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ABSTRACT 

Social and economic classification schemes have traditionally 
been administrator constructed, are essentially univariate in nature 
and reflect the historical development of a range of structures in 
society. Advances in multivariate statistical analysis over the last 
fifty years, together with modern computing power, have made possible 
the classification of companies, farms, people, families, commodities 
or any other entities using data based polythetic methods. 

The feasibility of designing an efficient and understandable 
operational approach to this type of multivariate classification is 
investigated with reference to agriculture and the results compared 
with a proposed a priori Farm Typology. 

The requirement to reduce the size of the variable set employed 
in an optimisation-partition method of cluster analysis suggested the 
value of principal components or factor analysis as a means of identify- 

ing major 'source' dimensions against which to measure farm differences 
and similarities. Such source dimensions were found to be not unduly 
sensitive to changes in the sets of either observations or original 
variables. The need to standardise variables prior to the extraction of 
factors was, however, confirmed. 

The euclidean cluster analysis incorporating the reduced dimensions 
quickly converged to a stable solution and was little influenced by the 
initial number or nature of 'seeding' partitions of the data. The most 
distinctive cluster classes were equally identified in three experimental 
samples of 500 observations, while the slightly poorer resolution of 
general mixed farm groups was hopefully eliminated by final classification 
based on a ten per cent sample of some 2200 observations. 

Although size standardisation of most Farm Structure Survey 
variables has occurred, Classification I using unstandardised component 
scores still had an important holding size element. Upon standardisation 
the first two size/technology components have their weight in classific- 
ation reduced so that an alternative Classtfication II was produced. 

The assignment of non-sampled observations from the population to 
the classes of Classtfications I and II was completed using classific- 
ation functions, stepwise multivariate analysis of variance having 
indicated the number of useful discriminating variables to be some 
two-thirds of the total originally included in analysis. 

The final schemes were found to be both interpretable and 
meaningful agriculturally and superior in their explanatory power in 
comparison with the Farm Typology. 

KEYWORDS CLASSIFICATION, MULTIVARIATE, CLUSTER, AGRICULTURE, ASSIGNMENT. 
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CHAPTER I 

AN INTRODUCTION TO CLASSIFICATION 

Ll The Origin of Classification 

One of the basic methodologies of science, in reducing the 

complexities of nature to a manageable form, is to classify. Classify- 

ing things is perhaps the most fundamental and characteristic activity 

of the human mind and underlies all forms of scientific endeavour. Man 

as a problem solver has developed from primitive roots essentially by 

feats of classification. 

Durkheim and Mauss (1903) maintain that the first logical categ- 

ories were social categories, the first classes of things were classes 

of men. They claim to show how the notion of a system of classification 

was born and they conclude by identifying the forces which induced men 

to divide things as they did between classes. The argument is based 

upon the fact that our ancestors were already social animals at the 

point in time when they became human. Effective social group organis— 

ation would depend on the ability to recognise, classify and react 

appropriately to a large number of other individuals and events. In 

particular, this would be based on communication through language, the 

essential elements in which are nouns and verbs implying the classific- 

ation of things and of actions or events. 

The development of the concept of numbers, of counting and of 

measurement is clearly of fundamental importance to the development of 

science, However, neither counting nor measuring can be considered the 

most fundamental process in studying man and his environment. Before 

you can do either to any purpose there must first be a selection of what 

it is proposed to count or measure, which presupposes a classification.
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In all branches of science classification, whether it is of 

stellar spectra, of igneous rocks, of pressure distributions, of algae, 

of industry, of social class, or of books, has always occupied a central 

position comparable with that of mathematics and logic. Formal classif- 

ication in botany and zoology predates other applications. Aristotle 

(384-322 BC) gave to the animal kingdom the first written formalisations 

of categories and referred to such major groups as birds, fishes, whales 

and insects. Currently accepted families of plants were recognised at 

the same time by Theophrastus (380-320 BC). Greek and Roman physicians 

also developed several typologies based on variations in physical 

characteristics thought to result from a mixture of the four humours 

(eg Galen AD 129-199). 

No further developments in formal classification construction are 

identifiable until the Renaissance, when Gesner (1516-1609), Willughby 

(1635-1673) and Ray (1628-1705) initiated classification nomenclature 

used by Linnaeus in his Genera Plantarum (1737) and Critica Botanica 

(1737). To Linnaeus is owed the system running from phylum and class 

down to genus and species, a system well known and almost universally 

adopted in the animal kingdom. 

Q) The range and extent of classifications in the life sciences 

at the present time is bewildering. The observations classified include 

not only plants, animals and insects, but cells, micro-organisms, commun- 

ities of interdependent members, fossil records, diseases, symptoms of 

disease and drugs. 

The spread of classification activities outside the life sciences, 

in the past 150 years, is equally impressive. In the earth and engineering 

sciences, taxonomies of land and rock formations, soil, river systems, 

  

(1) A list of papers on classification applications is provided in the 
Bibliography.
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cities, counties, regions of the world, land use patterns, weather 

conditions, finger prints, regional accents, wave forms, radar signals 

and circuit design illustrate the diversity of applications. Although 

in the social sciences one can trace administratively based classific- 

ations back to the Doomsday Book, classifications of occupation and 

industry to the Craft Guilds, and commodity classifications to Customs 

and Excise records, the enthusiasm of the social scientist for formal 

classification is most evident in the 20th century. Among the many 

objects of their analysis are found families, neighbourhoods, clubs 

and other social organisations, criminals and crime, cultures, teaching 

methods, languages, archaeological findings and sites, political regions, 

legislators, political issues, consumers, trade cycles, markets, invest- 

ments and credit risks, as well as the well-known industry, product and 

social class (socio-economic group) classifications. It is this realm 

of study which has provided the most innovative examples of classific-— 

ation methodology in the past two decades. 

4:3) Terminology 

A classification may be defined as a means by which entities or 

observations are usefully divided into meaningful subgroups (classes) 

such that entities within a subgroup are as similar as possible while 

differences between subgroups of entities are as great as possible. 

Clearly a classification is only meaningful in relationship to its end 

use and will be valuable only insofar that the number of classes is 

considerably smaller than the number of observations to be classified. 

While there is a widespread agreement on the nature and broad 

objective of a classification, there is less agreement on the terminology 

to be used. The words classification, systematics, typology and taxonomy 

are commonly treated as synonyms. Crowson (1970) suggests that "originally
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and properly, classification would have denoted the activity of placing 

things in classificatory groups", whereas systematics would be the 

body of general theory leading to the formation of classifactory 

groups and underlying the classification activity. Dagnelie (1966), on 

the other hand,claims that the process of choosing which of a number 

of defined classes a new entity should be allotted, is better described 

as tdentification or assignment. Kendall (1966) adds further to the 

discussion by distinguishing between classification and dissection on 

the basis of the presence or absence of the requirement that entities 

in one class should be distant from entities in another class. He argues 

that "all collections of entities can be dissected; not all can be class- 

ified". The terms typology and taxonomy have come into common use only 

recently and appear to be more related to Crowson's systematics than to 

Dagnelie's assignment. Specific uses of numerical taxonomy usually 

refer to computer-based methods of cluster analysis which forms the 

main basis of classification to be considered in this thesis. It is 

finally necessary to distinguish between classifying things and naming 

them. Womenclature is concerned with the naming of groups of entities 

which comprise the elements of the classification under consideration. 

Nomenclature does not imply names in the strict grammatical sense of 

the word. The Dewey library classification system is based on numbers, 

and other schemes on combinations of numbers and letters as in market 

research social class groupings. 

No resolution to this problem of semantics is offered here. The 

use of each word will, hopefully, be intuitively obvious in the context 

in which it is employed.
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1.4 Classification Methodology 

There are two quite distinct methods employed in classification 

construction. These are the a priori and the data based approaches, 

The former is typified by the subjective, administrator-constructed, 

standard classifications of industry, agriculture, trade, occupations, 

social class, commodities and products. These are in day-to-day use 

in most countries' statistical offices or bureaux for the collection, 

analysis and presentation of the data used to monitor the social and 

economic health of the country. Such classifications are frequently 

the evolutionary product of historical forces and political factors 

and are usually univariate in structure. 

It is certainly true that the UK Standard Industrial Classific- 

ation has changed in detail over the past thirty years to allow, for 

example, the separate specification of electronics and plastics 

industries. It is equally clear, however, that the basic criterion of 

classification for companies is univariate, being determined by the 

company's declared principal activity, and is a historical development 

from the way in which pre-industrial revolution industry was organised. 

As such the classification may mask important differences in companies 

which are more crucial than their end product to the diagnosis of 

industrial and economic well being. Types and sources of materials, 

patterns of energy use, range of skill -grades of labour, geographical 

location, methods of distribution used, sophistication of technology, 

finance, size, ownership and control are among the many factors which 

may be as important or more important than end product. Government 

policy may need to be directed towards changing any combination of these 

elements and yet has to be based on evidence compiled in relationship to 

only one.
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Data based approaches to classification are, in contrast, 

multivariate, and seek to group together into classes observations 

which are similar to each other with respect to a range of measurable 

characteristics or variables. Inevitably, there are non-numerical 

constraints in a real-world classification scheme which such methods 

cannot incorporate. In classifying agricultural holdings on a 

European basis there may be political considerations which need to be 

allowed for in the sense that one country, more dependent than others 

on a particular crop type or more sensitive to the interests of a 

particular type of holder, will require these elements to be separately 

depicted in the classification scheme. While such external factors 

cannot be explicitly taken into account, other than through the 

selection of classification variables, they should be considered in the 

practical interpretation of data based methods. 

Clifford and Stephenson (1975) divide data based methods into 

monothette and polythetic types. The first involves the subdivision of 

the observations to be classified by one variable after another in 

sequence. Thus one first seeks that variable from those available for 

classification which most distinguishes one group of observations from 

other groups. Given the classes so formed, a search is made among the 

remaining variables to find the best one for further class breakdown. 

The principle is continued until an acceptable classification has been 

developed. When used with dichotomous qualitative variables, indicating 

the possession or non-possession of a defined attribute, this is the 

classic data based hierarchical method of the biologist. 

Polythetic approaches involve the formation of classes on the 

basis of the overall similarity or dissimilarity of individual obser- 

vations with respect to all the classification variables simultaneously. 

Because of the problems inherent in manually handling large quantities
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of data on numerous qualitative or quantitative variables, the polythetic 

methods find their main applications through the medium offast digital 

computer systems and have developed rapidly in the last twenty years. 

Cormack (1971) subdivides polythetic approaches into three: 

"(i)  hterarchical classification, in which the classes are 

themselves classified into groups, the process being repeated 

at different levels to form a tree (or dendogram) ; 

(ii) partitioning, in which classes are mutually exclusive, 

thus forming a partition of the set of entities; 

(iii) clumping, in which classes or clumps can overlap, and a 

clump and its complement are treated as different types of 

class." 

The advantages of both the q prior? and the monothetic data based 

methods are that group definitions are simple and unambiguous. This 

leads to understandability and the specification of simple rules for the 

assignment of new observations to classes. 

The monothetic approach has an important advantage over polythetic 

methods in that computation is relatively fast and the addition of new 

observations to the data set usually leaves the majority of groups 

unaltered. Offsetting these advantages is the proneness of monothetic 

methods to generate mis-classifications. Suppose that two groups are 

distinguishable by a binary attribute. An observation which on the whole 

resembles members of the first group happens to possess the state of the 

attribute corresponding to the second group. It will thus be misclassified 

from the polythetic viewpoint of the classification users who are con- 

cerned with overall resemblance. 

This is also the essential weakness of the q prior? univariate 

approach. For example, a privately owned, small, labour intensive 

company manufacturing on a multi-product basis, may be classified as
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belonging to Order IV (Chemicals and Allied Industries) of the UK 

S.1I.C. because its principal product is paraffin wax. Its resemblance 

to other members of that order such as the publicly-quoted, large, 

capital intensive oil refiners (eg Esso, Shell, BP and ICI) is minimal. 

Its affinity to other small companies in a variety of other industries 

is much greater in relationship to the ownership, management, finance 

and technology employed. 

The simultaneous strength and weakness of the polythetic approach 

is that all relevant variables contribute to the determination of 

classes. This might appear to lead to impossibly large quantities of 

computation. Fortunately, strategies have been developed to overcome 

this difficulty, albeit that some are sub-optimal in a mathematical 

sense. 

Also, the problem of weighting of classifying variables is seen 

by many antagonists of the polythetic approach as a major weakness. ‘The 

choice and weighting of variables is, however, no more and no less of a 

problem in relationship to this method compared with any other. As 

Yeomans and Golder (1975) point out in a similar problem area, "When as 

is common in the social sciences there are many potentially dependent 

variables in an enquiry with little or no qualitative knowledge of the 

relation between these and the stratifying factors, there will be almost 

no way of weighting these factors' relative importance vis-a-vis the 

aims of the whole research project. With developments like the multi- 

purpose questionnaire of S.S.R.C. or the socio-economic area classific- 

ation suggested by OPCS (Craig, 1975), one would additionally need to 

weight the relative importance of different research projects or even 

potential research projects as well as for the multiplicity of dependent 

variables," Thus the purpose(s) of the classification dominate 

the discussion and will determine the selection of variables and any
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arbitrary weighting of these. As Muir et aZ (1970) succinctly put it 

"the arguments about the ethics of weighting become irrelevant when it 

is realised that infinitely more weight is given to an observed variable 

compared with an unobserved one." As long as the basis of any weighting 

is made clear to the user of a classification obtained in this way, then 

he may decide for himself as to its merits. 

1.5 Purposes and Properties of Classification 
  

That there is no single purpose in classification is shown by the 

increasing bibliography of classification classifications (Good, 1965; 

Ball, 1971). In addition to the obvious attempts to find true typol- 

ogies which provide a standard of reference, various authors stress the 

usefulness of classification construction in data exploration, data 

reductionyhypothesis generation and testing and prediction. While it 

is true to say that any one of these objectives may be more central to 

a particular study, it is equally true that all are inherent in the 

rationale of classification construction. Without an initial hypothesis 

of a categorical structure within a set of entities, there is no a priori 

justification for the formation of a classification. The existence of 

classes of similar entities means that we may compare the characteristics 

of mclasses rather than n individuals (m€n). Through such data 

reduction, simplification with minimal loss of information is sought 

leading to a more concise and understandable account of the observations 

under consideration. 

In developing a classification scheme, unsuspected clusterings of 

entities may appear, which highlights the value of the data exploration 

objective and may throw up further testable hypotheses which enhance the 

efficacy of the final operational classification.
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Williams and Lance (1965) suggest that "a classification is 

predictive with precise purpose unknown at the time of classifying." 

While this may be true in certain circumstances, it is this writer's 

view that predictive purposes should be explicit wherever possible, 

Yates (1978) classified households, and particularly household 

shopping agents, on 16 variables ranging from social class and house- 

hold composition to mobility constraints, with the specific purpose 

of predicting likely food shopping patterns (frequency, timing, 

location, expenditure). This ability to classify on one set of 

factors and thus successfully predict differences in other variables 

is clearly of the essence of classification, Without this property a 

classification is of limited value. Williams (1971) has attempted a 

formalisation of this concept of predictability by distinguishing 

between extrinsic and intrinsic classification. In the former, the 

classification of intrinsic data is arranged to predict as closely as 

possible the extrinsic situation, Intrinsic classifications are used 

to derive groups solely from known group characteristics. As in Yates! 

(1978) research, the groups may then be examined to determine if they 

reflect extrinsic discontinuities. The value of the explicit extrinsic 

approach was illustrated by Macnoughton-Smith (1965) in sociological 

analyses where it was found that "irrelevant" resemblances masked 

investigations of extrinsic basic causality. However, the power of the 

intrinsic method, which must rest on the existence of correlations 

between predictor (classifying) and predicted variables, is that measure- 

ments need only be made on easily observed characteristics of individuals. 

The properties of a classification scheme are suggested in part 

from the consideration of their purpose(s). In relationship to 

biological classification Silvestri and Hill (1964) have stated 

objectivity, stability and predictivity to be among the more important
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features of a classification. By objectivity they imply that 

independent workers should reach similar conclusions on class 

structure, which in principle rules out a prior? methods. A classif- 

ication may be said to be stable if it is little influenced by new 

data or if several samples from the same data material lead to the 

same class configuration. As such, stability should also imply 

robustness against errors in the data. If a classification is to 

remain essentially unaltered when additional individuals are observed 

or when extra variables are measured on the same entities, it must 

clearly be able in some sense to predict unobserved variables, and 

the variate values of new individuals. 

Borko (1965) and Forgy (1965) also include practicability and 

interpretability as criteria for assessing the quality of a classif- 

ication. It is claimed by them that a classification should be 

practical in that the classes isolated empirically from samples of 

data should reflect the structure of the whole. By this it is 

suggested that if an accepted standard classification exists for the 

mass it should be determined whether its most important classes are 

identified by the new classification procedure. Cormack (1971) takes 

exception to this view in stating that "the current swell of classif- 

icatory publications is mainly devoted to "testing" published 

techniques on data for which "standard" classifications exist. When the 

technique fails the author's response is to modify the technique instead 

of thinking about the "standard" classification or questioning the value 

of the whole process." 

Perhaps interpretability, which indicates understandability and 

acceptability, is the most important criterion by which to judge a 

classification scheme. The orientation of modern classification 

procedures towards mathematically optimum efficiency may lead to a
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classification which is meaningless when interpreted by practitioners 

of the discipline concerned. Additionally, the difficulty of prescrib- 

ing relatively simple and intuitively plausible rules for the assign- 

ment of new individuals to classes may reduce the acceptability of a 

scheme to the relatively naive user. 

1.6 Summary 

It will be clear that there is an impressive and growing body of 

literature on classification methodology. That there are conflicts and 

areas poorly resolved is equally clear from perusal of this literature. 

To shed light on these issues Cormack (1971) suggests that "Iwo types 

of study seem likely to be highly informative but have been surprisingly 

little carried out. Firstly: studies of real data if either the 

variables or the entities are divided into subsets, either randomly or 

to a chosen pattern, and clustering performed independently on each 

subset. ..... . Secondly: studies of concocted data of known structure." 

Kendall (1971) reinforces the point when stating that "none of these 

methods is very reliable unless the situation is reproducible ...... 

it seems to me to be desirable to split the observations into two or 

more groups and do any exercise on each of them and see if you get 

similar results from the subgroups ...... This is a technique which 

ought to be much more employed than it has been." 

It is the purpose of this thesis to attempt a partial remedy of 

these criticisms. To this end an examination of the performance of a 

polythetic classification of European Agricultural Holdings will be 

undertaken and compared with a proposed a priori typology. 

In the next chapter‘the methods of multivariate analysis employed 

in such polythetic approaches are reviewed, while the specific techniques 

and algorithms of this study are discussed in Chapter III.
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CHAPTER IT 

MULTIVARIATE METHODS IN CLASSIFICATION 

2.1 The Origin and Development of Multivariate Analysis 

Statistical multivariate analysis is at best just over 100 years 

old. It traces its origin to Francis Galton's work on correlation in 

Heritory Genius (1869). Galton, who in 1883 wrote that "the object of 

statistical science is to discover methods of condensing large groups 

of allied facts into brief and compendious expressions suitable for 

discussion", defined many of the eventual problems of multivariate 

statistics and outlined solutions which were later provided in detail 

by Pearson and Yule (multiple regression), Pearson, Edgeworth and 

Hotelling (principal component analysis) and Spearman, Burt and 

Thurstone (factor analysis). The upsurge of interest in the 1920's and 

1930's in multivariate methods associated with psychological measurement 

was the setting for the pioneering work on discriminant analysis (Fisher, 

1936; Welch, 1939), and cannonical correlation (Hotelling, 1935 and 1936). 

Both of these were extended and generalised in the post-second world war 

period (Rao, 1948; Horst, 1961), while from the late 1950's the first 

of a growing volume of papers on clustering methods appeared. 

2.2 The Data in Multivariate Analysis 

The raw data used in multivariate analysis comprises p variables 

measured on n observations and may be represented as a matrix 

1 Xa Xp 

* = = X* = 1 Koren: Xp Sal 

Loox, X 
Tlsipue  ) Xap
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The type of variable available has important consequences for many 

types of analysis. 

Although in general one may distinguish any number of states of a 

qualitative or nominal scale variable, only the dichotomous distinction - 

"possession/non-possession" of an attribute - represented by a binary 

variable ~is admissable in mltivariate techniques. The restriction 

exists because there is no measure of order, spacing or distance in a 

manifold classificatory variable; yet many statistical methods assume and 

require such measurement concepts. 

Fortunately, a multi-state qualitative variable can be reduced to 

a series of binary variables. For example, the sex of the farm-holder 

as reported in recent farm structure surveys is either 

(a) Male 

or (b) Female 

or (c) Not applicable because of joint or corporate ownership. 

While it would be unacceptable to represent the three states of 

this variable by 0 = Male, 1 = Female and 2 = Nva, or 1 = Male, 2 = 

Female and 3 = N.a., it is possible to construct two binary variables 

which are encoded as follows: 

X1 X 

Male Holder af oO 

Female Holder Ored 

Joint/Corporate Holder 00 

Alternatively, some qualitative variables may have their states 

collapsed to form the required dichotomy. A question asking about other 

gainful work undertaken by the holder outside agriculture has three 

possible answers, i.e. Yes, No, Not Applicable. By merging the latter 

two categories one produces the following situation:
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1 Individual Holder with other gainful work 

oO All other cases, 

This, of course, leads to a loss of information as does the 

reduction of a quantitative variable to a binary form. The conversion 

of data on the number of milking machines owned by a farm to a binary 

variable which indicates whether or not one or more milking machines 

are owned illustrates this. 

Although used only once in this investigation, ordinal scale 

measurement may be incorporated into multivariate analysis, particularly 

when the ranking of a quantitave variable has taken place. Once again, 

a loss of information occurs but this may be justified by the consequen- 

tial transformation of a non-linear monotonic to a simple monotonically 

increasing (decreasing) variable. Thus the number of years’ agricultural 

education received by a farm manager may be represented by an ordinal 

variable taking the values 1 = Nom, 2 = Primary, 3 = Secondary and 

4 = Higher, 

Metric characteristics measured on a ratto scale have the highest 

information content because a measurement of distance and hence a 

standard unit of measurement is definable for them. As it is rare for 

such quantitative variables to have identical units of measurement, it 

is common to use dimensionless standardised or normalised values for 

analysis. Standardisation of a variable involves the subtraction of the 

mean and division by the standard deviation which gives a variate with 

zero mean and unit variance (thus a total sum of squared deviation round 

the mean of n). Normalisation further transforms a variable such that 

the total sum of squares equals unity and is achieved by dividing the 

values of a standardised variable by Yn . Such linear transformations
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do not entail a loss of statistical information but can considerably 

and validly influence the results of techniques such as principal 

component analysis and cluster analysis. 

It should be noticed at this point that variances and covariances 

of variables may be found by expressing the original variables as 

deviations round their means giving the matrix X 

X =] ¥11 XQ eres 1p 

254 7 sees *p 

Mal nos *np 

and computing 

Var (&) 

1 V = ZX'X =] Coy(%yX)) 
Cov(X,X,) 

where x22 -S5 X20) — xX, 
aj 13 j 

Cov (X, X,) aise Cov (x, X,) 

Var (X,) aisle GovCse) 

CaCO eine er (xe 

When standardised variates are used this vartance-covartance matrix 

is the correlation matrix, R, showing the linear associations between 

variables, ie if 

= Z. eoee Z Zz 211 12) lp 

291 799 *88° 225 

201 2n2 °8t* gs 

Then 

cate 1 
R Rs 

To L 

*pl *p2 

where z.. = 
aj 

al 
4 

ae]
 

jn
.
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For normalised variatesthe simple cross-product matrix defines the 

correlation matrix, i.e. 

R = Z*' Z* where 7* = 

  

The geometric interpretation of the raw data matrix varies according to 

the data types employed in analysis. Every observation may be seen as 

a point in p-dimensional space, Ey on whose co-ordinate axes, situated 

at right angles to each other, are plotted the values of the p character- 

istics. If all p characteristics are binary and can take only the values 

O and 1, then the space Ep is made up of the cornerpoints of a p dimen- 

sional cube with side-length 1. There are, therefore, a maximum of 2P 

points in the space. If all p-characteristics are ordinal or discrete 

quantitative, the space embraces a mass of grid points considerably in 

excess of 2P. Finally, if all p variables are continuous, the space may 

be fully occupied within the delimiting range of the variables in question. 

a Geometrical Representation of Multivariate Data 
  

Clearly, with p = 2 or p = 3, two or three dimensional represent— 

ations of the data can be constructed and evaluations made by eye of the 

presence of correlations between variables and clusters of observation 

points. Once we move to 4 or more variates this invaluable standard 

graphical basis for the assessment of structure within the data can no 

longer be applied. Admittedly, the common practice of viewing the 

variates in subgroups of two or three is still possible but this can be 

misleading as Cattell and Coulter (1966) have demonstrated. What is 

needed is a method of obtaining a visual representation of multivariate 

data which may give qualitative insight into their 'structure' and 

indicate the most appropriate models to use for more detailed analyses.
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Ordination techniques involve the representation of the as 

p-dimension vectors of observations in a lower space p* = 2 or 3. 

Sammon (1969) has suggested a method which involves the minimisation 

of a function of differences in the distances djj» between the points 

in the original p-space and those in the reduced space p*, denoted 

  
  

* . 
d ijt The function 

areas 2 1 (di5 a. 

Esa p dy; 
eal i<j ij 

is minimised by the adjustment of points using a steepest descent 

procedure. A simpler method described by Gower (1966) is based upon 

and n x n matrix of distances between the observations with respect to 

the variables, As with the standard principal component approach 

(discussed below) this procedure rests upon an extraction of latent 

roots and vectors. The first two or three of the principal co-ordin- 

ates may give a reasonable representation of the original distances 

between points so that a plot can be made and a visual search for 

"structure' undertaken, 

Andrews (1972) has described an alternative approach based on 

plotting a sin-cosin function for each p-dimension point defined as 

£,(t) =X | py +X» sin(t) + X3 cos(t) + X, sin 2(t) + X5 cos 2(t)+ ... 

over a range of t from - 7 to +1, Because distances between points are 

preserved, close points will appear as curves which remain close together 

while distant points will be represented by curves distant from each 

other over at least some range of t. Examination of the plotted functions 

may thus show evidence of 'clusters', 'outliers' and other features of 

the data.
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Chernoff (1973) proposes a third radically different solution to 

the problem based on the production of cartoon faces, one for each 

observation, in which the individual facial features vary with values 

taken by particular variables. The author argues that people are 

accustomed to studying and classifying facial types so that other 

observations expressed in terms of facial appearance should be equally 

classifiable. 

Stress has so far been placed on the conventional representation 

of observation points in variable space. An alternative and complementary 

picture of the data is given by imagining variables plotted in observation 

space. Given an n x p matrix such as X above, it is perfectly possible to 

focus on the columns rather than the rows of the matrix thus depicting 

the observation scores on each variable rather than the variable values of 

each observation. A vector constructed by joining the variable point S 

the origin of this n-space is a geometrical representation of the variable. 

The angle between two such vectors measures the correlation between the 

variables while the vector lengths are proportionate to the variable 

standard deviations. As p is usually much smaller than n it should be 

noticed that p variable vectors may be represented in a maximum of p= 

dimensions rather than the n-dimensions we start with. For example, with 

n = 3 and p = 2 
Observation 

8 

  
Figure 24 Vector Diagram A



=r 

Points A, B and C define a flat 2-dimensional plane so that vectors 

AB and AC may be shown without axes as 

Where Cos ©) = r 
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and AB = Sy 
aC Sp 

Figure 2B Vector Diagram B 

Vectors close together (0+0°) show high positive correlations, those 

at rightangles (9=90° are orthogonal and have zero correlations, 

while obtuse angles (90°<0<180°) between variable vectors indicate 

inverse associations. (Figure 2C). 

Xx. 

Correlation Matrix 

  

Figure 2C Vector Representation of Correlations between Vartables
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Vectors of standardised or normalised variables will have equal lengths 

and possess the additional property that projections from one to 

another will also define correlations, ie Fig. 2D 

  

Figure 2D Vector Diagram C 

It is evident that such representations of variables in vector 

diagram form most clearly portray the pattern of variable relationships 

in the data. 

2.4 Principal Components 

It is frequently the case that p, the number of variables in a 

multivariate problem, is large, and in addition, that there are signif- 

icant inter-correlations between the variables, so that some are 

substantially linear combinations of others. In this event, there 

will be fewer significant dimensions of difference between observation 

and observation than the number of variables. Therefore, to determine, 

for instance, a clustering of observations based on the p variates 

rather than p* < p dimensions, would be both inefficient computation- 

ally and based on non-significant differences between unit and unit. 

Principal component analysis (PCA)has as its most distinctive character- 

istic the data reduction capability implied above. Given a matrix of
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covariances or correlation co-efficients between a set of variables, 

PCA enables us to see whether some underlying pattern of relationships 

exists such that the data may be "re-arranged" or reduced to a smaller 

set of components which may be taken as source variables accounting for 

the observed inter-relations in the data. 

The components are defined as exact mathematical transformations 

of the original data and are extracted in such a way that each component 

is independent from the others; that is, components are orthogonal. No 

particular assumption about the underlying structure of the variables is 

required, other than the exclusion of multi-state nominal scale measure- 

ment. It is only necessary to find the best linear combination of 

original variables - best in the sense that the specified combination 

would account for more of the variance in the data as a whole than any 

other linear combination of variables. The first (principal) component 

may therefore be viewed as the single best summary of linear relation- 

ships exhibited in the data. The second component, also expressed as a 

linear combination of variables, must be orthogonal to the first and 

should account for as much of the residual variance as possible after 

the effect of the first component is removed from the data. Subsequent 

components are similarly defined until all the variance in the data has 

been exhausted. Thus, unless there is perfect multi-collinearity in 

the data, the principal component solution requires as many components 

as there are original variables. 

The transformation can be explained geometrically in two ways. 

The first assumes that the dispersion of observed values in the space 

ED is approximately described by an ellipsoid, Representation of the 

data can be considerably simplified if new co-ordinate axes are determined 

which coincide with the principal axes of the ellipsoid. Thus in a p = 2 

example, two new axes are defined and may be seen as a rotation from the
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original variate to principal co-ordinate axes. 

Component 1 

  

    

  

Component 2 

Figure 2E The geometry of princtpal component analysis 

Alternatively, in vector form the first component is seen as a new 

vector having the highest possible correlation with the observed 

variables, while the second component is orthogonal to the first. 

(Figure 2F) 

Component 1 

Component 2 

Figure 2F A vector representation of PCA 

In general, the direction of the first component may be thought of as 

the path which would be taken by a stationary object initially at the 

origin in Fig. 2F, which is simultaneously pulled with equal force in 

the directions of each variable vector.



pin 

Thus mathematically PCA is designed to transform the matrix of 

observations on p observed variables in deviation or standardised 

form (X or Z) into a matrix of p uncorrelated hypothetical variables, 

C, which decrease in variance from the first to the last. This may 

be achieved by post-multiplying X or Z by an orthogonal matrix of 

weights, F or G,columns of which are the normalised latent vectors 

(eigenvectors) of the p x p variance-covariance matrix V, or the 

correlation matrix, R. The F or G matrix is suitably arranged so 

that the first eigenvector corresponds to the largest latent root 

(eigenvalue) of V or R,the second vector to the second largest latent 

root and so on. Thus 

Cus SXF os C8 ZIG 

The latent roots of V or R may be found by solving for a5 in 

the determinant 

Vices ae eee 
or 

Ver wereta l= 1 

as appropriate, which in turn involves finding the roots of a polynomial 

of order p. Only if the V or R matrix is singular will one or more of 

the roots be zero. In general, there will be as many non-zero latent 

roots as the rank of the variance-covariance or correlation matrix. 

The normalised latent vector, £, which corresponds to one of the 

eigenvalues, \, is used to produce a vector of component scores, c, from 

Now c'c’ =" (OC £) XE «= | E'X'Xe



from which Warai(c) = 

Denoting the Var (g) by A, we obtain 

ee EINE: 

Now the normalisation and orthogonality of 

F in C = Xf means that F'F = fro = 1 

so that ie a fe! eT 

Thus AEE = Ve 

and on the premultiplication of both sides by £ we obtain 

Met's: = 42'Ve 

AE = VE 

Re-arrangement gives VE ~- aE = 0 

ae WADE <= 20 

Substituting each latent root in turn into this last 

expression leaves us with p homogeneous equations in the p unknown 

elements of the £ vectors, which may be solved to give f'f = 1 

(normalisation). Such solutions will give component score vectors 

having variances equal to the eigenvalues corresponding to the 

solution,
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In principle, identical steps lead from the initial use of 

standardised variables to 

Res AY eae 0 

It should be noticed, however, that latent roots and latent vectors 

are not invariant under changes of scale such as that inherent in 

moving from variables measured in deviations round means to standard- 

ised variables. In general, different results are obtained from the 

use of the V and R mtrices. As the fortuitous differences in the 

scale and thus variances of observed variates are not usually 

considered germane to the problem "it seems reasonable to regard the 

standardised variables as a better basis for judgement" (Kendall and 

Stuart, 1970). Nevetheless, the ultimate decision about the nature 

of the data to use is a non-statistical one; from the statistical 

viewpoint standardisation is a nuisance in that it complicates the 

sampling and distributional theory involved in inferences about 

‘significant’ components. 

Whether or not standardised variables are employed, it is 

important to realise that no information is lost in a full principal 

component transformation. Since F F' = I, it follows that 

CC" RX ee 

indicating that the sum of squares for an undividual is unchanged 

under this transformation, This is confirmed when one accepts that 

C=" X Fefend X=. \¢ Ft 

While it may appear that in defining components as linear 

combinations of variables and variables as linear combinations of 

components, there is a circularity in the reasoning. This is true 

in the sense that the score of an observation on the full set of
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components contains exactly the same information about an observation 

as that contained in the original variables, However, some views of 

the same scene are more illuminating than others and transformation 

of a set of data variables into components may well reveal important 

relationships which are difficult to discern among the variables in 

their original form. 

One way of facilitating this understanding when dealing with 

standardised variables is to scale the normalised latent vectors, g, 

so that the sum of squares of each is equal to the corresponding 

latent root, ih, i.e. 

h = Vreg 

The elements of the vector, h, may be interpreted as the correlations 

of the observed variates with a particular component which enables the 

underlying dimension of this component to be better understood. These 

so called factor loadings, when squared, indicate the proportion of 

the total variance of an observed variable accounted for by a particular 

component. Contrast this with the square of an element in g which 

shows the proportion of the components variance which is accounted for 

by a given variable, Both are clearly revealing, although examination 

of factor loadings enables the distinction of the factor analyst, 

between common and untque factors (components), to be made. When a 

component contains two or more variables with significant! loadings, it 

is described as a common factor, meaning that the component summarises 

and explains the information contained by such variables. A component 

with only one significant loading is described as unique in the sense 

that is is close to one variable but essentially orthogonal to all 
  

1 The concept of the statistical significance of eigenvalues and 
vectors is discussed below.
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others, It is clear that such a variable contains information not 

reflected in remaining variables so that it will be largely 

uncorrelated with these, The latent root of such a unique factor 

can be expected to be close to unity, 

Although mathematically PCA has many desirable features, in 

summarising data optimally, there are certain circumstances in which 

the substantive interpretability of results may be improved by further 

axis rotation, even though this will alter the relative sums of squares 

explained by the new factors. Orthogonal or oblique rotations may be 

justified in the circumstances depicted in Fig. 2G. Clockwise orthogonal 

rotation of axes C, and Cy to AY and Ay would clearly increase to near 

unity the loading of variables X3, X, and X, on factor Ap while reducing 

the loadings of variables X, and X,. Similarly, the second new factor, 

Ay» would load highly on xy and x, and have low loadings on X,, x, and 

Xs The varimax method of axis rotation described by Kaiser (1958) 

seeks this type of clarification of the structure of variables in 

  

  

Figure 2G Possible Axis Rotation
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attempting to polarise loadings between zero and unity. Promax 

rotation offers one example of a non-orthogonal or oblique approach 

to rotation. A rotation to Ay and A*, in Fig. 2G, will polarise 

loadings on variables even more than the varimax method, and would be 

justified if a prior’ grounds exist for a hypothesis of correlated 

source dimensions in the investigation to hand. 

The problem of defining the significance of components or factor 

loadings has engaged writers for the past forty years. 

Essentially, there are three approaches available for the invest- 

igation of the number of components which should be employed. Only 

common variance is required in most studies and the methods used rest 

on assumptions as to when this has been achieved. Katser's criterion 

(1961) is the simplest to define and use, which accounts for its 

popularity. Only components based on standardised variates and having 

latent roots greater than unity are considered to be of value as common 

factors since such components will explain more of the total variance 

in the data than an original observed variate. Admittedly, this is a 

rough-and-ready procedure for which it is difficult to advance a 

convincing theoretical argument. Slightly more sophisticated is 

Cattell's (1966) scree test which shows a plot of eigenvalues against 

component numbers, At the point where the rate of decline in the 

eigenvalues assumes a near linear form, one is deemed to have disting- 

uished the rock face of common components from the seree of unique 

components. Craddock and Flintoff (1970) and Farmer (1971) show that 

the cut-off point is more clearly distinguishable if the logarithms 

of eigenvalues are plotted but in either case the approach often 

indicates a very different number of "significant" components compared 

with Kaiser's criterion.
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Unfortunately, some of the more rigorously based methods are 

not particularly helpful. While it is possible to test the overall 

equality of the eigenvalues using the correlation determinant, the 

more useful specific tests for a significant cut-off number of 

eigenvalues are much less certain. 

It may be shown that 

2: 11 a te 10g IRI 

is distributed as a with 4p (p - 1) degrees of freedom. A non- 

significant result from this test indicates that transformation to 

principal component scores is no better than representation of the 

data by the original variables; the original variables are in fact 

uncorrelated in the population from which the data is drawn. However, 

it should be pointed out that it is exceedingly rare for this test to 

produce non-significant results. 

Kendall (1975) and Kendall and Stuart (1970) quote a number of 

assymptotic results concerning latent roots and vectors which were 

first obtained by Girshick (1939) and Anderson (1963), who proved the 

assymptotic normality of the distribution of these statistics. While 

the assymptotic standard error of the latent roots obtained from the 

variance-covariance matrix is relatively simple, being 

SE »,(2)! 

the results for a correlation matrix are much more complicated - 

\ 
Alo a 4 \|F * = [—A% = =a SEQ;) (ae t a)p=1%=, 88 7a@ aN zt) 

and little used.
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Bartlett (1951, 1954) has suggested alternative and somewhat 

heuristic tests of the distinguishability of principal components 

using eigenvalues. The hypothesis tested is whether the last p-k 

latent roots differ significantly among themselves. If the test 

statistic L is computed as 

  

it may then be shown that 

(n-k-¥,) log L = B 
e 

is distributed as a x? distribution with '(p-k-1) (p-k-2) degrees 

of freedom’. Once an initial test based on the correlation determinant 

has proved conclusive, it will be inferred that at least the first 

eigenvalue must differ from the rest. Then with k = 1, Bartlett's 

test evaluates the second eigenvalue, with k = 2 the third, and so on, 

until no further significant result is obtained. Unfortunately, in 

circumstances of large n and very small final eigenvalues, 

P 
Tl AG will be exceedingly small so that all but one or two roots 

i=k+1 

will be shown to be significant, even though close to zero. It appears 

that the essential difficulty in testing eigenvalues is that any non-zero 

value "however small is significant in the sense that it could not have 

arisen from a population in which the corresponding parent value is zero" 

(Kendall, 1975). 

The assymptotic variance of the co-efficients of a latent vector, 

also derived by Girshick (op cit), is 

  

1 Modifications to improve the oe approximation are given in Lawley and 
Maxwell (1963).



32 = 

Var (g. 
) 1 P 
= = a x : 

k ee hen Bis 
J ° s#k=1 soy Saye 

s 

but once again this result is rarely used because of its complexity. 

Burt and Banks (1947) have produced the most frequently employed 

approach to the determination of the significance of factor loadings 

as opposed to normalised latent vector elements. They point out that 

statistically significant loadings should vary with the number of 

variables in the analysis and should increase the higher the component 

number being considered to allow for the gradual intrusion of specific 

and error sources of unique variance. The Burt-Banks formula is 

» = (AS) 

where h, is a significant loading at an « significance level, te 

is the « significant value of a Pearson product-moment correlation 

co-efficient, p is as usual the number of variables, and j is the 

component number, It thus has the merit of allowing not only for the 

sample size but also for the number of variables correlated and the 

number of components extracted up to the one under examination. 

Finally, it should be noticed that principal component analysis, 

together with other multivariate techniques, is particularly sensitive 

to ‘outliers' in the data. For example, in Fig. 2H the presence of 

the outlier at A would cause the principal axis of the transformation 

to be at or near AB, whereas for the dense ellipse of points it would 

be atXy
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Figure 2H The Effect of Outliers 

Gnanadesikin and Wilk (1969) gave an example of this problem 

while Anscombe (1960) and Bliss et aZ (1956) provide methods for the 

detection and removal of outliers in multivariate normal distributions. 

25: Cluster Analysis 

Principal component analysis and the related methods of factor 

analysis are concerned with the detection of structure within the p= 

variables of multivariate data sets. Cluster analysis methods focus 

on structuring the n- observations into m groups using an objective 

rule. This structuring should produce observation clusters in the 

space Ep, such that each cluster is seen as a continuous region in the 

space containing a relatively high density of points and separated from 

other dense regions by subspaces which are sparsely populated. 

In the absence of prior knowledge about either the number of 

groups involved or their composition, the appealing solution is to 

enumerate all the possible arrangements of observations and choose the 

best one in 'some sense’, Unfortunately, this approach requires
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partitions of the data to be made. Such a sum of Stirling numbers of 

the second kind leads to over 4 x 108 partitions with only 25 observations 

and is clearly impractical even with modern computing power. 

Thus over the past 20 years much attention has been given to the 

development of cluster analysis algorithms which seek an acceptable 

solution to the partitioning problem while considering only a small number 

of the full set of alternatives. The basis and properties of the exten- 

sive range of these algorithms are reviewed in detail by Sokal and Sneath 

(1963), Ball (1965), Cormack (1971) and Everitt (1974), and will only be 

examined in outline here. 

Hierarchical clustering methods require a measure of the similarity, 

association, or distance between the observations to be grouped, and are 

based upon matrices of such measures. 

For binary variables Sokal and Sneath (1963) suggest one of a 

number of similarity or assoctation co-efficients such as the simple 

Mee au/? 

where ay represents the number of attributes in which the observations 

matehing co-effictent 

k and 7 correspond or match. The number of similarity co-efficients 

discussed in the literature is large because of uncertainty over how to 

incorporate negative matches and whether or not matched pairs should be 

differently weighted compared with unmatched pairs. Sokal and Sneath 

conclude that no hard and fast rules exist for a decision here. 

An alternative and sometimes equivalent approach is to compute 

association measures between observations. The chi-square statistic and
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measures derived from it and correlation co-efficents of various types 

are examples of the more popular measures used in determining the degree 

of correspondence between observations. 

The common use of the Pearson product moment correlation does, 

however, pose certain problems. In contrast to the standard (R-technique) 

approach which determines the strength of a correlative connection between 

two variables, the dual (Q-technique) involved here is based on the 

calculation of a correlation co-efficient between each pair of observ- 

ations. This necessitates the standardisation of variable values first, 

since different variables measured on an observation will normally have 

different units of measurement. The product-moment correlation calculated 

on the basis of p variables for the kth and /th observations is then 

proportional to 

P 
Q, SR eee er ent 
‘kL jel ‘kj 2g i 

Kendall (1966) suggested the use of rank correlation co-efficients of 

the original variables instead of the product-moment method based on 

standardised characteristics, because the former are independent of 

monotonic transformations. Other authors also object to the product 

moment approach including Fleiss and Zubin (1969), Eades (1965) and 

Thm (1964), who concludes that the measure does not provide a sensible 

classification where the distance as well as the correlation between 

observations is relevant. Two observations may have parallel variable 

profiles, giving a high correlation, but nevertheless be very distant 

from one another. A further problem is that the concept of the arithmetic 

average, implicit in the product moment formula, has little or no meaning 

when calculated over the disparate variable values of a single observation.
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Instead of a similarity or association measure, classification 

may also be based on a measure of dissimilarity of observations. 

The unweighted Euclidean distance, or more precisely the square of 

this distance, is the most widely known of a range of metrics, and 

is defined for standardised variates as 

z 5 7%)" = GIG H)" 

for the kth and/ th observations. The measure corresponds geometrically 

to the quadratic distance between points and x in the p-dimensional 

Euclidean space, Bae The Euclidean metric has a long history and was 

suggested by Pearson (1925) in his co-efficient of racial likeness 

which is proportional to Des 

It should be noticed that the similarity measures Mg and ” 

may be converted to Euclidean distances using the following relationships 

due to Gower (1966) 

2 = 5 
Mer = te * O77 ~ 2% 7 

my oP a 

which confirms the validity of incorporating binary and ordinal variables 

in Euclidean-type clustering procedures. 

The Euclidean distance has the great advantage of being easy to 

calculate. However, as early as 1936, RA Fisher pointed out that the 

measure has one main disadvantage. It reflects strongly correlated 

variables with the same weight as variables having weak correlations, 

so that the strongly correlated characteristics indirectly receive too 

great a weight. This disadvantage is avoided if the generalised 

distance suggested by Mahalanobis (1936) is applied instead, where
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DY, = G2) RG, - 2)! 

and R7! is the inverse of the correlation matrix. If all observed 

variables are uncorrelated by pairs, the generalised distance becomes 

the unweighted Euclidean distance since R and R7! will be unit or 

identity matrices. Otherwise, the values of individual variables are 

inversely weighted according to their correlations with other variables. 

A direct application of the generalised distance for clustering 

is not practical since this requires a great deal of computation. 

However, it is possible to bring the theoretical advantages of this 

measure in line with the simple calculability of the Euclidean distance 

by virtue of a principal component transformation of the original data. 

The variable values for the ith observation are first converted to 

component scores 

and the results standardised. This involves dividing each variable 

element in c; by the square root of the eigenvalue appropriate to that 

variable, ie 

bp =e; Wb 22,60? where yt = ee 
a 

Viren 0 

Now the Euclidean distance for the kth and Zth observation with respect 

to the standardised component scores, bi, is
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= (z,@A-} - 2 6074) (2, 6072 - 2 6174)" 

= @,- en! (a, - enon? 

- te eer tyts! a - 2" 

Remembering that 

(R-ADg=0 or Rg = dg 

and the generalisation 

we may obtain, on premultiplication of both sides by G' and inversion 

(G RG)? = i 

ro
 a He
 

2 a © D
 D
 " — 

" > ib Thus G'Ro¢ 

on premultiplication 

by G and postmultiplication by G' 

Now Ga-hA74g" = Ga71G' = po 

Therefore the Euclidean distance between observations k and / for standardised 

component scores, equals 

Ca 2y)R (2, - 2) 

which is the generalised distance between the observations on the original 

variables.
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Whichever measures of similarity, association or distance are 

employed in practice, the hierarchical approach to clustering is 

essentially the same. With agglomerative methods there are initially 

n clusters with one observation in each. A search of the similarity 

matrix is made for the most similar part of clusters, which are merged. 

The similarity matrix is updated and reduced in size by one row and one 

column. The procedure is repeated n-l1 times until there is one cluster 

of n observations. Different agglomerative procedures, such as nearest 

neighbour (single linkage), furthest neighbour (complete linkage), and 

group average method, are employed by varying the approach used for 

defining the most similar pairs and for updating the revised similarity 

matrix. Ward's (1963) proposal is worthy of note in that his merger 

rule is based on the total sum of squared deviations of every point in 

a cluster from the centrotd of the cluster. At each step in the analy- 

sis the union of every possible pairs of clusters is considered and 

the two clusters whose fusion results in the minimum increase in the 

sum of within cluster sums of squares are combined. 

Polythetic divisive methods of hierarchical clustering are less 

numerous and in some cases quite impractical for even moderately sized 

data sets (Edwards and Cavalli-Sforza, 1965). McNaughton-Smith's (1964) 

splinter group method offers one possibility. A splinter group is 

formed by sequential additions of the observation whose total dissimil- 

arity with the remainder less its total dissimilarity with the splinter 

group is at a maximum. Once the splinter group is complete the 

procedure is repeated on the two clusters and so on, until the data are 

divided into n clusters of one. A second approach is based on 

discriminant analysis (discussed below). The essential idea is to begin 

with an initial partition, compute a linear discriminant function,
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and then iteratively re-assign points, recomputing discriminant 

functions at each round so as to find the most strongly separable 

groups. Cassetti (1964) and Hung and Dubes (1970) both provide 

programmes for this method. 

Optimisation-partition methods offer the main alternative to 

hierarchical clustering. All require the optimisation of a cluster 

criterion, based on the generalised analysis of variance, through an 

iterative procedure which allows the re-allocation of observations. 

Thus poor initial partitions may be corrected at a later stage, a 

feature which none of the hierarchical methods possess. 

In the univariate case (p = 1) it may be shown that 

m n ar 

EE &, -® 
kta 

m k 
Ee Gk) 

wet in dk" 
= 2 

m 
X H2 a ( =X) 

fete 

or ag = B a W 

where there are m groups of observations of size ny (k=1,m). The 

mean of the kth group is X and the overall mean is X = Enj Xk 
n 

m 

since <n, =n. Thus the total sum of squares (T) may be decomposed 
k=1 

into between group (B) and within group (W) components. The general- 

isation of this result to p>1 variables is much more succinctly 

portrayed in matrix form as 

T=WteB 

where T " 

i
u
s
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where is a row vector of p- variable values for the ith observation 

  

is a row vector of overall means of the p variables 

e is a row vector of means of the p variables in the kth group. 

x 
x 

With p = 1 a cluster criterion might be the minimisation of W or the 

maximisation of T/W. With p>1 such criteria 

can no longer be quoted directly since T and B are matrices, while a 

scalar is needed as a measure of the quality of a given partitioning. 

Several possibilities for the reduction of a matrix to a scalar have 

been suggested. One may seek to minimise the trace of W (the trace 

is the sum of the diagonal elements of W). It is easy to calculate 

tr(W) but the measure does have the disadvantages of depending on the 

scale of the variables and disregarding the correlations between them. 

These disadvantages can be avoided if the relationship of the 

determinants 

as P 
ITl = lt-Wtal -9s a-x) ea at j 

J Iwl 

-1 g ; 
or tr(w > Bg) = i 4. where }, is the eigenvalue of the 

j=l j appropriate matrix 

is used instead. Both require a greater amount of calculation. They 

are, however, invariant under non-singular linear transformation of 

the original values and as such are independent of the scale of the 

variables and take into consideration inter-correlations. 

A measure known as Wilks lambda 

Boat 
ue Iwi/ir| Tae 

ast j 

has also been employed as a cluster criterion. It was originally 

developed by Wilks (1932) for testing the hypothesis that m normally
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distributed groups with equal variance-covariance matrices have 

equal mean vectors. Used as a clustering criterion, it does depend 

on the fulfilment of the distribution requirements and suffers, as 

do all these measures, from the deficiency that their values are not 

directly comparable for different numbers of classes. While It] 

is constant Iwi and IB| change with the number of partitions of the 

data. 

Whichever clustering criterion is employed, there are three 

outstanding issues to be resolved before clustering commences 

(a) How are clusters initiated? 

(b) How should observations be allocated to initiated clusters? 

(c) How many clusters should there be? 

Most techniques begin by finding m points in the p-dimensional 

space which act as initial estimates of cluster centres. These are 

termed crystallising kernels. These m points are chosen as the first 

m in the data set (MacQueen, 1967), regularly spaced (Beale, 1969), 

mutually furthest apart (Thorndike, 1953; Kennard and Stone, 1969), 

suitably chosen after inspection of the data (Ball and Hall, 1967; 

Nagy, 1969), or determined a priort (Jancey, 1966). Whichever method 

is used, the remaining observations are allocated to the cluster to 

which they are nearest (usually in a Euclidean sense), with updates 

of the cluster centroids after each point has been allocated (eg 

MacQueen, 1967) or only after all points have been allocated (Ball 

and Hall, 1967). 

Golder and Yeomans (1973) combined steps (a) and (b) by 

ordering the first component scores for the observations and dividing 

these into m equal groups.
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Once an initial classification has been determined, an iterative 

search is made for observations which should be further allocated to 

other groups in order to optimise the cluster criterion employed. 

MacQueen (1967) and Ball and Hall (1967), by slightly different mechan- 

isms, allow m to change by enforcing the splitting of a cluster with 

large within cluster sums of squares or by fusing two clusters with 

small between cluster sums of squares according to two parameters of 

coarsening or refinement set by the user. 

Beale (1969) also suggests starting with a larger value of m 

than the user anticipates being appropriate. After the optimisation 

of the cluster criterion with m clusters has been achieved, m-1 clusters 

are constructed by merging two of the m clusters already formed which, 

when combined, produce the least increase in the pooled within group 

variance. The iterative re-allocation of observations is then repeated 

on the m-1 clusters. Clearly, this cycle may be repeated m-1 times 

until only one cluster remains. 

Beale (1969) has suggested a test which is analogous with, but 

not equivalent to, an analysis of variance for determining the "best" 

group of clusters so formed. 

It involves the computation of an F ratio 

F(mpmj) _ Soe n- m ee 

n - Mm (2 

with p(m) - mj) and p(n - my) degrees of freedom. 

R, is the pooled within group sum of squares obtained when a group of 

m clusters has been formed (ie trlw). I£ the test is significant for 

any mj, then representation of the data in terms of m clusters (mj,<m) 

is not entirely adequate. Beale suggests computing the statistic for
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all m, < mj < m,,, but admits that in practice the significance level 

does not usually depend much on mp for mg > (mj + 2). It should be 

stressed that this is a highly heuristic criterion and should not be 

applied mechanically. It does, however, give a guideline on when to 

stop the clustering process. 

Beale's test shows strong similarities with a procedure for 

determining an adequate number of clusters suggested by Thorndike 

(1953). In a manner not unlike Cattel's scree test, Thorndike proposed 

that a plot of tr|W| against the number of clusters, should reveal a 

point at which further increase in the number of clusters brings no 

further significant reduction in dispersion. Alternatives to this are 

given by Friedman and Rubin (1967), and Ihm (1965), who implies that the 

number of classes must equate with the number, p*, of significant latent 

roots of the overall correlation matrix, since with only p* significant 

dimensions of difference between observation, there can only be p* 

classes within the data. 

All of the methods of clustering are open to criticism. For 

instance, hierarchical approaches have as their most serious limitation 

the inability to re-allocate observations which may have been poorly 

classified at an earlier stage in the analysis. The major problem of 

optimisation techniques is that sub-optimal solutions are sometimes 

found because there may be numerous local optima present as well as the 

true global optimum. Additionally, if the cluster criterion is of a 

Euclidean type, the clusters are assumed to be either spherical, or if 

not spherical of the same shape. Thus the choice of optimisation 

criterion can be problematic in the absence of a priort knowledge of 

the anticipated cluster configuration. Finally, optimisation of a 

cluster criterion tendsto require large amounts of computer time which 

prohibits their use with very large data sets.
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Ultimately, the applied numerical taxonomist, when faced with 

the very large number of approaches available to him, both in principle! 

and detail, will be forced to take a relatively arbitrary decision 

about the "tool" to use. Certainly the main assumptions of the 

different methods should be examined and matched to the problem in 

hand. Equally, once clusters have been formed, the intuitive reasonable- 

ness of these should be critically examined. 

Kendall (1971) comes down very firmly in favour of the simplest 

optimisation technique, rather than hierarchical methods or methods 

which seek maximisation of |T|/|W| or tr|W2B|. “But when we come to 

cluster a large number of individuals, the number of pairs of distances 

between them goes up rapidly as the square of the number of individuals 

and in that context I would like to put in a strong plea for the use of 

the ordinary Euclidean metric, for two reasons. First of all, the 

Euclidean distance is invariant under orthogonal rotation of axes. 

Hence you can proceed to principal components and reduce the effective 

dimension number very substantially if you are prepared to sacrifice 

the lower eigenvalues of the matrix. .... the second advantage is that 

the average of the squared distance among a set of n points is simply 

equal to the average squared distance from the centre of gravity, so 

that instead of having computations of the order of $n(n - 1) you have 

two computations of the order n. Taking these two things into consider- 

ation you can, on occasion, reduce the computation involved by something 

of the order of 100. TI should want a lot of persuasion, I think, to 

  

1 Clumping and density-secking techniques are discussed in Everitt (1974) 
but were not considered relevant to this research as the overlapping 
clusters of the former were not admissable and the assumption of 
multi-variate normality in the latter was considered suspect.
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use other methods. There is an additional advantage that you get rid 

of collinearities among the variables. There are strong arguments 

for computational simplicity in practical work ... a number of methods 

proposed are quite hopeless to apply to more than a comparatively small 

number of observations." 

2.6 Discriminant Analysis 

Given the high computer time requirement for most polythetic 

data based classification procedures, it is inevitable that, when 

faced with large national or international data sets, with observ— 

ations running into hundreds of thousands or even millions, the 

cluster analysis will have to be based on samples of this data. In 

order to classify the remainder of the population or to classify 

new observations (eg new companies, new families, new farms), classif- 

ication or assignment rules must be determined. As has been suggested 

above, these rules will not be simple ones in the case of polythetic 

methods but may be built up employing various methods of discriminant 

analysis. 

The broad methodology of assignment may be illustrated with 

reference to two groups. Let the two groups be designated Gy or Gy. 

An observation has measurements on p discriminating variables, X> 

Xo ves x and is to be assigned to G, or G, using this information. 

From Bayes Law it may be shown 

P(X/G,) x P(G,) P(G,/X) = 
P(X/6,) x P(G)) + P(X/G,) x P(G)) 

where P(G,/X) is the probability that an observation with a variable 

Lie. : : ao e 
vector x is a member of Group 1. This postertor probability is 

  

1 For consistency with earlier data representation X is a row vector.
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computed from the Zikelihoods, P(X/G,) and P(X/Gy) and the prior 

probabilities P(G,) and P(G2). The likelihoals show the probability 

of an observation with the set of variable values in question arising 

from a particular group while the priors represent facts known about 

the groups outside the measured variables, which permits the formulation 

of hypothesised probabilities of group membership for a random obsery- 

ation. 

An assignment rule may now be developed. If P(G,/X) is greater 

than P(G>/X) assign the observation with the vector of variable values, 

X, to Group 1, and conversely to Group 2 if P(G9/X) > P(G,/X). 

In this two group case the rule could be stated as, "Assign to 

Group 1 if P(G,/X)>}" since P(G/X) + P(G)/X) = 1. An observation must 

be assigned to one of the two groups even though P(X/G,) or P(X/G2) 

or both may be very small, indicating that the observation bears little 

resemblance to these two populations and may be a member of a third 

which has not been explicitly considered. 

A second alternative rule is to assign the observation to Group 1 

Lf 

P(G/X) 
eee, See 

P(G2/X) 

otherwise to Group 2. 

From Bayes Law 

P(G,/xX) _ P(X/G,) x P(Gy) 

P(G2/X) P(x/Gq) x P(G)) 

when the common denominators of the two basic probability equations 

are cancelled.
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Given the assumption that the variables in the two groups have 

multivariate normal distributions then P(X/G,) is proportionate to 

the density at the points, X, given by 

=] ' 
-10-n))2, > On,) 
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-40n,)2) bn.) P(e fia\? , $e Sa P(G)) 
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after the cancellation of 1 >» where Z, Zo, Dy and No are 
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population variance-covariance matrices and vectors of means for the 

two groups. 

Now the assignment rule 

P(G, /X) P(G,/X) 
> 1 is equivalent to log ———|>0 

P(G,/X) © | P(G)/X) 

since lo 1j= 0, so that taking natural logarithms, cancelling and 
Be 

rearranging gives 

Ei ' -1 ' 
ice P(G,/X)| _ -4 [ora Oy) - Xo) 25 amp | 

P(G,/X) In| 

-} log, —|+ log, 

I5I P(G,) 
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In practice the population variance/covariance matrices and the 

vectors of true means will be unknown so that the sample estimators, 

V*and x; are used instead, where 

total observations 
number of groups) 

V*¥= W/a-m (n 
m 

If, as is common, equal group dispersion matrices are assumed, 

considerable simplifcation results. Now 

P/G, /X) ie ' ' 1) ; ««,)} 
tog ee Z“(ny-ng) = - £Q,m,)E “(n,-n,) +log 'e P(6,/%) ~ oy 42 na a ae (6) 

since (n)2 1 (%n,) = Ong)2 > ny)’ 

= x07 09,9) = aE On) “XE TON) + a9E-1Oe-N,)! 
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Eliminating the first and fifth terms and noting that 

= ee aia : 
1,= ° M = XE Ty this reduced to 

a ml 1 

SP eat een yaa? 

i : 
Tf No is added to the last two terms and Ny subtracted, we obtain 

1 1 -1 1a 
Bie ee te gla) @ a 20a) >a Cle ans) 

Finally multiplication by -} gives the main part of the result above.
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As an alternative to asking whether the natural logarithm of the 

probability ratio, given by its right hand side, is greater than zero, 

we may test whether 

P(G,) wiee 1 Fal : 
1 7 2g) + Log. > 2(n) + ny)Z ~ (ny, —ny) Xen ( 

i P(G,) 

age - ahs 
where f (ny on ) is the co-efficient vector for the two group 

2 

discriminant function defined by Fisher (1936) in his pioneering work 

in this field. 

The final alternative, which has been generalised to the multi- 

group situation by Fisher (1938), Rao (1948) and Rao and Slater (1949), 

is to determine whether 

a8 Lt 

ME on, ~ nyt ony + log.) > 

mit Er 
XE ng ~ 4not 

' 
Ny + log.P(G,) 

in which case the observation is assigned to Group 1. 

In general, one has as many classification funetions of the form 

Gor Se og 
ate 

where wl = f n Tr Ye a, 

and alc w= dn Sen, | welos eh(G) & aNeX Ds og, Ftc, 

as there are groups. The value of s, is computed for each function 

and the group producing the highest score is the one to which the 

observation is assigned. The probability of group membership may then 

be obtained from
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from which P(X/Gy) for the maximum P(Gy/X) may be extracted. 

A number of issues are raised by the assignment rules defined 

above. Although the use of unequal prior probabilities appears 

justified when, for instance, it is known that the sizes of the 

group populations are very different, it may sometimes be undesirable 

to follow this course. Suppose that the information contained in the 

likelihood is very limited; that is to say, the vector of variable 

values has little predictive power in terms of indicating group 

membership. A set of powerful prior probabilities in these circum- 

stances can lead to apparently successful classification of observations 

(on posterior probabilistic grounds) and the illusion of predictive 

validity. Thus,when the object of research is to display the predictive 

validity of the measurement system, prior probabilities may be 

misleading. 

At a more pragmatic level, the computation of probabilities or 

classification scores when a large number of variables, groups and 

observations are involved, will involve a considerable drain on the 

most robust research budgets. Although one can do little about the 

number of groups or the number of observations to be assigned to these 

groups, there are two strategies which may be employed, singly or in 

combination, to significantly reduce the variable space dimensions of 

the data. 

Not all hypothesised discriminating variables will possess the 

discriminating power originally envisaged. As a first step, one-way 

analysis of variance tests will show whether variables individually



SESS 

have significantly different values between the groups. Inevitably, 

such tests are of limited value in that they cannot reveal interaction 

effects between apparently non-significant variables and will not 

indicate when two or more individually highly significant variables 

contain exactly the same discriminating information in relationship to 

group membership. A step-wise multivariate analysis of variance 

(MANOVA) is clearly the answer to such problems, although like its 

univariate counterpart it is subject to the restrictive assumptions of 

normality in the distributions, homoscedastic dispersion matrices 

and random sampling from the populations under study. Nevertheless, 

in providing guidelines about the most useful variables for successful 

discrimination between groups, stepwise MANOVA can frequently reduce the 

original variable set by up to fifty per cent. 

The process begins by choosing that variable which singly has the 

highest value of the multivariate F ratio in tests of the differences 

among group centroids. This initial variable is then paired with each 

of the other potential discriminating variables one at a time and the 

multivariate F ratios are computed. The new variable, which in 

conjunction with the initial variable produces the best F value, is 

chosen as the second best discriminator. The procedure is then 

repeated until all variables are selected or no new variable produces 

a partial multivariate F ratio which is significant at a user specified 

level. It should be pointed out that not all possible variable subsets 

are considered using this stepwise procedure, so that the results are 

not fully optimal. Nevertheless, it is an efficient way of approxim- 

ately locating the best set of discriminating variables. 

O£ even more importance from a theoretical standpoint is the 

possibility of reducing the p-variable test space to a m ~- 1 discriminant
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function space (p >m- 1). Discriminant functions, like the classi- 

fication functions, are weighted linear combinations of the p-discrimin- 

ating variables but constructed so that the groups are forced to be as 

statistically distinct as possible with observations in groups 

occupying different positions on the orthogonal dimension(s) defined 

by the linear equation(s) formed. 

The maximum number of functions which may be derived is either 

one less than the number of groups or equal to the number of discrim- 

inating variables, if there are more groups than variables. It should 

be stressed that where there are more than two groups it may be possible 

to obtain satisfactory discrimination with fewer than the maximum number 

of functions. While as a general rule in geometry we may say that k 

points define (k-1) dimensions, there are the degenerate cases of, for 

example, three points lying on the same line. The last point is 

situated such that it does not add a new dimension and merely falls 

into a space defined by the other points. The identical principle 

applies to discriminant analysis where the centroids (when Xiy = X> 

Ro = Xp, X i = x, etc) of the groups are treated as points and each 
3 

discriminant function is a unique (orthogonal) dimension describing 

the location of that group relative to the others. Thus three groups 

may be quite adequately described by one function if the centroids of 

those groups lie in the main along the same dimensions, Dy (See 

Figure 2.1). Admittedly this one function would not pick up all of 

the information in the discriminating variables. However, the second 

potential function Dy would probably be deemed to be non-statistically 

significant. It would be ignored on the grounds that its presence 

merely resulted from sampling and measurement error and that it did 

not actually exist as a separate dimension in the population.
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The Principle of Diseriminant Analysis
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A discriminant function is of the form 

oe = Yo1*i1 + Mee + Meet Sie Nereis Vp ip 

where Ds is the discriminant function score for the ith observation 

on the gth function, v SS are weights and a is as usual the gl 

deviation of the ith individual's value round the mean of the jth 

variable. 

In matrix terms the scores for all individuals are given by 

the vector d 

d = Xy 

where X is ann x p matrix of variate values and v is a column vector 

of weights. Consider n observations divided among m groups. With 

respect to the original variables the pooled within group deviation 

cross product matrix and between group deviation cross product matrix 

are as usual designated W and B. The sum of squares between and within 

groups for the discriminant score vector, d, are respectively 

' ; 
aE Ty pando Hot 

Now A =v By/vyWv tg
 

if multiplied by (n-m)/(m-1) is an F ratio for a one-way analysis 

of variance for the discriminant scores, d, in the m groups. Thus 

if vy is such that ) is at a maximum, then the differences between 

the group means, with respect of the discriminant score variable will 

be maximised.
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To maximise ) the partial derivative 

6x 

Suite 

which gives By = dW 

or iB = wm ]y = 0 

or [its - at] v= )0 

It is clear that \ is a latent root of wi and vy is the corresponding 

latent vector. 

As long as the variates are linearly independent and (n - m) > p, 

the matrix W will be of full rank, p, and will be non-singular. The 

matrix B of order p has a rank of p or (m- 1) whichever is smaller 

since there are only m- 1 independent comparisons between group means 

Hence the rank of wp is also the smaller of p or (m- 1) which 

confirms the observation made above concerning the number of discriminant 

functions which may be extracted. Additionally the latent roots of 

wp provide a means of testing for significant discriminant dimensions 

using tests by Bartlett (1941), Wilks (1932) and Rao (1952). 

Wilks lambda criterion is computed as a function of the eigenvalues 

of WB as follows 

  

Bartlett's x” test for the significance of discrimination afforded by 

the remaining m - 1 - k functions after the acceptance of the first k, 

is then calculated as
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2th te 2 ase patiak: t 
x = (oil 7 ) log, A 

' m-1L 1 

where AS sess IE 
j=k+1 ay 

with (p - k)(m- k - 1) degrees of freedom. 

The proportion of the total discriminating power of the variable 

set contained in the jth discriminant function may be taken to be 

  

between the discriminant function and a set of binary variables coded 

to distinguish the groups. Multiple discriminant analysis is in fact 

a special case of canonical correlation and was discussed by Bartlett 

(1938) from this standpoint. 

The apparent computational efficiency of employing m - 1 (or fewer) 

discriminant score variables in the assignment rules described earlier, 

rather than the p original variables, is illusionary when it is remembered 

that the total computation has involved the transformation from measured 

variables to functions and back to function scores prior to assignment. 

The main justifications for the use of discriminant function scores are 

that the underlying differences between the groups may be better 

understood through interpretation of the function co-efficient vectors 

and that, while original variables may not possess multivariate 

normality, discriminant functions, being linear combinations of these, 

are much more likely to conform to this distributional requirement. The 

further argument that random noise in the system is eliminated by the use 

of only the more important functions is perhaps less telling when
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discrimination has been preceded by a stepwise MANOVA phase to 

eliminate poor discriminating variables. The validity of employing 

discriminant function scores is indicated by the fact that an 

observation's position in the original variable space is identical to 

its position in the full discriminant space as long as the group 

dispersion matrices are equals It has been shown that linear discrim- 

inant functions only arise from the use of the W matrix of pooled within 

group deviation cross products which implies such homoscedasticity. 

Thus only if we assume near homogeneous group variance-covariance 

matrices is the movement to discriminant space justified. It is 

evident that the whole procedure through MANOVA, discriminant analysis 

and the use of discriminant scores in assignment rules, is wedded to 

the concept of equal group dispersion which accounts for the previously 

mentioned adherence to this assumption. If one departs from it, either 

the assignment must be based on original variates or we move into the 

realms of quadratic discriminant functions (Smith, 1946; Lubin, 1950; 

Maxwell, 1977) with their added computational complexities. In either 

case, multivariate normality can no longer be automatically claimed. 

As a complete alternative to the methods of discrimination and 

assignment discussed above, Kendall (1966) and Richards (1972) describe 

a distribution free discriminant analysis which is essentially monothetic. 

In it there is no misclassification; rather it ends with some observa- 

tions unclassified. Others have described attempts at non-parametric 

discrimination to overcome the restrictive assumptions of the classical 

model, including Leaverton (1971) and Zimmerman and Brown (1972), who 

find their method to perform reasonably well on non-normal data. 
  

1 Lohnes (1961) has conducted a Monte Carlo study of this question and 
suggests that mdderate departures from homogeneity of dispersion do 

not affect the results greatly.
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CHAPTER IIL 

APPROACHES TO THE CLASSIFICATION OF AGRICULTURE 
  

Developments in Agricultural Classification 

Although statistical information on agriculture has been 

collected by many countries and international organisations for 

numerous years, it is only in the past decade that interest has been 

shown in the construction of an agricultural classification comparable 

with the classifications of industry 

Reports of agricultural censuses and 

largely presented in terms of simple 

investigated variables. Thus, while 

readily available on such aspects of 

crop, crop output per acre (hectare) 

which are widely available. 

surveys have been and still are 

one and two-way tabulations of 

important global information is 

agriculture as area cultivated by 

and labour and capital inputs, 

there is little or no data relating to distinctive groupings of agric- 

ultural holdings, representable by a classification, and based on their 

total production systems. Yet the need for such information is clear. 

If the structure of the agricultural industry is to be fully understood 

and a sounder forecasting basis for policy formulation and decision 

taking obtained, there must be a more systematic approach to the collec- 

tion and dissemination of agricultural data. 

In a European context the Common Agricultural Policy has high- 

lighted the need for appropriate means of presenting the information 

collected in the very large-scale 1966/7 and 1976/7 E.E.C. Farm Structure 

Surveys. Over a period of ten years there has emerged from the officers 

of the European Commission a proposal for ana prior? classification of 

agricultural holdings which has a principal activity basis. The "Group
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of Experts Farm Typology" (1977) is shown in detail in Appendix A and 

provides a breakdown of holdings according to their output value. In 

all, the Farm Typology produces 51 detailed classes (Steps 2 and 3 

combined) which are merged into either 30 (Step 2) or finally 10 (Step 1) 

broader groupings as follows: 

1. Field Crops (>2/3) 

2. Horticulture (>2/3) 

3. Permanent Crops (exc. Vineyards) (>2/3) 

4. Vineyards (>2/3) 

5. Grazing Livestock (exc. Dairy Cows) (>2/3) 

6. Dairy Cows (>2/3) 

7. Pigs and Poultry (>2/3) 

8. Field Crops and Grazing Livestock (both between 1/3 and 2/3) 

9 Grazing Livestock II (between 1/3 and 2/3) and others (<1/3) 

10. Others. 

While there exists clear evidence that in some cases these ‘classes! 

will represent distinctive production types with holdings having similar 

technologies and character (eg horticulture), there will be others where 

farm to farm differences with respect to a range of variables are much 

more noticeable than the common denominator of principal activity. For 

instance, the members of Class 6 will vary from highly efficient, fully 

automated and large dairy herd operations, to tiny peasant holdings with 

one hand-milked cow, a small subsistence plot and a holder whose main 

employment may not be in agriculture at all. Additionally, the a prior? 

basis of the classification inevitably means that some of the groups will 

be very large in size with others having a very small and potentially 

insignificant membership. There may also be the difficulty that the 

creation of classes for political reasons will not have produced technol-
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ogicallydistinctive groups of holdings. The separation of Vineyards 

from other Permanent Crops is a case in point. 

Although subject to these criticisms, it seems likely that the 

Farm Typology will be adopted by the Statistical Office of the European 

Communities! if for no other reason, because of the simple 2/3 and 1/3 

"threshhold" rules for assigning holdings to classes. Nevertheless, 

concurrently with the discussions leading to this a prtort scheme, there 

have been several attempts to examine a data based polythetic approach 

to the problem. Shaffer (1972) discusses a classification of 100 Belgian 

agricultural holdings using a clustering method proposed by MacQueen 

(1967) and refined and programmed by Kammerer (1969). Among, shiffer's 

conclusions are, that the clustering produced is strongly influenced by 

the choice of variables, and particularly by the inclusion of binary 

variables, that 7-8 "genuine"(large in size) and numerous "non-genuine" 

(small in size) classes were formed, and that much larger samples are 

needed to assist in the determination of the number of genuine classes. 

Lenco (1974) reports a much more extensive investigation based on 6000 

French agricultural holdings which was later applied to a larger sample 

of 20,000 holdings. Although not clear from the report of this research, 

it appears that the classification was mainly based on an examination of 

the eigenvalues, eigenvectors, and principal component scores of the 

correlation matrix, from which decisions were taken about the variables 

most distinguishing farm from farm and the methods of partitioning these 

to form initial clasges, Ultimately, two alternative schemes are presented, 

one based on the types and amount of labour used by holdings and the other 

on the principal crops and livestock produced. Although the principle of 

iterative reallocation of observations to class centres is mentioned, 

the detailed clustering procedure, if used, is not discussed; nor is the 

claim for stability justified when the analysis was extended to 20,000 holdings. 
1 i i the F Typol d a,simple Holding Size Classific- 
aciag Pere cesEreted Ge phe Commisston Sh Pohneit 1 78, (Official Journal of 
the E.E.C., Vol. 21, No.L148, 5 June 1978).
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The only Europe-wide study of the problem of agricultural 

classification (Rainelli and Kerbaol, 1975) is based not on farm 

units but administrative regions in the six founder-member nations 

of the E.E.C. Both agricultural and economic variables relating to 

these regions were used in a series of orthogonal factor analyses 

which were subjectively interpreted to form regional classes. 

However, these effectively distinguish only Italy from France, from 

the Benelux countries and Germany, which confirms broad but fairly 

predictable differences in prevailing agricultural, climatic, economic 

and social conditions. 

It is clear that none of these studies is geographically 

general enough nor sufficiently established or tested to provide a 

serious alternative to the Farm Typology. None have been tested for 

reproducibility and stability and nowhere have rules for the allocation 

of non-sampled holdings been defined. Equally, no comparisons of the 

data based with the a priori method have been undertaken, in order to 

examine the relative efficiency of the two approaches. That there is 

scope for further investigation into the viability of a data based 

polythetic classification is apparent. The basis for such an investig- 

ation is outlined below and developed in the following chapters. 

SoZ The Research Design for Classifying Agricultural Holdings 

The development of the final proposed classification of European 

agricultural holdings involved three distinct phases. Experimentally, 

three multivariate procedures were applied to a small sample of 500 

holdings drawn systematically from the 1966/7 E.E.C. Farm Structure 

Survey. These were aimed at investigating and reducing the dimension- 

ality of a data matrix having over fifty holding characteristics, 

exploring various numerical taxonomies of observations on the basis of
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the reduced dimensions and finally determining assignment rules for 

observations not previously classified and based on the original 

variable set. 

Once acceptable results had been obtained, in statistical, 

agricultural and comparative terms, the same methods were applied to 

two further independent samples of the same size to test the reprod- 

ucibility and predictability of the results. Specifically, the classes 

to which observations in the second and third samples would be assigned, 

based upon the assignment rules developed from the first sample, were 

compared with the independently-determined and cluster analysis based 

class memberships of these observations. Having evaluated this inter- 

sample predictability and thus ascertained the stability of the classif- 

ication, the final scheme was obtained from a fourth independent sample 

of some 2000 holdings. 

Throughout, comparisons have been made between the proposed multi- 

variate classification and a standard principal activity classification 

based on the Farm Typology. To this end, the proportion of the variance 

in the data explained by the classification has been calculated in each 

case. (i.e. trace (8) as a percentage of trace(T)), 

3.3 Data and Sample Designs 

The data base (population) for this study was provided by the 

Statistical Office of the European Communities and consisted of inform 

ation on 132 variables for 22026 farm holdings in Belgium, France, 

Germany, Holland, Italy and Luxembourg. The magnetic data tape had been 

compiled by S.0.E.C. from the returns of these countries to the 1966 

E.E.C. Farm Structure Survey originally for the purpose of testing the 

programming of proposed survey tabulations. Because some countries had 

provided full census information while others only samples of various
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sizes, and in order to have a reasonably sized sample of holdings from 

each member nation, the data tape was constructed by systematically 

sampling national returns using the following sample fractions: 

  

  

Country Sampling Fraction Sample Size 

Belgium 1/10 3355 

France 1/100 4277 

Germany 1/100 4482 

Holland 1/10 2705 

Italy 1/100 5225 

Luxembourg Ll 1982 

22026 

For each holding, the information available comprised binary, manifold 

classificatory, ranked and quantitative variables on holding location, 

the holder and manager, land uses, livestock, machinery employed, 

labour by type, quantity and age, the size of the holding, and other 

general holding and management characteristics. It was decided at the 

outset to reduce and redefine the number of variables to be included in 

subsequent analyses, There were three reasons for the decision. Firstly, 

information on geographical location (country, region and district) was 

omitted because it was felt that any classification scheme devised should 

be based on agricultural, holding and holder practices rather than be 

influenced or even dominated by the historical accident of political 

boundaries. Secondly, by combining certain available variables into 

relevant "activity" group characteristics, there would be significant 

reductions in computer time requirements. Thirdly, a high proportion of 

available variables were correlates of the size of the holding so that it 

was deemed appropriate to 'standardise' these by a measure of size, such 

as total holding area or the area of used agricultural land. Size
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measures could then be separately represented and thus appropriately 

weighted in the classification. The resultant holding characteristics 

are shown below (Table 3.1) and are defined in detail in Appendix B 

which also lists the original variables available in the 1966/67 Farm 

Structure Survey. 

It should be stressed that the rationale for the formation of 

this set of 53 operational variables was that a reasonable balance 

between main variable groupings should be produced and one which 

reflected the range and proportion of information originally collected. 

Equally, these variables were constructed as far as possible to conform 

to definitions proposed for the Farm Typology and were agreed to be 

appropriate after discussions with staff of the Agricultural Division 

of S.0O.E.C. 

Inevitably, the classification scheme produced, using the final 

variable set, assumes that the correct weighting of holding character- 

istics has been used. The ultimate test of the validity of this 

assumption must rest upon the user who will know the purposes of the 

classification and therefore the appropriate balance of weights. 

On quite arbitrary, but pragmatic, grounds, it was decided that 

three samples of approximately 500 holdings should be drawn from the 

population for experimental purposes. It was felt that this sample 

size was such that representative cross-sections of European holdings 

would be obtained and that the burden of computer analysis would not be 

unreasonable. Inspection of the population data tape showed holdings 

to be in Country, Region, District and Size order. Consequently, two 

of the samples were selected systematically from a random start, 

sampling each 44th holding. Given the structure of the sampling frame, 

this quasi-random sampling scheme would achieve the effect of a standard 

stratification by holding location and size. In the event, random
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Table 3.1 

Operational Variables 

  

  

    
  

  

SO1} Total Holding Area (in ares) 

| $02] Area of Used Agricultural Land (in ares) 

| $03] Total "Standard" Livestock! (number) 

| 04] Total Labour Input (Annual Work Units?) 

$05| Total Number of Machinery Accesses 

LO1} Cereal 

LO2| Rootcrops 

LO3} Industrial Plants 

EOS Hor etcHl nae Land used for these 

eS uher erable purposes as % of S02 
L06| Fallow 

L07| Subsistence 

LO8| Pasture 

LO9| Vineyards 

L10|} Other Permanent Crops 

L11| Unused Agricultural Land as % of S02 + Unused Agricultural Land 

L12| Woodland and Other land as % of SOL 

L13| Whether Successive and Intermediate Crops Grown (1=Yes, O=No) 

L14| Whether Permanent and Associated Crops Grown (1=Yes, O=No) 

1 See Appendix B for conversion codes from head of livestock to 
"standard' animals. 

See Appendix B for the calculation of Annual Work Units. 

From ownership, sharing or hiring. 
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AOL Horses 

AO2} Dairy Cows 

A0O3 | Other Cattle 

"Standard" livestock as % 
A04 Sheep and Goats of S03 

AOS | Pigs 

AO6 | Poultry 

AO7 | "Standard" livestock per hectare of S01 

WOl | Annual Work Units per 10 hectares of S01 

WO2 | Family A.W.U.'s as % of SO4 

WO3 | Regular Workers under 25 years old 
As % of total 

wo4 | Regular Workers between 25 and 35 years old qunber of reaular 

WO5 | Regular Workers between 35 and 45 years old (non-casual) 

wOo6 Regular Workers between 45 and 65 years old workers 

WO7 | Regular Workers 65 years old and over. 

MO1 | Whether 1 or more tractors owned 

MO2 | Whether 1 or more cultivators owned 

MO3 | Whether 1 or more harvesters owned (1=Yes, O=No) 

MO4 | Whether 1 or more machines shared or hired 

MO5 | Whether 1 or more milking machines owned 

MO6 | Area of Greenhouses as % of S02 

MO7 | Whether draft animals used (1=Yes, O=No) 

MO8 | Machines Access (S05) per 10 hectares of S01.      
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HOL Whether the holding has a holder-manager (1=Yes, O=No) 

HO2 | Manager's Education (1=None, 2=Primary, 3=Secondary, 4=Higher) 

HO3 Whether Owner Male (1=Yes, O=No) 

HO4 Whether Owner Female (1=Yes, O=No) 

HOS | Holder's Age (in perro a 

HO6 | Whether holder has other non-agricultural gainful employment 

(1=Yes, O=No) 

GOl | Owned Agricultural Land 

GO2 | Rented Agricultural Land As % of S02 

G03 | Share Cropped Agricultural Land 

G04 | Whether Accounts Kept (1=Yes, O=No) 

GO5 | Co-operative Memberships (Number) 

G06 | Contracted Crops (Number)   
  

  

1 Where there is corporate ownership or joint ownership, a default 
value of 52 years has been used. 
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starts from the 6th and 30th holdings were made which produced samples 

of 501 and 500 holdingsrespectively. 

The third experimental sample was drawn using simple random 

sampling without replacement to provide a truly independent replicate 

of the first two. In addition, it was intended as a check of the 

superiority (or otherwise) of the implicit stratification in the first 

two samples. 

A 10% sample of holdings was employed in the final classification 

analyses, and for this, systematic selection was again used from the 4th 

holding, giving a fourth sample of 2202 holdings in all. 

From initial analyses of the data obtained from these samples, it 

became clear that there were holdings with either no recorded land of any 

kind, no used agricultural land or no labour inputs. While it may be 

that these were very small, it was decided to eliminate them from the 

analyses on the grounds that either measurement errors existed or that 

they were no longer agricultural holdings in any meaningful sense. Their 

inclusion would have clearly created difficulties over size standardis-— 

ation of variables, and in any event, would probably have been reflected 

in the formation of at least one separate class. 

Early experimental principal component and cluster analyses high- 

lighted the further problem of 'outliers' in each of the samples. Such 

outliers were found to be extreme observations with respect to one or 

more of the operational variables and as such were so 'distant' from 

other holdings that they consistently formed cluster analysis-based 

classes of l,or at most 2, holdings. Their removal frequently reduced 

variances by fifty percent or more and was justified in terms of their 

uniqueness as farm types. While such holdings could be classified, 

  

1 Areas of under 50 square metres are for most purposes declared as 

zero.
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albeit poorly, when the classification scheme has been developed, it 

was felt inappropriate to allow them to influence and maybe distort 

the scheme itself. 

After the exclusion of spurious and extreme outlier observ- 

ations, the following usable samples of data were obtained for analysis. 

Partial comparison with the population shows no major discrepancies. 
  

  

  

    

Original] Spurious Outlier 
Size _|Observations|Observations Final Size 

% of 
Original 

Number |Number % _|Number %_|Number Size 

Systematic Sample A 501 13 2.6 ah On2) 487 97.2 

Systematic Sample B 500 7 1.4 7 1.4 486 97.2 

Random Sample C 500 8 1.6 2 0.4 490 98.0 

Systematic Sample D 2,202 31 1.4] 10 O54 2561 98.1 

Population 22,026 | 283 1.3|Not tested {21,743 98.7 
        

In Table 3.2, the means, standard deviations, minimum and maximum 

values of the 53 operational variables are shown. The effect of outlier 

exclusions in bringing the four samples into startling similarity is 

apparent. In no cases are there statistically significant differences 

in means, and only rarely in variances. 

3.4 Methodology and Algorithms 

Computer analysis in the research was undertaken both at the 

University of Aston on an I.C.L. 1904S computer, and at the University 

of Manchester on their CDC 7600 machine. While the majority of the 

Programs were specifically written and developed in Fortran for the 

research project, use was also made of the I.C.L. Statistical Package 

(1971) for principal component transformation of the data, and of the 

Statistical Package for Social Sciences (SPSS) for linear discriminant 

analysis (Nie et al, 1975). 
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The selection of samples, elimination of spurious observations 

and transformation of the original data to operational variables was 

completed simultaneously using the programs, SYSTSAM and RANSAM, 

which are produced with the other programs in Appendix C. These also 

assigned to observations classification codes for an a priori classif- 

ication scheme based upon, but not identical to, the Farm Typology. 

As holding output-value data was unavailable, the a priori classific— 

ation employed for comparative purposes in the research rested on 

relative land uses and the proportion of standard livestock reared 

during the survey year. 

Seventeen classes were distinguished (Table 3.3), many of which 

are analogous to those found in Steps 1 and 2 of the Farm Typology. 

The principle for classifying a holding was that the first of the set 

of criteria to be satisfied, moving from low to high numbered classes, 

determined class membership. 

Having created EDS files holding the sample data, these were 

eventually edited to remove outliers and summary characteristics, 

including a country of origin distribution, were computed for each 

class of holdings using program STANMEAN. This program also computed 

the ‘explanatory power' of the a prtort classification as the percentage 

ratio of between¢total sum of squares of standardised variables, namely 

Pp 
LZ jk u

e
 

   where m = no. of classes 

n = In, 

jel isl 

Although not strictly comparable with the samples, a standard classific- 

ation summary was also obtained for the total population using POPPROG. 

The Aston macro UASTATSXDS3 enabled a full set of eigenvalues, 

latent vectors and principal component scores to be obtained before or
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Table 3.8 

A Priort Land Use (%) and Standard Livestock (%) Classes 

  

  

Class 

I 

LD 

naw 

Iv 

VI 

VII 

VIII 

Ix 

XI 

XII 

XIII 

XIV 

XVII   

Description 

Cereal > 66.7% of Used Agricultural Land (UAL) 

Cereal and Root Crops both > 33.3% of UAL 

Field Crops > 66.7% of UAL (but excluding Class I and II) 

Horticulture > 66.7% of UAL 

Vineyards > 66.7% of UAL 

Permanent Crops > 66.7% of UAL (but excluding Class V) 

Permanent Pasture > 66.7% of UAL and DairyCows > 66.7% 

of Total Standard Livestock (TSL) 

Permanent Pasture > 66.7% of UAL and Grazing Livestock 

> 66.7% of TSL (but excluding Class VII) 

Pigs and Poultry > 66.7% of TSL 

Field Crops and Permanent Pasture > 33.3% of UAL and 

Grazing Livestock > 33.3% of TSL 

Permanent Pasture > 33.3% of UAL and Pigs and Poultry 

and Grazing Livestock > 33.3% of TSL 

Field Crops > 33.3% of UAL and Pigs and Poultry 

> 33.3% of TSL (but excluding Classes I, II, III and 1X) 

Field Crops and Permanent Crops > 33.3% of UAL (but 

excluding Classes I, II, III and VIII) 

Field Crops and Horticulture > 33.3% of UAL 

Field Crops > 33.3% of UAL 

Grazing Livestock > 33.3% of TSL 

Others 
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after variable standardisation. The output from such runs was held on 

EDS files and edited using the I.C.L. MOP facilities together with 

program PRINSORT to produce principal component score input data for 

program CLUSTPROG. The original form of this cluster analysis algorithm 

was written by P. A. Golder at the University of Aston in 1971/2 to 

handle small amounts of data before principal component transformation. 

It was modified and developed to the present form in consultation with 

the author to enable the various proposed experiments to be undertaken 

starting from principal component scores. 

Essentially, the method is based on the procedure suggested by 

Beale (1969) and is an optimisation technique using the ordinary 

Euclidean metric which seeks to minimise tr{W) The cluster seeding is 

implemented by a subdivision of observations into a user determined 

number of groups based on ranked first component scores. Thereaftey the 

rule for forming clusters is based on the local minimisation of within 

cluster variances and the maximation of between cluster variances. At 

each round in the analysis each observation, i, is examined in turn and 

is allocated to that cluster k for which 

(ig > x aos 
jek 

is a minimum. Here Xij is the jth variable for the ith observation and 

Xjk is the mean of the jth variable in the kth cluster after the inclusion 

of the ith observation. The procedure continues until no observation is 

moved to a new cluster in a round or until a user pre-set maximum number 

of iterations has been reached. Having formed k clusters, the rule for 

determining k-1 clusters involves finding two (of the k) clusters already 

formed which, when combined, produce the least increase in the pooled 

within group variance. The merging of these is followed by a repetition
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of the iterative reallocation of observations based on the cluster 

criterion. Because of expected initial instability, the seeding starts 

at a number of clusters higher than the expected optimum, and the number 

of iterations allowed is doubled at the kmax and k, 1 steps compared 
max 

with later stages in the analysis. 

Several other variants on the basic method are possible with the 

algorithm in its current form; the results of some of these are reported 

in the next chapter. As an alternative to the subdivision of principal 

component scores, the initial cluster configuration may be provided by 

the user as an input list showing the cluster membership code of each 

observation. Thus the clustering might be started using thea priori 

class codes or might be based on the results from a simpler monothetic 

hierarchical method of clustering. 

Unstandardised, standardised, or user weighted principal 

component scores may be employed in the analysis by the setting of an 

input parameter. In the last case, weights are required as an input 

list and the data is transformed using these. One important form of 

weighting, which is facilitated in a different manner, is the exclusion 

of higher numbered components scores from the procedure. 

Finally, the range of k, the number of clusters, for which 

detailed output is to be produced, may be set by the user. The detailed 

output gives information on each cluster membership, the distance of 

each observation from its cluster centre, a summary of cluster mean 

values with respect to the variables employed in the analysis, and an 

ANOVA-type table of trace (), trace (B) and trace(T) in absolute and 

percentage terms. Outside the range of k, for which such detailed 

output is requested, only the ANOVA table is given, together with inform- 

ation on the number of iterations employed at that stage in the analysis.
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Whichever set of options is selected, the results of the test by 

Beale discussed in Chapter II are produced on the termination of the 

clustering (i.e. when a single cluster of all observations has been 

formed) . 

In order to obtain information on the cluster characteristics 

in relation to operational variables, rather than their principal 

component transforms, program CLUSMEAN was written. It takes output 

produced by CLUSTPROG on cluster membership at each stage in the 

agglomeration from kya, to 1 cluster, and uses this to produce results 

identical in principal to those from STANMEAN. Thus decisions may be 

taken on the 'best' group of clusters from which to form the classific— 

ation using both a statistical criterion based on the Beale test and 

substantive agricultural evidence about cluster characteristics. 

CLUSMEAN also creates a new data file for each sample which shows 

in addition to the operational variables and the a priortclassification 

code, the cluster group membership of each observation at each stage in 

cluster analysis. From this,SPSS analyses may be set up to examine the 

mature of the merging of clusters and to produce discriminant analysis 

assignment rules for new observations. SPSS was chosen for this second 

purpose because it has considerable flexibility in allowing a step-wise 

build-up of discriminating variables and the fixing of the maximum 

percentage trace of wis, In addition, observations do not have to 

be in group (class) order and prior probabilities of group membership 

may be set. Lastly, the SPSS Version 6 available at Manchester, allows 

observations which are not used in forming the discriminant rules to be 

assigned automatically. In consequence, the best group of clusters in 

terms of internal (within sample) and external (between sample) assignment 

success may be found and discriminant rules of increasing complexity 

evaluated.
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As an alternative to classical linear discriminant analysis, 

program KENDIS was written to the author's specification by Mrs V Perks 

of the University of Aston. KENDIS is a multi-group generalisation of 

the procedure suggested by Kendall (1966) and allows for binary and 

categorical data as well as quantitative variables. In its most 

restricted form, this distribution-free method performed very poorly 

on the peculiarly heterogeneous agricultural data to hand. Although 

not completed at this time, less restrictive re-specification of the 

Kendall procedure has taken place and looks more encouraging. 

The final program written for the research was BARTTEST. This 

was employed in initial tests of the eigenvalues of the correlation 

matrix derived from operational variables. As it consistently showed 

significant components through to the penultimate one or two, it was 

deemed to be of little help in decisions about the dimensionality of 

the data.
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0 
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3.66 
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.
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.
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e
m
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0 
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0 
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.
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.
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.
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0 
0 

M
a
x
 

100 
100 

100 
100 

100 
100 

100 
100 

100 

HO2 
|
 
M
a
n
a
g
e
r
'
s
 

E
d
u
c
a
t
i
o
n
 

a 
1.28 

1
.
2
8
 

1
.
3
2
 

1
5
3
2
 

1
.
2
6
 

1.26 
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h
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O
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5
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9
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4
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n
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0 
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62.1 

S221 
5159 

years) 
(Where 

joint 
or 

s 
L251 

Tae 
1223 

12.3 
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12.3 

12.5 
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15 
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h
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CHAPTER IV 

EXPERIMENTAL CLASSIFICATION SCHEMES 

4.1 The Nature of Experiments Undertaken 

The experiments described in the following paragraphs had the clear 

purpose of finding a meaningful, but efficient and parsimonious classif- 

ication of agricultural holdings. By their nature they are testing much 

more generally the characteristics of a broad methodology which might be 

applied equally to any other classification problem. 

There are essentially eleven areas in which experimentation, 

leading to potentially different classifications, might be undertaken. 

These are: 

1. Selection of variables for principal component analysis. 

2. Use of standardised or non-standardised variables in 

principal component transformation. 

3. Number of iterations used in cluster analysis. 

4. Number of principal component variables in cluster analysis. 

5. Use of standardised or non-standardised component variables 

in cluster analysis. 

6. Number of clusters to "seed" analysis. 

7. Effect of subjective initial seeding of cluster analysis. 

8. Different classification schemes, particularly number of 

classes, in discriminant analysis. 

9. Different significance levels in decisions about the best 

discriminating variables or discriminant functions. 

10. Effect of prior probability specification in discriminant 

analysis. 

11. Use of distribution free discriminant analysis.
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When it is remembered that for some of these there 

are many different values of experimental parameters 

possible, it is clear that only a restricted subset 

of all combinations of experimental factors can be 

considered. 

In Table 4.1 are listed the experimental analyses 

undertaken. It will be seen that Analysis I is the 

standard of reference (control) against which all others 

are compared. This particular experiment was based on 

the full set of 53 operational variables defined earlier. 

The component analysis was run on standardised values of 

these and the clustering on the unstandardised scores of 

the first 10 component variables. A group of 30 clusters 

initiated the cluster analysis from a partitioning of 

ranked first component scores. After the first two steps 

(30 and 29 clusters), only two iterations were allowed in 

the reallocation of observations between clusters. Discrim- 

inant analysis was based on a group of 10 cluster classes 

with termination of the MANOVA based step-wise variable 

selection procedure at the point where the 25 most signif- 

icant discriminating variables had been selected. Although 

on usual partial-F statistic criteria a further 25 

variables were significant (« = 9.05) after this stage 

in the analysis, it was felt necessary to take a peculiarly 

severe line as the clustering basis of group membership
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is the antithesis of randomness assumed in MANOVA. The 

partial-F statistic at the point of cut-off was in fact 

more than double the value normally required for tests 

of group separation at a0.1% significance level. 

For assignment or identification purposes, 

classification functions were computed, although formal 

classification of observations to groups was based on 

discriminant function scores. The number of discriminant 

functions used for this purpose was determined by the 

first of the following criteria to be satisfied. 

(a) No further function is significantly 

contributing to the discrimination at 

a 5% level. 

(b) At least 95% of the trace of W/B is 

contained within the first g discriminant 

functions (g ¢ m- 1). 

(c) All 9 discriminant functions are included. 

In the event, criterion (a) never operated as all 

functions were significant at all reasonable levels, and 

(c) was inoperable since fewer than 9 functions accounted 

for 95% of the trace of the WB matrix. In the assign- 

ment phase prior probabilities proportionate to class size 

were employed while equal class variance-covariance 

matrices were assumed. 

The decision to use this particular set of 

classification parameters was based partly on 

a prtort reasoning, partly on early empirical invest-
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igation and was partly arbitrary. In the event, the decision appears 

not unreasonable. 

As will be seen from Table 4.1, not all experimental analyses 

were conducted over the full range of experimental factors. Particular 

stress was placed on the principal component and cluster analysis 

phases as these were deemed the most uncertain and least investigated 

by other researchers. The separate experiments are listed in Table 4.2. 

4.2 Principal Component Interpretation 

The four sets of PCA results for Sample A, which are used in the 

various experimental analyses, are summarised in Table 4.3, Figures 4A and 4B, 

and Tables 4.4 and 4.5. 

The problem of working with unstandardised variables, possessing 

enormous scale variations, is highlighted in this case. Because of the 

large variances of the two main farm size measures (SO1 and S02), these 

completely dominate the first two components derived from the variance- 

covariance matrix. The normalised eigenvector elements associated with 

total holding area and the area of used agricultural land are many times 

bigger than the weights attached to any other variable. The consequence 

is that the first two components account for 99.8 per cent of the total 

variance in the data. The use in clustering of unstandardised component 

scores which have been obtained from such an analysis will inevitably 

mean that holding size will be the main classification variable. Never- 

theless, the effect of classifying holdings almost exclusively on a size 

criterion was thought to be of potential interest and Experimental 

Analysis IX was completed. Of course, a totally different picture may 

be expected if these component variables are standardised by the square 

roots of their very different eigenvalues prior to clustering. In such 

circumstances size would have an equal weighting with other dimensions



96 = 

Table 4.2 Experiments Conducted 

  

  

  

  

  

  

  

  

  

Experiment Description Experimental Analyses 

A Evaluation of changing the dep tt, 1EL 
number of iterations in 
clustering 

B Evaluation of changing the I, Ty, V 
"seeding' number of clusters 

€ Evaluation of changing the Ly Vig Vie 
number of component variables 
in clustering 

D Effect of standardisation v. 1, VIIL,. IX, x 
unstandardisation of 
variables 

Effect of using a prtort 
E classification codes to I, x 

seed analysis 

F Effect of using variable TD, KIL, Ser, XIV 
sub-sets XV 

G Effect of varying classical I, XVI to XXVI 
discriminant analysis 
parameters 

H Comparison of classical with I, XXVIL     non-parametric discrimin- 
ation   
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represented by lower numbered components and cluster analyses may 

produce results not unlike those obtainable when the components of the 

correlation matrix are involved. 

The investigation of dimensionality was based substantially on 

the latent roots of the 53 variable correlation matrix. It is evident 

from Table 4.3 that according to Kaiser's criterion, approximately 20 

components would be seen as significant, accounting for some 70 per cent 

of the variance in the 53 standardised variables. However, inspection of 

"scree-test' plot of the logarithms of the eigenvalues against component 

numbers in Figure 4A, suggests at most 10 or so significant components 

explaining approximately 50 per cent of data variability. For the 

variable subsets, the corresponding figures would be 10 and 5 components. 

Although there is some uncertainty over this issue, the author tends to 

favour scree-test findings, based on a spirit of caution in defining 

dimensionality. If there is unique variance in later components, this 

is likely to be sample specific, thus reducing classification stability 

between different data sets. This point notwithstanding, the effect 

of using 5, 10, 15 and 20 component variables in clustering is investig- 

ated below. 

The significant factor loadings shown in Tables 4.4 and 

25; are derived from eigenvector elements and indicate the simple 

correlations between operational variables and components. Only loadings 

found to be significant using the Burt-Banks formula have been tabulated. 

In the first component, loadings of 0.14 or higher were defined as 

significant at better than a 0.1 per cent level, by the conventional 

t-test criterion (485 degrees of freedom). 

On grounds of space economy, only the loadings of the first 10 

components are shown for the main analysis, and the first 5 in other 

cases. These should suffice to illustrate the interpretability of the
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Table 4.3 Sample A Principal Component Analysts - Eigenvalues 
  

All Variables All Variables Odd Variables Even Variables 

  

  

        

mponent | Correlation Matrix Covariance Correlation Matrix | Correlation Matrix 

Latent Cum % of | Latent Cum % of | Latent Cum Z of | Latent Cum % of 
mber Root (A) Variance | Root (X) Variance | Root (\) Variance | Root () Variance 

1 6.034 11.4 755.9x10" 85.6 3.289 12<2 3.536 13.6 

2 3.269 17.6 126.0x10" 99.8 2.260 20.6 2.500 2S a2) 

3 2.442 2252) 3662.1 99.9 1.689 26.8 1.841 30.3 

4 2.207 26.3 2070.9 99.9 1.510 32.4 1.527 36.2 

5 2.022 30.1 1194.3 99.9 1.410 37.6 1.483 41.9 

6 1.902 33.7 987.8 ooo 1.316 42.5 1.376 47.2 

a 1.807 37.1 834.1 99.9 1.225 47.0 1.108 51.4 

8 13757 40.5 758.2 99.9 1.209 31.5 1.080 55.6 

9 1.649 43.6 740.2 100.0 1.070 555 1.056 59.7 

LO IEE: 46.5 652.6 100.0 1.047 59.4 0.965 63.4 

[1 1.449 49.2 564.0 100.0 1.034 63.2 0.910 66.9 

ws 1.363 51.8 451.1 100.0 0.946 66.7 0.891 Voss 

L3 1.260 54.2 414.2 100.0 0.905 70.0 0.851 73.6 

L4 1.234 560. 362.4 100.0 0.844 73.2 0.764 76.5 

L5 1.173 5857. 270.4 100.0 0.786 76.1 0.729 79.3 

L6 1.131 60.9 241.0 100.0 0.781 79.0 0.684 81.59) 

L7 1.092 62.9 228.2 100.0 0.759 81.8 0.634 84.4 

L8 1.076 65.0 204.1 100.0 05727 84.5 0.622 86.8 

L9 1.057 66.9 182.0 100.0 0.633 86.8 0.572 89.0 

20 1.013 68.9 175.3 100.0 0.607 89.1 0.515 90.9 

Lt 0.977 70.7 151-6 100.0 0.566 S12 0.481 92.8 

Ae 0.984 W203, 136.9 100.0 0.507 9350 0.461 94.6 

23 0.894 74.2 100.0 100.0 0.482 94.8 0.440 96.3 

24 0.860 75.8 84.3 100.0 0.444 96.5 0.401 97.8 

se) 0.857 77.4 64.9 100.0 0.405 98.0 0.352 99-2 

Pp 
=A 53 8833872 27 26    
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dimensions or source variables derived and for comparison between the 

different approaches. 

From the first section of Table 4.4,it is evident that Components 

1 and 2 are both size/holding technology measures but distinguished by 

differences in land use, livestock, land tenure, management and labour/ 

capital inputs. Figure 4B shows in vector diagram form the relation- 

ship of operational variables to these first two components. Although 

certain variable numbers are omitted in order to avoid over-printing 

the general size-related features of Component 1 are clearly shown. 

In addition to the variables measuring total holding land area, total 

livestock and total capital and labour inputs, it can be seen that 

tractor, harvester and other capital goods ownership and the number of 

co-operative memberships are all positive correlates of component 

(factor) number one. The inverse relationships of labour inputs per 

hectare and the proportion of holders with non-holding employment to 

this component confirms the size syndrome interpretation. That 

component number two is more related to management practices and control 

within a size context is revealed by the weighting of HO1, HO3, and WO2, 

compared with other variables. By and large, the corporately-owned 

holdings are larger than holder-managed farms and, having no specific 

holder, show a low proportion of male holders and a low percentage of 

labour provided by the holder's family. 

Component 3 represents a continuum from highly intensive 

"horticultural-type' holdings to mixed farms with an emphasis towards 

dairy herds and cattle rearing. The characteristics of component 4 

are shown by the high negative weighting of S03, LO7, LO8, AOS, AO7 and 

HO6, and the positive weighting of S04, LO1, LO5, L13, MO2, MO4, MO7 

and G03. The first group suggestssmall pig farms relying on subsistence 

plots and a holder with other non-holding employment, while the second
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tari-|Compo- Compo- Compo= Compo- Compa~ Compo- Compo- Compo~ Compo- Conpa- |Compo- Compo~ Compo- Compo= Compo= Conipo- Compo- Compo= Compo~ Compo~ 
ble [nent 1 nent 2 nent 3 nent 4 nent 5 nent 6 nent 7 nent 8 nent 9 nent 10 nent 1 nent 2 nent 3 nent 4 nent 5 nent 1 nent 2 nent 3 nent 4 nent 5 

so. | 0.68 0.41 - - - - - - ~ | 0,56 0.83 0.00 0.00 0,00 0.00 0.34 = - - 
$02 | 0.59 0.45 - - - ~ =) 16> = = | 0,53 -0.56 -0.00 -0.00 -0.00 0,96 -0,26  - - - 
S03 | 0.54 = 0.26 -0.19 ~ 0.19 -0.19 | 0,00 0,00 -0.05 0,00 -0.02 | 0.42 0.21 = - - 
804 | 0.58 - 015 = - - - 0.00 0,00 -0.00 -0.00 0.00 0.58 = - - - 
sos }0.83 - - - - - 0.16 = - ee 0.00 -0.01 -0.00 -0.00 | 0.53 0.16 -0.16 -0.30  - 
Wor {0.20 - 0.19 0.220 = = 2 ey Okt {oe 9.00 -0.00 -0,00 -0.00 | - = © = = 
wo2 | 0.19 -0.22 -0.33 = - - - = 0.40 = —|-0.00 0.00 ~0.04 -0.00 0.06 | - - 0.21 = 0.16 
w3}o18 - = - sigs - = 0,16 0.24 - | 0.00 -0.00 -0.00 -0.00 0.00 |0.18 - - - - 
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we} - 0.14 = - - - - == 0.28 Ve 0.00 -0.00 0.01 -0.00 0,00 | - - 6.16 = = 

107 Lo.ae - = 026 Sy POE + = - -  |+0.00 -0.00 0.01 -0.01 0.00 | - - - - - 
wos | - = 0.20 0.32 = 0.21 0.27 0.33 0.21 - (40.00 0,00 -0.02 -0.01 -0.05 | - - - - - 
109 +0.28 - - - - 0,28 «= «0.21 «= = 0.21 |-0.00 -0.00 0.05 0.00 0.02 | - - 0.20 = - 
110 0.41 0.30 - = 0:20) = = = - -  |-0.00 -0.00 0.14 0.05 0.19 | - =) (0-85 <= 1 0.2% 
Ll 0.20 0.16 - - a O88 == - - ~  |-0.00 -0.00 0.02 -0.00 0.01 | - =e jones = - 
L12 -0.15 0,26 ~ - - 0.30 = - 0.32 = —|+0,00 0.00 0,06 0.02 0.00 | - 0.17 0.25 = - 
L13 0.23 0.16 = 0.36 0,230.15 0.27 = «0.26 -0.21 (0.00 0.00 0.00 -0.00 9.00 | = - - - - 
4 jo.18 -0.21 - = = 0.17 -0.28 - = 0.26 |-0.00 0.00 -0.00 -0.00 -0.00 | - = 18 = - 
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aos | = - - =) 0.13 = - 0.17. = 0.32 | 0.00 -0.00 0.03 0.01 0.03 | - mf Ook - 
405) - = 0.22 -0.17 = 0.25 0.30 -0.37 = 0.19 |-0.00 0,00 0.02 9.04 0.08 | - - - - - 
ees) ora - = = = 0.15 -0.20 = |-0.00 -0.00 0.03 -0.02 0.02 } = - - - - 

407 ! - - = 0,59 0.20 0.19 0.35 - = 0.31 |+0.00 0.00 -0.00 -010 0.00 | - = - = = 
WOL 0.23 -0.15 -0.35  - - - - = 0.20 = —|-0.00 -0.00 -0.00 -0.01 0.01 -0.15  - - - - 
w2 | - 0.16 0.22 - - - - - - - [0.00 0,00 “0.15 -0.01 -0.23 1-030 - 0.31 - -0.27 
wos 0.23 - - - - - 0.16 0.24 0.17 - 0.00 0.00 -0.03 -0.05 -0.04 | 0.16 - - - - 
Wo 0.300 = - 70.22 0.17 = - = 0.16 = | 0.00 0.00 -0.07 0.10 -0.31 | 0.15 - 0.17 0.18 -0.61 
ws | - - = 0.15 0.60 0.25 - 0.33 - = | 0,00 -0.00 -0.12 0.50 0.59 | - - 0.21 0.68 0.60 
wos 0.18 - - = 0.37 0.24 -0.30 0.55 -0.27  - |-0.00 -0.00 0.15 -0.80 0.26 | - = 0,24 -0.92 0.21 
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“065 = - - 0,28 = - - - |-0.00 0.00 -0.00 -0.00 -0.00 -0.16 = 0.22 - - 
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Table 4,6 Etgenvectora of Variable Subavte - Sample A 

  

    
  

  

  
      

    

Odd-Numbered Variables Correlation Matrix bored Variables Correlation Matrix 
Significant Factor Loadings Signficant Factor Loadings | 

Vari= } Compo- Compo= Compo- Gonpo- Compo Compo- Compo- Compo- Compo- Conpo- | able | nent 1 nent 2 nent 3 nent 4 nent 5 nent 1 nent 2 nent 3 nent 4 nent 5 

so. | 0.66 0,21 0.45 = 0.16 - - - - . 
soz | = - - - - 0.56 0.66 = 0.16 - 
$03 | 0.55 0.18 0,30 = - - = < = S 
804 - - - - - 0.58 0.36 0.19 017 = 
sos | 0.76 - 0.18 0.21 - - - - - 
wo. | - - - - - 0.2200 = 0.200 = 0.23 
Wo2 | 0.26 0,39 0.25 0.96 ~ - - - - - 
103 | - - - - - 0.18 - - 0.18 - 
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Lu | - - - - - 0.220 - - - - 
uz | -0.20 = 0.48 = - - - - - - ' 
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ee Bs a = s i = - s =r 
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woe | - = 2 = - | 70.26 - - 0.49 0.29 
wor |-0.23 - -0.22 -0.27 0.20 = - - = 
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ws = - - - - | 0.61 - - - - 
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tends towards share cropping production of arable and successive and 

intermediate crops with cultivators and draft animals, rather than 

tractors or harvesters and a limited amount of non-intesive cattle 

rearing. Component 5 appears to separate older holder owners concerned 

with dairy herd operations on a fairly traditional basis, from sheep and 

goat rearing sharecropping operations run by younger holders many of 

whom also have outside work. Components 6 to 10 emphasise variously 

subsistence holdings with higher proportions of unused agricultural land 

and other land combined with the cultivation of vines, several combin- 

ations of livestock rearing, and age differences in the holder and the 

regular farm labour used on the land. 

Comparison of factor loadings between the analysis on all variables 

with the two analyses using alternate variable sub-sets, reveals remark- 

able similarity, not only in the pattern of loadings but also their 

magnitude. This in itself suggests stability in the underlying dimensions 

of farm-to-farm resemblances/differences present in the data which are 

reflected in a variety of measurable characteristics. Although not as 

noticeable in detail, the set of five factor loadings obtained from the 

component analysis of unstandardised operational variables also highlight 

the main size, tenure, land use, and age distribution dimensions, which 

confirms the earlier observation that upon standardisation the analysis 

of components of the covariance matrix may produce not radically different 

clustering results. 

4.3 Experimental Analysis I - Clustering Results 

The clustering results for Analysis I are summarised in Tables 4.6 

to 4.9, while an example of the typical output from CLUSTPROG is given in 

Appendix D. From Table 4.6 it may be observed that with the seeding number 

of 30 clusters, the within class sum of squares represents 30.6 per cent of
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the total variance contained in the first 10 components, so that the 

classification into 30 groups explains 69.4% of these components' 

variability. At 20 and 10 clusters, the corresponding figures are 65.0 

per cent and 51.9 per cent respectively, showing that the explanatory 

power falls much more slowly than the number of classes. 

When it is remembered that the first 10 components of the correl- 

ation matrix themselves account only for 50 per cent of the variances of 

the standardised operational variables, the meaning of the figures in the 

third colum of Table 4.6 become more apparent. They show the explanatory 

power of the cluster configurations determined from the 10 component 

variables but with respect to the full set of 53 operational variables. 

Although only between approximately a third and a quarter of the total 

sample variance is explained by the classification of farms into 20 to 

10 groups, these figures should be compared with the a prior? scheme 

described in Chapter III. For this sample, the explanatory power of the 

17 class, a prtiort method was only a little over 20%. With the same 

number of classes the cluster classification gives an explanatory power 

of nearly 34 per cent which represents a two-thirds improvement over the 

a prior’ approach. It seems that the data based method performs signif- 

icantly better than the much debated system suggested by the "Group of 

Experts Farm Typology". That the two are quite fundamentally different 

in allocating holdings to classes, is illustrated in Table 4.7, which 

cross-tabulates 20 cluster classes against the 17 a prtort classes. Only 

in the case of Horticulture (Cluster Class 7 and A Priori Class IV) do 

the classifications approximately correspond. 

The Beale F-tests reported in Table 4.6 would indicate that from a 

statistical viewpoint 16 clusters of holdings are better than 15, 11 are 

better than 10, and 9 are better than 8. Remembering, however that the 

test is not rigorously based, it is preferable to rely more on the trends
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Table 4.6 Summary of Cluster Analysis Results - Analysts I 

  

  

  
    

Explanatory 
No. of Within Group Power of 

Clusters Sum of Beales F Classification 
(Classes) Squares Test (2) 

30 3633 = 

29 3635 1.79 

28 3695 Lok 

27 3748 1.39 

26 3799 1.57 

25 3859 ¥.92 

24 3936 1.44 

23 3997 0.74 

22) 4030 2.03 

pal 4124 1.36 

20 4191 1.40 35.5) 

19) 4264 1.62 35.1 

18 4354 1.95 34.3 

17 4470 1,95 33.6 

16 4594 2.44% 32.6 

15 4764 2.29 31.5 

14 4939 1.80 31.1 

13 5091 1.92 30.3 

#2 5270 2.04 29.4 

11 5482 2.40% 219 

10 5763 225 26.5 

9 6067 2.33% 

8 6434 2.25 

if 6856 1.77 

6 | 7261 1.62 

Total Sum of | *Significant at 
\Squares | 11980 1% level | 
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in the F-values rather than specific test results. Approached in this 

way one would look for useful classifications at around 15 and/or around 

10 groups of holdings. This is confirmed from an examination of Table 

48 which shows the nature of the class fusions and the redistribution 

of observations as merging from 20 to 10 classes occurs. It is immed- 

iately clear that certain clusters are quite distinctive and stable in 

terms of their observation composition; they remain largely unaltered 

at successive steps in the agglomeration. This is particularly true 

for the four last classes together with the classes originally 

lettered F and G. In other cases, the long runs of relatively stable 

classes begin to break down after a group of 15 clusters, and re-emerge 

at 12 or 11 clusters. 

Ultimately, the decision about the best classification rests upon 

the meaningfulness agriculturally of the groups defined by the cluster- 

ing. To illustrate the ways in which the fifteen cluster classes of 

farms may be interpreted, the following pen-portratts are presented, 

being based on the group centroids set out in Table 4.9. It should be 

stressed at the outset that there is noticeable heterogeneity in the 

classes depicted and that the levels of variables quoted are averages, 

with all their inherent drawbacks. Nevertheless, Table 4.10 demon- 

Strates that, with only one or two exceptions the classes do exhibit 

significant differences between mean values for the operational variables. 

Consequentially, the brief class namenclatures provided only pick out the 

more important, distinctive and interpretable characteristics of the 

groups of holdings discussed. 

Class 1 Larger, Dairying /Cattle/Cereal Farms - Intensive 
(48 holdings) 

In this class are found larger holdings in all respects (44 hectares, 

  

37 standard head of livestock, 3 annual work units, 4.8 machine accesses). 

The holdings are mixed with a slight emphasis from a land use viewpoint 

towards cereal production in particular (41%) and arable crops in general
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Table 4.8 The Nature of Cluster Fustons* 

  

  

  

  

  

  

  

  

    
  

    
  

      

      

      

      

    
  

      
  

  

No. of cigarece A B ¢c D E R s 

20 24 |39 15 | 24 | 33 30 | 29 

(SE SES 
19 24 142 15 | 24 | 53 29 | 6 

| Ps | 
18 ; boy 43 16 | 24 | 52 |29 10} 15|26 }10 |55 |15 {lo #5 36 |42 |29 6 

E11 
17 54 |16 24| 52129 |10 15] 26] 10 |63 |15 |12 |47 B7 41 129 7 

[Mien ewes 

16 51 |17 24| 60 | 29 }10 30] 10] 65 }15 |12 |48 [87 43 29 7 

[eee 
15 48 |61 24 | 28 | 10 |33 10] 72/16 |13 {48 |41 \47 po Zz 

[ieee | [| 
14 57 |57 25 | 28110 |36 10| 72 |13 |53 |43 147 \29 7 = 

his Seni ewie a 
13 58 |60 25 | 31 }10 |37 |10 71 | 23 174 {52 |29 7 

= toed ue 
12 76 1105 124 134 |10 |34 |10 28 | 80 [48 |29 7 

fee Te) 
il 91 98| 27] 36]10 |34 {29 77 |S p27 q 

| 
10 fe 108] 27| 37 | 12 |34 |76 52 | 27 i                       

* Only the strongest links between clusters are 

shown in this simplified diagram. 
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(57% in total) rather than permanent pasture (41%). Dairy herd operations 

(43% of livestock) and other cattle rearing (39%), are dominant among the 

livestock pattern. Labour and capital inputs per hectare are low 

compared with the total sample but this is not unusual with larger 

holdings which reap expected economies of scale through more intensive 

use of capital equipment. In fact, all holdings in the group. own at 

least one tractor, 83 per cent own their own harvesters, and 94 per cent 

have milking machines, making this the most capital intensive of all the 

classes. All the farms in the group are holder-managed by mainly male 

holders (94%) of almost sample average age (53 years). The holder and 

his family provide 90 per cent of the regular farm labour and only 4 per 

cent of holders have employment other than on the holding. The median 

educational level of the holder-manager is primary, which possibly explains 

why only 21 per cent keep farm accounts. Nevertheless the value of co-op- 

erative membership is appreciated by the group which has the highest value 

of this variable (3 co-operative memberships). Of the agricultural land, 

72% is owned and 27% rented. The regional distribution of these holdings 

is limited, 54% being in Luxembourg and a further 21% in Germany. 

Class 2 Small Arable/Mixed Livestock Farms 
(61 holdings) 

Smaller holdings (4 hectares) appear in this group. 58 per cent of 

the land use is for a reasonable variety of arable crops and 36 per cent 

is devoted to permanent pasture. With 16 per cent of the land producing 

rootcrops, these farms are well above average for the sample as a whole. 

Although only a small area of permanent crops exists (2.3%), some 30 per 

cent of holdings grow other crops in association with their plantations 

or orchards. Livestock is inconspicuously spread between the various 

types although dairy and other cattle represent nearly 50 per cent of the 

total. 98% of the farm labour derives from the holder or his family and
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73 per cent are in the 45-65 age group, which reflects the age of 

holders at 57 years. Again the holdings are exclusively holder- 

managed by male holders, 26 per cent of whom have other gainful work. 

There is an almost even split between owned and rented agricultural 

land and noneis held as a sharecropper. At first sight, capital 

intensitivity appears quite low with only 21 per cent owning a tractor, 

13 per cent with cultivators and none with owned harvesters or milking 

machines. However, 89 per cent make use of shared or rented equipment, 

and for their size machine accesses per 10 hectaresare high at 7.4. 

67 per cent of the holdings in the class are in the Benelux countries. 

Class 3 Large, Corporately Owned, Unintensive Farms 
(24 holdings) 
  

The conspicuous features of these large holdings (54 hectares) are 

that they are mainly corporately owned (83%), they have a higher propor- 

tion of other land (18%) and appear unintensively worked with only 17.5 

standard head of livestock and an average of 2.4 machine accesses per 

holding. With the biggest single land use being pasture (40%), the 

absence of intensive husbandry appears evident. Of course, the quality 

of the pasture determines the density of livestock and from the relative 

importance of sheep and goats (11.6% of total standard livestock), it 

might be inferred that rougher grazing figures significantly in their 

pasture area. The two other largest land uses on these holdings are 

for permanent crops (27%) and cereal production (17%). Although large, 

only 70% of these holdings own a tractor, 17% a cultivator and 8% any 

type of harvester. While 54 per cent use shared or agency machinery, 

12.5 per cent still employ draft animals in working the land. All in 

all, a picture of rather unsophisticated farming emerges. The holdings 

which are almost exclusively owned by the corporate holders are mainly 

found in Italy (467).
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Class 4 Medium Cereal/Arable Farms - Sharecropping 
(28 holdings) 
  

All of these medium sized holdings (14 hectares) are in Italy. 

Livestock rearing is insignificant with only 13 per cent of agricult- 

ural land being permanent pasture. Like Class 3 holdings, they have 

a relatively high proportion of marginal land (4%) and other land (192). 

Cereal production is the single major activity (40% of land) with other 

arable production taking up a further 36 per cent and vineyards and 

other permanent crops 8.5% together. A notable feature of the class is 

that 82% of holdings grow successive and intermediate crops, and 43% 

permanent and associate crops. Dairy cows and other cattle rearing 

represent 76% of their limited livestock. Once again, capital intensiy-— 

ity is low on all counts, with the exception of cultivator ownership at 

29 per cent of holdings. The exclusively male, agriculturally uneducated, 

holder-managers own 54% of their land and share-crop a further 39%. Only 

7% keep accounts, 18% have other employment, and very little commercial 

activity exists in terms of contracted crops or co-operative membership. 

Class 5 Very Small Horticultural Holdings 
(10 holdings) 
  

Horticultural activities completely separate this class of market- 

gardening operations (1.2 hectares) from other holdings. 78 per cent of 

land is used for horticulture while a further 12 per cent is under perm- 

anent crops. With the exception of a small amount of "other arable 

crops", none of the traditional farm crops (eg cereal, roots) are grown. 

The total production system with high labour inputs in total (2.5 A.W.U.'S 

and per 10 hectares (30 A.W.U.'s), high capital inputs (12.7 machine 

accesses per 10 hectares), 24 per cent of used agricultural land under 

glass and 80 per cent of holdings owning cultivators, is consistent with 

this type of agricultural activity. As would be expected, all the
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holdings in this horticulture class are holder-managed, by above 

averagely-educated managers, 60 per cent of whom keep accounts. The 

holdings are evenly distributed among the six EEC countries in 1966. 

Class 6 Small Mixed Arable/Cattle/Permanent Crops - Elderly Holders 
(33 holdings) 
  

The outstanding characteristics of this class are the high propor- 

tion of vineyards (26% of land) and the fact that almost all the labour 

is provided by older (69 years) owner-holder-managers. In practice, 

these are small, mixed farms (3.3 hectares) with on average 39 per cent 

permanent pasture, 40 per cent arable land and 12 per cent of other perm- 

anent crops in addition to the vineyard area. Within this summary picture 

there are many variations in land use. However, there does appear to be 

generally a low level of capital inputs with only 12 per cent owning 

tractors, 27 per cent cultivators, 3 per cent harvesters and milking 

machines, and 27 per cent relying on draft animals. Completing the 

impression of tired and old-fashioned land husbandry is the fact that 

only 18 per cent keep accounts, there is no contracted production, and 

the agricultural education of the holders is typically low or non-existent. 

Holdings of this type are found in all countries and are representative 

of the low productivity units with older holders reported in Britain by 

the Agricultural EDC (1973). 

Class 7 Small Permanent Crop Farms - Unintensive Sharecropping 
(10 holdings) 

70 per cent of the agricultural land of these farms is held as a 

sharecropper and only 20 per cent is owned. All show a startling 

absence of any owned capital equipment. 90 per cent use draft animals 

and indeed horses represent 40 per cent of the total standard livestock. 

The predominant land use is the growing of vines and permanent crops 

(together 52%). Cereal production represents a further 28% of land use,



rani 

while 9 per cent of total agricultural land is unused and 16 per cent 

of the total holding area is woodland and other land. None of the 

managers has any relevant education, only 10 per cent keep accounts, 

and there is no co-operative membership or contracting of crops at all. 

30 per cent of holders have work in addition to the holding. Italy is 

again the main location of such holdings. 

Class 8 Medium Dairy/Cattle/Cereal Farms 
(72 holdings) 
  

This large class of typical medium sized mixed arable/dairy 

holdings has 20 hectares of land on average. Nearly half the land is 

under grass, 30 per cent produces various cereals, and a further 20 per 

cent is used for other arable crops. Of the livestock, 47 per cent are 

dairy cows, 35 per cent other cattle, and 13 per cent pigs. 60 per cent 

of the labour is in the 45-65 age group, as are the majority of holders. 

Capital equipment ownership, sharing and renting is moderately high, and 

land tenure a mixture of ownership and renting. In general, a group of 

"average" holdings found in most countries of the EEC. 

Class 9 Medium Dairy/Cattle Farms 

eeennonsamer CICaTOlccucc)\apeeine 

Of a similar size to Class 8, these holdings have 19 hectares of 

land, 99.1 per cent of which is under permanent pasture. Consistent with 

this land use situation is the fact that 71 per cent of livestock is 

dairy cows and a further 18 per cent other cattle. Because of the 

cattle rearing nature of these farms, there is little ownership of 

tractors, cultivators and harvesters. 56 per cent of holdings do own 

milking machines and 63 per cent make use of shared or rented machinery. 

Land is mainly rented (83%) by the holder-managers of these farm units, 

who have a higher-than-average educational level. Accounts are kept in 

75 per cent of cases, and only 6 per cent of holders have off-farm 

employment. 11 of these 16 holdings are in Holland.
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Class 10 Large Arable Farms 
(13 holdings) 

With over 60 hectares of land this class of holdings is made up of 

the biggest farms and the most committed to arable crop production. 

(Cereal 44%, Root Crops 34%, Other Arable 6.4%, and Industrial Plants 

4.2%). Of the 3.9 annual work units' labour input, only 40 per cent 

is family labour on exclusively holder-managed farms. As might be 

expected, capital equipment levels are high with 927% of farms owning 

tractors, 62% harvesters, and 100% making use of shared and rented 

appliances. The low emphasis on dairy cattle (13%) is refletelin a low 

ownership of milking machines (7.7% of holdings). Most managers have at 

least secondary level education and are younger than the sample average 

at 48 years. 85 per cent keep accounts for their mainly rented farms 

(67% rented), and make considerable use of co-operatives (3 on average) 

and contracting arrangements for produce (62%). Again, a high proportion 

(69%) are in Holland. 

Class 11 Medium Dairy/Cereal Farms - Young Holders 
(48 holdings) 
  

The youth of the holders (37 years) characterises these mixed 

cattle/cereal producing farms of medium size (21 hectares). Cereal prod- 

uction (34%) and permanent pasture (43%) are the main land uses. Of the 

24 head of standard livestock, 80 per cent are dairy cows and other 

cattle, and 17 per cent pigs. Reflecting the holders' age, the regular 

labour is mainly under 45 years of age. More of the land is rented (70%) 

than owned (29%). Educational levels of holders are not especially high 

nor are the number of holdings keeping accounts (23%). Tractor ownership 

is high at 83 per cent and 50 per cent own milking machines, although in 

other respects there is obvious heavy reliance on sharing and renting 

capital equipment (94% doing this). With the exception of Italy, the 

geographical distribution of these holdings is even and widespread.
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Class 12 Small/Medium Mixed - Young Holders 
(41 holdings) 
  

In many respects this class is similar to Class 11 in being 

mixed arable/pasture with young holders. The major differences are 

the holding size (6 hectares) and the consequential lower level of 

machine ownership and access, a much higher proportion of outside 

work by the holders (68%) and a lower level of holdings with 

accounts (7%). The land holding is more evenly distributed 

between ownership and tenancy than in Class 11, although the 

holdings have a similar geographical spread. 

Class 13 Small/Medium Livestock/Permanent Crops/Arable 
(47 holdings) 

Of not dissimilar average size to Class 11 and 12, the farms 

in this class have a lower emphasis on pasture (32.6%) and much 

more concentration on vineyards and other permanent crops (9.4% and 

28% of land use respectively). Arable crops amount to only 23 per 

cent of used agricultural land. As is noticeable in certain other 

classes with a high Italian representation (59% in this case), cattle 

rearing is relatively less important than sheep and goats (at 14% the 

highest of all groups) and in this case poultry (also 14%). The land 

is mainly owned (93%) and the male holder-managers are older than in 

the previous two classes at 55 years. Again, a high proportioof 

holders work in addition to running the holding (62%), which is 

perhaps associated with the 6 per cent keeping holding accounts. 

Both membership of co-operatives and the contracting of crops is 

low, as is somewhat unexpectedly the growing of permanent and 

associated crops.
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Class 14 Small/Medium Cattle/Arable/Farms - Female Holders 
  

27 of the 29 holdings in this group are held by women with no 

agricultural education at all. Only 3 per cent keep accounts (the 

lowest proportion in any class) which together with an average age 

of 58 suggests that a high proportion may be widows who have taken 

over the running of these 7 hectare farms on the death of their 

husbands. Representation of holdings in the class across the Euro- 

pean countries is consistent with this interpretation as is the 

predominance of permanent pasture (49%) over other land uses. Although 

cattle rearing (48% of livestock) is important, pigs and poultry 

(together 16%) are also significant here. Land is 83 per cent owned by 

holders in this class. 

Class 15 Small/Medium Pig/Subsistence Farms 
(7 holdings) 

Averaging only 7.7 hectares these holdings are noteworthy in 

having 93 standard livestock (22.4 per hectare), 91.6 per cent of 

which are pigs. This suggests that the 47 per cent of permanent 

pasture is not intensively used for cattle rearing and that other than 

subsistence plots (18.1% of land) and vineyards (14.2%) cultivation is 

a fairly peripheral activity. This is reinforced when one observes 

that 71 per cent of the holder managers have employment outside the 

holdings. Nevertheless, 57 per cent (ie four holdings) keep accounts 

and two of the seven have contracted their output. In this group, 

characterised by the special importance of pigs, there is undoubtedly 

a mixture of subsistence peasant holdings and intensive pig units 

producing bacon and pork commercially (eg the 4 in Holland). 

That the clustering has achieved a meaningful and useful partition- 

ing of holdings is evident. Quite distinctively different production 

units have emerged in terms of a range of operational variables. Size 

land use, animal husbandry, land tenure and management types and
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Table 4.10 Univartate F-test of Differences in 
15 Class Means - Sample A 

WILKS LAMBDA (U*STATISTIC) AND UNIVARIATE FeRATIO 

VARTABLE WILKS LAMBDA F 

  

  

so. 26134 21,2490 
$02 26373 19,1859 
$93 25879 23,6334 
$04 46350 19,3797 
$05 14054 49,4390 
Lor HAE 9,8876 
Lo2 07555 10,9092 
Lo3 19095 3,3561 
Loa 23017 78,0257 
Los 98118 7,8144 
L06 29542 1.6199 
Lo7 28749 4,8219 
Los 27854 9,2143 
Log 97972 8.5765 
L10 28042 8, 2085 
Lil 29063 3,4855 
L12 +8682 5,1198 
L13 25262 20,1277 
L14 28883 4,2380 
Aol +8065 68,0911 
aoe * 47044 14,1451 

~ 403 27588 10,7172 
4o4 28960 3,9123 
A05 18188 7.4024 
A06 19346 2.9575 
407 23830 54,3016 
WO 26918 18,0095 
Wo2 =4410 42,7285 
403 29080 3.3897 
wO4 28000 5.4877 
wos + 46835 15,6129 
406 23948 22,9036 
wo7 25966 22,7994 
MOL 28345 29,3797 
mo2 98025 5,3731 
Mo3 24894 35,1748 
Mo4 17761 9,7283 
Mos 24902 35,0568 
M06 25981 22,6522 
MO7 29330 19,5461 
M08 27791 9,5582 
Hot 22978 79,4898 
HO2 27579 10,7707 
HO3 12208 118,9643 
HO4 w3i53 73,2295 
HO5 15486 27,7370 
HO6 +7268 12,6741 
GOL 26898 15,1622 
G02 26444 18,0264 
G03 +5714 25,2883 
604 28111 7.8527 
Go5 +7159 13,3763 
G06 28556 5,6869 

wee eww een ewe went ewe 

WITH 14 AND 472 DEGREES OF FREEDOM 

FO.O1 = 2.64
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practices are all contributing to the classification. That these 

variables in some cases appear to be correlates of the country of 

origin, climatic variations and consequential soil types, is not 

surprising even though these were never included as factors in the 

clustering. The preponderance of sharecropping in Italy with its 

associated production system is clearly due to historical, economic 

and legal forces peculiar to that country. Similar observations apply 

to Luxembourg and Germany in relation to Class 1, with its much more 

capital intensive farms. 

The evidence overall supports the view that a 15-fold categoris- 

ation of European holdings is both statistically and agriculturally 

valid. This is not to say that schemes with more or less classes 

would be any less valid for describing the pattern of agriculture for 

specific pumeoses S However, the raison d'etre of this research is to 

demonstrate the feasibility and superiority of classification construc— 

tion by an analytic procedure rather from a totally subjective approach. 

These early results provide at least a partial vindication of this 

fundemantal hypothesis. 

4.4 Experiments A to F 

Before drawing further conclusions about the classification 

described above, it is necessary to know how sensitive it is to 

variations in the clustering parameters and variable treatment employed. 

To this end Experiments A to F were conducted, the detailed results of 

which are reported in Appendix F. In each case the within class sum of 

squares, Beale test results and explanatory power, are shown and 

compared with the corresponding results from the control experiment. 

Additionally, the distribution of holdings between each experimental 

classification and the control group is shown by two sample cross- 

tabulations, the first for 15 classes and the second for 10. Inevitably, 
  

1 Appendix E gives the means of variables for 20 and 10 groups.
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the class numbering is arbitrary in each cluster analysis, being a 

function of the manner in which the algorithm has redistributed 

observations and fused classes. Therefore, to show more forcefully 

the similarities between a number of the experimental analyses, these 

arbitrary class numbers are sometimes rearranged to maximise the 

magnitude of the elements on the principal diagonal of the contingency 

tables. 

Experiment A shows that increasing the number of iterations at 

each round in the clustering makes virtually no difference to the within 

group sum of squares, and even less to the explanatory power of the 

classification. With 10 classes of holdings only one observation is in 

a different class between the 2 iteration and the 4 and 6 iteration 

analyses. Admittedly the picture is somewhat less conclusive when one 

looks at the 15 class contingency table. Nevertheless, the volatility 

of a maximum of 20% of holdings in no significant way improves the 

classification, and indicates that in such heterogeneous data as this 

some holdings are likely to be very marginal to several classes and may 

be allocated validly to any one of these without great injustice or 

error arising. It may, of course, be that the increase in iterations has 

occasioned movement of observations from class to class because the 

criterion for justifying movement in the clustering program has been 

set too finely. Whichever explanation is correct, the criticism of this 

type of optimisation-partition technique as being too expensive to employ 

is at least partially answered by the already rapid and potentially more 

rapid convergence of the algorithm to a near optimal solution after two 

iterations. 

Almost identical conclusions are reached from Experiments B and E. 

Whether one starts with 30, 25 or 20 initial seeding classes, based on 

subdivision of principal component scores, very similar results are
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obtained in all criteria once a fusion to 15 or fewer clusters has 

taken place. It is remarkable that this observation is equally valid 

when the a prtort class codes are used to seed the procedure. As was 

seen from Table 4.7, there is very little resemblance between the 

a prtort classification and the cluster classification. Nevertheless, 

the algorithm quickly convergesto the same solution as before, which 

points both to its efficiency and the class structure stability in the 

data. 

Experiments C, D and F are all concerned with modifying the 

variable pattern used in clustering and it is here that the most 

noticeable differences in the clustering results arise. The least 

pronounced changes are associated with the movement from 10 to 15 and 

20 component variables in clustering. When it is remembered that the 

computation rises exponentially with the increase in the number of 

variables entering the cluster analysis, the benefits of such a doubling 

of the number of components seems dubious. With a group of 15 clusters, 

the explanatory power of the classification has risen from 31.5% to only 

33.3%. Inevitably, this small improvement is de in part to subdivision 

into separate classes of observations which are more extreme with respect 

to the higher numbered components. However, the earlier arguments 

concerning the uniqueness and specificity of the data variance measured 

by such components would suggest that such small classes lack generality 

and are not of use in a multi-purpose classification scheme. Their 

presence undoubtedly explains the apparent significance in the Beale- 

tests of higher numbers of clusters when 15 or 20 components are used. 

From Experiment D one finds that standardisation of component 

scores to unit variance prior to clustering has not radically changed the 

classification efficiency. The explanatory power of both Analysis I and 

VIII are identical with 15 to 18 classes, and Analysis VIII results are
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only slightly lower in each other case. There are more obvious 

differences in class composition but this is to be expected when one 

recalls that the weighting of the first component to the tenth has 

changed from a ratio of nearly 4 : 1 to 1 : 1 with standardisation of 

the component variables. Relatively more weight is given to the lower 

numbered components on the grounds of the factor analyst that these 

represent equally important dimensions. One has an alternative classif— 

ication in this case, rather than a less efficient one, so that pen- 

portraits could be drawn for these and evaluated.” 

The effect of using unstandardised variables in principal 

component analysis to provide data for clustering is much more dramatic. 

The total and agricultural land area-dominated unstandardised component 

scores produce a classification of considerable inferiority to both the 

principal-activity a prtort scheme and the cluster classification. Even 

with 20 classes, only 6.8% of the data variance is accounted for by the 

farm holding groups. As anticipated, the situation is greatly improved 

when component standardisation is initiated, but nevertheless the explan- 

atory power of the model is substantially lower (only 25% with 15 

classes) than in Analyses I and VIII. 

Experiment F, which evaluates the consequences of starting with 

two arbitrary variable sub-sets, is quite encouraging. Whether one 

starts with the 27 odd-numbered variables or the 26 even-numbered 

variables, the explanatory powers of the classification with respect to 

all 53 operational variables is only moderately reduced. With 15 classes 

and 10 component variables, the 27 variable analysis explains 27.3% of 

total sample variance and the 26 variable analysis 29.0%. The corres- 

ponding figures for 5 components are 23.2% and 27.4%. This leads to the 

inference that underlying dimensionality in the fammdata may be revealed 

by various combinations of variables and that a less crude and more 

1 Appendix G presents the means of variables for 20, 15 and 10 classes 

based on clustering of standardised component score data.
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thoughtful reduction and redefinition of variables might be undertaken. 

Savings in computer time and cost requirements would certainly accrue 

from this. 

4.5 Experimental Analysis I - Discrimination and Assignment Results 

The 10-fold clustering of agricultural holdings was taken as the 

discriminant analysis standard of reference for Experimental Analysis I 

in order to illustrate the use of this particular classification 

structure which the Beale Tests had indicated to be statistically valid. 

In addition, in the several experimental analyses to be undertaken within 

Experiment G, computing costs would be minimised by testing for the 

effect of changes in numbers of discriminating variables, discriminating 

functions, etc. on a 10 rather than 15 or 20 class problem. Inferences 

drawn from the 10 class experiments (Analyses I, XVI to XXIV) could 

then be applied to the finer class breakdowns of holdings for evaluation 

(Analyses XXV and XXVI). 

Table 4.11 provides the evidence from the stepwise MANOVA concerning 

the relative value of discriminating variables. It should be reiterated 

that the F statistics tabulated there are multivariate-partial F ratios 

and show the extent of group or class differences with respect to the 

new variable, after the effect of the existing discriminating variables 

has been taken into account. Thus the only entry in Table 4.11 which is 

identical to the univariate F-test results reported in Appendix E for 

10 groups, is the first where for HOl the F value is 223.7. Comparison 

of these two tables further confirms the danger of relying on univariate 

evidence in the selection of discriminating variables. For example, both 

HO3 and HO4 have very high univariate F values, yet HO3 is one of the 

three variables completely discarded by the MANOVA procedure as possessing
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Table 4.11 Stepwise MANOVA Summary 

- Sample A - 10 Classes 

  

  

SUMMARY TABLE 

Step Variable F to Enter 
Number Entered Removed or Remove 

1 HOL 22370748 
ie L04 144.91954 
3 HO4 124.70991 
4 AO7 84.70395 
5 so5 4950360 
6 M06 36.15/27 
7 HOS 29.94654 
8 113 20.12186 
9 wo6 19.63952 

10 MO7 18.00195 
mus Go2 13.68184 
12 $04 11.41612 

33) MO3 11.02311 
14 G01 10.05497 
15 wWO7 10.06679 
16 Loo 10.13267 
7 L1O 10.36490 
18 A04 7.09436 
19 MOS 6.68328 
20 HO6 6.34003 
21 S02 5.95541 
22 LO7 5.94250 
23 A03 4.82440 
24 MO8 4.90360 
25 AO2 4.70840 
26 wo3 4.01706 
27 wo2 3.80822 
28 G05 3.75773 
29 MO1 3.00986 
30 L12 2.80723 

ehh S03 2.90924 
32 MO2 2.65389 
33 LO8 2.30654 
34 AOL 1.95503 
35 M04 1.78946 
36 A06 1.54982 
37 MO2 1.46831 
38 AOS 1.37829 
39 L11 1.34800 
40 G06 1.32747 
41 WoL 1.22119 
42 102 1.17498 
43 wos 1.12570 
44 wo4 2.74501 
45 sol +84289 
46 L14 -67538 
47 LO5 61062 
48 LO6 -55096 
49 LO1 ~ 53992 

50 G04 + 28402
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no additional discriminating information once HOl and HO4 have been 

allowed for. The reason is clear when it is remembered that 

HO3 = HO1l - HO4. On these three binary variables the possible 

values are as follows: 

HOl HO3  4HO4 

Male Holder Manager 1 0 1 

Female Holder Manager uh ie 0 

Corporate Holder 0 0 0 

so that no extra information about a holding is provided by the third 

once any two are included. On the same reasoning one of the land use 

variables (in this case LO3) and one of the land tenure variables 

(GO1, GO2 and GO3) must be discarded leaving the fifty variables listed 

in Table 4.11. 

The actual order in which variables have been selected for their 

discriminating power reflects major class differences revealed from 

the earlier pen portraits of 15 groups of farms, and those which could 

be produced for 10 and 20 classes from Appendix E. One class is separ- 

ated from the others by virtue of having only corporately owned 

holdings (HO1 discriminates on this), another because of the high 

proportion of horticultural land (L04), and a third which has mainly 

female holders (HO4). Thus the most distinctive class differences 

produced by clustering are represented by the most "significant" 

discriminatory variables. The more subtle class differences are 

revealed in a less pronounced manner by variables which have consequent— 

ially lower multivariate partial F values. 

The decision to include the 25 most discriminating variables in 

Analysis I was based on the realisation that the data to hand was 

neither random nor multivariate-normal in certain planes. As the
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product of clustering no group of holdings could be deemed a random 

sample from a defined population while binary variables by their 

nature cannot be distributed normally. In view of these difficulties, 

the MANOVA F tests had to be treated as indicative and could not be 

rigorously interpreted from the standpoint of statistical significance. 

Seen in this way the cut-off at 25 discriminatory variables must be 

considered to be largely arbitrary and pragmatic, although it was 

partly based on the desirability of having representatives of each 

operational variable subset. Thus, of the twenty-five variables, 

three are size measures (S02, S04, S05), five are parameters of land 

use (LO4, LO7, LO9, L10, L13), four indicate livestock husbandry 

practices (A02, °A03, AO4, AQ7), two are related to labour inputs 

(WO6, WO7), five are indices of capital intensitivity (M03, MO5, M06, 

MO7, MO8), four pertain to the holder or manager (HO1, HO4, HO5, HO6), 

and two reflect general holding characteristics (G01 and G02). 

Ultimately, the performance of this set of variables, compared with 

alternative sets, in successfully assigning observations to groups, 

provides the acid test of acceptability of the decision. 

Table 4.12 summarises the results of the discriminant analysis 

applied to the ten groups of farms and utilising the information on 

the 25 discriminating variables. It is evident that, although by the 

Wilks test criterion all functions are significant, only eight out of 

nine possible functions are needed to account for over 95 per cent of 

the variance of W1R. The nature of these functions is shown by the 

standardised function co-efficients which measure the relative import- 

ance of each operational variable to the dimensions defined. Not 

surprisingly, the first two functions are dominated by HO1 and L04, 

which quite reasonably appear to be at extreme ends of a measurement
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continuum. Later functions give relatively more importance to HO4, AO7, 

etc. although these are less easy to interpret and 'name' as source 

dimensions of class differences. 

The centroids of the functions are simply the mean values of 

discriminant function scores for each group. Because for all observ- 

ations each function's score vector is standardised to zero mean and 

unit variance, the group centroid values show how many standard 

deviations from the overall mean each group lies. The use of the eight 

discriminant function scores to assign to classes the farms in SAMPLE A, 

produced the hits and misses pattern of Table 4.13. 

Overall, 84.4 per cent of farms are correctly assigned to their 

cluster classes by the assignment rules developed from discriminant 

function scores, On a class by class breakdown, the prediction success 

rate varies from 71 per cent (class 10) to 100 per cent (class 5), While 

examination of P(x/G;) for max [pc] suggests that some 14% of holdings 

fit into this class structure rather poorty||cx/6,) < 0.25] the general 

results are encouraging. Over 70 per cent of the 67 cases cited above 

were correctly predicted and nearly half the misses had as their second 

highest group probability the group in which they were actually located. 

It seemed probable that such a misallocation of observations as portrayed 

here would be of little significance to the explanatory power of the 

classification of new observations. This is substantiated by the fact 

that for the SAMPLE A data the explanatory power of the classification 

for predicted group membership is 26.7 per cent, which compares with 

the earlier cited figure for actual group membership of 26.5 per cent. 

Support is therefore provided for the argument developed from the 

cluster analysis results which suggest that quite a high proportion of 

observations might equally well be classified into any one of several 

classes.
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Table 4.13 Experimental Analysts I 

Discriminant Analysts Hits and Misses 

PREDICTED GROUP 
  

  

A
C
T
U
A
L
 

GR
OU
P 

  

  

  

  

  

  

  

  

  

  

2; 4 S 6 i 8 9 10 }TOTAL |% HITS| 

1 8d 9 8 5) 107 81 

2 8 94 Al a 2 2 108 87 

3 Ee 23 2 1 27 85 

4 1 4 30 1 L 37 81 

5 v2 12 100 

6 a 25 1 | 3 34 74 

Gi 6 2 A 65 A 1 ‘ 76 86 

8 6 a a 44 52 85 

9 1 26 27. 96 

10 a L 2 7 #1 

487 84                                 

NB 37 out of 76 misses correctly 
predicted by second highest 
probability.
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The assignment rules used for Table 4.13 were based on 

discriminant function scores which may reasonably be expected to 

have approximately normal distributions. The alternative is to assign 

observations directly, using the classification functions presented in 

Table 4.14. However, these employ the operational variables, some of 

which are certainly non-normal. This means that the distributional 

theory underpinning the assignment rules is contravened, so that the 

probabilities of group membership cannot be calculated. Nonetheless, 

the position of observations in p-variate space and m-l1 discriminant 

function space is identical vis % vis the group centroids, so that the 

neamess of an observation to the centres of each group is invariant 

between these alternative data representations. If, as is the case in 

this research, one is primarily concerned with the efficient assignment 

of observations not previously classified, then the classification 

functions using the original variables will indicate just as well the 

class to which an observation is nearest. This is shown by the hits 

and misses position in Table 4.15 which is in Beemer alee identical to 

corresponding results from Experimental Analysis XVI. The saving in 

computing cost in the production of Table 4.15 is, however, significant. 

Experiments G and H 

The reported results from the majority of the experimental 

analyses which constitute Experiment G are confined to hits and misses 

tables in each case and these are shown as Appendix H. 

From Analyses XVI to XVIII it is clear that an appropriate 

decision was originally taken about the number of discriminant functions 

to employ in the assignment rules. If all nine functions are employed 

  

1 Two observations are assigned differently which is due solely to 
rounding errors.
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Table 4.14 Classification Functions - 10 Groups 

FUNCTION WEIGHTS*   

var | 1 Deel ee 4 5 6 7 8 9 10 
  

| 0.100 |-3 -0,434)-3) 0,901 =3|~0.370]-3 |-0.134 |-2|-0.174| -4]-0.467[-3 |-0.231|-3]-0.199|-3] 0.517]-3 
$04, ee +1 |-0.128) +1/0,946 0/-0.330] 0| 0,622} 0/-0,214| +1|-0.138| +1 |-0.182] +1} -0,120] +1] -0.138] +1 

| 0+178)+1| 0.119} +1) 0.493] 0} 0.895| 0} 0.283 ea 0.964) 0] 0.145]+1| 0.409) 0} 9.686 | ©.121) 41 
104 | 0,558 )/-1| 0.545)-1)0.340|-1! 0,503 |-1| 0.231 |+1/-0.228/-1} 0,289 |-1]| 0.404|-1/-0.958|-1! 0.240 

107 | -0,406 |-1 |-0.616/-1/ 0.182|-1|-0.443|-1| 0.562 |-1)-0.710)-1|-0.391 |-1| 0,354|-1| 0.560|-1/ 0.652 
109 | 0.485 |-1| 0,528/-1 0.431|-1| 0.253/-1! 0.947|-1| 0.227| 0] 0.711|-1] 0.115] 0] 0.601|-1) 0.279] 0 
L10 | -0.146 |-1 |-0,183)~1) 0.844 |-1|-0.372|-1| 0.217 |-1| 0.205|-1]-0.212 ]-1] 0.746|-1|-0.174|-1] 0.343]-1 

L13 | 0,212 |+1| 0,170) 0/0.447|41| 0.113]42 | 0.230]+1) 0.148|+1| 0,233|+1] 0.922] 0] 0.374] 0] 0.597] +1 
A02 | 0.707 |-1| 0.784 | 0.695|-1} 0.730|-1} 0.432|-1| 0.791)|-1| 0.209|-1] 0.609|-1]-0.207|-1 

A03 | 0,637 |-1| 0.640]-1/0.138|-1| 0.108] 0} 0.482|-1) 0.159|-1] 0.771|-1] 0.166|-1| 0.263|-1)-0.187|-1 
04 | -0,904 |-1|-0.783|-1/0.462|-1| 0.622 |-1| 0.757 |-1|-0.724|-1|-0.777 |-1 | 0.144|-1|-0.690|-1|-0.791|-1 

AO7 | 0,355] 0| 0,306] 0/0.477| 0] 0.263] 0j-0.114) 0} 0.527] 0} 0.401] 0] 0.321] 0} 0,716] 0} 0.619] +1 
WO6 |-0.507 |-1|-0.142|-1 1-0, 321)-1|-0.428 |-1 |-0.499 |-1| -0.360 |-1]-0.796 |-1 |-0.902|-2|-0.810|-2|-0.570|-1 

WO7 |-0.139] 0/-0.108| 0+-0.108) 0|-0.152} 0/-0.938|-1! 0.151|-1]-0.132] 0 |-0.104| 0)-0.472|-1|-0.117| 0 

  

    

                      

MO3 | 0,669|+#1| 0.115/+1+0,165| 0] 0.122|+1/-0.476] 0} 0.944] 0] 0.131]+1| 0.161 0.302 |-2 
MOS | 0,.393)+1|-0.131| 0/0.144| 0| 0.684] 0|-0.140]+1| 0.334] 0] 0.576] 0| 0.731 0.737] 0 

MO6 | 0.346] 0] 0.361} 0/0,424|-1| 0.331] 0} 0.289]+1/ 0.234] 0] 0,310] 0] 0.194 0.209] 0 

MO7 |-0,495| 0|-0,157|+1|0.565|+1|-0.150]|+1| 0.224]+1/ 0.102|+2|-0.818| 0 |-0.401 0,681 }+1 
MOB | 0.593|-1| 0.171] 0/0.951]-1| 0.189] 0/-0.448| 0] 0.228] 0] 0.140] 0 |-0.868 0.117] 0 

HOL | 0,125]+3] 0.126 /+3/0.768]+1] 0.125]+3| 0.123|+3| 0.122|+3| 0.126 |+3 | 0.122 0.117 |+3 
HO4 |-0,219)+2|-0,211/+2 +0. 225) +1]-0.236 |+2 |-0.339 |+2| -0.170| +2 |-0.203 |+2 |-0.208 0,295 |+1 

HOS | 0.746] 0] 0.794] 0/0.668] 0] 0.248] 0] 0.771] 0} 0.755] 0] 0.608] 0| 0.732 0.725] 0 

HO6 | 0.773] 0] 0,156 |+1/0.141|+1] 0.151]+1} 0.244 |+1} 0.242]+1| 0,366 |+1 | 0.491 0.533 |+1. 
GO1 | 0.266] 0] 0.265} 0]0.300] 0] 0.150] 0} 0.263} 0| 0.279] 0] 0.278] 0| 0.287) 0} 0.292] 0| 0.286] 0 
GO2 | 0.318} 0] 0.335} 0/0.309| 0] 0.173} 0} 0.339] 0} 0.312} 0} 0.352] 0} 0.325) 0) 0.344] o| 0.325] 0 

ons-|-102.7  |-103.7 |-37.5 —_|-93.2 7210.8 |-104.5  |-95.4 1+97.2 -101.4 °|-169.9 

ftant |-1.5156 |-1.5061 |-2.8932 |-2.5773 |-3.7035 |-2.6618 |-1.8573 |+2.2370 |-2.8932 |-42425                           

* Each co-efficient should be multiplied by 10% where x is shown in the column following the weight, 
eg. 0.100|-2|= 0.000100.
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Table 4.15 Hits and Misses based on the 
Classification Funetions tn Table 4.14 

PREDICTED GROUP 
  

  

A
C
T
U
A
L
 

GR
OU

P 

  

  

  

  

  

  

  

  

  

  

| 1 2 3 4 5 6 7 8 9] 10 || roran |z arr 

TL} 87 tt at 6 3 107 81 

2 6 | 99 Fi 1 1 108 92 

3 23 3 1 27 85 

4 2 4 29 2 37 78 

5 12 12 | 100 

6 3 26 1 2 2 34 76 

7 5 3 i 65 1 1 76 87 

8 7 1 1043 52 83 

9 i 26 27 96 

10 1 6 7 86 

487 85                                
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(100% trace), the proportion of hits goes up from the 84.4 per cent in 

Analysis I to only 85.4 per cent in Analysis XVI. The small increase 

is almost exclusively due to an improvement in the prediction of 

Class 10 which is now perfect. In the other direction, the use of only 

seven functions (90% trace) reduces the proportion of hits by nearly 

2 per cent to 82.5 per cent, Class 7 being the only one materially 

affected. Once a further drop to five functions (80% trace) occurs, 

a quite rapid deterioration in prediction success results, particularly 

in Classes 4, 6 and 7, the overall rate falling to 69.4 per cent. 

Evidently the sixth and seventh functions must be the important 

discriminator dimensions in relationship to these classes. 

Analyses XIX to XXII reveal that the inclusion of all possible 

discriminating variables does improve the prediction power of the model. 

However, the level of increase at approximately five per cent (for 9, 8 

and 7 functions) hardly justifies the enormous increase in computing 

time which is entailed by moving from a discriminant analysis of 25 

to one of 50 variables. 

While the specification of equal prior probabilities in Analyses 

XXIII and XXIV produces changes in anticipated directions, the overall 

effect is very marginal. Some deterioration in the correct prediction 

of larger groups is nearly offset (in Analysis XXIV fully offset) by the 

increased success in correctly identifying observations to the medium or 

small sized classes. 

The application of strategies vindicated for 10 classes, to the 

15 and 20-fold partitioning of farms, appears to give quite reasonable 

results with 79 and 77 per cent of hits respectively. In both cases 

only one class is poorly predicted. Class 13 in the 20 class breakdown 

is, with the exception of one farm, identical to Class 9 of the 15-fold 

classification. It is this group which is predictable only from the
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higher numbered discriminant functions or from the inclusion of further 

discriminating variables. It is noticeable that after the fusion to 

14 classes in the cluster analysis, the group in question disappears 

as a separate entity. What is more, SAMPLE C does not produce a 

corresponding class at all, and in SAMPLE B it has been merged with 

others before 15 classes are formed. 

The attempt to apply a distribution-free discrimination algorithm, 

based on a generalisation of the Kendall (1966) method, proved conspic- 

uously unsuccessful on the agricultural data to hand. The rule used 

requires that classes should possess exclusive sub-ranges of some 

discriminating variable values, ie sub-ranges not shared by any other 

group. Because of conceptual problems of incorporating the binary 

variables, these were omitted from the analysis run and only 6 farms 

were discriminated, the remainder being left unclassified. Such a 

result is obviously unacceptable and further work is proceeding on 

what is a potentially most usable methodology. 

4.7 Summary and Conclusions 

The experiments involving clustering parameters and variable 

numbers and treatment have revealed a general underlying stability in 

the classification of agriculture holdings. Although non-substantive 

differences in the distribution of observations to classes do occur 

when more iterations, different seeding patterns and additional 

components are incorporated, the explanatory power of the resultant 

classifications is little altered. This is equally true when standard- 

ised component scores are used in clustering. 

The use of the latent vectors of the covariance matrix to define 

the component variables for clustering is confirmed to be undesirable 

and unsatisfactory.
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Evidence is provided that further computational efficiency 

is possible from a careful reduction - through elimination or 

redefinition - in the number of operational variables used 

throughout the procedure. 

Stepwise multivariate analysis of variance confirms this 

finding in indicating the major sources of difference between the 

various cluster group configurations. Successful assignment may 

either be made from a reduced operational variable set or from 

discriminant functions numbering fewer than the maximum possible. 

The particular specification of prior probability information 

does not appear to materially affect overall prediction in this case. 

While the broad principles underlying the distribution-free 

discriminant analysis method employed are intuitively appealing, the 

method is too demanding of the heterogeneous data pertaining to 

agriculture and was at this point in time less than useful.
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CHAPTER V 

REPLICABILITY AND PREDICTABILITY 
OF THE CLASSIFICATION 

5.1 Introduction 

The univariate resemblances between the first and second 

systematic samples (SAMPLE A and SAMPLE B) and the simple random 

sample (SAMPLE C) have been demonstrated in Chapter III. The extent 

to which SAMPLES B and C are replicates of SAMPLE A in a covariance 

sense is investigated in this chapter. If evidence exists to confirm 

that the underlying dimensionality of farm data is equally revealed 

by each sample, that each produces from clustering approximately the 

same classification of holdings, and that class membership for one such 

classification is substantially predictable from knowledge of the 

classification structure of another, then reasonable grounds exist for 

the claim that the results obtained from the control experiment are 

stable and general rather than being sensitive to data changes and 

consequently sample specific. Final reservations concerning the 

magnitude of sampling error may be answered by basing the proposed 

classification scheme(s) on a significantly larger sample size 

GAMPLE D) than that used for experimentation. 

5.2 A Priori Classification 

As a first check on the inter-sample data stability, the 

results of the a prior? classification of agricultural holdings for 

the three experimental samples are produced in Table 5.1. While full 

comparability between the sample results and the population is imposs- 

ible due to the presence of uneliminated outliers in the population



A Priori Classtfication 
Distribution of Agricultural Holdings 
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Table 5.1 

  

  

  

            

CLASS SAMPLE A SAMPLE B SAMPLE C POPULATION 

ie 20; \(651)) a6 0353) 230 (4-7) | 308 Gee) 

II aos 10255) 8 (1.6) 7. (QA) 399 (1.8) 

TI 106 (21.8)| 114 (23.5)| 131 (26.7)| 4733 (21.8) 

Iv 8 (1.6) S §G56)i| 15; (a1) 556 (2.6)| 

Vv LOLS 14 C259) ees 6257) 523 (2.4) 

VI BAS TO} 19) (3.9) 26. (5:3) |/2 L068. 4.9) 

VIL 32 (6.6)) 39 (8.0)| 32 (6.5)| 1466 (6.7) 

\VIII 99 C1251) | 363. CSO} 57. G56) | 2670123) 

IX 21 (463) 19 (3.9)) 21. (4.3) | 1079 - G0) 

x 94 (19.3)} 102 (21.0)} 74 (15.1)| 4058 (18.7) 

XI 7. G4) 16 (353)] 10) \¢2-0) 563 @.6)) 

XII 15 ((321)) 16 G53) | @18 (57) 834 (3.8) 

XIII 14 (2.9) 9 G9) a3). (257), 447 (2.1) 

xIv 4 (0.8) 1 (0.2) 2 (0.4) 69 (0.3) 

Xv LIS Ses) P le (2. O)i low sel), 666 (3.1) 

XVI 07 (0) tL (0.2) Oo (0) 15) (O34) 

XVII 34 (7.0)| 29 (6.0)| 33 (6.7)| 1467 (6.7) 

TOTAL 487 (100.0) | 486 (100.0) | 490 (00.0) |21,743 (00.0) 

Explan- 

atory 20.3% 20.6% 19.47 16.3% 
\Power     

The percentage of observations in each class is shown in 
parentheses.
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data set, it is nonetheless clear that the samples vary from the 

population only within the limits of expected sampling error. Differ- 

ences in the distribution of observations between classes in the three 

samples are possibly most pronounced for the random sample which has a 

higher proportion of horticultural establishments (Class IV) and arable 

farms (Class III), with a lower percentage of general mixed farms 

(Class X). Nevertheless the overall impression of broad similarity 

between the samples with respect to this a priort classification is 

reinforced by the near identical explanatory power of the scheme for 

each. 

5.3 Comparison of Principal Components 

Comparison of Tables 5.2 and 5.3 with Tables 4.3 and 4.4 

demonstrates the close correspondence between the principal components 

solutions obtained for the three experimental samples. The eigenvalues 

are of much the same size and show similar patterns of change. For 

example, 48.1 per cent and 48.7 per cent of data variance is accounted 

for by the first 10 components of SAMPLES B and C which compares with 

46.5% for SAMPLE A. The equivalent figures for 20 components are 71.1, 

71.2 and 68.9 per cent respectively. 

Examination of the significant factor loadings confirms that the 

earlier interpretation of the first two component variables is equally 

valid for SAMPLES B and C, although small differences in the magnitudes 

of size-measure loadings, particularly in SAMPLE B, suggest some slight 

variation in the precise dimensions revealed. The third component of 

SAMPLE B also has a noticeably different weight or correlation with 

variable LO4, the percentage of used agricultural land devoted to 

horticulture. At -0.46 it is somewhat lower in absolute terms than for 

SAMPLE A (-0.66) and SAMPLE C ¢0.70). The correlates of horticultural



Prinetpal Component Analysis 
Latent Roots Samples B and C 
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Table 5.2 

  

  

  

    
          

Comp. SAMPLE B Comp. SAMPLE C 

No. Eigenvalues| Cumulative Z| No. Eigenvalues} Cumulative % 

1 6.50 12.3 1 6.34 1250 

2 3.15 18.2 2 3.40 18.4 

3 2751 22.9 3 2.88 23.8 

4 2.23 a2 4 2:51 28.6 

5 2.16 31.2 5 2.06 Blt 

6 2.00 35.0 6 1.84 3559 

7 1,93. 38.6 7 1.78 39.3 

8 1.81 42.1 8 1.73 42.6 

9 1.65 45.2 9 1.68 45.7 

10 128 48.1 10 1.56 48.7 

ik 1.52 51.0 LE 1.41 5153 

12 1.44 53.7 12 1.39 53.9 

13 1.35 56.3 13 1.30 56.4 

14 Uo 58.8 14 1.27 58.8 

15 1.22 61.0 15 Te23 61.1 

16 1716 63.2 16 1.18 63.3 

aT aa 65.3 17 1.11 65.4 

18 1.07 67.4 18 1.06 67.4 

19 1501, 69.3 Le 1.00 69.3 

20 1.00 vasa 20 0.98 VEZ 

218 0.93 1269 21 0.94 12.9 

22 0.92 74.6 a2 0.93 74.7 

23 0.89 76.3 23 0.92 76.4 

24 0.85 Vike 24 0.87 78.1 

25 0.80 79.4 Zar | 0.82 77.9 

| Pp Pp 1 
Day 53.0 100 oP ail 53.00 100 
i= aed } 
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Samples B and C 

‘Lean Factor Loadings 

  

  

  

  

        

  

        
  

    
  

  

| SAMPLE B SANPLE ¢ 

COMPONENT NUMBER ar= 
liable} 1 a | ee Seine 2 3 4 5 

so. | 0.77| 0.23 - - - 
so2 0.71 0.32 Mt = = 

$03 | 0.66 - - | 0.15 - 
sos | 0.61] 0.32 = | -0.25 - 
s05 | 0.84 - | -0.18 - 0.19 
tol | 0.22 - | 0.16 : 0.21 
02 = | -0.16 | -0.21 - 0.28 
103 | 0,22] 0.17] -0.17 - - 
10s | -0.23 = | 0.46] -0.45 - 
05 - | 0.28] 0.16] -0.22 - 
106 - - = - s 
107 | -0.23 - | -0.32| -0.32 0.24 

108 - | -0.18 = | 0.28 0.25 
109 | -0.26| 0.27 - - 
tio | -0.27| 0.17 - - - 
Lil | -0.18 - - - - 
Liz | -0.23 - | 0.19 - 0.16 
113 - | 0.19 - | -0.22 - 
L1é | 0.23 - - - - 
aol | -0.18| 0.15} 0.28 - = 
402 | 0.34| -0.35] 0.22 - - 
403 | 0.37 = | 0.33 - - 
04 - - - - - 

A05 - | -0.18] -0.30] 0.18 0.28 
A06 - = | -0.32| 0.24 - - - - - | 0.36 
407 - | -0.30| -0.37| 0.48 - - | 0.23 -| 0.26] 0.22 
wor | -0.55 = | -0.36) 0.22 - |] -0.33 ~ | -0.58 - - 
wo2 | -0.15 | -0.76 = | -0.19] 0.24 =| -0.73| 0.24 - - 
wos | 0.28 - | 0.26] -0.19| 0.15 |] 0.16 - - - - 
wos | 0.25 Shen = | -0.29 |} 0.25 - | -0.29 - | -0.21 
wos - - - = | 0.41 - - | -0.17 - | -0.41 
wos | -0.18 - - - | 0.57 - =| 0.18 - | 0.42 
wo7 | -0.20 - | 0.21 - = |} -0.26 - | 0.20 - - 
vo. | 0.71 - - - - 0.72 - - - - 
Moz =. F20s8t - | -0.47 - - | 0.25} -0.48 - - 
Mo3 | 0.60} 0.17 - - | 0.17 || 0.55 - - - | 0.34 
mos | 0.20 | -0.16 - - | -0.25 || 0.28) ~0.15 - | 0.44 - 
wos | 0.61 | -0.23 - | 0.15 - 0.67 - - | 0.20 - 
Mob | -0.16 = | 0.44) 0.45 - - - | -0.58 - - 
vo7 | -0.25 | 0.31| 0.29 - - |] 0.25} 0.34 =| -0.38 - 
Mos | -0.33 = | -0.49| -0.35 - || -0.28} -0.18] 0.53] -0.22 - 
HOL = | -0.62 - | -0.32| 0.31 - | -0.62 =| -o.18 - 
o2 | 0.44 = | -0.45| 0.20 - 0.31 = | 0.41 - - 
HO3 - | -0.64| 0.16} -0.46|° 0.18 |) 0.18) -0.52 - | 0.35) 0.24) 
Hos | -0.22 | 0.25| -0.15| 0.30 - || -0.18 = - | 0.30) -0.19] 
HOS | -0.26 | 0.18 = me 0.47 i] -0.24 = 0.41 iS 0.34) 
no6 | -0.33 | -0.25 - - - || -0.33) -0.23 - - - 
cor | -0.42 | 0.33 - - | 0.42 |} 0.47] 0.19 - | 0.25) 0.53] 
coz | 0.32 | -0.37 - - | -0.40 |} 0.47) -0.36 - | 0.14) -0.14) 
603 = | 0.15 - | -0.16| -0.30 -.| 0.30 - | -0.22| -0.17] 
cos | 0.31 - | -0.39] 0.24] -0.16 |] 0.23 = | -0.37 - - 
cos | 0.42 - | -0.25 - - 0.44} -0.20| -0.19 0.19 
Gos | 0.20 | 0.16 | -0.21 - - 0.26| 0.16 - - - 
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activity (eg WOl, MO2, GO4 and MO8) produce consistent and parallel 

differences in component loadings between the samples. The explan- 

ation is that component 4 in SAMPLE B, which alone has a significant 

loading on LO4, is evidently contributing with component 3 to the 

measurable continuum from more traditional mixed arable/livestock 

farms to the more labour and capital intensive, smaller market 

gardening operations. Between them the two components should provide 

an equivalent weighting of this type of differeme in farm units to 

that obtained from component 3 in SAMPLES A and C. 

Indeed, other observable discrepancies in loadings between the 

samples are found to be of less substantive importance when a number of 

components are viewed together. One finds that essentially the same 

major dimensions are revealed in slightly different ways by the three 

data sets. 

5.4 Clustering Results and Inter~Sample Predictability 

The outline clustering results for SAMPLES B and C are produced 

in Table 5.4, while the means of the operational variables for groups 

of 15 and 10 clusters are shown in Appendix I. Once again the points 

of similarity between Table 5.4 and Table 4.6 are more marked than the 

small, inconsequential differences, Within group sums of squares 

after the various clustering stages are of the same relative orders of 

magnitude, as are the explanatory powers of the classifications. If 

anything, the second and third experimental samples of holdings are 

better classified by the clustering than is SAMPLE A, although all 

three indicate that between 10 and 16 clusters are the best basis for 

classification construction.
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Table 5.4 

Cluster Analysts Results : Samples B and C 

(seeding at 30 clusters, 10 components, 2 iterations) 

  

  

  

            

— 
SAMPLE B SAMPLE C 

No. of Beale Explan. Beale Explan. 
Classes tr fw] Frtest Power (Z) te {w] F-test Power % 

30 3479 0.54 3761 0.41 

29 3496 139 3775 1.55 

28 3541 1.04 3829 1.43 

27 3576 1.63 3881 1.61 

26 3633 1.83 3942 2627 

25 3700 e72 4032 1.87 

24 3766 1.48 4110 1.66 

23 3826 1.74 4183 1.98 

22 3900 1.62 4275 1.63 

21 3973 1.56 4355 Leg. 

20 4047 2.02 39.6 4444 1.84 8756. 

a9) 4149 1.74 3901 4546 1.45 36.7 

18 4243 2.05 38.4 4632 1.84 36.2 

17) 4362 2.16 37.8 4748 1259 35.4 

16 4497 2.50* 37.4 4856 1.58 34.7 

15 4667 1,99: 35.8 4967 1.82 34.1 

14 4816 2.37% 35.1 S112 2.44% 3333, 

ES, 5011 2.15 3279 5325 2.71* 32.3 

12 5208 2.29 31.8 5589 2.44% 31.0 

ov 5443 2.66% 30.2 5857 1.68 28.4 

10 5753 2.24 28.4 6067 1.92 2059 

9 6055 2031 6340 2.24 

8 6419 1,94 6708 219. 

7 6777 2.43% 7137 1.98 

6 7327 2.19 7610 eZ) 

Total * Sip * Sig 
sum of at 17 at 12 

[squares 12380 level 25760 12610 level 25970       
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For both the 15-fold and the 10-fold classifications of holdings, 

the most distinctive classes are replicated in all of the samples. 

Comparison of Appendix I with Table 4.9 illustrates the marked simil- 

arities of the following groups of holdings in the fifteen class 

partition. 

SAMPLE A SAMPLE B SAMPLE C 

Larger Capital Intensive Class 1 Class 4 Class 5 

Corporately Owned Class 3 Class 8 Class 1 

Horticulture Class 5 Class 7 Class 12 

Female Holder Class 14 Class 6 Class 9 

Pig Rearing Class 15 Class 11 Class 14 

In addition, Class 2 in SAMPLE A is largely reproduced by Class 10 

in SAMPLE C, while Class 7 in SAMPLE A finds a counterpart in 

SAMPLE B's Class 3. In other cases it does appear that some re- 

arrangement of class configuration occurs in the three analyses and 

that at least one class in each case is sample specific (eg Class 9 

in SAMPLE A, Class 5 in SAMPLE B and Class 6 in SAMPLE C). 

This interpretation, based on the inspection of class centroids 

in the three sample classification schemes produced by independent 

clustering, is confirmed by Tables 5.5 and 5.6. These show the 

results of the assignment of observations in SAMPLES B and C using 

the discriminant function based assignment rules developed for SAMPLE A. 

As in earlier cases, the ordering of the arbitrarily numbered classes 

has been changed to highlight the predictability of the clustering of 

SAMPLES B and C from a knowledge of the cluster-class structure of 

SAMPLE A. Both sets of assignments are based on the 25 most important 

discriminating variables and on the number of functions required to 

account for 95 per cent of trace (W-1B), ie. 8 functions in the 10 class 

problem and 10 functions in the 15 class situation.
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Table 5.5 

Prediction of SAMPLE B Class Membership from SAMPLE A Assignment Rules 

SAMPLE A_: PREDICTED CLASS 

1} A2} A3{ AS) AS; AG} A7] A8| A9] AG A121) A12| A13) A14 415 frota1 4 Hits 

     

  

      

   

B4 fi2 2 3 2 x 50 84 

BL L 13 40 43 

B8 28 100 

B2}1 36 53 

B7 8 88 
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B3 13 62 
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20 90 

AMP) z 34 D 'S 
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B9| 6 | 56 4) 91 4 82 

B7 30 

B2 81 

Be 9 

A
C
T
U
A
L
 

C
L
A
S
S
 

B3 17 

B 58 

BS 84 

S
A
M
P
L
E
 

B 

BL 

BS



rabte 5.6 
Prediction of SAMPLE C Class Membership from SAMPLE A Assignment Rules 

SAMPLE A_: PREDICTED CLASS 

a2| a3| aa] asi a6| a7| as] a9] ato ata] aL ata a14| a15|rotal |z Hits! 

1 10 3 2 63 75 

1 30 70 

24 83 

23 61 

84 
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Inevitably the proportion of 'hits' in these analyses is lower 

than was found for the internal assignment of observations in SAMPLE A. 

Let us assume that assignment rules developed separately from the data 

of SAMPLES B and C would predict class membership at the same internal 

rates as SAMPLE A (approximately 80% for 15 classes and 85% for 10 classes). 

Of the 390 (415) or so 'hits' expected from these internally generated 

rules, no more than 80% (85%) are likely to be predictable from the 

assignment rules of SAMPLE A. Thus the theoretically anticipated upper 

limit for "hits' in Tables 5.5 and 5.6 is approximately 64% (15 classes) 

and 72% (10 classes). Judged in this light, the findings are very 

encouraging. The probability of independent cluster analyses producing 

such levels of inter-sample predictability as observed, given no 

systematic classification structure, is very small. 

Even the pattern of misses in Tables 5.5 and 5.6 corroborates 

the non-randomness of the classifications produced by the three samples. 

Many of the classes in the SAMPLE B and C analyses are reasonable 

composites of two or three classes found from SAMPLE A. For instance, 

of the 15 classes in each case 

B13 = A2 + A8 + A13 

B12 = A2 + A8 

B1O = A2 + Al3 

B9 = A8 + All 

B14 = All + A12 

C5 = Al + A8& 

C10 = A2 + A13 

C2 = A2 + A7 

C3. = A2 + A8& 

C13 = All + Al2 

C15 = A2 + A13
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SAMPLE A classes which appear in these illustrative examples are, 

in the main, the much more 'general' classes of mixed activity farms. 

These can clearly be clustered in a number of marginally different 

ways without greatly affecting the efficiency or explanatory power of 

the classification. The point is made by reference to the 10 class 

tabulations in Tables 5.5 and 5.6. By merging the more general classes, 

the following situations obtain. 

Table 5.7 
The Effect of Merging the 'General' Classes - SAMPLE B 

SAMPLE A PREDICTED CLASS 
  

  

  

  

  

  

              

1 
Class A2+A4+A6 et 
Codes A ‘AS+A9 A3 | A5| A7 | Al10 |Total | Z% Hits 

B1+B4 | 106 5 iz 4 121 88 

B2+B3 
+B5+B9 6 240 db 3: 12 2 264 91 

SAMPLE B 

B7 2 2 28 so - 30 93 
ACTUAL 

Bo - = oe 9 < = 9 100 
CLASS 

B1O 2 2 54 58 93 

B8 ca = -| -| - 4 4 | 100 

Total 486 91           
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Table 5.8 
The Effect of Merging the 'General'Classes - SAMPLE C 

SAMPLE A PREDICTED CLASS 
  

  

  

  

  

  

  

              

Class A2+A4+A6, . 
ode AL +A8+A9 A3| A5| A7 |A10 = |Total |Z Hits! 

C5+C6 oF; 19 2 2 120 81 

C8+C2 
+C4+C7 2 216 2 15 235 22 

SAMPLE C 

CL 2 25 2 
ACTUAL u a 

co 6 16 1 2 
CLASS 2 io 

C3 12 14 = 51 77 66 

C10 1 7 8 88 

Total | 490 84             
The correspondence between the classification schemes produced 

by the three samples is now much more evident. There are two large 

classes of holdings, which may be subdivided in a number of ways 

according to the vicissitudes in the data obtained from the three 

samples of 500 observations, and four specific classes which are 

equally identified by the three data sets. The differences in 

clustering results between the samples may be put down to the presence 

of sampling error, which should be halved when a sample of over 2000 

observations is used for final classification. Even without this 

increase in sample size, it should be stressed that the marginal 

differences in the definitions of the several 'general' classes of 

holdings are of no great significance. In the fifteen class pattern, 

the predictions of class membership for SAMPLE B and C observations 

made from SAMPLEA assignment rules, explain respectively 30.4% and 

29.1% of the total data variance in these samples. Although some 

five per cent lower than the equivalent figures in Table 5.4 for 15 

classes, there are two important factors to be borne in mind. Firstly,
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only 14 different classes are predicted since Class A9 finds no 

counterpart in SAMPLES B or C. Secondly, it should be remembered 

that about 40 per cent of observations in SAMPLES B and C are assigned 

to different classes by the original internal clustering and the 

predictions made from SAMPLE A. That such a small decrease in explan- 

atory power should be associated with such large differences in class 

distributions can only reinforce the assertion of substantial stability 

in, and predictability of, the classification structure revealed by 

clustering. 

5.5 Summary 

The examination of the principal components and cluster analysis 

results for the final two experimental samples has pinpointed certain 

discrepancies in comparison with SAMPLE A. Some variation in the 

structure of the higher numbered components was observed, particularly 

for SAMPLE B. Paradoxically, the random SAMPLE C, which had been 

felt to be potentially inferior to the systematic sampling of SAMPLES A 

and B, produced results more in line with SAMPLE A than did SAMPLE B. 

In clustering, sample specificity in the formation of groups of 

farms was rare, although some blurring in the precise definition of 

more heterogeneous classes was noticeable. The uniform performance of 

each sample in identifying the more extreme and homogeneous classes was, 

however, encouraging. 

Although the predictability of the independently determined cluster- 

class membership of observations in SAMPLES B and C, from assignment 

rules computed from SAMPLE A, was far from perfect, it was nevertheless 

reassuringly high. The likelihood of some 60 per cent of observations 

being correctly assigned in this manner, if there were no stable 

underlying class structure, was felt to be very small. A substantial
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proportion of the 40 per cent of inter-sample prediction "misses" 

were evidently farms which are marginal to two or more classes since 

their mis-assignment reduced the explanatory power of the classific- 

ation by only five per cent. 

The reduction in sampling error represented by the four-fold 

increase in sample size discussed in Chapter VI, is expected to 

improve the classification stability, particularly with respect to 

the more heterogeneous classes.
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CHAPTER VI 

FINAL CLASSIFICATION SCHEMES FOR EUROPEAN AGRICULTURAL HOLDINGS 

6.1 The Background to Final Classification 

The cumulative evidence of the last two chapters has led 

to the firm conclusion that on both theoretical and practical grounds 

a scheme for classifying agricultural holdings may be validly developed 

from limited multivariate sample data. Although not entirely conclus- 

ive in every respect, the findings have supported the view that 

(a) principal component transformation of the original data 

does enable cluster analysis to be undertaken efficiently and thus at 

reasonable cost using the most important dimensions underlying the 

observed variables; 

(b) essentially the same component solutions and cluster 

configurations are produced by different samples of data; and 

(c) a relatively simple procedure may be prescribed for the 

assignment of non-sampled observations to classes. 

Such inconsistencies as have been observed in the various 

experimental analyses are taken to be a function more of sampling error 

than of instability in the data structure or the total algorithm. As 

such they should be substantially reduced by the replication of proposed 

procedures on the ten per cent sample of observations to be discussed in 

this chapter. 

Examination of principal components and clustering results for 

SAMPLE D will hopefully confirm earlier conclusions. Ultimately, the 

total population should be classifiable from the assignment rules 

obtained from SAMPLE D data so that full comparison with the a priori 

Farm Typology can be made and the relative merits of the two systems 

evaluated.



= 155¢— 

6.2 Principal Components and Cluster Analysis - SAMPLE D 
  

In terms of the proportion of total data variance accounted for 

by the components of the correlation matrix, SAMPLE D with 2161 

observations produces startlingly parallel results to those reported for 

the 500 observation SAMPLE A in Table 4.3. Furthermore, no radical 

differences are found when comparison with the eigenvalue patterns of 

SAMPLES B and C are made (Table 5.2). From Table 6.1 it will be seen 

that the first ten components of the SAMPLE D data explain 46.9 per 

cent of the total data variance (cf. 46.5% in SAMPLE A), fifteen 

components 59.2 per cent (cf. 58.7%) and twenty components 69.1 per cent 

(cf. 68.9%). Thus the inferences made earlier concerning the number of 

components to employ in clustering should be equally valid for the 

larger sample. 

The latent vector interpretation is also much the same when 

Table 6.2 is compared with Tables 4.4 and 5.3. The stability of the 

lower numbered components between the different samples is exemplified 

by the evidence of Table 6.3 which retabulates in sample order the most 

significant factor loadings for Components 1 and 2. Admittedly, there 

is an increasingly lower degree of correspondence when comparison is 

extended to the higher numbered source dimensions. SAMPLE D should, 

however, reflect the population better than the smaller experimental 

samples. 

Based on the results of Chapter IV experiments, the cluster 

analysis for SAMPLE D was undertaken on ten component variables and 

allowed only two iterations in the observation reallocation phase which 

follows each fusion from k to k-1 cluster classes. As the experimental 

evidence had further suggested that the algorithm converges quickly to 

the same solution whether seeding at 30, 25 or 20 clusters occurred, it 

was decided to initiate this last analysis at 25 clusters. This was
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Table 6.1 

Etgenvalues - Sample D 

  

  

        

Component Eigenvalue Cumulative 
Number () % of Variance 

1 6.07 11.5 

2 3.18 17.5 

3 2.73 22.6 

4 2.34 27.0 

5: 2.09 31.0 

6 1.86 34.5 

7 1.85 38.0 

8 1.67 41.1 

9 1.56 44.1 

10 1.52 46.9 

1 1.48 49.7 

12 1.34 5253 

13 1.26 54.6 

14 1.24 57.0 

15 1.15 59.2 

16 1.11 61.3 

17 1.11 63.3 

18 1.06 65.3 

19 1.01 67.2 

20 1.00 69.1 

21 0.96 70.9 

22 0.95 72.7 

23 0.92 74.5 

24 0.89 76.1 

25 0.87 77.8 

Total 53 100    
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Table 6.2 

Significant Factor Loading - Sample D 

  

  

                        

‘'aria-|Compo-| Compo-} Compo-| Compo-| Compo-|| Varia-| Compo-|Compo- |Compo-| Compo-| Compo- 

lble nent 1|nent 2/nent 3/ nent 4/nent 5] ble nent l/nent 2/nent 3/nent 4) nent 5) 

sol 0.67 0.44 | 0.08} 0.18 = Wwol -0.37 - -0.65 | 0.18 0.09 

$02 0.72 0.40 = 0.15 oY wo2 |-0.08 |-0.73 a =0.17: 0.30 

S03 0.61 = = 0.30 | 0.12 wo3 0.23 = -0.14 = 0.19 

so4 0.59 0.44 | -0.13 = 0.11 wo4 0.22 = 0.18 | 0.17 | -0215 

so5 0.82 OF12>) =0.18)|--0.154 0.09 wos 0.09 | -0.15 ss ai -0.48 

LOL 0.38 | 0.15 = 0.59) =: wo6 0.12 ve = x 0.41 

L02 O19 | 20°31E | =0722 '=0.38 = WO7 -0.24 = 0.22 = 0.17 

LO3 a 0.14 i -0.10 = MOL 0.70 oe a = 0.13 

LO4 -0.21 = +0273 | 0.23 - MO2 | -0.08 | 0.20 | -0.35 = 0.14 

LO5 0.09 0.20 = 0.31 0.13 MO3 0.49 | 0.19 |-0.08 |}-0.08| 0.16 

106. }=0 42. | 0.16 = = ad MO4 0.28 | -0.16 = 0.34 o 

LO7 -0.22 = -0.98 | 0.08] 0.16 MO5 0.62 | -0.16 = 0.24 0.12 

LO8 0.12 |-0.50 | 0.40] 0.61 = MO6 | -0.19 fe! “0.65 0.26 = 

LO9 —O.27) 0.22 a -0.16 = MO7 =07278| 0.26 0.07 | -0.20 | -0.11 

L10 =0539: 0.30 = = SOU MO8 | -0.27 | -0.14 | -0.50 | -0.20 = 

L11l |-0.19 | 0.15] 0.08 = 0.1L HOL ws -0.54 | -0.07 |-0.21 | 0.33 

L12 -0.18 | 0.17 = 0.18 | 0.25 HO2 0.35 = -0.35 | 0.17 = 

TS | =O011 91 0.26,150.09 |:-0..24 = HO3 0.21. }/-0..45;|'-0.15'|-0.31,| 0.37 

L14 0.29 |-0.14 = -0.26 ad HO4 -0.23 O.15i)) (0.13) 0.22 | -0.20 

AOL -0.15 0.12 mi 0.19) +O. LZ HOS -0.23} 0.17 0.24 =) 0.48 

AO2 0.38 |-0.38 | 0.26 | 0.22 = HO6 =0.33)}/'-0.25 =f -0.10 | -0.08 

A03 0.38 |-0.07 | 0.21 }-0.08} 0.10 Gol -0.38| 0.26 0.17: 0.18} 0.54 

AO4 = 0.11 = = = Go2 0.39 | -0.38 | -0.20' | -0.09 | -0.50 

AO5 = -0.14 |-0.12 |-0.14 | 0.15 G03 = 0.25 eS -0.20 | -0.10 

AO6 = cf -0.08 = 0.11 GO4 0.24 | -0.07 | -0.36 0.28 | -0.08 

AO7 = 0.21 0.21 |-0.15 0.12 GO5 0,43] -0.12'| 0,17 | 0.13 0.28 

G06 O18) .10216)] 0.10 rad i     
  

With 2160 degrees of 
level. 

freedom loadings of 0.065 or above are significant at the 0.1%
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Table 6.3 

Sample Comparison of the Most Significant Factor Loadings 

  

  

  

  

            

COMPONENT 1 COMPONENT 2 

SAMPLE SAMPLE 

ariable A B c | D |variable| A B c D 

sol 0.68] 0.77) 0.57 0.67 | sol 0.41] 0.23 | 0.55 | 0.44 
$02 0.59] 0.71 | 0.64| 0.72 | soz 0.45| 0.32 | 0.46 | 0.40) 
$03 0.54] 0.66] 0.71} 0.61 | so4 | 0.37] 0.32] 0.48 | 0.44 
S04 0.58| 0.61| 0.54] 0.59 | Ao2  |-0.22|-0.35 +0.27 -o.38 
$05 0.83| 0.84] 0.82) 0.82 | wo2  |-0.76|-0.76 |-0.73 0.73 
MOL 0.71| 0.71| 0.72} 0.70 | Ho1  |-0.65|-0.62 |-0.62 |-0.54) 
Mo3 0.53] 0.60} 0.55| 0.49 | HO3  |-0.59]-0.64 |-0.52 |-0.45 
MOS 0.63} 0.61} 0.67) 0.62 | co2  |-0.49|-0.37 |-0.36 |-0.38 
co2 0.39| 0.32| 0.47) 0.39 
05 0.52| 0.42| 0.44| 0.43             

a cautious compromise but one producing significant computer time savings 

for over 2000 observations. As before, the seeding clusters were obtained 

from an equal segmentation of observations according to their first 

component scores. With these parameters the analysis was completed both 

for unstandardised and standardised component variates on the grounds 

that alternative but equally acceptable classifications had been produced 

from the SAMPLE A experiments using such cluster-variable definitions. 

The summary results from these clusterings are presentedin Table 6.4. 

As in the cases of SAMPLES A and B, they indicate that for unstandardised 

components 16 clusters are significantly better than a lower number. For 

standardised components the first significant Beale F-test is at 11 

clusters which is in line with the comparable Experimental Analysis VIII 

findings. 

In view of the consistency in these results and because no other 

substantive evidence was available on the 'best'’ number of classes, these 

two patterns are used for further evaluation and for the assignment of 

non-sampled population members.
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Table 6.4 

  

  

  

            

Unstandardised Components Standardised Components 

fio "et Beale Explan. Beale Explan. 
(Classes| tr (W) | F-test | Power (% trace (VW) F-test | Power (%) 

25 18560 1299 8299 1.29 

24 18880 1.76 8402 1.00 

23 19180 1.66 8468 1.66 

22 19480 U6? 8600 Ae 

21 19800 1.77 8744 1.58 

20 20160 2.16 34.1 8886 1.73 32.9: 

19 20630 Ta75 337-3 9052 1.26 3243 

18 21040 1.63 32,9 9181 1.26 31.7 

17 21450 1.51 32.0 9319 1.89 31.3 

16 21860 2.45% 31.6 9542 1.81 30.6 

15 22580 1.85 30.7 9774 1275 29.3, 

14 23180 1.76 30.0 10020 1.88 28.8 

13 23810 1.95 202 10310 2.10 28.1 

12 24580 2.46% 28.1 10670 1.92 2iae 

11 25670 1.70 26.3 11040 2.43% 25.9 

10 26530 2.32% 25.4 11570 2.62% 23.9 

9 27870 2.36% 12230 2.09 

8 29470 2.01 12850 2.06 

a 31100 1.64 13580 2.08 

6 32720 1.48 14480 1.67 

Total * Sig * Sig 
Sum of at 12 at 1% 
Squares | 53730 level 114533 21610 level 114533 
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The explanatory power of these two classifications, which will 

be referred to as Classtfications I and II, is slightly lower than 

obtained for corresponding numbers of clusters in earlier analyses. 

This is to be expected for the larger sample which inevitably shows 

greater data variation. However, compared with the 17-class a prior? 

classification of SAMPLE D data, which also produces a smaller explan- 

atory power at 18.0 per cent, the 16- and 11- class polythetic systems 

are again far superior, explaining respectively 31.6 per cent and 25.9 

per cent of standardised operational variables variances. Tables 6.5 

and 6.6 confirm that the cluster analyses of standardised and unstand— 

ardised components do produce some important differences. Certain 

classes contain a majority of identical holdings whichever data treatment 

takes place. The largely unaltered classes are 

Classification I Classification II 

Unstandardised Standardised Standardised Unstandardised 
Components Components Components Components 

3 2 7 3 

5 14 6 4 

6 4 3 6 

8 6 8 7 

13 7 1L a 

16 16 

For the remaining groups, where rearrangement of observation clusters is 

found, this is not associated with radical differences in the explanatory 

powers of equivalent models. 

The specific nature of each class in Classifications I and II is 

revealed by their centroids as shown in Appendix J. Extensive replica— 

tion of the pen-portraits of Chapter IV is observable in the 16-class 

structure, except for the emergence of a class of very large holdings. 

Consequently, such pen-portraits will not be repeated in detail here.
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Table 6.5 

Comparison of 16 Clusters of Observations 
produced ustng Standardised and Unstandardised Component Variables 

STANDARDISED COMPONENTS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

Group D2 | 3 4) 5 6] 7] 8 9) Loy Tip 12} -13)) 14715] 16} total 

1) 130 19 1 720 Ly 6 Spe oO: 194 

2 22 a 29 

3] 1/156 Z 2 2 163 

Ali eS iteree tad | 2 89} 28 iL 7 135 

5 4 2 1/126 133 

GU Fee 2 7) 3) 2 tena 11 163 

us 60) 60 

8 a 98 a uf 101 

9 3 1 41 1) 4/114 44 208 

TO] 33) 3 Leh. LD) 7 85) 1 Le gt 234 

XL} 3} 4 4} 68 8 24) 2) Ly 2 116 

12] 35] 4 1 109 1] 60] 2) 3; 13 228 

Lote 2 5 3] 68] 2) 3 6; 90 

14] 16 3 1 991) 72) 4 132 

Lo Gy 2) 22 218) 2 116} 3] 3) rd 1) 146 

16 4 im 24) 29 

Total} 231/185 | 55 137] 88/110] 91}108] 234) 61} 246| 146)135}139|170} 25) 2161                                      
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Table 6.6 

Comparison of 11 Clusters of Observations produced 
using Standardised and Unstandardised Component Variables 

STANDARDISED COMPONENTS 
  

  

  

  

  

  

  

  

  

  

  

  

                            

broup] 1] 2] 3] 4] 5] 6] 7] 8] 9]a0 [ut |roear 

1 | 248 Hi 4| 3] 59 26| 8 349 

2} 19 1} 24) 47} 10] 1 Silo 106 

a3 165 4 2 5 176 

| 4 | 10) 4] 4] 1] 1\126] 3 | 151 

A 5 5 86 h21 212 

al 6] 2] 8|i99 3] 1] 14 3 230 

By © 62 1 64 

eB s| 28/ 3] 9 6| 3]311 3 363 

ZB 9 | 18) 2] 5 62| 20] 36 121 264 

fo V1 3 3 2 178 |10 | 1 | 211 

rT 35 | 35 

Total| 333| 190 223 111 |127/165|433| 62|334 148 |36 |2161 
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Nevertheless the problem of nomenclature remains. Because 

classes are formed by clustering on the basis of overall multivariate 

similarities and dissimilarities between holdings, it is dangerous to 

employ names which reference only a few distinctive characteristics. 

For example, in Classification I, Class 7 is characterised by holdings 

with a very high proportion of horticultural land, yet at least one 

observation in that class has no horticultural land at all. It is of 

the same size and has an equivalent proportion of "other arable land" 

cultivated as intensively as in the horticultural holdings. The obvious 

solution is to talk of Classes, IA, IB, IC\... or Class Ili, Ilii, ITizi ... . 

Unfortunately, this is unlikely to be acceptable to most classification 

users who require something more immediately ‘tangible’ and interpretable. 

Thus the following nomenclature for Classification I is only tentatively 

suggested. (Table 6.7). If used in official tabulations, the attention 

of readers must be drawn to its inherent limitations and the nature and 

basis of multivariate classifications. 

Examination of the univariate F ratios in Appendix J reinforces 

the expectation that classes formed by clustering from standardised 

component scores have a lower emphasis on holding size factors and give 

relatively more weight to the variables contributing to the higher 

numbered components. In Table 6.8, the relative distribution of observ- 

ations between the two classifications is presented. While the classes 

of horticultural establishments, farms operated by female holders, 

corporately or jointly held undertakings and the small subsistence and 

pigs/poultry holdings remain unaltered to any degree between the two 

schemes, in other cases differences are consistent with the explanation 

above. For instance, in Class 9 of Classification II more importance is 

attached to parallels in the age of the holder, land tenure and crop
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Table 6.7 

Classtfieation I Suggested Nomenclature 

  

  

Class 

lumber Suggested Nomenclature 

1 LARGE /ARABLE-DAIRYING/CAPITAL INTENSIVE / 

2 VERY LARGE /ARABLE-GRAZING LIVESTOCK/CAPITAL INTENSIVE/ 
GOOD MANAGEMENT PRACTICES/ 

3 SMALL/GENERAL MIXED/LOW CAPITAL INTENSITIVITY /OLDER 
HOLDERS / 

4 MEDIUM/ARABLE-PERMANENT CROPS/LOW CAPITAL INTENSITIVITY/ 
LABOUR INTENSIVE SHARECROPPING IMPORTANT/ 

5 SMALL/GENERALMIXED/LOW CAPITAL INTENSITIVITY/FEMALE HOLDER, 

6 SMALL/PERMANENT CROPS~ARABLE/DRAFT ANIMALS IMPORTANT/ 
HOLDER PART-TIME/ 

7 VERY SMALL/HORTICULTURE/LABOUR AND CAPITAL INTENSIVE/GOOD 
MANAGEMENT PRACTICES 

8 MEDIUM/ARABLE-PERMANENT CROPS/LOW CAPITAL INTENSITIVITY/ 
CORPORATE AND JOINT HOLDERS/ 

9 SMALL/DATRYING-ARABLE/LOW CAPITAL INTENSITIVITY /HOLDER 
PART-TIME/ 

10 MEDIUM/ARABLE-DAIRY/CAPITAL INTENSIVE/SUCCESSIVE AND 
INTERMEDIATE CROPS/MAINLY RENTED/ 

1 VERY SMALL/ARABLE-PERMANENT CROPS-PIGS AND POULTRY/HOLDER 
PART-TIME / 

12 MEDIUM/DAIRY-ARABLE/CAPITAL INTENSIVE/ 

13 LARGE/ARABLE/SUCCESSIVE AND INTERMEDIATE CROPS/CAPITAL 
INTENSIVE/GOOD MANAGEMENT PRACTICES /MAINLY RENTED/ 

14 LARGE /DAIRYING/CAPITAL INTENSIVE/GOOD MANAGEMENT PRACTICES/ 
MAINLY RENTED/ 

abs} SMALL / GRAZING LIVESTOCK-ARABLE/LOW CAPITAL INTENSITIVITY/   16   YOUNG HOLDERS PART-TIME/MAINLY RENTED/ 

VERY SMALL/SUBSISTENCE-PIGS AND POULTRY/PART-TIME HOLDERS/   
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Table 6.8 

Observation Distribution 
Classification I by Classification IT 

CLASSIFICATION IT 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

                          

Class 
Numbers] 1 ]|2/]3]41]5] 6] 7 | 8} 91/10 |11/Total 

1 172 1 12 52 25) 5 194 

2 6 15 4 3 L 29 

3 161 2 163 

4 SEW Salas PILLS LS a 135 

5 4 129 133 

6 11 145 1 jul £ 163 

Z 60 60 

8 aN 1) 93 6 101 

9; 207 1 208 

10 Diels lace 24} 21 | 49 20} 1 234 

a 4} 1] 60 SY eS Joey fe Ele 9 Wed lic] L6 

12 106} 5] 3 2/107 2) 3 228 

13 3| 80} 4 2 ul 90 

14 25 38 69 132 

15 2 1 8 2 2 128 a 2| 146 

16 29) 29 

Total | 332/190/223|111 127 165 |433 | 62 |334 |148 | 36/2161 
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Table 6.9 

Classtfication II Suggested Nomenclature 

  

  

    

Class 

lumber Suggested Nomenclature 

1 ARABLE-DAIRYING/CAPITAL INTENSIVE/ABOVE AVERAGE SIZE/ 

2 GENERAL MIXED/CAPITAL UNINTENSIVE/OLDER HOLDERS /BELOW 
AVERAGE SIZE/ 

5 PERMANENT CROPS-ARABLE/DRAFT ANIMALS IMPORTANT/HOLDER 
PART-TIME/BELOW AVERAGE SIZE/ 

4 ARABLE-PERMANENT CROPS/CAPITAL UNINTENSIVE/CORPORATE- 
JOINT HOLDER/ABOVE AVERAGE SIZE/ 

5 ARABLE/CAPITAL INTENSIVE/GOOD MANAGEMENT PRACTICES/ 
ABOVE AVERAGE SIZE/ 

6 ARABLE-PERMANENT CROPS/CAPITAL UNINTENSIVE/LABOUR 
INTENSIVE/SHARECROPPING IMPORTANT/AVERAGE SIZE/ 

7 DAIRYING-ARABLE/CAPITAL UNINTENSIVE/AVERAGE SIZE/ 

8 HORTICULTURE/LABOUR AND CAPITAL INTENSIVE/GOOD MANAGEMENT 
PRACTICES/WELL BELOW AVERAGE SIZE/ 

9 DATRYING-ARABLE/YOUNG HOLDERS/AVERAGE SIZE/MAINLY RENTED/ 

10 GENERAL MIXED/CAPITAL UNINTENSIVE/FEMALE HOLDER/BELOW 
AVERAGE SIZE/ 

11 SUBSISTENCE-PIGS AND POULTRY/VERY CAPITAL UNINTENSIVE/ 
LABOUR INTENSIVE/HOLDER PART-TIME/WELL BELOW AVERAGE 
SIZE/   
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distribution than to holding size factors. The same is true of Class 1 

in Classification II which represents a merger of two distinctively 

different size groups in Classification I. The similarities of these 

holdings in capital goods ownership and crop and livestock patterns 

is more important than size differences after the equalisation of the 

weighting of source dimensions achieved through component standardis- 

ation. 

Unfortunately, the differences between the classifications are 

more a question of shading than black-white contrasts. Summary 

nomenclature cannot adequately describe such subtle variations so 

that the only substantial changes between Tables6.7 and 6.9 are in terms 

of the order in which the wording of class titles are provided. 

6.3 Assignment Rules 

In both Chapters II and IV it was seen that the most straight- 

forward and computationally efficient method of assigning non-sampled 

observations to classes involves the use of classification functions. 

There are as many of these linear functions of discriminating variables 

as there are classes. The function producing the highest score from 

an observation's variate vector identifies the class membership of that 

observation. 

Experimental evidence supported the view that not all variables 

possess equal discriminatory power to distinguish between classes. 

However, the experiments of Chapter IV had examined only two possibilities, 

namely the best 25 and 50 variables. Prior to the classification of the 

entire data set, it was felt to be desirable to pursue this issue further. 

Therefore, the internal prediction success rates were computed from 

classification functions of increasing numbers of variables. The summary 

results are given for Classification I in Table 6.10 and for Classification
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Table 6.10 

Discriminating Variables - Classtfication I 

  

  

      

NUMBER OF VARIABLES a ae aera eae FUNCTIONS 

[class 25 29 34 39 50 

1 76 79 79 79 79 
2 2 72 79 83 83 
3 87 87 91 90 93 
4 78 78 79 82 83 
5 99 99 99 99 99 
6 74 79 83 83 83 
7 93 93 93 93 97 
8 82 82 82 82 82 
9 87 91 91 91 91 

10 14 81 86 88 87 
ll 67 69 72 7 72 
12 66 70 76 81 82 
13 79 82 88 86 87 
14 80 81 82 83 84 
15 79 80 82 84 85 
16 76 76 76 76 76 

Total | 78.8 81.291 83.9, 84.9 85.6 
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Table 6.11 

The Effeet of Variations in the Number of 
Disertminating Variables - Classtfication IT 

  

  

  

z 

NUMBER OF VARIABLES Pe cetera FUNCTIONS 

Class 22 25 29 34 39, 50 

1 81 83 84 83 84 85 

2 87 87 87 87 88 88 

3 70 69 67 71 74 76 

4 86 86 86 86 86 86 

5 76 75 77 77 80 80 

6 69 75 77 78 80 82 

df, 90 91 95 95 oF, 96 

8 89 90 90 92 94 95 

9 87 87 87 91 92 93 

10 99 99 99 99 99 99 

11 64 64 72 78 78 78 

Total 83.3 83.9 85.1 86.4 87.7 88.5        
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II in Table 6.11. The chosen numbers of discriminating variables for 

these trials appear idiosyncratic at first sight. They are, in fact, 

largely arbitrary, the decisions being dictated by programming 

considerations and the intention to increase the discriminating 

variable set in steps of about five. 

For both classifications, functions of 34 discriminating 

variables were chosen. For the SAMPLE D data, on which the trials were 

conducted, this was the point at which every class had at least 70 per 

cent of its observations correctly identified. The overall proportions 

of 'hits' in Classifications I and II were 83.9 per cent and 86.4 per 

cent respectively. Even with the full set of possible discriminating 

variables the corresponding figures rise by only a small amount to 85.6 

per cent and 88.5 per cent. 

The classification functions of the 34 variables in each case are 

shown in Tables 6.12 and 6.13. Their use in the assignment to classes 

of the 21743 non-spurious agricultural holdings comprising the population 

of this study is discussed below. 

6.4 Classifying the Population 

The assignment of each agricultural holding in the population was 

accomplished using a variant of POPPROG. Program popctass! was designed 

to read in the classification functions and, having converted survey 

variables to operational variables, to compute the value of each function. 

Having found the highest function value for each observation and thus 

identified the class to which the observation should be assigned, summary 

class characteristics were compiled and the explanatory power of the 

classification eventually ascertained. 

  

1 Produced in Appendix C.
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It will have been noticed from Tables 6.12 and 6.13 that the 

constant term for each classification function is shown in two parts. 

The second is the adjustment for prior probabilities proportionate to 

class size. If this is ignored then prior probabilities are assumed to 

be equal and an alternative assignment of observations is possible. 

The results of assigning observations using unequal and equal priors 

for both Classifications I and II are shown in outline in Table 6.14. 

The corresponding distribution between the classes of the a priori scheme 

are also repeated in the same table for comparison purposes. Confirm- 

ation is provided from these analyses that different assumptions 

concerning priors little affect the distribution of observations or the 

explanatory power of the individual models, that SAMPLE D and the popul- 

ation are very similar, and that the data based polythetic classifications 

are 50-75 per cent better than the a prior? approach with fewer classes. 

The SAMPLE D distributions, of course, relate to predicted class 

membership and are therefore a little different to the class sizes shown 

in Table 6.8. However, once again it is found that the explanatory 

power of these predicted class distributions is very close to actual 

class distributions produced by clustering and shown in Table 6.4. 

To complete the picture of population classification the mean, 

standard deviation, minimum and maximum value of each operational 

variable is shown in Appendix K for each class of the a priori classif- 

ication and Classifications I and Ty Inevitably, the centroids in 

Appendix J and K are very similar. The population classes do, however, 

exhibit greater variation in some cases. Although spurious holdings 

have been ignored in the three classifications, 'outliers' which were 

eliminated for purposes of defining classes are now classified. 

Consequentially, the variances of some variables in certain classes are 

"stretched' by their presence. 
  

1 Using priors proportionate to class size.
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Table 6.12 

‘Classt fication Functions — Classification I 

POPULATION ASSIGNMENT BY CLASSIFICATION 1 

CLASSIFICATION PUNCTION NUMBER 
3 

  

   

   

  

   

VARIARLE 1 2 4 5 ‘6 $02 0,00176410 0,00753120 9,000378256  0,90034907 0, 00047963 0.00036831 $03 70,00824400 9,05169300 —0,07251900 005192600 004069900 $04 2, 46200000 435260000 1,67880000 2,60760000 2,03980000 1.86380000 $05 0,99891000 0,78268000 0,46584000 0,43824000 0,27022000 0.55786000 101 0,22185000 0,19323000 9,20536000 = 0, 22377000 0,20895000 0.12109000 Loz 0.19093000 © 0,24227000 0,19399000 0413470000 —-0.1909n000 9.06973700 404 9,20174000 0417259000 0,21882000 0,20109000 —0,21603000 0.15202000 Los 0,23536000 119366000 0,22126000 0.31239000 023215000 0.40829000 Lo? 0,30337000 0,32143000 0,23830000 0422094000 0,23866000 0.15933000 Los 0.22806000  0,18082000  0,25196000 0424415000 0,25868000 0,412199000 13 5,92480000 5,64850000 5,55670000 114,10800000 5,38510000 = 629740000 14 =0,64913000 0,46218000 —-#0,71942000 0,62428000 #0,48242000 =1.146010000 4O1 -0,05812200 104757400 — 90,02951300 —#0,03965700 5003539400 #0..05587800 Aos . 0,03589400 0,00964010 0,02153300 0,06839700 0,02600000 0,.00489120 AOS 0,02761200 —-0,0816200 0,05766600 0.07984000 006544900 0.05211900 Ao? 0,02686200  —0,17468000 #0 ,00527250 0,01572700 0.18062000 =0.04884500 woe 0,18537000 0411499000 0,17853000 0416606000 —0,16264000 0.12049000 wos 70,03714600 =0,02100300 9003606200 =0,.02294700 0,01661700 — #0,02143200 wor? =0,02875000 +93593000 9,42721000 — #0,04454200 —#0,00417030 003476300 Mor 2,59370000 = -0,77144000 9,40642000 = 1,66140000 0,92055000 0.83711000 HOS 6, 42600000 6,61720000 0, 14872000 0.59084000 —*0,60697000 = 0..49440000 Mos 6,55320000 3,74700000 0,48700000 0478597000 0,70812000 1,27710000 406 0,21506900 0419620000 = 0,.21427000 04241862000 —0,4056000 0.48107000 Mo? 2,64800000 4,16290000 104440000 1,69520000 0,89519000 + 13.72000000 408 116330000 0,32164000 0,20073000 0.16939000 029925000 0.413604000 Hog 9,69310000  10,71600000 8,23170000 8, 08570000 8, 12830000 804640000 HOS 109,58000000 66,05700000 109,43000000 140,17000000 71.39700000 109.24000000 HOS 76,89700000 © $5,36000000 75,54700000 75,25300000 95.77800000  72.31300000 HOS 0,61477000 9,61006000 9,79329000 0,62797000 0,62045000 0,60761600 #06 4,71920000 7,14820000 4,51110000 4.19260000 4, 06420000 6.99370000 
Gor 0.38615000 041944000 9,40067000 026492000 0.39062000 0.44763000 
oe 0, 36575000 0.39358000 0,38506000 0.24709000 0.39105000 0.39008000 G04 =1,56260000 0,64722000 6165410000 0,38792000 *2.03120000 4.01 330090 Gos 954742000 — =0,29675000 0, 16547000 0, 46943000 «0, 13444000 0. 26586000 CONSTANT =151,96000000 ~136,03000000 #129,18000000 ™141,62000000 =108,91090000 #109,06000000 

™2,41050000 =4,51104000 =2,58655000 "2,77307000 =2,78794000 72.58455000 

CLASSIFICATION FUNCTION NUMBER 
8 9 

   

  

   

  

VARI ARLE 7 10 aM 42 $0 0,00063351 0,00090498 9,00030003 0,00062854 0,00069444 0.00057780 $03 "9.03210200  =0,06062400 —90,05045900 004432000 004606600 =004255200 $04 2,21970000 465450000 2,00340000 2415190000 4,91899000 2,16420060 $03 0,84152000 0,01158700 9,40211000 1,07840000 0, 49932000 0,74378000 01 0,18577000 0,15954000 0,20942000 0,23056000 419625000 0.22321000 loz 0,17995000 0,12204000 0,19661000 0,22258000 0,23560000 0,19683000 104 164020000 0,11623000 0, 20862000 0,20698000 0,25146000 0.19326000 Lop 9,22116000 0,16456000 0,22835000 0,24720000 0,21325000 0,23546000 07 0,36015000 0,14608000 0,25674000 0,24844000 0,31672000 0,27643000 Los 0, 25354000 0,15772000 0,28574000 0,23102000 0,20567000 0.25816000 us 5,06850000 5,18520000 4195780000 5,18106000 625890000 5,57130000 416 =2,00070000 9,00110260 9) 43408000 122760000 © =4, 30080000 0.11993000 A01 0,08179000 0402687500 01976900 #0039421 003070700 0103354800 A03 0,0¢€381800 0,01653800 0,01947600 0,02758100 0,01474500 0,02775900 AOS 0,08259100 0,04255700 0,05812700 0,06504600 9,15794000 0,06117300 aor 70,06323500 0,10174000 9,04313800 0,01019500 004246600 0.05037200 woe 0,18271000 0,00946390 0,17702000 0,18050000 0,17595000 0,18560000 woe 70,02716300 =0,02713300 0,02185300 103972600 = =0,01616100 = 0.00568630 wor "0,02084900 0404379700 — 0,03304300 0,02948600 =0.03678000 003149800 Mot 0, 41799000 0,65388000 9,07993600 2,94510000 4,37090000 3,34300000 MOS 70,45531000 0437881000 #0, 34607000 0,47744000  #0,93698000 0.24565000 HOS 0,50791000 163699000 9,06082900 2, 40280000 0,39740000 4,18310000 M06 2,00200000 0,07809900 022665000 0,24375000 9, 30030000 9,21654000 Mor 4,55330000 709890000 185020000 2,55770000 3194020000 254530000 Hoe 0'58243000 0,18753000 0 (17528000 0,12188000 0,537938000 0,17106000 Hoe 10; 21000000 6,94170000 8/ 29850000 8, 39690000 8750020000 880270000 Hos 114,99000000 18,65300000 190,19900000 109,75n00000 440:46000000 410229000000 HO4 77,32600000 24453300000 74,81400000 —75,58400000 —75.47700000 7624800000 HOS 9,54390000 0,60984000 9,61554000 0,54912000 0, 59588000 0,62601000 HOO 6,09890000 3,09210000 32730000 4,72200000 830370000 5115280000 G01 0,38034000 0,32814000 0, 37619000 0,38217000 0.38905000 0,38722000 G02 0,37865000 0,51998000 0,37266000 0,41870000 0.36389000 0,36418000 G04 =2,82710000 70.93125000 ©1,35490000 94,59020000 =4, 624 nn G00 =0.50054000 S95 =0,82324000 —=0,03333700 0 ,07804700 0,00154900 9,083n8300 9,54050000 GONSTANT =204,72000000 #44,13000000 =120,87000000 #119,32000000 »423-4z0n0000 ©125,58000000 73.58416000 =3,06315000 +34081000 "2422303000 #2.92474000 224895000 
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Table 6.12 
(continued) 

CLASSIFICATION FUNCTION NUMBER 
14 

    

VARIABLE 43 45 16 
802 0.002468540 0,00138410 0,00033278 0,00069087 803 70,08945900 0,01275300 =*0,04261100 0.15446000 804 178780000 177110000 1,95850000 1,15840000 
$05 2,31920000 0,47595000 0,47566000 0.19385000 
L071 0,20604000 0,19458900 9,19771000 0,20232000 
Loe 0,39374000 0,18417000 0,17615000 0,23564000 
Los 0,17420000 0.17677000 0,21366000 0.35R80000 405 0,20437000 021053000 0,21404000 Lo? 0, 26376000 0,51884000 0,26954000 +40110000 
408 0.19981000 0.27028000 0.27871000 0.22251000 113 5,67180000 5.99620000 3,78740000 6.93480000 
L146 1,20380000 =1,73870000 #1 ,23160000 74,01550000 ~ A0T 70,02548500 70,03223500 #0,02354500 70,02508200 
aos 0,02982000 0,01675500 0,02164400 *0,02801200 
A0S 0,04312200 0,04048600 0,06285200 0,06730800 
Ao? 0,09113300 70.00240980 0,00713610 346600000 
woe 0.11263000 0.17157000 0,17566000 0.16102000 
woo -0,02801700 =0.04117700 #9,06869400 0401105400 

  

wo7 104786800 70,06508000 #0,06199900 ”0.01929100 
MOT 2,92590000 4,46610000 0,30223000 3,37040000 

  

MOS 9080000 =0.71820000 00,35501000  0,33614000 Mos +41976000 7,18770000 —0,43023000 2, 76290000 406 0,25748000 0,23647000 0,23801000 = 0, 23744000 MO? 4,15020000 3.29830000 2,32400000 3.55210000 Hos 70,00061943 0.17160000  0,16592000 = 0, 09 326000 woz 11,75600000 10,06800000 8. 35500000 _—«&, 20530000 HO3 108,67000000 112,11000000 141,07000000 104,41000000 404 76,60600000 77,69000000 75,66900000 79.21900000 HOS 0,60485000 0,55112000 053338000 «=—-0,6 2349000 WO6 3490000 4451940000 = 756410000 = 8, 64440000 G01 8998000 0,57849000 © 0,38719000 0. 37794000 Go2 +41890000 —0,40717000 «0, 39952000 ©=—-0, 33742000 

  

G04 2,10480000 1, 42290000 =1,50960000 "0.37188000 
Gos 0, 10863000 0,16275000 #9,12514000 ™0,31806000 CONSTANT =136,54000000 #128,04000000 7115,11000000 »205,04000000 

73.17845000 = =2,79557000 #2,69474000 74,31101000
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Table 6.13 

Classtficatton Functions 

POPULATION ASSIGNMENT BY CLASSIFICATION IT 

VARTARLE 
soz 
303 
$04 
805 
401 
loz 
tos 
04 
tos 
Lor 
08 
us 
Aoe 
AOS 
Ao? 
407 
woe 
wos 
wos 
woe 
wo? 
Moz 
Mos 
40s 
406 
Mo? 
x01 
Hos 
40> 
KO6 
601 
Goze 
a 

4 

-0,00403320 
0,.01691700 
1, 44660000 
0,98886000 
0.22454000 
0,14625000 
0.19633000 
9,14263000 
0,18888000 
0,18066000 
0, 22763000 
5,57590000 

0,02111600 
0,01709400 

0, 30684000 
0, 42338000 
9.1¢040000 
0.22475000 
0.21735000 
0,1¢2692000 

0,17094000 
0, 96872000 
3, 55670000 
4,94270000 
0.17406000 

10,86800000 
126,94000000 
80.19300000 
0,58565000 
3,52500000 
0,38202000 
0,35321000 
0, 66993000 
0, 80035000 

eoryeant =167,88000000 

VARIABLE 
soz 
805 
$04 
$05 
L014 
toz 
Los 
tos 
tos 
Lor 
Los 
us 
Aoz 
AOS 
Ao? 
Wot 
woz 
wos 
405 
W06 
wo? 
noe 
Mos 
HQS 

406 
Mor 
HOT 
HOS 

HOS 
06 

601 
G02 

G04 
60s 

=1,87321000 

7 
=0,00103390 

0118990 
5890000 

0179018000 
0.21990000 
0117694000 

0,20512000 
0.14665000 
9,19200000 
0, 12996000 
0, 29025000 
535680000 
a 00800720 

    

0.41352000 
0,11332000 
ae 21324000 

  

0.19728000 
=1,61520000 
=0,53130000 
2,06780000 
0,1%631000 

10, 65400000 
126,37000000 
79, 33000000 

9,58719000 
&,10130000 

0,37384000 

0, 38001000 
1,92540000 
0.18460000 

CONSTANT =465,51000000 
=1,60759000 

CLASSIFICATION sUNCTION NUMBER 
2 3 

=0,.00096555 
=0,01182700 
0496127000 
0.95479000 
0419269000 
9,15280000 
041548000 
0,15525000 
0,18356000 
0,12822000 
0,23117000 
567460000 

70403454600 
0.90928190 

0, 32276000 
0,40322000 
0411994000 
0423974000 
0,21872000 
0112319000 
0,54256000 

"1482349000 
031704900 
1431960006 
0,18009000 
10,24300000 

128, 23000000 
75,85500000 
0470599000 
2,52050000 
0,40250000 
0, 59310000 
0477746000 
0,07374600 

=176,19000000 
#2, 43153000 

#0,00401050 
9,00611610 
1,12980000 
0,90349000 
0.17023000 
0,07025700 
0,20527000 
0, 10696000 
0,14339000 
0,11998000 
0,14405000 
665360000 

#0,04468100 
001555700 

134521000 
0. 41088000 
9,19087000 
0,24527000 
0,24827000 
0.15769000 
0,17504000 

=9,07740700 
= 0,50064000 
2,12370000 
9, 18468000 

18,50700000 
123.42000000 
82, 44600000 
9,55915000 
3,77290000 
9,40757000 
9, 38699000 
145380000 
0,20851000 

=160,58000000 
©2,27118000 

  

- Classtficatton IT 

4 
0,00021296 

"006732500 
1,55510000 
0,09523800 
0416490000 
0.13815000 
0420346000 
0.09249800 
0415592000 
0,.08630500 
0.15690000 
5, 79480000 

=0.03212400 
*0,00250220 
0,.03490500 
0,09205400 
0,02420500 
0.23130000 
0.21640000 
0415756000 
0.12700000 
0486059000 
0. 75381000 
4.36880000 
0,05065200 
7,44490000 

20,39400000 
75.00050000 
0.66182000 
3,09890000 
0.30638000 
0,30193000 
2, 64850000 
0.146979000 

74775800000 
*2,96870060 

ECABRTELER TION EORETIOR NUMBER 

-0, onosez4s 
=0,00920670 
0,88865000 
166610000 
0419082000 
0412070000 
0,21845000 
1455089000 
0419169000 
0,15094000 
0421502000 
4,84060000 

=0,03442400 
0.90965770 

=0. 46754000 
083404000 
0410344000 
0423677000 
0.18598000 
0411823000 
116925000 

1,10729000 
=0,58404000 

1414340000 
1, 70959000 

13,24300000 
130,49000000 
80, 02400000 

0453068000 
4486870000 
0437354000 

7425900 
7690000 

70141256000 
#245,77000000 

=3,55124000 

   

  

0, oo107210 
#0.01461500 
1,12280000 
0,95932000 
0,20993000 
9,15563000 
9,19700000 
0,44117000 
0,17187000 
9,18918000 
0,23602000 
3,74710000 

©0,04687500 
9.04467400 

#9, 30110000 
0.42492000 
0,11681000 
9,25701000 
0,27139000 
0,13729000 
0,48377000 

#1, 50050000 
#0,29366000 
2,41620000 
9,20118000 
1,25900000 

12709000000 
81,03800000 
0,48833000 
432340000 
0,37478000 
0, 60248000 
0,87551000 
Q.28587000 

164, 52090000 
186717000 

  

40 
=0,00102230 
7000908480 
1410080000 
0.92310000 
0.23231000 
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A Priori Classification I Classification II 

set. ici Priors Proportionate Priors Proportionate 

Clemettreacian to Size Priors Equal to Size Priors Equal 

Iclass | 
lumber | Sample D Population Sample D Population Sample D Population Sample D| Population Sample D | Population 

1 93 (4.3) ]1130 (5.2)| 201 (9.3) | 2260 (9.5)| 201 (9.3) | 2246 (10.3) 345 (16.0) 3533 (16.2) 343 «43.9 3520 (16.2) 

2 | 52 (2.4)] 399 (1.8)] 31 (1.4)] 290 (2,2) 32 (1.5) | 307 (1.4) | 181 (8.4)| 1821 (8.4) | 192 (8.9) |1920 (8.8) 
3 498 (23.0)} 4733 (21.8) 169 (7.8)| 1653 (6.9)| 173 (8.0) | 1682 (7.7) 171 (7.9)| 1738 (8.0) | 183 (8.5) |1825 (8.4) 

4 50 (2.3) | 556 (2.6)] 117 (5.4)| 1248 (5.2)] 122 (5.6) | 1317 (6.1) 98 (4.5)| 1117 (5.1) 98 (4.5) |1117 (5.1) 

5 45 (2.1) | 523° (2.4)] 175 (8.1)| 1569 (6.6)] 175 (8.1) | 1567 (7.2) 111 (5.1) ] 1079 (5.0) | 121 (5.6) |1220 (5.6) 

6 119 (5.5) | 1068 (4.9)] 136 (6.3)) 1295 (5.4)]} 137 (6.3) | 1291 (5.9) 148 (6.8) | 1576 (7.2) | 171 (7.9) |1739 (8.0) 

7 163 (7.5) | 1466 = (6.7) 63 (2.9)| 702 (2.9)} 63 (2.9)}| 705 (3.2) 508 (23.5¥ 5048 (23.2)) 457 (21.1)4582 (21.1) 

8 | 268 (42.4) 2670 (12.3) 91 (4.2)| 1004 (4.2)| 91 (4.2) | 1002 (4.6) | 65 (3.0) | 702 (3.2)] 65 (3.0) | 704 (3.2) 
9 101 (4.7) | 1079 (5.0) | 241 (11.2] 2540 (10.6} 233 (10.8) 2438 (11.2) 325 (15.0) 3185 (14.6)] 322 (14.9) 3163 (14.5) 

lo 380 (17.64 4058 (18.7) 240 (11.1] 2334 (9.8) | 223 (10.3 2114 (9.7) ‘178 (8.2) | 1590 (7.3) 178 (8.2) | 1590 (7.3) 

in S52 (2.4)} 563 (2.6) 97 (4.5)| 924 (3.9)} 103 (4.8) | 1012 (4.7) 31 (1.4) ] 354 (1.6) 31 (1.4)| 363 (1.7) 

12 85 (3.9)| 834 (3.8) | 231 (10.7} 2153 (9.1)} 213 (9.9) | 2026 (9.3) Nea. Nea. Nea. Nea. 

13 | So (2.3)| 447 (2.1)| 92 (3.8)| 789 (3.3)] 83 (3.8) | 836 (3.8) 2 S : ” 
14 5S (0.2)] 69 (0.3) | 127 (5.9)] 1335 (5.6)| 141 (6.5) | 1484 (6.8) i a 4 if 

15 63 (2.9)} 666 (3.1) | 135 (6.2)| 1291 (5.4)| 145 (6.7)| 1388 (6.4) i * ye 

16 0 (0) 15 (0.1) | 25 (1.2)} 326 (1.4)| 26 (1.2)| 328 (1.5) a e . * 
ay | 137 (6.3)| 1467 (6.7) Na, Nea. Mea. Nea. " ‘ * is 

2161 21743 2161 21743 “T2161 (21763 2161 21743 2161 [a1743 

ixplan- | } ae | | 
er 18.0% 16.3% | 3.St 28.3% 31.5% | 28.3% 25.8% 24.6% 25.8% | 24.6% 

% of observations shown in parentheses. . 

Table 6.14 

Clasetfications of the Population of Agricultural Holdings 
Distributions and Explanatory Povers 

 



ALG = 

6.5 Cost Considerations 

The developmental and experimental stages of this approach to 

multivariate classification have quite obviously consumed substantial 

amounts of computer time and many man-hours. Having provided a 

validation of the total procedure a potential user will be interested in 

the costs associated with its implementation for new problems or data 

sets. The following information is for guidance only. It relates to 

the sampling of ten per cent of a population of 22000 members, the 

analysis of that sample in the manner described in this and earlier 

chapters, and the application of final assignment rules in classifying 

the population. Manpower costs are ignored and computer time and costs 

are based on the use of an I.C.L. 1904S machine of the configuration 

currently operating at the University of Aston Computer Centre. The 

further assumption is that the programs and packages listed in this text 

are employed without modification. It is quite certain that these 

programs could be made somewhat more efficient by a professional computer 

systems analyst and programmer. The costs are shown in terms of central 

processor units (CPU's) or mill time and in value terms at the present 

rate of charging at Aston for external commercial users (9p per CPU). 

With the information from Table 6.15 and allowing for cluster 

analyses of both standardised and unstandardised component scores, the 

computation of six sets of classification functions and two population 

classification runs, the total cost would be a little over £3500. Even 

though this represents a fifteen-fold increase overthe a prtort classif- 

ication of the same population, it nevertheless represents a trivial sum 

in comparison with data collection and analysis costs for large scale 

surveys.
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Table 6.15 

Implementation Costs for Multivariate Classtfication 

  

  

5 ne Program or CPU's Cost 
Analysis Description Package (in cc's)| (in £'s) 

Selection of Sample, Conver- SYSTSAM 
sion from Survey to or 
Operational Variables RANSAM 15 135 

Full Principal Components 
Analysis UASTATSXDS3 20 180 

‘Preparation of Principal 
Component Scores for 
Cluster Analysis PRINSORT 5 45 

Cluster Analysis (per run) CLUSTPROG 60 540 

Computation of Classification 
Functions’ (per classific— 
ation) SPSS MK 6.5 25 225 

Classification of all observ- 
ations (per classification) POPCLASS 40 360 

Classification of all observ- 
ations using a priori 
classification scheme POPPROG 25 225       
  

1 SPSS MK 6.5 was not available 
at Aston and was implemented at 
Manchester University. The 
Manchester CDC 7600 is approx- 
imately 40-50 times more 
powerful than the ICL 1904S and 
this conversion factor has been 
employed to obtain an 
equivalent ‘Aston Cost’. 
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CHAPTER VII 

CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDY 
  

Tek General Conclusions 

This research study has represented an initial pilot invest- 

igation of the feasibility and practicability of moving from a 

relatively simple, largely arbitrary and totally untested method of 

classifying agricultural holdings by principal activity to a more 

complex multivariate procedure which allows the incorporation of any 

number of classifying variables. An operational approach has been 

suggested which, although more costly to apply than the a prtort 

method, produces much more distinctive classes of holdings with 

regard to their 'total production systems’. The relative improvement 

in the explanatory power of the polythetic data based classification 

more than justifies the cost increase, which is, in any event, marginal 

to the total costs involved in the exercise of conducting, analysing 

and publishing agricultural census data on an international scale. 

The two alternative classification schemes which are proposed 

are in fact two of many available from the analysis. While they are 

in a statistical sense the 'best' classifications, there may be good 

agricultural, administrative or political reasons for preferring 

schemes with more classes or based on alternative patterns of 

classification parameters. Such factors are outside the competence 

of the author but may be validly allowed for by end-users in the 

final decisions about the precise form the classification should take. 

Further breakdown of the cluster-classes is also possible to the same 

end. For instance, the class characterised by high 'standard' 

livestock per hectare, small overall size and a larger proportion of 

non-agricultural land is made up of both very small peasant holdings
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of a mainly subsistence type, and small but intensive pig and 

poultry producers. These could clearly be distinguished in separate 

sub-classes. 

The enlarging of the European Economic Community to include 

the U.K., Eire and Denmark means that farms from these countries are 

included in the 1975/76 Farm Structure Survey. While it would 

appear necessary to re-estimate the classification scheme with data 

from these important agricultural producers included, there are few 

grounds for believing either that the structure of agriculture has 

changed within the founder members over the 1966 to 1975 decade, 

or that the classification based on 1966 data cannot accommodate the 

patterns of agriculture in the new member nations. 

7.2 Remarks on the Classifactory Variables 

The availability and selection of variables for analysis has 

been seen to be crucial insofar that the ultimate decisions taken 

here will dictate the weighting of the classification. The reported 

investigation contained fewer aggregated variables than were available 

in detail from the 1966 Farm Structure Survey. In practice, all 

survey variables were represented in some way in one or other of the 

operational variables which were constructed to reflect the balance 

of collected information. In so doing, the classifications arrived 

at were fairly heavily influenced by holding size considerations. 

This was as much due to the regular correlations in some classes 

between holding size and such variables as the ownership of capital 

equipment and the educational level of the holding managers as to 

the inclusion of five explicit measures of farm size. 

The other dominant influence on the classification was the 

presence of binary variables. For at least two classes these



= 180) — 

represent the most distinctive characteristic. In both instances the 

binary variables in question had a small minority of observations 

with unity values so that upon standardisation such observations were 

shown to be several standard deviation units from the overall sample 

mean. Inevitably their similarity in this respect may have outweighed 

less marked differences between them on other variables. However, 

the groups of female holders and corporate and joint holders do show 

other consistent patterns over a range of variates suggesting broad 

syndromes constituting genuine classes. This interpretation is 

supported by the fact that not all female holders or corporate and 

joint holders are in the two classes in question. Where a holding 

has other distinguishing features these have a greater influence 

than does its extremity on the relevant standardised binary scale. 

Eventually the decision about the variables to incorporate in 

classification must depend upon the purpose(s) which the final scheme 

must serve. If there are numerous potential users there will need to 

be a large number of classifying variables built in, and the classes 

so formed will inevitably be sub-optimal in relationship to a specific 

use. 

The classification study has also highlighted certain deficiencies 

in the data collected in the Farm Structure Surveys. The wording and 

nature of some questions has made analysis of results more difficult 

than necessary. The separation of ‘agricultural land' and ‘other land' 

appears sensible at first sight. It does, unfortunately, create diffic- 

ulties when it is remembered that ‘other land' includes farm buildings 

such as milking sheds, pig sties and battery hen houses. For some 

holdings there will be little or no ‘agricultural land" and yet the 

holdings are very legitimately and significantly part of the commercial 

agricultural sector. Another problem occurs over the information
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available for the holding manager compared with the holder. In the 

majority of cases these are one and the same person. In the few 

exceptional cases of joint or corporate holders they are not, and yet 

the only information provided for the managers of these holdings is 

their educational background. Knowledge of their sex and age, the 

proportion of time spent managing the holding and whether they have 

any non-holding employment, would be invaluable. It would also 

eradicate the need for "not applicable" answer codes to such 

questions when the holder is not an individual natural person. 

Incompatibilities between the area of land under glass and the 

sum of the areas of heated and unheated greenhouses for certain 

horticultural holdings is illustrative of a further set of data 

deficiencies. It is either associated with ambiguities in definitions 

about the treatment of multi-storied greenhouses, or is purely response 

error. In either case, remedial action is possible. Other internal 

consistency checks should eliminate spurious holdings (no land at all) 

and those where the component land used declarations are at variance 

with the total land areas recorded. 

Of potentially more signifiance is the absence of questions in 

the surveys on crops and livestock yields, input and output values, 

the proportion of output marketed, capital investment levels and 

capital equipment values. Without such data the validity of the 

classification produced in terms of the 'efficiency' and 'productivity' 

of holdings must be indoubt. The inputing of such values using, for 

example, 'average' yields is no remedy. Treating all hectares of 

wheat production or all dairy cows as homogeneous entities is clearly 

fallacious. It totally ignores differences in natural fertility and 

husbandry practices. Perhaps the solution is to reduce the number of
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questions asked at present to allow the incorporation of these new 

elements. The evidence of principal component analysis has certainly 

suggested many fewer dimensions of difference between holding and 

holding than the 132 variables obtained from the survey in its 

current form. 

ee) Technical Considerations 

There are clearly opportunities to refine and develop the 

computational procedures employed in the research. While a number 

of issues have been resolved in the preceding chapters, many others 

are in need of further investigation. Subjectivity rather than 

objectivity is still the order of the day in ultimate decisions about 

the number of 'significant' component dimensions, the 'best' number 

of clusters or the most 'discriminating' variables. Such statistical 

tests as are available either provide contradictory evidence, are 

suspect because of assumption contraventions, or are valueless in 

being designed within the constraints of small sample theory. Analyt- 

ical methods are unlikely to provide solutions to these problems. 

Monte Carlo simulation studies of both synthesised and real data seem 

much more fruitful paths for future research in these areas. 

Criticisms of the optimisation-partition techniques have been 

partly answered in the experiments with the Golder-Yeomans algorithm. 

That the clustering procedures may be made more efficient is not in 

doubt. Opportunities exist to speed the solution by coarsening the 

parameter which determines whether observations should be reallocated 

between clusters. It is apparent that such a move will no more than 

marginally affect the explanatory power of the classification. The 

possibility of splitting the most heterogeneous cluster and merging the 

two 'nearest' clusters at the termination of a round in the algorithm
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has been suggested by other writers and seems worthy of experimentation. 

The inclusion of an assignment phase at the end of each round of 

clustering, employing classification functions of either component or 

original variables, also provides a potential basis for fine tuning in 

respect of the allocation of observations to classes. Such a step 

should counter any arguments concerning the use of only two iterations 

in the algorithm or the coarsening of the reallocation parameter 

described above. Finally, the development of the computer package to 

operate in two phases, firstly on quantitative and secondly on ranked 

and binary variables, is of interest. Observations would be clustered 

on such factors as size, land ee and livestock levels, and each cluster 

so formed would be subdivided according to the values of the binary 

variable set. This may overcome some of the problems associated with 

the inclusion of binary variables mentioned earlier. 

In addition to cluster analysis modifications, there are other 

potential improvements. Assignment rules may be better defined if 

observations at the periphery of cluster swarms are excluded. Such 

observations will, of course, be allocated to classes once the rules 

have been computed but will not have influenced the rules themselves. 

Further work on the distribution-free discrimination method discussed 

in Chapter IV will make it more applicable to a range of assignment 

tasks. It holds, it is believed, an appeal to non-statistically minded 

users of a classification who will be able to comprehend more easily 

the nature and meaning of assignment rules produced from the algorithm. 

All of these areas, together with the synthesis of component 

analysis, clustering and assignment rule determination stages into one 

program suite, are the subject of ongoing research.
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4 Other Applications 

Agriculture has provided the detailed background against which 

this operational approach to multivariate classification has been 

evaluated. There are equally many other economic or social scenarios 

which could have been used. It has been suggested that in the 

classification of industry, commodities, distribution, social class 

and occupations, benefit should accrue from the application of the 

proposed methodology. In fact, for any large scale census or survey, 

the need to present results succinctly leads inevitably to the 

requirement that the subjects of the enquiry should be classified. 

While there are numerous bases for such classification, the one which 

produces the maximum multivariate similarity in observations within 

classes and the greatest overall differences between classes must have 

the highest information content and be preferred.
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COMMUNITY FARM CLASSIFICATION SCHEME : PROPOSAL BY THE SERVICES 
  

OF THE COMMISSION 

INTRODUCTION 

STEP 

This paper sets out proposals by the services of the Commission 

for the Community farm classification scheme. These are at 

Appendix 1. Appendix 2 defines the various headings in terms 

of the characteristics of the 1975 Farm Structure Survey. The 

proposals reflect the detailed discussions in the farm classific- 

ation working group in particular those at the most recent meeting 

on 24th and 25th November; they also reflect the French proposals 

set out in Classex 43. 

The paper sets out for each of the various headings of the scheme 

the considerations relevant to that heading (para. 3 to 21). 

Paragraph 22 gives a general comment on the step 2 threshold. 

1 (assumed threshold 2/3) 

Field crops pose no particular problem in stage 1. 

Horticulture has been maintained as an independent main heading 

and not merged with permanent crops. This meets the wishes of 

certain delegations, wishes having regard partly to the regional 

importance of certain permanent crops. Also since the combin- 

ation of horticulture and permanent crops appears relatively 

unimportant there is not the argument for merging these two 

headings that there is for dairy and other grazing livestock 

(see para. 6 below).
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Permanent crops — vineyards : showing vineyards as a separate 

heading satisfies the wishes of certain wine growing countries 

and reflects the political importance of this crop. 

One disadvantage is the introduction of a step one heading for 

which less than half the 9 Member states are concerned. More 

important however, showing vineyards as a completely independent 

heading at step 1 would mean that combinations between vineyards 

and other permanent crops would be transferred to the class of 

mixed holdings, also the numbers of combinations for mixed 

classes would be undesirably increased while the total group "all 

permanent crops" would not anywhere be available. Accordingly 

there has been adopted the procedure proposed also for grazing 

livestock and dairy cows i.e. to give vineyards separately in 

step 1, but as an "of which" of permanent crops. 

Grazing livestock i) and dairy cows : The approach proposed has 

the following advantages. It enables the totality of grazing 

livestock to be shown in one group, thus meeting the strongly 

expressed wishes of the German delegation and conceding with the 

French proposals in Classex 43. If the heading grazing livestock 

is simply split up into "dairycows" and "other" a large number of 

holdings which combine dairying with other ruminants (and in 

particular rearing of dairy cow replacements) fall into the mixed 

group. This seems undesirable. This split has further complic- 

ations when examining mixed field crop/livestock farms as proposed 

by the French in Classes 43. Firstly one has two headings or a 

  

(1) Category 5 "grazing livestock over 2/3 "has been labelled 
"grazing livestock I" to distinguish it from the other 
grazing livestock category (9) (grazing livestock between 
one-third and two-thirds, all other main activities being less 
than one-third) which has been labelled "grazing livestock II".
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need to choose between "field crop/dairy cows" and "field 

crops/other grazing livestock". Secondly certain holdings 

which would meet the requirements for this mixed group if both 

their dairy cows and their other grazing livestock be taken 

into account would not have sufficient of either taken separately. 

For these reasons the pragmatic solution proposed is to include 

the heading "of which dairy" as a separate heading in the first 

step. 

Pigs and poultry : pose no particular problems here. 

The combination of field crops and grazing livestock follows from   

the consideration set out in paragraph 6. Further analysis to 

isolate the dairy aspect is proposed in step 2. 

Grazing livestock (between 1/3 and 2/3): involves the same 

comments as in the previous paragraph. 

Others : is a rather heterogeneous group the main elements of 

which are shown separately in step 2 and discussed in more 

detail in paragraph 20. 

No separate class of "unclassifiable" is included but it should 

not be forgotten that there are holdings where the information 

available is not sufficient to allow the farm type to be 

calculated, e.g. a holding producing only rabbits. 

For field crops a simple break-down into 3 broad groups is 

proposed. This takes into account the rotational constraints
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which prevent any marked degree of specialisation. (The general 

argument for a threshold at 2/3 is set out in paragraph 22). 

It also takes account of the wish to see the combination* at 

the last meeting though not in Classex 43. The definition 

proposed for the group (1.2) adopts the 1/3 to 2/3 approach 

proposed for mixed holdings. "Roots" are taken to include 

E 12 "forage roots" in the cases where these contribute a 

gross margin. 

The breakdown for horticulture shows market garden vegatables 

at 2.1. At 2.2 is floriculture plus combinations of market 

garden vegetables and floriculture. It is necessary to pool 

the very small combination item with some other heading and 

if the telescopic principle is followed this has to be one of 

the enterprises within the main activity horticulture. Whether 

it would be better to pool with 2.1 could be discussed. 

For permanent crops —- wine the breakdown proposed by France in 

Classex 43 has been taken over. Table grapes are not however 

shown separately until step 3. Although the 1975 farm structure 

survey offers no possibility of distinguishing sub-categories of 

4 (except under special arrangements for France) the Farm Accounts 

Data Network will allow the split. 

A further major split is between fruit, olives and citrus fruit. 

If there were important combinations of these it would be possible 

to maintain a combined "group" in step 2, e.g. of fruit and olives 

and only split into the individual headings in step 3. The 

allocation of nurseries to this heading has aroused comment from 

some delegations. 
  ¥ 
"cereals/roots" shown separately, expressed by the French 
delegation ....
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The break-down proposed for grazing livestock and dairy cows 

shows non-dairy livestock separately and then in combination 

with dairying. Step 1 and 2 for grazing livestock thus have 

the advantage of showing all the major magnitudes, of treating 

dairying separately and with dairy cows* have to be repeated 

from step 1 in order to maintain the exhaustive character of 

step 2 and in fact are split into the two classes 5.1 (dairy 

milk) and 5.2 (dairy other). 5.1 consists of those holdings 

where the purely milk element within the overall dairy cow 

gross margin is at least half of the total s.g.m. of the 

holding. 

For pigs and poultry an analogous procedure to that for 

horticulture has been adopted. The negligible class of 

combined pig/poultry holdings has been included with the 

specialised poultry holdings for reasons analogous to those 

set out in paragraph 13. 

The combined group field crops/grazing livestock is plit up 

into "dairy cows" and "other g 1.", each combined with field 

crops. The category "others" thus includes those holdings 

where both dairy cows and other grazing livestock are found in 

combination with field crops. Just as step 1 and 2 of category 

5 show all the major magnitudes for grazing livestock, dairy- 

ing and other g.1. (as independent headings) so step 1 and 2 

of category 8 show these magnitudes in combination with field 

crops. The only difference is that the dairying aspect is not 

brought forward to the first step since this would increase 

undesirably the number of headings. . 
  ¥ 
being shown in step 1. Dairy cows .....
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A similar approach is adopted for the item grazing livestock 

between 1/3 and 2/3. Items 6, 8.1 and 9.1 should give the 

majority of holdings where dairying is over 1/3. The remaining 

possibilities for dairying over 1/3 involve dairying in combin- 

ation with other main activities. These are in the residual 

category 10 "others", and can be isolated, if numerically 

significant, in analysing that category (of 10.6.1). 

The category 10 "others" contains holdings of various types. 

Firstly there are the holdings where there are two main 

activities each between 1/3 and 2/3 (other than the important 

combination "field crops and grazing livestock" shown separately 

in Step 1 at category 8). Of the remaining possible combinations 

four are set out explicitly in 101, 10.2, 10.3, 10.4, the 

remaining five are included in 10.6 "others". A further set 

of holdings are those where on main activity lies between 1/3 

and 2/3 (all other main activities being less than 1/3), other 

than the main activity "grazing livestock" shown separately at 

category 9. Of the four remaining possibilities one, field 

crop, is shown separately at 10.5, the rest are included in 

10.6. The remaining item in 10.6 is the small number of 

holdings where all the main activities are under 1/3. 

STEP 3 

26 The proposals for step 3 take account of (i) the groups of 

holdings currently used in the classification scheme for the 

Farm Accounts Data Network (ii) the desire expressed in the 

working group to highlight sheep and dairying. Step 3 differs 

from steps 1 and 2 in not being exhaustive. Member states can 

of course augment step 3 for their own purposes.
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GENERAL 

Step 2 threshold 

22, In the choice of threshold the working assumption of the last 

meeting of a Step 1 threshold of 2/3 for specialised classes 

has been maintained. In Step 2 the same approach has been 

proposed (except for dairy milk) for the following reason. 

A lower value would imply adding the condition for specialis- 

ations that one was only considering holdings from the relevant 

main activity (in order to safeguard the telescopic principle). 

This would have the undesirable feature of distinguishing 

between holdings which reached a certain level of specialisation, 

in function of the other activities on that holding. 

Example : threshold in Step 2 is less than the 2/3 of Step 1, 

say 60%. A holding which has 63% market garden 

vegetables but no other horticulture crops would not 

count as a specialised horticultural holding 

(category 2.1 in the appendix 1) since it would not 

fulfil the condition for inclusion under main 

activity 2. Another holding with not merely 63% of 

market gardening vegetables but also 4% of other 

horticultural crops would so count.
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Appendix 1 

  

STEP 1 STEP 2 STEP 3 
  

1 Field crops (>2/3) 

2 Horticulture (>2/3) 

3 Permanent crops (>2/3) 
of which 

4 Vineyards (>2/3) 

5 Grazing livestock I (>2/3) 
of which 

6 Dairy cows (>2/3)(= 5.145.2) 

7 Pigs and poultry (>2/3) 

8 Field crops and grazing 
livestock (both between 
1/3 and 2/3) 

9 Grazing livestock II (1/3<g.1. 
2/3, all other main 
headings <1/3) 

0 Others 

1.1 

1.2 

1. 

3.1 
3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

5.1 

5.2 

5.3 

5.4 

10.2 

10.3 

10.4 

10.5 

10.6   

Cereals (incl. rice (>2/3) 

Cereals and roots (both between 1/3 and 
2/3) 
Others (field scale vegetables (>2/3), 
industrial crops (>2/3), seeds (>2/3) 
and combinations from these cereals/roots) 
Market gardening vegetables (>2/3) 

Others (Flowers and ornanental plants 
(>2/3) and combinations of these with 
market garden vegetables) 

Quality wine of controlled vintage (>2/3) 
Ordinary wine (>2/3) 

Other vineyards 
Fruit (>2/3) 
Citrus (>2/3) 

Olives (>2/3) 

Others (nurseries (>2/3), other permanent 
crops (>2/3), permanent crops under glass 
(>2/3) and combinations from these vine~ 
yards/fruit/citrus/olives 
Dairy milk (milk>1/2) 

Dairy other (milk ( milk¢1/2) 

Other grazing livestock (>2/3) 

Others (Combinations from dairy cows and 
other grazing livestock (both between 
1/3 and 2/3) 

Pigs (>2/3) 

Others (poultry (>2/3) and combinations 
of pigs and poultry) 

Field crops and dairy cows (both >1/3) 
Field crops and other g.1. (both >1/3) 
Others 

Dairy cows (>1/3) 
Other g.1. (>1/3) 

Others 

Grazing livestock and pigs and poultry 
(both between 1/3 and 2/3) 

Field 
(both 

Field 
(both 

Field 

crops and pigs and poultry 
between 1/3 and 2/3) 

crops and permanent crops 
between 1/3 and 2/3) 
crops and horticulture 

(both between 1/3 and 2/3) 

Field crops (1/3 field<crops¢2/3, 
all other main headings¢1/3) 
Others 

3.3.1 

9.2.1 

9.2. & 

10.1.1 

10.3.1 

10.6.1 
10.6.2   

Cereals (excl.rice) (>2/3) 
Rice (>2/3) 

Open-air (>2/3) 
Under glass (>2/3) 

Flowers ete ~ open-air 
(>2/3) 
Flowers ete ~ under 
glass (>2/3) 

Table grapes (>2/3) 

Nurseries (>2/3) 

Cattle other than dairy cows 
(2/3) 
Sheep (>2/3) 
Dairy cows and cattle otver 
than dairy (both between 
1/3 and 2/3) 

Pigs rearing (>2/3) 
Pigs fattening (>2/3) 
Eggs (>2/3) 
Table fowl (>2/3) 

Cattle other than dairy cows 
(21/3) 
Sheep (>1/3) 

Dairy cows and pigs and 
poultry (both between 1/3 
and 2/3) 

Field crops and wine 
(both between 1/3 and 2/3) 

Dairy cows (>1/3) 

Permanent crops and horticulture 
(both between 1/3 and 2/3) 
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The following operational variable definitions should be 

used in conjunction with the annotated summary of variables 

included in the 1966 Farm Structure Survey (Appendix Bl). The 

survey variable numbers are as shown there. 

Land use variables originally measured in square metres 

were converted to ares prior to the computation of the operational 

measures. The variables so modified were E15, E17, F, HO7, L10 

and L1l (survey variable codes). It should be noticed that the 

weighting factors for the construction of Annual Work Unit labour 

inputs and "standard" livestock are those proposed for the 1975/6 

survey and are listed in Appendix B2.
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0 i F 
Eee Survey Variable Notes 

Sol CO1 + CO2 + CO3 + IO1 + 102 + 103 

$02 COl + CO2 + C03 

$03 0.6 * KO1 + 0.4 * KO2 + 0.5 * KO6 + KO7 + 0.8 
* KOS + 0.1 * KO9 + 0.1 * K1O + 0.027 * K11 + 
0.5 * K12 + 0.3 * K13 + 0.007 * K14 + 0.014 * 
K15 + 0.03 * K16 

$04 ((MOLC - 1) * 0.25 + 0.125) + 0.125* (MO3C1 +} 1 
MO4C1) + 0.375 * (MO3C2 + MO4C2) + 0.625 * 
(M03C3 + MO4C3) + 0.875 * (MO3C4 + MO4C4) + 
MO3C5 + MO4C5 + (MOS + M06) /2200 

so5 LO2A + LO2B * LO2C + LO22 + LO23 + LO31 + 2 
L032 + L033 + LO41 + LO42 + LO43 + LOSI + 
L052 / LO53 + L061 + L062 + L063 + LO71 + 
L072 + L073 * LO81 

LO1 (E01 + E02 * E03 + E04 + EO5 + EO6 + EO7 + 
E08 * E09) * 100/S02 

102 (E10 + Ell + E12) * 100/s02 

103 E13 * 100/s02 

LO4 (E14B + E15 + E16 + E17) * 100/S02 

LOS (E14A + E18 + E19 + E20) * 100/S02 

106 E21 * 100/s02 

L07 F * 100/S02 

Los GO1l * 100/s02 

Log HO4 * 100/S02 

L10 (HO1 + HO2 + HO3 + HOS + HO6 + HO7)* 100/s02 

L11 (I01/(OP1 + $02) * 100 

E12 (102 + 103)/SOl * 100 

113 JO1A 3 

L14 JO2A 

| AOL KO1 * 0.6 * 100/803 

A02 KO7 * 100/S03 

A03 (0.4 * KO2 + KOS + 0.5 * KO6 + 0.8 * KO8 
| * 100/803 

| A04 (0.1 * KO9 + 0.1 * K10) * 100/803 

| AOS. 0.027 * K11 + 0.5 * K12 + 0.3* K13) * 100/803 

| A06 (0.007 * K14 + 0.014 * K15 + 0.03 * K16)* 
a 100/803 

| 407 $03 * 100/SO1L 
| 

|      
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Operational 

  

Variable Survey Variable Notes 

WoL $04 * 1000/SO1 
wo2 ((MO1C - 1) * 0.25 + 0.125) + 0.125 * MO3C1 1 

+ 0.375 * MO3C2 + 0.625 * MO3C3 + 0.875 * 

MO3C4 + MO3C5 *100/S04 

WO03, (P + MO3B1 + MO4B1) * 100/T 4 

Wo4 (P + MO3B2 + MO4B2) * 100/T 4 

WOS- (P + MO3B3 + MO4B2) * 100/T 4 

Wo6 (P + MO3B4 + MO4B4) * 100/T 4 

wo7, (P + MO3B5 + MO4B5) * 100/T 4 

MOL If (LO2A + LO2B + LO2C + LO2D)>1 then 

MOl=1, otherwise MO1=0. 

MO2 If LO3131 then MO2=1, otherwise MO2=0 

MO3 Tf (LO41 + LO51 + L061 + LO71)>1 then 
MO3=1, otherwise M03=0 

MO4 If (LO22 + L023 + L032 + LO33 + LO42 + LO43 

+ L052 + LO53 + L062 + L063 + LO72 +1073) 

21 then MO4=1, otherwise MO4=0 

MOS If L081> 1 then MO5=1, otherwise MO5=0 

MO6 (E15 + E17 + HO7) * 100/so2 
‘MO7 LO1 
MOS $05 * 1000/SOL 
HOL BOl * BO2 

HO2 DOS 
HO3 If MOIA=1 then HO3=1, otherwise HO3=0 

HO4 If MOIA=2 then HO4=1, otherwise HO4=0 

HOS MO1B 

HO6 NOL 

col col * 100/so2 
oz co2 * 100/s02 

G03 co3 * 100/s02 

CO4 DOL 
GOS DO4A1l + DO4A2 + DO4A3 + DO4SA4 

GO6 DO4B1 + DO4B2 + DO4B3 + DO4B4 + DO4B5 + 9     DO4B6 + DO4B7     
 



Notes: 1. 

p=a200 = 

This complicated expression to obtain the total Annual 

Work Units required the following recoding of MOIC. 

Code "5" was replaced by "4.5" and code "9" by "0.5". 

The assumption in the second step is that corporate and 

other non-natural person holders do not work on the 

holding. In the event there are relatively few of these 

so that the simplifying assumption should not affect the 

results greatly. 

This is a fairly crude estimate of capital equipment use 

and includes the number of machines owned plus the number 

of machines shared or rented at least once per year. 

JO1A and JO2A were originally coded "T Yes". Both were 

re-coded "1 = Yes", 

P takes a value "1" if the holder works regularly on the 

holding and is in the specified age range. T is the 

total number of regular workers (as opposed to casual 

labour) employed by the holding. 

BO2 code "9" altered to code "0". 

MO1A code "9" ignored. 

Where there is a non-natural or joint holder a default 

age of 52 years has been employed. 

Codes "8" and "9" are treated as "0". 

"Yes" answers to DO4B1-DO4B7 were originally coded "7". 

This was re-coded "1".
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GEOGRAPHICAL SITUATION OF THE HOLDING 

AO1* Country 

A02* Region 

AO3* District 

AO4* Holding Number 

AO5* Raising factor (5 decimals) 

The codes of headings AO1, AO2, AO3 are 
established jointly by the SOEC and the 
Member State concerned. 

LEGAL PERSONALITY OF THE HOLDING 

BOl Is the legal and economic 

  

  

        

  

  

responsibility ........ Seas aieteioiore! 

Codes: 

Answer Code 

yes 

no 0 

BO2) SEE yess (sass siecle oc farw aie esiclel o'sinielsinieie'« 

Codes: 

Answer Code 

yes 

no 0 

not applicable 
because B/O1 
answered as ‘'no' 9         

TYPE OF TENURE 

COl for owner farming 

co2 for tenant farming 

C03 for share cropping and other modes



D. 

O=No 

Y=Yes 

="203°= 

MANAGEMENT OF THE HOLDING AND MANAGER'S EDUCATION 

DOL Are accounts kept? 

  

  

        

Codes: 

Answer Code 

yes 

no oO 

04 a) Is the holding...for the purposes of 

DO4 al)* its supplies 

DO4 a2)* marketing its produce 

DO4 a3)* use of agricultural equipment... 

DO4 a4)* supplies and/or marketing and/or 
use of equipment 

member of a cooperative or other 
similar agr. organisation 

Codes for the headings of DO4 al, 
DO4 a2, DO4 a3, DO4 a4 in each case: 

  

  

Answer Code 

yes if 

no oO         

04 b) Whether production under contract 

DO4 b1)* 

DO4 b2)* 

DO4 b3)* 

DO4 b4)* 

DO4 b5)* 

DO4 b6)* 

DO4 b7)* 

cereals 

fruit and vegetables 

bovine animals 

milk and milk products 

pigs 

poultry 

eggs 

DOS Manager's education and agricultural training 

  

  

Codes: 

Answer Code 

none 1 

primary ZI 

secondary 3 

higher 4    



E. 
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LAND USE 

ARABLE LAND 

EO1 Common wheat and spelt 

E02 Durum wheat 

E03 Rye 

E04 Barley 

EO5 Oats 

E06 Grain maize 

EO7 Rice 

EO8 Other cereals 

EO9 Dried vegetables (...) 

E10 Potatoes (...) 

Ell Sugar beet (...) 

E12 Fodder roots and brassicas (...) 

E13 Industrial plants (...) 

Fresh vegetables, melons, strawberries: 

14 - outdoor 

E14 a) open field 

E14 b) market gardening 

E15 - under glass (units are ma) 

Flowers and ornamental plants: 

E16 - outdoor 

E17 - under glass (units are na) 

E18 Forage crops 

EL9 Horticultural seeds «.s00seseccs seciececce 

E20 Other arable crops 

E21 Fallow 

SUBSISTENCE PLOTS (units are n°) 

PERMANENT PASTURE 

Gol Permanent pasture including mountain grazing 

PERMANENT CROPS 

HOL 

HO2 

HO3 

HO4 

HOS 

HO6 

HO7 

Fruit and berry plantations 

Citrus plantations 

Olive plantations 

Vineyards 

Nurseries 

Other permanent crops 

° 2 
Permanent crops under glass (units are m )



I. 
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OTHER LAND 

I01 Unutilised agricultural area (...) 

102 Woodland 

103 Other land (...) 

COMBINED AND SUCCESSIVE CROPS 

(excluding...) 

Ol Land under crops combined with permanent crops 

JO1 a)* Are answers being furnished for this 

  

  

question? 

Code: 

Answer Code 

yes 

no 0         
LIVESTOCK (as of...)(...) 

KO1 Equidae 

Bovine animals 
KO2 under 1 year old 

2 years old and over: 
KO5 Male animals* 

KO6 Heifers 

KO7 Dairy cows 

KO8 Other cows 

KO9 Sheep (all ages) 

K10 Goats (all ages) 

K1l Piglets of live weight... 

K12 Breeding sows weighing... 

K13 Other pigs 

K14 Broilers 

K15 Laying hens 

K16 Other poultry (...) 

* includes some cattle, mostly males under 2 years 
old.
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L. TRACTORS, CULTIVATORS, MACHINERY AND EQUIPMENT 

LOL 

02 

L02 

102 

LO02 

L02 

LO02 

Lo2 

LO3 

L03 

LO3 

LO3 

LO04 

LO4 

LO04 

LO4 

LO5 

LO5 

L05 

LO05 

LO06 

L06 

LO6 

L06 

LO7 

107 

LO7 

LO7 

Are draught animals used on the holding? 

Codes: 

  

  

Answer Code 

yes 

no °         

4-wheeled tractors 

(1) number belonging to the holding 

a) % <225) BP 

b) 25. ¢X < 35 HP 

GC) 9p 35 <x <j 51 uP 

d) SlHP <x 

(X = Horse-power rating) 8. 

(2), usedsby, Severalicc. .<sslese casio es saie she 

(3) belonging to a service supply agency 

Cultivators, hoeing machines 

(1) number belonging to the holding 

(2) used by several ........ thats a ele orenerene 

(3) belonging to a service supply agency 

Combine harvesters 

(1) number belonging to the holding 

(2) used by several holdings 

(3) belonging to a service supply agency 

Forage harvesters 

(1) number belonging to the holding 

(2) used by several holdings 

(3) belonging to a service supply agency 

Potato-harvesters (...) 

(1) number belonging to the holding 

(2) used by several holdings 

(3) belonging to a service supply agency 

Sugar-beet harvesters (...) 

(1) number belonging to the holding 

(2) used by several holdings 

(3) belonging to a service supply agency
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LO8 Milking machinery (...) 

L108 (1) belonging to the holding 

L10 - without heating installation 

L1l - with heating installation 

FARM LABOUR FORCE 

  

  

Ol Holder 

MO1l a)* Sex 

Code: 

Answer Code 

male 

female 2 

not applicable 
because the holder 
is not a natural 
person 9       
  

MO1l b)* Age 

(number of years) 
If MO1 answered '9' put 'O' in answer to 
this question 

MO1l c)* Time worked (classes) 

Codes: 

  

Answer Code 
  

X< 25% 

2544 K< 50% 

50%< X< 75% 

75%.< X<100% 

X =1002 

not applicable 
because the holder 
is not a natural 
person 9 

U
P
 
w
n
e
 

        

X = hours worked expressed as 
a percentage of annual time 
worked by a full-time worker.
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03. Other members of the holder's family 

a)* Number 

MO3 al) male 

MO3 a2) female 

b)* Number in 5 classes of age: 

MO3 bl) heey 25 
MO3. b2) 25.< X < 35 
MO3 b3) 35 < X << 45 
MO3 b4) 45 < X < 65 
MO3. b5) 65 < K 

(X = age in years) 

c)* Number in 5 classes of time worked: 

MO3~— cl) x = 25% 

M03 c2) 25%<X< 50% 

MO3 3) 50Z<X< 75% 
MO3 c4) 75% <X < 1002 

MO3 c5) X= 1002 

(X = hours worked expressed as a 

percentage of annual time worked 
by a full-time worker). 

04 Non-family labour regularly employed 

a)* Number: 

MO4 al) male 

MO4 a2) female 

b)* Number in 5 age groups: 

MO4 bi) X < 25 

M04 b2) 25 X< 35 

MO4 b3) 35 < X< 45 

M04 b4) 45 ¢ X< 65 

Mo4 b5) 65 << X 
(X = age in years) 

c)* Number in 5 classes of time worked: 

MO4 cl) X< 25% 

MO4 2) 25%< X< 50% 
MO4 3) 502g X< 75% 
MO4 c4) 75% <¢ X< 100% 

MO4 cD) X = 100% 

(X = hours worked expressed as a percentage 
of annual time worked by a full-time worker)



MO5 

MO6 

07 

MO7 

MO7 

MO7 

MO7 
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Non-family labour force not 
regularly employed. 

Number of working days of: 

Males 

Females 

Other members of the holder's family 
(item 03) working on the holding for 
at least 75% of annual working time 

a)* up to 25 years old 

al)* males 

a2)* females 

b)* up to 35 years old 

b1)* males 

b2)* females 

HOLDER'S GAINFUL ACTIVITIES OTHER THAN 
THE ACTIVITY REFERRED TO IN M. 

NO1 Does the holder engage in any other 
gainful activity 

Codes for NO1, NO2a, NO2b, NO3a), 
NO3b), NO4: 

  

  

Answer Code 

yes 1 

no 0 

not applicable because 
holder is not the same 
person as the manager, 
or is not a natural 
person 8 

for NO4 no information 
is being provided 9    
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S.0.E.C. ANNEX 11 

1975 FARM STRUCTURE SURVEY 

Calculation of Annual Work Units 

M.O1 - M.04 

Class of time worked Mid Point for calculation 
of Annual Work Units 

aS) 25%. 0.125 

252 ¢X< 50% 0.375 

SOR X< 75% 0.625 

75% < X < 1007 0.875 

X = 100% JO 

(X = hours worked expressed 
as a percentage of full 
time worked by a full-time 
worker). 

M.O5 — M.06 

Number of working days 8 ‘Annie Wek Tnce. 

2200 

100 working days 0.36363 a.w.u.'s
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S.0.E.C. APPENDIX 12 

1966/67 LIVESTOCK COEFFICIENTS ADJUSTED TO CONFORM TO 1975 FARM 

STRUCTURE SURVEY HEADINGS 

  

K 

Ol Equidae 0.8 

BOVINE ANIMALS 

02 Under one year old 0.4 

Over one but under two years old 

03 Male 0.7 

04 Female 0.7 

Two years old and over 

05 Male 1.0 

06 Heifers 0.5 

07 Dairy cows WS 

08 Other cows 0.8 

09 Sheep (all ages) 0.1 

10 Goats (all ages) (oral 

PIGS 

1l Piglets of live weight under 20 kg (100 head) 2.7 

12 Breeding sows weighing 50 kg and over 0.5 

13 Other pigs 0.3 

POULTRY 

14 Table fowl (100 head) 0.7 

15 Laying hends (100 head) 1.4 

16 Other poultry (ducks, turkeys, geese, 
guinea-fowl) (100 head) 3.0
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PROGRAMCSYST) 

INPUT TEMTO/SFORMATTEDCEECMATA)/512 
OUTPUT <=CP0 

OuTPHT Secr4 
OUTPUT 42eP2 
COMPRESS INTEGER AND LOGICAL 
TRACE 1 
END 
WASTER SYST 
DIMENSION ¥C€200),X(200) ¢WC5) .NWO5) »NX(200) 
NV2127 

TND#1 
dO 7 J=1,2202 

IFCI,NE.1) GOTO 8 

ve3 
GoTo 9 
v9 
DO 10 K1,J 
READ(1,501) ID 
FORMATCIS,/////// 7/11) 
READ(1,200) CWCK),KE1,5 200X050 ,d51,127) 
FORMAT CFT, Up FS, 04 FS, Up 2F10,0,2F1 40, 3F1009,F140,2K012F1,0/ 

1BF10, 0/8610, 0/3F10,0/ 
210K Fe FEIU OS SFIO, IG FT gM ,FK GET Oe Xe 2FI10, 001 0X/10%e7F10,0/5F10,0,F1, 
30, 4F4.002F1,00F4,0,2F1,0/4(F 4.05 2F1,0) ,F4, 07 5X4 2F 10.0, 19K, F 1,00 FA, 
40,F1,0,5X/19F4,0/5F4,0,2F10,0,4F4,0,F1,0) 
DO 307 Ky=1,3 
NWOKOVETFIXCWCK9)) 
NN(4)BTFIXCW¢4)/10000) 
NWS) STFIXCWO5)/10000) 
DO 308 K9=1,NV 
NXCKODRIFIXCXCK9)) 
YRITECS 1209) CNWOK) pKS1 22) 0 ONXCI) 021,127) 
FORNATCI1 + 13,1 2e2110p2T1 310,141 92X01 20s 

VBI1O/B8110/8110/ 
2]V0X pe PIVO/ST19 0 V1 XT 1 PX oe 21009 9X/10X,7110/5140,11 

Be4VG,2TT eT e2IV/S CIS e207) Loe SX 2I10010Ke Tel he 
SIV SX/1PN4/ST4 2110 0b 14 T1) 
DO 20 MF1,200 
YC) RO,0 
CONTINUE 
X(€34)=X034)/100 
X36) =X 656/100 
X€41)=x 6410/1900 
X(49)=X6499/100 
TOTEO,0 
DO 30 K=19,49 
TOTSTOTHX OK) 
¥CAS)EKCS) 4K C4) 4X05) 
¥OC66) =Y C45) 4X 050) #X 091) 4X (52) 
IFCTOT,NE,Y¥(452)G90T9 40 
IFCY(45),€9,0,0)G0TO 40 
TFCX696) ,EG,9,0)X696) 20,5 
TFOX 606) ,£O,5,0)K(90) 84,5 
YCAB)SCOX C96 IK) HD, 2DH0 12540, 1254 CX C104) 4X 61162940, 3754 CX (105) +X ¢ 
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50 

51 
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VVAZII HO, 625% OX 6406) 4X (178) 40, B75 CK C1072 4X 6119) 4K C108) 4X 01200468 

2 (X41 212 +x (122))/2200)) 
TE(Y(48).€8,02G0TO 40 
IF (¥(40),NE,U,0)GOTO 504 
CALL OUTCW)XeNVeTNDD 
GOTO 7 
TE(XC2) 2 £949 ,09X(2)80 
¥CA) EX CSXT) 
¥C2)BXC5)/6¥ (4594001) 
¥O3)=X 649/04 065) 40,01) 
¥C65XC2)/0¥ 0465) "9 ,07) 

Y¥C5) 8X (CG) 
¥ C62 5X (7) +X C8) 4X09) 4X (10) 
YOPIEXOCTAIA7THXCTZD IS THX CT BIS THX OTIS 7HX CVSS THX CTO ITHX ATI I? 
¥(8) 8X (18) 
VCD CX CTI HK CZOD X62 HX C22) 4X23) X24) HX 0259 +X (26) 

THK C277 OV O45) 40,01) 
¥(10) 5 CKO 2894X 0299 4K 0630) 9/ 04045) 40,01) 
VOT) EX C5ID/0Y 0465) 40,010 

YOVADSCKCBS) HX CBA HX OSS HX CEBIISACY (45) 0,099 
¥(15) = OX C379 4X (38) +X 632) oX 039) IL CY 645) 40,01) 
YOU4S)EX OHO / CY 045) 40,01) 
YCUDD BCX COTY IS CY (04594004) 
¥(46) RX C422/0Y 045) 40,04) 
VORP) ROX CGS EX C44) 4X 0452 4X O47) 4K C489 4X 049) 7 0¥ 045) 40,01) 

Y¥OS2dEXCH6I/ (CY C6465) 40,01) 
YCVBDEXCSOI/CCY C45) 4X 650) 040,01) 
¥CAODECK CSTD 4XC52))/ 69646) 40,09) 
IF(X(53),EQ,7,0)X653)2150 
IF (X€54) ,E@,7,0)X(54)54,0 
¥(20)8XC53) 
¥C21) 8X 654) 
¥(22)50,6*X(55) 
¥(53)#X 059) 
¥ (23) 0,44X (56) 4X (57) 40, 5*X (58) 40, BaX (60) 
¥(24)20,1# (X61) 4X (62)) 
¥(25)=0,027#xX (63940, 9*X(64)40,5%X (65) 

¥ (20) 8X (66) *0,0074X (67) *0,014#X (68) «0,03 
YOAP BY C222 4Y C230 4Y C24) *¥ (25) 4¥ 626) 44 (53) 

IF(Y¢47),£4,0,0)G9TO 50 
¥O22VEY C22) wT 00/4047) 
Y¥C2S) BY C2352 *1 00/9047) 
Y¥(24)8Y 626) "1 00/647) 
¥C25)8V 625) 100/47) 
¥(€26)2¥ 026) #100/9(47) 
¥(55)5¥ 053) *100/Y(47) 
¥(50)#¥ 047) *#100/¥ (46) 
¥C27) 8X (69) 
TECCX C70) 4K 071) +X 0720 4X073)) 6TI00¥ 628951 
TFCX€76) ,GT,02¥ (29) 81 
TE CCX C79) #X (82) +X (85) +X 688)? GTO ¥C30) 51 
TECOX O74) 4X 075) +X 077) #X 078) X80) #X (819 KX (B5) 4X CBA) + 

1 XC86) 4X O87) 4X 689) 4X090)) GT, 024631981 
DO 51 K=70+94 
YOGI DEY CHO) EX CKD 
Y¥O51) BY 6492/6Y 646) 40,001)



wo
 

52 
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TF(X(94),6T,0,0) Y¥(52)81 
Y¥ CBS) SCX CS6V HX CBG) #K6490 9/04 045)*0,04) 
TF(X(94) ,FQ,40¥ (34) 
TECX(O6) FU, 22¥ (35) 81 
TFOX(95),E£8,0,0)X(95)252,0 
¥(36) =X (95) 
VOS8) CCK C96) 91) #02940 ,12540,1258X (106940, 375 0X (105) 40 6254x1106) 

140, 575%X (107) 4X 0108) ) 
¥O37)8Y C48) /¢6V¥ 646) #0,001) 
Y¥C35) RY CSR) 4100/Y 648) 
TFCXC©8 6), FQ,0,5)P#5,0 
TFCX(96),NE,0,5)P#1,0 
TEPHX COT) +X (98D 4X (409) 4X 0110) 
TFCT ,NE, 0,02 GO TO 502 
7 = 0,00001 
TECX(95),LT,29.0,AND,P,EQ,1,0)¥ (39) 24,0 
YCBODECYC SID #XC99)HX611199/ C7001) 
TFC(XC92), GE, 25,0, AND, X695).L7. 35.0), AND» PLEQ,1,0)¥(40)21,0 
¥ C40) 2 OY C409 4X0100)#X611299/07#0,019 
TE CCX C99), GE,35,0,AND,X695)7L7.45,0), AND,» P,EQ,1,0)V641) 21,0 
YO41)ECY C41) 6X 610994X0413))/ (THO ,01) 
TE CCX (99) ,GE,45,0,AND.X695) 4LT.165.0) AND» PLEQ.1,0)¥(62921,0 
VOA2} ECV CLS 4X C102) #X C114) / 0TH, 04) 
TFOCX 692), GE,65,0) AND, P,EFQS1)Y¥ 043) 54 
VOCGS) RCV C45) 4X (103) 4X (115) 9/6740, 04) 
TFOX(9127),£9,8,0)X(127) 20 
C44) 2X(127) 
C120,0 
C220,0 
C320,0 
€420,9 
C5=0,0 
C620,0 
C720,0 
C820,0 
C9=0,0 
CLASSR17 
TEC CY C9) 4¥ (102 4¥611)¥(13)) 767,66,6)CLASSR3 
TFCY(9),G6T,66,6)CLASSR4 
TECY (9) LE, 66.6, AND, Y(9) GT, 334 3,AND.Y(10) .LE.66,6,AND, 

1¥(10) ,G7,33,5)CLASS32 

TECY(12),6T,66,6)CLASS34 
TF CCY(52)4¥(17)9,GT,06, 0) CLASSR6 
IF(Y(52),57,66,6)CLASS=D 
TFCCLASS,NE,17) GOTO 70 
TFCY(16),67,66,6)0151 
TFCY¥ (162 ,1E,66,5,AND,Y(16) ,.67,33,3) 0251 
ABYC 22) *V COS) 4 (235) 4Y¥ (24) 
IF(A,GT,66,6)C521 
IFCA, LE» 64,6, AND,A,GT,35, 3)Ch21 
ABY(25) *¥ (26) 
ITF(A,GT.66,6)C5=1 
TF CA, LE 166,6,AND,A,GT, 35,3) C624 
ABYCOD#Y C10) 4Y 011) 49613) 
IF(A,LE+65,5,AND,A, 67,35, 30731 
TFCY (12), LE, 66.6, ANDsY C12) 167, 33,35) C854
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TECSY C52) 4¥ (179), LE.06,0, AND, CY (52)4V(17)) GT. 33,3)C924 
ITF(C1*C5,EQ,12 CLASSES 
TF (C4, EQ,1,AND,YC535) GT 166,5) CLASSE? 
IFCCS, EY, 1) CLASS&O 
IFCCLASS,NE,17)G60TO 70 
TECC2*C4*C7.EQ1, OR, C3HC2*C7,EQ1 OR, C4¥C1HC7,EQ,1)CLASS310 
TFCC2# C406. E8,1,0R,C3*CQ2*C6,EUL1, OR. CA*C1*C6,EQ,1) CLASSE 
TF(C7*CO,ER, TICLASS#12 
IFEC7wCY,FQ,1)CLASSE13 
TFCC7*CS,FQ,FICLASSET4 
TF(CLASS,NE,17260TO 70 
TR(C7, EQ, 1) CLASSE15 
IFCCLASS,NE,17)2G9TO 70 
TF(C4,E9,1)CLASS#16 

70 CONTINUE 
WURITEC2¢500) IND, Y¥C49),¥C45),V 647) pV C48) pV 649) 

300 FORNATCEX,1HD+14,38(1X,FS,2)) 
YRITEC2¢S000IND ACY CI) -J=9015 ) 
URITEC2 + SOOVIND/ YC10) ,¥C52) 6 (V0), 3217.21) 
URITE CS] SOODINO,Y C22) ,¥653) 4 €VCS),J=23,26),V¥ 650) 
VRITEC2¢3900) IND, CYCJ) , 5737743) 
URITEC2 pSOUDIND » CYCI) ,J=28 453) 66279 ,V651) 
WRITEC2Z +3000 TNOGY C1) eV C5) 6 ¥ C34) V6 35) ,¥ 6356) 2 V6G4) 
URITECZ¢SOOVIND CY CJ) pd =207) 
WRITEC2¢ 3000 1ND,UC1) ¢CLASS 
INDEIND #1 

7 CONTINUE 
STOP 
END



SYSTSAM eae 

104 

104 
100 

SUBROUTINE OUTCU,X,NV, IND) 
DIMENSION X€200),M¢5) 

TS a 
FORHATC////,9H REFORE Del4) 
po 190 1 = 4,5 
URITE C4191) WOT) 

FORNAT(10X%,F16,2) 

CONTINUE 

bo 102 I = 1,NV 
TFCX(1),E9,9,0)G0T0 102 
VURITECA A103) 0 0XC1) 
CONTINUE 

FORMAT CSH XC,13,2H) 37710, 2) 

RETURN 
END 
FINISH 

PAGE
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PROGRAMCRANSAM) 

INPUT TEMTO/FORMATTEDCEECDATA)/512 
OUTPUT 2=CP1 
OUTPUT DeCP2 
OUTPUT S=LPO 
OUTPUT 4=CP0 
COMPRESS INTEGER AND LOGICAL 
TRACE 1 
END 
HNASTER RANSAM 
DIMENSION 1X(500)¢¥(200) NXC500) eX (200) sNIX6200) .WO5) »NWCS) 
NV=127 : 
TND?4 
po 1 [=1,500 
NXCI) RO 

18 XN=GOSABEC1,0722026,0) . 
MXSTFIXOXM) 
IX ¢1)5Mx 
TFC, EQ,1)GOT0 4 
dO 17 KF1,Ie1 
IF CIXC1),EQ,1XCK)) GOTO 18 

47 CONTINUE 
1 CONTINUE 

Do 2 J=1,500 
TCOUNT #0 
DO 3 1=1,500 

3 IFCIX(J2,GE,IXCI))ICOUNT BICOUNT#1 
TENDS ICOUNT 

DO 4 181,TEND 
TFENXCICOUNT),EQ,0) GoTU 5 
TCOUNTSICOUNT=1 
HXCT COUNT) IX CJ) 
CONTINUE 
YRITE (3/100) 

190 FORMATCIX,'SAMPLE MEMBER POPULATION MEMBER!) 
po 6 151,500 

6 YRITECS P2907) 7 NXCT) 
207 FORMATCOX,13,12X,15) 

Do 7 181,500, 
TFCI.NE,1) GOTO 8 
YENX(T) 94 = 
GoTo o 

8 JENXCLDANX (fe) 91 

IF (J ,E@,0)G0TO 727 
9 DO 10 KB4,d 

10 READ(1,505) ID 
S05 FORNATCIS,///////1/7/) 
727 READC1, 400) CWLKD A KE1,5 20 6X6S0 021,927) 

200 FORMATCET Orb S07 Fe Up2F100,2F1 40, 3F10.0,F 14 052K 12F1 0/ 
18F10,0/8F10,0/8F19,0/ 
210X APETV, O/3F10, OFF 1a 0,9X FT, 009K e2F10,0¢10X/10%,7F10,0/5F10,05F1, 
30 ,4F4,072F1,07F4,0,2F1, U/4(F4,0,2F1,0) pF4,0¢5X42F10,0,10X,F1,00F 4, 
40,F1,0,5X/19F4,0/5F4,0,2F10,0,4F4,0,F1.0) 
Po 307 K921,3 

S397 NUCKODSTFEIXCWCK9)) 

n
u
s
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20 

30 

40 
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NUCG)SIFIX CHES) /10000) 
NWOS)STFIXCWES)/10000) 
DO $08 K9=1,NV 
NIX CKEDEIETXOXCK9)) 
URITECS 209) CNWCK) ,K81,9) ,(NIXCI) ¢d240127) 
FORMATCIV, 13, 12.2110¢211 3110011 2x,120t/ 

TBIVO/8110/81407 
ZVOXe AIVU/ 3110011 OX eb 1 PX eeTi eA OX/10X47110/5140014 
Beare yp 2tV pT 2U1/4 (140201) Lb SX e211 0,100 11 el he 
SIV, SX/VPT4/ST 4 2T1004 TO lt) 

Do 20 HF1,200 
Yom) 0,0 
CONTINUE 
X(34)8xX€54)/100 

X€36)5X 6369/4100 
X(41)#X6412/100 
X(€49) 8X 6497/9400 
TOT=0,0 
DO 30 KE19+49 
TOTHTOTHX CK) 
¥ CAS) =XC5) 4X04) 4X05) 
¥(60)5Y 645) 4X 050) 4X091) *XC52) 
TFCTOT,NE,YC45))G970 40 
IF CY (45) ,€@,0,0)G0TO KO 
TF(X(96),E8,9,0)X(96)80,5 
TFOX(96) ,£0,5,0)X(96) 84,5 
V (G8) COX (696991940, 2540,42540,1254 6X 6104) 4X (116) 40,3754 (X C105) XC 

91170940 ,625%6X(106)#X (118) 240,879" (X (107) HX 6119) 4K (1089 4x (1209 4(8 
2X 012124K6122))9/2200)) 
TFCY(€48),F9,02GOTO 40 
IF C¥C€46),NE,0,0)G0TO 501 
CALL OUTCWsX~NVeINDD 
GOTO 7 
IF (X€2)5E9,9,0)X (2980 
YOU) BX C2) *X C1) 
¥(225X05)/0¥045)40,01) 
¥O32 =X 049/60 (459 40,01) 
¥C4)8X090/09645940,01) 
¥C5) 8X (6) 
Y¥ COAX CTI EX CBIEX (FD HX (HU) 
VOZIBXCTIDA THX CLAS THX CTD 7X CVA /7HX C15) /CHX CLG) /7HXC1TII7 
¥(8)#X(18) 
Y (9) CX 619) 4X C20) *X (21) *X (229 4X 023) 4X 024) 4X (25) #X (26) 
T#XC27))/0¥0452*0,01) 
¥(40) CXC 289 4X C29) 4X030) 9/0 (65980,01) 
VOUT EXCS1I/ CY (045) #0401) 
VOUS) EEX CSS) 4X C54) +X 0352 4X 0362/1 0Y 045) 0,04) 
VOUS Y= CX CBT) 4X (3B) 4X 6322 4X 05922 0¥ (45) 0,04) 
YC14) =X C4027 CY 665) #0501) 
¥CAS)RCXC41)9/ 069045) #0, 04) 
V¥CVOPEXCH2D/ CY C45) 40,01) 
VEU CXCL8) 4K (609 4X45 44 (079 04 648) 4X 4991 (YC45) 49, 04) 

S2dEX C46) /0Y (45) 0,014) 
Sele ciee avy na cond 

¥ (99) (X 0519 4X052))70V 046) 40,019 
TE CX 653) ,E@,7,0)K653) 2140
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TECXC54),EQ,7,0)X654)81 20 
¥(€20)8X¢53) 

¥C21) #X(54) 
¥(22)=0,6#X (55) 
¥(53)2X059) 

Y¥C25) 20, 44X (56) 4X 057240, 5#X (58240, 84x60) 
¥(24) 50,18 (X C61) 4X (62)) 
¥ (25) 80,0272 063240, 9%X (64940, 54X(65) 
¥(€20)8X 666) #0, 007+4X (67) *0,0144X (68) 40,03 

YOR?) BY C22) #y¥ (23) 4¥ 624) +¥ (25) 4Y 626) 4 (53) 
TFCY(472,60,.0,0)60T0 50 
¥C22)2Y C22) 100/94 047) 

¥(235)2¥ (23) #1 00/YC47) 
¥C24)BYC 26) #1 00/9047) 
¥C25)=V625) #1 00/4 (47) 
¥€26)BY(26) #1 00/9047) 
Y¥O55)8¥ 655) #100/¥647) 

50 ¥(50)#Y¥ (47) #100/7 646) 
¥€27) =X 669) 
TEC OXC70) +X 071) #X072) #X073)) 1GTI00¥ 628) 51 
TFO(XC762,6T,0)¥ (629) 84 
TE COXOC7Y) +X (82) 4X 055) +X CBR) GTLOIV E30) 81 
TE COXC74) 4K C75) +X 077) #X 0738) 4X (802 4X CBT 4X (385) 4X 084) > 

1 X€86) 4K C87) 4X C87) #X0902) GT, 029631) 51 
DO 54 KF70,94 

51 ¥C49) SV C49) @XCK) 
¥¢517)=Y(49)/0Y046)%0,001) 
TFCX6947,67,0,0) Y¥C32)81 
VCBSV SCX CSO) HX CBA HEXGAIIDA CY (459 40,09) 

IF CX(O4),FQ,12¥(34)51 
TECX(96),FQ,20¥(35)81 
IF (X(95),£Q,0,0)K(95)854,0 
¥(30)#X(95) 
4633) 2 (6X 096991940, 2540592540 ,125%X 01046) 40,3754X(105) 40 76254X (106) 

140, 375*X(107)4X(108)) 
¥ C37) 8¥ 6489/69 (46) 40,001) 
V¥(38) BY CSR) HF O0/¥ C48) 

IFCX(96),FQ,0,5)9?80,0 
TF OX (96) ,NE,0,5)P21,9 
TEP HX C97) +X (98) +X(109) 4X (110) 
IFCT ,NE, 0,0) GO TO 502 
T = 0,00001 

502 1FCX(25), LT, 25,0, AND,P,EQ,1,0)¥(39)81,0 
VCBODECY CEI DHX C99DHXC1179 9/07 H0701) 
TE OCX C89), GE,25,0,AND.X695) LT, 35.0) AND»PLEQL1,9)¥6460)81,0 
YCAO ROY C40) 4X01002#X0112)9/ 0670401) 
TE OOX€95),GE, 35,0, AND, X695) FL T.6900) AND» PE Q,1.99V0641921,0 
VOGT SCYCG19 4X 0101) #XC113590/0T#0,01) 
TE CCX699),GE,45,0,AND,X695),L7,69,0) AND,» P.EQ,1.0)¥642981,0 
YOR2) ECV C42) eX (102) #X011499/0T#0,01) 
IF OKX€95),GE,65,0) AND, P,EQ.1)VO45) m4 
Y¥ CGS) ROY C4359 4X (103) *XC115)2)/ 0780209) 

TEOX (127), EQ,8,0)X6127)=0 
Y¥C44)8X6127) 
€120,0 
¢2=0,0
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€380,0 

C420,0 
c5=0,0 
C6s0,0 
C7s0,0 
C8=20,0 
c920,0 
CLASSE1? 
TECCYCOIHY CTO) FV C11) #¥ C13) GT. 66,6) CLASSES 
IF CY (69) 4G6T,66,6)CLASS=4 
TECY (CO), LE» 6646 ,AND VCO) GTE 3345 eAND.Y C10) LE, 66,6.AND, 

1940) ,G7T,33, 32 CLASSF2 
IF CY (12) ,6T, 66,6) CLASSS4 
IF CCYC52)4Y (179) ,6T, 06,9) CLASS=6 
IF (¥(52),6T, 66,6) CLASS=2 
IFCCLASS,NE,17) GOTO 70 
IF OY (162,67,66,6)0131 
IF OY (16), LE.65,6,ANDeYC16) ,G7,33,3)6231 

ABY O22) *Y C93) 4 (23) 4#¥ (24) 

IFCA,GT»66,6)C3=1 
IF CA, LE 1 66,6, AND,A, GT, 35, 3590421 
A=Y¥(25)*+Y C25) 
IF CA,G7T,66,6)C531 
IF CA, LEs66.6,AND,A.GT, 35, 35)C621 
ABV (O)#Y C100 FY 611) #9613) 
IF CA, LE: 66.6,AND,A, GT, 35, 5)C721 

TE CY (12), LE.66,6¢ANDGVC612) 67,3353) C8=1 
TE CCV (S20 4V 0179), LE, O06, O,AND, CY C52) 4V(17)) GT, 33,3909 81 
IF (C4*C5,£9,4)CLASS&8 
TE €C1,E2,1,4ND,VC53) GT 66,5) CLASSS7 
IF(C5,E%,1)CLASSS9 
IFCCLASS,NE,17)G0TO 70 
LEC C2*C4HC7,EQ,1,0R,C3#C2*C7EQTT OR, CORC1HC7,EQ,1CLASSEIO 
TF CC2*C4*CO,E9,1,0R,C3*C2*C6,EQL1,0R, CO*C1 CO, EQ, 1) CLASS311 
TF CO7#CO,FEQ,VICLASSA12 
IF CC7wCY, FO, TI CLASS2A13 
IE CC7*CS,FQ,TICLASSBIG 
IFCCLASS,NE,172G0TO 70 
IFCC7,E8,1)CLASS215 
IFCCLASS,NE,172GOTO 70 
IFCC4,ER, 1) CLASS316 

70 CONTINUE 

WRITEC2Z +300) IND1VC46),Y¥C45) p¥CA7) Y C48) pV (49) 

30 FORMATCEX, THC e140301X,F8,2)) 
URITEC2¢SOUDIND CY CS) pd59015 
WRITE C2¢ S00 IND, YC10) ,¥652) 0 (VCS) py E17,27) 
URTTE C2, 300 END, VC22) pVG53) pC VCS) pJ225,26) »V C50) 
URITEC2 3002 IND, (YC) ,J=37 043) 
WRETEC2SOCINDs (VCS) pd 28%) 33) ¢V 627), C51) 
WRETECZ¢SOUDENDAY61) 1 VCS) eV C34) 0V C35) 1 VCS6) FV CAG) 
VRITECAPSOODIND, CY CU) ,Je207) 
URETEC2 + SOG IND, WC1) CLASS 

INDSIND*1 
7? CONTINUE 

STOP 
END



STANNEAN — 223 - PAGE 

PROGRAMCCLASS) 

INPUT B=MTO/FORMATTEDCEECDATA)/512 
OUTPUT GeeP0 

OUTPUT 4=LPO 
OUTPIT C= P4 
INPUT 15CRO 
INPUT 2FCR1 
COMPRESS INTEGER AND LOGICAL 
TRACE 4 
END 
NASTER CLASS 
DIMENSION 2(¢60) 2NO (30) ,SUMZ (30769) ,SUMZ2 (30760) pZMIN( 30,60) 
DIMENSION Z2MAX(30760) > TSUMZ(60) sTSUM22 (60) ¢ TZMIN(60) ep TZMAX (60) 
DIMENSTON SMEAN(30,00),SMINC30760),SMAX (30,60) 

+ DIMENSTON LABELC30) ,LABELACK40) JNLAND (3076) ¢NTLAND (6) 
REAL LABEL LABELA 
CONHON LAREL,LABELA 
READ (2,29) (LABEL CI) ¢ 121010) 
READ(2,29) (LABELACI) ¢ 157,53) 

59 FORMATC10A8) 
READ(2,719) NOBSsNV~NCLASSANCV 

149 FORNATC4IN) 
DO 1 JT NVR? 
TSUNZ(J2 20 
TSUNZ2C4) 20 
TZMINGCJ25100000 
TZHAX¢S2==100000 
PO 1 KB1,NCLASS 
NOC K) 80 
DO 14 LFI,6 

44 NLANDCK~L)50 
SUNZ(Kyd) 50 
SUMZ2CKed) 80 
ZMINCK I) =#100000 
ZNAX(K,d)#"100000 

4 CONTINUE 
DO 13 LR1,6 

43 BTLAND CL) £0 
DO 2 Im1,NORS 
READ(1,200) (203) ,J21,NV) 

200 FORNATCTX, 5FO,9/46 7X7 7FU,0/) 7X, BFO,0/267X,5F0,0/) ,7X,2F0,0) 

KeZ(NCV) 
NOCK) SNUCK) +4 
L52654) 
NTLAND CLI ENTLAND CL) #1 
NLAND (Keb) SNLAND CK, L) +4 
DO S JR NVe2 
SUMZ(Kp dd ESUMZ(K ed) #2 0d) 
SUMZ2CKed)SSUMZ2CK pd e205) H HD 
TFC2(U)aGE,ZMINCK J) 2GOTO 7 
ZNINCK,JIEZCI) 

7 TECZCI2 a LE, ZMAXCK/UIIGO T0 6 
ZNAXCK eID EZCI) 

6 TSUNZCJI=TSUMZ CI) +20I) 
TSUNZ2ACIVETSUMZ2 CI) HZ CJ) wee
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TFCZ2CJ),GE,TZMINGJ)) GOTO 9 
T2ZMINGJIEZ05) 

9 TEC2Cd) LE, TZMAXCJ)) GOTO 8 
TZMAX (JI ®205) 

8 CONTINUE 
CONTINUE 
CONTINUE 
DO 4 Jat sNV=2 
IFCTSUNZ200),E£9,0)G0TO 4 
TSUNZCJISTSUMZCJ) /NOBS 
TSUNZ2CJ) =SQRTCTSUMZ!S (J) /NOBS=TSUMZ(5) we?) 
DO 4 Ke1,NCLASS 
TFCNOCK),EQ@,02GOTO 4 
SUMZ (Kod) =SUMZ(K pd) /NOCK) 
SUMZ2CK¢JIESQRTCSUMZS (Kidd /NOCKYMSUMZ (Kod) #2) 
SHEANCKe@ JD =CSUMZ(K,J)=TSUMZ CJ) /TSUNZ2 00) 
SHINCK YS CZMINCK JI *TSUMZCJ))/TSUMZ2 (4) 
SHAX(K edd SCZMAX (Ke JIM TSUMZ60))/TSUMZ2¢5) 

4 CONTINUE 

WRITEC4,309) (LARELCH) »M51.10) 
BOO FORMATCIX///,10A8/) 

WRITEC42300)NOBS 
300 FORMATCTX/" TOTAL SAMPLE'/' NO, OF OBSERVATIONS &!,35// 

" VARIABLE MEAN STAN, DEV, MINIMUM MAXYMUME/S)- 
DO 10 JF1,NVee 

WRITE CGA G00) LABELACI), TSUMZ(J) eTSUMZ2(¢3) pTZMINCI) » TZMAX CI) 
490 FORMATC1X,AB,4 (1K, E10,4)) 
10 CONTINUE 

URITEC42700) 
790 FORNATC//* FRANCE BELGIUM HOLLAND GERMANY ITALY LUXEMBOURG!/) 

WRITE CKrBOUd CNTLAND CL), b3176) 
GOO FORNATCEX Lap 4X eT oe SXe Le bX eto 4Xe lar 4Xr lh) 

DO 17 K#41,NCLASS 
WRITE (4,509) (LABEL(M) »M3410) 
WRITE C4s500)K¢NOCK) 

200 FORNATCIX/' CLASS 'e13,/1 NO, OF OBSERVATIONS e',I5// 
1) VARTABLE MEAN STAN,DEV, MINIMUM MAXIMUM SMEAN 
2 SMINIMUM = SMAXINUM '/) 
DO 12 JF1,NVe2 
WRITE CHP 600) LABELA CI) pSUMZ(K yd) pSUMZ2 CK rd) pZHING Kod) p ZMAX (Kod) oe 

TSHEAN (Ke) + SMINCK yd) ¢SMAXCK J) 
600 FORNMATC1X,A8,4¢1%,E10,4),361X,F10,2)) 

42 CONTINUE 
VRITEC4*790) 

URITE (4,800) (NLAND (Ke Lh) ¢L2196) 
11 CONTINUE 

CALL ANOVACSUMZ,TSUNZ2,TSUMZ,NO,NOBS,NCLASS@NVe2) 
STOP 
END 

N
u
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SUBROUTINE ANOVACGMN? SD, 2MEAN,NORSG,NOBTOT,NGeNVAR) 
REAL LABEL? LABELA 
DIHENSTON GM(50,60),SD(60),ZMEAN (60) ,NOBSG (50) 
DIMENSTON LABELC80),LABELAC440) 
COMNON LABEL, LABELA 
TSSENORTOT#NVAR 
BSS=0,0 
DO 2 T=1,NVAR 
DO 3 JR1,NG 

SSENORSG CII CCGMCI GTI eZ2MBANCT)I/SD CL) wee 
3 BSSEBSS*SS 
2 CONTINUE 

Ke4 
429 
DO 98 MR1,6 
WRITEC7¢70) CLABELCI) ¢ 121,10) 

70 FORMAT CIN’ 1 0A8//1%4!GRUUP MEANS! /46Xe!VARIABLES' s50Xs'SIZE') 
WRITEC7¢500) (LABELACI) ,T3KeKeL) 
TF(MN,FQ,6)GOTO 103 
DO 104 J=1—NG 

101 WRITEC7 £600) Je lCGMC Jel) eT BK KHL PNORSG CI) 
WRITE(7 7605) (Z2MEANCI) pI =KeK*L) pNOBTOT 

OO5 FORMATC/I Xe tTOTALT 1X9 SE10,4,1X) 2E10,6075) 
K=K+10 
GOTO 97 

193 DO 104 Je1,NG 
TOG YRITECT A 7COd TA CGNCJe Ld, TSK KOL) NOBSGCI) 

WRITEC7 4705) CZMEANC ITD p T=KeK*L) PNOBTOT 
FOS FORMATC/IXe ETOTALT TK, 3661054601) p 26X0 15) 
700 FORNATCEX + T2,S5XpSCEVVAE1X) e77XL14) 
97 IFCN,EQ,5) L322 
O8 CONTINUE 

290 FORMATC1Xs 'GROUPT,1X~106A8,3xX)) 
590 FORMAT CEXs 12) 3Xs10CE10, 401K GTA) 

USSRTSS"BSS 
P1ess*100/TSS 
P2sBSsw100/TSs 
P3sP 1 ep? 

YRITEC7 #60) CLABELCI2 ¢ 181,10) NGANVAR,NOBTOT 
60 FORNATCTH1,10A8//5Xe INO, OF GROUPS= 1,13/5Xe'NO, OF VARIARLESS "yp 

TI3/5X,'NO, OF ORSERVATIUNSS 1,15) 
WRITEC7 2901 WSS.P1 

FOOT FORMAT C//,30X + 7HSUMMARY?//20X,15H SUM OF SQUARES ,5X, 
TIOHPERCENTAGEs/ , 9X21 SHWITHIN GROUPS, 3XeE120404XrE1104) 
URITEC7/9O2IBSSpP2,TSS,P3 

9O2 FORNATCOX,14HBETWEEN GROUPS 62XrE12.404Xr E11 obese SXeSHTOTALS1IXe 
E1214 eX E11, 4) 
RETURN 
END 
FINISH
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PROGRAM CROP) 
INPUT TEMTO/FORMATTEDCEECDATA)/512 
OUTPUT 4=CP2 
OUTPUT 2=LPO 
QUTPUT OSLP4 
INPUT 85CRO 
COMPRESS INTEGER AND LOGICAL 
TRACE 1 

END 
NASTER POPU 
DIMENSION 2(60),NO(€30) ,SUMZ(30760) ,SUM22 630060) ¢2MIN(30,60) 
DIMENSION ZMAXC€30,60),TSUMZ(60) ,TSUMZ2(60) »TZHINC60) »TZMAXC60) 
DIMENSTON SMEAN(30,60),SMINC30 7,60) ,SMAX (30,60) 
DIMENSION LABEL(39)/LABELAC440) ANLAND (3076) ¢NTLAND CO) 
DIMENSION Y(200),X€200) eW¢5) 
REAL LABEL, LABELA 
COMMON LAREL,LABELA 
READ(3,99) (LABELCI) 121410) 
READ( 8,29) (LABELACI) ¢ 121453) 

59 FORMATC10A5) 
READ (8,119) NV~NCLASS,NGV 

119 FORMATCSIO) 
NOUTSO 
DO 1 JET,NVe2 
TSUNZ(JIs0 
TSUNZ2¢4) 20 
TZMIN(J2=100000 
TZMAX(J2==100000 
pO 1 KR1T,NCLASS 
NOCK)&O 
PO 14 LF1,6 

14 NLAND (Kel) 30 
SUNZ(K,d) 50 
SUMZ2 (Ke) 20 
ZMINCK 32 =100000 
ZNAK(K, J) =7100000 

1 CONTINUE 
DO 13 L#1.6 

13 NTLAND(LISO - 
DO 17 154,22026 
READ(1,200) (WCKIFKET,S 06X01), 021,127) 

200 FORMATCFI1,0,F5,0¢F2,0,2F19,0,2F1,0,3F10,0,F1,0,2X,12F1 07 
1BF10,0/8F10,0/5F10 507 
210Xe FFU, O/ SF10, OFFI 9 Op PX oF1.OrOKe2F10. 0, 10X/10X¢7F10,0/5F10,00F1, 
SO pGFA.OP2ET Or Fo. Oe 2F4  V/SCF KU n ZETA 0) FS. GSK LET O Le Oe T0Xe FT Oe FS, 
GOPET, 0, SX/19F 4 O/5F4 0, SEIU, 00 4F 4.07 F1.0) 
X(34)=X654)/100 
X(36)=X06356)/100 
X41) =X 6419/4900 
X(49)&X(49)/1700 
Do 20 MF1,200 
Y¥(u)s0,0 

29 CONTINUE 
TOT=0,0 
DO 30 K#19,49
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TOTETOT#X CK) 
YCUSD EX CS) 4K C4) 4X65) 
VY OCA6O) EY C45) +X 050) 4X 051) #X 052) 
TECTOT,NE,Y(45))G0TU 40 

IF (Y (45) ,£8,0,0)G0T0 40 
TF(X(962,F&,9,0)X(90) 20,5 
TF (X(96),£Q,5,0)X(96) 84,5 
VOCAB) BOCK C96 DAT) 0 294041 2540.125% 0X 6104) 4X 0116) 40, 375% 6X (105) XC 

4197) ) #0 625% CX (106) #X (118) ) #0, 875 (X6107) X0119) +X C1089 4X (120) 468 

26X612124K0122))/2200)) 
IFCY(48),FQ,0)G0TO 40 
IF C¥(40),NE,0,0)GOTO 504 
CALL QUT CWsX~NV_,INDD 
NOUTENOUT+1 
GOTO 17 
TF (X(2) 0 E949, 02X(2) 80 e 
¥CV) SK C2) #X C1) 
¥(20=X€5)/6Y¥ (045) #0,01) 
¥63)=X04)/0¥ 045) 40,01) 

¥C405X (99/04 (045) 40,01) 
¥(5) =X (6) 
YC6EX C7) +X CBI 4X (9) 4X (10) 
VOPIEXCVVISTHXGCAZI/7H#X CVSS 7HX AGS THX CVS / THX CTE IS THX CAPIIZ 

¥(B) 8X (18) 
YF) BCX 619) XK C209 4X 021) HX C22) 4X 623) 4K 24) +X 0259 HX (26) 

THX €27))/ 0045) 40,01) 
¥ O10) = OX0289 4X 029) #K03029/0¥645940,01) 
¥O411)EX631)0/0Y 065) 40,01) 
¥ C12) BCX C35) 4X C34) 4X C35) 4X 036927 0V 045) 40,01) 
VOUS) BCX CS7I 4X 638) 4X C322 4X 03999 /0V 045) 40,01) 
469146) 5X 060) /0Y 045) 80,01) 
¥O15)ECXC419 9/064 045) 20,04) 
¥€16)2#X6420/(¥ 045) 40,04) 
VOUT SCX COS) HX C44) HK O45) KX 047) 4K 0489 HX C4997 0Y 6459 00,049 
Y¥C52) EX C44) /0Y 045) 40,04) 
¥ C18) EX C502 / 0 CY C45) #X(50)) "0,019 
¥O19) 3 CK(5194X(52)9/76V 646) 40,019 
TFE(X(53),60,7,0)X(55) 21,0 
TEOX(54),69,7,0)X654)2140 
¥€20)5X653) 
¥(21) =X (546) 
¥(22)20.6%K(55) 
¥C53)8X059) 
¥O25) 80, 4*X (56) +X057) 40,5%X 058) 40, 84x (60) 
YO24) 20,14 (K (61) #X(62)) 
¥€25) 50, 027#X (63) 40, 94K (64040, 3X (65) 
¥ (26) 5X 666) 0, 007#X (07) #0,0144X (68) 40,03 
YOU) RY C22) 4¥ C232 4V (24) 4¥ (25) 49 (26) ey (53) 
IF(CY(47)2,£92,0,0)G0T0 50 
¥C22) BY C22) «1 00/V 647) 
¥C25) 2623) #1 00/4647) 
¥C24) 5¥ 626) #1 00/Y (47) 
¥C25)5¥ 625) #100/¥ 047) 
Y¥C260) eV C26) #1 00/9 C47) 
YCSSYEVC53)H100/9CA7) 

50 ¥(50)=¥ 647) #100/¥ (46) 

2
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51 

202 

¥(27) =X (69) 
TE CCK CPU #X C71 4X O72) #X 0730) CTL OY C2891 
ITFCX(76) ,6T.02¥ (29) 31 
TF OCX (79) 4X (B2) 4X (85) 4X 088)) GTO YC30981 
TE COX C74) 4X O79) 4X 077) 4X 678) #X CBO) EX (B10 EX (BS) HX (BAI 

1 X86) 4X(R7) 4X (899 4X090)) GT.00¥ 634) 51 
DO 51 K#70.94 
¥ (49) YC49) 4X CK) 
¥(51)2Y (497064666) %0,001) 
TF(X694)2,67,0,0) V(32)81 
YC3S)ECKCSOY 4X (36) 4X C490) /0V (459 40,04) 
TF CX (24), FQ,49¥ 034) 84 
TFCX(94),E0,2)¥(35) 54 
TFCK (P52 ,£0,0,0)X(95)852,0 
¥ (3628x095) 
¥ 635) 200K 096291940, 2540412540,1254xX (1069 40,5754X (105940, 6254X (106) 
1#0,875%X (107) #X(108)) 
¥O37)=Y CGR) / CY 6466) 40,001) 
¥(36)=V (38) #100/¥(48) 
TF(X (96) ,£9,0,5)P20,0 
TFCX€96),NE,0,5)P21,0 
TEPHX C97) 4X (98) 4X (409) 4X(110) 
IF(T ,NE, 0,0) GO TO 502 
T = 0,00001 
TF(X(95),LT,25,0,AND.P,EQ,1,0)¥(39)51.0 
YCBODECYCSPVHXCODIEXCTTTYIS CT HOLOTD 
TFCCX C99) ,GE,25,0, AND, XCO5S)VLT, 35.0) AND. PLEQ.1,0)¥640) 51,0 
Y¥ C40) SCY C409 4X0100)4%X64122)9/6T#0,019 
TFOCX C95), GE, 35,0, AND. X695).1L7.45.0) AND, PLEQ.1,0)V641981,0 
Y¥C41) SOY (0419 4X 0101) #X0113))/ 07 #0,01) 
TFCCX(92),GE,45,0,AND,X095),L7.69.0) AND» PLEQ.1.0)V642)81,0 
YOM2)) 2 CY C6294X 0102) 4X04149)/0780,01) 
TF OCX (99) ,GE, 65,0) AND, PL EQ. TV C43) 54 
¥OG5) RCV C659 4X (103) %X611590/067#0,04) 
TF(X(127) EQ, 8,0)X(127)50 
Y¥C44)EX0127) 
C150,0 
€2=0,0 
C320,0 
C480,0 
C520,0 
C620,0 
C720,0 
C880,0 
C950,0 
CLASS=17 
TECCY C9) +¥ C10) 4611) 4¥(13)),6T.66,6)CLASSES 
TFCY(9),6T,66,6)CLASS#1 
TECY (9), LE, 66.6, AND, VCO) GT, 33.3,AND,Y(10),LE,66,6.AND, 
1¥(40),GT,35, 32 CLASS=2 
TECY (12) GT, 66,6) CLASS&4 
TF CCY C52) 4Y 0179), 67,06, 0) CLASS3G 
TFCY(52),6T,66,6)CLASS&D 
TFCCLASS,NE,17) GOTU 70 
TECY(16),67T,66,6)0151 
TE(Y (16) ,LE,65,6,AND,Y¥(16) ,G7,33,3)C284
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70 

77 

78 

79 

80 

81 

82 

83 

a4 

ABYC 22) *¥ (93) 4¥ (23) *¥ (24) 
TFCA,GT,66,6)C3=1 
IFCA,LE164,6,AND,AGT, 35,5) C421 
A=Y(25) *¥ (26) 
IFCA,GT165,6)0524 
TFCA,LE+65,6,4ND,A, 67,35, 3) C621 
ARY COD FY CTO $Y C17) #¥ 6135) 
TFCA,LE+65.6,AND,A,GT,35,3)C721 
TECY (122, LE,66,6,AND,V(12),67,. 33, 3)C851 
TECOYCS2)4Y C179), LE,OGLO,AND, CY C52) 4V047)) GT, 33, 390984 
TF(C1 CS, FQ, TI CLASSES 
TF(C1,E2,1,AND,Y¥(53),67,66,6)CLASS=7 
TF(C5,E9,1) CLASSS9 
IFCCLASS,NE,17)2G9T0 70 
TF(C2*C4¥C7,£0,1,OR,C3#C2*C7,EQ1 OR. CO*C1*C7,EQ,1CLASSEI0 
TEC C2*C4406, 60,1, 0R C3wC2HC6,EQL1 OR, COHC1 HCO, ER 1)CLASS#44 
TF(C7#CO,EQ, 12 CLASS=12 
IF(C7#CY, ES, 1)CLASSH13 
TFCC7*CS,EG,1)ICLASSRIA 
IFCCLASS,NE,417)G9TO 70 
IF(C7,EQ, 1) CLASSS15 
IFCCLASS,NE,17)G0T0 70 
IF(CA,EQ,1ICLASSE16 
CONTINUE 
Z(42)5Y01) ’ 
Z2(435) 5¥ 08) 
DO 77 K1=2,7 
ZC4GOHKII EV CKD 
DO 78 K159,16 
Z(K1m3)8YCK1) 
Z(14)2Y C52) 
DO 79 K1=17,22 
Z(K1e 2.5 YCK1) 
2(21)8#Y 653) 
DO 80 K1=23,26 
ZK TT) FYCK1) 
Z(40)5Y C27) 
DO 84 K1=28,33 
ZCKT #6) FYCK1) 
DO 82 K1=34,36 
Z(K14102 FY (K1) 
DO 83 K1=37,45 
ZK1=1 0) =Y (KI) 
Z2(47)5Y 044) 
Z(22 = 645) 
Z(1)=¥ (46) 
Do 84 K1847,49 
ZCK1 = 44) BY CKYD 
Z2(26)8Y650) 
2(41)s¥651) 
Z(S4).su61) 
Z(55)sSCLASS 
K=z(ncv) 
NOCK) SNUCK) +4 
L22654) 
NTLAND CLI SNTLANDCL) #4 
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HLANDCKe LI SNLAND CK yb) #4 
DO $ Jal, NVe2 
SUNZ (Kp YIESUMZ(K J) *Z CN) 
SUMZ2CKr J SSUMZ2CK ed) +204) 82 
TFOZ6J),GE,Z2MINCK,J22GOTO 7 
ZAINCK,J)EZOI) 

7 TECZ EI eLEsZMAX(K7JI)G0 TO 6 
ZNAXCK J VzZCI) 

6 TSUNZCJIETSUMZCI)*Z0)) 
TSUNZ2CSSTSUMZ2 CI) HZ CJD wwe 
TECZ(U),GE,TZMINGJ)) GOTO 9 
TZMINGJ2 8200) 
TFCZ(J) LE. TZMAXCJ)) GOTO 8 
TZMAX (JI EZCI) 
CONTINUE 
CONTINUE 
CONTINUE 
NOBS=22U26=NOUT 
DO 4 Jal NVe2 
IFCTSUNZ2¢J),E@,0)G0TO & 
TSUNZCJIETSUMZ(J) /NOBS 
TSUNZ2 CJ) =SQRTCTSUMZ2 CJ) /NORS@TSUMZ (J) ##2) 
DO 4 Ke1,NCLASS 
TFCNOCK) EQ, 02GOTO 4 
SUMZ (CK, J) =SUMZCK, J) /NOCK) 
SUMZ2 (Kr J ESQGRTCSUMZE (Kes) /NOCK) MSUMZ (Kod) #2) 
SMEANC Ke J) = CSUMZCK, J) mTSUMZCJ)I/TSUMZ2¢)) 
SNINCK, J. SCZ2MINCK JI @TSUMZ2(J))/7SUM22¢9) 
SMAX (Ke dV SCZMAX( Ke J) STSUMZ CJ) )/TSUMZ2 C5) 

4 CONTINUE 
WRITEC5 309) CLABEL(M) »M#1,10) 

309 FORMATC1X///10A8/) 
YRITE CS? 300)NOBS 

300 FORNATC1X/" TOTAL SAMPLE'/' NO, OF OBSERVATIONS &',55// 
1" VARTABLE MEAN STAN, DEV, MINIMUM MAXIMUMI/) 
DO 10 JR1,NVR2 
WRITECS +400 LABELACJ) s TSUMZ(J) ¢ TSUMZ205) pTZMINGI) »TZMAX CI) 

400 FORNATC1X:A8,4(1X,E19,4)) 
40 CONTINUE 4 

YRITECS 2700) 
700 FORMATC//' FRANCE BELGIUM HOLLAND GERMANY ITALY LUXEMBOURG!/) 

WRITE C52 800) (NTLAND( 4), b#1,6) 
BNO FORNATCEX 14 p4X los SX elo 4X ele bXe lar 4X0 lh) 

DO 11 K®1,NCLASS 
WRITE C5309) (LABELCM) »M=1410) 
WRITE CS) S00)KsNOCK) 

500 FORMATCIX/' CLASS 'p13,/1 NO, OF OBSERVATIONS &',15// 
1) VAQTABLE MEAN STAN, DEV, MINIMUM MAXIMUM SMEAN 
2 SHININUM SMAXIMUM F/) 
DO 12 J81,NVe2 
URITECS 600 LABELACI) »SUMZ (Ky J) ,SUMZ2 (Kod) pe ZHINGK od) ZMAX CK) 

TSMEAN CK pd) se SMINCKs J) pSMAX CK ad) 
GO0 FORIIATCIX~ AB, SCIXP EIU, 4) SC1X2F19,2)) 

12 CONTINUE 
YRITEC5 700) 
WRITE (52800) (NLAND(KeL) ¢b5156) 

o 
N
O
W
 
5
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    41 CONTINUE 
eee ANOVACSUMZ,TSUNZ2,TSUMZ,NO,N

OBS,NCLASS#NVm2) 

END 
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PROGRAMCTFMP) 
USE TENTO/UNFORMATTED(SCRATCH

1) 

USE 2=MT1/UNFORMATTED(SURATCH2) 

INPUT 3CRO 
OUTPUT &eCPO 

TRACE 2 
COMPRESS INTEGER AND LOGICAL 
END 
HASTER TEMP 
DIMENSIUN X¢8) 
REAL IND 
READ(3,100)NOBS 

100 FORMAT(IO) 
DO 1 JR1,NOBS 

READ( 3, ZOO IND TNO, (XC) gd 21,8) 

200 FORIIATCA8,10,8F0,0) 
4 WRITECTIIND, (XC) 9 U1 78) 

ENDFILE 4 
REWIND 1 
Do 2 y=1,NOBS 
READ (3,200) INDyp INO, CXCd) pd81 58) 

WRITE C22 IND, (XCJ) 51,8) 

2 CONTINUE 
ENDFILE 2 
REWIND 2 

DO 3 181,NORS 
READCT IND CXCJ) ed S19 R) 
WRITE CH S00DIND, (XOJ) 707148) 

BNO FORMAT CAB, 861X,F3,4)) 

READ CAVING CXCJ) 8178) 

WRITE CG? SOU IND A (XCJ) 08108) 

READ (3,200) IND, INO, (Xd) de 18) 
URITEC4¢SOODI

ND 
a CXCI) pd F128) 

3 CONTINUE 

STOP 

END 
FINISH
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PROGRAM (ANYL? 
CONPRESS INTEGER AND LOGICAL 
INPUT 3 = TRO 
INPUT 1 = CRO 
OQUTPUT2 = LPO 

OUTPUTS = CPO 

OUTPUTSSCP1 

TRACE4 
END 

NASTER ANYL 
INTEGER XDIAG 
PIMENSTON COMMENT(10) >» FORM(400) 
DIMENSION TD(S),WC40) 
COMMON SA/ XTX(1600) ¢XDIAGC40) /B/XMEANCAO) sySTDC40),NMC4O) 
COMMON /E/ CONST/BETACG0) sSTER (G0) sTVALC 40) 7 Fe RReSSeRSSsSIGHAT 
COMMON /C/ LVARC40)¢ TITLEC4O) /D/ N4eN2 
COMMON/F/X (40000) 
COMMON /G/NX(2500) ,WSSQ640) : 
DATA TDC1) / 24HCOMP 4 COMP 2? COMP 3 / 
WRITEC2 2300) 
FORMNATCTH1 + ////,20K+S4HUNIVERSITY OF ASTON IN BIRMINGHAM 149Xe 

1 39H MANAGFIHENT CENTRE /22X,8HCLUSTER 4 
1 23HAMALYSIS OCTOBER 1976 /31%s25HP,A,GOLDER & KL A,YEQMANS > 

nc 3 1 
NY = 4 

CALL COMINCNV,NOBS,CONMENT,sFORM,1) 
CALL PATAFOCX,NOBS, NV, FURM,1) 
CALL ADATACX,NV,NOBS) 
CALL NOUTCNY,NOBS) 
FORMAT CGOI1) 

READ(HC*100) CLVAR 61) ¢T24eNV) 
NVARSO 
DO 1204 KL=4,NV 
NVARBNVAR#LVARCKL) 
READ(NC +400) NW 
TFCNWLZLE,1) GO TO 10 
DO 10 IT51,NV 

TFCLVARCI),EQ,0) GO TO10 
READ(NC?590) WOT) 
FORHATCFO,Q) 
CONTINUE 
TFCNW,EQ,0,0R,NW,EQ,¢)60 TO 114 
CALL CORR(XsNV,/NORS/0) 
CALL COUTCNV, 1 NVANV) 
CALL ADATACKX,NV,NOBS) 
CALL NOUTCNV,NORS) 
IFCNW,LE,12G0 TO 13 
pO 12 T51,NVv 
TFCLVARCI),£Q,0) GO TO 12 
WIEWCT) 
Kus CIa1) #NORS 
XSTOCIDEXSTOCII#WI 
XHEAN CITI SXMEANCT) aWI 
DO 12 J31,NOBS 
KUKI +1 
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ne 

13 

400 
200 

30 

49 

XCKI SX CK I) aw 
CONTINUE 

CALL NOUTOENV,NORS) 

CONTINUE 

READENC? 200) Nt eN2ehs,nz 

FORMAT CIO) 
FORHATC4IO) 

TECNT,LE,0) GO TO 19 

NXBSENOBS+1 

CALL RANK(XCONXBS)
 ,»NUBS ;NXCNXBS) @NXBS) 

JB = NOBS 

XNGRE C1, OFFLOATCNOBS) )/FLOATONT) 

DO 30 171,NO0BS 

JB JB + 4 

XNXSELOATONX(J5))/XNGR 
NX CL) =INTOXNX) +4 

CONTINUE 
GO TO 20 

N1 = &NT 

READCNC 7299) (NXCT) e117 ¢NOBS) 

209 FORMAT C2010) 
20 HZEN4 a4 

H7ASN4 
WAC 3 1 
CALL XMSSCNOBSsNVAXe1 N21) 

do 40) «Is 1,N1 
NZBHZ64 

NR = 0 
IF(NZ,LE,NZ2,AND,NZ,GE,NS) NR =1 
IFCT,LE,2)G0T0 77 
CALL CLUSTONZ@NOBS/NVeXeMZe 1) 
GoTo 78 

77 CALL CLUSTONZ# NODS /NVeXeMZ#251) 

7B CALL ANOUTONZ/NOBS,NV,Xe1eNR) 

CALL KLESSCNZ+NOBS NV Xa1? 

40 CONTINUE 

CALL ADATACK,NV,NOBS) 

CALL HOUTCNV,NOBS) 
CALL BEALECNOBS,NVARPNZA) 

stop 
END 

PAGE 2
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SUBROUTINE NULL 
COMMON ZA/ XM(1600),NX(40) 
pO 40 121,40 

bozo 1 e 

XNCL) 
ee 
END. 
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SUBROUTINE XMSSCHOBSyNVeXeNGyNZ) 
DIMENSION XCNOBS/NV) 
COMMON /C/LVAR C49) TITLE C40) 
COMMON /A/ XMC40~940)2 ¢NXO49) 
COMMON /G/NKC€500) ,4SSQ640) 
CALL NULL 
DO 20 JR1,NOBS 
K = NKG) 
DO 5O JTASNG,NV 

IFCLVARCIAD,NE,1) GO TO 50 
XT & XOd,TAD 
XHCTAeK? = XMCITA,SK) * XT 
CONTINUE 
NXCK) = NXOK) * 1 
CONTINUE 
RETURN 
END
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SUBROUTINE ANOUT(KLUST,NORS»NVeX~NG,NZ) 
DIMENSTON XCNOBS INV) pUCUUNT(2500),Y¥S8 (2500) 
DIMENSION 7¢40) 

COMMON /C/LVARC4I) TITLE CGO) 
COMMON FA XMC40440) ¢NX640) /B/AMEANC AO) XSTDC40) ,NM CGO) 
COMMON /6/NK 62500) ,WSSQ(40) 
WRITE (27501) 
WRITEC5 2775) (NK CJ) J 31,NOBS) 

775 FORNATC20(1X,15)) 
YRITE (57776) 

776 FORIATC// yt eueel)//) 
304 FORMAT(1H1) 

TSSK=0,0 
Do 20 K=1,KLUST 
DO 27 MA=1,NOBS 
YCOUNT (NA) =0 
YSS(HA)*#0,0 

2?) CONTINUE 
TFCNZ,NE,1)G60TO 58 

300 FORIATC///4 8H GROUP ,12 4/, GOH ORSERVATION DISTANCE FROM GROUp 1 MEAN 40H OBSERVATION DISTANCE FROM GROUP HEAN 40H OBSERVATIO 2N DISTANCE FROM GROUP MEAN ,//) 
URITEC21300) kK 

58 SSK=0,0 
NNK®O 
do 30 J=1,NOBS 
TFONK(J),NE,K? GO TO 30 
NNKANNK*4 
$s= 0,0 
DO 40 TENG NV 
TFCLVARCI),NE,1) GO TO 40 
XT FX Cd pT @XMCT PK) /NX CK) 
SS = SS# XT*xXT 

40 CONTINUE 
SSKESSK*SS 
YCOUNTCNNK) sy 
YSS(NHKI=SS 

30 CONTINUE 
IF(NZ,NE,1)60TO 59° 
WRITE C2400) CICOUNTCI) ,YSS(T) pJCOUNT(I41) -YSS(141) JCOUNT(I#2) > 

TYSS(I#2),1=1,NNK,3) 
400  FORNATC5(05X,135410X,E10,4,12X)) 

YRITEC2¢401) 
401 FORNATC' OBSERVATIONS IN GROUP &WITHIN GROUP $25.1) 
402 FORNATCS4GH FINAL CUL, SHOWS CONTRIBUTION TO ’ 

T46H TOTAL SUM OF SQUARES FXPLAINED AY CLUSTERING ) 
WRITE(2¢400) NNKySSK 

; WRITE CH? 37INNK 
737 FORNATCSX,14) 

URITE C2759) CJCOUNTCT) sYCOUNT(I#1) ,JCOUNTCI*2) 124 pNNK, 3) 
739 FORNATC2X,5€2X,14)) 
59 TSSKETSSK+SSK 

20 CONTINUE 
WSSQCKLUST)=TSSK 
IFCNZ,NE,1)G0TO 61 
WRITEC2/500)
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OO FORMATCTHO, 5X, 23H ANALYSIS BY VARTABLE r/_ 5X, SHVARTABLE, 

120H GROUP MEANS 11) 

WRITEC2¢402) 

61 Sst = 0 
DO 70 TENGINV 
TFCLVARGI) ,NE,1) GO TO 70 
Rss = 0 
DOBUK=1¢KLUST 
TECNXCK2,F9,0) GO TO 80 
ZOK) = XMCL,KI/NKCK) 
RSS # RSS*#Z(K)#Z(K) #NXCK) 

30 CONTINUE 
SST BSST#RSS 
IF(NZ,NE,12G0TO 70 
WRITEC2] 1600) TITLEGT) 620K) KET eKLUST) «RSS 

500 FORMAT CDX,A8,8C2K,E11,4)) 
70 CONTINUE 

Ke K = 
URITEC2¢700) KySST 
Ke kK «1 

PU FORNATOC// 219K eT 2¢2XeTOHCLUSTERS 

  

5X, 

/ 
1 ,48H TOTAL SUM OF SQUARES EXPLAINED BY CLUSTERING 73H = 7E1024) 

TS$=0,0 
Do 990 ITsteNVv 

TECLYARGI),NE,1)GOTO 900 

TSSETSS*XSTOCI) #*2WNOBS 
990 CONTINUE 

PisTSSk*100,0/TSS 
P2=$ST*100,0/TSS 
PSaPqape 
WRITEC2 2901) TSSK 1 PA 

9041 FORNATOC///430X/7HSUIMARY,//20X015H SUN OF SQUARES 45X, 

TIOHPERCENTAGE s/ ,SXe1SHWITHIN GROUPS, 3X,E1244¢4X E1104) 

WRITECZ9902)SST+P2,TSSeP3 
YO2 FORNATCOX, 14HBETWEEN GROUPS 2X0 E124, 4X0 EV he Je SX sSHTOTAL IVINS 

9E12 541 4Xp E1144) 
RETURN 
END
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52 
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SUBROUTINE KLESSCKLUST,NORS pNVEXeNG) 
DIHENSTON X(NOBS, IY) 
COMMON /C/LVARC40) TITLE C40) 
COMNON /A/ XMC49740) @NX640) 
COMMON /6/NK(2500) ,WSSQ(40) 
DELTACAX)BXaNA,NB) ® AX*AX/NA + BX#RX/NB*CAX#EX) #CAX#RK) /(CNAPNB) 
DNIN = 100000 
DO 20 K=1,KLUST 
DO 30 «2 = K,KLUST 
TFCK,EQ,K2) GO TO 30 
DE = 0,9 
TFCNXCK),LT,12 GO TO 40 
TFCNXCK2),L7,1) GO To 40 

DO 40 TENG,NY 
ITFCLVARCI) .NE,1) GO TO 40 
DESDE*DELTACKMCT/ K) ¢XNCT4K2) gNXCK) ~NXCK2)) 
CONTINUE 
TFCDE,GT,OMIN) GO TO 30 
DMIN = DE 
118K 
2 8 Ke 
CONTINUE 
CONTINUE 
DO 50) J=1,NOBS 
TFCNKCJ2e12) 50,514,528 
NK(J)= 14 
GO To 50 
NK(J)= NKCJ) 21 
CONTINUE 
TFCKLUST=1,6Q,0)RETURN 
KL=KLUST=1 2 
CALL XMSSCNOBS+NVsXeNGs KL 
RETURN 
END 

  

im
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81 

90 

80 

100 
79 

4n0 

SURROUTINE CLUSTCKLUST,NOBS sNV eX pNDMAX,NG) 

DIMENSION XCNOBS/NV) 
CONMON /G/NK(2500) ,HSSQ640) 
COMMON SAS XMC407,40) 9NX640) 
COMMON /C/LVARC40O),TITLE (40) 
CUTOFF=0,004 
Nb # 0 
DHINS 100000 
Nc #0 
DO 70 J=1,NOBS 
DMIN = 100000 
DO 80) «Ke1-KLUST 
Lz 4 

TFCNK(J)?,NE,K? GO TO 84 
Ls oni 
NXT = NACK) #CL91)/2 
DESCUTOFF 
IF(NXT,LE,0) GO TO 90 
DO 90 IFNG,NV 
IFCLVAK(T),NE,1) GO TO 90 

XT & X(d,1) 
XMT = XML eK) + XT#CLR1I/2 
DESDESXTAXTH#XMTMXMNT/NXTCXMTAXT) *CXMTHXTI/ ONXT HTD 
CONTINUE 
IF(DE,GT,OMIN) GO TO 80 
Kc & K 
OMIN = DE 
CONTINUE 
TFCOMIN,LT,CUTOFF)GOTO 70 
TFCNKOCJ2,EQ,KC)GO TU 70 
NC = NC 4 1 
KD & NKGJ) 
NK(J) = KC 
NXCKD) = NXCKD) = 1 
NXCKC) = NXCKC) # 4 
DO 100 I=NG,NV 
TFCLVARSL),NE,1) GO TO 100 
XMCT, RD) = XMCI,KD) = xXGU,T) 
XMCT,KC) = XMCIAKC) * XOdeT) 
CONTINUE 
CONTINUE 
TFCNC,EQ,0) RETURN 
ND ND +4 
WRITE C2+200)ND 
FORNAT (10%, 3HND=,15) 

TFQND,E&,NDMAX) RETURN 
GO To 8 
END 
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SUBROUTINE ADATACX;NV,NOBS) 

INTEGER XDIAG 
DIMENSION X(NOBS;NV) 
COMNON/AS XTXC1600) sXDIAGCOO) /B/XMEANC4O) -XSTDC4O) SNM CGO) 

   

COMNON /D/ Nie N2 /C/ LVARC4O)¢ TITLEC40) 
XDIAG(1) = 0 
DO 20 172,8V 
XDIAG(I) = XDIAGCIR12 + NV Seep herahl 

0 CONTINUE 
XTX¢1)50,0 
CALL FMOVECXTXC1) ¢XTXC2) 01599) 
DO 30 «~KI=1 ,NOBS 
DO 30 I54,NV 
Le XDIAG(T) 
DO 4G JRI,NV 
Ke led 
XTXCK) & XTXCK) # XCKE GT) w XCKED ID 
CONTINUE 
CONTINUE 
D0 50) Tstyny 
Ls XDTAGCT) 
XNEANCT) = XTXCT)/NOBS 
XSTOCID™ XTX(L#I)/NOBS 9 XMEANCI)® XMEANCT? 
XSTO(I) = SQRT (XS5TOCT)) 
CONTINUE 

N4 = -1 
N2 5 NOBS 
RETURN 
END 

  

9
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SUBROUTINE MOUTCNV,NOBS) 
COMNON/B/XMEAN C40) pXSTDC40)NME40) /C/LVARC49) + TITLEC4O) 

URITEC27100) NOBS 47 NV 

109 FORMAT 6441 4 10X- 34H MEANS AND STANDARD DEVIATIONS OF 414+46H 0 
IBSERVATIONS ON +» 14 , 14H VARIABLES 4/1) 23X5 30H WEAN 

rs STANDARD 1/136Xs9HDEVIATION /) 
DO 10 TF4,NV 

200 FORNATOCTH 6 3X¢1223X2A8,9X%,E10.4,4X%,610,4) 
WRITE C2 2200) T,TITLECI) »XMEANCT) -XSTDCI) 

10 CONTINUE 
RETURN 
END
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SUBROUTINE CORRCX;NVYPNOBS,IN) 
INTEGER XDIAG 

DIMENSION X(NOBS,NV) 

PAGE 

COMMON/A/L XTX61609) ¢XDIAG C40) /R/XMEAN(40),XSTD C40) ,NM (40) 
DO 60 Ts2,nv 
be XDIAGCI) 
DO 59 Jel,NV 
Kel 
XTXCK) = XTXCK)/NOBS 
XTXCK) F XTX CK) @KMEAN CID ®XMEAN GJ) 
XTXCK) F XTXCKI/(XSTOCE) eXSTDOI)) 
CONTINUE 
XMN & XMNEANCT) 
XSD mR XSTOCT) 
TFCIN,E®,1) GO TO 60 
XMEANCI2 = 0,0 

XSsTO(I) = 1,0 
DO 30 J51,NOBS 
XCJet) & CXC eT XMND/XSD 
CONTINUE 
CONTINUE 
RETURN 
END 

44
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SUBROUTINE COMINCNV,HOBS, COMMENT, FORMAN) 
PIMENSTON FORM(100) ,COMMENT (10) 
COMNON /C/ LVARC49)¢ TITLE CKO) 
READ(N, 200) NC 
READ(N, 500) CFORMC(T) 121710) 
WRITEC2] 400) CFORNCI) ¢ 151,10) 

400 FORHATC////10A8) 
IFCNC,E8,1) GO TO 10 
Do 10 K2,NC 
READ(N, 500) COMMENT 

300 FORNATC10A8) 
WRITEC2¢500) COMMENT 

200 FORNATC 10A8) 
40 CONTINUE 

CALL COPY C80, COMMENT(C1) e141, FORM(1)51) 

READ(N,200) NVANOBS 
200 FORNATCEI0) 

WRITEC27600) NOBS,NV 
600 FORIATC 20X, 14,17H URSERVATIONS ON ,12+11H VARIABLES 

NV 5 NV» 4 
CALL COPYRC(TITLE(1) » SHCUNSTANT d 
READ(N, 900) (TITLECID, T22,NV) 

BNO FORHATCO( 1X,A8)) 
READ(N,€00) NC 
NC 5 10*NC 

READ(N, 500) CFORMC I), 181 ¢NC) 
RETURN 
END 

PAGE 12



CLUSTPROG 
- 245 - 

10 

SUBROUTINE DATAFOCXsNORS,NV,FORMyN) 

DIMENSION XCNOBS/NV) ¢ FORM(100) 

DO 10 J#1,NOBS 
XQr1)= 1,0 
READ (Hp FORM) OCXCJ pT) gb 22 ¢NV) 

CONTINUE 
RETURN 

END 

PAGE 2
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SUBROUTINE RANK(X,NOBSpNX,NXRS) 
DIMENSTUN XCNOBS)—¢ NXONOBS) 

DO 10) =121,N0BS 
NXCI) = 7 
DO 30 1#1,NOBS 

DO 30 J = I,NOBS 
NA F WXCL) 
MB OS NXG)) 
TFCXC1).GF,X€J)) GO TO 50 
NXCI) & NR 
NX(J) NA 
CONTINUE 

RETURN 
END 

PAGE 44
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SUBROUTINE DOUTCX,NV,NOBS,TA,IR) 

DIMENSION XCNOBS,NV) 
COMMON /C/ LVARC40)¢ TITLE(40) 
10 @ TA0 #4 
iC 2 NV 
IFCIB,EG,2) GO T0 4 
yps1 

Vere TA 
CONTINUE 
DO 10 Ketb,1IC,6 
TFCK,GT,IC) GO TO 10 
NK ® K * 5 
TFCNK,LT,IC) GO TO 5 
NK ® IC 
CONTINUE 
WRITE(2;100) CTITLECI) sLeK,NK ) 
FORNATCTH1¢ ////,6H DATA J/14 11% 16 (AB BX)) 
FORMATC/) 
WRITEC2¢390) 
DO 20 J81,NOBS 

WRITEC2] £200) Je(X Cede bak yNK) 
FORNAT(4X,13,5X,6(E15,6 4 3X)) 
CONTINUE 
CONTINUE 

RETURN 
END 

PAGE 15
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200 
20 

SUBROUTINE COUTCNY,ND,NY,NZ) 
INTEGFR XDLAG 
COMNOK /C/ LVARC49),TITLEC40) 
com JA/ XTX(1600) ,XDIAGC40) 

COMMON /E/ XAy XTEMP (40) 
NA & ONY 
NB FONZ 
GO TO €1,243,4),ND 
TAn2 
[ps2 
GO To 10 
TAs2 
1B & NG 

TB # 1B+4 
NB ENV 
Go To 10 
Ips2 
TA ® NA 
IA 5 JA #1 
NA = NV 
GO To 10 

TA 3 NA 
TA ® TA #1 
1B # NB 
IB 5 ITB*4 
NA RONV 
NB ® NV : 
URITEC2/100)¢€1, TRIB, NB) 
FORMATCTH1¢9X¢2001245X)) 
DO 20 JFIAPNA 
K & XDIAGCJ) 
SQ= XTXCK4d) 

PO 50 ITFIPyNB 
SR = XTXCI#XDIAG(I)) 
IFCJ,LT,1)2 GO TO 25 
XTENPCI) = XTXC Je XDIAGCI)) 
GO To 2v 

CONTINUE 
XTEMPC12 & XTXCI+K) 
XTEMP CID = XTEMPCID/SORT(SQ*S§R) 
CONTINUE 

WRITEC2 2200) Je CXTEMPC(I),T=18,NB) 
FORMAT CSX,12,5X,2061K,F4,2)) 
CONTINUE 
RETURN 
END 
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SUBROUTINE REALE (NOBS,NV,N1) 
CONMON/&/NX (2900) ,WSSQ(40) 
DIMENSION RVARC40) 
DO 1 JR1,%1 

1 RVARCJIEWSSQCI) 
DO 2 Te1,N1 
Lis2 

TFCT,EQ,1) 4120 
TF CY,E8,2)L181 

CALL PEALETESTCI;NOBS,NV,RVAR,L1) 
2 CONTINUE 

RETURN 
END
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SUBROUTINE BEALETESTC(I;NOBS sNVeRVAR,L1) 
DINENSTON RVARC40) 
TFCLI, ES, OD RETURN 
ANOBSEFLOAT(NOBS) 
ANVE FLOAT CONV) 

NTEST=0 
DO 10 JF1,104 

FRCRVAR CT =I YeRVARCIDI/RVARCT) 
A=CANORSPI4+Jd)/ CANOBS#YT) 
AIRFLOATCI) 
BRCAT/CAT=J)) *(2,0/ANV) 
FaF/CAwbe1,0) 
DFISNVed 
DF2=NV*CNOBSeI) 
IF (F,GE,0)GOTO 909 
PF=0,0 
GnTO 900 

909 PFEPRAFCDFT,DF2,F) 
900 TF (L1,T,1)G0TO 203 

WRITE C21100) 
100 FORNATC///,40X¢11HBEALES TEST //,5X,25HHYPOTHESES: K2 CLUSTERS , 

VIX,27HNO RETTER THAN K1 CLUSTERS ) 
URITEC2 1201) 

201 FORMATCOX,2HK2,3X,2HKI 4X THE,SXpTOHPROBABILITY OF F , 
112K RVARCK2) ,10H RVARCKID ) 

203 WWsled 
URITEC2 +202) 1¢1d, Fe PFe,RVARCI),RVARCI RJ) 

202 FORMAT COX, 12, 5X12, 3X, F207 Xp FOr 4 BX rk late 4Xe Fly) 
NTESTSNTEST#4 
TFCNTEST, GT, 6) RETURN 

40 CONTINUE 
RETURN ~ 
END 
FUNCTION PRBFCDA,DByFR) 
PREFa1,U 
TFC DA*DE WFR, EQ,0,0) RETURN 
IFCFRLLT,1,9260 TO 5 
ARDA 
B=pB 
FeFR 
GO To 19 

5 ADB 
RepAaA 

Fe1,0/FR « 
10 AAB2,0/(9,0%A) 

BRe2,0/(9, 088) 
Z=ABS CC 01, 08BB) # FeO, 33553304 OFAA)/SQRT(BB*F 

160, 6660674AA)) 
TFB, LT4,0)22264 (1,040 USH#Zeu4/R awd) 
PRBFS0,2/67,042*(0,196824424(0,11519442* 

1060, 0005464240,019527)))d way 
TFCFR,LT,1,0)PRBF21,0"PRRF 
RETURN 
END 
FINISH
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PROGRAM(CLASS) 
OUTPIT 6=¢CP0 

QUTPUY 43 LP0 
OUTPUT 7sUP4 
INPUT 1®CRO 
INPUT 25CR1 
INPUT BECR2 

T4 SUNFORMATTED(SCRATCH1) 
TO/UNFORMATTEDCSCRATCH2) 

E ZHNT2/UNFORMATTED(CSCRATCH3) 
COMPRESS INTEGER AND LOGICAL 

TRACE 14 

END 
MASTER CLASS 
DIMENSION Z¢300) #NOCS0) ¢SUMZ( 30.60) »SUMZ2(30760) «2MIN( 30760) 
DIMENSTON Z4AX C30 160), TSUMZ (60) + TSUNZ2 (60) ¢ TZNIN(60) p TZMAX (60) 

DIMENSION SMFAN(30,00),S5¢INC30 040) +>SMAX (30760) 
DIMENSTON LABEL (30) / LABELA C440) NLAND (3076) sNTLAND (6) 

DIMENSION WO2200+112 
REAL LABEL,LABELA 
COMHON LABEL,LABELA 
READ(C2,59) CLARELCI) + 124040) 
READ (2129) (LABELACT) 0 151,53) 

59 FORMAT C10A8) 
READC2,119) NOBS NV+ NCLASS,NCV/NSTEP,NSAM,NEXTRA 

149 FORMATCCIO) 
DO 335 Kis1,NSTEP 
N2=ENCLASS=K4 +4 
DO 334 INB1,N2 

PEAD(C&,1001) Ke 
K21=K2/3 
AK27=FLOAT(K2)/3,0 
TECFLOAT(K24)sAK21, LT. 0.0) K245K2144 
DO 335 bL=1.K21 
READC8,1002) 11-12-13 

1001 FORMAT CIO) 
1002 FORHAT (SIO) 

WC11T, KT) SINS ONSATINN) #20 
IF (12,68,0)G60TO 335 
WOL2, KID SINS CNSAI=1) #20 
TFCI3,E9,0)G0TO 335 

WOTS,K1) SIN+CNSAN@4) #20 
335 CONTINUE 
334 CONTINUE 
333 CONTINUE 

DO 2 1=1,NOR8S 

READ(4 +200) (20)),de1 NV) 
200 FORMATO? SEQ 6O/467X 1 7F0.10/) 7X2 BF 0.0/267X,6F0.0/)¢ 

V7K,2F0,0) 
Ip=9 

IF (1,.GT.800)18=5 
IFCL,GT+14600) IBe3 
YURITE CIE) (200) 081 NV) 
WRITE (61100391, 620) 0d21,5) 

1003 FORNATCEX,1HALT4,3¢1X,F8,2)) 
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CLUSHEAN 

1004 

204 

517 
342 
337 

44 

as 

79 

VRITE C614 903211 C20) 0042) 

  

   

  

URITE (61100391, 0260) 9d2135 519) 
WRITE (619003) 1,0203) 2) 320,26) 
VRITEC6,1003)1, 020s) od 733) 
VRITECO,100391, 020) ,d 256,41) 
VRITEC6110035)14020)) 063242747) 
YURITECALTO03T +020) 6 0248,53) 

URITE(6/1003)T, 020) ¢5524,55) 
FORMAT (2X, 1HA,LI4,1901X,F 4,19) 
IF(NEXTRA,E9,0)GOTO 342 
DO 517 K7=1,NEXTRA 
READ (47204) 02031) -STSNV44 I NVETTY 
FORMAT CCX 114 1X0 F4.9)) 
WRITE CIB) (2031) dT ENV eT NV ETT) 
URITEC611006)T, C2631) U1 NVHT NV O11) 
CONTINUE ‘ 
DO 337 K1=1,NSTEP 
ZONVeKAD SWOT, KI) 
VRITE CIB) (2031) 11 3NV 44 ONVENSTER) 
URTTE 661100401, (2001) ST ENVET NVENSTEP) 
CONTINUE 
ENDFILE 9 
REWIND 9 
ENDETUE 4: 
REWIND 5 

ENDFILE 3 
REWIND 3 
DO 17 Kl=1+NSTEP 
N2=NCLASS=K1 41 

DO 1 Jel eNVR?2 
TSUMNZ CJ) 20 
TSUNZ2 (J) =0 
TZMINCJ)=100000 
TZMAX (J) #=-100000 
Po 1 KR1,N2 
NOCK)=0 
DO 14 L216 
BLAND (Kel) =0 
SUMZ(K rd) 20 
SUNZ2 (Kid) 20 
ZHINCK + d)=100000 — - 
ZMAX (Kd) ==100000 
CONTINUE 
DO 43 L8176 
NTLAND CL) =0 
DO 12 1#1,NOBS 
IBs9 
LFCI,GT,800)18=5 
TFCT,GT.14600) 1B=3 
READCIB) (703) ,d=1,NV) 
DO 79 K1151,NEXTRA¥ 
HXT=K14*11990 
NX2=K11"14 
READ CIP) C7 CI) edSNVENXT /NVENX 2) 
K=Z ONY ONEXTRA*NSTEP) #K1) 20% (NSAM=4 ) 

NOCKI ENO(K) 44 
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L=2¢54) 
NTLAHDCLIENTLAND CL) #4 
NLANDCKe LI SNLANOCKyL) +4 
DO 3 JST NV=2 
SUMZ (Kad) SSUMZ (Kd) eZ CN) 
SUMNZ26K+J)=SUMZ2 (KJ) #204) a? 
TFECZOI).GEeZMINCKSJIIGOTO 7 
ZHINCK dD =26I) 

7 LECZCI) LE ae ZMAX(K1J22G60 TO 6 
ZMAX CK ed) RZ CI) 

6 TSUNZ (JI STSUMZ¢S) 4200) 
TSUMNZ2 CYIETSUMZ2 (J) +20 J) eH? 
IFC2Z(5)-GE,TZMINGJ)) GOTO 9 
TZMINGJI e200) 

9 TFCZEU)-LE,TZMAX(J)) GOTO 8 

TZMAXCJ2220)) 
CONTINUE 
CONTINUE 
CONTINUE 
DO 4 Jal,NV=2 
TECTSUMZ2 03), E9,0)G60TO 4 
TSUNZC J =TSUMZCJ)/NOBS 

TSUMNZ2 CY =SIRTCTSUMZ? CJ) /NOBS@TSUMZ (I) H*2) 
DO 4 Ket,n2 
IFCHOCK) .FQ.0)G0TO 4 
SUNZ CK rd ESUMZ CK J D/NOCK) 
SUMZECKFSDESORTCSUMES CK PJD /NOCKIMSUNZ (Kd) 2) 
SMEAN (Ke J D=CSUMZ(K JD =TSUMZ CHD /TSUM 2265) 
SMINCK, J) =C7MINCKe J TSUM2 CID) /TSUNZ 205) 
SHAX CK ad SCZMAXCK AJ" TSUM7Z C09) /TSUMZ2 (45) 

4 CONTINUE 
WRITE (A309) (LABEL CH) »MR4 010) . 

309 FORMATC///10A8/) 
URITE (4+300)N0BS 

300 FORMATC1X/" TOTAL SAMPLE'/* NO, OF OBSERVATIONS =',15// 
1" VARIABLE MEAN STAN, DEV, MINIMUM MAXIMUMI/) 
DO 10 J81,Nyee 
URTTEC4+400) LABELACJ) ¢ TSUMZ (4) e TSUMZ203) eTZHINCI) » TZMAX CU) 

400 FORHATCIX+A8 64 (1X1 E10.4)) 
40 CONTINUE 

YRITECH? 700) 
700 FORHAT(//' FRANCE BELGIUM HOLLAND GERMANY ITALY LUXEMBOURG!/) 

URITE (41800) (NTLAND(L) ,ba4 06) 
BOO FORHATCAX +14 r4X LG e 5X eS e 4X Tor 4Xo the hXr lb) 

DO 11 K=1,N2 
VRITe (4,509) (LABEL CH) ,M31,10) 
URITECA+500)K,NO(K) 

290 FORHNATCIX/" CLASS 'c13,/' NO, OF OBSERVATIONS 2! 15// 
1" VARIABLE MEAN STAN, DEV, MINIMUM MAXIMUM SMEAN 
2 SMINIMUM  =SMAXIMUH '/) 
DO 15 JF1,NVR2 
YRITE CO 600) LABELACI) »SUMZ(K oJ) sSUMZ2(Ked) eZMINC Ke J) ZMAX (Kd) > 

TSMEAN( Kod) + SMINCK id) pSMAX (Ka J) 
600 FORNATCIX+ AS +4 C1 XLV 4) oS C1K0F10.2)) 
45 CONTINUE 
— WRITE (41700) 

  

2
a
 oo

 
3



    

WRITE (67800) CNLAND (Ky L) 0 L3146) ar 
44 CONTINUE 

CALL ANOVACSUMZ+TSUNZ2,TSUMZ NO, Miers nes Nvee) 
REWIND 9 
REWIND 5 
REVIND 3 

47 CONTINUE 
STOR e ; ; 
END or oe eo error ee eet ene 
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PROGRAM CBART) 

COMPRESS INTEGER AND LOGICAL 
INPUT 12CRO 

OUTPUT @=LPO 

INPUT 47CR1 
TRACE 2 
END 
MASTER BART 
REAL LABEL 
DIMENSTON LABEL (30) 
DIMENSTON XLAMDA(100) 
READ(1,20) (LABEL (I) ¢11210) 
FORHAT(10A8) 
URITE C2470) CLABEL CI) 9 151,10) 
FORHATCTH1 2 10A8) 
WRITEC2 2400) 

FORNATCIX,//,' K L R De 

REAL (1,700) NP, NOBS 
FORHAT (E10) 
READ(1, 2002 CXLAMDACT) »T54aNP) 
FORMATCFO,0) 
Kent 
PO 1 T=21,NP 
S1G420,0 
PROLS1,0 
KeK+4 
PO 2 JaKe1¢NP 
SIGLESIGL+#XLAMDACJ) 
PRDLEPROL*ALAMDA (J) 
CONTINUE 
SIGLECSIGL/ (NP@K) ) we (NP RK) 

XLSSIGL/PROL 
STAT=¢CNORS#K70,5) *(ALOGCXL))) 

DES=CCNPTK=1)*(NPSK42))#0,5 
PEpRRF(DF,1000,0;STAT/DF) 
WRITEC2 500) Ke XLySTAT,DF,P 

FORMAT CTX e12p2Xp F109 1 02h sF10.1 2X P1001 aXe F544) 

CONTINUE 
STOP ‘ 

END 
FUNCTION PRBFECDA,DByFR) 
PREFa1,0 
IFCDAWDE*FRLEG, 0,0) RETURN 

TFCFR,LT.1.0960 TO 5 
ABDA 
BeDb 
FREER 
Go Ta 10 
AzDB 
B=DA 
FR1,0/FR 
AAR2,0/(9,0%A) 
BBa2,0/69, 0B) 

ZEABS C061, UBB) #Fee0, 33533301, 04AA)/SQRTCBBYF 
#0, 6666674AA)) 

PAGE 

PROA!T) 

4



RARTTEST 2560 = 

TECBLLT24,00222461 040, URe2¥H4/R eed) 
PRRF=0,9/61,0424(9,196854424(0,115194420 

160, 00034442%0,019527)))) wah 

TFCFR,LT,1,0)PRBFS1,0+PRBF 
RETURN 
END 
FINISH 
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PROGRAM (POPU) 
INPUT 1=CR1 
OUTPUT @=CP4 

. OUTPUT 7=LP2 
INPUT 8=CRO 
COMPRESS INTEGER AND LOGICAL 

‘TRACE 1 
END 
MASTER POPU 
DIMENSION 2€60)+N0(50)¢SUMZ(30060) + SUMZ2630760)+2MIN(30,60) 
DIMENSION ZMAX(30,60) 1 TSUMZ (60) se TSUMZ2(60) pe TZHING60) e TZMAX {609 
DIMENSION SMEAN(C30 760) +SMIN C3640) »SMAX 630,60) 
DIMENSION LABEL (10) + LABELA COQ) #NLAND (30/6) ¢NTLAND (6) 

_ DIMENSION X€200) N65) +N? (30) 
“DIMENSION SCC50)/COEF (30,60) .CONST1 (30) eCONST2(¢30) »N(60) 

REAL LABEL + LABELA 
COMMON LABEL, LABELA 
READ(8, 39) (LABEL (1) 9151740) 
READ (8,99) CLABELACID (121,53) 

59 FORIIATC(TOA8) 
- READ (8,119) NV~NCLASS/NCV/NDISVE = 

149 FORHAT(4S10) . MaRS Ae Ieee oi Spee... 
PO 118 Kst,NCLASS 
CONST1(K)=0,0 
CONST2(K)=0.0 = 
DO 118 JetsNvr2 

118 COEF(K,4)=0.0 
READ(8, 120) (NCI) ¢ 11 ¢NDISVR) 

120 FORHATCE€Q10) a 

KLs1 
Kus6 

TESTHFLOATCNCLASS)/6,0 
ITESTENCLASS/6 
IFCTEST«GT,FLOATC(ITEST)) GOTO 124 

=——K3RITEST 

GOTO 126 
124 K3=ITEST#1 
126 20 137 K=1+NCLASS 

1S7 N7CK)=K ~ 
WRITE( 74399) (LABEL CM) 1M#4440) 

399 FORNATCIX,///+10A8,//) 
DO 123 Js1,-K3 
WRITE (7 e132) ON7 (CK) @KBKL Oe KU) 

A32 FORNATC2Z5Xe ICLASSIFICATION FUNCTION NUMBER!/ 

VIX se 'VARLABLEN 6X65 (12 612X) 012) 
DO 122 I1s1+NDISVR 
READ (8,121) CCOEFCK,NGI)) ,KEKL, KU? 

122 URITEC7/ 129) LABFLACNCID), (COEF CK eNC1)) ,KEKLe KU) 

129 FORMATC1X,A8,6F14, 3) 
READ(8,121) CCONST1 CK) -KEKL, KU) 
URITE(7 7130) (CONSTI CK) -KakKL KU) 

130 FORNATCITX,"CONSTANT' #6F14,8) 
READ (8,124) (CONST2CK) cKEKLEKU) 
WRITEC7 21349 CCONST2(K) -KEKLeKU) 

131 FORNAT(9X,6F14,8)
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KLSKL+6 

IF((KU¥6),GE,NCLASS) GOTO 125 
KURKU+6 
Goro 125 | 

25 KUSNCLASS 
23 CONTINVE 
21 FORMAT(SFO,0) 

NoUT=0 
DO 1 Je1,NV=2 
TSUNZ (J) 50 
TSUNZ2¢V)=0 

TZMINC J? =100000 
TZMAX (J) ="100000 
DO 1 Ke1,NCLASS 
NO(K)=0 
DO 14 LF1,6 . 

44 NLAND(K+L)=0 
SUMZ(K,J)=0 
SUMZ2 (Kr Jd) 20 
ZHINCK, J) #100000 
ZMAX CK, 42 ="100000 

4 CONTINUE 
- pO 13 L216 = = 
43 NTLAND (LI =O ie 

DO 17 151,206 
DO 18 Ké=1,60 

18 2(K2)=0,0 
READ(1,209) (WOK) ,K=1,5 9,0X45), 051,127) 

0 FORNATCR 4 Oe F 3.04 F206 2F41 000,271 Or F106 Oe F1,0,2eK01281, 07 
18F10.0/8F10,0/8F10,0/ 
210X17F10,0/3F10, 0071. 0FXGF1,069X02F10,0010X/10X07F10.0/5F10,00F1, 
30 4F4.062F1,00F 4,00 2F1, 0/4 0F 4. 0,271.0) FO, OSX a 2P10 Or 1 0X FT On F 4, 
400F1.0¢5K/19F4.0/5F 41 0,2F100024F4.0,F1.0) 
X(34)=x 0349/1400 
X(36)=xX (369/100 
X41) =x 6412/1700 
X(49)=K 04997400 
1077070 
DO 30 KF19+49 

30 TOT=TOT#XCK) 
Z(2)2X (524X046) 4x (5) 
Z(4)=Z (2) +X C50) 4X 051) 4X (52) 
TFCTOT,NE.Z¢22)G0TO 40 
TF(2(2)+£9.0,0)G9T0 40 
TF(X(96) ,EQ,9.09X(96)20,5 
TF(X(96) ,EQ,5.0)X(96) 24,5 
204) 30 CX 696) 91) 40, 2540,12540.1254 CX 6104) #X (1169940, 375 CX 01059 4X 

1117) 0.625% (X(106)4X0118) 240, BPOMCKCLOTIARGT19) 4x (1080 eX C120) 668 
2*(X(12424xX(122)9/2200)) 
TF(2(4).E9,0)G0T0 40 
TF (2¢4)2,NE,0.0)G0TO 501 

40 CONTINUE 
NOUTSNOUT#41 

GoTo 1147 
04 TE (X(2)+EQ,9,0)K(2)80 

Z2(42)5X62)*X(1) 
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2(48) =X039/6202)40,01) 
2(49)=X649/6202)%0,01) 
2(50)=x65)/€262)#0,01) 

2(51) =X 06) 

2(52)=K 672408) $K (9) 4X10) 
ZOSSIEXOVTIS7THX CT 20/7#X OT SST HX OVS 7HX CTS IIT HX C16 S72 4X C1717 

~  2¢63)=X618) = 2 
Z(OI= CX 6192 4X20) #X 621) 4X (22) 4X23) 4X24) 4X 6259 4X (26) 

14x (2709/0702) 0,01) 
207) = 0X 628) xX 629) +X 05009 /062062) 0,01) 
2(8)=X (5949/6202) #0 01) 
ZOO) = CX C352 4K CS4) 4X 055) 4X 0569)/ 6262) 40,01) 
Z(10) =(X C379 4X38) 4X32) oX( 399976262) *0,01) 

2(11)=X040)/6202) 40,01) 

2042) =€X% 0619970202) 40,01) 
Z(43) =X 6429/0202) 40,01) 
ZCASI BOX C43 HX CAG) HX 045) HX (47) 4K 6489 4K 04699910262) 40,019 
2614) =X 0460/0202) %0,01) 
2(46)=X©509/60202)4X6502) 40,01) 
2017) 350X051) 4X652)9/0201) £0,019 
TF(X(53) ,EQ,7.0)X655)=1,0 

TF(X(56) ,£Q,7.09X(54) 2140 
2(48)=X 053) 
2(19)=X054) 
Z(20)=0.64*X¢€55) 
2(21) =X 059) 
2622) =0.4%X (56) 4X (57740, 5X 658) 40, 84x (60) 
2(23) =0.1#(X (61) 4X (62)) 
2624) =0 027% (63) 40.2*X (64940, 354X065) 
Z(25) =X 666) #0.0074X (67) *0,0144X (68) 40.03 
263) =2020) 426220420625) 42(24) #2025) 42621) 
1F(Z2(€3)-£9,0,0)60TO 50 
2(20)=2620)#100/2¢3) 
2(22)=2622)*100/2(3) 
2(23)=52623)%100/2¢3) 
2624) 52624) *100/2¢3) 
2625) =2625)"100/2(3) 
2621) =20212*100/2(3) 

50 2(26)=203)*100/201) 
2(40)=X C69) 
TF OCX 070) 4X 0719 4X 072) 4X 0739 GT. 0920634981 
TF CX(76) ,GT,092¢35)21 
IF CCX C79) #XCB2) 4X (35) 4+K (832) ,6T,022636) 21 
TE COX O74) #X 075) #X 077) $X 073) 4X (8G) +X (849 4X (BS) 4X (84) 4 

4 X€86) 4X 087) 4X (89) #X0902) GT, 022037954 
DO 54 K#70194 

51 2(5)= 205) +XCK) 
2641) =2659/62601) 40,001) 
IF(X(91)2,6T,0.0) 2¢56)21 
Z(39) =X 636) 4X (34) 4X 649) /02629 40,01) 
IF (X(94),£Q,992044)81 
TECX094),6Q,222645)1 
TF(X(95)2,£@,0,0)X(952252,0 
2(46)=X 695) 
2628) = COX C9691) #9. 2540 012540.125%X 0406940. 3750X 6105240, 6254X 6105) 

440, 875%X% (107) %X(108))
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2627)=2662/62019*0,001) 
2628) =2(28)*100/2¢4) 
TFO(X(96),€0,0,5)P=0,0 
TFEEX(96) .NE,0.5)P=1.90 
THP+X (979 4X (98) 4X 0409) 4X110) 
TF(T ,NE, 0,0) GO TO 502 
T = 0,00001 

02 TFCX(95),LT,25,0,AND,P,EQ.1,0)2629)24.0 
2629) = (26299 4X99) 4X0111)9/ 07H, 01) 
TFO(X(99),GE,25,0,AND,X(95).LT. 39,0), AND. PLEQ,1,0)2630921,0 
230) =¢2(30)X(100)#KC112)97 CTOs 04) 
TFECCX(99),GE,55,0,AND,.X(95),L7.45.0).AND,P,EQ,1, 0731984, 0 
2(31)5 (ZV) OX C4 OFDAKCI1S IF OTHO, 019 
TFOCX 099) GE, 45,0, AND, X(95),17,65,0). AND. PLEQ.9,0)2(032)51,0 

Z032)=(20329¢X(102)4X(114))/ (670,01) 
TFCCX (95) ,GF,65,0) vAND,P.EQ.14)2¢353) 24 
Z(33)=(Z6359 4X (40394X01150 9/4 0T#0.01) 
TFE(X(127),EQ,8,0)X(127)50 
2ZC47) =X M427) 
2654) =u 04) 
DO 177 K=1,NCLASS 
SC(K)=0.0 
PO 178 JveteNVR2 

7B SCCK)=SCCK)4+COEFCK AJ) *Z205) 
SCCK)=SCCKI CONST CKIFCONST2(K) 
TFCK.EQ+1)GOTO 479 
TFCSCCK),LT,SCMAX) GOTO 177 
KMAXSK 
SCMAX=SCCK) 
GoTo 177 

79 KMAX=4 
SCMAX=SC(4) 

77 CONTINUE 
2(55)=KMNAX 
KeZ(nCV) 
NOCK)=NOCK) #4 
L22(54) 
NTLANDCLYSNTLAND CL) 41 
NLAND CKeL)=NLAND (Koh) #4 
DO 3 J=z1,NVe2 
SUMZ(Krd) =SUMZ (Ke) #200) 
SUMZ2 (Kes) SSUMZ2CK dD +20 NIH HD 
TECZCN)-GE.ZMINCK,J2)GOTO 7 
ZNINCK ed EZ20N) 

7 TFCZCJ) + LE. ZMAX{K,J0IGO TO 6 
ZMAX(K rd eZCN) 

6 TSUNZCJIETSUMZ C92 4200) 
TSUMZ2CIISTSUMZ2C J) +2 CJD wee 
TECZC326GE.TZMINGJ)) GOTO 9 
TZMINGJIZ7CI) 
TF (Z(J)sLEsTZMAXCI)) GOTO 8 
TZMAX (J) 2200) 
CONTINUE 
CONTINUE 
IFCILNE.20000)GOTO 17 
YRITEC2¢340)NOUT 

° 
N
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40 FORMATCI6) 
URITEC21349) (NTLANDOL) -b2166) 
DO 347 Je1eNv=2 

47 WRITE C2345) TSUMZ(S) eTSUMZ2 05) e TZMIN CI) op TZMAX CI) 

345 FORMAT(4¢E€0,119) 
DO 348 Ke1,NCLASS 
URITEC21340)NOCK) 
URITEC21 349) (NLAND( Kel) L2406) 
DO 348 Jai,Nvn2 

SAB WRITE (21 349)SUNZCK yd) sSUMZ2(K edd eZMINCK od) p ZMAXCK od) 

549 FORMAT (OTS) : 

47 CONTINUE 
NOBS=22U26"NOUT 
Do 4 Jal NVve2 
TFCTSUMZ203),EQ,0)G0TO 4 
TSUNZ (J) STSUMZ (J) /NOBS 

TSUNZ2 (3) =SQRTCTSUMZE CJ) /NOBS@TSUMZ (J) # #2) 
Do 4 Kei NCLASS 
TF(NO(K?,E@,0)G0TO 4 
SUMZ (Kr) SSUMZ CK JD /NOCK) 
SUMZ2 (Kid) BSQRTCSUMZ2 (Keg) /NOCK) SSUNZ CK ed) # #2) 
SMEANC Kr J) =CSUMZ (Ke JIM TSUMZ CI) /TSUMZ2 0) 

SHINCK, JS) SCZMINCK, J) @TSUMZCI)D/TSUMZ2 052 

SMAX (Kp J) = CZMAXCK ed)" TSUMZ C09) /TSUMZ2 C4) 

4 CONTINUE 
URITE (5/309) (LABEL CH) M54 910) 

309 FORMATCIX///90A8/) 
WRITEC5s300)NOBS 

300 FORMATCIX/' TOTAL SAMPLE'/' NO. OF OBSERVATIONS #',15// 

" VARIABLE MEAN STAN, DEV, MINIMUM MAXIMUM! /) 

DO 10 JR1,Nvee 
WRITE (5+G00)LABELACI) e TSUMZ CJ) FTSUMZ2 CS) FTZMINGI) p TZMAX CH) 

400 FORMATCTXsA8 64 (1X, E10.47) 
40 CONTINUE 

WRITE(5 +700) 
700 FORMATC//) FRANCE BELGIUM HOLLAND GERMANY ITALY LUXEMBOURGI/) 

WRITE(S +800) CNTLANDCL) 2 b3146) 
800 FORMAT CX T4p 4X Tae She D4 bXe1 he hXsl br GXel ed 

DO 11 K=4,NCLASS 
WRITE (5+ $09) CLABEL CI) (M34 410) 
WRITE CS *¢S00)KsNOCK) 

500 FORNATCIX/? CLASS 'el3-/1 NO, OF OBSERVATIONS wi st5// 

4" VARIABLE MEAN STAN, DEV. MINIMUM MAXIMUM SMEAN 

2 SMINIMUM  SMAXIMUM "/) 
DO 12 JBI sNVee 
URITE (5S 600) LABELACI) /SUMZ (Ky J) @SUMZ2 (Ke d) oZHINCK ed) eZMAXCK ed) 

ASMEANCK id) eSMINCK ed) ¢SMAX CK ad) 

60 FORMATCTX ABs 44K E1004) e SC1X0F 10.29) 
42 CONTINUE 

WURITE(5 +700) 
URITE (51800) C(NLAND(Ke Le L3426) 

44 CONTINUE 
CALL ANOYACSUMZ, TSUNZ2 + TSUMZ,NO,NOBS »NCLASS ¢NVee2) 

STOP 
END 

= 
sm
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a 

UNIVARIATE F TESTS : SAMPLE A — 10 CLUSTER CLASSES 

WILKS LAMBDA (UsSTATISTIC) AND UNIVARIATE FeRATIO 

VARTABLE WILKS LAMBDA F 
none nee mn ewemennonns anecwonecesan 

soi 16680 26,3369 

so2 26879 24,0434 

$03 26182 32,7304 
$04 16982 22,9058 

$05 29054 51,8742 

Lot 28299 10,8653 
Lo2 2954) 3.7416 

LO3 19746 1.3792 
Lo4 32669 145,5921 
Los 28361 10,3881 

L06 29672 1.7958 

07 28722 7.7676 
Los 28964 6,1237 
Log 27942 13,7352 

L10 27705 15,7886 
RADY 293596 3,4099 

Li2 28665 8,1647 

Lis 27030 22,3935 
Lia 29245 4,3262 
AOL 29953 2.4778 

Ao2 27537 17,3208 
AOS 27560 17,1012 

“A004 8934 6.3217 
405 28238 11,3367 
A06 29013 241357 
A07 23850 84,6646 
wot 27052 22,1554 
wO2 24861 $6,9223 
wO3 99287 4,0689 
wO4 28612 7.5430 
wos 7452 18,1224 
WO6 76899 23,8250 

wO7 26884 23,9880 
MOL 28994 35,4164 

Mo2 28391 10,1649 

M03 26235 32,9016 

Moa 97880 14,2551 
Mos 26382 30,0451 
MO6 20668 26,4887 
MO7 +7304 19,5611 
MO8 28574 86,8143 

not 1915 223.7075 

Ho2 28676 8, 0881 
HOS 62183 189,7521 

HO4 so1ot 113,0996 

HOS 26147 33,2212 
HO6 7305 19,5500 

GOI 37944 13,7181 

Go2 eO919 23.5953 

G03 27435 18,2810 
Goa 29102 §,2504 

605 27401 18.6081 

G06 22054 1,9006 

WITH 9 AND 477 DEGREES OF FREEDOM 

FO.O1 = 3.11



eee 

 
 

V 
W
I
d
N
V
S
-
 
S
A
S
S
V
I
D
 

U
A
L
S
N
T
D
 

OZ 
40 

S
C
I
O
U
L
N
A
D
 

> 

Ze> 
46 

3269840 
00 

3420270 
00 

3460Lb*0 
LO 

30096°0 
40 

avszb'O 
40 

aS2ze*l 
LO 

aluss'o 
20 

Aesat"O 
LO 

azoeL'O 
10 a

7
6
0
1
'
0
 

4
v
i
0
L
=
 

  

9 
00 

ge47" 
00 

3299170 
00 

4
2
9
9
0
 

20 
aELAL'O 

LO 
3£Z09S°0 

00 
30000°O 

ZO 
4zS91'n 

20 
ayz27°0 

20 
azbiz"0 

00 
and00'O 

oz 
— 

62 
40. 

44429°0 
00 

4EOLE7O 
LO-32689°0 

10 
36055°0 

LO 
3SS74°0 

20 
36S91°0 

10 
4¥SeL*O 

20 
327047°0 

OU 
32649°0 

00 
37SS9'0 

ot 

Os 
LG 

4€967°0 
LO=3ESSS°0 

00 
3EkEb°O 

20 
3B60Z'0 

bO 
39V0U'O 

ZO 
B0%ZE°O 

LO 
4f¥6H"O 

20 
A7¢LE"O 

LU 
39fn97O 

LO 
aL097*O 

BL 

£¢ 
LO 

32¢s¥'0 
OO 

3222270 
19=41909°0 

10 
3885770 

UO 
aSSo%°O 

20 
4O9LL'O 

00 
3Stcz'n 

20 
Az<s77O 

bY 
a
8
d
L
'
0
 

0 
anogR’O 

et 

9 
40 

32966°U 
00 

3797770 
LOMFEEER'O 

40 
JOE7~0 

VO 
34SE4°0 

40 
34¥0L"0 

OD 
a¥des*o 

20 
3ss77"0 

OU 
a7tGy'O 

M0 
anduutd 

yt 
— 

So 
40 

48751°U 
OO 

ALLLETO 
LO=39777°0 

10 
abLcE*O 

bU-3e295°0 
OU 

a¥EeHS'O 
00 

46¢9R°N 
20 

JGcL7"O 
OU 

30%M4'0 
O09 

acszo'O 
st 

__ 

OL 
20 

40F64°O 
00 

40007°0 
00 

40000'O 
10 

4977H70 
00 

3U000'0 
00 

40V00'O 
00 

a0v00"O 
bo 

3t4H7°O 
OU 

avsyL'0 
O00 

anbeL’O 
9b 

— 

st 
bf 

3670 
00 

3000070 
60 

30000°O 
10 

4€64970 
UO 

3000U'0 
OV 

B0V0OTO 
OV 

40000'N 
20 

364K6°O 
LURagscL'0 

O10 
anddu'o 

st 

#> 
£6 

3HuGL'G 
UO 

3052870 
LO-4syl2'O 

LO 
dzozE°O 

bO-a¥Os¥"0 
00 

3S¥Ly°0 
00 

427G2° 
20 

AvGLS"O 
OU 

a26qz'O 
00 

anooa*O 
et 

= 
Z 

20 
39176 

00 
3000070 

00 
a7t2S'O 

10 
3722770 

BO 
3Z9GH°0 

29 
3040g°0 

10 
4b205'M 

$0 
4yLvS70 

09 
atdaa’O 

LO 
any7s*O 

bt 

Et 
40 

F97RL'R 
OO 

A¥PRETO 
00 

3769270 
ZO 

36E72°0 
FO 

ASdER~O 
LY 

aB2HOTO 
LO 

aBSLR*O 
LO 

Ytye9'O 
OY 

Z259¢'0 
00 

acusa’O 
OF 

  
  
  

  

 
 

  
 
 

  
 
 

Ss? 
& 

a
6
7
6
L
°
o
 

00 
3
0
0
0
2
7
0
 

L
0
-
4
0
0
0
7
°
0
 

40 
4
2
9
5
9
7
0
 

UO 
3
9
0
G
¥
°
0
 

OU 
s
2
e
0
7
"
0
 

LU 
a
7
0
0
L
"
 

20 
J
O
L
L
9
"
O
 

bY 
a
2
9
9
1
°
0
 

00 
3
9
5
6
1
°
O
 

° 
= 

et 
G2 

20900°S 
60 

4006070 
60 

FOZbL°O 
20 

AbeLE'O 
60 

3¥SgL'O 
20 

aOSzz'O 
ZU 

asidy'O 
70 

ASoLb'O 
bY 

ALtyL“O 
LO 

anssL'O 
& 

OL 
s0r00 

00 
3000070 

00 
3
0
0
0
4
"
 

20 
4590270 

bY 
3996870 

20 
4¥SLL'O 

OU 
4
0
5
2
9
 

LO 
ALL79°0 

OY 
3000070 

00 
antza*Od 

é 

&2 
3599170 

00 
3006770 

00 
42S85°O 

2G 
4by2t'O 

40 
af0Ee'O 

40 
3BLLG*O 

LO 
4
2
0
5
1
"
 

20 
36oz2"0 

OU 
ZL2L¢'0 

10 
ayezi*O 

9 

ts 
4EA9S'U 

L
O
-
9
0
G
0
S
U
 

LO-3LY09'O 
LO 

4d2HO7O 
LO 

4Z7z2°0 
ZU 

aETOL*O 
LU 

s2dHc*O 
20 

AdRck"O 
LY 

asvoz'O 
O0 

andos*O 
Ss 

72 
3629L'0 

09 
4000070 

00 
37991°O0 

20 
42z2Qb°O 

BO 
3262b6°0 

20 
Atbzz‘O 

OU 
42tEs*o 

20 
Focak"9 

00 
F52H¢°0 

LO 
aricz*O 

¥ 

St 
40U00°) 

60 
4900270 

00 
30000°O 

10 
4bL067O 

BO 
4L97b7O 

LO 
AZONL'O 

LO 
4fSO9"M 

Lo 
ASoLE'O 

bY 
a76y1'0 

LO 
3L62y"0 

os 
32781°0 

L0-199G2°0 
00 

30000°O 
20 

3841470 
UO 

aHe7¥°0 
LO-FLCRL‘Y 

00 
4
0
0
0
0
"
 

20 
3éne7"O 

OV 
azeoe’O 

00 
Anuss’d 

— 
¢ 

77 
312917 

UO 
4246270 

00 
30000°0 

20 
3020470 

UU 
aBDK2"0 

OY 
4S409"O 

OV 
40V00"H 

20 
Ay/n7"O 

OY 
a62eL"0 

AY 
AnOu'O 

 F 
Lov 

oh 
gb 

aut 
but 

on 
201 

ent 
207 

== 
e
n
o
x
s
 

= 

4z1s 
saluvlava 

yan 
en0¥D 

  

Les 
Lo 

dacg6'O 
LO 

3076270 
00 

A9LES*O 
LO 

48%RBL°O 
20 

aULge*O 
LO 

adsyZ‘O 
LU 

a¥ceL*o 
20 

Assol*o 
90 

glgcb'O 
90 

a4s2L*O 
Tylon 

  

9 
4010970 

20 
4
2
7
1
5
0
 

00 
30000°O 

LO 
4zZe9E°0 

VO 
aU000'0 

00 
4z999"O 

00 
40S26°0 

20 
F4n7Z70 

SU 
BLOVZ™O 

$0 
Acr7E*G 

02 

62 
SE001'0 

bO=34798'0 
00 

3
0
0
0
0
0
 

LO 
aoR7y'0 

20 
362sb°O 

LO 
AdrSL*O 

LU 
a”7Lt'O 

LO 
ddzc7’O 

Sv 
a
L
s
n
g
 0 

$0 
aycaa’0 

ot 

Os 
Teepl'0 

20=3ISEES7O 
00 

3000070 
LO 

3626770 
40 

30L06°O 
OY 

44991L°0 
OU 

aOzs2"n 
OH 

AdpsB'O 
SU 

3Z9zE'0 
SU 

AKisy*O 
HL 

fs 
4277670 

00 
30000°U 

00 
40000°0 

LO 
3805670 

20 
a¥e2e"O 

40 
32¥44'0 

OU 
atone’ O 

LO 
d6eH7°0 

£9 
a9RLy'O 

SU 
a
c
d
r
y
 0 

eb 

9 
sovoLtU 

LO 
av62°0 

LO 
agbZL'O 

10 
4602670 

20 
32¥92°0 

40 
a6gL2°O 

10 
4tvsu'n 

Lo 
36acd"O 

EU 
alizo' 

60 
ayoso'O 

ob 
Se 

B
o
4
L
6
'
U
 

UO 
a
¥
L
S
?
'
O
 

OO 
I
s
e
7
2
'
O
 

20 
J
O
9
L
L
"
O
 

20 
a
S
7
7
E
°
O
 

LO 
A
L
L
Z
E
*
O
 

Lu 
4
2
s
e
L
"
n
 

70 
a
N
e
r
z
"
O
 

90 
a
g
s
s
L
°
O
 

90 
a
r
u
e
L
'
o
 

St 

OL 
30©99°0 

00 
3000070 

10 
39655°0 

ZO 
a7Scs°0 

20 
3¥0Q7'O 

40 
30079°0 

LU 
a0ece"O 

20 
AveLb'O 

7H 
abt2g’O 

oO 
ayse7'O 

vt 
= 

St 
30°00'0 

OO 
4000070 

00 
3000070 

LO=4EELE'O 
VO 

3000070 
bY 

4009LTO 
LO 

aduyL"O 
20 

AZLH2"O 
UY 

ASsHL’Y 
yO 

anvoL’d 
xb 

_ 

& 
4100670 

00 
4866470 

00 
3879970 

1G 
3895270 

20 
3¢¥Ge70 

LO 
ALege*O 

LU 
dv7s2"O 

20 
390Cz7O 

40 
a
g
b
u
z
'
 

40 
3ob2e"O 

et 

ie 
26796'0 

00 
3000070 

00 
4000070 

40 
4éRge'O 

20 
B67LK°O 

00 
47bZS*0 

OU 
4dsoain 

00 
A67Hx'0 

LY 
Babyy2°0 

60 
3cx0s'O 

bt 

 
 

gene’ O 
90 

arsci°O 
UL 

  

EL 
20 

3976E°0 
00 

30000°O 
00 

3000070 
40 

40csz°0 
20 

akone’O 
40 

4z%yL°O 
40 

47s7z°0 
Lo 

dPics’O 
£0 

3 

$? 
10 

49726°0 
00 

40000°0 
00 

3006070 
10 

42eev°0 
20 

aekceO 
LO 

a0¢SL°O 
LU 

afatL'O 
Lo 

Jtyny"O 
£0 

37047'0 
£0 

anerc’d 
Zt 

00 
3
0
0
0
0
 

OO 
40000°O 

00 
30000°0 

00 
4629870 

40 
3
2
2
6
°
O
 

40 
aOVOL'O 

LY 
aZcOL"n 

00 
a
l
d
e
r
"
 

EU 
a9S502°0 

$6 
a0ys7'O 

— 
& 

OL 
Lo 

4299270 
20 

a2be270 
00 

30000°0 
00 

4000070 
VO 

aUUDN"O 
LO 

30USL*O 
LU 

a7¥”Z"O 
Ln~dONDITO 

Zu 
30LaG'0 

60 
asbe.°o 

o£ 

Y2 
26 

4£/92°9 
UO 

4679470 
00 

30000°O 
LO 

d¥Rse"O 
ZO 

3B6sE°O 
LO 

26zy2°0 
LU 

a¥Ssz'M 
LO 

a6RAL™O 
7 

ALdyL’O 
90 

anvEl’O 
9 

ag 
Lo 

s¢792°0 
$0 

4765450 
00 

10000°0 
20 

4090b°0 
20 

aedce"O 
40 

3zHLL'O 
LU 

dvegu"o 
LO 

AgsyS"O 
€v 

agsyc’O 
SU 

Ansey"O 
+ £ 2 L   

 
 

77 
b0 

#6r92'0 
10=40067'0 

00 
39S9S°0 

LO 
4590770 

20 
300/470 

40 
asce2*0 

LO 
a¥7Z2"O 

20 
acHsb*O 

79 
a2so4'0 

90 
avsic’d 

Gi 
20 

-347L°U 
20 

399S1'0 
LO 

ALBSE'O 
ZO 

dbone’O 
20 

a
S
¥
R
2
O
 

LY 
4OV9S*O 

LY 
4tY¥SL*O 

OH 
ASeHb'O 

£Y 
a67K2°0 

Gd 
anyls*¢ 

6s 
20 

agz2L'O 
LOmaesee"0 

00 
ay7Zb'O 

10 
a¥629°O 

20 
aS2zs°0 

40 
aL0Ly*O 

LO 
aecg2"0 

20 
3euz27d 

90 
a
b
e
r
2
 0 

90 
anbs2*0 

72 
LO 

367Le'U 
bO~457LB"0 

00 
3S£26°0 

LO 
3ZL4970 

20 
0
9
2
7
0
 

LU 
Bzozg'O 

LU 
akues*O 

20 
30%79°0 

7 
adusc’O 

oO 
ast2o'0 

soy 
701 

£07 
201 

bol 
sos 

0S 
gas 

= 
20s 

bos 
u
n
o
¥
o
 = 

aZis 
saluvlava 

SNYaH 
U
n
o
k
o
 

Vo 
alawyS 

* 
NOrLYOT4TSsv19 

waLenid



275 

dee 

62 
Os 
gs 
of S> 
cys 
St 
89 

4715 

 
 

b0-3Scas"d 

  

a ° 
06 

3
0
8
0
0
 

bonazeag 
00 

30°04'0 
09 

40000°0 
09 

ansoc'e 
00 

a0000%0 
F
0
0
0
L
 

2
0
0
0
6
 

s
0
°
C
0
'
O
 

a
Q
u
G
b
 

ey 

bo=42r94"0 
bes 

0
s
o
9
 * 

OC 
3
9
¢
7
p
g
°
D
 

09 
3
0
°
 
0
7
°
0
 

09 
3
0
°
C
¢
0
°
9
 

Oh 
2060070 

02 
30524*9 

Ov 
s
0
6
C
0
*
 

6G 
20000'r 

0m 
a0000°0 

2
0
W
 

  
  

  

20 
ag/et'o 

26 
3
2
9
9
4
°
O
 

42708 
32999 
39605 

°O 
49769 
2
°
9
7
 

20 
46%G2 

20 
49¢s1tv 

10 
3
9
6
9
6
°
0
 

o 
2
0
1
0
0
°
O
 

20 
2
0
7
0
L
°
O
 

66 
2
0
0
0
6
"
 

LO 
a
g
r
s
g
t
u
 

2 
30524°0 

26 
4o001"9 

6 
4222270 

20 
39591'0 

LO 
s0Lo¢t” 

ee 
32942°0 

20 
abees’o 

on 

 
 

  
  

 
 

 
 

00 40 
oo 
00 
00 bun 
00 
oo 
00 
00 
00 
00 
00 
oo 
20 
oo 
oo 
00 20 
20- 
Ou 

40 

20 
to bo 
00 
20 40 
40 bo 
20 
to 
20 
00 
00 to 
20 bo bo 
20 10 
20 

36755°0 

asg02"o 
300000 
30000°0 
3900070 
3222970 
30000°0 
40060"0 
400 
aeest"o 
4000070 
4000070 
40000°0 
3905070 
4268270 
4006070 
F
U
0
0
6
"
O
 

4000070 
A
L
O
N
S
O
 

3
7
2
6
8
°
0
 

9000070 
90H 

  

4202870 

a
t
t
e
 o 

a8207°0 
atbbtco 
4000070 
a
v
L
O
b
 O 

4290270 
a62"8"0 
49999 °0 
assse"0 
392560 
aeenb'o 
30000°0 
20000°9 
39916°0 
abeet"o 
4650870 
d
e
t
e
"
 o 

a
d
n
"
 0 

a
y
s
e
s
 0 

ag9st°0 
fon 

00 
32es2°0 

00 
30000°0 

L0-32689°0 
00 

3
0
0
0
0
°
O
 

00 
30000°O 

Lo-agsss*o 
00 

46H8x"O 
00 

300u+*0 
00 

assec*o 
00 

37709°0 
00 

30000°0 
103269270 
Ln-4o00e"o 
00 

30000°0 
00 

40009"0 
Lo-3¢912°0 
00 

4000040 
00 

306210 
00 

40000°0 
00 

Isnezto 
00 

329b5°0 
sou 

70 
3
g
i
s
e
*
o
 

20 
394920 

20 
3
6
2
8
8
°
0
 

20 
32928°0 

20 
AGHL6"0 

20 
3L986°O 

20 
30826°0 

20 
3s07e"O 

20 
308980 

20 
Agtyo°o 

20 
3z88%"0 

20 
4L016"0 

20 
as9en'o 

20 
3c2e2*o 

20 
32#92"°0 

20 
dgoc¥'O 

20 
4
4
6
6
R
°
O
 

10 
30¥gs‘O 

20 
169S5'0 

20 
3
6
9
9
0
°
0
 

20 
3
2
¥
9
2
°
0
 

20% 

to 

20 
cm) 

40 10 Lo 
00 40 
40 
40 10 
10 
20 

to 
v0 10 

00 

36299°0 

30008°0 
32669°0 
2000b°0 
4490970 
Jorge 

"0 
3956670 
3000470 
3299970 
30¢28°0 
J9R27°0 
4gags"0 
40078 "0 
JBLLy'o 
4000270 
adced"0 
3
7
9
5
9
"
 0 

dZtys'o 
s
0
0
0
b
O
 

4£269°0 
a0g2¥"0 

OW 

ag2ye°0 

abert*o 
aSozs "0 
3d2e7°0 
avoLy"O 
AL0%s 

°0 
a06s 

tO 
3022970 
4866170 
a9byb 

"oO 
4
9
8
9
7
"
 0 

3
4
6
2
9
0
 

4£062°0 
3061S"0 
49008°0 
a¥go2"0 
aebt7"0 
asd76°0 
af22s"0 
40656" 
49625°0 

bom 

90 
a
¥
s
7
b
'
O
 

00 
a
g
s
z
L
‘
o
 

00 
30000"0 

QU 
a0000"O 

00 
3
0
0
0
0
0
 

ov 
a7soL"O 

OY 
3
0
0
0
0
°
O
 

L
O
-
a
g
s
e
e
*
O
 

00 
3000070 

bu-s0eos*o 
bOndu222°0 

bu-a¥ae2*U 
00 

3422670 
Lu-42e22"0 

Oy 
30004°0 

ov 
40000°9 

00 
3
0
0
0
0
0
 

00 
30000°9 

00 
30S26°0 

Lu=ssvo2"O 
v0 

40v00°0 
Ov 

40000°0 
bO-32692°0 

10 
s¥oggtu 

00 
20000°0 

Lu=s0009°0 
00 

20000°0 
OU 

a¥bLyto 
OY 

3000070 
OU 

J0UV0R"O 
bOmabdga'O 

00 
4éso2'0 

Oy 
3Udou"0 

Ov 
aSigEtu 

bO-3kkee¥'0 
OU 

ad9oLtu 
bunadyoy'0 

v0 
aé9y9"U 

09 
4299970 

LU=aze9Z"U 
00 

3U0g4°0 
Lu-agssetl 

Sow 
20W 

Saluviava 

$0 
abdsb'O 

10 
aLdyeto 

20 
320¢2"0 

Lu 
a0ve2*O 

bo 
307Lb°O 

LU 
sff05°0 

00 
40897°0 

20 
azeoLto 

40 
3822670 

00 
ag¥cgro 

40 
aS7Lb"O 

Lu 
4¥7nLtO 

40 
a7dyb‘o 

LU 
d0s2Lto 

OO 
a0¥7b'O 

bu 
a¥soeto 

bo 
abbLe*O 

oY 
suvo9*O 

40 
32956°0 

Lu 
39%6L"0 

U0 
38794°0 

OU 
30000°0 

00 
38£L5°0 

LU 
asso2*o 

40 
a60Lb"0 

LO 
ac¥ogru 

OO 
38972°0 

OU 
ddgnetd 

bu-av0Rs"0 
ov 

40v00°0 
OO 

ayBes°O 
bu 

asbzztu 
4O 

G
n
b
L
b
'
O
 

LO 
d
z
¥
o
g
'
O
 

OO 
afby2*o 

40 
4Lregto 

bu~34906°0 
00 

4000070 
00 

3956670 
40 

a2662"0 
bO 

a96Lb°O 
bu 

aZboL*O 
dor 

90" 
S31uy raya 

00 
3
b
9
9
9
'
n
 

00 
32994"0 

00 
46¥02"0 

busatiss’o 
00 

averz*o 
00 

a776L"O 
00 

4779H"0 
bu 

a0v0L*o 
OU 

4Z992°9 
Q
U
 

4
0
0
S
2
*
0
 

Qu 
30000°n 

Ov 
aus2'o 

bu-au00e" 9 
OU 

a92it*o 
ov 

s0vonto 
OU 

adseg'n 
00 

abeL2*o 
Ov 

ak¥voz'n 
00 

4d¥o0"o 
40 

a000b*o 
40 

a
0
0
0
L
*
0
 

bow 

20 
a
2
o
g
k
*
o
 

20 
ablss*o 

20 
4tsotto 

10 
s6829°0 

2u 
advetin 

Lo 
asozg"o 

eu 
a04¥/4*0 

20 
3000L'o 

bu 
40269'0 

29 
arist'o 

vv 
40v00%n 

40 
aStgeg'n 

$0 
4¥oL9to 

20 
42ve2'o 

20 
3000L"O 

LO 
avegg'o 

20 
48ési'o 

20 
38ssi"o 

20 
4¥seLto 

20 
advzt‘o 

20 
ageel'o 

soy 

20 
3
0
u
s
t
"
o
 

00 
30nn0"O 

20 
364a72"0 

40 
32222'0 

bo 
a
s
e
c
k
 a 

bo 
4eLny"o 

bo 
adcnd*o 

00 
40000°0 

20 
Agech'o 

Lo 
a4z02°0 

20 
32co2‘o 

bo 
ddny9'o 

20 
asar9'o 

20 
42699"0 

20 
3
Z
L
a
e
’
o
 

Lo 
d
z
o
a
t
 to 

96 
a
f
a
n
v
'
o
 

40 
dvors'o 

bo 
a
s
e
c
’
 

20 
asas2"9 

lo 
34Lg%"0 

2
0
8
 

Lo 
2
0
9
e
2
°
0
 

00 
agssb*o 

bo 
azcLb*o 

20 
F6e7b°0 

Lo 
asans*o 

00 
3
e
7
b
"
o
 

20"aSS6S"0 
00 

J
0
n
n
0
°
O
 

00 
42009"0 

00 
d
a
n
s
"
 

90 
40nn0*o 

00 
3¥eae'o 

00 
Anzebo 

00 
A0nnv'o 

20 
annnt'o 

bo 
39euz*o 

20 
alsob‘o 

20 
avotbto 

to 
dZo0b"o 

L
o
-
a
s
e
c
h
 ‘a 

90 
a
z
L
s
e
"
O
 

ov 

2
0
3
9
9
1
9
0
 

2
0
 

zu 
zu 
zu bu 
ra) 
by 
eu 
zu 
2U 
20 
zu bo 
eu 
eu 
eu 
eu 
eo 
20 
zu 
zu 

26859 
aSsoy 
32272 
aid22 
azgog 
a2sat 
2090¢ 
avaae 
agsss 
asda 
agess 
200K 
B20eL 
adios 
asong 
adlap 
39009 
26929 
advos 
abye2 

20M 

22905 
30000 
40000 
39999 
aszo2 
35292 
12 b9¢ 
ables 
2968 

gov 

0 “0 “0 “0 0 “0 “0 ‘0 “0 “6 “0 “0 “0 “0 6 “0 “0 “0 
0 "oO 

 
 ot) “0 “0 “0 “0 “0 “0 ‘oO 

“0 

40 
20 

70 

to 
20 
00 
20 
20 
70 
20 
20 
20 
00 
20 
20 
00 
00 
20 
20 
20 
00 
20 
2u 

V 
“aldw¥S 

* 
N
O
T
L
V
O
T
d
I
S
S
v
1
9
 

w3isn19d 

aret2z'o 
Ivlol— 

a
s
s
s
a
’
o
 

oe 
Be22u*O 

64 
a
e
d
2
u
'
o
 

et 
ae9f9"O 

at 
ardd2*0 

9b 
ao0sss*0 

gt 
Babbs*G 

ob 
anvoz*0 

gL 
4
2
7
9
°
0
 

et 
aae7L'o 

bh 
a7z9re'O 

ob 
a7927°0 

oo 
asthi*o 

 g 
ands2*O 
arsna'0 

g 
30797°0 

” £ @ ‘ 

  

asct?'o 
andos*o 
37 

b9L'o 
a¢o6u'd 

$On 
endows 

— 
SN¥aH 

EnU¥y 

a662°0 
TylOd 

as70L'O 
8902 

aLvzs'0 
ot 

andoo'o 
eb 

a
n
d
r
 

*o 
at 

anoty*O 
9b 

antiyto 
st 

angtito 
9b 

aof02'O 
gb 

a
a
b
l
s
*
o
 

ab 
a
n
d
o
u
'
o
 

bb 

aatse'O 
OF 

a
l
e
v
e
 

6 

3n000*9 
g 

anooato 
aigos'o 

9 
an002*0 
apsol'o 
anduato 
anoos*O 

2 
Asvocto 

4 
Zov 

e
n
d
 

— 
S
N
V
3
H
 

wn 
O
d
o



= .276)'= 

ge 
2 

—
 

  

Ee 
= 

= 
Vowazas270 

10 
3
e
e
9
L
°
0
 

0
0
 S
a
b
2
z
"
0
 T¥ioL 

— 

  
  

  

2 
—————— 

S
S
 

00 
aseee'O 

$0 
329110 

HO 
3/9990” 

02 
= 

62 
. 

a 
C
r
e
e
 

S
e
a
l
 

S
S
 

L
o
w
3
2
4
e
9
°
0
 

bY 
a
g
0
L
L
'
O
 

L
O
-
a
n
7
7
s
*
O
 

ob 

vs 
= 

= 
Lonac¢s£'O 

00 
agcet'0 

LOmacsse*O 
8b 

= 

s¢ 
00 

A0nn0'O 
LO 

abdnL'O 
LO-aLodn'O 

db 
_ 

9s 
= 

es 
= 

Lo-d9ceS'O 
OU 

322/6°0 
00 

anesi*O 
gt 

zu 
@ 

a 
=a 

00 
asscb7o 

bu 
abliz’O 

00 
andor"O 

St 

OL 
= 

—
—
—
 

00 
30nn2°0 

40 
adors'O 

LO 
anddi*d 

— 
vt 

St 
es 

ce 
sere 

c
f
 

Ws 
00 

300070 
bY 

3u0%L"0 
ov 

ackes*O 
Sb 

_ 

ey 
= 

= 
= 

Lowagee8°O 
LY 

ae2z72°0 
00 

acdév*O 
2b 

z 
7 

Es 
Bena 

oe 
a 

No 
a0nn0'O 

OU 
3dgnz*O 

NY 
anvoutO 

bE 

ae 
= 

os 
—
 

—
—
 

=
 

06 
3eecbh'O 

OU 
abegg*O 

nO 
3e0E2"0 

OL 

$7 
ies 

7 
‘ 

. 
00 

4006070 
bY 

209910 
00 

andrz*0 
6 

at 
= 

=
 

=== 
=
 

= 
Oo 

J
O
n
n
O
T
O
 

FO 
[
R
l
i
L
’
O
 

nO 
a
o
d
t
L
*
o
 

g 

vb 
= 

3 
a
o
r
,
 

ir 
M0 

409n0°O 
bY 

300mL'0 
O08 

and0g*y 

82 
=
=
 

= 
= 

=
 

SS = 
= 

00 
30nn0'0 

OU 
atdgg'O 

0 
anvoa'o 

9 
= 

as 
E 

bowaton9'o 
OU 

aryso'0 
oO 

actstto 
§ 

S 

7 
S
S
S
 

= 
S
S
S
 
S
S
 

00 
30cat’0 

LU 
a
g
e
n
,
 0 

n0 
astd2'0 

y
=
 

St 
x 

On 
4
s
s
c
b
'
O
 

bY 
ady¥RL'0 

n0 
a
r
9
9
4
'
0
 

‘ 

os 
== 

=
=
=
 

£2 
=
=
 

= 
S
S
S
 

SS 
= 

= 
bowaeris'o 

60 
a97e2"0 

LO-a7692*O 
 @ 

ve 
: 

Low32017°0 
bY 

agse2'0 
00 

anvs2"o 
+ 

S
S
 
S
S
S
 

S
S
S
 

SSS 
SS 

90 
$09 

908 
——unodo 

az1s 
SalevlevA 

SNVAN 
@nUhD 

  

Zge 
10 

agse9'0 
20 

3
8
9
7
7
0
 

20 
36609*0 

UO 
a2072"0 

20 
avs2s~o 

pO43gesu"0 
00 

adrZe'O 
LO 

a6s7b"O 
OO 

gz0ce'O 
LO 

ar¥9s"O 
IvLOL 

9 
00 

3640079 
00 

2000070 
£0 

3000L°0 
00 

3299970 
20 

30Sa7"0 
00 

assse*O 
00 

42999°0 
bo 

400nb'O 
$0 

3000L°0 
LO 

azecs*O 
Oz 

67 
Oo 

4000070 
20 

3NOZL7O 
20 

30088°0 
10=43897E"0 

20 
30624°0 

OU 
20bS6°O 

OO 
400007M 

LO 
20ANb*O 

OU 
20166°0 

10 
3K9Sa'O 

ob 

0s 
00 

40000°H 
bo 

dseee70 
20 

3299670 
GO 

3000870 
20 

a£2y%°0 
00 

5000070 
LO 

4000L'O 
bo 

3genb'O 
40 

3000L'0 
00 

anv7s*O 
HL 

  

   

£s 
devig'h 

20 
3926970 

20 
4Z0E5°0 

00 
agz2z°0 

20 
76/870 

OU 
20000°O 

LO 
40v0L"M 

Lo 
4taLL7o 

LO 
20001'0 

LO 
angesto 

. 
at 

vs 
30000°0 

20 
3029970 

20 
40EES'0 

00 
4LLLL"O 

20 
azégs’0 

ov 
20000°0 

LO 
4000L'O 

LO 
Agnob'O 

40 
3
0
0
0
1
0
 

10 
avézy'C 

OL 

So 
s772b'0 

20 
4ovS2'0 

20 
4629270 

00 
4299270 

20 
32zza°O 

bU-a2ez2"0 
00 

4¥226°0 
LO 

dop7b'O 
bY 

2000L'O 
LO 

an2z7‘O 
St 

OL 
ioveo' 

20 
4992970 

20 
¥9S25°0 

CO 
4000170 

20 
a0867°0 

0 
40000'O 

LY 
a0v0L7O 

bo 
2007270 

$0 
g
o
o
n
,
’
 ® 

10 
avdet*G 

9b 
— 

St 
3
0
n
0
0
°
0
 

20 
3
0
2
7
8
7
0
 

20 
3
0
8
Z
t
"
O
 

1
0
-
4
2
9
9
9
°
0
 

20 
3
0
2
L
S
"
0
 

1
U
-
4
2
9
9
9
°
0
 

0U 
4
£
2
5
6
°
N
 

LO 
A
N
G
O
b
 oO 

LO 
a
0
0
N
L
'
O
 

LO 
3
0
9
7
0
 

$1 

87 
@
3
7
9
¢
"
'
 

20 
a
s
g
t
g
'
0
 

20 
a
g
s
e
7
'
0
 

1
0
-
3
0
¢
2
9
°
0
 

20 
a
d
b
y
s
'
O
 

VO 
3
0
0
0
0
0
 

40 
g
0
0
0
L
O
 

LO 
a
g
s
c
b
O
 

10 
g
o
0
o
L
'
O
 

10 
a
,
y
t
2
'
0
 

2b 

 
 

é 
20 

9
/
2
6
7
0
 

20 
Fbbyb'O 

20 
3”282°0 

OO 
J627L"O 

2 
a
b
d
g
s
 0 

OU 
a627L°0 

00 
47tzs'n 

bo 
JOnnb’O 

Ov 
asytz'O 

10 
aneeL'o 

be 

EL 
zu 

4bg7267S 
10 

38e917O 
LO 

3250970 
CO 

4BESb70 
20 

3694S°0 
OH 

B0000°0 
40 

3000470 
bo 

3Onnb'O 
40 

3000L°0 
40 

avsoz"O 
Ob 

Ss? 
Lo 

azrettu 
20 

a¢z£270 
20 

3
7
S
Z
°
0
 

10-40008"0 
20 

3020270 
00 

20000°O 
LY 

40V0L'O 
LO 

30xnb‘O 
bY 

3
0
0
0
1
0
 

LO 
acd2E"0 

° 

Zi 
2 

392140 
00 

az¥E’O 
20 

3042970 
CO 

3902970 
20 

aGS2¥"0 
00 

40000'0 
LO 

4000b'O 
LO 

42Lyb'O 
LO 

aC00L'O 
LO 

anr7s*O 
 B 

OL 
06 

20°G0'U 
20 

3na8S7O 
20 

30997°0 
LO 

4000270 
20 

avdyS"O 
OU 

Z0V0L°0 
00 

3000670 
Lo 

30nsb"O 
bY 

3000L°O 
70 

aldzL*O 
4 

4198170 
20 

3669270 
00 

49gz24°0 
20 

a¥yZS°O 
OY 

40000°O 
40 

4000470 
LO 

a0nnb'O 
bY 

3000L'0 
10 

R4S22°O) 
Y 

3226170 
70 

4
0
2
6
8
0
 

00 
4292970 

20 
3986570 

00 
3
0
0
0
0
0
 

40 
40v0L"O 

Lo 
¥
z
R
L
b
 oO 

be 
2
0
0
0
1
0
 

10 
acdss'O 

¢ 

3950870 
20 

3609670 
00 

40000°O 
20 

300LS‘0 
bOndegbP'O 

OU 
40S24'0 

LO 
azycb'o 

OU 
advoL'O 

LO 
aobi'O 

9 

jzals'O 
20 

3SLH7'0 
UO 

4xGes'O 
20 

3U2LS"0 
OY 

4000070 
LU 

s0v0L"O 
Lo 

Adovb'O 
40 

2000L°0 
20 

avdei'o 
£ 

3158170 
20 

304950 
1
0
4
2
6
9
4
0
 

20 
abdeS"0 

bU-adzoy4°0 
OU 

ataze’o 
LO 

docst*O 
40 

3000170 
10 

a70l7*O 

sree’) 
FO 

a224S'0 
10-d29L9°0 

ev 
¥29G7°0 

OY 
A0V0D'O 

LY 
40V0L'N 

Lo 
aPnst"O 

bY 
a000L'0 

0 
anOvato 

— 
t 

209 
409 

90H 
Son 

70H 
£04 

20H 
Lou 

Bou 
—
 
d
n
o
U
D
 — 

Saluviava 
SNVAH 

@nUMD   
a 

= 
a 

~
—
—
y
 

~
a
l
d
w
v
S
 = 

N
o
T
A
V
O
I
S
T
S
s
y
1
9
 

w
d
d
s
n
t
2
 

|



Se 

UNIVARIATE F TESTS : SAMPLE A - 20 CLUSTER CLASSES 
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EXPERIMENT A 

CLUSTER ANALYSIS 

EFFECT OF CHANGING NUMBER OF ITERATIONS 

  

  

  

  
        

Analysis I Analysis IT Analysis III 

No. of Beale |Explan. Beale |Explan. Beale leveleds 

Classes | tr W | F-test|Power(%)| tr W |F-test|Power(%Z) |tr W | F-test |Power (2) 

30 3663 = 3596 | 1.14 3595} 1.14 

29 3635 | 1.79 $633): 1.58 3633 | 1.58 | 

28 3695 | 1.51 3686 | 1.71 3686 | 1.69 | 

27 3748 | 1.39 3746 | 1.37 3746 | 1.37 | 

26 3799 |) 1.57 3796 | 1.60 3796 | 1.62 

ZS 3859 | 1.92 3857 |) 1.97 3857 | 1.95 

24 3936 | 1.44 3936P ho 111 3936 | 0.12 

23 3997 | 0.74 3983 | 0.47 3940 | 2.10 

22: 4030 2.03 4004 2.04 4032 1.42 

21 4124 | 1.36 4098 | 1.47 4098 | 1.47 

20 4181 | 1.40 35.5 4170 | 1.65 35.6 4170 | 1.60 35.6 

19 4264 | 1.62 35.1 4256 | 1.73 35.0 4253 | 1.79 35.0 

18 4354 | 1.95 34.3 4352 | 2.14 34.6 4352 | 2.14 34.6 

17 4470 | 1.93 5300, 4479 | 2.08 33.5 4479 | 2.08 33-5. 

16 4594 | 2.44%) 32.6 4613 | 1.89 B36; 4613 | 1.89 33.1 

15 4764 | 2.29 31.5 4745 | 1.83 32.4 4745 | 1.83 32.4 

14 4939 | 1.80 Gall 4844 | 2.81%] 31.6 4884 | 2.81*| 31.6 

13 DO9T | 1.92 30.3 S118 92 1592 30.4 5118; | T.92 30.3 

Le 5270 2.04 29.4 5298 | 2.17 2952 5298 2517 20.2 

11 5482 | 2.40%) 27.9 5524 | 2.02 27.8 5524 | 2.02 27.8 

10 5763 | 2.25 26.5 BiGS ese 26.6 5763 | 2.23 26.6 

9 6067 | 2.33% 6064 | 2.37% 6064 | 2.37% 

8 6434 | 2.25 6438 | 2.22 6438 | 2.22 

7 6856 Thy; 6856 1.77 6856 ods 

6 7261 | 1.62 | 7261 | 1.62 7261 | 1.62 

Total | 

sum of | 
squares | 11980 | 11980 11980             
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EXPERTMENTAT, ANALYSTS TI - CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
                                    
  

  

  

  

  

  

  

  

  

  

  

      

AGS) 5) S6l Fy sl 9) 2 ro 19 | 12 1s | 14 Poteet 

1| 46 1 1 48 

2 45 14 etal 61 

3 24 24 

4 28 28 

5 10 10 

6 2 29 2 33 

7, 10 10 

Bi 17) 22 26| 2 5 72 

9 3 I 1 i 16 

10 1} 12 13 

Tete) 2 43 45 

12 2 2 1] 36 41 

13 1 1 1 3] 41 47 

14 1 28 29 

15 Rig 

Tot} 65] 75| 25| 29] 10] 31] 10] 41| 21} 13] 49} 40] 42] 29) 7 4a7 

. EXPERIMENTAL ANALYSIS II - CLASS NUMBERS 

1) 2) 3) 4) 5] 6] 7). 8].:9)| 10 Ince 
y 
el 106} 1 ho7 

5 2 108 Los 
n 
Bires) 27 27 
n 
oO 

Tee 37 37 
ma ta 
nee 12 12 u 
a 
Rl 6 34 34 
S 
Sl 76 76 
i 
= 
El 8 52 5D 
& 
Sag. 27 oe 
fs 
el, 
fa] LO TY) 7 

pot |106 109 | 27] 37] 12] 34] 76] 52] 27} 7 487                         
  

EXPERIMENT A.1
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EXPERIMENTAL ANALYSIS III - CLASS NUMBERS 

a: 4 3 5 6 7 8 9 2) 10) WP? | 13) 14 Tot 

ll 46 ie i 48 

2 45 14 ah 1 61 

3 24 24 

4 28 28 

5 10 10) 

6 2 29 2 33 

7 10 10 

8] 18] 22 26) 2 4 72 

a 3 1 11 1 16 

10 1} 12 13 

11 2 3 43 45 

2 2 2 5| 32 41 

13 1 1 1 4| 40 47 

14 1 28 29 

15 Pil 

Tot} 66] 75| 25} 29] lo} 31] 10] 41] 21] 13) 52} 37| 41] 29) 7 487                                   
  

EXPERIMENTAL ANALYSIS III - CLASS NUMBERS 
  

Le 21s) Sie St eb ey) 38 Oe 1Olot: 
  

  

  

  

  

  

  

  

  

  

a 
Gl] 1}106} 1 ror} .* 

5 2 108 Los 
o 
Ns} 27 27 
5 

| 4 37 Si 
‘ wl 
alias 12 12 
a 
al 
ml & 34 34 
A 

: 7 76 76 

B B| 8 52 52 
= 
ral 9 27 27 

B ia] 10 ae   
  

Tot | 106 109| 27| 37| 12) 34] 76| 52] 27] 7\487 

EXPERIMENT A.2 
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CLUSTER ANALYSIS 

EXPERIMENT B 

EFFECT OF CHANGING SEEDING NUMBER OF CLUSTERS 

  

  

  

  

    
                  

Analysis I Analysis IV Analysis Vv 

T T T 1 
INo. of | Beale |Explan. | Beale Explan. | Beale |Explan. | 
Classes |tr W | F-test |Power(%)| tr W F-test Power(Z)| tr W | F-test |Power(Z) | 

| | 1 | 
30 3663 | - | 

29 3635 | 1.79 | 
28 3695 | 1.51 
27 3748 | 1.39 | 

26 3799 | 1.57 

25) 3859 | 1.92 3882 | 0.62 | 

24 3936 1.44 | 3915} 1.40 | 

23 3997 | 0.74 | 3973 | 1.21 | 

22 4030 | 2.03 | 4027 | 1.17 | 

21 4124] 1.36 | 4081 | 2.18 | 

20 4191 1.40 | 35.5 4187 | 1.71 | 35.4 419619 "1.20 | 335.0 | | 
19 4264 | 1.62 | 35.1 4277 Vn 1533 | 35.0 4261| 2.07 34.7 

18 4354 | 1.95 34.3 4351 | 1.60 34.2 4376| 1.62 | 34.0 

17 4470 | 1.93 33.6 4446 | 2.16 | 33.5 4473| 1.88 | 33.4 

16 4594 | 2.44% | 32.6 4584 | 2.21 | 32.9 4593| 2.16 32.5: 

15 4764 | 2.29 31.5 4738 | 2.28 | S255 4744) 2.39%} 31.5 

14 4939 | 1.80 31.1 4911 | 2.61* |; 31.2 4925| 1.66 30.5 

13 OST | 1692 30.3 5130] 2.01 30.0 5065} 2.40* | 30.0 
| 

12 5270 | 2.04 29.4 5318 | 2.24 | 29.4 S207) leas, 28.9 

11 5482 | 2.40% | 27.9 Spaz 75 27.8 5478| 2.45* | 28.0 

10 S763), 2k. 2625\5 fn 5 760))|| 92.56% 26.6 5764] 2.24 26.5 

9 6067 | 2.33* 6106 | 2.09 | 6067] 2.36% 

8 6434 | 2.25 | 6438) 2.22 6438 | 2.22 

z 6856 | 1.77 6856 | 1.77 6856| 1.76 

6 7261 | 1.62 7261 | 1.63 7261 | 1.63 

Total * = Sig * = Sig| = Sig| 
sum of at 1% at 1% at 12% 
squares |11980 | level | 25810 11980 | level | 25810 11980 | level | 25810 |      
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EXPERIMENTAL ANALYSIS IV - CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                                      

2] 12) 1) 3] 9) 7] 5! 14) 10] 8] 6] 4] 15] 11] 13] Tot 

1] 47 P 48 

2 44 6 11 61 

3 24 24 

4 28 28 

5 10 10 

6 20] 10 a 1 23) 

7 10 10 

8 5 1 65 1 72) 

9 1] 15 16 

10 12 1 13) 

17] 56 4 38 45) 

12 2 2 a 29. |2 155 41 

13 5 ‘A: a 2 38 47 

14 a 28 29 

15 di 7 

Tot] 53] 56] 24] 31] 10] 28] 23} 71|16]12]67 |17 | 44 |28 | 7 [87 
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EXPERIMENTAL ANALYSIS TV - CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

    
  

2] 4] 1] 3] 7] 5] 6}10] 8] 9 Trot 

1 flos] 2 1 1.07 

2 107 1 1.08 

3 25 2 27 

4 36 1 37 

5 12 12 

6 7 19 8 34 

Falls 1 74 | 50 16 

8 27 52 

9 7 | 027 

10 7 

Tot {LO5 [16 | 25 | 37 | 12 | 25|74 |59|27 | 7 |4g7                           

EXPERIMENT B.1 
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EXPERIMENTAL ANALYSIS V - CLASS NUMBERS. 

1) 22) 2) 3) 61 15) 7] 8) S| 18) do) 13 (44) 9 4 tot 

1] 43 4] 1 48 

2 47 igi ieel) 61 

3 24 24 

4 28 28 

5 10 10 

6 5 1 25 2 33 

i 10 10 

8| 36] 25 2) 1| 2| 6 72 

9 16 16 

10 1 12 13 

11 48 45 

12 1 2 1 | 37, 41 

13 qv i 45 47 

14 29 29 

15 Tele, 

Tot} 79] 79| 24] 30] 10] 25] 10] 19} 17] 18| 56 | 38 | 46 |29 | 7 }487 

EXPERIMENTAL ANALYSIS V - CLASS NUMBERS 

TT) G2 | 7 3i| “Si 6} 9)110:|/ 98 | 4 roe 
wn 

| 1 {106 I 1.07 

5 2 107 1 108 

& 2 3 27 7 
a 
oO 

| 4 36 1 37 
a Zs gee 
gb os a2) 12 
4 a 
Pil 6 32 2 Bh 

ze 
7 te 74 76 

a 
| 8 52 52 

= 
ul 9 27 27 
5 
no TA. 

Tot |108 |107| 27] 36] 12] 34] 75| 52] 29} 7 |as7                         
  

EXPERIMENT B.2
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CLUSTER ANALYSIS 

EXPERIMENT C 

EFFECT OF CHANGING NUMBER OF COMPONENTS IN ANALYSIS 

  

  

  

    
        

Analysis I Analysis VI Analysis VII 

INo. of Beale lExplan. Beale Explan. Beale |Explan. 
Classes |tr W | F-test Power(%)| tr W |F-test Power(Z)} tr W | F-test |Power(Z) 

30 3633 | - 5828 | - | 7474 | 0.48 
29 3635} 1.79 5821 | 1.20 | 7494 | 1.54 

28 S695)" 651 5869 | 1.52 | 7560 | 2.00* 

oF 3748 | 1.39 5932) 1.54 | 7648 | 1.82 

26 STOR Ts 57: 5998 | 1.59 773i 4 1.55 

25) 3859 | 1.92 6069 | 1.58 | 7804 | 2.31* 

24 3936} 1.44 6142 | 1.84 | 7917 | 2.67% 

23 3997 | 0.74 6231 | 2.08% | 8053 | 2.70* 

22 4030 | 2.03 6336 | 1.96 | 8197 | 3.24% 

Zt 4124 i 1.36 6440 | 1.79 | 8378 | 3.13* 

20 4191 | 1.40 35.5 6540 | 2.98% | 37.0 8563 | 2.95% | 38.7 

19 4264 | 1.62 35.1 6710 | 2.44% | 36.0 8747 | 2.72% | 37.7 

18 4354 | 1.95 34.3 6870 | 2.32% | 35.4 8927) |2.,.32* | 936.7 

vy) 4470 | 1.93 33.6 7026 | 2,18* | 34.6 9090 } 2.82* | 35.5 

16 4594 | 2.44% | 32.6 7183 | 2.29% | 33.4 9301 | 2.66% | 34.3 

15 4764 | 2.29 31.5 7360 | 1.99 | 32.5 9514 | 2.70* | 33.3 

14 4939 | 1.80 31.1 7527 | 2.42% | 31.4 9747 | 2.48% | 32.0 

13 5091 | 1.92 30.3 7724 | 2.30% | 30.2 9978 | 3.21* | 31.6 

12 5270 | 2.04 29.4 7976 | 2,83%* | 29.8 10304 | 3.14* | 30.3 

a1 5482 | 2.40% | 27.9 8287 | 2.60% | 28.4 10655 | 2.84* | 28.9 

10 5763 | 2.25 26.5 8608 | 2.42* | 26.8 11009 | 2.87* | 27.2 

2 6067 | 2.33% 8947 | 2.51% 11411 | 2.70% 

8 6434 | 2.25 9350 | 2.28% 11842 | 2.51* 

a 6856 1.77 9779 | 2.05* 12305 | 2.14* 

6 7261 1.62 10239 2.10% | 12769 2.36% 

Total * = Sig * = Sig * = Sig 
sum of at 17 at 17% | at 1% 
per aee 11980 | level | 26810 15125 | level 17735 {level                 
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EXPERIMENTAL ANALYSIS VI - CLASS NUMBERS 

D1) 9) 22 4 pil 7) 3] 6 16)) 19 }.12) 05) 5 18 | 139) toe 
= 

ll 44 4 48 

2 38 9 13 1 61 

5 21 1 ald 24 

4 1 27 28 

5 10 10 

6 Ln 2 13) |aed 33 

i 2H Sik 4 3 10 

8| 26} 35 5 2 212 2 

9 a‘ 14 1 16 

10 ee ll 13 

11 7 4 | 37 45 

i) 1 al 2) 2 27 8 41 

ia 2 i 1 i 3 [39 oe 

14 2 27 29) 

15 Thee 

Tot| 77] 78] 25| 30] 10} 32] 5] 21|16 | 22 |67 119 |50 |28 | 7 /487                                   
  

EXPERIMENTAL ANALYSIS VI - CLASS NUMBERS 
  

De isOu te 2s] 4) lesa Pert ESTILO) 8) Lot 
  

  

  

  

  

  

  

  

  

  

n 

Rl 1 |103 13 1107 

é 2] 4 }1oo Qing 108 
n 
8 |S Boled 27 
a 
oO 

Veale 36 37 
i te zat 
celles a2) 12 
H a 
>] 6 10 21 Tele) 34 
= 
=| 7 1 re ap 76 
a 
E| 8 2 50 52 
a 
Bl 9 T 26 27 

& #3] 10 Tae 7   
  

Tot /108 {111 | 27 | 37 | 12 | 24 | 78 | 54 | 29 | 7 \487                         
  

EXPERIMENT C.1
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EXPERIMENTAL ANALYSIS VII - CLASS NUMBERS. 

Lf 5) 10) 6) ep) 9421 45) 718 3 tO) 4 214 Stor 

1] 43 > 48 

2 50 9 1 in 61 

3 22 1 1 24 

4 1 26 1 28) 

5 10 10} 

6 18 11 4 33) 

ZL Zine) “Vea 10) 

8} 291 30 4 eT aes tt 72) 

9 1 14 1 16) 

10 1 12 13) 

ll] 9 4 134 1 45 

12 2 1 2 30] 4] 2 41 

13 6 ik 2 4 15 418 1 | 47 

14 2 4 23 29 

St Sak i 5 7 

Tot] 82 | 90] 26] 31] 10] 33| 5]17]16|27 |70 |27 |23 |24 | 6 |487                                   
  

EXPERIMENTAL ANALYSIS VII — CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

    
  

Te 3) 7} 4) 6) Bi) SP Si to} Siro 
an 
i 1) 103 Lies 1107 

5 2 106 2 108 

n 
Sis 26 A: 27 

| 
oO 

| 4 i 2 30 Zed 37 
o = se 
airs 2 10 12 
H a 
>) 6 4 1 4 231 2 34 
2 
<) 7 il 74 1 16 

z Els 2 1| 48 1] 52 

z 9 al 9 i 26 QF 

Be mi) 10} 1 Leste 

Tot | 105] 118] 27] 31] 10] 5] 83| 72) 30] 6|487                         
  

EXPERIMENT ©.2



= 288 = 

CLUSTER ANALYSTS 

EXPERIMENT D 

EFFECT OF STANDARDISATION OR UNSTANDARDISATION 

OF OPERATIONAL AND COMPONENT VARIABLES 

  

  

              

Neer Analysis. I Analysis VIII Analysis. IX Analysis X 

30 3663 = 1624 | = 0.2121| 28.35% 1434 | 1.11 
29 36355) 1-79 1623 | 0.60 0.2661 | 29.34% 1448 | 2.20 

28 S695 ie 1.5% 1632 | 1.16 0.3383 a 1478 | 1.34 

27 3748 | 1.39 1650 | 1.18 0.2910} 11.19% 1497 | 1.69 

26 SVSo Lor 1669 | 1.37 0.3228| 2.58%) 1521 | 1.08 

25 3859: )- 1.92 1691 | 1.82 0.3312} 5.09% 1538 | 1.53 

24 3936 | 1.44 1723 | 1,57 0.3487 rs 1562 | 2.12 
23 3997 | 0.74 1752 | 1.64 0.3378} 2.15 15984) 2.43% 
22 4030 | 2.03 1784 | 1.70 0.3459| 1.60 1641 | 1.31 | 
21 4124 | 1.36 LSPO EIN 3S 0.3523 = 1666 | 1.93 | 
20 4191 | 1.40 | 35.5/1848| 1.39 | 35.4 | 0.3509 v2 6.8] 1704 | 1.80 | 27.0 
19 4264 | 1.62 | 35.1/1880| 1.47 | 34.7] 0.3485) 0.54 | 6.8] 1742] 1.72 | 26.9 
18 4354 | 1.95 | 34.3/1916| 1.64 | 34.3] 0.3510) 1.09| 6.2] 1781 | 1.68 | 26.3 
17 4470 | 1.93 | 33.6]1959| 1.96 | 33.6 |0.3562/ 1.04} 5.9] 1822] 1.97 | 25.9 
16 4594 | 2.44 | 32.6}/2014| 1.61] 32.5] 0.3616] 1.95 | 4.7] 1873] 1.82 | 25.0 
15 4764 | 2.29%! 31.5/2063| 1.57 | 31.5] 0.3722] 0.81] 4.7] 1925] 1.47} 24.9 
14 4939 | 1.80 | 31.1/2115| 1.91] 30.9] 0.3770] 0.16 | 4.2] 1971] 2.06 | 24.1 
1S, 5091 | 1.92 | 30.3) 2184] 2.76% 29.6 | 0.3781 = |S S27} 20407) 1.92 12255 
12 5270 | 2.04%) 29.4/ 2294] 2.904 27.9] 0.3714] 1.71 | 4.7| 2112 | 2.01 | 21.6 
wy 5482 | 2.50%) 27.9) 2425] 2.60% 26.8 | 0.3839} 0.19 | 4.2) 2195| 2.55%] 20.7 
10 5763 | 2.25 | 26.5/2560| 2.684% 25.6 | 0.3855 | 3.0] 2314 | 2.39% 18.7 

9 6067 2.33% 2721| 2.56% 0.3843 0.96 2444 | 2.95% 

8 6434 | 2.25 2902] 1.84 0.3939 | 0.76 2631 | 2.63% 
7 6856 | 1.77 3058} 2.24 0.4026} 1.21 2833 | 2.70* 

6 7261 1.62 3287] 1.80 0.4190 = 3089 | 2.37% 

otal *Sig *Sig ¢ *Sig *Sig 
sum of at 1% at 12% at 12) at 1% 
squares, 11980 | level 25810} 4870 Tevel [25810 0.4291 level| 4870 | 4510 jlevel | 25810                 

 



E
X
P
E
R
I
M
E
N
T
A
L
 

A
N
A
L
Y
S
I
S
 

I 
- 

CL
AS
S 

N
U
M
B
E
R
S
 

2209 "=, 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

EXPERIMENTAL ANALYSIS VIIT - CLASS N 

aN 4) 8) ela) 12] 11] Pi aa | 1] 3) S| 9) 13 15 | zor 

1] 45 2 1 48 

2 32 4 8 13] 4 61 

3 21 3 24 

4 23 5 28 

5 10 10 

6 30 if al fl 33 

7 ele 8. 10 

8| 3137 2 30 72 

9 1 14 1 16 

10 i 1 10 1 13) 

Pale 2.) 3 1 3 38 i 45 

12 J) 1 4 3 29 2 1 41 

13 1 qt dled 1635. 47 

14 1 a 27 29 

15 7 7 

Tot] 50 |76 |22 |25 |10 }37 |10 |57 |21 }14 |68 |20 | 4030 | 7 \487 

EXPERIMENTAL ANALYSIS VIII - CLASS NUMBERS 

2) DM SIs ale 728i) | 6" 89: Tot 
n 

S|) 64) 29) 3 t= 9) ip 1107 

2. | ey 92 i Glee ees 108 

a 6 1 3 2 27 
4 
oO 

jake athe 30 1 4 37 
H is 7 

eS a 11 12 
gu 
a 

| 6 ‘£ Se 2 34 

= al 7 2 1 72 1 76 
| 

<= 
Bisel leer 3] 47 52 
a 

| 9 27 27 
3] 

B 
eles 7 

tot | 72|126| 29| 32| 11] 37] 85] 56] 32 487 
lied: 

                                  
  

  

  

  

  

  

  

  

  

  

  

    
                            

EXPERIMENT D.1
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EXPERIMENTAL ANALYSIS IX — CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                                        

  

  

  

  

  

  

  

  

  

  

    
  

Tle 2s Seyi ero: 7 | ee) 9a) LO) | io 12 ds ep tS Toe 

Uh Wel ie 2) | aaa 5) ela! 26 1S | 2 Seas 

2} 53S 2a 2 8 1 5!) 5:29 | 1 laa (61 

3] 3 3 D3 1 WP uo 2: (524 

fe eT ame 2 | 16 28 

D 1 1 2 5 1 |. 10 

US; os Reem re a 2] 3104 Guess 

ie 2 2 214 10 

8/99) 5) 3 3 7 2 10 | 11 116 |) 21,4} 72 

OF ig 6 u 2 6 16 

01 pat 4 16 | in| LN 2 13 

Mente Bh |S Dee ae 10/10 [12 3} 1 | és 

Teh s es Teeter 41060) 22 41 

13), 5 1 2 6 GAeezate3) 4 Ga 

14) 2 2 1 i i 4) 4113 a eo9 

sie 1 2 ey 

Tot] 49] 14] 14| 1] 13) 3] 45] 2] 21] 2]48)53 £85 | 9 |29 l4g7 

EXPERIMENTAL ANALYSIS IX - CLASS NUMBERS 

Tee Qs te Sti anf ed | OF] mice Bul oN feLOsttot 

e DUS 29 | Saat Ae Sit 26 1 LOZ 

B 2117 | 36 131 7 6| 28] 1 {108 

8 Bi Sn SimeL ye Sale) Gal ed pee 

a a 216 Ss 9 37 
ia 
al 5] 2] 5 1 eet ere 

5 Gf 3) 12 Aes 12 34 

: 7 Wes eee 6 | seeihdase ets 76 | 

é Sh 5123 6 PG as 12 52 

e 9} 5] 10 3) 2haele| eh 5 27 

& 10 4 3 7 

Tot } 69|160} 2] 1/59/47] 6| 2214] 7 l4g7                         

EXPERIMENT D.2 
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EXPERIMENTAL ANALYSIS X CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

1] 2) 3 4) 5) 6) 71 8h 9} 201 12 | 12) 43 | 14/145 | tot 

1/19] 1) 5] 18 ate 3} 1 48 

lr 2 16 9 1163 2 19} 9] 61 

3 3 LOIS, Tay 2 1 24 

dV ORT Oe ea T02 ay 3 | 28 

5 1 1 1 1 6 10 

6 1 Ty] e2 4 22 2) | yar 3s 

7 a 1 7 10 

8| 6 874.5 5 3 Teen ele aia 

9 3 lee 3 Tine 16 

LOLs ued 1 7 1 th 13 

ll] 6 pli a 2 20] 1 1114} 2 45 

12) 2 1 NUON piel 2 cr 9 Tat 

13) Di oedeje2oo| mate ae Lahn 6: TO oye 2a lel aie tela 

14) 1 3 7 Bales 4 Dena |e29) 

15 7 7 

Tot} 39} 5] 77] 29] 45] 14 | 29 | 26 | 46 | 22 | 20 |35 |30 133 |37 487 

EXPERIMENTAL ANALYSIS X_- CLASS NUMBERS 

Tl 2 3st aie 5] <6) 7 8] 9 toot 
yn 
Se fool. 2128 28h Seto} <3 5] 16 107 

5 DN rA6' 60 2 9 3 il 9 8 lLos 

a 
Pe asec Foie!) a7! 2, 31 2 215 

5 
ch al a8 2) a) eo t 14 1)S7, 
3 cea 
oe ans 7 Tey eee (Po) 
a 
Poo 1 3] 4] 4| 20 34 

& 
7 3 6] 34) 5 BS} 251) 76 

ro) 
< 

By) 8)1F32 2 BTN ya P62 al 31052 
e 
mz) 9 | 12 4 4 See Dr o7 
fy 

1 10 7 Z, 

Tot | 8 | 5 |108| 40] 31] 64) 26} 20] 47] 58 \4g7 

                                  
  

  

  

  

  

  

  

  

  

  

  

                              
  

EXPERIMENT D.3



292 i= 

CLUSTER ANALYSIS 

EXPERIMENT E 

EFFECT OF A PRIORI SEEDING 

  

  

    

Analysis I Analysis XT 

17 4470 | 1.93 | 33.6] 4505] 1.46 | 33.1 

16 4594 | 2.44%) 32.6] 4599] 1.91] 32.4 

15 4S7GA|) 2.29) 3125 | 4732 | 1 .97-| 31-7 

14 4939 | 1.80 | 31.1] 4881] 2.374% 31.5 

13 5091 | 1.92 | 30.3] 5079} 1.67] 30.4 

12 5270 | 2.04 | 29.4] 5234] 2.36% 29.3 

11 5482 | 2.40%] 27.9] 5477] 2.41% 28.0 

10 5763 |) 25255)26.5 1) 5759 | 2.26 | =2656 

a 6067 | 2.33% 6064 | 2.37% 25.4 

8 6434 | 2.25 6438] 2.22] 23.6 

7 6856 | 1.77 6856] 1.76) 21.2 

6 7261 | 1.62 7261) 1.62 

* Sig * Sig 
11980 | at 1% | 25810} 11980] at 17%} 25810 

level level                
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XPERIMENTAL ANALYSIS XI -__ CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

1B|) joe Sle al aS) Tai tal 7] Ta eei si sas itt 9) Toe 

1) 41 7 48 

2 42| 17 5| Ones 61 

3 24 24) 

4 28 28 

5 10} 10 

6 2 29 g 33 

7 10 10 

8] 23} 32] Die ee eLy 72 

9 16 16 

10 ay 12 13 

EDs iol 5 45) 

12 q 2 38 41 

13 46 47 

14 29 29 

15 Tit 7 

Tot] 66] 78] 24] 28] 10} 29] 10] 24] 18] 21] 56| 40] 47] 29] 7487                                     
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EXPERIMENTAL ANALYSIS XI — CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

                            

2 il 6 3} 4) 5) 7] lo; 9} 8ffot 

1} 105 1 1 LO7 

2 105 1 2 108 

a 27] 27 

4 37} 37 

5 12 12 

6 6 27 1 34 

7 76 76 

8 Z 50} 52 

5 27 27 

10 aly 

Tot | 105 111] 27 38 12 30, 79 51) 27) 7\487 
bmnenet-     

EXPERIMENT E.1
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CLUSTER ANALYSIS 

EXPERIMENT F 

EFFECT OF CHANGING 

THE VARIABLE SET AND NUMBER OF COMPONENTS   

  

  

  

            

Analysis XII Analysis XIV Analysis XV Analysis XVII 

£ Beale |Explan. Beale |Explan. Beale |Explan. Beale | Explan. 

es |tr W | F-test |Power(Z)| tr W |F-test|Power(%)| tr W |F-test|Power(%)) tr W F-test} Power (%) 

12519 = L030). = 1975) = 802 ei 

2511. ] 1.51 1004} 0.55 1957 | 1.05 796 | 0.66 

2546 | 1.28 1013} 0.41 1976) 1.12 804 | 0.90 

25771 1.19 1020} 0.84 1997 | 1.49 816 | 1.23 

2607 | 1.22 1035} 1.05 2026 | 1.96 834 | 0.79 

2639 | 1.64 1055} 1.07 2066 | 1.91 846 | 1.32 

12684 | 2.01 1076} 1.10 2107 | 1.46 866 | 1.57 

12742 | 1.90 1099| 1.27 2140 | 1.43 , 893 | 1.57 

2800 | 1.58 1127] 0.68 2174 | 1.92 921 | 1.26 

2851 | 1.87 1143| 0.68 2222 | 2.37* 945 | 1.63 

2915 |) 1.95. 30.0 1160] 1.24 | 26.5 2285 | 2.00 S352 979 | 1.93 29.9 

2986 | 1.52 29.6 1193] 1°39 | 26.0 2342] 2.92*| 32.6 | 1023 | 2.12 29.4 

3045 | 1.64 29.0 1233) 1.28 | 25.6 2431 | 1.87 3150 1 075.4|5 1658: 28.9 

3113 | 1.50 28.7 1273] 1.44 | 24.4 2493 | 2.49*| 30.6 | 1118 | 1.46 28.6 

3180 | 1.60 28.1 1322] 1.44 | 23.6 2582 | 2.20 29.8 | 1161 | 1.56 27.7 

3257 | 1.65 24.3 1376\) 1528 |. 2302 2668 | 2.50*| 29.0 | 1213 | 1.87 27.4 

3343 | 1.65 26.4 1429] 1.24 | 22.6 2775'| 1.75 Z8e0 \(1281 | b.27 26.7 

[3437 1.89 255 1486| 1.16 22.0 2858 | 2.47% 26.7 1333 1.29 26.1 

B556 | 2.44*| 24.5 1546| 1.27] 21.6 2967413. 35%), 25v8 | 1395 | Tw55 24.5 

3727 | 2.41*| 22.9 1620] 1.28 | 21.0 3184 | 2.22 25.3 | 1474 | 1.22 23.6 

3919 | 2.57*| 20.9 1705] 1.26 | 20.4 3335] 2.99%] 24.1 | 1548 | 1.13 22.6 

4155 2.03 1802] 1.55 3569 | 3.37% 1627 1.56 

4374 | 2.42% 1943] 1.42 3881 | 3.21* 1755 | 2.09 

4683 | 1.59 2100} 1.28 4245 | 2.54% 1963 | 1.41 

4932 | 1.83 2277) 1.33 4606 | 2.40% 2146 | 1.58 

*Sig *Sig Sig Sig 
Li at 1% at 1% at 1% at 1% 
es [7788 |level | 25810 4936 |level feo 8006 |level | 25810 | 5291 /level | 25810               
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EXPERIMENTAL ANALYSIS XII_- CLASS NUMBER: 

Ui 2S a 56 il S| ON olan |28ir3 | 14)a5) tor 

Ble 5 23 2| 8 Tie 1| 48) 

Z| 1 5| 2 lo}10]13 | 4 61 

3 SUNS 2H 6 cael 1] Ted 

2M leant 1 fi 1 i 28) 

5 1 1 8 10 

6lu2 3 22 2 22 33 

vA ah 4 3 i 1] 10) 

8] 14 Sri 6 Del eset 21. 6 72 

9) 1 1 14 16 

10 a 1 11 13 

i 3 3 4 OTN 1 | 45) 

12] 7 3 Tele a Qal221 LON ee ea 41 

TTP Icy 12 1}1 47 

14] 1 3 Tole 2331029) 

SH eeh 1 Dalz 1 7 

Tot] 79 |13| 31] 10] 43 | 34 | 33 | 22:117-]39 |21 |75 |33 | 9|28 1487                                     

E
X
P
E
R
I
M
E
N
T
A
L
 

A
N
A
L
Y
S
I
S
 

I 
- 

CL
AS

S 
N
U
M
B
E
R
S
 

EXPERIMENTAL ANALYSIS XII - CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

      

1) 2] 3p 4 8) 6h. 9}. 8] 9} top 

Uh 44) 12) 3] 1) 28 1.07 

21) 50| tieeL et) (6))-22)) avila tolleto 108 

Bell orl Sas | 42 ee) |e es 3 27 

Ge|| ude: ll Be Dor ere 2 37 

5 1 3 8] 12 

Sey Tl} 2 19 2} 34 

71633 | an a) 5) AF 16 

8 8| 27| 8 Casal 52 

91s Lf ed 18] ij 42 27 

10 4 2c, a ilenl ¥ 

Tot 1/140] 14] 57] 15] 64] 95] 23| 24| 46] 9|4g7                           

EXPERIMENT F.1



E
X
P
E
R
I
M
E
N
T
A
L
 

A
N
A
L
Y
S
I
S
 

I 
- 

CL
AS

S 
N
U
M
B
E
R
S
 

= 296 = 

EXPERIMENTAL ANALYSIS XIII - CLASS NUMBERS 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

LS 2 sl) oa) Si 6) Feel! oi 1 1a] 12 [1s] Wao) tee 

1] 11 14] 21] 16 3 it 1 48 

2! 8 2 14 1 8 5 17| 6} 61 

S17 ese 21 1 iy i 2 24 

leie 3 \le39 8] 11 Bieta | aes 

5 4 6 10 

6] 1] 2] 10 7 13 33 

aD 5 ft | 211210) 

8) 44 619105 2 3 3 72 

9 1 13 2 16 

10 uf 12 13 

11} 19 2 lees eee 3 15 24 2s 

12 3 ON AT 2 5| 6 12 | 41 

13 24} 4] 3] 8 6 2147 

Ly siete S| |) vals Lifts 11229) 

15 NP ls |aee2 ie a) 2 i 

Tot} 88| 44} 19| 52} 70] 27] 8| 21] 6]|10] 14] 29 |19 |55 | 25 kez                                   
  

  

  

  

  

  

  

  

  

  

  

      

EXPERIMENTAL ANALYSIS XIII - CLASS NUMBERS 

De fereiee a Haat *5)|e) 61! were B|Pn9))| 10) (Rots 
n 
Babe s0 25] 3] 26} 19 1| 1 {Lo7 

Sey ata wore 2 7| 16 hos 
wn 
$2) Soutmiede| (9 ite cS 27 
a 
oO 

i142] 5 3) 1) 18)c10 11537, 
H ha 

le) 2 10 12 
a a 
Pl 6 135/92) 7 1] 34 
s 

ira 4| 2] 6 2 9| 32 | 76 
3 

a 
El 8 BOP are tae 2 7) 41 52 
e 
fijee Oke | SS a eal eles 2} 1) 27 

to 
3} 10 2 1 2 1 il 7 

Tot | 94] 62] 19] 73] 86] 30] 24] 11 | 29] 59 87 |                         
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EXPERIMENTAL ANALYSIS XIV - CLASS NUMBERS 

E2153 |S St 64h 7) (et VO tort |12 [aan] 14. (as) | toe 

1} 3] 43 2 48 

216 14 8 |30 | 3 61 

3 18 4} 1 1 24 

& 11 } 1) 14 2 28 

5} 1 ee i 10 

el ell 1 2 2 117 33 

7 4 eles. 1 10 

g| 50} 10 i 3 Lal: 72 

9) 4) 1 3) ty 16 

TOE 4 [Aelia iv 3 13 

11] 19 | 4 1 21\°2 1 45 

12] 4 1 1 15]14 | 6 41 

13 uae 4 1| 3. |29 5 1} 4a, 

14] 3 2 2 2 {19 a 29 

15 i} a 5\ 9 

Tot] 95 {63 | 5 |22 16 }15 | 1 [45 | 5 | 43| 36/115] 9 fl | 6 4g7                                     

  

  

  

  

  

  

  

  

  

  

    
  

EXPERIMENTAL ANALYSIS XIV - CLASS NUMBERS 

TS 2] S| 4 Si 16) 7) 8) 91} Lo prot 
wn 

Ciel evON aaa. MLO 2 LO7 

5 Dip 42 4 4 4] 54 Os 

wn 
BQ) 3 24 Zt 27 
el 
oO 

4 | 26 15 Lp ad 37 
H [fe oH 

(ad (ate 1 2178 12 
H 
wn 

Ble 4 Bhat 16 34 
xz 
Zz 

S57} 6 | 10 53107 76 
a 
By Ryd 4 SASH 1 | 52 
a 
il, 9 | 22 1 S4|.20 27 
5 

| 10 th 1 Soe 

Tot | 88| 86] 5] 25/19]16]|13|77 152] 6 |487                         
  

EXPERIMENT F.3
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EXPERIMENTAL ANALYSIS XV —- 

=< 2900 

CLASS NUMBERS 
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Step-Wise MANOVA - 15 Groups 

SUMMARY TABLE 

STEP VARIABLE F Tw EXTER 

NUMBER ENTERED REPAVED oe Rem Ve 

1 HOS 118,96433 

2 L04 78,10467 
43 Hod 59,2324 
4 AU7 §3,78203 
5 S05 47, 38327 
6 06 34,09105 
7 HOS 25,46650 

8 603 24,0%248 
9 wO5 20,17978 

fo 105 17, 39752 
41 MGS 10,14dda 

12 MU7 15,08379 
tS Eis 15,42342 
14 nO7 19,831 09 

1S GSu2 10, 25995 
16 HU2 9,966b0 
17 loo 8,29538 
18 Lue 7,ulnys 
19 AUL oO, 30077 

20 804 0.52933 
2) Hue 2.1562 
22 A02 4.52719 
23 AUS 5, 13323 
24 MOB 4.92497 

25 003 dj 4.03136 

26 HO6 3.98897 

== 27 AOL 3.95062 
23 aul 3.49717 
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CENTROIDS OF 10 CLUSTER CLASSES - SAMPLE B 

LUSTER CLASSIFICATION = SAMPLE B 
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0, 4706E 02 
0, 5B62E 92 
0.54568 92 
O.6614E 92 
0.36118 02 
9.50008 92 
0,60998 02 
0, 38798 OF 

0,4290€ 92 

ov 
9,9000E 99 
0.10006 04 
9,9412€ 00 
9.10008 94 
9, 10U0E 91 
9,1000F 04 
0,6607E=04 
O,10UUF 94 
O,1000E 94 
0,10U0F 04 

0.93626 00 

605 
9.21306 94 

BRAVE 00 
D.47U6F 00 
O.27eSe Of 
0,154 94 

teeer 01 

   

   
  

  

sTO00F 94 
OloguuE 90 

1oerk 94 
Dy VOSeF OF 

0.19008 04 

sus 
U,4YOSE 02 
U,4059E OF 
U,S126E on 
U,SO51E 02 
U,S209E Of 
U,0V0NE on 
U,9246E OF 
Y.2U85E 02 
VISITE 02 
U,1YSRE 02 

U,1089E 02 

Los 
O,14AGE 02 
0.10878 02 
O,1019€ 02 
O.4¥G7E 02 
ULS271E 02 
U,1883E 04 
Y,2993E 02 
U.QU00E 00 
U,?252E 02 
V,SO7KE 02 

O4I7RE 02 

AUG 
V.9U70E 04 
U,SY35E 04 
¥,0U00E 00 
V,1YSTE 00 
Ui1097E OF 
U,0U00E 00 
0.23276 00 
U,5025E 00 
U.5207E 04 
U.7550E 00 

9,26 

  

yor 
0.7298€ 04 
9,1216€ 02 
O,1961E 02 
O,8/22E 91 
0,2087€ 02 
0,8533€ 01 
s1906E 02 

U.0U00E 00 
U,12138 02 
U.8¥08E 04 

U,1419E 02 

woz 
9,2059E 04 
O,1U76E Of 
ULIT7AE Of 
U,1073E OF 
D,1U71E OF 
VITGG4E OF 

  

U,1562E 04 

U.1S17E 04 

66 
0,7U00E 00 
UL1SSAE 00 
¥,0U00E 00 
UL6¥ST Est 
O.714SE=04 

— 09 
Ul1G0E 90 
U,23098 00 
U,24S9 b= 04 
0,0897E=09 

0,9077E=04 

  

$04 
0.57296 
DA I9SAE 
MATTE 
0.29638 
0, 9858F 
0, 23066 
OAA743E 
0475256 
P15 74E 
9416266 

0.19186 

Loo 
9, 27326 
14798 

0120566 
1.080 
9, 39266 

  

9.00006 
0.35736 
0,8026€ 

0, GGRBE 

AOS 
049222e 
0,BGIGF 
9.00098 
M1725 
0.28718 
9.00008 
0415608 
9425008 
4 7526€ 
0411626. 

9 ,1695E 

wot 
941000E 
0.32108 
0 .9000E 
9493078 
6,1905E 
9, 00008 
0,4333F 
9400008 
0, 6756E 
0,0207E 

05021 

Hos 
0.85098 
0.97536 
048235F 
,g9nre 
0186906 
9, BBAOE 
1, 000n€ 
y75008 
0,95%2k 
0, 982RF 

0, 8827 

  

o1 

a1 
02 
02 
o1 
01 
90 
01 
00 
00 
00 

1 

01 
01 
00 
02 
oe 
00 
02 
2 
01 
oe 

02 

o1 
09 
00 
00 
00 
00 
00 
09 
900 
00 

00 

09 
00 
99 
00 
00 
99 
00 
09 
00 
oo 

00 

805 
0,0900€ 
O.1362F 
S2GE 

Oy 4545E 
0.14706 
On1t44e 
020008 

OOF 
0, 1646 
Os24utE 

   

0, 25398 

Lio 
0.1534E 
Os 10RGE 
0615308 
Ov21uRe 
0, 4945E 
Os19M4E 
0.a574e 
0.23068 
0,9 8a0€ 
Os 1h30E 

045407 

A06 
0,0541€ 
0,5209E 
9, 0000€ 
0.3437€ 
0, O465E 
0, 0000E 
De 1bQse 
Oe PSG4E 
0+3566€ 
0.43216 

0,4326€ 

noz 
0.30008 
O.3951E 

0.35718 
0.55548 
0.1667E 
9.00008 

   

067317 E 
0,5172E= 

0.14908 

  

oo) 
a 
00 
ov 
0 
a4 
a4 

a 

01 

or) 
02 
02 
0 
4 
1 
a4 
02 
90 
at 

a 

a1 
of 
90 
01 
a4 
90 
of 
ne 
00 
ot 

0 

90 
90 

a 
00 
no 
90 
Oh) 
ot 

00 

VARTARLES 
104 Loe 

O,AOS9E 02 0.1280 
alestae 
0.25% SE 
OL Rede 
O.241E 
0. A000E 
0125938 
Or n0oE 
VAS7IE 
9, 26908 

  

0, 24878 

VARIABLES 
unt 

9, 30008 
OL 3003E 
0,2929€ 
OL LTRGE 
0, WO26E 
OL C000E 
al1372E 
0, N000E 
OL 3031 

02 

ee 
02 
oo 
02 
oy 
a2 
02 

02 

09 
1 
Oo 
00 
4 
00 
ca) 
60 
4 

0, 7155ER04 

0,1932E 

VARTABLES 
20 

9, S435E 
0. 4696E 
DL 1424E 
0,1372€ 
0.16478 
0.00008 
D694 78 
0. 7419E 
9.1281E 
0,1623E 

9.13958 

VARIABLES 
403 

n.ASONE 

or) 

00 
00 
99 
o4 
a4 
90 
00 
02 
ot 
a1 

4 

on 
9, 4938E504 

Os1745E 90 9.00008 4 
0, 5941 k=ot 0. S347E 09 

0, 35716204 
9. 0000E 
0.16678 
9. N0N0E 

no 
99 
40 

9.12206=01 
0,4897E901 

9,1B44E 

VARTARLES 
“0S 

0,5000€=01 
0, 24tve 
0411768 
0,9904E= 
0,713.08 
0.11996 

ot 
90 
a2 
00 
90 

0,6667E=01 
0,25008 
0,407 Rem 
Uy 17eaEo 

0,5380e~ 

0 

  

01 

04 

0, 8435E 

0.S416E 

9, 5600 
0148366 
aLs9398 
OLS3A7E 

  

0, 3650€ 

O.5214E 

VARTAALES 

90 

02 
ne 
02 
62 
02 
62 
62 
oe 
or 
02 

2 

OL 259 tr 
0.1246 
Ol AdonE 
0.15076 
0, G908F 
DL8999F 
OL9U00E 
027 5or 
O.0741E 

0.7200 

te 
0.45508 
OL14188 
O.1118E 
OL R2tRE 
0, 98776 
0.20066 
0.1968 
0.49208 
0173906 
O.3531€ 

0.94708 

wor 
0, 7U50F 
0, 4424F 
01 260n6 
0.40376 
1S924e 

0, 3834€ 
0.21506 
O19 04xE 
OLi42ne 
Q.9711E 

0, 3419 

  

806 
0.7500e 
0.41786 
0.5294E 
Ol722ae 
0.79246 
0, 35336 
0.5567e 
0, 25008 
0,5354€ 
0, A103e 

065266 

406 

02 
ut 
4 
” 
2 
ot 
4 

> 
0 

4 

2 
o2 
02 
01 
1 
02 

  

a2 
a4 
"1 

1 

0 
99 
on 
a9 
09 

99 
on 

oo 

O,S900E=94 
0, 2594F 
O.1705F 

99 
d 

Oli vanFA0 
oly 
Ol 22276 

a3 
05 

OL 353 3E~04 
OL 7o0ne 
0, 3040F 
0, 2506€ 

0.21196 

a 
06 
00 

00 

Los 
O.OT8UE 04 
NIGSZE OO 
O,2026E 90 
0.4038E 00 
).7OSTE 00 

DOE Oy 
IVE 00 
oor vo 

A. S856F =o 
0.2035 00 

     
O,S510E ov 

13 
0, 5000E~04 
O.4S08E 90 
0.9000 00 

4950C=04 
O.1190F=04 
O,0000E 00 

15336 0u 
9,0000F 00 
DO, 4A70E=01 
D.1034F 90 

  

0,4193E 90 

402 
0.36098 02 
O,8286E 92 
0, 72756 92 

SORGE 02 
O.9767E 8 
0,5255E 02 
0,7407€ vo 
O.1900E 03 
D.9794F ve 
O.%O3UE 02 

  

D.AS79E 02 

nos 
De S50VE 90 
OeA239E=04 
9,D000E 90 
9.79218 ov 
0.2581 E=01 
9. 0000E nu 
D41697E 90 
D.9000F 00 
9, 5295€ Ov 
V344dE 00 

  

0,2922€ 09 

D,SBS4E 02 
OL 75168 02 
O.AISAE ve 
D.6d0VE Ue 
O,7544E 02 
OLAOSTE ve 
OL 7060E Ue 
0, 730ue 92 
Oe97eE ve 
O,21678 2 

O,AGO7E 02 

Loe 
D00pe of 

TYSSAF 04 
OL 8255F ut 
O.11CRE- 04 
C\1ASKE Of 

S7SZE 02 
Qs1ee ot 
Ovunk ao 

0. SA05E=04 
O.SS14E 00 

o 
    

  

OL24K9E 01 

une 
0.2500 00 
OL2545E 00 
V.SN02E=04 
0.4257 00 
+2500E 00 

OL 0000E 00 
we20uok 00 
DLOnUDE 09 
OLGA7BE=04 
0. 5274E 00 

  

O.242RE 00 

wos 
O.1574E 02 
0.60936 Of 
Y.S402E 04 
O.12d6E 02 
OL4762E 04 
OLe6n7E 02 
0.8An9€ 01 
O.000NE 00 
0.57226 of 
O.2566E Of 

0,8693E OF 

406 
O.0000E 00 
9.3342 00 
2.2747€ 00 
OL1t SF =08 
O.2159E 00 
O.6604E 02 
ULG7O7E=04 
C.09u0F 90 
0.99008 90 
O.0000€ v0 

9.92316 00 

one 
0.6156E 02 
Q.9406E 04 
O.1A462E 02 
UlS419E 02 
ULebusk 02 
OLSS58E 02 
OLVF 938 02 
UL2SGNE 02 
ULeus 7k 02 
D799 02 

0.3247e 02 

us 
0.13278 
O.euive 
0ya3008 
a forse 

O.9e7ee 
oltre 
a 20sve 
Oe dvd08 
ny Sdane 
Od9S1E 

0,1032€ 

aut 
0496208 
0.23856 
O,o871e 
0,97 236 
9, S3766 
0.09008 
0.20576 
9. 0900F 
Oe 31e 
0.19 26€ 

047268 

0G 
O.26ese 
9.9132 
9,6¥12€ 
QT CASE 
14 S060 
Oy TORE 
0.1551 
9, 2>90F 
Oe7>90F 
043167€ 

0,1515€ 

407 
0, 0090E 
0.30 )4E= 
9. 1099E 
9.09306 
0,0030F 
0,000 
0.8476 = 
9, 09206 
0,1¢20F= 
0, 000vE 

0,47 33E= 

Gus 
0.0000 
0,1339E 
0,29008 
o,sune 
0, 1U0UE 
0, 006uF 
0, 1U50E 
0 ,UUUE 
0, 502k 
0, 3S¥AbE 

0, 34636 

4 

92 
at 

a2 

  

31 
BD 
” 
ov 

4 

d0 
ne 
0 
0 
0 
a0 
2 

90 
90 

° 

SIZ 

side 

20 
61 
7 

109 
bh 

su 

ne 
ot
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CENTROIDS OF 15 CLUSTER CLASSES - SAMPLE B 
  

STER CLASSIFICATION = SAMPLE © 

P MEANS 

p Sot 

O,9OS4E 
O,V345E 
0, 8O75E 
0,4185E 
0, D570E 
0, 45656 
0.09126 
0,1931E 

0.21078 
0,205%¢ 

° e 

0, 4061E 

0.13295 
0,1343E 
0.61178 
0,.0000€ 
0, 2084E 
0, 5950E 
0, 0000€ 
0,119U8 
0,2500E 
0, 12288 
0,.00008 
0,2555E 
0,1074E 

4 0, 15436 

0, 5043E 
0,2653E 
0,0000E 
0, 37948 
0,1900E 
0,222¥e 
0, 0000E 
0, 2025 
0, 4B 45 
0, 1260E 
0,0000€ 
O,4532E 
0, 52706 
0, AOS0E 
0, 25696 

L 0, 31808 

04 
04 
03 

os 

04 

   

soe 
0, ASs0E 
0.10978 
0, B401E 
0, 3653E 

1 SHBVE 
134218 

0, SOS7E 
DA IP87E 
0, 1993SE 
OL TAYDE 
+7073F 

O,189SE 
0, 3406E 
OMese 
0, S599E 

  

   

0, 16008 

Lor 
0,65¢48r01 
0, 5725€ 

  

0429136 
0, 0000E 
04 53582E 

  

ov 
Co) 

01 

oe 
oe 
i) 
oe 
00 
oe 
ou 
06 
0 
oe 
ou 
oe 
0¢ 
oe 
o¢ 

0¢ 

  

04 7486E 
378E 

  

0, 1348 

403 
0, 33546 
0,918 
0, 0000E 
0445208 
15020E 

0,1283e 
0,0000€ 

OU SE 

    

000008 
0, 31768 
0422468 
0, 3940E 
021418 

0,2692F 

90 
00 
90 
on 
on 
09 
90 
cr) 
co) 
02 
90 
00 
90 
01 

01 

sus 
U.4Y10E 02 
U.70448 04 
V,ov00€ 00 
U.4uS1E 02 
UL1459E 04 
16962E 08 

OLu00E 00 
VI996E 04 
OL 3285E 02 
U.S¥SUE 04 
s2UR5E 02 

UL1923E 02 
O,1242€ 02 
OL1D96E 02 
U.3207E 04 

Y,1089E 02 

  

  

v8 
U,1470E 02 
U,1463E 02 
U,1052E 02 
1420KE 02 

U.?923E Ot 
U,4965€ 02 
0,9U00E on 
Us2r2te 92 
.OO19E 02 

YL349SE Oo? 
0.0000 90 
U.GSOHE 02 
U.B075E 02 
¥,5782E 02 

UaHE o2 

  

   

U,4178E 02 

AvG 
¥.8039E of 
O,1/726e 04 
0, 0U00€ 00 

  

Y,0U00E 90 
vO0E 00 

U,2707€ 00 
U,52618 00 

  

9.50256 09 
U.49S2E 01 

SUt2E 04 
u,3u02e 00 
U,2¢65€ 08 

  

0, 20306 oF 

$04 
0.55726 01 
O42675E 04 
941032F 04 
Me2B42E 04 
O,1344F 04 
Os9745E 00 
012564 01 
041755 01 
O.1954F 01 
0.72976 00 
0+ 7525E 00 
0,2195F 07 
0.1258F 01 
0.16008 04 
O.1079E 01 

9,1918E 01 

L09 
042602€ 01 
0,5286€ 01 
0,6899E 04 
0, 86606=01 
Oy S1ANE 02 
9.9804E 01 
9,0000F 00 
DeS1ATE 01 
n,0000E 90 
n,009NF 09 
9.0000E 09 
O61 393F 04 
4.30498 00 
e.RROTF 00 
047664E 01 

0,448RE 01 

0s 
O.B7ASE 04 
0,7049F 01 
0.00008 00 
O+145HE 02 
OeSS44E 01 
948527F 01 
9.0000F 00 
0416726 02 
O.1B6RF 02 
0, 9696F 02 
Oy2500F 028 
Os145RE 08 
0492666 01 
0.11636 02 
9.1690F 02 

0,16158 02 

sos 
0408408 
0426448 
0.1000E 
0+ 48R0F 
0.12008 
0419008 
0.1250E 
O,e107€ 
O,40ute 
0.15835 
0, 90008 
O, 27008 
O41 070E 
0.22098 
0.1226€ 

0425398 

410 
O.14e1E 
9. 40A1E 
O61295E 
0,247 A€ 
04 39S7E 
0,0997E 
O.2172e 
0.7758 
0, 30678 
9410798 
0.23066 
2.67208 
0.14008 
Os1754E 
9.30288 

9,5407€ 

A06 
0. 83SKE 
9s SSK4E 
0,0000E 
Oe1335E 
Ose7ase 
94 3206E 
9.90008 
0.19478 
0167078 
0,0434F 
O62 4bG    
Oed925E 
0435458 
Oy 7421 

0. 4326E 

VARTABLES 

” 
o1 
ot 
a4 
co) 
ay 
ot 
a1 
ot 
1 
00 
m1 
on 
ot 
04 

9 

104 
0.46636 
O.3542€ 
Oo, 3SOVE 

OL 3778E 
OL 44376 

O,1615E 

0. 0000E 
0, 2706E 

9, 2008E 

O,0316E 
0, 0000€ 
0, 32278 

0, 9632E 
0. 3070F 

o.2125€ 

0, 24876 

VARTABLES 

1 
a4 
92 
a0 
92 
Cy 
a4 
1 
0a 
nz 
nz 
a9 
0 
a4 
a 

0 

ut 
O.3429E 

0, B981E 
0.6406E 
14516E 

9, RUESE 
90398 
9.000N€ 
OL 3P61E 

‘9, 2247E 

D.1OE0E 

  

0,4932€ 

VARIABLES 
207 

a4 
a4 
00 
1 
a4 
4 
0 
a4 
a1 
4 
nz 
a4 
00 
a1 
m1 

a1 

9, 59408 
0, 78948 
OLA7IHE 
0.9866E 
9.5157 
0.14488 
9.00008 
9.71 S9E 
1.20 34E 
9.31258 
A 2419E 
A971 
9.15908 

OD 1SHBE 
0 9875E 

9, 1395E 

oz 
02 

02 
1 
ne 

02 
02 
02 
on 
ne 
1 
02 
02 

02 

00 

07 

a 
oo 
a1 

0 
9 
90 
90 
90 
6 
0 
00 
"1 
4 
a2 
on 
0 
of 

Loz 
O.1251€ 
OL3S55E 
Ol 19208 
OLS?PSE 
OL 807 0E 
OLAgv1E 
0134028 
OL 607aF 
0.10948 
0, 200%e 
0, 000n€ 
OL736tF 
O.2?n8e 
Ol 7255€ 
OL 9554E 

0.72098 

tre 
0,43596 
0.9104€ 
0, 4S72E 
0.14078 
0.93726 
0.121 ae 
0.19406 
0194708 
0, 47028 
0.95636 
OL arene 
0.62758 
O19970E 
0, 3916E 
0.16048 

0.94798 

wot 
O,7142E 

0.37376 
9,27 ORE 
O,AS4rE 

0569736 
OLAY97e 
0, 41976 

O.2245e 
OLt144F 
0147126 
0.4063F 
O,1577€ 

Ol aatF 
OL191 NE 
0. 400%E 

0.34198 

v2 
) 
or) 
Q 
0 
cy) 
4 
a4 
v2 
a2 
90 
9 
on 
Q 
0 
on 

Los 
0.63608 01 
O,A000E 00 
Hoo 0VE OY. 
O.2702E 00 
D,e630F OV 
O.1879E ut 
o.na00t O90 
O,52718 Oy 
0.13596 00 
0.00006 av 
O.9000F ov 
O.A49TE oy 
0,0000F 09 
O.2742E OV 
0,0000E 00 

O,5910F 00 

13s 
0.4762E=01 
0,527£ 00 
90,0000 90 
9,1000€ 00 
0,3533E 09 
9.00008 ov 
O,000VE vo 
941429£ 00 
0.00008 00 
9.9990E 99 
O.0090E 00 
Qa S8SFe0t 
O.e S02 
041393E 00 
0,1599E 90 

0,1193E 00 

woz 
O.S9S2E 08 
0.46158 92 
O.79ADE 02 
0.90518 ue 
9.70798 2 
D.8394E 02 
0.60868 ve 
O.090NE 90 
WA SIIPE 08 
D,9BSGE 02 

ynuE 93 

  

VO4ADE Ue 
0.96386 Ue 
0 969GE 08 

O,AS7VE v8 

Loe 
O.0000E 00 
O.1S2RE 04 
OLbedKE 04 
U.onone vo 
U,3725E 04 
OL7HSS8E OF 
OL9N53E 02 
D.2094E OF 
O.0N00E 00 
0.2°25E 00 
O.ON0NE 90 
OLMA7SEROT 
V.0CU0E 00 
0.68776 00 
O,0000E 00 

0.24698 Of 

us 
O,2541€ 00 
O,4107€ 00 
0,7692E=08 
OL $000 00 
O,0000E 00 
0, 9000E=01 
V.QOUDE 00 
OL2145E 00 
0.43998 00 
0.2505E 00 
0.0200 99 
0.2413E 00 
OLbOdt 904 
0.5023€ 90 
0,2264E 00 

0.2428 90 

wos 
O.1AKE 02 
O.1509E 0? 
O.0%uNE 00 
O.1997E 02 
OL646GE Of 
U.1500E 42 
O.2505E G2 
O.9524E 04 
O.42u7E 02 
O,S472E 94 
O.onuOF 49 
0.67536 04 
O.340ae 04 
OL S4nKE OF 
0.62598 00 

0,8693E 04 

  

Los 
0.19688 
0, 34478 
6, 925° 

122928 
04 S45UE 
Oy 1S11F 
0, 21796 
0, 27896 

  

O.1417E 

0,1032e 

ANY 
0,9352E 
0, 2587E 
0, b46ce 

  

9, 0000F 
ny2eyse 
ny 29956 
041800€ 

518 

  

047266 

woe 
9.25208 
0.8472E 
0, Sd60E 

Yaar 
SOT1F 

6.92008 
042125F 
9,165 BE 
nto er 

      

9, 22006 
D091 OF 
9,01 70E 
9, SA9DE 
O,OPATE 

0.1515 

SIZE 

a 

13 
20 
30 
20 

28 
“9 

64 
43 
“3 
33 

400
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CENTROIDS OF 15 CLUSTER CLASSES - SAMPLE B 
  

CLUSTER CLASSIFICATION = SAMPLE B 

RouP 
ROUP 

GR
U 

SS
 
o
m
v
e
u
R
 

u
N
 

gt 
ak 

oh 
Ah 

ot 
ot
 

OTAL 

ROUP 
RouP 

RoUP 

2 
=5
8 € s 

N
a
S
 
o
m
v
O
M
h
u
n
 

s
a
 

43 

MEANS 
Hos 

0,1 7448 
s3681E 

0, 2092e 
0,1160E 
0, 38008 
Dy 1Z50E 

    

0,4539¢ 
0, S170E 

0, 20266 

MEANS 
N08 

0.9886 
0, 30708 
O,1654E 
0614276 
0,7921E 
0,6358E 
0,1984E 
0, 23396 
0, 24626 
0,11208 
0,3705€ 
0,1866E 
0,1955E 
0.28088 
0, 3943 

0,3605€ 

MEANS 

G06 
0, 4762e 
OIE 
0,0000E 
0414006 
eTOQE 

0,0000E 

0.37506 
O,S571E 
0,01 B4E 

5008 
SOUE 

   

    

0, e324e 
0413998 

0431258-01 

oe 
ne 
oe 
oe 
o¢ 
02 
ou 
01 
og 
ch) 
oe 
0 
01 
oe 
ch) 

oo 

01 
01 
co) 
01 
oe 
a1 
6 
02 
07 
Oy) 
0 
07 
ov 

a 

ou 
ou 
ou 
ov 
ou 
ou 
ou 
ou 
ou 
ou 
ov 

nu 
ov 

0, S774E=01 

TOTAL 0,2245E 00 

woe 
0. 3612F 
0, 50°9E 
0,5389° 
0, S799F 
0.51118 
0.45906 
0,4982E 
0, 3690E 
0, 3249E 
0,90e6E 
0, 50008 
9, 5690E 
0, 79208 
0, 32v6e 
0, 26976 

  

0,4290€ 

Hot 
0.90488 
0. 1000E 
0.92516 
9,1000F 
9, 10006 
0,1 000E 
D,1900€ 
9, 9000 
0,1 000€ 
9,1 0U0E 
0.1 0U0E 
D.10008 
9,1000€ 
9,1000E 
0,1000€ 

0,93026 

605 
042190 
O77 788 
0, 61248 
0.28608 
9,1 000€ 
0, 1200e 
O,1S/SE 
0, 92666 
0, 2675€ 
0,2042€ 
0,0000E 
O,16S7F 
0, 7907F 
O11 HOF 
0.7548 

0,1500F 

92 
02 
02 
02 
a2 
92 
02 
12 
02 
02 
02 
02 
02 
o 
02 

02 

00 
o1 
90 
01 
04 
04 
01 
90 
01 
a 
a4 
4 
01 
ot 
ot 

00 

1 
90 
00 
01 
04 
04 
1 
90 
1 
01 
00 
04 
00 
1 
00 

wor 
U,eY50E of 
Y,8942E 08 
O,4258€ 02 
U,1U9SE 0? 
U.278E 01 
DITfS0E 02 
V,9575E Of 
O.4277E 
U.SYTTE OF 
V.2083E 04 
U,0000E 00 
UT4ITE 02 
D,3495E 01 
D,B995E 01 
0, 9/86E 02 

0.14198 02 

42 
V.204KE 04 
VINU56E Of 
VA1UO0E 04 
0,1260E 04 
U11267e 01 
U.1000E 04 
U.1200€ 04 
U.1277E 04 
B,2U00E 04 
U,1167E of 
U.1/S0E 04 
O.1U031E 01 
D.1047E 01 
Ol1233E 04 
O,1US7E 04 

U.1SI7E 04 

G6 
0,6067E 00 
U,1944E 00 
9,0000€ 00 
U.2v00E~01 
¥,33S3E 001 
¥,1U00E 90 
¥,0V00E 00 
UiU7IE On 
U,120€ 00 
U,1067E 00 
U,2200€ 00 
0.6250E=01 
U.2352KE 904 
U.6977E = 04 
UL3074E904 

U,9977ER 04 

  

mot 
O41 000E 04 
sSS3SE 00 

9.00008 90 
8.10008 01 
Oy1000F 00 
9,5000F=01 
9, 00008 09 
s4HL8F 00 

O47547F 00 
M1047E 00 
0.0000 00 
Oy 7813F 00 

O23E 00 
0. 55R4F 00 
0,1509E 00 

    

9,5021E 00 

Hos 
0.85718 00 
AsTOOOE 04 
9, 6462F 90 
9.98008 00 
9,9667E 00 
+0O00E 00 

9.10008 01 
0,0000€ 00 
9.1000F 04 
941000€ 01 
2750DE 00 

A,1000€ 01 
4410008 01 
DAOTATE 00 
041000€ 01 

   

  

0,8827E 00 

Noe 
O.2357E no 
O.S27KE 90 
0,1538€ 00 
9,60008=01 
9. 3067E 90 
9,1000€ 90 
0.02508 90 
O.1726F 90 
O,0UN0E 00 
044167E=04 
000008 00 
O41N94E 90 
0,4681E=91 
0.4051 =01 
0, 7547E=04 

0,1490E 00 

VARIABLES 
M03 

O.RS71E 90 
OAIN1E 00 
0,0000€ 90 
A,ROLOE 0 
O,00008 00 
d.d00F 49 
O.00008 00 
D,1786E 0 
D.A429E 00 
O.8333E=04 
9, 90008 00 
0, 9375E=04 
0.00008 oy 
DLA977EROF 
9.00008 00 

0.1811E 00 

VARIABLES 

0,4742€=04 
O,0000E 90 
0, 76y2F=91 
0,2000E=04 
0, 3333-91 
0.10008 94 
0.00008 90 
0.00008 10 
0,0000E 00 
9.00008 10 
D.2500E 90 
0.0000E 90 
Q.9000F 00 
942326E-01 
0,0000E 00 

0,5350=01 

405 
0.54438 02 
OLS447E 02 
OLS5GRE ne 
0.4856E 02 
OLe?77e Oe 
D.S875E 02 
OL8362e H2 
n1S200€ ne 
D.46398 02 
O.SS33E 62 
Ni4500E 02 
DISP3NE 02 
185378 02 
0.35608 92 
0.65198 02 
9 ,S214E 02 

VARIABLES 

cry 
0,719€ 90 
Ole114e 09 
O,S154e 90 
956UNF 0 
0.40676 00 
Ol 5900e 99 
0.8% S98 09 
OLS/14F 00 
O,a28ne 00 
OLBS3KE 9, 
0,2500F 00 
0.77698 On 
0.4198 09 
OLAIGE 90 
0.89048 90 

0.65268 09 

496 
0,47626=01 

S56e-O4 
0, 230%F 90 
0, 200n€=94 
016)0ne 900 
115008 90 
12s0aF 00 

Dloaore 90 
9.49626" 91 
0. 7500e 00 
OL 7SucF 08 
OL9S75F-94 
OL51tKe 96 
01325«e 90 
0,150%e 09 

0.21198 99 

    

  

HOS 
0,3333E 00 
OL 2778Ee 01 
,0000e vv 
N.8090E vo 
9,0000E ou 
dL5N00E= 1 
O,00NUE 00 
OL 1P80E 00 
DVASO7E 0 
0, 0090E v0 

E00 
00 
oo 
ov 
a 

  

  

   
   

0,2922E 00 

sot 
0,4097E 02 
0,5909E 02 
OLTSGVE 02 
O,73RVE 2 
0, O349E 02 

ageze v2 
dye2soe oe 
0.70288 2 
D.Sb1OE 02 
OPIATE 02 
750vE v2 

252E v2 
Q,SSAGE 2 
DA97LE 02 
O,A6S2E 02 

    

   

0,6407E 02 

Moe 
¥,0000€ 00 
CL3S00F=0t 
O.3592E 90 
OLOM0OE 09 
O.1254E Of 
OLBO?AE 00 
OL476ee 02 
O.S107E=01 
0. Q000€ 00 

2925E 00 
V.ON06E 00 
O.0000E 00 
0, dUN0E 00 
O.0005E 00 
0, 0000€ 00 

  

0,9251E 90 

coz 
0,5903E 02 
OLAGORE 02 
UL2009€ O2 
9.24908 02 
OLoS5393E 04 
0.1078 02 
0.37508 02 
O.ASOTE 02 
G.SSn2F 02 
W,2808E 02 
O.22U0€ 02 
O.2772€ 02 
O.4IKLE 02 
OLRDeAE 07 
0.1352E 02 

0.32476 o2 

  

mz 
9,9000F 90 
0,9990E 90 
O,1000E 91 
9,09008 90 
0, 1067e 0 
O.1900F 90 
O,0UN0F a0 
DaPVGSE~O4 
H,0000E 90 
0,0900F 90 
O40U0UE 90 
9,0000F ng 
0,000 90 
9, 09008 90 
Dy 1OR7 Fmd 

0,47 35E x04 

G03 

O,000VE 19 
D,2ORZE 42 
0, 9000E 10 

O1a18E 1 
0, 1v0uF 12 
O,0U0UE 10 
o.dunor 19 
HeVO7VF 92 
Deel Octet 

,0900F 0 
N.IUNUE 
Me2OSUE iy 

Oe2¥SSF A 
.0u00F 9 
0.19896 10 
0,54658 94



          

    

    

  

  

  

EX CLANS PFICATIOW = HAKPON SANPLE 

NEANS 
sot sue sus 

OVSTHHE 4 OL1E7SE 0% ULRCEZE UF 
DMBEL 18 HMIESE HS ULsaver Y 
O,18T>E 94 06 V2ssor v2 
avr21>t 0% a8 Oreame Or 
Dy S45UE 04 96 UL iUKvE Ue 
O11426E HF 95 Ul9uvar Ue 
0188 09 N3 uleerie ur 
a, roof 03 AS ULRITE Ut 
O17 oS AS ULSeasr OD 
0, 7422" Oe yl edH7E 2 U,AOVIE v 

O,2051E 06 O,1756E NG O,19%0E Ve 

MEANS 
L06 .u7 Ls 

DePO7IE O17 H,6TKSE AY U,2dUE VE 
O.3258E 07 NG ULSI 94E Ut 
9, e29¥t-01 00 Ul6uNSE Ue 
De 134¢E 01 a1 Ul4oder ue 
d.e357E ov 00 OLserer ve 
D.9AOUE 11 a1 ULSCLE Oe 
203 01 O41 OLSs0rF ve 
d,1e70t OU M1 U.ad¥GE Ue 
o,voovt ov 10 0, 6793E U1 
2,oovt ov n2 ULS9F Ue 

D,1604E 01 y, 16GSE 94 0, 3KOE 02 
veaus 

Age AUS Au 
D,16OKE O¢ O,22KBE 42 0.19408 04 
DATG2SE 1 1, eOG2e ne Ui2H1ek Y 
O,D2H0E G2 4, 5259e He O 1eeye 
O,ZOSUE nd nVOISE AZ v,Antee UF 
Dr61GLE O¢ D.S47HE n2 U,5UF9E OW 
D.2904E 04 7.50n7© ne OL 7H NYE Oo 
DiAS6CE He G.eeOSE a2 GiteOvE VE 
9,2640E Ne 0.19176 ne UAL SSE UO 
Dx24RSE 01 9,1242E 01 U.9edor 94 
DsMOOVE GU g,UYHDE ny U.2>>9F o 

0,2875E Ne 9, €409E n2 U,3005E U 
MEANS 

4105 woe wr 
D41B24E O€ 9,3N772 OZ 0,4090E v2 
DeeNFLE O¢ y DeOSE 2 UlsOURE UF 

04 O,1223E m2 Ularive 04 
€ O.2520% m2 v.5997F 94 
0 0.44268 n2 G.s107e 42 
Oe DD17LE ne UL SOeoF 04 
01 Q.1872E a2 vls¥IsE ve 
1 .f2350b ne Ul 7270 U1 

D e820E Oe eY71E 92 OLaCoTE U 
DeTeSUE O< DLDGI7E ne Ul2vIvE VE 

De2OBUE O¢ O,4103E A2 U,1>0dE 9B 

HEANS 
403 nur wue 

D63036E 01 0.7h07E=n4 0.16998 01 
D.SHOUE 29,1000 nf UtuNuE 04 
D,2282E 01 Q,1900E 04 Uitedor 0 
FSONSE OT A,TUEDE 94 ULTUTbE 0 
V21SSE 01 9,74G7E 6 0.1936 0 
165398 90 9.92518 U.thode ot 

D,S541E 07 9,1009F 94 U,1115F U4 
Ne TAAHE NT G.INCOE 94 OLsENDE UA 
Dr2392E NC y, UNI Of OL 1EUdE U4 
D+2529F 91 y,1U0NE O41 U.1VEdF UD 

+4STOE 07 0,Y449E nn UdeDte 

HEANS, 
606 wus ave 

0, 1BSCE MU, 4845 10 0, $fY4ERO 
DVe2st OY G.aVAzE nH UL ATDSEUT 
O,S110E OU G.T97IE of G 2eYeRna 
dT GERAT OUCH nO UL hevEmD 

OD A71VE OU g.eH22E aq Y,rEFIrm 
SAGO OY G1 4E2E AL YLAIDI—E IW 
QVIAKSE OU OLT0GHE a4 ULseruRaut 
DL2HAVE WU OLTeUTI nd U terse 4D 
Dd2TE OY G.1D6SE nt Ul 4seneen 
fesout ou g,0NURE nn olreduT OL 

Vy 21GIE NU 9, 1420F 94 ¥ 
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CENTROIDS OF 10 CLUSTER CLASSES — SAMPLE C 

50% 
U.2egur 
vlenase 
ULTBome 
usteree 
Usalase 
ULE SOF 
U.9503F 40 
U.TIESE oO 
O.e2asF oO 
U,D2KE 09 

m1 

a 

0 
04 

UA9KEE OF 

Loo 
U,4006F 
ul11208 
020256 
UATSOKE 
U. fore 
W995 4 
U.4228F 
v.eeate 
, 57008 
J, 0000F 

0, 4076E 

a0s 
0,1 0A6E 
U.tenne 
UL/938e 
DIB OF 

vu, 1es0F 
OLBGORE 
ev 7KE 

vlesate 
u.o2ase 
UL rhaee 

0,1326F 

nos 
0.37068 
GL1429E 
OL7143F 
U.e2SbF 
v,9720E 00 
u.7ea2e 99, 
U.B197E=04 
U,S275E 00 
OLA RE HOt 
V.1eS0F 0 

no 
59 
00 
no 

U,6694E 

hos 
¥.0000E 
U9 foer 
Ul96406 
UUs TF 
U9? 20 
DL Oy ase 
verre 
u.toane 
v.91 80F 
v.75n0F 

W871 4F 

505 
os214te 
17768 
9. 501 8F 
9.10576 
0.47298 
n.d002F 
0.17805 
0.2275e 
0.18708 
125008 

0.25008 

10 

  

ost A70e 
Ds 4s72e 
nneeoek 
0.87098 
0.28088 
0.18268 
0.1106F 

9, 682cF 

A06 
0443Q38 
ne S2K0F 
0. A32n6 
0+ D078E 

  

aet2sie 
9+2348E 

0.53476 

Noa 

ALES. 

13248 
0.3957 
0. n000E 
0. 7008 

a” 
90 

91 9, 26078 

VARTABLES 
4 

0.10148 
0. S9RGE 
Wlttooe 
OL APSKE 
0.14478 
0.19048 
0, 24008 

0, o00nE 
0. n00nE 

0, 1963E 

VARTABLES 
207 

0, 2681€ 
O.LIFE 
Olt 4AKE 
0.468478 
O.112Z1€ 
OL ASGKE 
0,894 
011672€ 

90 

oy 
06 
or 

oF 
n 
ov 
02 
ne 
ne 0.24368 

91 0, 4S5A7E 

VARTABLES 
yoy 

  

0. 6604E 

  

02 
02 
02 
02 
a0 
4 

02 

04 
04 
01 
a4 
00 
a) 
1 

O81 REM Ot 
00 
50 

4 

00 
60 
a 
on 
04 
oo 
ct) 
1 
00 
02 

a 

A+2943E 00 0.7407Em04 
061224 00 V,4052E-14 
A2507E-11 0, 2597E=04 
D+2000F NO 0. 42RKEWn4 
D.1S0R2E 00 0.4262E 00 
D.SEbRF 00 0.6154E Cn 
9+6557F=01 0.0000 00 
9+ 365KF 

D.TGORE 00 0.4735 

=01 

VARIABLES 
woe 

0+ 7407E- 
05 

91 0.5504E 
DeROLTESOA GL 5412E 
4. Sb0OF 4 0.4169E 
He162IFHO1 O. AINE 
0.1 hOOR= 
ne S0AF 
0+5270F 
9.00008 

91 0,51F1E 
90 0.50256 
NO 0,4805E 
00 0.509AE 

Ge BOOSFHO1 0.644 3E 
0.25008 10 U.S4UNE 

OD. f347F=91 0.52378 

VaRTARLES 

0.181 RE=04 
D+O0R7F 10 0.9000E 
O.0000F 10 0.nv0nE 

00 
on 

00 

02 
02 
02 
ne 
02 
62 
02 
02 
02 
02 

02 

102 
46uo6 

OL sdeae 
0.45246 
Ol 26tor 
0.24206 
OL Nebue 
OL? hear 
0110408 
040656 
0. 50v0F 

0, 69486 

ute 
0, 21666 
OL99ate 
0. 4600F 
015998 
Olreoge 
OLaeeze 
0.10626 
OLS8r1e 
016108 
0126508 

0, 10046 

wor 
0.22148 
0. S1S8F 
OL1SS6E 
0. 3¢e7F 
Ot 205F 
OL7192F 
0.2769F 
0189 S6F 
0.31398 
OL3S44E 

0. 4e2tF 

406 
0, 6444e 
DLASTIE 
OLABSIE 
0. s4egr 
Aeeke 

0153836 
0, 688SF 
OL7495F 
olsei7e 
OL1eS0F 

   

0.71026 

406 
9, 00008 
OLs0enr 
O.1be9F 
0158576 

4 
o4 
1 
a 
ot 
0) 

  

02 
oF 

o1 
91 
02 
01 
0% 
02 

oe 

oa 
0 
oe 
Dy 
0 
on 
00 
. 
90 
on 

04 

00 
o) 
00 
04 

O.6542F-01 
o.n0une 
0.22956 
0, 3O1RE 
0.1 506F 
0, 5000F 

0.21038 

oy 
00 
00 
00 
00 

9 

   

   

  

Los 10% Los 
OL SSO7E 00 O,S9K5E O4 O,1eTSE 02 
OLA257E 00 058851 00 G.2619F v2 
O.TORGE 01 OAUDKF 00 O.AF KF ov 
HVODVE OU OL2dAIE OF OVWEKE y 
OLFLHGE VO OL Oveat GO OTT IOE 2 
SASSTE UL OlovOnE OO C.ed99F ve 
OVS78TEROT 011095 00 O,9511E 14 
D.1UKOE 01 OL7HSS 00 O.90K7E ¥ 
UA0ODVE 00 0168931 02 OL4%I7E V1 
H.yOOVE YO OLMLONF OO O,vdv0F +9 

Dro1S7E 00 0.4021 01 O,106KF ve 

us 16 aot 
O.e222E 00 0.1481 00 U,87I0E & 
OL5SOBE UO NIIASZE 00 OLeP¥OE 02 
OL5199E207 OLSTIZE 00 O.164SE OF 
OLS7bEROT OLeOS7FHO1 O.SESTE 1 
NiSTSOERUT OL SSOKE OO OVVeIer Vt 
DLSO77E U0 OLSDKAE 00 C19 4KE Y 
OLO9S7ERUT O,10S9E 00 O.1654E 
D1545dE=01 OL 2S4SF 00 0.31468 Vt 
OL8696ERO1 OLAAVOERO1 OL4S4BE 0 
0,0000E 00 0.00908 0 6,0000F 0 

0.1165E 00 0. 2163F 00 0, 9952E 01 

woe wos wos 
O.1969E 01 0.18526 01 G,71iSE 9 
OLYNLOE U2 HLIPTTE 02 O.7YS2E 
O.952SE 02 014/AKE OF G,ePubF 12 
Q.NOGTE 02 OLAEPVE 01 O.1SUSE v2 
0.6366E 02 OL11S9F 02 O,1S7eF 12 
D.4690F VE HL SUGOE OF W.ee7tF 32 
OV4IGSE UE O.54464F 00 0.50565 34 
WLYGSEE U2 OL2424F 01 G.6S986 UT 
DeP25KE 02 O.7795F O1 O.ebuTE 02 
O.GRZ0E 02 O.4166F 01 0.00008 10 

O.5S0SE 02 0.727 2F 01 0.1554 12 

05 406 M07 
O,185€E U0 0,6KASE 00 0,3353E 90 
V.2041EAu7 Ol )UnDE 00 O14e.6E 0) 
O,4935E 00 69000 00 9.0000 30 
D.62ROFHOT O11AOKE 00 9 eB r7E= > 
0.6822 VO 0.505HE-01 0.0000 20 
VeGOIDE OV OLDUODE 09 O,20%0F 10) 
D1OS97F=01 UL OUDDE 00 C.3¢79F = 
OL5G52EA07 OL D0DE 09 O.9dI08 10 
OLGDOUE 00 OL 2644F 02 n,46548F = 14 
He 900VE UO O.9000F 00 0,09)06 10 

W,e71SE UO 0.12278 01 9.71652 11 

Ot 602 603 
U.7960E 02 0.92A0E OF O.1NT1E 92 
OLG13UE 02 GLAUITE 04 V.S001E 02 
D.eN9TE 02 OL7H0SE 02 G.00GE <0 
WAIVE 02 OLATHE OF 0.3959F 0 
O.56B9F 02 0.40546 02 O,2615F 31 
Gs SA1GE U2 0166457 02 9,155BE 2 
O.516¥E U2 O,14/5t 02 O.SdO1E 6 
WLGIS7F 02 OLSULSE 02 6.00004 10 
016686E U2 0,5514E 02 0,0000F 40 
VAO0VE US O.nvOHE OO 0.00G0F 10 

W609 U2 O.3892F 02 0.51520 14 

Size 

“7 
49 
” 
10 

107 
Vs 

ao 

23 

0 
Sade 

Size 

aa 
49 
77 
19 

107 
13 
ot 
35 
3 

a 
=99 

Size 

“7



CLUSTER CLASSTPTCATION = RANDOM SAMPLE 

GROUP NEANS 
Grove sot 

1 0, 3290E 08 
2 o,4ssue n9 
3 pearte om 
%  OlSraee os 
S$ 0, Sonvt n46 
6 O,1743t 09 
7 9, Bo1ek 09 
BB yeekek 0% 
9 9,>358t 95 
0 0,008rt 08 
19,8218 94 
20,1749 09 
3 OL1S9CE 06 
4 OL raare He 
5 0,¥72UE 03 

TOTAL 0,2051E 04 

REANS 
Loe 

0,897<E 01 
O,41B7E 01 
0,4879E OU 
Q,1030E 01 
O,181/E VU 
O.O1739E 07 
O,e7SUE 97 
Oe100E 67 

_G,€S77E Ov 
D,aQvE Ov 

8359E-01 
O.000ve ov 
3, 35GE-07 
O,UoovE OU 
D,B46¥E 00 

   
4,7404€ 91 

— Gaou? HEANS 
Gane AO? 

4 O,1S3VE Oe 
2 0.55656 97 

39,9597 0¢ 
s104se 9¢ 

0,4423€ O¢ 
D,SNGSE OC 

Q.22318 0¢ 
areore ne 
D.e7928 O¢ 
D.21S4e O¢ 

D,S304E 04 
0,3907e 07 

0. 927UE o¢ 
nue ov 

2 1GHUE OC 

  

    
TOTAL 0,2875€ 0¢ 

  

0.1905 
0 6d08E 
oltyss 
ol er2te 
glean 
0, 2U358E 
01¥o37e 
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CLASSIFICATION II - UNIVARIATE F TESTS 

WILKS LAMBDA (UsSTATISTIC) AND UNIVARIATE FeRATIO 

VARIABLE -WILKS LAMBDA fr 

weweeens wae teneeee nemnenenneeee 

$01 23943 219,6489 

$02 23694 244,1438 

$03 26045 93,5527 

so4 ~ 26145 89,7263 

$05 —-p 4015 213,1817 

Lot 27174 56,3301 

Lo2 27472 48,3704 

Los 29584 6,2099 

04 22673 391,9108 

05 28394 27,3611 

06 29598 5.9857 

Lo7 | 16369 81,6391 
08 ese 125,6675 

Logo 28645 22,4075 

L10 27828 39,6723 

Lil 29656 5,0874 

Li2 29258 11,4614 

Cis = 28093 33,6870 

Lid 28499 25,2467 

AOL 28760 20,2428 

Up ee ine) 61,0858 

AGS 27965 36,5399 

_AO4 29666 4.9448 

=A05 27617 44,7477 

A06 29570 6,4183 

A07 25606 112,0998 

wot 29699 107,9253 

wo2 24366 184,5590 

WOS 28966 16,4841 

Woda 29009 15,7286 

wos 17877 36,5475 

wO6 2 26419 79,7673 

WO7 24879 150,0955 

MO 25622 111,3375 

M02 28851 165615 

MO3 eral 106,2736 

MO4 28673 21,8826 

MOS 25044 140,5242 

M06 24721 iovigs eto. 

MO7 e709: 60,9018 

MOB 27136 57,3821 
HOL 22803 367.2467 

HO2 27974 45,7921 

HOS 5,1 O18 741,6766 

Hoa 2848 359,0935 

HO5 20538 75,7201 

HO6 27340 §1,8237 

GOL 26863 65,3586 

Go2 26294 84,1949 

GO3 ; 7781 40,7697 

G04 27826 39.7127 

G05 27334 51,9798 

G06 29327 10,3232 

WITH 15 AND 2145 DEGREES OF FREEDOM
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CLASSIFICATION II - UNIVARIATE F TESTS - SAMPLE D 

“WILKS LAMBDA (UsSTATISTIC) ANDO UNIVARIATE FeRATIA 

    
VARIABLE (WILKS LAMBDA F 

wemeenernesns  eewneneneanee 

«8060 Slo7 972 
oa 7946 55,5656 

“3, 97906 56,9416 
27801 60,5975 

120,8068 
28253 45,5114 
47685 64,7534 
29229 17,9660 
22573 620,6626 
28306 43,8369 
29668 743732 

: “== 46662 107.7089 
- Los : 26357 123,1869 
=LO9 28591 35,2614 
-L10 28354 42,3471 
Slt 29672 7.2932 
Li2 29375 14,3442 
L13 SS fh408 40,7040 
L14 e9h12 20,9641 
AOL 29371 14,4266 

-A02 - Sen ee eR GOO 73,3932 
= hO3 28250 45,5931 
_404 29781 4,8183 
2405 > 28959 24,9777 
A06 29570 9.6656 
407 25467 178,2923 
WoL 25912 148,6594 
-W02 25022 213,1286 
_WO3 29125 20,6162 
=WO4 : wu l2l. 49144 20,1140 
wOS 27198 83,7047 
WO6 a *5730 160,1983 
wO7 24399 273.7749 
Mot 27160 65,2614 
MO2 28620 34,4326 
MO3 26856 98,5747 
Mo4 29445 12,6382 
MO5 26912 96,0528 
M06 14897 224,0786 
MO7 27882 57,7811 
MOB »8760 30.4366 
HO1 21780 993,0384 
Ho2 2 28287 44,4325 
HO3 20960 2024,2971 
HO4 62177 772,6993 
HOS 26060 139,7775 
HO6 28453 39,3500 
GO1 27307 79.2537 
Go2 27053 89,8271 
GO3 68303 43,9312 
Go4 28628 34,2026 
Gos +7852 58,8020 
G06 29420 13,2450 

WITH 10 AND 2150 DEGREES OF FREEDWM



  

- 335 - 

   



= 336)(— 

  

 
 

6 
9 

osnoauaxoy 
ALE 

anong*o 
oo 

Ff 
008°0 

00 
3 

+0 
00 

        

a bo 20 

On 
rH 

 
 

 
 

anaveto 
30n0t 

ta 

19000 
40000 
qonun 

  

  

. 

acute 
1
0
4
 

saavneo 

qnnonea 
ae000'G 
anavoro 
Spavto 
assesto 

qenue’a 
30nat'a 

WOWTN EL 

 
 

  
 
 

ANVREID 
ORYITOH 

00 ‘0 v0 40 20 20 
00 20 00 oo 
00 “0 

 
 

to 

20 70 

es aesroto 
aodebro 
av 92970 
32906" 
4665970 
36769°0 
avbye*0 
37#Lb70 
20512" 
V7ELETO 
azeR"0 
aabceto 
deer RO 
0
7
h
 0 

aibegto 
a0 

LS "0 
ae ee2"0 
326690 
37S¢2°0 
49970 
1068270 
35200" 
3071670 
a¥ec2°0 
y2f0°0 
aKeC 

EO 
awsee 0 
asne2"0 
3790270 
32S28°0 
weet'o 
38$76°0 
aye s2"0 
as77 460 
ibtar*o 
3704470 
atyito 
assidto 
av bento. 
e
e
e
 

ite 
90 

vvreo 
ay7ercd 
yoarero 
innob'd 
dneneto 
U6K90 
922699 
ye 

695 
quten a 
an812°0 
Taass’o 
qSEs"O   

Ayu 
ews 

ose 
oe 

92, 
98 

00 
ayvoito 

$0 
3296L"0 

80 
399¢0°0 

0 
3guatto 

20 
a0ogc*0 

20 
30169" 

90 
a7S9Lto 

ze 
3020¢°0 

bOma2945°0 
00 

32>Ret0 
$0 

a0baLto 
Ob 

ae2E 
410 

40 
30926°0 

Won aeuss'0 
O-3S062°0 
00 

aReouto 
00 

aF20K"0 
C0 

32sz9%0 
bo-39107"0 
00 

4840/0 
40 

abeontd 
20 

a7009"0 
20 

anvez"o 
20 

ayystto 
10 

afsA8"0 
0 

avug0'0 
16 

aonsuto 
00 

agetsso 
46 

a2e92°0 
20 

40sct'0 
40 

39N99"0 
20 

ayeteto 
20 

asvotto 
10 

33299°0 
00 

29708°0 
bOnaos75 "0 
be 

art22%0 
Ob 

3¥steto 
00 

afoeyto 
00 

3N¢esto 
40 

avass'0 
OC 

a6s47°0 
ben gbeeg?o 
Lo 

az046*0 
00 

3ny92t0 
tC 

aoxeuto 
20 

abyteto 
2 

a9to%"0 
v6 

3
0
g
"
 

© 
astc2"0 

40 
3S¥n2"0 

90 
39502°0 

10 
aguys"O 

  

  

NVA 

te 

wn191a8 
Jouvas 

909 
soo 
709 
09 
2
0
9
 

boo 
904 
Son 
OW 
son 
20H 
tow 
20H 
Lon 
90n 
san 
ory 
£
0
0
 

20H 
404 
don 
20a 
s
o
n
 

0M 
£98 

204 

ton 
2o¥ 
ov 
Sov 
ay 
ov 
20y 
tow 
a
 

a
 

a
u
 

uy 
o
n
 

607 
201 
207 
907 
sor 
201 
£01 
207 
im 
sus 
m
s
 

£98 
208 
sos 

avayrawa 

SNOTLYANSUO 
Jy 

ton 
2
 

syvta   
  

st 
ses 

oxnofwayay 
A
I
L
 

an02"0 
30909'0 
3o004°0 
3900b°0 
30004" 
20001*0 
F0004°0 
30016°0 
30904°0 
300040 
300090 
300060 
32999°0 
20001°0 
aare2*0 
2000140 
209040 
F0001°0 
3noot'o 
a0v0t°0 
3000170 
a0001°0 
3000470 
a000L°0 
30004°0 
30004+0 
39029°0 
20s2e°0 
a000tr0 
anG0Lo 
200010 
3000L°0 
200060 
anno4eo 
F000L+0 
4000170 
3006670 
305080 
ascrsco 
asess'o 
assess o 
aovestu 
20008°0 
aeeeaso. 
aveeso 
qosze0 
asess* 
anoobro 
3006b"0 
aebs2°o 
antsy’ 
309bs°0 
an7as°0 

Mut Xy 

09 
30n00"6 

00 
ann0oto 

00 
3nn00to 

00 
4nn00*o 

00 
ann00'o 

00 
jan00*o. 

00 
aonvnte 

20 
4nnetto 

00 
Jond0tA 

00 
annont 

to 
qnoutso 

00 
40900" 

on 
4nn00%o 

90 
3nn00*o 

00 
30n00%0 

00 
inonra 

00 
ann00+0 

00 
0
0
0
%
 

06 
4on00%o 

90 
10000%0 

00 
40000" 

00 
F0000%0 

00 
jonv0'o 

00 
IOM0040 

00 
annonto 

99 
ann00to 

bonatisro 
06 

annon*o 
oe 

yon0nte 
00 

40000"0 
00 

Jon00*o 
00 

ynnouro 
06 

an00to 
00 

300000 
00 

4on00t0 
00 

3000040 
00 

a0nun*o 
00 

3anv0t0 
00 

300040 
0M 

aonvnto 
00 

annGoro 
00 

annua 
00 

annooro 
00 

4nn0N+O, 
00 

3nn00+0 
a0 

ynn0nto 
09 

jononsn 
20 

aoyora 
00 

4nnGor0 
bn=itaotro 
On 

aonon+o 
26 

40n0280 
20 

4nner"o 

 
   

WhWTN TU 

bon 
ish 

sah 
sab 

ANYHY3D 
QNYIIOH 

ant9738 
49N¥Hd 

00 
40626"0 

40 
aHore'o 

09 
awhas to 

20 
3926270 

20 
36019" 

20 
IH6s9"0 

00 
32059"0 

20 
9992b"0 

00 
39902°0 

00 
arecc*o 

00 
atrzor0 

00 
ag202"0 

40 
4726970 

00 
anvse"o 

00 
angog"0 

10 
40Rc2"6 

00 
3960970 

00 
3624670 

00 
awys2'0 

00 
atR4y 

0 
20 

3S £6270 
20 

avboy'o 
20 

3s2ne"O 
20 

390c2"0 
20 

aeesb'o 
20 309¢5 "0 
10 

av26s"0 
40 

3264270 
20 

a6Rs2"0 
20 

345626 
20 

32091'0 
20 

3564270 
20 

yher2*o 
20 

anon2*o 
00 

322g¢°0 
v0 

aboze*o 
#0 

42604"0 
ho 

asteero 
10 

a0249t0 
40 

as209'0 
40 

40f49°O 
10 

aofn2"0 
49 

49005 *0 
40 

a9en270 
0 

aortso 
40 

yefoE*0 
40 

avtogto 
20 

aeLtto 
10 

ybAn2"0 
40 

a7e0770 
20 

39022°0 
20 

3955670 
0 

assoe"o 

“Aaah 
YES 

ofits 

00 
atzoL*o 

00 
395%4"0 

00 
assoLo 

$0 
36267 

"9 
20 

a2nis 70 
20 

39500'0 
00 

atsoz"0 
20 

a9atc'd 
40*3659/'0 
00 

a2u%n20 
40 

a9e2tto 
00 

32574°9 
40 

37Stn"0 
00 

abusuto 
bOma2eas'0 
bO-3991)"0 
00 

3290710 
00 

afdaL"d 
b0=30820°0 
00 

a9vc%"0 
20 

atxsi'o 
20 

afoo4"o 
20 

30877°0 
20 

azs51'0 
0 

azzey*0 
20 

3864710 
$0 

abrtz'o 
00 

a905)"0 
410 

aR020°0 
20 

agecu'o 
40 

aRHas 
0 

20 
39991"0 

20 
30271°0 

20 
42571°0 

00 
absat‘o 

00 
a6sti'o 

$0 
asetg*o 

40 
abenico 

$0 
30001" 

LO 
av7sito 

40 
agar" 

00 
anes) 

"0 
00 

af006°0 
40 

aRHay 
60 

1043254670 
00 

a69tatd 
LO 

axuLc'0 
20 

4920970 
40 

345y7"0 
40 

32bine'o 
40 

a6ss4°0 
90 

39uL2°0 
90 

349270 

wv4au 

SNOTLYAN4S 30 

v9 
$09 
m9 
£09 
209 
bo 
904 
Son 
204 
so 
204 
Low 
a0a 
200 
90H 
SOW 
200 
£0" 
200 
tow 
200 
90m 
som 
28 
£9" 
208 
ton 
aay 
90y 
soy 
70¥ 
cov 
2a 
boy 
21 
eu 
20 
ber 
ou 
607 
907 
207 
907 
so 
707 
£07 
207 
11 
sos 
20s 
£08 
20s 
los 

alaviayA 

40 
tow 

T
—
s
i
v
t
-
   

2aeb 
sng 

gunoayayny 
Ait 

20005°0 
309090 
300040 
aovoLee 
300040 
3000L80 
30940 
39994*0 
200040 
209000 
30909¢0 
2099440 
300060 
a000L%O 
2090009 
3000440 
3000490 
apo04eo 
annntto 
anon4'o 
2090080 
300040 
Fon 

bo 
a0d0L60 
aoduLeo 
a0d0bto 
327090 
r
e
 

ag004e0 
3900440 
ansutto 
annoueo 
390040 
3900490 
aovo4eo 
39004°0 
3zdn0%0 
379680 
499040 
Ioj0LO 
annonto 
an904t0 
200040 
anouuto 
ana04eo 
3000486 
F99GL80 
annonce 
anasto 
Bors 

to 
39401°0 
abetero 
agbos*0 

unatxyn 

0 
4900040 

90 
30000" 

00 
On00+o 

00 
36000" 

00 
3000040 

a 
ynnonto 

On 
ann00%o 

20 
Jonsero 

0 
i9n0n40 

06 
100089 

tn 
annoLto 

00 
Inn0080 

00 
4nnonto 

00 
3on0040 

on 
innooto 

00 
a9ngoro 

9 
199080 

00 
anngnto 

Qn 
annuoro 

00 
4nn00*o 

00 
30n00%0 

0 
3anonto 

90 
§nnvoto 

00 
annonto 

00 
1000040 

09 
1n90nto 

£=3767L40 
Oo 

anconto 
09 

annon'o 
00 

aneanto 
a0 

anegoto 
00 

annon-0 
an 

4000" 
On 

400646 
on 

inngoto 
90 

70n0046 
09 

9000" 
00 

annonto 
00 

annvotn 
on 

qanonto 
09 

agnonto 
09 

3an00%o 
00 

jnnooro 
00 

3onu0%o 
00 

3o0G0%o 
‘an 

aononto 
an 

annonto 
an 

qnconto 
On 

20K00"0 
2eassz*0 
99 

ann0040 
bo 

300040 
bo 

3nn0z"o 

  

WOWINTY 

bry? 
btor 

ANYAB3D 
OnvTIOH 

  

an2y 

  

 
 

00 
3641570 

bOna2sa9"d 
LO 

avictto 
40 

a94cL'O 
00 

1271970 
00 

39127°9 
20 

36252°0 
40 

abisy*0 
20 

3426470 
20 

38295°O 
20 

92910 
20 

az 
st0°0 

00 
agbin'o 

00 
aust7°0 

70 
av774°0 

20 
abaic'd 

09 
3796270 

6037/6750 
vO 

axss'0 
06 

47249°9 
00 

357457G 
60 

abs2e'o 
00 

3772270 
OO 

4429479 
40 

a79te°0 
LO 

4ezes"0 
00 

4461270 
bOm22029°0 

£0 
a0bLu'O 

LO 
a479L°0 

00 
anéert0 

00 
ayea7"d 

99 
46fe7°0 

00 
49999°9 

00 
487:5°0 

00 
322/470 

00 
I¥S9570 

00 
4ers4°O 

09 
ansey'G 

00 
a77a9°0 

20 
avese'O 

20 
a225t'0 

20 
9bAes 

"0 
2C 

dodie'o 
20 

avSes*o 
20 

37262" 
20 

asde2"O 
20 af 

i91*O 
20 

anyzi*o 
40 

35260°0 
20 

97242°0 
20 

3549970 
20 

aysrito 
40 

32/570 
29 

34G51'G 
LO 

39540" 
20 

4s4eL"0 
40 

atian'o 
20 

1496770 
20 

37e9L70 
20 

39S54'0 
bO 

azst5'9 
20 

42642°0 
20 

30597°G 
20 

35942°0 
20 

35793570 
20 

ayeci'0 
BC 

92489°9 
vo 

9 
00 

¢ 
2 

0 
to 

o 
20 

0 
20 

9 
20 

aedos'O 
20 

av 
o9°d 

tO 
a9Sie'd 

BO 
avast 

to 
LO 

ay2io'd 
40 

asztL"o 
20 

36byb"O 
40 

azegn*O 
20 

ayucl*o 
40 

anzas*O 
10 

3069470 
00 

a24totd 
20 

4b2Ub°G 
49 

34s87°9 
20 

4eS¢2°G 
20 

ab ig7"d 
LO 

3706 7°G 
BG 

3426279 
$0 

979t2°G 
LO 

ab 
rmt'd 

20 
489040 

20 
3)ag1t0 

90 
324697°C 

90 
a¢s9L°0 

90 
a2242*0 

90 
35402" 

S
A
I
S
 

NYG 

$7242 
SNOLi4An2560 

 
 

gree 

wny919@ 
dou04d   

 
 

volivindos 
= 

Tivoli 
  

5



 
 

  

 
 

   

 
 
 

  

 
 
       

  

   

   
 

    
 
 
 

  

1 

o8 
° 

e
k
 

° 
° 

sez 
sz 

iz 
a 

ors 
6s 

Pg 
coe 

ee 
= 

c
e
 

yenowwaxny 
Ar 

vaean 
cw 

" 
enowwayn? 

ATYLE 
ANvAB2S 

CHYTION 
Wn19738 

39Nvud 
9MOGN3XNT 

AIVLE 
ANWWE3D 

GuVTTON 
AnroTaN 

aduved 
punnewaxnd 

ATVE1 
ANVWed0 

@NYTTON 
anto130 

330v44 

) 
A
N
N
O
 

UO 
ISSLL 

TG 
ZO-a096"0 

909 
40 

300010 
09 

FnNvO*O 
UO 

az9¢ 440 
LOmIRLG?*O 

909 
‘ 

Oe 
ee 

eee 
ie 

coacoet'o. 
eae 

VELNE 
atGrs 

M
e
r
c
e
 

cy 
ast v

e
h
i
 

aevsct0 
coy 

| 
[19 

T000yrE 
On 

seedace 
00 

azic7 8 
io 

agua 
{0 

995 

M
e
a
r
e
 

li 
r
o
u
 

Tabi 
wa 

Tice 
cl 
c
e
e
 

| 
Cn 

al 
B
e
 

eceerehacracreert 
eee 

© 
anno0'o 

a0 
sycz(o 

1h-astey, 0 
0383 

ale 
anearonye 

a
r
a
 

ecOis 
e 

ottrese7 sein 
mrens 

| 
4b) 

200mEsD) 
co 

3nndn~O 
WO 

sve 
'0 

OF 
ager 

ee 

na 
Tnnon'o 

20 
azeeb'O 

10 
a%a9s'O 

©
 

299 
POPS 

r
a
T
e
O
n
G
 

NE DOPene 
Ce 

ven 
til 

ccreralaiesin 
nice 

s000t?0)00 
a0mn0o 

20'aecce7o 
Le 

azsas "© 
S80 

DO 
300000 

20 
eee 

e
e
 

seteeto | 
Wun M

P
A
 

OE e
g
e
t
 @ 

6) 
e160'00o0 

G
o
e
r
 

70214) 
| 

toy 
je 

7000178 
On 

a
n
d
a
 9 

Zo 
aytiy o 

Ze 
R
e
 
N
e
 

cae 
Bn 

anonso 
20 

aytzei0 
20) 

3°6ee O
M
T
 

c
e
s
a
r
 
s
e
n
i
)
 

agOe 
= Onis 

y
c
 

Oman 
<a|0s 

eet. 
08 

A000 
20) 
2
6
8
 

2y 0 
ee 
a
f
f
 

gas 
2) 

yond7*o 
20 

awArtTO 
e0 

asnrctd 
— 

SoH 
BO 

snnietoizn 
gnnezto 

epigeleten 
20 

gcvdyco, 
con 

[+4 
2002b70 

Gn 
gnnge sa 

on 
sures & 

oC 
ay491"0 

a4 

aan 
eee 

eee 
eco 

tee 
rco 

Sete 
UCDENGUN Teo 

OMMMINONUOFOMMate 
Dio 

tvegre 
GtOmiyon 

|e) 
20086,0 

20 
anne 

Lt0 
2 

ate 
ee 

ee 
jeg’ 

oa 
yaaa 

ee 
eee 

ete 
serurco 

Mn 
c
u
y
M
m
I
R
E
I
t
y
 | 

OUEtanUet 
nese 

ceeeciciiac 
yz, oem 

ieryn 
[bt 

z000t(0, 
08 

anada.o. 
00 

avszzco 
bocacysc 8 

2a 
iT 

aenptee 
oo 

sigaree 
4D 

Seuget® 
© 

ate 
ei 

a 
Set 

we 
ly 

as@at 
eve 
a
 

GUO se0y 
0
,
0
 

sou 
}to 

2beCh ? 
Ue 
t
t
e
 

te e
t
s
 

yoeseo 
Para 

eie s
o
e
 

sen 
N 

4nnO 4:0 
00 

30d eee 
te 

ree Ee 
ee 

corm 
et 

ONDE 
Wort 
a
 

teenie 
cntaccce 

r
i
c
n
y
 

© | 10) 
39907, 0 

0 
3R0DL 8 

00 
20 6ee eto 

asvegco 
au 

On 
2nn0010 

WO 
122682 O 

OO 
ay eee, 

TMM 
lcch 

tones) 
p
r
o
d
 

here 
oben 

0
7
 

Uemmrgcn wa 
[to 

2000r,o 
C8 

APNG 
TG 

On 
t
e
e
 

te 
e
e
s
 

ant 
S
o
e
 

n
e
e
 
e
a
e
 

eee 
e
e
 

Mm 
a
n
y
 

NRT 
e
n
c
e
 
umrc 

eek 
CUMIN TaN 

[
e
e
e
 

ee 
tate 

oy 
aauetes 

we 
anes’ 

904 

*y 
90 

OO 
aE 

ee 
e
B
 

i
e
e
e
 

y
o
 

gay 
|i 

1008 
eee 

t
t
e
 

too 
teoce-o 

ACcgagyerO | 
97 

390-0°0 
00 

OM 
46000%O 

CC 
40900°0 

sow 
90 

3000070 
OM 

IoUOtO 
vO 

20ML0%O 
LO 

40IH0'0 
60u 

20 
32992" 

00 
annon+n 

00 
3¢9¢9°0 

22799°9 
29 

We 
ditogc0 

09 
sooo 

AN 
iyeneco 

SAKeme 
VOLS 

(ews 
SUEcMNDMNuOacaIG 

GRD 
s9uyy OU 

MNGon 
a 

|locstiorse 
cn 

a0Cnn so 
og 

3%ccc-6 oo 
acizec® 

934 
‘ 

9 
R
e
s
o
 

k
s
 

G
e
 

aie 
oy 
e
e
r
 

ES 
NER 
R
E
I
 

Ce 
O
i
 
e
a
r
s
 

er o
e
 

mr 
t 

a 
Ree 

ea 
aeee eg 

Ue 
SoNNn 

[ioeasont gt MimamnngEmaomineiventinesy 
s
s
p
 

imran. 
| eo/e0got:0 

08 
agngd +o 

Ub 
gieca (OOF 

aeeee 
Dead 

i 
on 

ae 
e
e
e
 

ey 
yetete 

cam) 
|r 

aODORe 
Ot 

eaten 
tele 

geccechite 
sc712d0) 

tou 
115 

100087) 
Oo 

one 
oe 

ae oanrg eb 
aeeeere 

oe 
: 

eo 
B
e
e
t
 oe 

ey 
aeeeee) 

Ma conMm 
EM 

NOU VeOnUMe 
GmuaU 

mee 
eat 

nse M
G
c
c
u
s
 dem 

inre| 
i! 

Stes.’ 
60 

30008 0 
UN 

aerny 
ee 

are eeea 
gas 

§ 
B
e
a
n
e
 a 

ee 
ayetety 

 vonmelfigel 
apuelsulepeiununiueeosauVicenis0) 

gcd<.70 
099m 

[£0 
2080870 

09 
junco.0 

<0 
shezz/0 

20 
azk0e.h 

£88 
§ 

JO 
itovere 

go 
aavasto 

0M 
| 

£0 
900010 

On 
sundaea 

20 
azdns-0 

20 
agaiz-y 

son 
[£0 

2000b;0 
bo 

annnrrd 
20 

480G6"0 
26 

ygnas?O 
= 

918 

< 
oe 

eae 
se 

ee 
cetera 

gan 
ee 

sieges 
e
e
k
 
e
e
e
 
e
e
 

ctisd 
ban 

[se 
2ON0L 8 

BO 
2088E 

Te 
ee 

eee 
eee 

aaecc'O 
| 

oun 
€ 

Be 
e
e
e
 

ee 
reek 

g
C
 

OMMMIlE 
MeaptaLs 

Uutmeaoniuenesouscyia 
nen 

sive.e0) 
| 

con 
[20 

2000! 
8 

cn 
anngn’ 

20 
ance 

™o 
gr 

atte 
t 

aoa 
£ 

oe 
aeettcd 

ep 
aboa'G) 

/ Sanmmn 
flee 

aquel eo 
Innnacupalnben 

sel 
zeuesdayunzin 

nn 
[fe 

genet 
oun 

abn0d a 
Zo 

afte 
e 

o 
ge 

a eee 
g
b
a
 

2 
B
o
e
 

ee 
a
e
s
 

Tani 
tea 

eanitce 
tree 

e
c
r
m
e
d
 

carere 
oleci 

apor7°0 
1m 

stangu|£0 
a000t;0100 

70000 
°0.20 

340u5 
(0 

4) 
2yree 

a 
? 

£e 
e
e
 

O
a
t
e
s
 

Sy 
cue 

ie 
ecm 

tae 
See 

CUM 
r
e
c
t
a
 

secre 
mm sny 

|e 
see teprineaneda 0 

18 
ac7y9 0 

th 
ace ee 

aay 
i 

M
e
m
e
 
t
M
 
c
e
 

o
d
 6 

nd 
rt 

ml 
aie 

ide terrier 
mE EM 

¢ 
s
e
e
 
e
e
 

ee 
teers g man yma 

E
a
u
 

ata 
ante 

e
e
e
 

M
e
e
 
tOmeicc yes 

[SC 
S
O
 

eter 
eon 

e
e
e
 

oe 
eteieo 

gay 
: 

b 
agmuerg 

20 a2ees 
0.20 

49706 Oe 
me uvien 

lin) 
1onuyeumnnmAMnINeoasce 

/ 
0euoaavscts 

muryoy an 
|<0 

2000/10 
00 

3000 
0.70 

Jacs2 0 
te 
a
t
e
 

oa 
z 

142210 
00 

30d7 tO 
Ve 

ey 
ananicO 

GAL 
InpEN Sh 

LO 
aKaIe. 

080 
370c7°C 

£0 
300980 

GO 
anngHra 

40 
ar/-b°O 

LC 
ane27t 

aN 

§ 
) 

ei ite 
bo 

av7e740 
— 

Zov 
| OV 

4009020 
OO 

JonvOM 
OO 

yureHeo 
OO 

3090070 
ED 

tun 
beso 

vannoae 
7O 

aetucea. 
ee 

4etze 8 
OS ty 

' 
+ 

yhot2tu 
40 

avzac’O 
Loy 

| £0 
3O0GLO 

YO 
INNO 

ZO 
aescLtO 

LO 
a9s24"0 

S
e
 

e
e
e
 

tasty 
> 

ne 
: 

; 
90820 

Ae 3924) 
SIN 

[Lo 
Sooutso 

on 
aunonsn 

OG 
geevteo 

LOnanece0 
£0 

3n004°0 
09 

annun+O 
70 

ayratto 
LC 

asziy*o 
bay 

u 
: 

e
e
e
 

eee 
aee es) 

Ziq 
| 

0 
anoateo 

on 
annonen 

00 
azert-o 

LOmasioe'o 
10 

and0L*U 
UO 

4hno0+0 
UD 

ae2zy"0 
CO 

svesst 
749 

2 
an 

eozb'O 
ZO 

3220170 
200 

20 
3244670 

00 
300004O 

20 
avecb*O 

20 
a029L"0 

LO 
3090b70 

GO 
ann04O 

Gh 
aUsostG 

CO 
absstto 

£11 

? 
py 

jorenty 
2d 

a62etto 
UC 

azven2O 
Li 

| 
20 

320260 
00 

ZonO00 
bo 

349H°O 
LO 

a6ztL*0 
20 

4404060 
GN 

WANED 
20 ay 

16450 
ie 

; 
yi 

dhsbhen 
o) 

qegezth 
b© 

donde’ 
of} 

| 
20 

agsser0 
Oo 

donono 
LO 

30¥s.670 
40 

autoL"o 
30 

32026"0 
00 

Annuore 
40 

abwr9"o 
ree) 

fe 
2a 

ayogetn 
20 

aactto 
20 

agvog'o 
—-gh_-—«4f 

20-BE4eE*O 
OO 

aNNOOO 
40 

369cL°0 
00 

azstL‘o 
P
e
 

SK 
OLED 

anne ne 
tn 

ae oey 
i 

ne 
2 

Sa 
randotn 

oo 
qedre'd 

LO 
gebeytd 

gud 
| 20 

deve" 
00 

annvara 
bo 

as0z25"6 
LO 

aZ7R90 
B
e
e
t
 

ee 
set ieg 

ge 
seuet® 

Be 
a 

dn 
annonto 

(9 
440090 

LO 
azeattO 

207 
| 20 

AsEsE*O 
OM 

4000040 
LO 

a06ry*0 
LO 

aLa0L'O 
Bimees seman 

ni 
annen 

ech) 
208 tbo 

les 
acuet | 

aut 
2 

Ja 
qaneatd 

VO 
y24ez%9 

OL 
aestatd 

gai 
| 20 

AZUEE*O 
OM 

FOnUN+ 
LO 

aWRay*O 
LO 

a770L"0 
S
e
e
r
 

oo 
nena 

O00 
39sec. 0 

6h 
3te29, 

an 
; 

ao 
e
e
e
 

oe 
o
g
 

PrnVMM 
Ne 

(eeee OME 
MIDE 

CU Rtae 
Spec 

icon 00 
610 

eh 
e
e
e
 

oe 
e
a
e
 

aeee 
eg 

20 
ata0F 

ant 
2 

SHROUD 
acre 

t
r
e
e
t
)
 
L
o
 

ay 
ecg 

es 
For 

ee 
e
e
 

eee 
| 

[EO 
R
I
 

ACS 
TT 
y
a
a
a
 

Hey 
ae 

mame 
é 

dr 
quendeta 

AO 
qvbeute 

bOnqeeestO 
£07 

| 0 
39900"O 

DA 
IMAOMeO 

00 
3GOrG7O 

00 
30I0n°0 

Fur 
20 

acces" Oi 00 
20n00'O 

40 
arene" 

Ob 
azdv7 9 

= 
94) 

2 
0) 

Bo 
e
e
 

eae 
oF U

S
 

TMMNIED 
se 

ccc 
Emm 
C
e
 

Mice trea) cepeeN 
cb ezre0) 

gin 
(|S 

2000t+0) 
00 

3080N10 
LO 

Sence°D 
Of 

azem 
t
o
 

z 
’ 

o 
40 

avesete 
be 

aseet'o 
tor 

| 20 
352%240 

90 
GOOON*H 

LO 
aGFy ETO 

00 
debzLTO 

wnt 
§0 

49094°0 
00 

30N0FTO 
20 

ae9yb*G 
LE 

aea7tty 
717 

we 
4 

0 
oe 

e
e
e
 

te 
toe 

te| 
ene mn 

Vu 
auuue Gu 

MeanngnMnNCGesraveeopEDernuyr 
Ouucgs 

|| ct 
saceer 

toon 
s0neu 

0.22 
juect'o 

ef 
aeeee 

ee 
go 

37k 
‘ 

see 
aero 

eto 
Jorgc°Ol 

ene 
MMM 

sezee OMAR 
tree 

itoeavE teams 
i
r
o
 0 0 

vis 
|ccbOPe22 

00 
sung 

ete 
a e
e
e
 

odovere 
a8 

GU 
ATEESD 

Govassonea 
ea 

avbegsy 
20 

agenutd 
gos 

P20 
36¢z640 

Of 
annvarn 

LO 
azvt9ro 

00 
ayudsc0 

sus 
|*) 

Solera 
C
e
 

e
o
 

Eos 
fb 

divsuto 
gn 

annvata 
40 

a2%/a70 
£0 

awvze10 
20s 

| 70 
3627E"O 

bo 
nn0z*0 

$0 
aLyyL’O 

$0 
aebLL7d 

20s 
be 

S
e
 

is 
B
e
e
p
s
 

sotece 
eo 
a
s
 

Ae 

co 
apa42"0 

20 
. 

ace 
096" 

$ 
| 70 

300%7"0 
bo 

annue'o 
£0 

G 
: 

ab 
site 

a0 
i 

B
e
a
t
 

e
e
 

en 
: 

270 
£0 

aghee 
Oo 

£0 
aiect/O 

bas 
| 

eo 
ayiEs*O 

bn 
annoR’o 

70 
azzce"O 

270 
azve2"0 

«18 

Py 
OmINt 

 SARat 
AYE, 

¥ 
a 

tau’ 
: 

ny 
HINT 

atavig 
oo nvae 

| 
atavrava 

| 
WMWIXVN 

— 
WOWIWI 

SAgatnYAS 
Nv 

aTUVEBVA 
| 

nvicyy 
—wrwENtN 

Auth 
vs 

WAG 
aT aytaYA 

ze 
= 

shotavAuasao_40 
"ON 

955 
= 

SNOTLYAMASYO 
40 

‘on 
¥ 

e
t
 

= 
$829 

= 
ShOLLYAW3Sg0 

49 
94 

= 
3
 

7 3
0
3
 

P
o
a
 

  
  
 
 

 
 

NOTLYVdGd 
* 

VOLAVITAT Sy 
 



Peso cD 

 
 

 
  
 

   

 
 
 
 

 
 
 

 
 

   

 
    

 
 

  
      

  
 
 

   

922 
ons 

me 
tse 

959 
667 

6 
gst 

bob 
tes 

sat 
92 

sb 
abo 

29 
sst 

ost 
$2 

SenO8UaxNT 
ATYLE 

AN 
WEIN 

<GRYIION 
WAT9T9B 

19NVed 
9¥nONHaXNT 

AVAL 
ANVWNID 

GNVITOH 
HOTDTAe 

4oNvas 
DuNOAUAXNT 

ATWLT 
ANVMHIG 

QtyIIOM 
sint9Tae 

azueas 

0 
§nouNto 

00 
aw2<270 

LOnabags'O 
999: 

| 
4G 

3000240 
09 

30N0040 
OO 

aRbNZ™O 
LOma9S65°0 

709 
40 

320002"0 
90 

300004 
UO 

avsez*O 
LO~3E96"0 

95 
90 

Innun*o 
bo 

ayeyL"O 
LO 

azsgL'O 
gay] 

LO 
4000940 

O9 
annONtO 

40 
|sSeb7O 

LO 
agvoL*O 

—
 

S09 
10 

30009°0 
On FnNU04O 

LO 
antLLeG 

CO 
a2bectY 

$98 
09 

I
N
D
O
 

OO 
aRe4>70 

CO 
345z2'0 

—-799_—« 
| 

AO 
_-3U0OLO 

OF 
3OMV040 

00 
aUbey*O 

OO 
a9e9s"0 

909 
40 

3000470 
90 

3nn00% 
OO 

qwisE70 
00 

42n9L'O 
O6 

FOn0e*O 
20 

3hOLE'C 
40 

aR2ML'Y 
S09 

| FO 
3ND040 

OH 
JHNOO4O 

40 
Z0beZ*G 

OO 
aS2totd 

$09 
£0 

3000470 
99 

ann00*o 
20 

arepZz"G 
46 

I9KK9"O 
3 

D9 
36000"0 

29 
FbG09°0 

20 
absestd 

209 
| £9 

3NMOL*O 
OO 

3NOO4O 
20 

agssr*G 
20 

aS4cy*O 
205 

¢0 
40MOL-O 

OM 
3nnONtO 

2 
3726279 

Zl 
azyaL*O 

i 
99 

3npo"0 
20 

awsry'O 
ZO 

392H5°0 
499 

FO 
_3NNEFO 

OM 
FONDA 

20 
acssy70 

20 
a77EC*O 

«HOD 
= 

| £0 
3ND0L*Y 

OH 
ANNONA 

20 
a59,/£"0 

ZC 
4nG00°0 

3 
26 

3NF0049 
VL 

anVLy‘O 
OO 

3072770 
90K 

| LO 
_3NDOLO 

OO 
AnnONtO 

00 
aRys7°0 

OO 
aLecz*O 

90H 
40 

3000479 
00 

3OnONe0 
UO 

397/976 
UO 

3Lass °C 
3 

20 aHPHL 
TO 

20 
ays2eto 

20 
a20ze°0 

Go 
|} 20 

aN0LBO 
20 

AOnRLTO 
20 

av/7L"O 
20 

awic’O 
— 

<OH 
o
p
e
 a
 
eastata 

azt 
 asert 

0/20 
achae 20 

F0UL7O 
On 
I
H
U
 

OM 
avemz'O 

LU=37099°O 
aH 

us 
‘ 

: 
: 

10 
4N0HL"G 

00 
3unOOtO 

00 
a7ScEtO 

OO 
aea2t 

arostso 
Bn 

aesudee 
OO TeSeee8 

$0 
Stekese mm cOn 

MEO) s0beL ce Gbmanaue; 
MES gezie 

G1NH seth ¢ 
Meo 

[tol ssapica 
aa sunuers 

co 
acetate 

00 
sosceso 

40009 
steUL'O 

UO 
avegsto 

40 
a2v2EtO 

© 
204 

Lo 
anynyeO 

Ln 
annul'o 

00 
aGacero 

LO 
aHost'O 

|
 

20m 
40 

30009°0 
Ln 

3oo0L?O 
vO 

30775°G 
40 

4n42L70 
30008 

HEOHO 
HO 

AVELETO 
OM 

evoK*O 
LDH 

JL 
_BUDDLEO 

GM 
40000%O 

OO 
aR¥_1"O 

OO 
4H7Z6°0 

LOH 
10 

200040 
40 

30000'0 
UO 

4¥77E°6 
CC 

4bda0tO 
42005 

WONON* 
LD 

F6Sq2"0 
LO 

BRbBL'O 
gon 

| 20 
FazeE4O 

OH 
anMOOFO 

LD 
ayArs*G 

LO 
abecz*O 

OW 
«| $0 

Bssu4°0 
GO 

4nNOOO 
LO 

34076"G 
20 

aSbactO 
acnoh 

INUNTD 
VO 

FH2CbTO 
bOWIBaZLtO 

—
 

ZOW-« 
| 

LO 
300040 

OM 
O
L
N
 

LO-~Fober"O 
Zlm3y7dZ"0 

LOW 
40 

3000470 
06 

4000090 
Gd 

acsze*o 
OO 

avzgL"d 
21694 

300040 
OO 

9264270 
bOmaerLL'O 

94H 
FLO 

aubv9tO 
OH 

gOnOHTO 
OO 

|S2r270 
2Om4zus4°O 

90H 
|KO 

BNDOLTY 
OM 

JONOOO 
29 

aHhE 
LTO 

LG 
4y2e50 

aot 
H
N
N
 

BO 
BSE 

yTY 
OY 

aBe—stO 
—
 

SON 
| 

4D 
404TH 

OH 
InNDO4O 

OO 
36SH%°0 

00 
40eas*o 

sow 
10 

BGN0b0 
G0 

3000040 
LO-ses/S °C 

F
b
m
3
e
 

4 
4"9 

abot 
3CU040 

BO 
atEsyto 

CO 
abxye"® 

90H 
| 

40 
3nH0440 

UO 
4OM0NO 

00 
37979°0 

00 
3RIG0°O 

—90W 
40 

3999170 
00 

4Ond080 
00 

IZSEyrG 
LO 

abeRstO 
30306 

IHOCHH 
UO 

FOGLE" 
bYmgdMAR°O 

«£0 
LO 

JyDOLEO 
OM 

IOH0O4O 
UO 

a¥OZL'O 
LO-abUUS'O 

COW 
LO 

3n0Nb70 
90 

IHNOO4O 
LO-azZeH"G 

ZOH3¥59/°0 
3090480 

OF 
3000040 

GO 
¥sfez7G 

LO-TbURRTO 
= 

2 
FO 

3MO0E0 
OO 

sOMAOFO 
LO 

azeHe7O 
LOm32Z04°0 

20" 
10 

490040 
uo 

aonooro 
00 

OC 
a¥sg7t 

2200670 
OF 

4H 
00TO 

OO 
a8Ke°G 

OC 
anage’O 

bow 
10 

3n00t"0 
O0 

TnnVO'O 
00 

az4eQ7"D 
00 

a
R
Y
y
"
O
 

tow 
10 

39006°0 
99 

40n00%0 
CO 

GO 
afenL 

to 
SPORE 

OF 
FOFODTG 

20 
ayev270 

20 
abuytty 

20M 
| 

gO 
300040 

OO 
AondOta 

20 
aybyetO 

ZO 
asesL;O 

—ZOM 
0 

90001°0:n0 
30000" 

Zo 
ell 

ateet 
8 

F
O
T
O
 

OO 
AMPUnTH 

20 
A6SoE°O 

20 
absty'd 

aon 
£0 

40006°0 
00 

3
R
O
D
T
O
 

20 
A
R
A
K
E
O
 

ZU 
JULAy'O 

gon 
£0 

2
0
0
0
4
0
 

04 
30000%0 

20 
20 

ayvs9'0 
a 

on 
*o 

20 
aseeg'O 

20 
ag227°0 

son 
£0 

300040 
OM 

40000%O 
20 

abscs*O 
20 

aFoz2'0 
son 

£0 
3000L"0 

OH 
annoato 

20 
20 

asyaLio 
3 

312620 
20 

abyseto 
—
 

gum 
| €0 

AN004°0 
90 

AnnOntO 
20 

395220 
20 

A6UyL'O 
DM 

JF 
-BDDOL*O 

OH 
AGnONto 

20 
pur ane 

450 
4 

3¥8/4°0 
£0 

a
d
9
9
R
 oO 

o
m
 

£0 
F
D
0
L
'
O
 

OH 
IHH00'O 

20 
a
v
K
s
e
 Oo 

LO 
a2xoz‘O 

on 
£0 

3000L"0 
On 

J0n00"0 
20 

be 
ayvugs*o 

3 
3896270 

20 
abyag'O 

zon 
$0 

3
9
0
9
L
O
 

Of 
4On00"O 

20 
362LZ2°O 

20 
abats’O 

2a" 
£0 

3N00L'O 
Of 

20n0O"H 
29 

20 
qeuse’o 

3 
awee2"0 

bC 
ageoL'o 

ton 
20 

46292"0 
ba-1gtss"O 

40 
3662270 

$0 
a¥ot2/0 

bon 
£0 

2u42b°0 
binaysay"o 

20 
pecanceane 

9 
Fepet'd 

Yeors 
7d 

bO 
4
2
9
g
 

ay 
20 

300FETO 
bm 

aRers 
to 

OO 
39H%G°0 

LO 
4eeyLlo 

2ov 
40 

3sH0L50 
00 

dHnoto 
49 

C6 
469070 

20 
aurce’o 

326"9°0 
40 

4¥soL'O 
voy 

20 
47vlg'0 

On 
1HHUNTH 

LO 
agHed’o 

CU 
4S2n9"O 

a
 

£0 
30NUL7O 

O0 
AGHOn'n 

Zo 
be 

ay bboto 
22 

4 
34ée8 "0 

$0 
Ae760"0 

suv 
20 

35f¥°0 
0 

4ON0H*O 
LO 

aHoLG'O 
LO 

a¥bE2 
tO 

soy 
$9 

3N00L70 
90 

annoora 
26 

$e 
a7e92 70 

603 
Who2'G 

60 
199490 

gy 
| 

20 
ASALETO 

OM 
THHOHTO 

LO 
aNEe7"0 

CL 
a¥2s9°O 

—
 

2OV. 
PFO 

BHHOL'Y 
0 

annon-o 
20 

Fer 
srsy2 (0 

se 
3 

f%0 
eh 

aabeetu 
20 

a
h
e
a
d
 

sow 
20 

3ss6E'0 
On 

1ON0OTO 
20 

ayene 
Oo 

ZO 
dbsaL7O 

ov 
$0 

FNUGLO 
06 

aHNOntO 
eo 

bl 
ayaby*o 

ro 
3 

010 
29 

asecz2to 
20 

avreetd 
—
 

ay 
| 

$0 
FONDETO 

2H 
Avovoto 

20 
asi 

b'O 
20 

inuastO 
—
 

2oy 
[$9 

ADLOL"O 
40 

annonG 
20 

4 
425ty to 

: 
Aor 

080 
ad 

aawe 
Eta 

LO 
dere—'0 

Loy 
1 20 

asnzEtO 
OM 

YnnOHo 
LO 

FzHHs"O 
4 

aNosL'O 
— 

Lov 
0 

3n004°0 
00 
N
0
0
 

20 
WC 

anbg9%o 
c 

F6NUNTD 
YO 

aySeste 
CO 

BAEEL'O 
oh 

£0 
3000470 

On 
O
H
V
O
T
M
 

OO 
F469 

‘
O
 

OC 
aeeLE™O 

mh 
40 

3006470 
00 

Ywn00"O 
Uo 

20 
b
h
n
a
e
o
r
 Lt’ 0 

3 
£0080 

GO 
F2662"0 

bC=37I07°0 
su 

10 
2000640 

G0 
4On00%O 

09 
360G2"0 

LOmss470°0 
£41 

4G 
3NNCL*O 

0 
IONOH*O 

OO 
aLveg’O 

OF 
4796779 

re 
9 

Aff 
O00 

20 
Fsbo 

bt 
LO 

427GR"0 
au 

20 
F7H9K40 

OO 
ANH0040 

CO 
FMC 

LO 
LO 

422490 
2u7 

20 
41766°0 

On 
3NM00'H 

20 
ALEC 

b™G 
2C 

asvEL’o 
20 

35n9—t0 
Ow 

GOPVHEM 
bo 

aeS72Z°0 
LO 

aeont'O 
buy 

20 
44xoR'0 

00 
W
U
O
T
O
 

LO 
¥2974°O 

LO 
1627L°O 

bey 
20 

44456°0 
On 

30N00°O 
20 

acer 
bh" 

LO 
dbans’O 

70 
3-f3870 

OM 
WOUNTO 

LM 
angy2t0 

CO 
J6¥NEtO 

— 
-OLT 

20 
3/60240 

OH 
4ONUO'O 

LO 
abbo?70 

OG 
asuts'O 

ot 
| FO 

ANDOL'O 
bo 

aLoueto 
20 

aeF%2"6 
2U 

34524" 
2 
Tee240 

D6 
ACOSO 

4 
AQMELTO 

OE 
abrg2=0 

601 
| 

20 
AwsnZeO 

a 
T
H
O
M
 

LO 
aeSyL*O 

OO 
4092770 

gud 
20 

4714970 
09 

WnGHto 
20 

Asse 
Le 

LE 
449470 

2 
a°ShLeO 

2 
to 

a0 
areitta 

26 
dzwoetO 

—
 

g07 
Py 

AnoebeO 
20 

ILogura 
20 

a¥seLro 
ZO 

aetbatO 
= 

97 
20 

ACSSE'N 
90 

AHNOHTH 
LO 

assuste 
LC 

soeaLte 
2} 

2) 
F)ds200 

9 
NO 

40 aw7e 
tO 

UU 
asaaetO 

gat 
20 

40040 
VN 

THAOHFO 
LO 

9ZKL70 
OO 

dovestO 
—
 

209 
20 

3sssg°M 
On 

InOHeD 
LO 

4isegT! 
LC 

Isage'O 
477 

fu 
SPS. 

270 
BO 

AHHUOTO 
40 

arES ETO 
CO 

aZdL7"0 
907 

20 
47€92"0 

00 
W
O
O
O
 

40 
aBLLt"O 

GO 
4nvOL'O 

— 
907 

20 
asssg*y 

On 
anndato 

40 
asze2tG 

CO 
anrasty 

407 
20 

GEAETD 
OH 

IHHENTM 
LO 

3590950 
LO 

aRsZttO 
607 

20 
3¢91E40 

00 
3000040 

LO 
4bycs7O 

LO 
ayvattO 

—
 

G09 
20 

FZ6FE50 
00 

BONGO 
10 

dernctY 
BO 

42e0L°0 
5.7 

AS7FZY 
OH 

SHPLOTD 
LO 

FSSCLTO 
bOmIdEAN"O 

707 
20 

3N2Z440 
00 
A
H
O
 

09 
Abb 440 

bOnakbastO 
—
 

907 
20 

ASy$E"U 
ON 

3000040 
LO 

4b>KE"G 
GO 

IZey0"d 
= 

92) 
70 

3€574°0 
09 

$0 
00 

acesy*O 
bUeagesz*0 

£01 
10 

3¥94Z°O 
00 

Jna00' 
VO 

aweeE'O 
bOmayZtZ"O 

9
1
2
0
 

AyeEETY 
OM 

INNOOTO 
LO 

TeseETG 
LOwasrRD"O 

7 
20 

asesg°o 
WO 

anozg° 
4G 

agberto 
201 

20 
agsse*O 

On 
IHHON'O 

LO 
BH2L%°O 

LO 
H
O
E
?
"
 

207 
20 

ALSLE*O 
90 

ANMON*O 
LO 

aseez*G 
CO 

dsuge’o 
2 

ay 
assvsre 

WO 
424 

gt 
40 

BVS92tU 
oT 

20 
3stsrO 

OO 
FONOHTD 

LO 
30974".0 

LO 
a0GREtO 

=
 

LOT 
20 

ASSES70 
99 

THNOHAA 
40 

9e7/4"6 
LO 

rv sett 
£39) 

tO 
azéetta 

be 
agel7to 

sas 
10 

3nnog*O 
AO 

InUHrH 
LO 

azEeLeO 
LO 

av4aLtO 
sos 

| AO 
FangsEtU 

OO 
YoNGOrH 

LO 
ass74rE 

LO 
qLIGLtY 

coy 
40 

a27tbto 
LO 

aReaL to 
708 

20 
4NYLETO 

ON 
T
H
E
S
E
 EO 

OO 
F
S
C
H
O
 

LC 
FeEGE'O 

708 
70 

A47PL9O 
OH 

AWEeL 
TD 

LO 
ates7rG 

BO 
aiaae® 

25 
20 

araer"o 
ee 

anys2tu 
gos 

$0 
3sGOL7O 

LO 
4On0L4O 

29 
atdys'O 

ZU 
497/170 

SUS 
40 

APMEETO 
OM 

ALNUOTO 
20 

aerLz"C 
HL 

aree2te, 
Fy 

$ 
70 

aObez"O 
90 

12207°0 
20s 

60 
ASMLETO 

$O 
AnnO9'O 

90 
F024 

t°O 
YO 

aGs7E'O 
208 

GO 
3n9t2"O 

bn 
annds*O 

96 
arts 

bre 
$6 

arrAG 
lO 

ats 
oe 

7) 
390562°0 

40 
aSa9?"O 

Los 
s0 

3P2EL"O 
20 

IOHFL'O 
90 

A9bCLO 
90 

aveyL"O 
tos 

GO 
Fozye'U 

LO 
qnNO%"O 

90 
aztzg"o 

$l 
abeco"o 

sas 

nO 
TX 

wOWENIN 
SAGO" 

EVES. 
nan 

A
V
I
 
AVA 

WOH 
EXE 

WhUINTH 
‘
A
g
u
 

Th Yds 
wae 

avaviayn 
WWD 

ev 
WhHINTE 

“
A
A
G
 

TH v
s
 

Nyaa 
BlaspewA 

deg 
= 

SKUTAYANISYO_ 
Jy 

ton 
99yl 

= 
SNULLYANISUO 

$0 
‘on 

WOCL 
© 

SNUTLYAHIS3O 
45 

“4 
@ 

Sova 
Z 

35v19 
C
E
T
T
E
 

  
  
 
 

  
wOTLV Ineo 

4



os 
“ae 

ve 
vee 

86 
us 

576 
oe 

is 
2ne 

—gnth 
gS 

ee 
eek 

oe 
elie 

eet 
che 

O
U
N
O
G
W
I
X
N
D
 

A
V
A
L
 

A
n
w
w
S
3
e
 

c
y
v
d
I
9
H
 

1
9
7
4
9
 

done 
t
s
 

  

 
 

     

   

Sep 
o
d
e
 

A
T
Y
L
E
 

ANE 
R
E
d
o
 

V
I
T
O
H
 

a
n
r
9
7
9
d
 

2
u
v
a
d
 

O
N
N
O
A
W
A
X
A
T
 

ATWVAL 
A
N
V
W
9
3
9
D
 

G
N
Y
T
T
O
H
 

N
T
9
T
9
G
 

A
D
V
E
 

Lo 
dpcazte 

28 
aenentoa 

eM 
a0zLETC 

LOmabogs'O 
999 

| 
40 

AGOUETO 
OO 

anuvOrO 
UO 

azyZZ"O 
Koaabesy"d 

—
 

909 
BoE 

o
e
e
e
 one t 

aatats0 
00) 

369657008 
30791°9 ~~ 

"909 
to 

anooy'u 
Joronto 

40 
g
e
e
k
 

$C 
a¥v6t'O 

$09 
| 

LO 
3000970 

00 
4nF00%O 

LO 
ayScbo 

LO 
absaL*O 

— 
Soo 

PUEs 
o
t
e
 

cman 
coine 

bicaees 
$70 

0 
abst tc? 

$99 
HOMPETE 

9 
INMCHTH 

GO 
326A72O 

OO 
ASZ2g°0 

709 
LO 

3000470 
00 

Fn00040 
OO 

anaLEro 
CO 

362LL"0 
© 

709 
40 

an00L*0 
an 

3nN00*O 
00 

auss7= 
CO 

as7G7"0 
79 

? 
3*e 

40 
3
2
8
e
7
'
0
 

00 
a
n
7
e
s
'
O
 

goo 
£0 

3
0
0
O
L
"
O
 

OO 
F
H
O
V
H
*
O
 

20 
3
2
E
s
b
*
O
 

LO 
a
r
e
A
z
t
O
 

£0 
2
0
0
0
1
°
0
 

00 
3
O
M
O
0
+
0
 

20 
A
b
b
i
e
 o 

LO 
a
k
2
a
L
°
O
 

£29 

w
o
 

20 
3
8
f
4
8
"
G
 

20 
3
S
4
9
5
°
0
 

209 
£0 

2
0
0
0
4
0
 

00 
a
0
n
0
0
'
O
 

20 
a
2
@
k
e
e
"
G
 

20 
a
v
s
7
n
"
O
 

€0 
3
0
0
0
L
°
0
 

OF 
a
N
n
O
N
t
O
 

© 
20 

3
9
5
2
7
°
0
 

2
9
 

+70 
29 

3cfatto 
20 

3¥7¢9°0 
bon 

«| $0 
-300DLTO 

YO 
300040 

20 
JoepstO 

20 
abzocO 

BO 
3000b-0 

00: 
400060 

0/26 
3429770 

899 
‘ 

a
e
 

v9 
3
9
S
t
9
*
o
 

CO 
a
0
e
2
2
°
0
 

2
0
H
 

LU 
2
0
0
0
L
"
O
 

OM 
F
O
N
G
H
*
O
 

VO 
a
v
A
G
s
*
H
 

CO 
a
9
t
L
E
L
*
O
 

40 
3
0
0
0
4
°
0
 

On 
g
n
n
o
n
t
o
 

0 
GO 

a
9
9
8
¢
6
°
O
 

D
I
K
 

> 
+ 

29 
InsZb'O 

20 
agreg 

sO 
SoH 

20 
90095°0 

20 
INHOI*H 

ZO 
aZbabtG 

20 
aAUnG*O 

20 
2001420 

20 
gonstea 

20 
asazten 

20 
aftrc%0 

son 

bo 
3 

0 
OU 

F
e
¥
e
2
 te 

b
O
m
I
Z
2
H
0
°
0
 

20H 
40 

4
0
0
0
6
4
0
 

00 
4
N
U
H
'
O
 

00 
3
6
6
2
2
0
 

L
O
n
d
e
z
s
c
°
O
 

$0 
3
0
0
0
L
°
0
 

99 
a
0
n
0
N
*
O
 

00 
a
r
t
r
z
’
o
 

CO 
2
0
b
H
L
°
0
 

790 

b
o
2
 

. 
OO 

Jebv 
270 

OO 
a
N
T
L
A
'
O
 

con 
40 

2
0
0
0
4
0
 

00 
4
u
n
0
0
4
0
 

00 
a
¥
2
9
2
"
O
 

00 
a
r
c
2
n
*
e
 

49 
3
0
0
0
L
9
O
 

90 
3
0
0
0
0
4
0
 

OO 
z
e
G
7
t
*
O
 

OL 
A
b
h
i
g
e
t
O
 

£04 

ie 
a
r
e
s
)
 

oO 
34206°C 

40 
a2u9L'O 

20H 
LC 

3000970 
LO 

1000L*O 
00 

ansestG 
KO 

3092L°0 
$0 

4000770 
Lo 

annuLtG 
vO 

aners*o 
60 

3922470 
24 

ai F
e
o
 

cntageeann 
Low 

10 
3000190 

00 
Inouaro 

00 
aZecL*C 

GO 
abyz4"0 

40 
3000470 

Of 
30nd0'O 

00 
3%Feb7L 

CO 
abean'o 

2 
y7zes'0 

40 
q0eee'O 

©
 

ada 
20 

3g7lZ°0 
00 

4
0
N
D
 

40 
an9¢etO 

LO 
a97z2"0 

20 
31606*0 

00 
gnn00%O 

10 
antcs-o 

$0 
atbar-d 

geCcore 
Ou 

aduante 
== 

dod 
40 

3000U'O 
09 

3HM004O 
bO~atFoG"O 

20-37 
I64°0 

$0 
3000b°0 

00 
annduG 

bo~a6zce'G 
200a7b72°0 

‘ 
W
I
T
 

TO 
M
a
 
I
b
o
r
e
*
o
 

D004 
20 

3
5
9
2
4
5
0
 

09 
4
N
N
U
O
'
O
 

OO 
a
b
y
s
Z
*
O
 

2
C
w
a
b
y
s
a
*
d
 

20 
3
0
0
0
2
0
 

90 
a
c
n
o
n
r
o
 

40 
a
0
b
e
e
-
c
 

CO 
a
s
s
e
s
*
O
 

‘ 
WleegG 

ol 
|abrestd 

gud 
10 

300640 
OM 

3000040 
00 

4e667°0 
OL 

IwLLS*O 
40 

3000b°0 
an 

annon*o 
LO 

asov2"s 
bOnab7E2°6 

‘ 
qrtzetu 

00 
aboys'd 

204 
LO 

3000L80 
OM 

Fon00*0 
OO 

azbeytO 
Ob 

agecstO 
40 

30094°0 
90 

4
6
0
0
4
0
 

UO 
a
s
2
4
7
"
 

CO 
a¥dnc*o 

t 
W
2
0
2
°
O
 

M
e
a
s
v
2
y
O
 

on 
40 

2
0
0
0
4
4
0
 

OM 
4
n
n
d
H
4
H
 

OO 
a
b
y
z
7
*
O
 

LO 
a
b
b
a
s
*
d
 

40 
3
N
0
0
L
9
0
 

90 
W
O
H
D
U
T
O
 

VO 
3
b
7
L
2
7
0
 

b
O
n
d
y
s
s
r
'
*
O
 

t 
Bv772°0 

WUeioesg'O 
20a 

«| 40 
A
D
V
E
 

OO 
FOn0OFO 

OO 
azzq2°O 

bemaeeLs*0 
$0 

4900470 
00 
4
n
d
 

OO 
aeecerG 

CU 
a4ect*C 

34267°0 
C0 

yro9e 
tO 

bow 
LG 

4990420 
00 

40n0040 
00 

a76G7*0 
CO 

39¥H40°O 
bO 

3009b°0 
on 

anndnen 
00 

artcr"o 
CO 

aegn7°e 
32,20 

20 
dbsetto 

gon 
| £2 

3090L5O 
OM 

IONd0'O 
20 

azesero 
20 

aosLL?o 
£853000b-0)/00 

a
n
o
n
 a 

eo 
anbie’o 

20 
3259170 

ee 
e
e
e
 

eng 
Som 

PEO 
F0n0K0 

00 
annunrD 

20 
azFoErO 

20 
azsq5°0 

€0 
3009470 

90 
anndnen 

20 
32024°0 

20 
af497°0 

aevce’O 
CC 

ages2*0 
gon 

€0 
3
0
0
0
4
0
 

00 
3ON004O 

20 
ayOsEtO 

ZO 
asrEz*O 

£9 
3000b°0 

09 
30N004O 

20 
34ScE7U 

26 
ay¥727°O 

£0 
40094"0 

00 
3on0ntO 

20 
a9so2"0 

20 
avceLto 

€0 
49044°0 

00 
3n000%0 

20 
auscEtc 

40 
a9sz6°0 

£0 
39004°0 

On 
3nnun'o 

20 
305¢2°C 

20 
ards2’O 

£0 
42912°0 

bomancet*o 
ao 

a
e
b
e
L
 Go 

bo 
gates! 

yen27d 
20 

deseo 
gam 

| £0 
FO0DL*D 

OO 
annontH 

20 
Iyse2*O 

20 
asxcL*O 

gysck'O 
LO 

dvucotd 
9% 

| 
$0 

30O4+O 
OM 

JnnOneG 
20 

yeORETO 
20 

ayIOL*O 
Peret'O 

20 
a
e
9
c
K
 0 

204 
$0 

3O0OL'D 
OO 

ann0HtG 
20 

32702" 
20 

J¥vLG"O 

  
  
 
 

  

 
 

 
 

 
 

    
 
 

    

 
 
 

 
 

 
 

2 
a¥So2"0 

LC 
3879270 

bon 
20 

32222°0 
b0-99/6%°0 

bO 
42%6b"O 

10 
a¥7AL'O 

4 

2 
avSer'O 

HC 
a
t
e
s
 

20v 
LU 

FERL670 
bOmacKOL*O 

00 
30RG9°O 

LO 
arv7L'O 

£0 
37205°0 

LO=39L27°0 
29 

30e,7'C 
20 

aSa7L 
lO 

aeirate 
2C 

a6yoLtO 
ony 

20 
aawbstO 

00 
annonso 

40 
aszcstG 

LO 
a9uct*O 

EO 
390040 

OM 
BONGO 

20 
aLSex"C 

ZC 
37467;0 

4sbputG 
20 

3099670 
gov 

20 
322ee70 

00 
dondnto 

bY 
Foe(etO 

20 
3buoLt 

$0 
300040 

OM 
annon*o 

20 
a42eC"C 

2L 
3572910 

pasigtG 
BO 

axst2td 
gay 

| $8 
FO00L0 

OM 
INNYOO 

26 
aweot*O 

LO 
aeszL"O 

20 
3729670 

00 
30n0N'H 

40 
astce’c 

OG 
abezsO 

? 
3
6
7
0
 

20 
a2a9b"O 

gov 
£0 

FLOGLTO 
OO 

M
O
N
A
 

20 
agMG2"O 

20 
aveLE*O 

20 
deaec"0 

00 
20000"O 

40 
azecs’c 

40 
azus7'0 

2 
VZ0L°O 

EU 
gu7LE' 

adv 
| FO 

ALDOEO 
OO 

3
0
N
D
 

20 
ager2to 

20 
asvor*O 

20 
30UEe"0 

40 
4
n
d
!
 

40 
a0bcerC 

bd a2eus 
{6 

> 
yaregrd 

40 
30902°0 

boy 
[£9 

3000L°0 
00 

annonts 
bo 

aLbigto 
49 

avez27*0 
20 

3621570 
00 

snnOn’o 
40 

azgez'c 
C4 32I47 

10 
t 

aw2yrt0 
GO 

aseestd 
7) 

1U 
3000470 

O6 
3600040 

00 
aw0,7*0 

CH 
azissto 

* 
40 

3N0CL'O 
90 

3HNOO"O 
OO 

Ae9%E "6 
CC 

Z425L°0 

dessbeO 
b
O
m
g
d
o
b
e
 oO 

ui 
10 

BO0ULTO 
OO 

400040 
UO 

aHOZeTO 
LbmavaGG°O 

LU 
40CO470 

OO 
4MAOU%O 

GO 
aeez27. 

LOmariL99'O 
W
e
e
 

10 
49bz0%0 

201 
7H 

AS0SH°0 
ON 

4HHONTH 
20 

aZHLETO 
LC 

aveos*0 
20 

3022670 
00 

nn00'O 
20 

asheb 
iL 

2C 
3427170 

qisee'O 
OO 

Ie2antd 
oy 

20 
3799950 

00 
aHOVOTM 

LO 
aweahtG 

CO 
¥8296°0 

20 
3695570 

00 
3nnOOr0 

20 
aztybir 

$C 
a
g
r
u
5
 o 

} iu 
3ceyyto 

40 
49¥0LtO 

ata 
J 20 

3zeze70 
OO 

JnndorO 
LO 

abeoLtO 
GU 

a0sLe*0 
20 

3p099°0 
On 

annon{o 
20 

a062L'c 
KC asva7 

(0 
) 40 

342e970 
CO 

avbas40 
gd 

20 
awzGzTO 

OM 
JONODrO 

LO 
agvut*o 

CO 
agyss°O 

20 
42099°0 

09 
30000'9 

20 
agtst 7a 

$0 
ayzic’d 

so 
a 

a
r
d
e
n
 to 

20 
yovee"O 

R07 
20 

46S99°0 
20 

aosKetO 
60 

92216" 
20 

aasny'l 
£0 

30001°0 
00 

300040 
20 

a76cE"G 
20 

a0Zu5"0 

2° 
fh 

aOn0N*D 
bO 

3GeC20 
OC 

abym~*Q 
491-120 

BZGELEO 
OM 

ANNONID 
OO 

30F,4"0 
CO 

abycy sO 
£0 

30004°0 
00 

39n00'0 
20 

3606270 
10 

a9 oH4° 
2 

G 
I
M
H
O
 

LO 
aFergto 

CO 
379KG%°0 

907 
20 

asagor0 
00 

FONVOO 
LO 

FZH2"O 
CO 

azZ0H*0 
£0 

3600170 
GO 

30000'O 
460 

a6UeH'C 
LC 

abemt'O 

, 
° 

(9 
a2007%G 

$0 
asdeLtO 

© 
07 

20 
B¥olyt0 

0 
IONUOH 

20 
a2ECb7O 

LO 
GVsHAto 

29 
49089°0 

00 
30N00'O 

LO 
44994470 

40 
a
b
b
y
 ’O 

, 
so 

geeatto 
CO 

desabto 
mr 

20 
00 
d
N
 

LO 
3KerbTO 

LOmaSuRA*O 
20 

39099°0 
Ge 

3ON009D 
LO 

aS7eE"\ 
atyL2o 

co 
dewetto 

elasdeee0 
£01 

F270 
0 

40n00%O 
40 

q0AHETO 
CU 

ad8R7o 
20 

30215°0 
06 

INNOH+O 
LO 

3ese2"¢ 
agi7"0 

1ONMNO 
4D 

AesegtO 
BL 

aeage tO — 
Zara 

fa 
00 

AHOLOTH 
LO 

AvPERTO 
LO 

d¥vanto 
e
e
 
e
e
n
 

eR 
AS86080 

aeaia 0 
> 

junusty 
40 

avaeste 
bo 

absgot® 
bat 

[2h 
49569°U 

00 
Ianunen 

20 
a29Lb*G 

20 
4vats 

tO 
20 

42569°0 
00 

3GN068D 
20 

aysyErL 
24 

257718 

. 
Tonsvtn 

tu 
agenetd 

LC 
agyertO 

gag 
| 

48 
aCOSErE 

09 
annuneD 

LM 
asoyt*O 

LN 
aeess*O 

Sus 
26 

3095190 
09 

BoMON'D 
49 

aesetre 
bo 

aycoL"C 
ee2ien 

vu 
anranta 

[0 
F9¥yL'O 

— 
90S 

170 
Apert tO 

OM 
Ane2tto 

LO 
aeHoLte 

40 
avetaty 

= 
7s 

20 
324bE°0 

00 
WHE2LO 

40 
aguetcy 

Bu 
azesEe 

: 
do 

TWaeeey 
ef 

gereeto 
eC 

abee7"Y 
 f8 

| FO 
doevEO 

OO 
aHMDLSO 

20 
azonz*0 

20 
azvs7°0 

| 
£98 

60 
3960b°0 

bo-40Nd7°0 
$0 

auvra's 
2u 

485690 
5 

ta 
qoncsea od 

asmubeo 
$0 

abweard 
208 

[60 
aoo2z"O 

2a 
annet'o 

90 
3¢2qb°0 

90 
a¥co7'0 

zag 
| 

99 
399240 

bo 
a0nDLTO 

90 
ackasru 

£0 
3022070 

¢0 
bo 

3nro~'H 
VO 

ayeeb"O 
HO 

¥F204°0 
LOS 

GD 
AELRSTY 

20 
dnnyL*O 

90 
azzc27G 

40 
abus270 

LOS 
90 

4672b°0 
bo 

annu7"0 
70 

assin’c 
£0 

aesna’d 

wawtNty 
hae 

teYas 
WHA 

aT 
aYTaYA 

| 
WAWEXWN 

OWNKENTH 
© 

"AaaTNWdS 
NMA 

aTuV 
AVA 

UNWIXVYE 
— 

WMwINTH 
Aad 

nda 
Vet 

tA 

ye 
= 

ShOTAVANIS UD 
¥Se7 

= 
ShULLYAMaSdO 

40 
‘on 

érh 
= 

SHorseny3Sso 
49 

"2 
tr 

Db 
5719 

S
e
 

  
  

  
 
 

HOLAVWidod 
= 

Wativotatscyi) 
273.7



- 340 - 

30) to te s¢ 

 
 

2 
? 

ownowu3axXO7 
ATLL 

aogoeto 
379090 
aynoseo 
309040 
dpgusto 
3 nan 

Eto 
2488 

 
 

  
 
 

  

          

oe an 29 

on oe oe 20 90 00 to 
a on or 

  
 
 

  

= 2LU88 

 
 

aondura 
3000040 
anacnto 
190nto 
anouoto. 
3on00*0 
30n00¢0 
2o0Z2+0 
annvero 
aHng04o 
4600840 
qOeN* 
0000 
annco 
Nn} 

Vve 

  

  

 
 

annunto 

qnue's 

70000" 

THaedeo 

annoaro 
3nnoo*o 
yraast 
annuato 
B
H
O
 

InPoO 
WeEZL "0 
4000040 
q
b
 

'o 
WHAy 

Lo 

WPEIN TY 
  

 
 

 
 

Anvwan 
GNy110H 

vo 

  

20 

  

% 2ase2"0 
qWEoLto 
3280970 
acme ito 
anv 

70 
32019°0 
as2ioro 
aver 

ttc 
asoLs 
35462 °0 
aor 

arn 
qess2tu 
ange 

bso 
oF 

2"C 
a2sit'o 
Wwororo 
aber" 
aed 

tO 
320e7 0 
305/5°0 
462020 
a2uee 

to 
ansce 

"a 
360760 
9220 2°0 
3Oug2"0 
a80e2'0 
ay77 

20 
20000 %U 
I
k
e
 

7 "O 
yeh 

270 
ists 

bo 
asec 

bio 
aig 

270 
2bec6"r 
20000 
39740 
yose2"o 
aebetto 
ae2e2°o 
aheesco 
3491270 
an O

E
S
 tO 

qwsi2zto 
4964650 
aybs2°0 
whebto 
ay9eb 
3706 

b'U 
vere 

as2eb'o 
340%6 

"0 
aevos"O 

  

 
 

  
oo 

oe o
t
 

Sk 
s 

uny9730 
39Nvud 

 
 

WOnazers*0 
= 

909 
40 

a02atd 
= 

§09 
OC 

a2s96°0 
909 

40 
49az240 

say 
20 

atx99"0 
©
 

209 
20 

aborc'O 
= 

baa. 
OC 

arzi7"0 
= 

90H 
20 

ag2ictO 
© 

SoH 
WOna6771°0 

7H 
oC 

asz2q'0 
0H 

We 
azugetO 

20H 
00 

4027470 
L0H 

20 
7229tt0 

= 
adn 

Loman7e9 
"0 

Zon 
0 

asod0'0 
=
 

gum 
00 

300000 
Sow 

OC 
4274590 

20H 
\Onasow2"O 

SW 
G0 

azecot0 
20d 

00 
aoeee'e 

bow 
20 

axeut'o 
Zon 

20 
aRoiy'O 

anh 
20 

afsaz"0 
sum 

20 
a
g
a
t
e
 

20" 
ze 

ie2uL'o 
gua 

20 
35569°0 

200 
20 

asuctt0 
bum 

bOrasz2s 
70 

2ov 
oo 

409000 
gay 

00 
agedc*O 

soy 
10 

auyse'0 
gov 

40 
anus? 

to 
be 

abot2to 
10 

aeaomto 
CO 

475640 
oC 

30yan0 
40 

a2£46°0 
60 

abbovto 
CO 

azen2*O 
00 

i6¥c¢'0 
307 

Wo 
a6o7btO 

907 
ee 

azess*O 
207 

WO 
a
b
b
a
 

= 
907 

20 
3ssoi"0 

$07 
20 

39sz910 
707 

CO 
a7azst0 

07 
20 

ay9e7*0 
201 

LO 
g2n09%0 

407 
to 

4gb278o 
sus 

M0 
azzee'o 

208 
CO 

jozvs"G 
gas 

£0 
azsistO 

© 
208 

$0 
azens"O 

bo 

vay 
auVTaWA 

ShoTAvAwaSyO 
4a 

"ow 
Ft 

savta   

iss 

ounoawaxa? 
Awad 

20002" 
30009°0 
3000470 
4000470 
30004+0 
3n0ub+0 
300040 
4009870 
4n00L°0 
a000b+0 
a0009°0 
anoutru 
aybes'o 
39001°0 
3924640 
aonuLty 
30001°0 
a00uLry 
20001" 
aovnLeo 
a0094t0 
4000400 
a000L+0 
3000470 
a0004°0 
30001°0 
32bzzt0 
200u9*0 
asaes"o. 
ay12s*0 
2000U80 
3000470 
anoosto 
Bo00tt0 
20900°0 
an00L"0 
angen" 
ausvato 
31e99"0 
atargrd 
ageee'o 
a
g
o
"
 

3nby2"0 
39999°0 
4620140 
asses 

*0 
3675970 
3965970 
30092°0 
30bLy "0 
4962570 
30005"0 
31z05"0 

WOWTXVH 

 
 

00 
a0nu0%o 

00 
30900"0 

09 
40000'O 

00 
jonvoto 

09 
30n00%0 

00 
a0n00%0 

a0 
J0nU0"0 

20 
400g2"0 

99 
1090040 

90 
yonv0+0 

bo 
aonoLto 

00 
annv0to 

oo 
4onv0to 

99 
aon00+o 

09 
annua 

00 
annvoto 

09 
Jonunte 

oo 
annuo*9 

00 
4000080 

00 
anouoro 

vo 
ooouro 

90 
ynou0r0, 

90 
3OHv0+0 

00 
4on00'o 

go 
40n00*o 

an 
anovoto 

90 
30ng2t0 

00 
anon" 

00 
4onan'o 

00 
30n00%0 

00 
4onoa%o 

on 
400000 

Ov 
annonto 

00 
dona0*o 

on 
aonon'o 

00 
30900% 

9p 
3000" 

00 
30n0080 

vo 
aonv0'o 

a0 
qn000%0 

99 
qOV0080 

09 
4nnuo*o 

00 
a0n00%0 

00 
300040 

00 
anouoto 

00 
annvoro 

99 
30n00'D, 

an 
F004, 

on 
aonooro 

00 
ancetro 

00 
anon" 

20 
aon22*0 

20 
40ng2"0 

WOATNTL 

ofr 
ob 

oF 
” 

ANVWeaD 
GHVTION 

int97ae 
sotved 

00 
av2is‘o 

40 
as6t4"o 

00 
3676270 

20 
asens'o 

20 
3295270 

20 
387L7°0 

U0 
ayer 

'0 
20 

a79Lb'o 
00 

arspe'o 
00 

abenrso 
00 

32699°0 
oo 

asees'o 
to 

abizto 
oo 

3870970 
0 

abeesto 
00 

a9bolto 
GO 

abeerto 
00 

3zbe2"6 
00 

aZ9z7"0 
00 

aetny 0 
20 

36905 °C 
20 

400Ly"0 
20 

a6y1c0 
20 

4297270 
20 

aswci"o 
20 

abbes*o 
40 

as2ey 
to 

00 
30265" 

40 
anwee'o 

20 
aRvL4"o 

20 
3999470 

20 
arene" 

20 
3420270 

20 
447s" 

09 
ayes" o 

00 
30209°0 

20 
as 95470 

20 
aw904o 

20 
4290270 

20 
3201 2°0 

LO 
Fso0u"0 

bo 
abeeeto 

$0 
aKAy 270 

20 
azsqt'o 

00 
3261570 

40 
ange2"O 

bo 
3be7670 

20 
32524°0 

0 
aoks 

Lo 
40 

aysrato 
20 

3202"0 
70 

agbi2'o 
90 

anev2"0 

“Ayer 
vis 

o
e
 

bOmagraato 
00 abyts 

‘0 
bO-aue0n'0 
20 

avenr'o 
$0 

30se970 
20 

aso22'0 
00 

azes2*0 
20 

a7bns'0 
bOma 

srg 
Oo 

00 
asens*0 

40 
a2uuLto 

00 
adez9"0 

40 
azdoyt0 

00 
axs07°0 

00 
azeszt0 

bOmasuye "0 
00 

advnot0 
bOnabg7ety 
00 

3705270 
00 

asuu2'0 
20 

ausyL"o 
20 

a2zon"0 
20 

a6s9u'0 
20 

avsoito 
40 

av2ts*0 
20 

anov9"0 
10 

30065" 
00 

a9uss*0 
00 

a6u76°0 
40 

a0s2g'U 
$0 

axo2st0 
20 

abyctto 
20 

a0ist'o 
20 

gbectto 
6 

asiosto 
00 

30bist0 
40 

ager0'd 
0 

adisto 
20 

4f0<7°0 
20 

absi2"o 
10 

abiss70 
00 

422o7"0 
00 

32170"0 
20 

azs7u'o 
GO 

abasito 
00 

asyv¢t0 
WG 

38by9°9 
20 

abnos'o 
40 

abanttd 
40 

aze72°0 
$0 

aSsnn'O 
yo 

abzoe'o 
90 

36221°0 

nea 

999 
soo 
209 
£09 
209 
09 
904 
son 
704 
£04 
294 
tow 
aod 
L04 
90W 
Sow 
20 
20H 
204 
bow 
Zon 
908 
son 
on 
fon 
zon 
bom 
20y 
oy 
soy 
a4 
soy 
20" 
ow 
7a 
eu 

208 
bos 

aluy cava 

SNOTLV\u4Syo 
44 

ton 
 
 

$b 
S519   

sth 

Sunomin 

3000¢"0 
30009°0 
aoourte 
annouts 
ao0ub'o 
3n094"0 
a00brd 
300z8°0 
aun 

4t0 
20004"0 
a90097°0 
2000170 
asztst0 
aoo00'o 
arzos'o 
a000b'0 
3900400 
500010 
3000470 
3n001'0 
annoLto 
30004"0 
aouo4ro 
3000490 
3000670 
3ou0br0 
3760270 
300ng"O 
aucugto 
30249°0 
3/999°0 
a2949°0 
47949°9 
ayoog"0 
3009470 
37001°0 
37409°0 
32529°0 
4297670 
r
o
v
e
 6 

37999°0 
aty02"0 
asais"o 
39206°0 
aysazio 
34622°0 
34%09°0 
357970 
aang 

bro 
ays ier 
acsus'o 
3799270 
as20e"0 

   
 

what 
xyy 

7 

aXNT 
ATWLE 

Go 
3000040 

40 
3on00"o 

go 
3000040 

on 
30000°0 

09 
30n00'0 

an 
30n00%0 

99 
3000040 

Zn 
aonzten 

00 
3000040 

00 
30n00%0 

$9 
30n0L*O 

on 
30000*0 

00 
3nn00+o 

90 
30n00%0 

of 
30n00'0 

on 
annonto 

90 
ane0nto 

a0 
3ononte 

90 
3000040 

on 
30n0n*o 

oo 
30n00"o 

90 
3000040 

96 
3nnonsa 

99 
30n00*0 

00 
30n00'0 

00 
aono0%0 

Qn 
azs2tto 

bo-ances ‘0 
09 

annu0'o 
09 

anon*o 
on 

3en00'o 
99 

30000%0 
99 

a0non'o 
Qo 

annon*o 
00 

30000' 
00 

4on00%o 
08 

3fn00'O 
a6 

30n00%o 
06 

30nG0 
Oo 

36A00%o 
99 

30000" 
00 

a0n0n*o 
00 

30000'0 
00 

30000% 
90 

ann0n*o 
on 

Jonon'o 
a9 

annooto 
be 

qonvnts 
0 

annuera 
99 

wc2Lo 
00 

3¢nbyto 
20 

3nns2*o 
20 

300S7"0 

 
 

  

wMRINTE 

m2 

ANYWnd® 
QNYTIOM 

 
 

00 
378+5°0 

40 
326"1°0 

00 
30e59°0 

20 
asf74"0 

20 
380670 

20 
309°5°0 

00 
aue 

Eto 
20 

aseritt 
0 

3990270 
60 

324. 
8°0 

G0 
ases9"0 

00 32k. 
470 

40 
aHer9'0 

00 
300/40 

00 
4yeeu'e 

00 
400.646 

00 
axa5°0 

00 
2275970 

00 
40Srz"0 

00 
38217°0 

20 
assi2z"0 

20 
4372/5 °0 

20 
32928'0 

20 
39072°0 

20 
30) 

b°0 
20 

346.2°0 
bo 

3556 2"0 
LO 

aH 
10 

20 
aztyito 

20 
3955 1°0 

40 
34942"0 

20 
367 

4"0 
20 

36464°0 
20 

49804 '0 
GO 

ae67°o 
00 

3¢202°0 
20 

302: 
4°C 

10 
39617°C 

40 
sbo-K 

‘6 
60 

404.270 
20 

arb47o 
10 

deb 
b'o 

10 
3279576 

WO 
arern'o 

40 
3927076 

$0 
avant’ 

bo 
39879°G 

20 
as71b'0 

19 
42s 

1°0 
tO 

90906 
20 

yne's'0 
90 

auvrb'O 
90 

39622°0 

“nae 

  

ae 
8 eet 

and 

oo 
ateento 

46 
32942°0 

CO 
a2z92"0 

40 
32s27°0 

20 
aeuss'o 

20 
afzdo"u 

Ge 
4278" 

20 
395499 

Onarzagty 
UC 

3574p°0 
40 

de 
ert 

C6 
3259670 

 
 

° 
10 

4239619 
OG 

3))00°0 
bbeas 

gL" 
oC 

a0 
e049 
oC 

4 
bhai7ses'9 
OC 

3szac‘O 
2 

4920L°0 
20 

acias*o 
20 

itenzty 
20 

359940 
16 

45 794%0 
20 

35514°0 
bo 

a2eg2%0 
O45 

707°0 
60 

45290°0 
20 

avast) 
60 

a92e4'0 
20 

3¥set7o 
20 

3456710 
10 

a2zas%o 
00 

a42ay29 

  

 
 

  

GO 
42089 

2 
21269! 

ob 
422te 

$0 
as7bto 

40 
38746°9 

90 
2
5
0
7
5
0
 

09 
3424779 

20 
3630%0 

eb 
asses? 

th 
qaaeeto 

44 
ge3n2"o 

20 
19742°9 

yO 
ayeaeto 

90 
32291°0 

ava 

25 

inn91a@ 
42iv44 

nmmanene 

a1 
arisen 

ShotitAuasao 
43 

*9 
t
e
 

 
 

Wolivineue 
> 

“Otgvotdissyla 
Gafiutas



=o = 
es 

s4nowuayy 

ty 
30906°0 

90 
$0 

300990 
of 

$0 
309040 

on 
$9 

30094%0 
On 

 
 

$0 
370960 

9 
fu 

229100 
oO 

tu 
3999480 

9 
2v 

399b6"0 
20 

bo 
3709800 

$Y 
3090-0 

bo 
3g9nee0 

by 
3930bt0 

£0 
32592"0 

40 
2000480 

€9 
3090470 

by 
30091" 

to 
390nE%O 

mento 
bee 
tro 

90 
onto 

on 

  

£0 
390040 

G0 
$6 

3900440 
On 

$6 
39004'0 

00 
su 

30001"D 
On 

eG 
79u0t*0 

90 
2422°0 

£0~ 
3Fa9280 

00 
tu 

angeeto 
on 

u 
3gfse9 

00 
S904 

on 
ye4rd 

oo 
obe0 

noo4so 
00 

ONC 
L40 

06 
# ann0LO 

On 
» 
3s026°0 

On 
J 

42960°U 
OF 

  
 
 

x 2 2 20 
442y2'0 

90 
25 

419260 
00 

29 
320¢¢"0 

o0 
24 

399990 
9 

24 
3002270 

20- 
2y 

452090 
on 

97 
JtEtyeo 

Le 
90 

Febse°O 
bo 

 
 

rOwttvs 
4 

465 

7 
Aivar 

iono0%o 
3000040 
400004 
ynnon*o 
jnnoaro 
100040 
ann00'o 
ingtto 
100040 
1000090 
nnonen 
4000040 
40n00'o 
200004 
39000" 
aono0'o 
30900! 
fonon*n 
3100090 
10900°O 
#on00°0 
40000*0 
30nu0'o 
10900'0 
yon0040 
400004G 
Portia 
Hiaonto 
40000* 
70000%0 
1000040 
3000040 
40n00°0 
1n00%0 
46000"0 
aongota 
30n00"o 
3600090 
3000040 
30n0N*0 
a0neato 
30000'0 
3000080 
30000*0 
3000080 
36000'0 
qenoota 
36000'0 
4000040 
is7esta 
0
0
0
%
 

20n0L+0. 
36n02'0 

OWINTe 

dNensa9 
GNVTIOH 

09 vo 09 29 20 29 4 
20 19 10 0 
oo 
2 00 i) 
09 9 9 

20 20 20 20 a 20 a9 

  

0 49 
29 29 20 “0 9 
i) <0 29 2 70 9 2 9 0 

t ) ‘9 i) i) +0. 
69 6a 16262'0 

3042470 
379950 
328010 
A
b
e
 

3b0/8'0 
38297°0 
aWS24'0 
qbse"o 
4022°0 
42999" 0 
47 RLS "0 
az bob" 
4oRG2"0 
35862" 
aabye"o 
39657" 
H
I
L
O
 

doe 
70 

arzss0 
32295°0 
ober" o 
a7918°0 
aon22"0 
T8646" 
4b068"0 
422740 
as9ee'o 
36722°0 
32645°0 
abS0t'o 
a0be2"0 

340 42°0 
3290470 
32552°0 
3696870 
3s212°0 
abs b'0 
as 7Zb70 
Oho 

40 
isfos'o 
anhsb 

70 
422640 
37895 °O 
qbeoL 0 
37 bobo 
70825'0 
38506°0 
326,40 
q2yb'o 
3420970 
a76s 

40 
38$92"0 

Aaa*uvis 

Loy 

ats 
ote 

Rob 

wn197a8 
4ouvdd 

 
 

$0#3079770 
©
 

909 
60 

34090 
=
 

S09 
00 

aé2au"0 
© 

909 
40 
a
v
a
 

99 
20 

372gb70 
209 

20 
30bas°O 

$09 
00 

assGs'0 
= 

904 
20 

a2usc'0 
SH 

00 
a7szi"0 

70H 
00 

ab)97"0 
SoH 

40 
azyiLto 

OM 
00 

aSsae"0 
baw 

t0 
302s6°0 

= 
Row 

bO~39227°0 
200 

40 
ag00720 

 99w 
b0-38029°0 

sow 
00 

3940%°0 
704 

yo-42267'0 
©
 

SW 
00 

3852190 
=
 

20M 
00 

af99t"0 
Low 

20 
assnz"0 

gon 
20 

af755°0 
90m 

20 
4009L°0 

gam 
40 

a7sse0- 
79m 

$0 
a0egg*0 

gon 
20 

36¢22°0 
©
 

20m 
bO 

aZszc"0 
bon 

00 
a6sR9°0 

=
 

day 
00 

32269°0 
oN 

40 
a226L°0 

= 
suv 

$0 
ahasyt0 

9 )v 
20 

375040 
fay 

20 
asvet'0 

oy 
$0 

329690 
bay 

bO-asuRot0 
= 

9h) 
oo 

agvsy'o) 
£49 

20 
ageou'o 

28) 
to 

a22tgto 
44a 

20 
3f90t'0 

= 
ont 

10 
32f80°9 

4607 
20 

agyec'o 
a0 

40 
a6zugto 

207 
0 

30s66¢°0 
© 

9 
40 

aystzt0 
= 

g97 
WG 

ag9¢0°O 
= 

997 
HOnaSzez'0 

£07 
40 

ag292°0 
= 

207 
40 

30bsct0 
497 

4G 
a0etL‘o 

§©— 
gas 

t0 
a7setto 

©
 

90s 
WG 

asses 
©
 

gas 
90 

aze0z"0 
= 

2s 
90 

afbas"0 
bas 

NV4u 
0 

37 4vTaWA 

ShOTLVAN3Sd0 
Jo 

“ow 
T
t
 
s3vT3   

2 
° 

Sanniiiaxnd 
AIWaL 

90 
30000°0 

40 
30007°0 

00 
ano00%0 

60 
Anovnro 

£0 
anontro 

50 
3nonteu 

tO 
4o0nL"0 

20 
-3n049"0 

40 
anooLr0 

10 
3000L+0 

40 
3n00270 

40 
3ndouto 

40 
anzegtu 

00 
3900080 

00 
39000"0 

90 
39000" 

$0 
200040 

0 
anooure 

LO 
3n00ue0 

10 
aoouL"y 

s0 
3000L"C 

£0 
3000180 

£6 
390040 

20 
39000670 

70 
an005"0 

50 
anduL'o 

50 
490¢2"0 

20 
30SaR°0 

20 
assns"o 

20 
azz59°0 

20 
anbes*o 

20 
abous*o 

20 
37259" 

20 
4sngn*u 

tO 
a0004"0 

10 
3nd0Lto 

20 
4t2be*o 

00 
4000070 

20 
39Rse'9 

70 
aseso°0 

20 
ayots 

‘0 
£0 

ap00L‘o 
20 

36959°0 
20 

360¢4°0 
Lo 

aeons 
so 

90 
49000"0 

70 
36est"o 

20 
390s¢*0 

40 
a0007"0 

40 
30009°0 

20 
a9g2ic0 

70 
329010 

»0 
300160  

 

wnw 
Exe 

09 
300000 

00 
39n00%0 

00 
a0000'o 

00 
annooto 

06 
4000040 

00 
30n00%0 

00 
4nnon*o 

20 
30ngs*0 

00 
aon00'o 

00 
3000080 

40 
a0n0Lto 

0 
a0n0L'o 

00 
300000 

90 
30n00%0 

90 
4on00%o 

90 
annonto 

do 
30n0040 

50 
JonVoro 

00 
ann00+0 

90 
30n00*A 

09 
annonto 

99 
30n09'A 

90 
anndotn 

90 
annonto 

90 
annoo'n 

20 
avcesto 

un 
agsetto 

bomaesstto 
0 

a0n00to 
00 

3n000'H 
69 

30000%0 
09 

30000%0 
90 

Fon00%o 
90 

3nn00%o 
69 

Jon00*o 
9 

annooto 
0 

a2ngyto 
nn 

40000%O 
09 

300004 
na 

ynnoo'n 
00 

30n00'0 
on 

30900 "0 
00 

a0n00!0 
o0 

3nnon'o 
09 

3nn00%o 
on 

aon00'o 
oo 

aonoa'o 
00 

aan00%o 
00 

3000040 
00 

3oczbto 
00 

annog'o 
tn 

a0n0Lto 
to 

a0n0z"0 

ANHINT 

‘ 
2 

ANYHBIN 
GaYTION 

untD 

90 
30000" 

60 
a7bat? 

00 
30000" 

90 
30000" 

20 
asecs’ 

20 
4RRcs? 

00 
Fu0ry* 

40 
aRecg" 

00 
a76%2" 

00 
a76%2¢ 

00 
an6y2° 

90 
30000¢ 

40 
assiz" 

00 
30000° 

00 
300n0° 

0 0 0 a 9 0 0 0 0 0 0 0 0 0 0 
oO 

20000°0 
00 

Fo¥O9 
00 

a66ss* 
9 

anecst 
v0 

aybye! 
20 

39895" 
20 

3009" 
20 

38602" 
20 

3itet* 
20 

359c 4" 
40 

36929" 
20 

32819" 
20 

39952" 
20 

36bsb" 
20 

F094! 
20 

ozab* 
20 

alee? 
20 

38bc?" 
20 

ass2u° 
00 

36468" 
OM 

32259" 
20 

a0Hns* 
00 

av0n0" 
20 

4oxc2" 
20 

asve2" 
20 

424rt" 
20 

W905" 
20 

30071" 
U0 

32959" 
00 

ay0cw? 
00 

300(0° 
LO 

aKReed! 
20 

ayhet* 
40 

awOe4? 
60 

anezte 
40 

320pz* 
£0 

asses* 
90 

abe2" 

"Aga 
PML 

sb 

0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 ° 0 o 0 0 0 

 
 

2 
2 

ae 
d
u
v
a
d
 

00 
a0v00'0 

909 
40 

a0071°0 
= 

¢09 
60 

30000°0 
=
 

909 
CO 

s
0
0
0
0
"
O
 

5
0
9
 

20 
yee07"0 

= 
209 

20 
382470 

Lay 
00 

30007°0 
oun 

20 
a
f
s
e
c
'
0
 

s
o
m
 

4
0
=
3
2
9
9
0
°
0
 

20H 
Go 

afes6'0 
| 

SoH 
$0 

az90L"0 
20H 

40 
3
0
0
0
4
°
0
 

LOW 
40 

38e6t'0 
gow 

00 
3
0
v
0
0
'
0
 

o
a
 

00 
3
0
u
0
0
'
0
 

o
n
 

CO 
3
0
0
0
0
°
9
 

S
O
W
 

00 
a
8
y
s
c
t
O
 

2
0
n
 

00 
ass6t'0 

con 
90 

a€eet'0 
Zon 

00 
agsss "0 

bow 
20 

3950770 
aon 

20 
3956950 

gan 
20 

3
n
d
e
L
'
o
 

san 
40 

az277'9 
gon 

40 
a6HRn'O 

gon 
20 

3229670 
aan 

20 
32bi7"0 

ban 
20 

a2voLio0 
gay 

20 
asz2u'0 

gay 
20 

30¢0¢'0 
soy 

$0 
an9R4'0 

my 
20 

ayscL'O 
gay 

20 
2
0
 

40 
bow 

00 
w
T
 

00 
4
)
 

20 
a
u
 

00 
u
y
 

2
0
 

o
u
 

20 
607 

20 
a0) 

20 
a
y
 

40 
907 

10 
$07 

co 
20} 

00 
go7 

40 
207 

z0 
tay 

40 
sus 

40 
0s 

40 
fos 

50 
20s 

40 
3zn0L'0 

bos 

V4 
aTUV 

AVA 

SNOLAVAMSS9O 
Jy 

“oN 
9b 

S
S
V
7
3
   

°@ 
408 

SunoMidxnr 
aar 

10 
d000s"0 

40 
an009"0 

40 
39001" 

£0 
anooLe 

50 
3noe4"0 

#0 
9000470 

Wo 
doveKto 

20 
300¢9°0 

10 
an00L"0 

LO 
anooL7o 

10 
3noo7+0 

40 
aonotr0 

$0 
30seLr0 

10 
3oouLre 

70 
ac2tsto 

10 
2000440 

10 
a00eLt0 

19 
3000L"0 

19 
dnonte 

10 
doon4ro 

£0 
0
U
L
e
 

£0 
3n0c4"0 

£9 
3000140 

$0 
30001+0 

$0 
30001+0 

£0 
apo04'o 

60 
agesero 

20 
4900L-0 

20 
aesesro 

20 
a0gzsr0 

$0 
anonLro 

$0 
3000L"0 

£0 
anoo1L*o 

50 4000470 
10 

30001"0 
40 

Anoento 
20 

3b97010 
20 

395ner0 
20 

3zsz5°0 
20 

agiss+o 
29 

4Lssot0 
20 

30906"0 
20 

32999°0 
20 agsy9t0 
20 

asoisro 
20 

ALatore 
20 

a9R%9°0 
20 

anz99"0 
10 

30006%0 
20 

34802"0 
20 

awzse'o 
60 

9oze2"0 
50 

ansse"0 

WOWEX¥H 

09 
a0n09*o 

09 
a0n00%o 

00 
30n00' 

00 
aonunto 

00 
annuN*o 

fo 
Ionon'o 

0 
aneve a 

2 
qngseto 

Do 
3ON00to 

09 
yonva%9 

bo 
300040 

09 
Jonv0te 

09 
a0nUOtO, 

00 
4ancoto 

on 
aonuato 

On 
jangotn 

Oo 
donor 

00 
400004 

00 
ToOnv0*D 

0e 
ann00to 

90 
30n00%0 

00 
30000%0 

00 
3on00%o 

a0 
30n00%H 

On 
qnnve*o 

00 
qonvo 

b-as7eb 
da 

3000 
on 

qanvoro 
99 

aonu0ro 
09 

ann0n*o 
00 

ann00%0 
00 

Jonuoto 
00 

Fon0a'D 
09 

Jonvoto 
90 

4noooto 
00 

a00cn*o 
vo 

n
r
o
 

00 
qnnvn'o 

00 
WACDFG 

09 
aonv0to 

06 
390040 

09 
aonon*o 

00 
aonu0te 

Qo 
36H00%0 

on 
300080 

oo 
aan0n%G 

00 
30n00%0 

Ao 
Zan00%0 

tn-az017'0 
ow 

3on00%o 
to 

qonos'o 
to 

aon0R* 

WhwT RTE 

 
 

AN 00 40 
00 

a0 10 +0. 
60 10 00 9 00 20 20 
20 20 20 20 vo +0 4 20 20 20 
20 00 
00 20 
20 10 10 
20 40 20 20 10 zo 
20 ‘0. 
40 20 +0 +0 

“se anes 
ies 
ie, 
sane 
ee 

ae 

309% 

Ss 
it 
ee 
it ae 
ae 

Hee 
us 
a
 ie 

200 
ce ae 

tN 
a eee 
ee 
ae 
ie 

ihe 
ee 
is 
pout 
dase 
te 
Sac 
ie 
uu 

Aaa 

  
  

£'0 
bCnaosae'o 

10 
40 

asvat‘o 
270 

tC=29000 

© 7 250 
20 
os 20 
£56 

 
 

 
 
 

  
  

 
 

 
 

 
 

NOTLVINdOs 
=



‘4 
veh 

ze 
#2 

1 
9 

@s0L 
46 

09 
ze 

£22 
sz 

eget 
=
 

£608 
sasz 

biy9 
uaz 

ons 

 
 

  

 
 

 
 

omNOGM9AAT 
AIVAT 

ANYWHRD 
GNWII0H 

Hi'To738 
BONWHE 

OWNOMHEKNT 
ATYST 

ANVHHI9 
GNYTIOW 

WTDTaG 
aONVNE 

OMNONWAXNT 
ATVAT 

ANYHERD 
QNWIIOK 

WiTDT38 
3ahWeS 

40 
20098°0 

09 
30000'n 

00 
32659°0 

00 
a6ces'0 

=
 
909 

40 
3000870 

08 
30000°0 

no 
azszE°0 

LOrage9R"0 
=
 

909 
40 

30008°0 
00 

30000'D 
00 

3ozts*0 
L03gsEo"O 

909 

40 
300970 

09 
20000'0 

10 
391G4°0 

10 
azg7L"O 

©
 

S09 
40 

3000770 
00 

30000'0 
40 

avyzi70 
40 

aysH2"0 
©
 

sod 
40 

30007°0 
09 

30000°0 
10 

390S1°0 
10 

3¥LsI'C 
|
 

SCD 
40 

3900670 
09 

300000 
00 

3£867°0 
00 

a9ns7'0 
=
 

409 
40 

3000470 
60 

30000'0 
00 

3B60¢°0 
00 

asdul'O 
=
 

909 
40 

3900470 
00 

30000°0 
00 

32rbn'0 
00 

300z7'0 
=
 

909 

£0 
30901°0 

ov 
30000'n 

70 
B¥E9L'O 

40 
36577°0 

=
 

£09 
€0 

3000170 
00 

30000°M 
20 

3992470 
10 

avcss'0 
0D 

| 
$0 

300K" 
08 

300007 
20 

F£202"0 
10 

ab0sH'd 
—-F0D 

$0 
30004'9 

ov 
30009'n 

20 
a9iz7"0 

20 
azzss'0 

709 
€0 

30001°0 
00 

30000'n 
20 

30z26°0 
20 

3$oi6°0 
709 

| 0 
30U0L0 

OY 
300000 

720 
3420770 

70 
BErrS'0 

209 
£0 

39004°0 
ov 

46009°0 
20 

BLOR7O 
20 

32719" 
©
 

09 
£0 

30004"U 
00 

20000'N 
70 

3LESE'O 
70 

34%70°0 
609 

| FO 
300040 

00 
300000 

20 
azgb7"0 

20 
¥Z"-0°0 

AD 

40 
3999170 

0% 
30000'n 

00 
afezz'O 

LO-adsss'0 
90K 

40 
3000470 

00 
30000'0 

on 
30ef2°0 

LO-ag7HG'0 
90K 

40 
30004" 

00 
40000'0 

06 
35h47°0 

00 
3u7.2°0 

90s 

20 
390870 

2¥ 
30072'0 

70 
azf0L'O 

20 
30946°0 

0H 
20 

300160 
70 

30094" 
20 

322240 
20 

asdan'O 
0H 

20 
30076°0 

20 
400S4°0 

20 
3872470 

20 
345.570 

sor 
40 

300010 
OF 

40000'0 
00 

3g9b2"0 
LO-3R2¥9°O 

90K 
00 

39000") 
GY 

2¥000%0 
Of 

3Cou0"O 
09 

309UN"O 
HEH 

40 
3000670 

00 
3000070 

on 
arr92°0 

LO=390S/'0 
20h 

40 
300019 

00 
30000°N 

00 
az6e7"0 

00 
3¥su9°O 

OH 
10 

3000170 
40 

3000470 
00 

3000070 
40 

a00UL70 
—
 

FOH 
"1 

40 
BO0DL"Y 

OH 
30000'0 

OM 
SessF°0 

00 
B22LR°C 

= 
-COH 

$0 
3900770 

40 
3900470 

40 
307040 

10 
3fozt'O 

= 
20H 

40 
30007" 

40 
3000%'0 

o9 
3y0z2z"O 

LO 
azisi"O 

20H 
40 

3000770 
40 

20004°0 
00 

3f765'0 
40 

3Loc!"0 
20K 

40 
39004"0 

60 
30000" 

a0 
39929°0 

00 
aziSo'0 

LOH 
40 

3000470 
10 

#0001" 
0 

3000070 
40 

30)0L'0 
OK 

40 
3000470 

09 
3000070 

00 
3z2z270 

00 
3627670 

= 
0K 

10 
37££7°0 

09 
30000°0 

00 
32eze°O 

00 
387HS'0 

=
 

ROW 
20 

32b92°U 
LU-38426°0 

bo 
3997470 

10 
aswPL'O 

ROW 
| 

£0 
30U0S"0 

00 
300007 

10 
4Z9b6"O 

40 
adLos'0 

ROH 
$0 

3000t70 
OY 

30000‘ 
no 

3Z208b'0 
LO~ar7ct*O 

©
 

20H 
0 

30000°0 
09 

30000°9 
90 

3¥000"°O 
00 

JDoWn"0 
4 OW 

40 
3000170 

00 
40000" 

On 
Bdghz"0 

LO-azsen"O 
©
 

OW 
$0 

3285470 
04 

30000' 
40-38876°0 

20036209°0 
90W 

40 
38494°0 

00 
30000'M 

4O-3u777'0 
20-3RH9L'0 

90h 
£0 

3000t"0 
00 

200007 
Lo 

adLbE*O 
40 

387. 
1°9 

90H 

$0 
390010 

Gv 
300G0'n 

nn 
39297°0 

00 
aguis* 

sO 
40 

3000170 
00 

30000" 
00 

3856270 
00 

34fU4°0 
=
 

S0H 
$0 

3000470 
00 

30000° 
00 

Bu477'0 
00 

a9WN2°0 
Son 

9 
39096"0 

ov 
30000°n 

on 
3¢26r"0 

00 
0H 

40 
30001"0 

00 
30000" 

00 
36167'0 

00 
a¥aNs"o 

—
 

90H 
LO 

3000170 
09 

3000070 
on 

36E97°0 
09 

399¥9°O 
70m 

$0 
3900470 

09 
40000" 

06 
30667°0 

00 
OW 

40 
3000470 

OY 
30000° 

09 
AcOg2'0 

00 
a¥E75°0 

= 
SOW 

$0 
2000470 

00 
20000° 

00 
3g28£°0 

00 
3¥zer'O 

©
 

SOW 
$9 

39004°0 
OY 

30000°0 
00 

3
0
0
4
7
0
 

00 
20n 

10 
3000b'v 

00 
30000°0 

00 
3¥ed2"0 

L0-agarA'0 
70K 

$0 
3000470 

OF 
3
0
0
0
0
"
 

a 
BYSrF'O 

00 
Z2ef1°O 

70n 

$0 
3290470 

09 
20000" 

a0 
ang97°0 

00 
LOW 

40 
3000470 

09 
30000'n 

00 
3920470 

00 
34984°0 

=
 

LOW 
10 

300010 
00 

30000' 
00 

3e667°9 
00 

ay7Pe"O 
On 

20 
3900S"0 

09 
30000°0 

70 
3fg04°0 

10 
20m 

—-|§0 
3000470 

00 
30000" 

20 
abz91'0 

40 
az6en"O 

0M 
=
|
 

¢ 0 
3000470 

09 
300000 

20 
39e¢2"0 

aL 
227S:"0 

gow 

£0 
3900670 

09 
30000°N 

an 
azc62"0 

20 
90H 

|§0 
30004°0 

09 
30000°0 

20 
38o82°0 

70 
39970 

90M 
Td 

ROVDEY 
OV 

4000070 
20 

3beHE'O 
70 

3e.."°0 
90M 

£0 
3900470 

09 
30000" 

20 
37792°0 

70 
60M 

{£0 
3000470 

00 
30000" 

7a 
aCLLE‘O 

20 
39972°0 

0M 
| 

¢0 
300040 

00 
30000 

20 
a¥ELE'O 

20 
3794270 

SON 
€0 

39996°0 
09 

30000°o 
ao 

34942°0 
70 

20m 
£0 

3
0
0
0
4
0
 

00 
30000°H 

20 
aeyr2°0 

20 
a2081'0 

V0m 
£0 

39V0L"O 
OV 

300C0'O 
20 

aS092°O 
20 

agt71 
0 

308 

£0 
39906°0 

00 
30000°0 

20 
aBs74'O 

10 
son 

£0 
30001°0 

00 
30000°0 

20 
37G64"0 

70 
3¥cst'0 

FON 
| 

F0 
3000470 

00 
30000'R 

20 
3e9c470 

10 
352cR"0 

FOR 

£9 
29006°0 

00 
4
0
0
0
0
"
 

20 
32982°0 

20 
70m 

£0 
3000b°0 

40 
38@0S'n 

20 
BZbHL'O 

20 
aR9GR‘O 

20m 
£0 

30006°0 
00 

3000070 
20 

32267'0 
20 

35778°O 
cn 

20 
39941'0 

¢¥-32574'0 
40 

6FEh°0 
00 

ton 
40 

3g01¥°O 
40~320G2"0 

00 
aesHZ'O 

LO 
FULL" 

£0 
42709°0 

¥-azs9b°0 
70 

395010 
40 

3acec" 
kon 

1 
19 

3942£°0 
00 

30000° 
oo 

36205°0 
00 

20¥ 
40 

3£166°0 
00 

30000'0 
00 

30929°0 
40 

321LL'0 
€0 

3£796°0 
00 

300000 
20 

3kgs4'0 
40 

3959:°0 
—Z0¥ 

£0 
32001"0 

00 
49000' 

20 
ayz64'0 

10 
90¥ 

£0 
300040 

00 
30000' 

40 
36706'0 

10 
a9uze'0 

€0 
3000470 

00 
300000 

20 
34854'0 

40 
34.97°0 

CY 
= 

£0 
3900b'0 

00 
40000" 

20 
ayger'd 

10 
soy 

£0 
3000470 

00 
30000°0 

20 
adgrt'O 

20 
an9st'O 

€0 
30U0K"O 

OV 
30000" 

20 
Fegf2"0 

70 
3¥471°0 

“ov 
a 

£0 
3909470 

00 
3000070 

20 
34642'0 

20 
90¥ 

20 
382290 

00 
30000°0 

40 
3yzE7°0 

00 
3uS76"0 

€0 
300040 

0¥ 
300000 

20 
37s¥1'0 

10 
3Z916°0 

=
 

HOY 

£0 
300010 

00 
30000" 

20 
399tE'O 

20 
soy 

£0 
3900179 

0Y 
20000'A 

an 
abZ9L'O 

20 
360RF"0 

£0 
30004°0 

00 
30000°O 

20 
a2E92°0 

20 
38S772°0 

=
 

-s0¥ 
' 

£0 
30901'0 

00 
40000'n 

20 
39992°0 

70 
70v 

£0 
30091°0 

00 
30000" 

20 
3Ss9t°0 

20 
a¥yu4'O 

£0 
300040 

00 
30000'n 

2 
asgez'0 

20 
36a5°0 

“OY 
£0 

300040 
00 

30000°0 
20 

368240 
10 

Lov 
£0 

3000470 
00 

30000" 
In 

3£0zf°0 
00 

38262'0 
£0 

3000170 
Ov 

30000" 
20 

3Z4S1'0 
40 

aBee7"0 
LOY 

40 
300040 

00 
40000' 

on 
30z68°0 

00 
0
 

40 
30004" 

0¥ 
30000°0 

00 
3oz¥E"0 

00 
asrHL'o 

40 
3000170 

OU 
30000'0 

0 
3£ob7°0 

00 
aZec2"0 

98) 
40 

30004"0 
Gu 

40000' 
ao 

30008°0 
00 

su 
10 

3000170 
0¥ 

30000 
00 

376220 
40-3szsc'0 

40 
3000170 

00 
40000" 

oo 
aints'O 

00 
aut.t0 

4) 
20 

32596°0 
CO 

30000'n 
an 

38924"0 
20 

0) 
20 

3£0A8"0 
0 

30000" 
20 

30sz24"O 
LO 

a”csR'O 
20 

42266°0 
00 

30000'0 
20 

Bigyb"O 
40 

3ee76°0 
2h 

20 
3000S"0 

oY 
40000" 

to 
3z085'0 

tO 
ou 

20 
3£0£5°0 

00 
30000'M 

10 
ab2bE"0 

00 
af ous" 

20 
32960°0 

Ov 
30000°0 

10 
A29eR"0 

40 
3200770 

tT 
£0 

32004" 
00 

40000"0 
20 

30¢74'0 
tO 

on 
20 

37777°0 
09 

30000°H 
Lo 

¥2692"0 
00 

asain'O 
$0 

30004°0 
Ov 

30000°O 
2O 

H2z64'0 
10 

36:29°0 
1) 

20 
3£%96'0 

00 
3000070 

20 
3¢y0b"0 

10 
607 

20 
35249°U 

00 
30000" 

Ln 
30162°0 

00 30HMS 
0 

£0 
30004°0 

OY 
aV000'0 

20 
BS654'0 

10 
azs7°C 

407 
£0 

300040 
00 

3
0
0
0
0
 

70 
20496'0 

20 
R07 

$0 
30U04"0 

08 
30000" 

20 
F6L02"0 

20 
aoFuy'd 

£0 
30004"0 

00 
30000'O 

20 
F6z98'0 

20 
3809 

°0 
aor 

40 
3005270 

CO 
30000'M 

00 
30¥0E"0 

00 
207 

40 
a72£8"0 

00 
30000' 

00 
aZyZ4'0 

00 
abas2"0 

£0 
20001°0 

00 
30000°O 

{0 
a¥Siu"0 

10 
38e5.°0 

9 
207 

20 
31428°0 

00 
30000" 

Ln 
356977°0 

10 
901 

20 
3285S"0 

00 
30000°0 

Lo 
auL¥z"0 

00 
3z9z5'0 

£0 
30001°0 

09 
30000°0 

(0 
392490 

10 
age-1°C 

© 
909 

20 
39422°0 

00 
46000" 

20 
a21S4°0 

70 
) 

20 
30048" 

09 
30000°0 

20 
Blaze" 

20 
32F41'0 

€0 
30004" 

00 
3000070 

70 
3619470 

40 
azzve"O 

=
 

<0 
| 

20 
36862°0 

00 
40000" 

Jn 
38s8S"0 

00 
707 

20 
39512"0 

00 
300000 

00 
dzz¥2"0 

bO-aguen'O 
£0 

300040 
00 

300000 
20 

3986170 
40 

ayees"O 
09 

20 
309420 

C0 
40000°0 

4M 
36025°0 

40 
£07 

20 
32698°0 

00 
30000" 

40 
afi72"0 

00 
3£699°0 

£0 
20004°0 

00 
30000° 

40 
d
o
r
s
 

00 
az..9°0 

©
 

£09 
20 

367S7°0 
0 

30000" 
20 

36904°0 
40 

707 
20 

34UE7"0 
09 

20000°0 
tn 

agbev'O 
40 

adnso'O 
$0 

20004°0 
09 

30000°0 
20 

diz4b'0 
10 

aacsz"0 
©
 

207 
20 

3€49670 
OY 

30000'n 
70 

39292°0 
20 

107 
£0 

3000170 
09 

30000°0 
20 

Bdef+'0 
20 

Jofos'O 
€0 

300040 
00 

30000" 
20 

dEcEz"D 
20 

F4957°C 
107 

20 
3909£"0 

00 
30000°O 

40 
adbyen'O 

10 
50S 

20 
200S4°0 

49 
30004°0 

40 
aSyEb'O 

40 
a2zH4'0 

20 
300%S"0 

OY 
40000°0 

40 
Hrz0z"0 

40 
Buasz*c 

ses 
£0 

397Eb°0 
40-a2eh2"0 

20 
Feszt'o 

10 
708 

20 
39674°0 

00 
90008"0 

bo 
B9SZzb°O 

40 
aefaz'O 

$0 
397Eb'0 

20-9GL22°0 
40 

FrgbZ'O 
LO 

abus"C 
2108 

£0 
394E2°0 

00 
30000°0 

ao 
3£456"0 

20 
£08 

. 
|¢0 

3649670 
00 

90000" 
20 

ayy¥e'O 
20 

ayvee'O 
$0 

¥9601°0 
OV 

30000'H 
20 

3¢995"0 
20 

3D981°0 
gOS 

90 
3bEb7°O 

90 
39692" 

Gn 
26005"0 

$0 
300U2"0 

708 
$0 

ASHLb"U 
60 

302240 
90 

BuSOL'O 
90 

acnes'O 
90 

34647°0 
LY 

9000470 
40 

a4667"0 
90 

agovr"0 
70S 

90 
3g4S2°0 

90 
APELETO 

GO 
dz97S'O 

GO 
ayz42°0 

=
 

08. 
§0 

39862°0 
£0 

B0605"0 
v0 

whGE2"O 
¥0 

JonvE'O 
90 

BGbG2°0 
GY 

B0G0Z"0 
vO 

AZ2¥Z°0 
WO 

aSn2°0 
acd 

HOMIXVH 
=
 

WAWINDH 
| 

TAMOTHYLS 
© 

ONIN 
| 

BTMVTEYA 
WOWDXVH 

«WOKEN 
| 

SABOONVLS 
© 

NYE 
|| 

-BTMVIVWA 
|
 

HIMWIXY 
© 

WAWENDH 
TARO 

TNYAS 
NYG 

© 
BTEVIEYA 

0
6
2
»
 

SNOravAuasao 
40 

"CH 
O22 

© 
S
n
O
r
d
v
a
v
a
s
a
o
 

40 ‘ON 
fyeb2 

shOtavanasuc 
49 

“CH 

2 
S819 

6 
ss¥79 

W
a
d
 

  
  
 
 

| 
TNOUAVQTAESSVTD 

AG 
dnNannoTSoV 

KUTAVINECS



= 343 - 
ay 

£87 
zee 

stb 
see 

zoe 
ab 

azbh 
oF 

cy 
at 

te 
ark 

907 
ssh 

928 

  
  

    
 
   

   

  

 
 

 
 
 
 
  
 

 
 
 
 

   

genOSHZXN) 
ATVAL 

ANWHS29 
GNVITOH 

HNTOTRG 
3ONVES 

QUNOBW3xNT 
ATVAT 

ANVWY3D 
GNYTION 

WTOTaS 
aONYMS 

Sunoanannd 
AIvAT 

ANVRESD 
QNV 110K 

to 
3920870 

00 
3000070 

G0 
Bez2°0 

LO~3z24'0 
909 

40 
3000770 

00 
30000°0 

00 
369%7'0 

00 
astvi"0 

=
 

909 
40 

30002"0 
00 

3000070 
00 

379Zb70 
bOr3sy.s 

70 
ON8 

to 
30.9770 

00 
3000070 

Lo 
du9gt10 

40 
azrutld 

GOD 
to 

govor'o 
00 

30000' 
10 

36g01"0 
00 

agcrc"0 
— 

<09 
10 

3000970 
00 

30000°0 
10 

3Z0f4'0 
00 

zorhe"S 
= 

-SC9 

40 
3990170 

00 
2000070 

00 
3ES$2°0 

tOwab 
ius’ 

709 
{0 

3000470 
00 

30000'0 
00 

ab662'°0 
b0-39k06'0 

700 
10 

3000470 
09 

40000°0 
00 

3zsS£'0 
00 

3soct°0 
909 

£0 
3000170 

00 
30009°0 

20 
a
7
b
a
t
 Oo 

10 
asoss'0 

509 
€0 

3000170 
08 

3000070 
20 

3zz67'0 
20 

35£49'0 
£09 

£0 
BOVOL*Y 

09 
30000°C 

40 
3z9e8°0 

avvoR'o 
509 

€0 
3029470 

09 
2000070 

70 
36296"0 

20 
342s2"0 

= 
209 

€0 
3000470 

00 
20000°0 

70 
B0yb2°0 

10 
3bi99'0 

= 
709 

€0 
3000470 

00 
30000" 

20 
3748670 

20 
2690%°0 

709 

£0 
a
1
o
6
s
'
O
 

20 
3
7
1
8
2
°
0
 

10d 
£0 

3
0
0
0
4
7
0
 

00 
3
0
0
0
0
0
 

20 
3
2
6
2
7
°
0
 

70 
3
7
0
9
4
0
 

109 
£0 

3
0
0
0
6
7
0
 

08 
2
0
0
0
0
°
0
 

20 
a
z
9
%
K
'
O
 

3
2
7
0
2
°
0
 

209 

40 
3997£°0 

00 
32z£L"0 

90H 
10 

3000170 
00 

30000'0 
00 

3Sfe2'0 
L0-39.TR°0 

90K 
UO 

3000170 
09 

300002 
00 

Sigze70 00 
30izi'g 

= 
on 

20 
370g4'0 

20 
36955°0 

SOK 
20 

3000670 
20 

30022°0 
20 

36zb4°0 
20 

3698570 
SOK 

20 
3007670 

20 
30082'0 

40 
a¢9es'0 

ae 

19 
30000°9 

40 
307010 

90H 
90 

3000070 
00 

36000°0 
00 

30000°0 
00 

3u0v0 
70K 

00 
39000°0 

09 
3000070 

wo 
3coco'd 

Corsten 

2000070 
Go 

3050070 
0M 

10 
3900170 

40 
30004'0 

00 
30000'O 

40 
aUeG4°0 

=
 

£OH 
$0 

3000b°0 
49 

3000170 
00 

30000" 
8 

sue 

32972'0 
40 

36uL°@ 
=
 

20H 
10 

2900770 
10 

30004°0 
00 

azyse"0 
10 

37c01"0 
70H 

LO 
3007870 

10 
3000470 

00 
37s42°0 

70 

3
0
0
0
0
°
0
 

40 
30 

'01°0 
LOK 

to 
3
0
0
0
b
"
0
 

be 
3
0
0
0
b
°
0
 

00 
3
0
0
0
0
°
0
 

$0 
2
0
0
0
4
°
0
 

won 
10 

3
0
0
0
t
7
0
 

40 
a
0
0
0
L
'
o
 

OO 
a
c
c
e
e
'
d
 

e 

3BE7f2°0 
40 

3S477°0 
= 

BOW 
20 

3222270 
00 

30000'0 
40 

3686270 
10 

a9792°0 
ROW 

20 
3575770 

00 
3000070 

to 
3690970 

se 

aigg270 
40-32745°0 

=
 

4 0W 
{0 

3000470 
08 

20000'0 
00 

3ez¥b"0 
LOn2cR07'0 

=
 

20H 
40 

3000470 
00 

30000;0 
00 

Zezdb'0 
sie 

39502°0 
00 

34c£t'0 
=
 

90H 
20 

3597470 
00 

3000070 
00 

Bbofs'0 
LOrazrig.0 

= 
90H 

40 
3469670 

00 
30000° 

00 
azess'0 

20 

0 
00 

3254170 
=
 

SOW 
{0 

3900170 
00 

30000°0 
00 

B9694'0 
L0-3S962°0 

SOW 
40 

3000170 
00 

30000'0 
00 

3sy94°0 
8 

6 
0 

00 
2676070 

=
 

70W 
10 

3000470 
00 

30000°0 
00 

3£027°0 
00 

3a022°0 
90H 

40 
3000t70 

09 
2000070 

Co 
azce7°0 

oe 

se 
29652°O 

LOragves"0 
50 

{0.3909b70 
00 

30000'0 
00 

3z9f2°0 
10-36205'0 

SOW 
bo 

3000b"0 
00 

3000076 
00 

3zestro 
3b092°0 

10 
4270 

Onaevod'e 
20H 

10 
30096°G 

00 
30000°0 

00 
abs97"0 

00 
35715 "0 

70H 
40 

3000470 
00 

3000070 
CO 

3C6¥2°0 
2-6°C 

40 
0 

00 
34772'0 

von 
10 

3000470 
09 

3000070 
00 

afz27°0 
00 

30+S5°0 
LOH 

$0 
3000170 

09 
30000'0 

00 
acgie 

To 
Re 

<2 
$
7
0
°
0
 

20 
3
4
5
0
7
'
0
 

2
0
m
 

$9 
3
0
0
0
b
°
0
 

ov 
3
9
0
0
0
°
0
 

20 
3
7
e
9
4
°
O
 

10 
3
5
.
9
2
°
0
 

2
0
8
 

€0 
3
0
0
0
4
°
0
 

20 
3
0
0
8
2
°
0
 

70 
a
r
z
9
2
°
0
 

0 

£9 
0 

07°0 
20 

a4cey'0 
©
 

90M 
$0 

3000470 
00 

40000'0 
20 

BZESE*O 
20 

344¢9°0 
90M 

20 
3299970 

09 
30000°0 

20 
31984" 

° 

£0 
0 

Bapecto 
20 

32281'0 
son 

$0 
3000170 

00 
30000°0 

20 
a2z06"0 

20 
342770 

son 
20 

3299970 
09 

3000070 
20 

Shab 
70 

Q 

£0 
° 

34262'0 
70 

3Z6uL'0 
90M 

£0 
3000670 “09 

3000070 20 
361gz"0 

20 
3bOSI'0 

70K 
20. 

F00SL;0 
100 

100000. 
20 

3991170 
. 

£0 
o 

40 
39729°0 

som 
€0 

3000470 
00 

30000°0 
20 

B4Seb°O 
70 

BS6bl'O 
0
m
 

20 
32999°0 

00 
3000070 

10 
asoce"o 

° 

9 
0 

20 
301SR°0 

20h 
£0 

3000b70 
LO 

39GHb'0 
70 

3gb72°0 
20 

zaseR'O 
70M 

£0 
3000470 

LO 
36bz8"0 

20 
30281" 

° 

20 
0 

70 
econo 

«© 
com 

| 
£0 

azZbb 0 
08 

34eyb"0 
40 

B¥zzy'O 
LO 

391979 
LON 

20 
Bgf88"0 

LO-adees70 
10 

30ses°0 
¢ 

29 
Q 

10 
329510 

© 
Z0Y 

LO 
3822270 

00 
300000 

00 
32¥49°0 

00 
ataeo'O 

=
 

40V 
20 

3029270 
00 

3000070 
10 

auger 
0 

° 

¢0 
3 

0 
10 

a76us'0 
—90Y 

$0 
3000b70 

00 
30000°0 

70 
aesst'0 

10 
340570 

90V 
$0 

B000b70 
00 

3000070 
70 

32224 °0 
sic 

so 
3 

0 
20 

39251°0 
OY 

$0 
3000470 

00 
30000°O 

20 
3469b°0 

70 
324LL'0 

OY 
€0 

30001°0 
00 

30000°0 
20 

39112'0 
zzcuere 

€0 
32094°0 

Wo 
32a75'0 

OV 
€0 

3000470 
09 

3000070 
20 

320z4°0 
Lo 

azzss'0 
OV 

£0 
30V0170 

09 
30000; 

70 
3£76470 

10 
3n/cc 

$0 
32408°0 

20 
30091°0 

©
 

OV 
£0 

3000170 
09 

30000°0 
20 

azgze'0 
20 

3ULS7°0 
SOV 

£0 
30U0t"0 

09 
30000°0 

70 
Zece2"0 

70 
32.0170 

£9 
2209470 

20 
asve2"0 

204 
£0 

3000170 
0% 

3000070 
20 

as962"0 
70 

a5viz.0 
— 

Z0v 
£0 

3000b°0 
09 

3000070 
20 

3z4sE°0 
20 

360676 

go 
3200b°0 

00 
30000°0 

40 
3gs76'0 

Loy 
$0 

3909470 
09 

30000°O 
70 

3zLzt"0 
10 

avdds'0 
Lov 

€0 
3000470 

00 
30000°0 

20 
3sr8b'0 

10 
35759°0 

10 
3509670 

00 
2000070 

oo 
3sa7t'0 

oot 
10 

¥000t70 
09 

30000'0 
00 

3f987'0 
00 

3uchs'0 
= 

4b) 
VO 

3004-0 
09 

4000070 
00 

avineso 
00 

3674110 

bo 
209940 

3000070 
00 

a9sut'0 
gL 

{0 
3000470 

09 
30000°0 

00 
aSge7"0 

00 
ay2z9'0 

=F 
10 

30004°0 
00 

30000°0 
00 

3r982°0 
LOra7.16/0 

20 
20°0 

30200°0 
20 

3976L'O 
au 

20 
34s98°0 

00 
30000°0 

20 
a2z94"0 

70 
a2bs1°0 

zur 
20 

37SR6°0 
00 

30000'0 
70 

34E94°0 
20 

“0 

20 
3285070 00 

300070 
to 

3yse70 
Lt 

$0 
3950870 

09 
20000°0 

40 
3Szea'0 

10 
a4me7"0 

LL 
20 

3707670 
00 

30000" 
20 

34224°0 

go 
3209 

30200°0 
so 

agc7n'O 
OLD 

$0 
3090170 

00 
40000°0 

70 
ageet*o 

10 
agucz"O 

Ob} 
€0 

3000470 
09 

30000°0 
20 

31202"0 

£0 
3900 

30900°0 
40 

3890970 
407 

€0 
30U0b7O 

08 
3000070 

20 
azz7b"O 

LO 
3Z202'0 

401 
£0 

30901°0 
00 

30000°0 
70 

agec4"0 

€ 
30900°0 

20 
3295970 

#09 
30 

3256670 
00 

30000°0 
20 

B5s24°0 
70 

3220170 
ROT 

£0 
3000470 

08 
30000"0 

70 
a9s95°0 

20 
39900°0 

10 
38091'0 

207 
30 

31e91°0 
09 

30000°O 
Lo 

acorL"d 
00 

3858970 
207 

20 
30007"0 

00 
30000°0 

10 
3¢007"0 

20 
20900°0 

to 
sivsito 

901. 
| 

20 
as7ay70 

00 
300007 

Lo 
a0gEr"O 

LO 
abset Oo = 

O0t 
20 

39¥S¥°0 
00 

30000'0 
tn 

395729" 

£0 
30000°0 

to 
anv7et0 

= 
S07 

€0 
3000170 

ov 
30000°O 

20 
aygzz'0 

20 
a9czs70 

= 
S07 

£0 
3000470 

00 
30000°9 

20 
310z4'0 

20 
30000°0 

00 
34£49°0 

707 
20 

3948770 
09 

30000°O 
Lo 

32082°0 
00 

3Bo15°0 
707 

20 
3R2%S"0 

0 
3000070 

Lo 
3zz67'0 

20 
30000°0 

00 
3arz7"0 

07 
20 

3249570 
00 

30000°O 
10 

361z6°0 
00 

a97S0°0 
= 

501 
20 

39907°0 
00 

3000070 

50 
36000°0 

40 
2007970 

= 
207 

$0 
3662770 

00 
30000°O 

Lo 
a90b9'O 

LO 
ayces*O 

= 
209 

$0 
30004°0 

09 
10000°0 

£2 
3000070 

20 
a9uL2°0 

407 
$0 

300060 
00 

30000°0 
20 

ayciz*O 
70 

aboze 
’0 

407 
£0 

3000479 
00 

30000°0 

9 
3000070 

10 
37454°0 

$08 
20 

3000470 
00 

3000070 
LO 

azigt'O 
10 

asvuz'0 
S08 

40 
30009°0 

00 
30000°0 

0 
a0s24°0 

40 
agszv'0 

908 
20 

3002670 
09 

302470 
LO 

Bovel"O 
40 

anadz°0 
708 

20, 
ag0ub 

0168 
s0set (0 

i 
‘ 

$0 
30000°0 

40 
azss2'0 

508 
€0 

3eelb70 
00 

3000070 
LO 

BSB06"0 
40 

a¥ess°0 
50s 

$0 
ag26b°0 

08 
30000°0 

40 
0 

70 
3509670 

40 
30009°0 

£0 
38262'0 

208 
$0 

3009670 
70 

a009f°0 
70 

BOKtE'O 
90 

abatt'd 
= 

708 
40 

300972'0 
19 

30007"0 
So 

37022°0 
£0 

¢ 

£0 
3979470 

40 
9000970 

70 
azaeb'O 

€0 
a7SBR'O 

©
 

LOS 
0 

3096170 
20 

a00dE"0 
70 

WZerb"O 
90 

azH7L"O 
—
 

LOS 
90 

B209b"0 
10 

a000S"0 
70 

azxse'O 
£0 

e 

Nowixyn 
| 

WOWINEW 
AaG*NVLS 

—ONVGH 
|B 

TEVTEVA 
WOWIXYH 

oO WOWENTW 
| 

SABQTNVAS 
© 

ONVBH 
|
 

BTMVTUVA 
WanixYn 

 WANENTW 
cnRGTNWAS 

MVS 
BleyLEYA 

IF 
6954 

@ 
SNOTAVAUSSEO 

40 
"ON 

Byzb 
= 

SNOTAVANAS 
£$94 

© 
SNOLAVANaSEO 

dO 
"ON 

s
a
 

7 
i
r
s
 
a
 

 
 

  
  
T
a
m
m
 

T 
NOTAVOIdISSV19 

A® 
ANSANDISSY 

NUTAViNeCS



- 344 - 

  
 
 

 
 
 

 
 

   

‘ 
ees 

zee 
tse 

Se 
og 

oz 
2 

se 
see 

teh 
ay 

ze 
ove 

ee 
ae 

ve 
e272 

DenUGRaxN1 
AIVAT 

ANWHEID 
GMYI70H 

T9138 
3ONVES 

OuNUaWaKNT 
ATVLT 

ANYHYSS 
ONVTIOW 

W1DT9® 
FoNYed 

DYMOGHXL 
ATVAT 

ANVHN3D 
ONVIION 

WNTOTSE 
SINWES 

$0 
300020 

00 
30000'0 

00 
309450 

40~3S9z9"0 
909 

40 
3000270 

00 
30000° 

00 
3g02t'0 

LOn3Z027"0 
909 

10 
3000270 

00 
3000070 

00 
3C202°0 

IOragae"o 
© 

90d 
$0 

39097°0 
00 

300000 
10 

aSggt"O 
00 

34£265°9 
09 

40 
30007°0 

00 
30000°O 

10 
3tzs4'0 

40 
azgvL'O 

S00 
¥O 

30007°0 
09 

3000070 
LO 

32914"0 
00 

ausHo'e 
$09 

40 
309040 

00 
30000°0 

00 
32027°0 

00 
34622°0 

909 
10 

3000470 
00 

3000070 
00 

326870 
00 

34109'0 
=
 

¥09 
40 

30004°0 
00 

20000°0 
00 

37962'0 
Lo-aussa"O 

208 
€0 

3900470 
00 

30000°0 
20 

B00%C'O 
20 

3¢7K1°0 
09 

[£0 
3000470 

09 
30000°A 

LO 
34204°0 

00 
a99sR"0 

£09 
| FO 

300DL70 
0 

3000070 
20 

3Ez5170 
10 

arcez'e 
== 

S08 
£0 

3000470 
00 

400000 
70 

3fee2'O 
20 

agezi'0 
709 

—« 
[£0 

3090b"0 
00 

30000°0 
ZO 

B9ps7"0 
20 

aéisE'0 
70H 

=| 
FO 

2000470 
00 

B0000'0 
70 

Bo2zEZ70 
LO 

ad 
oZ°C 

78 
$0 

3090670 
00 

30000° 
20 

309090 
20 

389¢2°0 
109 

£0 
3000470 

00 
30000°0 

70 
B0gk9'O 

70 
3z0s9°0 

09. 
| $0 

3000170 
00 

30000°0 
70 

Bunzz'0 
20 az7u9 

0 
8 

90 
30000°0 

09 
30000°0 

00 
30000"0 

00 
30000°0 

GOH 
40 

3000470 
09 

30000°0 
00 

agzRe'0 
00 

3acHI'O 
— 

90K 
40 

3000L°0 
00 

30000°0 
00 

36267°0 
00 

329440 
90k 

20 
300260 

20 
30025°0 

00 
30000°0 

20 
30.25'0 

<OH 
20 

30028°0 
20 

300G2°0 
20 

39081'0 
70 

ab68%°0 
— 

SOH 
20 

30098°0 
20 

30002'0 
70 

3se14'0 
20 

32zz5°0 
sh 

00 
30000°0 

00 
30000°0 

so 
30000°0 

00 
70H 

40 
3000L°0 

00 
30000°0 

00 
32g64"0 

LO+36R05°0 
70H 

00 
30000°0 

00 
3000070 

0 
3v00u'O 

70H 

90 
390000 

09 
30000"0 

oo 
30000°0 

00 
50K 

40 
3000470 

00 
30000°0 

00 
36672°0 

00 
3usk4'0 

SOK 
40 

300010 
10 

3000470 
00 

acccu'o 
stk 

10 
3000770 

40 
3000470 

00 
3ezez"0 

10 
20H 

10 
3000770 

10 
30001°0 

00 
39S99°0 

40 
agz91"0 

=
 

70H 
40 

300070 
10 

30001°0 
00 

39797°0 
om 

60 
39U997¥ 

09 
30900°0 

00 
3000°0 

00 
0K 

40 
30004"0 

00 
3000070 

00 
acz94"0 

NO 
36746°0 

cH 
40 

3000b"0 
10 

3000170 
00 

3cov0'D 
29 

35197°0 
00 

39000°0 
10 

aeg07'0 
40 

BoK 
_|¢0 

300070 
ov 

30000°0 
20 

a¥z9"0 
70 

305810 
ROW 

| 20 
30007'0 

00 
3000070 

10 
30997'0 

yon 

40 
3000870 

00 
3000970 

00 
a8yte70 

00 
20K 

40 
30V0b70 

0U 
300000 

00 
3k922°0 

LO-agi7s'0 
=
 

Z0W 
40 

3000470 
09 

3000070 
00 

34667'0 
208 

20 
349614°0 

0% 
300000 

10 
aze2t"0 

00 
90W 

€0 
300b70 

09 
30000°0 

20 
BLses‘O 

70 
ayius'd 

GOW 
| 20 

307L2°0 
00 

H000'A 
LO 

ZeerE'O 
90K 

10 
39001"0 

09 
30000°0 

00 
36295°0 

00 
OW 

00 
39000°0 

09 
30000°0 

00 
30000"0 

00 
30000°0 

OW 
—-| 

90 
3000070 

00 
9000070 

no 
aecco'o 

som 
10 

39004°0 
06 

30900° 
09 

a9Z87°0 
00 

39719°0 
OW 

40 
3000470 

00 
30000°0 

00 
32067°0 

00 
39707'0 

=
 

70W 
40 

30004°0 
09 

30000°0 
00 

35667°0 
70m 

40 
30006°0 

00 
30900°0 

90 
ayyzs'O 

00 
aS6tt'O 

5 OW 
40 

3000b°0 
00 

30000°0 
LO-30SSS"0 

2
0
9
3
0
9
8
2
 °0 

OW 
40 

3000470 
00 

3000070 
10-32029'0 

son 

40 
30004°O 

OG 
30000°0 

00 
afeee*O 

00 
agouL'o 

70W 
10 

3900170 
00 

30000'0 
00 

35667°0 
00 

3
8
2
2
4
0
 

7OW 
$0 

3
0
0
0
4
0
 

09 
3000070 

00 
3rzb7'0 

Fon 

10 
30004°0 

ov 
30000°0 

00 
3ke7'0 

00 
asczs"0 

LOW 
40 

3000470 
00 

30000" 
00 

30682°0 
LO-36S¢6°0 

LOW 
40 

3000170 
00 

30000°0 
00 

3i4t7"o 
on 

00 
30090'9 

20 
3£802°0 

40 
37#09°0 

©
 

20M 
50 

300069 
00 

30000°0 
20 

38u82°0 
10 

37456°0 
=
 

40K 
£0 

3000170 
00 

30000" 
20 

39182°0 
or 

09 
34000" 

70 
34g09°0 

20 
azgve"0 

gh 
€0 

3000670 
00 

30000°0 
20 

desee'0 
20 

3zz7g'0 
90M 

| £0 
3000470 

00 
3000070 

20 
3zyb7°0 

eon 
00 

200000 
70 

34¢4E°0 
20 

3849170 
sO 

€0 
3000470 

00 
30000°0 

20 
a49se'0 

20 
32ukz'0 

sO 
| $0 

39001°0 
00 

30000"0 
20 

a9g7E°0 
6 

09 
40000" 

70 
3zgs2°0 

20 
a¢721'0 

90H 
$0 

3901-0 
09 

30000°0 
70 

azzes‘0 
70 

3ssu770 
ON 

~—- | FO_30004"0 
00 

3000070 
70 

a8ez270 
’ 

00 
39000" 

70 
36cst'0 

10 
3f9S7°0 

sm 
€0 

3000170 
00 

30000°0 
20 

ab9tz"0 
20 

3s021°0 
0M 

=| 
$0 

300040 
0 

40D00"D 
70 

BLEvL'O 
00 

30000' 
90 

30000°0 
GO 

av0un"0 
§=— 

20 
$0 

3000170 
00 

30000°n 
70 

as@ze0 
20 

3sziR'0 
70M] 

£0 
300040 

LY 
3¥eyL'O 

20 3x28 
70 

2~ab954'0 
10 

39829°0 
10 

36557°0 
LON 

€0 
3279970 

LU 
36924°0 

20 
actes'O 

20 
36547'0 

10M 
| 20 

3042570 
19-30179'0 

4O 
3000870 

10 
09 

39000°0 
10 

3e951"0 
00 

3zs89°0 
©
 

ZOv 
20 

3006£0 
00 

30000°0 
LO 

ay0ZE"0 
00 

ab22°0 
= 

OV 
20 

340$2°0 
09 

30000°0 
Lo 

34902"0 
§0 

39U01"U 
04 

30000°0 
70 

32954"0 
LU 

a67Z5'0 
©
 

90¥ 
$0 

2000170 
00 

3000070 
20 

30LS4°0 
40 

azavz2'0 
gov. 

| 
£0 

3000470 
00 

2000070 
20 

3959170 
£0 

3000b°G 
gv 

20000" 
2m 

32zb2°0 
10 

30606°0 
—-SO¥ 

$0 
3090170 

09 
30000°0 

20 
320¢1"0 

40 
35095'0 

cov 
| $0 

300040 
00 

3090070 
70 

3h h02z"0 
£0 

3009670 
00 

30000°O 
20 

a9971°0 
LO 

ascze"O 
Ov 

€0 
30004°0 

09 
30000° 

40 
a9LyH'O 

00 
3kzez°0 

yO 
| 

FO 
B0L04'0 

09 
Z00Gu'0 

20 
azEti°0 

£0 
2009670 

0G 
30000°O 

70 
3
0
8
6
2
0
 

20 
36691'°0 

ov 
€0 

3900470 
08 

30000'O 
LO 

30%f6°0 
00 

31984°0 
ov 

$0 
3000b"0 

00 
30000"0 

70 
34864'0 

£0 
39001°9 

09 
30000°0 

70 
32g62'0 

70 
ayau2'0 

204 
20 

3599S 
°0 

00 
3000070 

Lo 
#190270 

Lo-39e24'0 
—20¥. 

=| 
FO 

30004 °0 
00 

30000" 
20 

320940 
£0 

3000470 
00 

30000°O 
70 

a¢ie4'O 
10 

a9c97"9 
©
 

LO 
€0 

3000170 
00 

30000°0 
20 

39set"0 
10 

azcv2'0 
cov 

= 
| FO 

30L0b'0 
OO 

B0000"0 
70 

aigee"O 
$0 

30004"u 
00 

30900°O 
00 

az2%K'O 
00 

asckt"O 
9
 

40 
3900470 

00 
30000" 

00 
3£sGL°0 

LOmaLose°O 
= 

tt 
10 

3000L70 
09 

30000°0 
00 

36271'0 
$0 

3000170 
0G 

30900°M 
00 

3Lg04'O 
00 

a29u7"0 
st 

10 
30001"0 

00 
30000°0 

00 
38st 

0 
LO-3ese1'0 

=
 

547 
40 

3000170 
00 

30000°0 
00 

30127'0 
20 

31766"0 
09 

4v000'0 
70 

34202"0 
70 

3Z651°0 
241 

20 
32£66°0 

09 
30000°0 

20 
3607t"0 

20 
aSaSi"0 

20 
20 

30896°0 
09 

a00L0"O 
20 

3Sz91"0 
20 

35426°0 
0% 

30000°0 
70 

349010 
10 

39f%7°C 
© 

LT 
20 

32026°0 
00 

30000°0 
20 

3220470 
40 

azyiz"0 
4 LX_——« 

| 20 
3798070 

09 
30000'0 

20 
arEet'0 

$0 
30094°0 

ov 
39000°0 

70 
39962°0 

20 
345710 

=
 

€0 
300040 

09 
30000°0 

zo 
aezez"O 

10 
aReS2'0 

OL 
| FO 

3000470 
OY 

30000' 
20 

assor'0 
$0 

3029470 
09 

30900°0 
70 

3Sz6i"0 
40 

a%6S2°0 
407 

20 
3g92£°0 

00 
20000'0 

LO 
36Lzb°0 

00 
39271'0 

407 
| FO 

3000470 
00 

300N0' 
20 

azesei0 
° 

$0 
300040 

0¥ 
39000"0 

70 
azi96"0 

20 
aSHis*O 

ROT 
20 

3£269°0 
00 

3000070 
10 

32266°0 
10 

362s2°0 
=
 

ROT 
€0 

3000170 
09 

300007% 
70 

3Z6%4"0 
LO 

rKsKC"C 
20 

30007°0 
09 

30000°0 
10 

azes2"0 
00 

a9z74°0 
= 

407 
20 

3742570 
00 

30000" 
to 

3708970 
40 

3f4uz"0 
4.07 

20 
3967770 

00 
3000C°O 

LO 
ass28"0 

00 
307K0"0 

20 
39698°0 

09 
30009°0 

10 
3¢¢9#°0 

40 
3fZ61°0 

90.9 
20 

3422970 
09 

30000'0 
10 

3hobR*O 
40 

3gv07"0 
907 

$0 
3000170 

0V 
3000070 

20 
3S9f1°0 

10 
aecr>"0 

£0 
30904°0 

00 
30000°0 

70 
37Z61°0 

20 
adyLt'O 

$09 
20 

3£S£4°0 
09 

30000°0 
Lo 

3Se92"0 
Lo 

3zs91°0 
S07 

€0 
3000470 

00 
30000°O 

70 
aS6bi"0 

40 
agixe'c 

20 
398560 

09 
30000°0 

10 
39580 

10 
3795L°0 

907 
€0 

3000470 
09 

30000'0 
20 

azeez'0 
70 

32)18°0 
07 

20 
37629°0 

09 
3000070 

10 
32629°0 

10 
30.31 

'0 

20 
394£4°0 

OY 
30000°0 

10 
a7g27"0 

00 
30¢S6"0 

=
 

£07 
20 

3542270 
00 

30000°0 
00 

32z58°0 
LOeaeecs'O 

£07 
£0 

300010 
00 

3000070 
10 

31gz9"0 
00 

38 
Se°0 

$0 
3990670 

OV 
3000070 

70 
342440 

10 
3809679 

707 
20 

3000570 
00 

30000°0 
tO 

B9ES2°0 
40 

30742°0 
—201.-««|F 

20 
3020870 

00 
30000°0 

LO 
acgrs'0 

Lo 
3977 

°C 
£0 

3009470 
00 

30000°0 
20 

3zzs2"0 
20 

34272°0 
© 

1.07 
20 

37797°0 
00 

30000°0 
10 

3918£°0 
00 

342ty°0 
409 

£0 
3000170 

00 
300000 

20 
#¥492°0 

20 
3229° 

°C 

20 
2090170 

00 
30000" 

40 
3400270 

10 
asoiz"d 

=
<
 

08 
20 

30097"0 
00 

300C0°O 
40 

3¢902"0 
40 

39770 
SOS 

40 
30008"0 

00 
30000'0 

10 
BzLh470 

40 
zyme 1"0 

29 
3900£"0 

70-38¢22°0 
LO 

36622°0 
40 

3gz12°0 
908 

20 
300710 

00 
80624" 

Lo 
3969170 

40 
3bSuz"0 

908 
20 

3007270 
00 

2052470 
10 

3£8S1°0 
LO 

35z5.°0 
£0 

3626270 
00 

30000°0 
20 

3BSbz°0 
70 

329U1'0 
=
 

08 
20 

3229670 
00 

30000°0 
10 

368070 
00 

30S07°0 
0S 

| £0 
3000270 

00 
3000070 

20 
BzgbL"O 

10 
azvvr 

70 
ses 

$0 
30024°0 

20 
3002470 

70 
a9g61'0 

90 
309910 

208 
90 

396470 
40 

2000270 
£0 

BzBzL'0 
$0 

ay7UL"0 
708 

| 70 
3000670 

40 
3000R"0 

£0 
BFek0"0 

£0 
39Su0' 

70S 
90 

376940 
20 

300S1°0 
70 

30422°0 
40 

38092°0 
108 

90 
3009470 

40 
20002" 

£0 
afy7b"0 

GO 
asszi"O 

=
.
 

08 
G0 

300240 
20 

B00E1"O 
40 

BS4z4°0 
£0 

avise"O 
= 

LOS 

WOWIXYH 
= 

WOWINIW 
| 

“ARG'NYLS 
«=—ONV3H 

© 
BTHWIRUYA 

WOWIXYH 
— 

WONENEH 
SABQTNVAS 

«YH 
«© 

BTUVEBVA 
| 

WOWIXYN 
© 

OWOWININ 
SAROTHVLS 

NYS 
BT EY TENA 

7004 
= 

SNOTAVANaSEO 
40 

“ON 
Zod 

= 
SNOTAVAUISE. 

$624 
* 

SNOLLYAN?S9C 
40 

‘CK 

@ 
ss¥19 

Zz 
sswio 

ov 
Ss3 

  
  

 
 

  
T 

NOlAWOTdISSV12 
AB 

dNanNOISSY



= 345 - 

 
 

  

  

  

 
 

 
    
 

  
  

 
 

  

 
 

78 
ash 

soz 
zo 

ssh 
0b 

is 
one 

26h 
feb 

§2kb 
6
 

se 
bes 

sob 
eos 

se 
ost 

24neWaxAT 
ATVAT 

ANYN#39 
GNWI70H 

HUT9738 
Fonwed 

QNOGHIKNT 
ATWAL 

ANWHH3D 
CNVITON 

H1973B8 
FoNWHE 

QUNOGHEKNT 
ATVLT 

ANYRY3D 
GNYIION 

Wi 
19738 

BoK¥eS 

30000°0 
00 

34964°0 
LO-37Iun"0 

909 
40 

300070 
00 

300000 
no 

aisze*0 
00 

300¢1"0 
= 

909 
40 

3000270 
00 

30000'0 
00 

3scsz'0 
Lon39 

os" 
o08 

3000070 
10 

32s76"0 
40 

aver"0 
=
 

<09 
40 

30007°0 
00 

30000" 
Lo 

3¢274"O 
10 

azest"O 
©
 

S09 
40 

30007°0 
09 

30000°0 
10 

3S9z1"0 
00 

392eH°0 
509 

3000070 
00 

30ssf°0 
00 

aggz1"0 
40 

30001"0 
00 

3000070 
00 

a2262'0 
L0=39276°0 

909 
40 

3000470 
00 

30000'0 
00 

3£958°0 
00 

32071°0 
908 

30000°0 
$0 

32908°0 
00 

azeza'0 
20 

32287°0 
00 

30000°0 
10 

a2902°0 
00 

38691°0 
09 

£0 
3000470 

00 
30000°O 

In 
B6g22"0 

00 
3472Z°0 

= 
$09 

30000°0 
20 

39f5'0 
20 

3£887'0 
£0 

30001°0 
00 

30000°0 
20 

agge2"0 
20 

3z1H4'0 
209 

£0 
30V0L°0 

09 
30000 

20 
3z06s°0 

20 
3ezss°0 

= 
209 

30000°0 
20 

394660 
20 

39451'0 
£0 

30004°U 
00 

30000°0 
70 

dz9¥2'0 
70 

34417°0 
=
 

109 
£0 

30004°0 
09 

30000°0 
20 

asgor'O 
20 

afss9'0 
09 

39900°0 
00 

3999970 
00 

32sz9°0 
40 

3000170 
09 

3000070 
00 

3f60£°0 
00 

abdul"O 
90H 

40 
3000b70 

00 
300000 

00 
3¥687'0 

00 
39995°0 

90m 
30064°0 

20 
32Lb4"0 

20 
az7Us'O 

20 
300180 

20 
30024 °0 

20 
9bLb4'0 

20 
3z%74°0 

©
 

SON 
20 

300S870 
70 

30084"0 
10 

azg09°0 
70 

3f.95'0 
coe 

30000'0 
00 

30000"0 
O00 

aLoun'd 
90 

30000°0 
09 

30000°0 
00 

30000°O 
00 

309V0'0 
= 

40H 
00 

30000°0 
09 

30000°0 
An 

BDCuLTO 
00 

FC 
WTO 

HOw 
4000470 

00 
30000°0 

40 
3u%u:"C 

tO 
3000470 

48 
3000470 

00 
300000 

10 
3000:'0 

50K 
$0 

3000L70 
40 

3000170 
90 

3cQu0'O 
19.32 

vite 
sue 

30004°0 
00 

36977°0 
10 

*0 
40 

30007°0 
10 

30004°0 
00 

ayLOy'O 
10 

az941°O 
=
 

70H 
$0 

30009"0 
49 

30004" 
00 

326080 
10 

35yL'S 
Zum 

30004°0 
99 

30000"O 
10 

‘0 
40 

30004°0 
10 

30004°0 
09 

30000°0 
10 

30%1°0 
=
:
 

0K 
40 

3000b"0 
10 

300040 
on 

300000 
40 

au 
vi "C 

o- 
30000°0 

70 
34654°0 

20 
36Lc1'0 

20 
3¢442°0 

09 
30000°0 

Lo 
aRzt2*0 

40 
36582°0 

HOW 
20 

39222°0 
OY 

30000'H 
10 

3Zzsc°0 
Lo 

aLe2"0 
Om 

30000°O 
LO~21498'0 

720-3925/'0 
10 

300040 
00 

30000°O 
Lo-aS7es'0 

7O0~aB"%5°0 
0H 

40 
3000470 

09 
30000 

do 
3400470 

Wo-a77. 
1" 

20M 
30000°O 

10 
3g144°0 

00 
37its"0 

20 
3972270 

09 
4V000°0 

00 
¥4959°0 

LO-atcys'0 
©
 

90H 
20 

3921270 
ov 

300000 
00 

30928" 
16°0 

GOK 
30900'0 

00 
3s¢04'0 

LOeazzoL'o 
40 

3000470 
00 

3000070 
00 

a67Z9'0 
0 

ayeys'O 
sow 

40 
30004°0 

ov 
30000'0 

00 
3sors"0 

7*0 
SOK 

40900°0 
00 

32229'0 
00 

3z6se'0 
40 

30001°0 
00 

30000'0 
00 

a¥6ez°0 
00 

371106°0 
70H 

10 
3000470 

09 
30000'0 

00 
3S227"0 

00 
39979°0 

On 
30000°0 

00 
3$082°0 

40-38295°0 
40 

30004°0 
00 

30000"0 
00 

astzs‘O 
00 

a¥s91'0 
son 

40 
3000470 

00 
400000 

00 
37424'0 

LO-aga7i "0 
son 

3900070 
00 

3bE77'0 
00 

392920 
40 

30U0L"O 
0 

30000°O 
00 

360b"0 
00 

ayeuL'O 
70H 

bO 
3900670 

00 
30000°0 

90 
39942'0 

LO-ayrsa"e 
FO 

30900°0 
00 

37197°0 
00 

37dus‘0 
140 

3000470 
00 

3000070 
0 

3€sb7'0 
00 

3sez2°0 
LOW 

10 
3000470 

09 
30000°0 

00 
325620 

10-39796'0 
ch 

30900'0 
20 

36¢64°0 
10 

34402'0 
20 

32999°0 
00 

40000°0 
70 

392g4°0 
10 

34979°0 
40n 

20 
3000S°0 

08 
3000070 

10 
3iBby'O 

40 
aviei*e 

fon 
30900°O 

20 
38St¥"0 

20 
38416°0 

£0 
3000470 

08 
30000" 

720 
aesoK"O 

70 
32957'0 

—90n 
£0 

30U01°0 
PY 

36z74°0 
70 

Bisb2'0 
20 

3zsc870 
LOR 

©200°0 
20 

3499870 
70 

atsrz'0 
£0 

300060 
09 

30000°O 
20 

37L2g"0 
20 

302750 
—-<On 

20 
32999°0 

0¥ 
30000" 

20 
3zS21"0 

19 
29995 "0 

cn 
30009°0 

20 
392420 

20 
3zu11"0 

£0 
30091°0 

00 
30000°0 

20 
asetg’O 

70 
36217°0 

0m 
20 

32499970 
00 

30000°O 
70 

32404'0 
19 

3f9v279 
On 

30900°O 
20 

3595b°0 
LO 

£9 
30006°0 

YU 
3000070 

70 
3£264'0 

70 
agyii'O 

son 
20 

3299970 
00 

30000°0 
20 

30224'0 
10 

agsrm'e 
50m 

a£2ss'0 
20 

3eE2b°0 
20 

£0 
3900670 

40 
3b0f2°0 

70 
39zE4°0 

20 
392760 

=
 

20m 
£0 

3000b°0 
10 

39581470 
70 

3EEz1°0 
20 

39 
45°C 

m 
4204270 

10 
Fb9eR"O 

LO 
20 

30529°0 
10-30005'0 

40 
agztz'0 

10 
aB7HL'0 

Lon 
20 

3288S°0 
10-38Sb2°0 

10 
376z8°0 

10 
a8eN2"0 

on 
30000°0 

Lo 
40 

20 
37222°0 

00 
3000070 

LO 
31644"0 

10 
abseL'o 

4ov 
20 

3297270 
09 

30000'0 
10 

36422°0 
40 

3u97t "0 
«ov 

30000°0 
20 

40 
£0 

30004°0 
00 

30000°0 
20 

349440 
Lo 

asz¢s*0 
=
 

90¥ 
£0 

3090470 
09 

30000°0 
20 

3ss¥i'0 
voy 

30000'0 
20 

30sf7'0 
20 

£0 
3000b°0 

00 
30000°0 

20 
3S98b"0 

70 
39951°0 

Sov 
£0 

39006°0 
09 

300000 
20 

3o184'0 
soy 

30000°0 
20 

376bb'O 
10 

$0 
3000670 

09 
30000°0 

10 
306680 

40 
aS771'0 

= 
OV 

£0 
3000670 

ov 
300000 

70 
30602"0 

sey 
30000°0 

20 
36494°0 

10 
£0 

30004°0 
09 

30000°0 
20 

B£2t2"0 
20 

395I5°C 
SOW 

£0 
3000470 

00 
30000" 

70 
avge2'0 

soy 
30900°0 

70 
3£18b°0 

10 
£0 

300040 
00 

30000°O 
20 

3SLsz'0 
20 

agzi4'0 
=
 

-20¥ 
£0 

3000470 
00 

30000°0 
20 

acezc‘0 
oy 

300000 
40 

3s6sR"0 
10 

£0 
3000470 

08 
3000070 

Lo 
a£esz"0 

10 
36Nd7'0 

Loy 
£0 

3000670 
00 

300000 
20 

a¥e9t"O 
oF 

30000'0 
90 

36008°O 
00 

3940170 
40 

3000670 
00 

30000°0 
00 

atg67'0 
00 

3ZE9<'0 
a
 

40 
3000t70 

00 
30000" 

00 
3eyt7°0 

7h) 
30000°0 

00 
39060 

00 
3usei"o 

19 
3094-0 

00 
30000°0 

00 
3zE42°0 

40-360e%°0 
= 

17 
40 

300040 
00 

30000°D 
00 

39642"0 
sit 

300000 
20 

3df24'0 
40 

300L6°0 
20 

30056°0 
00 

30000°0 
Lo 

aizs9"0 
10 

aEs%y'0 
|
 

ata 
20 

31926"0 
09 

30000°% 
20 

32051" 
9 

71 
300000 

40 
3SS78°0 

40 
a0z81" 

20 
386$9°0 

00 
30000°0 

10 
39S97°0 

00 
az7oR'0 

uty 
20 

36£68°0 
09 

30000'O 
Lo 

3s4470 
0 

47 
30000°0 

20 
38822°0 

40 
394260 

£0 
3000470 

00 
3000070 

Lo 
azegz*0 

10 
abz71'0 

=
 

47 
20 

32499°0 
09 

30000'C 
Lo 

arcKz"O 
0 

8t 
30900°0 

20 
34022"0 

20 
3zazt‘O 

20 
307SS°0 

09 
30000°O 

10 
30%67'0 

00 
3z444'0 

407 
20 

3ES82°0 
00 

30000") 
LO 

37L79"0 
10 

ahzsi"0 
204 

3090070 
20 

36642°0 
20 

ags7l'd 
70 

B0S6¥"0 
Ov 

40000°O 
70 

Bz90z"0 
70 

3dius"0 
=
 

£0 
30V0L"0 

09 
30000'0 

29 
3zcis"0 

20 
az0s0"O 

= 
407 

a¢000°0 
40 

39S29°O 
tO 

34R7E'0 
20 

39451470 
09 

3000070 
00 

30S79"0 
00 

a4S67°0 
707 

20 
372070 

00 
30000°0 

10 
3¢z92°0 

40 
369°'°0 

297 
40900°O 

10 
3806270 

40 
azset'd 

20 
35247°0 

09 
3000070 

to 
aggts'O 

00 
3si¥s*0 

©
 

007 
20 

3S9LS"0 
09 

3000070 
Lo 

3£0z7"0 
0 

348-6" 
907 

492000 
20 

3242670 
40 

3250870 
20 

36776°0 
00 

30000°0 
20 

34674°0 
20 

38S11"0 
<0 

£0 
3000470 

00 
30000" 

70 
30981"0 

Lo 
34070°0 

0 
30000°0 

20 
3094L"0 

10 
agess'0 

20 
3209°0 

09 
30009°0 

Lo 
azse*0 

00 
707 

20 
391690 

00 
300007 

LO 
359070 

00 
a¥z96"0 

707 
20000° 

10 
37682°0 

00 
32945 "0 

20 
3929£°0 

09 
39000°O 

LO 
3beRe"0 

10 
507 

20 
3866970 

00 
3000070 

10 
arss270 

00 
37z07"0 

507 
30009°0 

20 
38g64°0 

20 
39zS1°0 

£0 
3000470 

00 
30000°0 

20 
36904°0 

20 
201 

£0 
3000670 

00 
3000079 

10 
3799670 

Lv 
36E79°0 

70) 
30000'0 

20 
3s692°0 

20 
abv07'0 

€0 
3000470 

00 
40000°O 

70 
absau'0 

20 
abuvy"0 

107 
£0 

3000670 
00 

30000°0 
20 

3904270 
20 

3271'0 
107 

3900070 
bo 

3924470 
40 

0 
20 

30094°0 
00 

30000°0 
10 

39¢%4°0 
40 

3E1S5°0 
© 

08 
10 

30007°U 
00 

30000°0 
00 

39z86°0 
40 

362.470 
© 

<08 
30524°0 

00 
39062°0 

00 
3B414°0 

20 
3074470 

OV 
30$24°0 

00 
3662670 

10 
ageiz"0 

408 
40 

3912670 
00 

30624°0 
00 

37f08"0 
10 

300"1'0 
=
 

08 
#0000°0 

20 
3£7bb"0 

10 
0 

£0 
3965470 

09 
30000°0 

20 
FL0St'O 

20 
ascot‘ 

508 
£O 

3568b"0 
00 

30000°0 
20 

F290K"0 
40 

FLdcz'0 
ses 

90 
3564770 

40 
30002"0 

$0 
ag0zg°0 

£0 
azzez"0 

90 
39082°0 

20 
30024°0 

70 
B£ObE'O 

90 
32991°0 

708 
90 

3062670 
10 

3000s"0 
£0 

a0gs8"0 
¢0 

3f290°0 
os 

90 
3000970 

$Y 
a0008°0 

€O 
38yby'O 

£0 
3R022°0 

$0 
307040 

20 
39024°0 

90 
ayzzs'0 

90 
agszi'o 

=
 

08 
$0 

378b4°O 
10 

300020 
70 

abyLL'O 
60 

3f0sP"0 
os 

WOWLXWM 
=
 

WANTNIN 
| 

"ABQ°NYLS 
= 

OWVAH 
| 

BTHVIMVA 
WOWIXYH 

=
 

WOWENTW 
| 

-SABOTNVAS 
= 

WYBH 
| 

aTEVIBVA 
WOWIXVR 

=
 

WOKININ 
© 

SARG*NYLS 
= 

oNYSN 
| 

BT EY 
TEA 

926 
© 

SNOLLVANISEO 
40 

“ON 
YEE2 

® 
SNOTAVAWISGO 

du 
‘ON 

Oys2 
© 

snoravauasao 
th 

SSv19 
ob 

SS¥19 
*   

  
  
 
 

T 
NOLLWOIdISSVID 

AW 
LNanNOISSV 

NOTL¥ 
Neve



- 346 - 
ad 

ory 

Denoewaxnd 
Arvat 

SC 
acu9279 

29970 
 
 

40 
39904°0 

20 
24S2s°0 

$9 
3090670 

£0 
3000470 

40 
3000170 

20 
3009970 

 
 

a0szb0 

HOW IXY 

 
 

09 
30000" 

09 
30000'0 

09 
300000 

00 
30000'0 

09 
40000" 

08 
30000°O 

08 
30000°0 

29 
400120 

00 
400009 

49 
20004"0 

40 
30001'o 

40 
30001" 

00 
30000" 

G0 
40000" 

0¥ 
40000" 

00 
30090" 

08 
30000" 
300000 
30000" 
30000°0 
30000°0 
30900'0 
30000"0 
4¢000°0 
300000 
3e¥es 0 
32429°0 
3b000"0 
40000°0 
30000°0 
30000°0 
30GC0"0 
30000"0 
30000'0 
a¢000'o 
a0000°0 
30000° 
30009" 
30900°9 

00 
30000% 

00 
30000" 

00 
40000'0 

00 
300009 

0@ 
30000"0 

00 
30090" 

00 
30900°0 

0¥ 
30000°0 

ou 
30000" 

00 
30000°0 

00 
30s28"0 

00 
30000°0 

£0 
30062"0 

£0 
300S2°0 

WOWIMIW 

   

    
  

  

 
 

7 
a8 

282 
eeb 

£ 
of 

ee 
“oo 

so 
an 

oes 
bo 

vet 
26s 

ose 
s2s 

ANWNE3D 
GNVITOH 

i1973@ 
3ONVHS 

DUNOBNIANT 
ATYAT 

ANYWYRD 
ONVTIOH 

L19738 
3oNVeS 

DHNOBWAKNT 
AIVAT 

ANWAYID 
GH¥ITON 

W/1975@ 
ZoKVS 

00 
37292"0 

LoeazrZ0"0 
© 

G09 
40 

3000670 
ov 

300000 
00 

3zg0s0 
00 

agovz"0 
~— 

909 
$0 

300070 
00 

30000°0 
00 

azcis*0 
10-3Z¥¥¢ 

309 
60 

37264"0 
40 

3eei2°0 
== 

cop 
$0 

30007"0 
00 

3000070 
Lo 

aziEE'O 
10 

30492°0 
<< 09 

40 
3000970 

00 
30000°O 

10 
39zt4°0 

10 
aezez"C 

=
 

<08 
00 

328570 
00 

36R49°0 
= 

909 
40 

30001."0 
00 

300000 
00 

ag2os*o 
00 

3iz¥2°0 
©
 

409 
$0 

30001"0 
00 

30000°0 
00 

Bxz¥¥"0 
00 

aiz92'0 
© 

909 
to 

3£s2¢"°0 
00 

az995°0 
=
 

g00 
20 

32227°0 
00 

30000°0 
Lo 

BEgSL*O 
LO-3¥"50'0 

=
 

c00 
20 

36890 
00 

3000070 
10 

ByiZ9'O 
40 

aicst'O 
600 

20 
a972£°0 

20 
39409°0 

209 
£0 

30004"0 
09 

30000°0 
20 

30666°0 
20 

32499'0 
709 

£0 
30004°0 

00 
300000 

20 
agisz'0 

20 
30°81'0 

=
 

709 
20 

36228°0 
20 

322020 
00 

£0 
30004"0 

09 
#0000" 

70 
aoges'O 

20 
aL%s¢°0 

=
 

Low 
£0 

30004°0 
00 

40000°0 
20 

aveg2z°0 
20 

32vug'o 
= 

Loo 
00 

abf62"0 
bO-3e9¢¢"0 

gH 
$0 

3000170 
00 

300000 
00 

3e962°0 
10=36524°0 

90K 
40 

3000t°0 
00 

30000°0 
00 

aegre'0 
00 

30zs1°9 
=
 

one 
20 

34604"0 
20 

34279'0 
OH 

20 
300S¥"0 

2v 
30002"0 

70 
B0601"0 

20 
3Z.h4°0 

—-cOH 
20 

3002870 
20 

30022"0 
10 

3cgze'O 
20 

ancz5"O 
Gam 

00 
300000 

00 
300(1°0 

gH 
40 

30004"0 
00 

30000°0 
Lo=ae20s'0 

2o-asec2"0 
50H 

00 
30000°O 

00 
30000° 

00 
30090'0 

00 
30°. 

AC 
Hon 

00 
30000°O 

to 
auuur 

0K 
$0 

3000470 
00 

30000°0 
Lo~a¥zus'd 

00 
3Scc6°0 

50H 
40 

3000670 
10 

3000470 
00 

3CcG0'O 
10 

30 
v:"9 

00 
39969°0 

10 
a4czi'0 

20H 
40 

30007°0 
40 

30004" 
00 

azztg'o 
LO 

agic2"9 
©
 

20K 
40 

30006"0 
10 

30001'0 
00 

azgss*0 
40 

36 
51°60 

00 
30000"O 

10 
30u01°0 

=~. 
OW 

40 
3000L"0 

10 
30004°0 

00 
30000°0 

10 
30c0''0 

LOW 
$0 

3000670 
bY 

300010 
00 

30000°O 
40 

av 
vi'o 

$0 
32946°0 

10 
32:91°0 

pow 
20 

379S£"0 
OU 

306bb"0 
LO 

agsst'O 
10 

aZ791°0 
GOW 

20 
31702"0 

00 
30000" 

10 
a92zz"0 

10 
30%87°C 

bo-39822"0 
gO-34a7Z'0 

OW 
40 

3000170 
OU 

30000" 
00 

B2zt4'O 
Lomaya61'0 

©
 

20H 
$0 

30004°0 
00 

30000"0 
Lo-B0712°0 

Gueaiuse"o 
00 

3£9¢4°0 
70°34:99°0 

—
 

90W 
40 

32875°0 
00 

30000'0 
on 

a9gZ2°0 
LO~aSe4L°0 

©
 

DOW 
40 

396690 
00 

30000°0 
00 

ayiz'0 
Lo-300C 

18 
00 

30982°0 
00 

ag075°0 
©
 

cow 
40 

3000470 
ov 

30000°0 
on 

ax9t7"0 
00 

alsez'0 
©
 

cow 
40 

304040 
00 

300000 
00 

39967°0 
00 

anesc"e 
00 

38088°0 
00 

3092970 
=
 

90W 
$0 

300940 
09 

30000°0 
00 

a4s9z"0 
00 

3072670 
= 

-F0W 
$0 

30004°0 
00 

30000'0 
00 

agozt'o 
00 

avese® 
00 

38801°0 
L0*36041°0 

s0n 
40 

30004"0 
00 

30000"0 
00 

3¥LZ¥°0 
00 

azvoo'o 
50H 

40 
3000670 

00 
30000°0 

00 
38992°0 

Lo-39552°0 
00 

422740 
L0-3dy27"0 

70 
40 

300b"0 
0¥ 

30000°0 
00 

Btsyz"0 
LO-35/92°0 

—-20W 
40 

3000b°0 
00 

3000070 
00 

a%cis'0 
00 

399.170 
00 

35090 
00 

37972°0 
=
 

Low 
40 

30001°0 
00 

30000°0 
00 

32264"0 
00 

¥2725°0 
LOW 

$0 
3000170 

09 
300000 

no 
3e68E"0 

00 
aisin'e 

70 
34824°0 

10 
a95c9°0 

0m 
20 

3299970 
00 

30000'0 
70 

B29bb°0 
10 

ayav7'0 
= 

ZO 
20 

32999°0 
00 

40000°0 
70 

3zES4°0 
40 

36 
ce"0 

20 
3¢00£"0 

20 
a8977°0 

—G0n 
£0 

20004"0 
09 

3000070 
20 

3Z04E"0 
70 

309104°0 
90K 

£0 
3000170 

00 
30000°0 

20 
agise'O 

20 
a9 

-e5'C 
70 

386¢£°0 
20 

34%7¢'0 
con 

£0 
30001°0 

09 
3000070 

70 
39162°0 

20 
ayos7°0 

con 
£0 

300040 
00 

30000°O 
20 

3izs2"0 
20 

3881'S 
20 

24208"0 
20 

30972"0 
70h 

£0 
3000670 

00 
30000" 

70 
36292°0 

20 
39t0b'0 

70n 
€0 

30UNL"O 
00 

30000'H 
20 

30e6t'd 
70 

38501" 
20 

39802"0 
20 

30%21°0 
= 

son 
£0 

2090470°0¥ 
30000°0 

20 
3cg6L'0 

70 
abrei"O 

© 
son 

20 
300S2"0 

00 
30000°0 

20 
3sie4'0 

20 
asrci'o 

20 
37912"0 

20 
aasye"0 

© 
70m 

£0 
300010 

40 
34062"0 

70 
34692"0 

20 
38%S5'0 

20K 
£0 

3000b°0 
40 

38884°0 
20 

3£o4470 
20 

a5966° 
00 

34985°0 
00 

39926°0 
Lom 

$0 
390970 

10-38426°0 
00 

36999°0 
00 

ayzez"0 
LON 

20 
3262270 

[v~38s00'9 
10 

dyi7bO 
GO 

32eci"0 
40 

39464'0 
40 

a9y02°0 
= 

Zov 
40 

3571£"0 
00 

30000°0 
00 

arsfr"0 
00 

asz¥s"0 
©
 

Lov 
20 

3978170 
00 

30000" 
Lo 

3zzsb"0 
10 

3srsi79 
20 

3890b°0 
40 

39167°0 
90v 

£0 
3000470 

08 
30000°O 

20 
3996270 

10 
ag%7R'0 

90¥ 
£0 

3000170 
00 

30000'O 
20 

B02Eb'0 
10 

382,5°0 
70 
3
£
9
4
4
°
0
 

20 a¥cv1"dO 
cov 

£0 
300040 

00 
30000°0 

70 
302S4°0 

10 
3gez9°0 

cov 
£0 

30001°0 
00 

3000070 
70 

afzzs'0 
20 

ass; 
"0 

40 
37972'0 

40 
30991°0 

—g0v 
£0 

309040 
00 

30000°0 
20 

ag6zi"0 
10 

aSez9"0 
4 0¥ 

€0 
30096°0 

00 
30000°0 

10 
3459670 

Lo 
azesie 

20 
348940 

20 
3u967°0 

~~ 
gov 

£0 
30004"0 

00 
30000°0 

20 
azevE"0 

70 
35sSe°0 

cov 
£0 

30060 
Ov 

300000 
20 

3£002°0 
20 

38664°0 
20 

a
r
e
s
’
 

20v 
£0 

3000470 
00 

30000°O 
20 

agt62°0 
20 

30957"0 
70v 

£0 
300060 

OV 
30000°0 

20 
alsez'o 

(0 
3es2s'0 

40 
assut"0 

Loy 
£0 

30906"0 
00 

30000°O 
20 

adtzb'0 
10 

aszey'O 
—LO¥ 

£0 
30006"0 

ov 
3¥000°O 

40 
3zzes*0 

00 
3bgsf'0 

00 
3b2si'0 

©
 

419 
40 

3000470 
00 

30000°0 
00 

3¥96%'0 
00 

a9ct7'0 
== 

417 
40 

3000470 
00 

30000° 
00 

3¥497'0 
00 

30£02°0 
LOnasrfy'O 

= 
1
 

$0 
3000470 

0 
30000°0 

00 
3z524°0 

LOm36916°0 
= 

19 
10 

3000b"0 
ov 

30000°0 
00 

acsiz"o 
$0 

32425°0 
40 

a¥zus'o 
249 

20 
36U08'0 

LU-~afeeh*o 
10 

3026970 
10 

azszs°0 
747 

20 
30264°0 

09 
30000 

0 
20 

3¥z01"0 
40 

2¥956"0 
00 

3s6v1°0 
= 

LT 
20 

31742"0 
09 

30000'0 
10 

39E44"0 
Lo=30'9R'0 

LL 
20 

3948270 
09 

30000°0 
10 

36R¢s"0 
$0 

34669°0 
10 

aiut*o 
= 

att 
20 

39026'0 
oY 

30000°0 
Lo 

3$669°0 
10 

af9zt°0 
aL) 

20 
3959870 

00 
30000") 

10 
atizs*o 

40 
37L46°0 

LO*assu0'o 
607 

20 
3268270 

00 
3
0
0
0
0
0
 

10 
asszz*0 

00 
areis'o 

607 
20 

3786570 
00 

30000 
0 

40 
39f09°0 

20 
30622°0 

20 
37019°0 

=O 
20 

3740870 
00 

30000°0 
20 

3ff2b°0 
10 

3607570 
=O 

£0 
30U0b"0 

09 
30000°0 

20 
35042"0 

00 
342920 

00 
asssi*o 

=
 

yon 
40 

a7€9270 
00 

30000" 
00 

asysz'0 
00 

3067170 
= 

407 
20 

38201°0 
09 

30000°G 
00 

azzss"o 
40 

382420 
00 

a9ss7°0 
© 

90 
20 

3z5S4"0 
09 

30000°0 
Lo 

aSebb0 
00 

39sz1°0 
© 

407 
20 

3£967"0 
00 

30000" 
Lo 

3rz95°0 
40 

299k8°0 
10 

3845570 
©
 

07 
20 

30008"0 
09 

30000°0 
20 

abLbL"O 
10 

36504°0 
G07 

£0 
309040 

00 
30000°0 

zo 
3istL'O 

00 
39269°0 

Lomauiss’o 
= 

407 
20 

37285°0 
00 

30000°0 
Lo 

aseze"0 
00 

36:%5°0 
90 

20 
32829°0 

0¥ 
30000°0 

to 
3cf61"0 

bo 
3£024°0 

00 
age91"0 

=
 

£01 
20 

3968870 
OV 

30000°0 
10 

ag289"0 
10 

ansze'o 
£07 

20 
3671270 

00 
30000'O 

40 
370s2'0 

40 
32418"0 

40 
3zz92°0 

207 
£0 

3000170 
08 

30000°0 
20 

386540 
70 

ayiz2"0 
= 

707 
20 

32622°0 
00 

30000'0 
Lo 

3¢irz"0 
20 

37874"0 
20 

30711°0 
1.07 

20 
32086°0 

00 
30000'0 

70 
382940 

20 
32Z29°0 

107 
20 

39966°0 
09 

30000°0 
20 

3ucct"0 
40 

302€"0 
10 

36275'0 
cS 

20 
3007S"0 

40 
300020 

10 
aeysz"0 

10 
3R9S0'0 

©
 

c0s 
20 

3001470 
00 

30000°O 
10 

azets'o 
00 

37482"0 
10 

3S4i2°0 
408 

20 
3607L"0 

00 
3802s"0 

Lo 
azesb*C 

10 
az90C'0 

908 
40 

30£99°0 
00 

30Sz4"0 
CO 

3¥ctR'O 
70 

20 
38260 

20 
30f2y'0 

=~ 
s 0S 

£0 
39084°0 

00 
30000°0 

20 
35002"0 

20 
36291°0 

=
 

08 
£0 

3292470 
09 

30000°0 
20 

3£091'0 
08 

90 
3242670 

90 
3518270 

=
 

708 
$0 

3294170 
50 

30426°0 
0 

3200270 
90 

3e25y'0 
=
 

208 
90 

362£6°0 
20 

30008"0 
co 

3z706'0 
70 

70 
3£084°0 

90 
3$262°0 

6s 
$0 

3£922°0 
£0 

49S¥S"O 
70 

aLzE2"0 
¥0 

a9EHy'O 
Los 

$0 
aSOYL"O 

20 
300S6"O 

70 
azLzb°0 

a8 
*ARC'NVAS 

«=O WVSH 
©
 

BT BYTEYA 
WOHIXVN 

= 
W
O
K
E
N
 

SARG*NVAS 
=~ 

NYBH 
| 

aTAVTUVA 
WOWIXVH 

=
 

WOWININ 
SARGTAVLS 

= 
K
Y
 

BT EYTEYA 
SEEL 

* 
SNOTAYANaSO 

40 
“ON 

684 
= 

SNOLAVANaSAO 
Jo 

*O) 
$@b2 

= 
snordyavagso 

4 
“oN 

Sov 
B
s
a
 

t
t
 

  
  
 
 
 
 

T 
NOTAVOTSISS¥10 

A@ 
ANSnNOISSY 

N
O
L
 
Inede



387) = 

  
     

 
 
 
 
 

  
 
 

  

7 
9 

2 
fb 

£0 
ROb 

of 
ssz 

ssh 
ase 

cat 
£2 

QUNUGH3KNT 
AIVAL 

ANVHESD 
QNVIION 

NNT9Tae 
BONVHS 

DUNVEHAKNT 
AIVAL 

ANYMESD 
GNYIIOy 

Wii19138 
ZoNVNS 

40 
3900270 

00 
30000°0 

00 
3bzsy'0 

00 
asv02"0 

90 
40 

300080 
00 

3000070, 
00 

arszz"0 
“0 

908 
40 

3000770 
00 

#000070 
10 

3842170 
00 

ab/sG70 
=
 

cod 
40 

3000770 
OU 

30000°0' 
to 

3gis4"0 
10 

‘0 
so9 

40 
3090470 

09 
20000'0 

00 
abziy'O 

00 
3Se¥7'0 

409 
40 

3000170 
09 

300000 
00 

384¥s"0 
00 

367S1°0 
=
 

$09 
£0 

30004°0 
0¥ 

30000°0 
Lo 

B6ytR'O 
00 

azv¥Z'0 
== 

S00 
20 

387L2°0 
00 

900007 
Lo 

BZ6R5°0 
00 

30NeC'0 
$00 

£0 
39004"0 

00 
30000°O 

70 
a09fE°O 

20 
38¢71°0 

=
 

209 
£0 

30001°0 
00 

300000 
z0 

36089°0 
20 

209 
£0 

300040 
Ov 

80000"0 
20 

aSz27E°0 
20 

38770 
LOD 

£0 
300060 

00 
30000" 

20 
32047°0 

20 
8 

VO 
3000470 

09 
20000°0 

00 
30005°0 

00 
30,US'0 

90H 
LO 

3000b70 
08 

30000°0 
00 

3¢9z7°0 
00 

oom 
20 

39028°0 
20 

300SL"O 
20 

3Legb'0 
20 

aBséc'O 
SOK 

20 
300b2"0 

20 
300460 

40 
az7be"0 

20 
sch 

40 
300040 

00 
30000°O 

00 
aSz6z°0 

LO0~a9186' 
OK 

00 
30000°0 

08 
30000" 

00 
3C000°C 

00 
oom 

40 
3000b70 

00 
30000° 

00 
a91K£°0 

00 
az7/R'O 

SOK 
40 

3000170 
LO 

300040 
00 

30000"0 
10 

scm 
40 

200080 
10 

30004°0 
00 

30LS7°0 
LO 

3bHtL"O 
© 

20H 
40 

BOCO7"O 
LY 

30004" 
00 

3z027"0 
10 

0 
70h 

40 
3000170 

OY 
30000°0 

00 
3¥E9L°0 

00 
39726'0 

=
 

LOK 
40 

30V0b"0 
10 

30004°0 
00 

30000°0 
10 

0 
. 

20 
3160670 

00 
300000 

Lo 
399960 

10 
360z5°0 

ROW 
20 

30008"0 
00 

30000" 
10 

3sges'0 
10 

‘0 
RON 

40 
3000470 

OY 
40000" 

09 
3zL92'0 

LO=az452"0 
40H 

HO 
3000170 

OU 
30000°0 

00 
a¥s0t"0 

40- 
‘0 

g0K 
20 

3000$°0 
ov 

40000'0 
Lo 

a¥z%E"0 
00 

36zS5°0 
90H 

20 
39197°0 

00 
30000 

0 
10 

32zt2"0 
00 

‘
0
9
0
K
 

$0 
3000470 

OU 
30000" 

00 
abOLE'O 

LOm3zre1°0 
—
 

SOH 
40 

30004°0 
00 

30000°0 
90 

37Sz4°0 
L0- 

‘0 
KoW 

40 
3000470 

ov 
30000°0 

09 
34z99°0 

00 
34947°0 

.
 

9OW 
40 

30004°0 
ov 

3000C'n 
00 

3eg67"0 
09 

70 
Fon 

40 
3000670 

00 
30000°O 

Lo~30ESS'0 
2
0
-
3
Z
9
u
5
 

"0 
O
W
 

40 
3000b"0 

08 
30000°0 

00 
3899470 

LO=z¥257'0 
son 

40 
30004"0 

Ov 
3000070 

00 
asyze*0 

00 
a9511°0 

70H 
40 

300010 
00 

30000" 
00 

aiss'0 
00 

2On 
LO 

3000470 
00 

30000°0 
on 

395060 
00 

3f4U1"0 
LOW 

40 
3000170 

oY 
30000'0 

00 
afn27°0 

00 
ce 

£0 
30001"U 

09 
30000°0 

20 
39gse"0 

20 
3zezt'0 

20m 
20 

3299970 
09 

30000°0 
20 

3szib'O 
10 

on 
£0 

3000470 
00 

300000 
70 

30099°0 
20 

392797'9 
gh 

20 
3299970 

00 
30000'0 

20 
3£451"0 

Lo 
eon 

£0 
3000470 

09 
30000'0 

20 
3te9e'0 

20 
35502'0 

son 
$0 

3000670 
00 

20000°0 
20 

38447°0 
20 

<on 
£0 

3000470 
00 

30000°H 
an 

3£90G"0 
20 

36251'0 
70M 

£0 
3000670 

00 
30000'0 

20 
3gu¥s'0 

20 
2en 

£0 
200040 

OY 
300000 

20 
39¢E4"0 

10 
30V19'0 

—
 

£OM 
£0 

300040 
09 

3000070 
20 

3re¥s"O 
40 

50 
£0 

3000470 
ov 

30000°0 
20 

a2se4'0 
70 

a4ze6'0 
20m 

£0 
30001°0 

40 
dbe067O 

20 
30624" 

20 
2cn 

£0 
3005270 

L0=3S976°0 
20 

36e5k°0 
20 

387¢7°0 
LOM 

20 
39¥97°0 

4U-30b79°0 
LO 

B10zc"O 
40 

or 
£0 

3£796°U 
00 

30000°0 
20 

26026"0 
20 

s091¢'0 
= 

20¥ 
20 

31822°0 
09 

30000°0 
10 

3180s"0 
40 

e0v 
£0 

300040 
00 

30000°0 
70 

3giac'0 
20 

3zzz7'0 
90 

€0 
3000470 

00 
30000°0 

20 
32791" 

so¥ 
£0 

3000470 
00 

40000°0 
70 

avgy7°0 
20 

ardes'0 
= 

SOV 
£0 

300010 
Ov 

20000" 
20 

azres"O 
soy 

£0 
3000670 

09 
30000°O 

40 
aBL06'0 

10 
3Z701"0 

90V 
£0 

3000170 
00 

30000°0 
20 

3ozb2°0 
20¥ 

£0 
3000670 

ov 
30000' 

70 
3zg02"0 

10 
av2dc’Od 

50v 
£0 

3000670 
0 

20000'0 
70 

31ec2°0 
soy 

€0 
3000b'0 

08 
30000'0 

20 
azg2z4"0 

10 
avesz'O 

20v 
£0 

3000670 
00 

30000'0 
20 

396z28'0 
7c¥ 

40 
31578°0 

00 
300000 

00 
3£079°0 

LOeagelo’O 
= 

LOY 
£0 

3000170 
09 

30000'0 
20 

#8974"0 
ov 

LO 
3000470 

00 
300000 

00 
32g64"0 

L0e3guoe’O 
= 

91) 
$0 

3000170 
00 

300000 
00 

asgis'o 
7a) 

40 
3000L70 

0 
30000'n 

00 
3eE9b*O 

L0mabod2"0 
s) 

40 
300040 

00 
30000'n 

00 
3¥692°0 

si} 

20 
36026°0 

0 
30000'n 

20 
d7Bd2°0 

20 
abers'0 

au 
20 

32846°0 
00 

30000" 
20 

3
0
h
"
 

ay 
20 

32966'0 
oY 

30000°0 
20 

aygz2"0 
20 

aztul’0 
LT 

20 
385580 

00 
30000'O 

Lo 
34908°0 

a 
€0 

390040 
0¥ 

300000 
20 

20291'0 
10 

af077'0 
=
 

OT 
€0 

3000670 
09 

30000'0 
20 

3\s24°0 
on 

€0 
300060 

00 
300000 

70 
3£472°0 

10 
3B52P°0 

407 
20 

3492270 
0 

30000°0 
10 

3¢uL"0 
00) 

£0 
300010 

0¥ 
30000" 

20 
azzos"O 

20 
abcez"O 

=
 
07 

£0 
30004°0 

00 
40000'0 

20 
3rete'd 

#07 
£0 

3000b°0 
09 

30000°0 
20 

a009%"0 
20 

ghisy'0 
= 

402 
20 

365570 
09 

30000'0 
Lo 

39zv2"0 
201 

20 
3L0ge'0 

OY 
30000°0 

10 
ag9SZ*0 

10 
39"Z1°0 

907 
20 

3¢ig270 
00 

30000" 
Lo 

a7ess*O 
or 

£0 
3000L°0 

0% 
300000 

20 
32574"0 

10 
3g9%9'0 

©
 

509 
€0 

3000470 
00 

30000" 
20 

32z954°0 
601 

£0 
30004"0 

Ov 
30000°N 

7M 
aoLOK"0 

10 
ayial"O 

— 
909 

20 
32065°0 

09 
30000°A 

to 
3ee7S"O 

207 
20 

38ZbS"0 
00 

30000 
Lo 

azgzs*O 
00 

aycy7"O 
=
 

£07 
20 

3840270 
OU 

3000070 
10 

3925270 
00 

Be*7170 
S07 

20 
354960 

0¥ 
30000°0 

20 
390210 

40 
30Gs¢'0 

=
 

207 
20 

ag¥9270 
00 

I000'O 
10 

3eS98"0 
3 

£0 
3000170 

00 
30000°0 

20 
385740 

10 
ade97'O 

= 
101 

€0 
3000170 

00 
30000°0 

20 
anz02"0 

40 
30009°0 

ov 
30000°0 

00 
30696'0 

00 
axeco"O 

=
 

08 
40 

3000970 
00 

30000" 
00 

391660 
10 

352£7"0 
00 

30524'0 
00 

3070¥'0 
00 

367SR°0 
708 

40 
B7BBS"0 

00 
30S21"0 

00 
azG04'0 

$0 
396040 

00 
300000 

£0 
ad27Z"0 

$0 
3BV51°0 

=
F
 

08 
€0 

302¢4°0 
00 

30000" 
20 

a91Eh"O 
70 

3467970 
10 

3000470 
£0 

34909°0 
£0 

asnsz‘0 
708 

90 
35SS¥°0 

40 
30009'0 

70 
3ss04'0 

$0 
a£9¥b"O 

LY 
300020 

90 
3ogzb°0 

$0 
agL97'O 

—L08 
$0 

30084"0 
40 

30008"0 
70 

329740 

WOWIXVA 
W
O
K
E
N
 

| 
SABO*NVAS 

= 
ONY 

BTRVTEYA 
WOWIXVH 

= 
-WOWINTW 

© 
*ABC*NYLS 

928 
= 

SNOTAVANASEO 
40 

“ON 
ob 

SS¥1D 
: 

  
  
 
 

T 
NOUAVOIdISSV19 

A@ 
ANSHNDISSY 

KOLLYINECE



- 348 - 

 
 

62h 
247 

Sen0snaxn) 
Alvar 

 
 

 
 

  

ANYHERD 
QNV110H 

  

29 
acs 

968 

  

   

Lys 

wiurova@ 
39Nvud 

$9 
30008'0 

00 
30000'n 

00 
aze64'O 

$0 
3909770 

09 
20000°0 

Lo 
3Zis4°0 

40 
20004°0 

08 
30000'n 

on 
Azi7s°0 

£0 
3200470 

00 
40000" 

20 
3¥ek4"0 

$0 
3900b°0 

GY 
30000'H 

20 
342750 

€0 
3000170 

09 
30000' 

zo 
agese'0 

49 
30004°0 

00 
40000" 

00 
3¢¢25°0 

30080'0 
2y 

a0uLE'O 
tn 

a¥0ss°0 
620°0 

00 
30006°A 

nn 
30000°0 

2 
40 

a00uLD 
on 

acquo'O 
0 

40 
3000470 

On 
34662°0 

2 
10 

a¥u0L'o 
00 

30cU0°0 
0 

0 
30000" 

Lo 
3Secc"0 

@ 
09 

30000" 
09 

3¢422°0 
2 

09 
30000°0 

0 
3590670 

& 
GY 

40009'M 
00 

3992270 
9 

00 
30900" 

nO 
3ELH9"0 

2 
OU 

30000" 
00 

36274°0 
9 

00 
30000" 

00 
3k¢u2'0 

9 
04 

30000" 
Go 

axE9F"0 
© 2u 

300S2'n 
70 

37972"0 
29e¢b'0 

° 
3257170 

° 
3E98LO 

Q 
3905970 

0 
3990270 

0 
32Lb6°0 

¢ 
3£066°0 

£2 
3900170 

00 
40000' 

2H 
39024°0 

£0 
3000b70 

OU 
a0g0a'n 

20 
3Cs92°0 

9 
3000170 

0¥ 
40000" 

70 
39c61°0 

0 
3000470 

04 
3000070 

20 
3eeu2"0 

£0 
3090470 

00 
49000" 

26 
a0ces‘0 

2 
3009:"0 

09 
30900%n 

20 
acct" 

30094°0 
0U 

400000 
00 

34978°0 
20001"9 

09 
30000" 

00 
36462°0 

37826°0 
GU 

30000'N 
2 

az09L° 
27076") 

00 
4v000'O 

20 
a72z4°0 

3999170 
00 

40000'M 
20 

3Leez"0 
34004" 

20 
3196170 

20004" 
20 

arses" 
24557" 

40 
37709"0 

a7ase" 
to 

3597970 
39004" 

76 
329940 

aea7S* 
bo 

3226970 
39907" 

to 
3264270 

3008" 
20 

3601470 
30voL* 

20 
3817270 

300g4" 
to 

3Lo4L'o 
3904450 

00 
36e52°0 

324670 
to 

39246"0 
39902°0 

10 
40U09"o 

90 
azett*d 

320710 
1 

30008" 
99 

39Cse°0 

Winnixvme 
—
 

WhntNIW 
—-*A30°NWLS 

teu 
s 

Lo-asors*o 
908 

00 
36466°0 

09 
00 

3S%£1'0 
708 

$0 
azesi'0 

$09 
70 

36007°0 
709 

20 
3¢582°0 

=
 

Lo 
00 

39%t1°0 
90H 

70 
38202°0 

60H 
99 

300un" 
on 

ee 
40 

3000 
50K 

bo 
36200" 

o 
Sey 

to 
aunuLto 

L0H 
10 

39489'0 
POW 

L0-3b47S"0 
40K 

LO-3esot'0 
©
 

90W 
0-32206'0 

sow 
00 

37580°0 
40H 

bona224u2 
"0 

50H 
to-39"29'0 

704 
00 

3696."0 
LOW 

70 
asste"O 

= 
yon 

19 
9920970 

90h 
to 

36%e6°0 
= 

som 
to 

3027970 
Fon 

00 
30.9670 

son 
20 

3491670 
Z0H 

to 
a99se*o 

Lon 
to 

30701" 
20v 

LO 
ass.c"0 

©
 

90v 
70 

38¢21'0 
© 

Sov 
40 

32425°0 
= 

OV 
20 

38emt'O 
—sO¥ 

70 
38.77°0 

—20¥ 
10 

3219070 
LOY 

Co 
avesttO 

9719 
WOrassa°0 

SLT 
20 

3820L°0 
717 

40 
32875°0 

LL 
40 

3899870 
OLY 

40 
3459070 

407 
20 

39899°0 
07 

40 
38720°0 

407 
bo 

399,20 
© 

907 
40 

3S¥ee'0 
$07 

00 
a77t2'0 

907 
00 

39961" 
01 

40 
34949°0 

707 
20 

34561°0 
407 

to 
agig0 

© 
<0S 

40 
3670070 

90S 
tO 

3z:06°0 
© 

¢08 
$0 

3842970 
708 

$0 
35989°0 

LOS, 

nya 
aluylavA 

SNOTLYAHISO_40_*ON 
2 

ssvig   10 10 40 
) 50 
<0 40 
20 to 40 
20 40 20 to 10 10 

s2et 

gdnueH|axN? 
ATVLE 

ANWHERD 
ONWTTOn 

WTOT 
ae 

3000770 
200090 
3000470 
3000670 
3000670 
30004°0 
30004°0 
30016°O 
20000°O 
3000470 
30007°0 
3000470 
Beeeh 

"0 
2000470 
39922°0 
3000470 
30001°0 
2000670 
2000670 
3000670 
300S2°0 
3000b°0 
3000670 
20004"0 
3900470 
3000670 
3969170 
3gh2b70 
30006°0 
000470 
36756°0 
30001°0 
2000470 
3005270 
3000b°0 
3900L°O 
3c02¥°O 
a9ig2°0 
3985970 
36219°0 
30001°0 
azeu4'0 
3298S 

°0 
3762270 
30892°0 
ag2igo 
3299970. 
3000170 
3009470 
39902°0 
3gigi‘o 
agzec"0 
agtes"o 

Nnwixy 

bo 

09 
30000" 

ou 
300000 

00 
30900" 

00 
30000'0 

00 
30000" 

00 
30000" 

00 
30000°0 

20 
40091" 

00 
30000" 

tu 
3u00L'o 

to 
30000" 

40 
30001°0 

ov 
30000'0 

ou 
3000070 

oY 
30000°0 

00 
30000" 

ov 
30000" 

00 
30000" 

00 
30000" 

00 
30000" 

00 
3v000°0 

00 
30000°0 

Gv 
30000" 

Gv 
30000° 

0¥ 
30000°0 

to 
3Ssa7'o 

L0-3205270 
00 

30000" 
00 

30000" 
00 

400000 
00 

30000" 
ou 

30000" 
00 

30000° 
00 

30900' 
00 

30000" 
ov 

30000°0 
00 

30000‘ 
ov 

30000" 
ov 

30000°0 
0 

40000" 
ov 

3000070 
00 

40000°0 
0v 

40n00'A 
ou 

30000°0 
00 

30000°0 
ov 

40000‘ 
00 

40000" 
Go 

30000° 
ov 

30000" 
00 

40062'0 
00 

3000070 
20 

200S6"0 
so 

20s04"0 

WAWINTH 

   

696 
zy 

Sk 
968 

gona 

00 
399b8"0 

LOma¥rSR'0 
909 

10 
30SbL'O 

40 
3096770 

609 
Oo 

32eze°0 
00 

3E49L"0 
= 

709 
20 

3C0bb70 
10 

a4uez"0 
=
 

$09 
20 

30060 
70 

36%97°0 
709 

76 
3¥97be'O 

20 
as02'0 

108 
00 

3S282°0 
b0-39%Z9°0 

= 
90H 

20 
3492470 

20 
32407°0 

GOK 
0 

30000°0 
00 

3urun"0 
=
 

40H 
09 

30u070 
LY 

ay90L"9 
SOK 

00 
arzb270 

10 
30:S1" 

20H 
90 

3000070 
10 

a0)0L70 
=
 

LOH 
40 

399b2°0 
40 

3245770 
=
 

ROW 
to-aze9i"0 

sunausrz"0 
—
 

/0W 
00 

3220970 
b0=30941°0 

90H 
00 

3S£26°0 
00 

ayzsR'0 
=
 

GOW 
00 

312970 
00 

3sn20°0 
OW 

00 
3495770 

00 
qvws'0 

== 
SOW 

00 
380R2"0 

L0-38s98"0 
208 

00 
3095270 

00 
34)86°0 

OW 
20 

9799050 
720 

9bul 
"0 

20K 
20 

37982°0 
20 

azzss'0 
90h 

20 
375620 

20 
a 

S7°0 
con 

20 
925s2°0 

ev 
aoroL'0 

20M 
70 

390020 
20 

acest"C 
SOM 

20 
3989170 

20 
3071670 

= 
70m 

LO 
3oobb'0 

LO 
a6yst"O 

Lon 
to 

BLz2b°0 
LO 

abssi'0 
| 

OV 
20 

3260170 
40 

az.0'0 
OY 

20 
389Zb°0 

70 
aZ0NLTO 

SOV 
10 

32es%°0 
06 

35295°0 
OV 

20 
3428470 

20 
38755'0 

=
 

Sov 
20 

BSLeL'O 
70 

30MVy'O 
= 

-2OV 
10 

397256°0 
40 

39n0L'0 
= 

Ln 
on 

34e2"°0 
00 

32-¥7°0 
ot 

60 
3921270 

LU~azeoy"0 
=
 

4) 
20 

37t2b'0 
10 

347SR°0 
©
 

7UT 
46 

20LS6°0 
00 

3640970 
LL 

to 
a£26770 

00 
ayres'O 

LT 
Lo 

37866°0 
90 

3499979 
407 

20 
39622°0 

70 
3895770 

09 
90 

32922°0 
00 

adore" 
= 

407 
40 

3£2d7°0 
00 

aRs2s"0 
907 

ao 
tenet tonsg 

aupot 
d 

<0) 
00 

3270670 
LOmais 

701 
to 

3906L°0 
00 

bees! 
ee 

to 
39602°C 

40 
36542°0 

707 
76 

3vesitl 
20 

30/980 
107 

Lo 
BIStL'C 

LO 
ad0k970 

= 
60S 

bo 
3zz0b70 

0 
azuz7"0 

0S 
20 

22908°0 
20 

a757S'0 
©
 

508 
90 

3994270 
90 

aeed72"0 
708 

90 
30542°0 

90 
a97K870 

LOS 

*ARG'NVAS 
= 

NVAH 
©
 

-31UVTEVA 

SES¢ 
= 

SNOTAVANRSGO 
30 

*ON 
+ 

ssvid   

ee. 

oxnog 

30008"0 
30007°0 
300040 
20006°0 
3000b°0 
3000b°0 
300040 
30076°0 
300040 
3000470 
30007"0 
30004°0 
30008°0 
3000b°0 
30006°0 
20004°0 
3000L°0 
30004"0 
3000170 
3000170 
2000670 
300010 
B000b°0 
3000170 
3000470 
3000170 
3270970 
3679070 
300040 
30004°0 
30004°0 
3000470 
300040 
30004°0 
3000L°0 
30004°0 
32266°0 
32966°0 
300040 
3000470 
3000670 
3000870 
30006°O 
3000470 
30004°0 
2000b'0 
3000170 
3000470 
3007S *0 
397sb°0 
39601°0 
BLSby°0 
agtse"o 

WnwiX¥n 

6b 
kes 

aXNT 
ATWLT 

09 
30000'0 

00 
30000'n 

09 
30000'0 

00 
3000070 

00 
30000"0 

ov 
30000" 

00 
300000 

2 
30054 "0 

00 
34000'0 

00 
20000" 

Lv 
300047 

ov 
30000" 

00 
300007 

0v 
30000" 

0v 
4000070 

0d 
30000°0 

Gu 
3u000" 

0Y 
300000 

ov 
40000% 

00 
30000°A 

00 
4000079 

60 
40000%0 

ov 
4vvo0'a 

oe 
300000 

09 
30000 

99 
3v000 

FUA3esr4 
00 

30009 
ov 

s000u 
00 

30000 
0v 

av000 
ov 

30000 
ov 

30000 
00 

3v000 
0¥ 

30000 
00 

30009 
0Y 

30000 
00 

30000'0 
ov 

30000" 
00 

40000" 
00 

30000" 
00 

3¥000"0 
ov 

30000" 
00 

300000 
av 

30000" 
ov 

3000070 
ou 

20000" 
av 

30000" 
ov 

40000" 
20-38c22"0 
ov 

30000" 
40 

3000470 
40 

3000270 

WORTNI® 

AN 90 to 00 20 
20 
20 
00 20 00 i) 
a0 

 
 

  sage 
nels. 

  

 
 
 
 
 

aoe 
tie 

ose 
oes 

WH83d 
ONVITON 

119738 
3 

JozteO 
L0-38see 

308, 
3905t°O 

40 
a¥.st°O 

© 
s08 

3Z¢b9°0 
00 

auez7‘o 
$09 

3g202°C 
40 

0 
¢09 

324209°0 
20 

: 
9 

2291770 
20 

+0 
9 

3S4tn°0 
00 

: 
. 

3g921°0 
20 

3 
con 

B2v2°0 
10. 

Sh 
3eces 

"0 
6 

oH 
3£708°C 

222° 
k 

3294670 
aesi2"0 

0 
20k 

Berta? 
o0W 

3ysrr'0 
On 

3ocy7"0 
nok 

ax2¥5'0 
£00 

a9S76°0 
4 

20h 
3¥669'0 

9 
i 

39822°0 
3 

d 

 
 

32908" 
3425470 
3sest'd 
aoe76 

"0 

Bovi'e 
yest" 
¥067£°0 

00 
Bi2t4'o 
aese2"0 
37202°0 
37947°0 
39670 
3zo8970 
34272°0  

 
  

  

Sveize 

 
 

 
 

  
 



= 249 °— 

  
    

  

  

 
   
 
 

  

     
 
 
 

 
 

 
 
         

 
 

  
  

  
  

 
 

  

    

  

 
 

2 
29 

zs 
22) 

zy 
a 

’ 
aco 

eet 
we 

EE 
vs 

ze 
606 

at 
obs 

eth 
Be008N3KAT 

AT¥LT 
AuYREBD 

GNYTIO4 
Wit973@ 

3ONWNE 
PHnOBWaxNT 

AIVAT 
ANYHHZD 

ONVYIOW 
WH1DTa8 

39NWNA 
DHMOWWIKAT 

AVAL 
ANVRESD 

GNYTION 
wutO7EH 

ZoNKes 

CF 
S
O
C
 

R ee 
eee 

ce 
ge 

p
e
m
e
 

amma 
40 

3000£°0 
00 

30000" 
no 

azyns*0 
90 

ayvit'0 
909 

40 
300020 

09 
30000'o 

00 
agzgi'0 

Lo-2ucKs* 
908 

a
 

O
e
y
 

aces 
0 

30009"0 
06 

30000°0 
in 

3gastO 
10 

abivL'O 
— 

coo 
40 

300970 
00 

3900070 
Ln 

3442170 
02 

3290070 
© 

509 
oe 
e
e
g
 sd 

OC: 
aktY 210 

00) 
S
e
e
s
 

21 0 
aueaoy 

40 
3000170 

08 
20000" 

on 
36s%¥°0 

00 
3bSe7°0 

409 
10 

30001°0 
09 

30000" 
On 

3zt0E'0 
00 

aster 
309 

oy 
30000'9 

fo 
3£27s*0 

00 
asevs*0 

S08 
£0 

3000L"0 
00 

30000" 
2m 

B492¢°0 
70 

367210 
=
 

¢ 09 
£0 

3000470 
00 

49000'h 
76 

IceEk'O 
0 

3g0K7"0 
= 

09 
09 

30000°9 
20 

30668"0 
20 

ag7s9"C 
709 

£0 
30004°0 

08 
30000%M 

20 
349962'0 

20 
aLusL'o 

709 
£0 

FOQUOL"O 
OY 

F0QOU"M 
70 

3k272°0 
LO 

2E4e0"0 
709 

00 
30000°0 

20 
20 

32275 
"0 

09 
£0 

3000L"0 
00 

40000" 
2m 

3gev9°0 
20 

aboee'd 
Loo 

€0 
3000470 

00 
30000" 

20 
3L1z2°0 

70 
39249°9 

oo 
00 

200009 
06 

90 
3659L°0 

=
 

90H 
00 

300000 
00 

30000° 
On 

3000070 
00 

aU%un'd 
aoe 

40 
3000470 

00 
300007 

an 
3Cca5°0 

. 
a 

20 
20002"0 

260 
20 

3$964°0 
SOW 

20 
3902S"0 

pu 
30092" 

On 
a¥Z22°0 

20 
¥8016°0 

OM 
20 

30098°0 
20 

d0vuz"H 
2m 

3K¢hLr0 
ste 

OG 
390007 

0 
00 

90 
a00un* 

0 
‘OH 

00 
3000070 

00 
300007 

on 
30000"0 

O0 
quVu0'O 

70H 
00 

F0U00"0 
OO 

adOuN"O 
O 

3zC007o 
7ee 

by 
s000b"0 

00 
0H 

bC 
30004°0 

00 
3U000'0 

Ln-31402'0 
S0=agsaR'O 

son 
4O 

300CL"O 
bu 

a00%t"A 
OO 

3COu0'D 
. 

50h 
o 

4 
by 

2u50L70 
on 

208 
$0 

300097°O 
LU 

3
0
0
0
t
O
 

00 
3¥S62°0 

LO 
aZnEL'O 

20K 
$0 

3000770 
Lu 

3
0
0
0
t
T
 

vo 
azrer"0 

* 
@ 

300 
ty 

4vcoL'a 
oo 

OK 
£0 

3000b°0 
00 

40000°0 
1n=31662°0 

conaecar'o 
LOH 

$0 
3000670 

bu 
3000179 

no 
a00v0'0 

é 
‘ 

£0 
345 

OU 
40G00"O 

an 
ROH 

20 
30008'0 

OU 
40000°M 

LA 
3g8Ri7'O 

LO 
qoOoS7"0 

ROW 
£0 

3000b70 
09 

3000070 
20 

35201°0 
eon 

bo 
200 

ov 
40000" 

96 
3 

20H 
10 

3000b"O 
OU 

30000°H 
Oo 

ZLsoE70 
00 

aRcuL'O 
20H 

LO 
3000b7u 

ou 
400007 

on 
3z924'0 

: 
20h 

to 
ace 

Ov 
30000'0 

06 
bo=20898 7, 0

7
0
M
 

20 
30008°0 

00 
30000" 

to 
35497°0 

90 
aSe77*0 

© 
0H 

20 
3008270 

00 
300070 

tn 
3og%4"0 

ee 
90H 

40 
300 

00 
3
0
0
0
0
"
 

Of 
35726°0 

00 
a2nvt'O 

sow 
40 

30004°0 
60 

3
0
0
0
0
"
 

00 
aLges*u 

ov 
aB7ZL*O 

sow 
40 

3900470 
0 

40009'N 
Ln~aensz'0 

. 
be 

30¢ 
00° 

30000'0 
69 

3Ss2e'0 
00 

asacg*d 
700 

40 
3000470 

oO 
30000"M 

On 
3z6H9'0 

00 
AYSV0°O 

-oW 
$C 

30001°6 
Ov 

3
0
0
0
0
"
 

On 
a%G0%'0 

* 
10 

3 
G4 

200007 
OM 

328690 
00 

32 
s0W 

$0 
3009L"O 

08 
4v000'N 

On 
3Sess"O 

00 
agisi'o 

SOW 
LO 

3000L°0 
OU 

40000" 
Ln~aeser'O 

; 
10 

3e 
ou 

09 
40872°0 

10-32 
208 

40 
3900%°0 

OU 
3000070 

00 
3446670 

00 
a905L‘'0 

70H 
LO 

3000170 
O0 

30000" 
On 

aser7‘O 
: 

10 
2 

oo 
10 

00 
2488570 

WO 
a
o
u
r
H
O
 

Low 
£0 

3000170 
0 

30000°A 
0M 

314069°0 
00 

aLine'o 
OW 

40 
30004°0 

OY 
3
0
0
0
0
7
 

CO 
222Ee°0 

so 
3 

OF 
30G007R 

20 
2¥9%4°0 

LO 
avyer’O 

20n 
£0 

39U01°0 
00 

30000" 
2m 

3z0U2"0 
10 

agaso'o 
70m 

£0 
300040 

uv 
30000° 

2m 
J0E7L"O 

5 
‘ 

£0 
300010 

00 
309007 

20 
a262¢°0 

20 
a6nty"0 

gen 
£0 

3000670 
00 

30000° 
2m 

3£20%'°0 
20 

avess‘O 
gor 

£0 
3000170 

00 
30000" 

20 
3iste'o 

9 
gon 

£6 
390G4"U 

OV 
34900" 

20 
a9ge2'0 

20 
322E2°0 

Son 
£0 

3000L"0 
OU 

3000%"M 
20 

ADLES*O 
720 

aBZZL'O 
con 

£0 
300070 

0 
av0d0'n 

20 
34G9E"0 

son 
£0 

200000 
go°2000'n 

70 
avLd2°0 

70 
atunL"D 

708 
€0 

3000b°L 
00 

30000" 
7H 

3¥ES2°0 
20 

agnzL'0 
20n 

£0 
3000170 

00 
300U0'M 

70 
341s2°0 

’ 
$0 

32 
GY 

3000079 
70 

a2z04°0 
20 

ab441"0 
0m 

£0 
2000b"0 

OY 
30000° 

20 
ayOSL*O 

LO 
aREoy 

‘Oo 
50H 

$0 
30004°0 

00 
3¥000'n 

2a 
35991°0 

s 
£0 

30 
ty 

29S0b70 
20 

3766770 
20 

39 
:80°9 

70H 
£0 

20004"0 
00 

40000'D 
Ln 

ab662"0 
LOmagsop') 

vom 
£0 

3000170 
10 

¥8e%L'n 
70 

a2ie2°0 
2
0
3
 

10 
Lunaeesb7n 

bh 
FL0Se"0 

60 
avert 

*o 
Lon 

£0 
34626°0 

SU-degrL"O 
LO 

359H9°O 
10 

FheG7'O 
Lon 

20 
3646570 

10-304z9'9 
LO 

BzLEs"0 
= 

oh 
Sete tO 

ON 
sb0R0 0) 

tO. 
392 

bb) 
0D 

aera 
t
e
e
s
 

20 
3922270 

00 
30000°0 

Lo 
3eLu2"0 

00 
axzno'0 

= 
ov 

20 
3205270 

00 
30000" 

tn 
3¢Lst° 

z 
£9 

2200470 
OU 

40G00"O 
20 

329820 
LO 

aS¥sp'O 
90¥ 

£0 
30004'0 

00 
30000" 

2m 
dussL°O 

LO 
a
g
r
e
e
 tO 

o0v 
£0 

3900670 
OY 

30000'H 
20 

32qRt* 
° 

90¥ 
£0 

3240470 
00 

a0u0u'0 
en 

a3eg02°0 
tO 

ago9270 
Sov 

$0 
30004"0 

Ov 
a0000'n 

2O 
agLe2"0 

70 
36L0L'0 

~~ 
cov 

$0 
3900b"U 

Ov 
30000" 

an 
aczts* 

soy 
£0 

3949470 
OV 

30000'N 
PO 

259eL°O 
LO 

aeros"e 
70¥ 

£0 
20004°0 

0 
S0000"N 

70 
aR254°0 

10 
ausos'o 

70¥ 
$0 

3000b°0 
ov 

a0000"H 
20 

a¥yet* 
0 

20 
© 

3200170 
00 

3020070 
20 

369780 
20 

aswus'o 
Sov 

£0 
3000b°0 

OU 
4
0
0
0
0
 

20 
3029270 

70 
a
r
c
"
 

s0v 
£0 

3000170 
ov 

30000'H 
20 

3z091" 
soy 

BO 
2000470 

160 
30000'0) 

20 
s099e 0 

20 
45241, 

NuoOy 
£0 

30004°0 
09 

30000'0 
2m 

3R067°0 
720 

449070 
~~ 

70¥ 
£0 

3000170 
OU 

400007 
¥ 

£9 
2DOT 

E908 
g0080-0 

20) 
a
b
e
t
 

010) 
a0z ea, 

mow 
£0 

3000170 
00 

30000'0 
2m 

3zoRL'O 
LO 

auGcy°0 
Loy 

€0 
3090170 

09 
3000070 

ve 
2 

7000 
0009-0 

On 
suthy ¢ 

DO 
aicpe O 

Suauee 
40 

3000b°0 
00 

30000'0 
00 

399%6°0 
00 

3Z58L'O 
417 

40 
3000170 

00 
¥0000'A 

7 
oF 

O
k
r
a
 

oe 
corer 

ce 
sheet Os 

traktor 
Oaameses 

40 
2000b°0 

04 
40000" 

OH 
aSse6°0 

00 
39,0170 

649 
40 

30004"0 
00 

sv000"o 
5) 

ee 
a
e
s
 

20 
ALLO 

S2gte. 0" 
tO 

sk ons. O 
Ramaes 

20 
34%66°0 

OY 
3006U'0 

20 
3L702"0 

70 
G9l7L'0 

71a 
20 

30896°0 
ov 

300007 
1 

zo 
agkco 0 

20000 
hse 

ss20e 
0 

00. 
296n eg. 0 

Le 
20 

36226°0 
OY 

400007N 
20 

3090L'G 
LO 

3z542'0 
wy 

20 
37986°0 

00 
40000" 

20 
3478976 

OU 
a¥000'O 

LA 
3z065°0 

40 
3Sa%4°0 

ou 
£6 

30006°0 
04 

30000'H 
20 

3058270 
70 

aS¥sL'O 
oud 

£0 
3000b"e 

Ov 
40000'o 

20 
92795 

0 
00 

30000'n 
40 

3925t"0 
00 

asczet'o 
407 

£0 
3000b°0 

00 
40000" 

20 
azEoi'0 

LO 
3an7Z'0 

407 
€0 

3000470 
00 

30000'A 
i 

£0 
20001000 

30000 
'0 

20 
azect'O 

10 
gtese:0 

| 
ane 

£0 
3000670 

0¥ 
3000070 

70 
3z9¥6"0 

20 
azves"O 

909 
£0 

3000t°0 
ov 

30000" 
3 

20 
3594270 

00 
40000" 

Ln 
39141°0 

90 
acsas°0 

©
 

707 
20 

30007"0 
09 

30000°n 
10 

3z977°0 
00 

a3zuKo"> 
707 

20 
39898°0 

ov 
30000"0 

0 
3668870 

09 
40000'0 

16 
3egs2"0 

00 
31205" 

907 
20 

3909470 
OU 

40000" 
Lo 

azLtR'O 
LO 

aUNHL*0 
©
 

907 
$0 

3000470 
08 

av000°A 
20 

on 
coe 

ass7s 
0100 

200000 
tO 

atoce) 0 
60) 

a0y97 
Ol 

mamcda 
£0 

3000L°G 
OU 

30000" 
an 

3eyeL'O 
20 

aseti'o 
©
 

¢07 
£0 

3900170 
09 

avuoo7a 
2A 

3c054"0 
Lo 

Sa 
20 

319197008 
30000"9 

(to 
aesoo 0 

(0 
3U28K" 0. 

gn 
£0 

3900670 
00 

3090070 
20 

3264170 
LO 

ascez79 
= 

407 
20 

3000970 
00 

400007 
to 

3zzoz"0 
¢ 

20) 
£9 

30294"0 
OY 

209097 
20 

32f0479 
LO 

az¥5"O 
507 

20 
397282°0 

OV 
40000'H 

(A 
36429" 

00 
a64ue"0 

£07 
20 

32268°0 
00 

300G0"O 
La 

ZZ,¥270 
Ue 

5 
£C 

3200170 
00 

3090070 
20 

50,02°0 
20 

azun27n 
207 

$0 
30004°0 

04 
30000" 

2m 
3getL*O 

LO 
aS/zc*O 

© 
707 

20 
39t1S"0 

00 
400007 

to 
azgss0 

Lo 
3 

0 
3202670 

00 
3000070 

20 
aggo2"0 

20 
agus 

0 
voy 

£0 
3000b"0 

OY 
40000° 

2m 
abasz*d 

20 
32972°0 

07 
€0 

30001°0 
OV 

3000U"n 
20 

Bov02"0 
2 

29 
3007570 

00 
30000'0 

16 
3¥g0z'0 

LO 
3z495°0 

SOS 
20 

3009f°0 
00 

3U000°0 
Ln 

3cuHz"0 
LO 

ales7*0 
© 

cos. 
40 

3000870 
ov 

au000%O 
in 

3u9bs70 
40 

ses 
Q 

3460270 
OU 

30s2b"O 
Lo 

asseL'o 
LO 

azze7°0 
20S 

20 
39912°0 

20-38¢22'°n 
Lo 

azceo"0 
LO 

aBene'O 
coe 

20 
3702170 

00 
¥0¢21°0 

Lo 
aacsi'O 

ic 
208 

£04122 
'9, 00 

2900050 
20 

a0se2'0 
20 

autS1 
0 

Se 
sae 

£0 
394£2°0 

00 
40000" 

20 
3¢de%°0 

20 
|snzi"O 

sos 
£0 

327280 
OY 

300U0'N 
70 

3sysi7o 
Le 

‘ 
SO 

32¥£9°0 
10 

3
0
0
8
"
 

90 
3tgestO 

90 
32£99°0 

708 
90 

3184770 
20 

3002470 
50 

39¢94°0 
90 

atnuy'o 
708 

G60 
3b2Eb°O 

10 
3000R"M 

So 
aede4"O 

FL 
> 

$0 
39496°0 

20 
40024" 

90 
B92t9"0 

90 
32Z6y°0 

©
 

LOS 
90 

3£bG2°0 
20 

400SL'O 
Gh 

36006°0 
40 

ais0'0 
~~ 

LOS 
60 

30W9b"O 
20 

4002L"A 
HO 

Fecei"o 
Fo 

3 
Kondow 

WORTNEW 
ARC 

'NVLS 
nva 

aTuvIevA 
WaWi 

Xi 
WOKINIW 

=
 

*ARO*NWLS. 
NVA 

aay Tay, 
Wawixyi 

WOKTNIW 
© 

*ARCTHYLS 
6204 

® 
SNOTAVANaSHO 

du 
*ON 

2bbL 
= 

sNoruvanasao 
40 

‘oN 
seat 

= 
$ 

SS¥9 
+ 

sS¥I9 

  
  

  
 
 
 
 

  
TT 

WOTAVOTaTSSVI9 
Aa 

LnanNoISoY



= 350! = 

  

 
 

  

  
 
 

 
 

  

  

 
 

 
 

 
  
 

   
  

 
 

      

s 
9 

sf 
bet 

a9 
oe 

mb 
aay 

iz 
Sik 

ont 
59% 

xe 
vee 

ots 
v9 

sole 
say 

Del 
Uan3akn) 

AVAL 
ANWHESD 

ONVTTON 
WT9T73M 

FONVES 
Q4NUAWAXAT 

AIVAT 
ANYHH3D 

GNI 
ION 

WnTYTIa 
ADNVNS 

DHNUEHIKNT 
AIVAT 

ANYHYED 
GH¥TIOK 

TDTGu 
ZoN¥eS 

GO 
30000'N 

Of 
3ty99"0 

00 
aszi7"9 

909 
40 

30008°0 
0 

30000" 
On 

366227°0 
LO=aU7F4'0 

909 
$0 

3000S"0 
0H 

20000' 
00 

arLogtO 
Lo-agyeo* 

vos 
G9 

30600'H 
tn 

37Z2b°0 
10 

absntto 
©
 

Gov 
40 

3000%°0 
00 

a0G00"M 
Lo 

az9gt'O 
LU 

a9suL*O 
©
 

GoD 
40 

3000770 
ov 

40000" 
Lo 

3oL7L'O 
Lo 

3zert* 
$08 

00 
39609"0 

09 
3729970 

90 
38942°9 

909 
40 

20004°0 
00 

30000'0 
OM 

3iu92"0 
Lu=3907270 

= 
409 

40 
30094" 

00 
30000" 

09 
30giy"0 

ov 
32012" 

208 
00 

30000" 
Lo 

2k2%2°0 
00 

3BGH9"O 
«= 

F509 
£0 

3000670 
ov 

a¥00u'n 
20 

3eLeL"0 
Lu 

30:95'0 
09 

£0 
30001°0 

08 
30000°n 

Lo 
3¥%Es"0 

00 
35099" 

99 
G0 

30000" 
20 

3S¢65°0 
20 

a6091'9 
209 

£0 
3000470 

00 
30000" 

20 
avzys*0 

20 
709 

£0 
3000140 

00 
30000‘ 

20 
3oz65°0 

20 
39950" 

oy 
00 

20000'0 
20 

362s¢°0 
20 

3zE¢R"0 
09 

£0 
30004670 

OU 
30000"n 

20 
a66RE"0 

20 
Loo 

$0 
30006'0 

00 
30000" 

2m 
3LLos*O 

20 
acess" 

oo 
09 

30060" 
On 

3060S'0 
00 

3870¢°0 
90H 

40 
300060 

09 
30000°n 

on 
avzye"0 

00 
90H 

10 
30094°0 

Ov 
30000'M 

OM 
31G¥9°9 

Oe 
264.570 

oF 
2y 

ab0Si'O 
2H 

ac2El"O 
20 

36¢-6°0 
60K 

20 
3001670 

20 
30002'n 

20 
aoszL"d 

20 
SOK 

20 
200S2°0 

20 
a0ozt'n 

Lo 
a¥ezs"o 

70 
Zices* 

e 
00 

40000" 
09 

32722°0 
LO-32G:9°0 

OH 
10 

3000170 
10 

4000L" 
an 

acousto 
LO 

40K 
©0 

30000°G 
ov 

avv0nD 
HH 

30000 
OU 

aint 
foe 

GY 
30v00'9 

06 
3220570 

H0 
astan"o 

~~ 
F0H 

90 
30000°0 

0¥ 
40000" 

on 
3¢000'0 

n0 
SOK 

(0 
3000170 

Lo 
30v0b'm 

Ho 
3couaTD 

Lo 
aL 

Lt 
ean 

LU 
aU0UL"O 

OO 
35%¥7°O 

LO 
a2tzi"O 

|
 

HOH 
40 

30U07"U 
LU 

340UL"A 
09 

a7esz°0 
10 

20K 
0 

30007°0 
Lv 

3000170 
O9 

Zue767d 
Le 

ros7 
. 

Gy 
30600" 

3Zok 
tO 

00 
TeNeK*O 

0H 
40 

30004°0 
Lu 

30004" 
00 

3u000"0 
to 

LOH 
40 

30004"0 
LY 

3000L'A 
OM 

Z0000"O 
Lo 

2. 
Q 

» 
09 

30900" 
29696°0 

10 
35S95°0 

wok 
£0 

3009470 
GY 

40000" 
Ln 

3éys2°0 
10 

#04 
€0 

3062170 
Ou 

3¥000'D 
to 

azz07"0 
40 

zz02¢ 
‘ 

00 
40600° 

374S2°0 
LU=30449°0 

40M 
40 

3000470 
08 

30000°0 
06 

3gse2"0 
LO- 

Pa) 
40 

39004°0 
00 

30000" 
Lo-3S005"0 

aue-s2.s7°0 
aon 

Gy 
3000u" 

39107°0 
00 

abuesto 
gow 

20 
32999°0 

09 
40000'n 

Ln 
asais*o 

00 
ou 

20 
35tu7"0 

00 
30000'D 10 

3098479 
BO=3Q4K0" 

vi 
ou 

30000" 
20G4b°0 

40-32 
271°0 

©
 

GOW 
10 

3000t"0 
00 

30000°N 
on 

a¥9ee"0 
90 

SOW 
40 

3000470 
OU 

30000' 
OM 

3%EH970 
HO 

ax 
.Z6 TO 

" 
00 

40000" 
37099°0 

00 
aLcsus'0 

OW 
40 

3000470 
00 

30000" 
on 

3L2H9°O 
no 

‘0H 
40 

30001" 
ov 

40000 
aSety'd 

90 
22-82 

: 
ov 

30000" 
3L085°0 

20-35287°0 
©
 

SOW 
40 

3000470 
00 

4U000'n 
O0 

32e42°0 
Lo~ 

son 
40 

3000470 
ov 

30000 
26062°0 

Lu-21595 
G0 

a0cco* 
32926°0 

00 
a5121'0 

©
 

20H 
40 

3009470 
90 

30000" 
09 

30¢zz"0 
L0- 

70W 
40 

3000t70 
ov 

svo00 
3e4s2'0 

10> 
; 

oo 
30000 

Byo0G'O 
00 

aeZnLto 
. 0h 

40 
3000470 

00 
30000‘ 

on 
32gs9'9 

00 
LOW 

40 
3000470 

ov 
30009 

aCEor"0 
00 

" 
OU 

300C0"O 
20 

3222670 
20 

3269170 
© 

20h 
£0 

3000670 
oY 

40000'n 
70 

309%S'0 
20 

zon 
20 

3299970 
oY 

30000 
asistro 

10 
} 

Ov 
30000" 

20 
372570 

20 
af177°0 

© 
90m 

£0 
300040 

00 
40000'M 

2m 
329090 

70 
gon 

20 
3299970 

ov 
3u000 

aizetto 
Lo 

. 
OY 

30990" 
2m 

37EcE°0 
20 

39CL7°0 
60m 

$0 
3000b"0 

Ov 
30000"N 

an 
ayaes‘O 

20 
con 

£0 
300060 

ov 
30000 

agros' 0 
7 

Ou 
20000" 

2m 
3eLis°O 

20 
azusL°0 

90m 
£0 

390010 
00 

30000°0 
an 

auss2"0 
70 

so 
£0 

3000t70 
ov 

409. 
OY 

Bbodu'A 
26 

3¥E7L'O 
LO 

aovEH*O 
© 

con 
£0 

390060 
08 

300007 
an 

a¥LeLtO 
Wh 

son 
$0 

3000170 
ov 

30000 
‘ 

0G 
30GGu"M 

70 
BSyHL'O 

20 
3207470 

20K 
£0 

300060 
40 

4992b°0 
2m 

3xE¢2"0 
70 

zon 
€0 

3000b70 
2e 

a¥zot 
bve38776'0 

7H 
269kE'O 

20 
3BL07"0 

4on 
20 

3466$°0 
L
O
-
3
9
R
0
S
 "0 

In 
3L9t6"O 

LO 
Lon 

£0 
agegt'O 

Lu-3000s 
. 

Ob 
3000070 

26 
3z986°0 

20 
agitHy’O 

= 
OV 

20 
370f£"0 

0 
30000" 

Lo 
3z¢97°0 

LO 
ov 

20 
ay222"0 

ov 
30000 

: 
00 

30000" 
20 

abges*O 
70 

a9¢57°0 
90 

£0 
3009170 

00 
40000" 

20 
39¥Z1°0 

LO 
aRYNG'O 

YOY 
£0 

3000t°0 
ov 

40000 
any 

Ov 
40060" 

20 
34L79°0 

20 
aZ54¢°0 

GOV 
£0 

3000L"9 
Ov 

30000" 
20 

a¥g72"0 
70 

ay?sL'O 
Gov 

£0 
3000470 

ov 
40000" 

5 
00 

30000"0 
in 

3¥¢99°0 
00 

3292879 
YOY 

£0 
300040 

00 
40000" 

20 
32sst°0 

10 
azvcs‘0 

=
 

nav 
£0 

3000470 
09 

30y0070 
235 

04 
300C0"0 

20 
36202"0 

10 
34565°0 

s0v 
£0 

3000b°0 
OU 

4000070 
20 

BzZr2"O 
70 

azud1'9 
50v 

£0 
3000170 

ov 
30000" 

sur 
(o 

a0GG0°M 
26 

a6BLL"O 
LO 

a6277°0 
=
 

7O¥ 
£0 

39001"0 
00 

30000%0 
20 

vise’ 
20 

3UGH7"0 
©
 

70¥ 
£0 

30004°0 
ov 

40900°9 
' 

Ov 
30000" 

CO 
BLE¥9"0 

00 
a9ZUL"O 

LOW 
£0 

3000470 
00 

40000" 
20 

3kssb°0 
10 

agere'O 
LOY 

£0 
3000170 

ov 
40000"n 

¥ 
00 

40900'H 
00 

3d2U7°0 
LOe307G%"°0 

od 
40 

3000b70 
OU 

4U000'n 
On 

asess‘O 
wu 

a¥H87L°O 
7 

40 
30004'0 

ov 
acc00'n 

on 
GU 

30000" 
00 

arest?O 
bO-327S27°0 

sa 
$0 

3900b70 
0U 

300007 
00 

aREts'O 
O90 

g2i1'0 
stn 

$0 
a000b70 

00 
30onu'n 

sti 
06 

30000" 
20 

3S9e2°0 
20 

32K55°0 
© 

2a 
20 

36726°0 
00 

30000"n 
an 

agcst'O 
70 

aL70L'O 
47 

20 
3406870 

00 
3ty00"o 

1 
09 

30000" 
70 

3zgb2"0 
Lo 

3951670 
© 

iL 
20 

32656°0 
00 

30000°0 
20 

a70zL"D 
LO 

atuss*O 
| 

La 
20 

3955870 
00 

40000'A 
to 

ra) 
00 

30000" 
20 

3¢094°0 
40 

3590570 
©
 

Ota 
£0 

30091"O 
OY 

40000'N 
2m 

3497270 
10 

391S4°0 
Lt 

£0 
3000170 

Ov 
30000° 

sn 
a 

00 
3690070 

26 
3795270 

10 
aus%v'0 

© 
407 

£0 
3000b°0 

OV 
30000" 

2H 
asyd2"0 

LO 
3Z25070 

=
 

HO 
20 

4L9Z2"0 
00 

20000'n 
Lo 

7 
GO 

30000" 
20 

ZefU9"d 
70 

abaue70 
= 

ROT 
£0 

30004"0 
09 

30000" 
7 

aS0ze"O 
70 

WHEsy*O 
~— 

ROT 
£0 

3000470 
ov 

40000'n 
20 

#02 
OY 

26000" 
7 

3o159°0 
20 

aeriy"0 
= 

407 
20 

30006°0 
OY 

40000°n 
tn 

37f47°0 
LO 

ae7St"O 
|| 

407 
20 

3Lib9"0 
ov 

avovu'n 
to 

203 
0% 

3000070 
Ln 

34g08°0 
40 

asi71"0 
907 

20 
39096°0 

69 
30000‘ 

Ln 
a9zZz°0 

10 
aLrsi"o 

907 
20 

36958°0 
00 

30000'n 
in 

3 
OU 

30000" 
20 

3567470 
10 

36294°0 
607 

£0 
3000670 

OY 
30000" 

20 
30Let°O 

Lu 
age7H'O 

607 
£0 

3900170 
OV 

40000"0 
20 

< 
Ou 

300007 
Ln 

38526°0 
LO 

3e781°0 
©
 

907 
20 

3005270 
09 

30000'O 
10 

3227570 
00 

387120 
= 

409 
20 

405S"0 
ou 

40000'0 
Lo 

707 
00 

30000"M 
tn 

32e0s'O 
00 

34LE7°0 
07 

20 
32998°0 

00 
30000"0 

bn 
3¥s62"0 

00 
aguos'o 

$07 
20 

3sf€£°0 
OU 

d0QG0"A 
Lo 

¢ 
0 

40000" 
20 

3¥224°0 
10 

aZ%o5°0 
=
 

707 
£0 

30V0b"0 
ov 

30000'M 
ay 

37OKLO 
LO 

AKES0"D 
© 

707 
20 

3794970 
OU 

40o0U'D 
Lo 

07 
© 

40000" 
70 

36671°0 
10 

ab7ic'd 
= 

407 
£0 

30004°0 
0% 

30000°D 
an 

3szrz70 
70 

3211770 
107 

€0 
3000670 

08 
40000‘ 

20 
1 

90 
30000" 

On 
398¥4'0 

00 
3f740°0 

cS 
20 

30084"0 
00 

a0000'M 
Lo 

3z6st"0 
608 

40 
3000670 

ov 
40900'n 

tn 
cos 

OU 
3062470 

96 
37278" 

00 
advuR'O 

70S 
20 

3189470 
00 

30szttn 
Ln 

3n62L"0 
60S 

40 
3524970 

00 
3¥szi 

"0 
on 

208 
Ou 

20000'0 
$6 

35514°0 
£0 

a9ncL°0 
608 

£0 
3290270 

ov 
34000'n 

20 
3¥ost"0 

608 
£0 

39902"0 
00 

30000'A 
20 

sos 
30 

3267970 
bu 

3000b'0 
$0 

31065°0 
$0 

367S7°0 
= 

208 
$0 

354920 
LY 

40009" 
40 

30LZL"0 
208 

$0 
3096b°0 

Lu 
s0009'n 

49 
as 

$0 
3£97b°O 

bu 
20002" 

90 
BL6bL"O 

$0 
3U%S9'0 

Los 
$0 

3
8
9
2
0
 

LU 
30009" 

90 
AyLOL"O 

90 
FZ00L"0 

Los 
$0 

30002°0 
40 

30008" 
4m 

3£02t°0 
au 

ancy.” 
os 

Hewixm 
 WnmINth 

 SARCTNWLS 
~—oNYdH 

|
 
BTEY 

TEVA 
MinWIXWH 

—
 

WOWINTH 
 *ASO*NVLS 

NYT 
aT UY TEYA 

WASTXWH 
—
 

WAKININ 
*ARGTNWLS 

YSS 
= 

SNOTAVAN3SAO 
40 

“0, 
0684 

= 
SNOTAVANISBO 

40 
"ON 

seis 
ss 

th 
S8¥19 

“Oe 
ss¥T9 

  
  

  
 
 

: 
TT 

NOLAVOTATSS¥I0 
A@ 

ANaWNOISSY 
Nolivunere 

 



ae 

oe 
72 

oe 
298 

ust 
0s 

26h 
abe 

9st 
ea2t 

7
b
 

ho 
° 

soit 
sz 

ot 
a? 

+ 

O4MUEREANT 
ATYAD 

ANVHEDD 
GNVTION 

1NTDT36 
FONVA 

DUNVAHAXNT 
AIVAT 

ANVHHID 
ONVITON 

WT9TDR 
BONVNS 

DMNOMWIANT 
ATVAT 

ANWHEZD 
GNVIION 

GUTOTIN 
F 

  
 
  
 
 
   

  

 
 

  
 
 
  

  

 
 

 
 
 
 

 
 

  
 
 

 
 

3 

40 
3000270 

OW 
a0000'M 

00 
3H0zb°0 

LO-34347°9 
909 

LO 
3000270 

00 
40000'n 

on 
3£267°0 

LO-3z/59°0 
909 

40 
30007"0 

00 
30000" 

O0 
3¢0z570 

0 
298779 

$9 
20099°9 

00 
3
0
0
0
0
 

Lo 
a02st°O 

10 
azs9L'O 

09 
£0 

3000770 
00 

40000°0 
10 

3¥2vE'O 
LO 

3zL71D 
609 

LO 
30007°0 

00 
30000" 

tn 
FzECL"O 

OV 
TET9G'S 

40 
3209470 

ov 
30000" 

00 
374897°0 

90 
3¥72U9"0 

=
 

709 
10 

3000170 
00 

30000° 
00 

30¢en°0 
9 

409 
40 

3000b°0 
00 

40000'M 
09 

3€z05°0 
90 

34901 

£0 
3000470 

00 
300G9'n 

In 
369zR"0 

00 
3Ec84°0 

= 
£09 

€0 
3000470 

00 
30000" 

Ln 
3scuZ*O 

90 
£09 

€0 
3000170 

00 
30000'n 

2m 
azE¥7"0 

20 
Fe-96°C 

9 
20096°0 

00 
70 

30269'0 
20 

3897s'N 
=
 

709 
$0 

3000470 
00 

30000%n 
2m 

ageos'd 
20 

709 
$0 

30V0b70 
00 

300007 
an 

3ccse70 

$0 
205070 

ov 
70 

34989°0 
70 

3659970 
LOB 

£0 
3009470 

OY 
40000" 

20 
2tuos'O 

70 
109 

£0 
3000170 

00 
s0ca0'A 

zn 
30tz7"« 

$e 
a5C06°O 

co 
hn 

Zotes'0 
00 

3S481'9 
QOH 

10 
3000470 

Oy 
30000" 

OM 
37ES¥°0 

00 
aen"7"0 

90K 
40 

300017 
09 

30000" 
00 

30sz2" 
. 

20 
30cze"0 

zu 
20 

3218670 
20 

aStay"0 
GOH 

70 
3007670 

20 
s00gL'D 

Lo 
3¥SH9'0 

70 
atsse"0 

—
 

cOH 
20 

300670 
7¥ 

30CzE7O 
20 

35014" 
. 

$6 
250870 

G0 
nO 

3624470 
LOma7ves'O 

OH 
00 

30090°0 
00 

40000" 
0H 

3900070 
90 

a0%un'0 
90H 

00 
39090") 

ad 
40000" 

On 
3evtore 

® 

40 
3909470 

00 
00 

39027°0 
00 

32195°0 
=
 

SOK 
40 

3009470 
LO 

a00UL%H 
Mo 

30000'O 
LY 

avIL*G 
SOK 

40 
300010 

Ly 
3000" 

30gU070 
foe 

to 
30¢07°0 

10 
00 

3299970 
tv 

3S-91°0 
©
 

20K 
10 

3000770 
40 

4U00L'A 
00 

3¥LS7°0 
40 

azobL70 
20K 

$0 
3000770 

Lu 
3000b 

79 09 
az9se70 

6 

40 
3000470 

00 
00 

3S9ti7O 
00 

3858470 
LOW 

10 
3000470 

LY 
3000L"A 

On 
30GU0'D 

LO 
adNNt'O 

LOH 
LO 

3000b7O 
Lu 

avout 
'o AH 

3CC00°0 
. 

£6 
3000S°0 

00 
20 

39076°0 
79 

302810 
ROW 

70 
3269270 

Ov 
3000070 

LO 
392H7°0 

LO 
3957670 

ROW 
20 

3f¥s970 
OU 

300007 
LO 

30CKs‘O 
80K 

49 
20008°0 

00 
Of 

32£42°0 
WO-3990%°0 

20u 
LO 

30U0b70 
09 

40900° 
Lo-3Ezb9"0 

2
U
-
a
v
o
L
E
 

"0 
40H 

$0 
3000470 

00 
30000'0 

a4ze4'0 
20h 

£9 
3509179 

ov 
20 

3558579 
20 

34967°0 
OW 

70 
3ZtS70 

00 
4000070 

NO 
3594670 

LUmazurG"o 
—
 

OW 
20 

3299270 
OD 

30000'A 
49 

3Szzi°0 
oth 

oo 
3 

79 
08 

00 
3
0
n
u
n
 =o 

‘S0n 
40 

300070 
OU 

30000°A 
00 

3f727°0 
00 

aS4s7"0 
Gon 

40 
30004°0 

GY 
s0GdD"A 

OO 
Fosz7°0 

i 

aed 
ou 

00 
3u90%"0 

HOW 
40 

3000470 
09 

40000" 
00 

¥2v87"0 
00 

3UR7Z°0 
40H 

40 
300040 

Ov 
40000" 

no 
3zse¥"e 

to 
3 

oy 
70-3729 

° 0 
son 

40 
3000170 

0U 
3U000"N 

Of 
30654°0 

L0-98457°0 
50W 

40 
3000470 

Ov 
300007 

On 
325e7°0 

* 

b0i8 
BN 

00 
39.2670 

208 
10 

3000470 
oY 

30000" 
00 

37592°O 
LO-aRirO70 

70k 
LO 

3000b70 
00 

3v000% 
CO 

39L67°0 
60" 

wo 
3 

00 
1o-36626°0 

10W 
10 

3000470 
00 

30000%A 
OM 

3%267'0 
00 

37C1%°0 
LOW 

LO 
3000b°0 

ov 
30000'O 

OM 
Bxgo7"O 

OL 
arSr"S 

oi 

€0 
300 

00 
40 

37566°0 
20h 

20 
3000$0 

6Y 
30900"N 

LO 
36496°0 

40 
3445770 

20M 
£0 

3000470 
00 

2000070 
zo 

aze7t*O 
80 

Ginza! 
; 

£9 
306 

ou 
20 

3015870 
90h 

§0 
3000L7Y 

00 
4000" 

20 
2ezs2°0 

70 
az 

270 
GON 

€0 
3000170 

00 
40000" 

20 
3keze°0 

70 
3Sv-> 

5 

£9 
300 

oo 
70 

3925870 
20 

3E27°9 
SOK 

20 
3299970 

OU 
40000" 

2M 
Jez7L"0 

LO 
3612670 

SON 
$0 

3000b7Y 
00 

300UV"H 
20 

BLzz2°0 
20 

3¥.42"2 

Fo 
308 

oy 
20 

agges'O 
20 

Z2Bu7"O 
20N 

20 
200S2°0 

OY 
30G00°G 

2m 
30Z2EL°0 

LO 
3479%'0 

o
n
 

$0 
3
0
0
0
4
0
 

08 
B00KO'M 

2M 
3927270 

70 
ALos 

* 

gO. 
300 

ou 
20 

agsb7"9 
20 

ayset*o 
son 

$0 
30004" 

08 
4UG007H 

20 
49LRL"O 

LY 
aBEID™O 

FOR 
€U 

3000470 
00 

400007 
70 

3rcu72"0 
70 

30777 
> 

52 
26 

26992°9 
70 

ans¢eco 
208 

£0 
300910 

LU 
dbgog'o 

20 
IEE7L'O 

70 
3607470 

20K 
$0 

J000L°0 
Ov 

a¥stern 
070 

396 

0.3 
20 

2492e5°9 
720 

aZtus'd 
Lon 

20 
3/5870 

LUnaSsiz"o 
LO 

30Re2°0 
LO 

aodk770 
LON 

$0 
32Lbb7U 

00 
4799170 

0 
10 

32u95°2 
C 

20 
3 

io 
asigito 

00 
36¥22"9 

=
 

-Z0¥ 
20 

3622270 
ov 

30000" 
LO 

3sz6L'd 
LO 

aB7SL70 
OV 

20 
368040 

ov 
a0000"n 

0 
ov 

32922 
+oy 

5
9
3
 

20 
3955t°9 

LO 
30792°0 

o0v 
0 

3000b7O 
00 

30000'H 
20 

Fbeet'O 
40 

7
6
4
0
5
0
 

90¥ 
€0 

3000170 
OY 

30000'H 
0 

ww 
assea°s 

vov 

£03 
20 

322¥t'0 
10 

39¢05°0 
© 

SOW 
£0 

30V0L°O 
OO 

A000" 
720 

396bz"0 
70 

au*si"O 
—
 

SO¥ 
§0 

3000170 
00 

30000" 
@ 

70 
97904 

ga¥ 

0
3
 

LA 
36952°0 

06 
38446 

°9 
70¥ 

£0 
3000470 

00 
3
0
0
0
0
"
 

20 
F22¥4'0 

10 
aster"O 

70¥ 
£0 

3
0
0
0
1
0
 

Ov 
a0v00'o 

0 
10 

a79¢" 
ocy 

eon 
20 

3900b°0 
10 

3674179 
= 

50 
€0 

2000670 
08 

30000'A 
20 

3f482°0 
20 

36%87°0 
SOV 

€0 
30V0L"0 

Ov 
4000u'D 

70 
3bZtstO 

70 
34 

<>" 
scy 

ae) 
10 

4490250 
LO-39e2z" 

OY 
€0 
3
0
h
 

OY 
40000'A 

20 
3H767°0 

20 
30ZEn"N 

= 
-2OV 

$0 
30V0t70 

OU 
30000" 

Zo 
3kSuE'O 

7o 
17 

97° 
eov 

£02 
70 

3821470 
10 

35991°0 
LOY 

€0 
20U0b70 

OY 
3090070 

20 
3259470 

LO 
RUURE*O 

LOY 
€0 

3000b7O 
YU 

IUDOU"H 
20 

394LL"O 
LO 

3bz%S 
ty 

10 
2 

oo 
3gS8b°9 

LO-abgss'O 
=
 

ott 
10 

3000470 
00 

40000" 
a6 

arE77"O 
NO 

AUA9770 
WLI 

LO 
3000b70 

00 
20000" 

00 
azLE7°0 

NC 
3Z9u% 

ou 

$0 
3 

on 
ag6et"O 

LO-37G04°0 
tT 

$0 
300040 

OU 
d0D00" 

OH 
3CLL2"O 

LOmaeian"0 
FLT 

10 
3000b7v 

ov 
40000" 

00 
e 

4 
‘ 

203 
20 

3
7
2
7
0
0
 

70 
304SL'9 

70) 
20 

3472670 
00 

30000°A 
20 

3
8
5
2
4
0
 

10 
a¥oRL"O 

au 
20 

a2¥L6"O 
OY 

d0Q00"N 
20 

02 
743 

2 
20 

3sobv'd 
WO 

36c27°0 
La 

20 
35£68°0 

00 
40000'n 

to 
3tyB9°O 

LO 
agzsi'o 

ol 
20 

3960870 
OU 

40QL0TD 
LO 

ot 
a 

3 
20gou'o 

20 
3€z27°0 

10 
3@472°9 

OLN 
€0 

3000470 
OY 

300007 
Ln 

39ztz‘O 
LO 

abyst"O 
ALT 

$0 
3000170 

ov 
3000U"0 

20 
‘ 

oy 

3 
4000070 

th 
3¢u#t70 

00 
3Ss2t°0 

At 
20 

38SE2°0 
OY 

40000°M 
Lo 

BEEES*O 
LO 

ayIZL'O 
407 

$0 
3000170 

OY 
40900'0 

20 
t 

2 

2 
a0uog"n 

to 
27676°0 

LU 
aZ2e7 

70 
R07 

£0 
3000470 

Ov 
30U00' 

2M 
asytE'O 

20 
auE0670 

R07 
0 

300040 
OV 

3000070 
20 

? 
1 

40900°0 
Lo 

3999970 
10 

39861°0 
= 

407 
20 

3720970 
0¥ 

40000" 
to 

38ze7'0 
00 

32.7879 
09 

20 
36228 °0 

UL 
30900°H 

LO 
703 

30009'0 
LO 

A¥ove"O 
tO 

auzt7"0 
©
 

901 
20 

3591$°0 
ov 

4000070 
Ln 

3000%'0 
00 

ada7z"0 
UT 

20 
3000$"0 

ov 
30000'n 

to 
’ 

30u00'O 
kn 

3ésey'0 
LO 

auz7L*0 
© 

07 
€0 

3900170 
ov 

40000" 
2n 

3ez2.°0 
Lu 

agavo"O 
—
 
0
 

€0 
J0V0L"O 

Ov 
30d00'A 

20 
s 

a0000°N 
20 

38722°0 
20 

3S6uR'0 
707 

20 
39225°0 

00 
4
0
0
0
0
7
 

LO 
B2S2e°0 

H0 
J0RU4'O 

901 
20 

3000870 
ov 

svodu'o 
LO 

207 

40900°9 
00 

3S$529°0 
L0-39.45'°0 

$07 
20 

3722270 
OU 

3000070 
LG 

397¥4'0 
00 

925527°0 
07 

20 
3000770 

00 
d¥odn'A 

to 
0) 

20 
30000° 

to 
a9f62°0 

40 
32007°0 

=
 

707 
20 

352970 
00 

40000°N 
tn 

37106'0 
LO 

37902°0 
707 

20 
36S75"0 

ov 
3000070 

Lo 
4 

20 
av000' 

tn 
a¥sse70 

00 
30829°9 

107 
£0 

3900b°0 
00 

3090070 
20 

37S42"0 
70 

359170 
107 

€0 
3900b70 

09 
39000" 

20 
a 

2 

40 
2000070 

1A 
3e6bb°O 

10 
ag5hL'0 

sos 
20 

3000L70 
O¥ 

30000" 
Lo 

ars7L'O 
LO 

a9502'0 
0s 

20 
300s2°0 

00 
40u0N'n 

Lo 
4 

$ 

20 
a062b°0 

10 
gbgsb'O 

40 
35Su2"0 

908. 
10 

2684870 
G0 

30SZL9 
OO 

3Y926"0 
10 

3S05L70 
408 

$0 
397S170 

Ov 
sUSzb 

70 
LO 

0 
es 

20 
3000070 

LO 
32609"0 

00 
37Z+9°0 

= 
$08. 

0 
3974270 

00 
s0G0U' 

2m 
asseu'O 

70 
a7mSL°0 

SOS 
€0 

3286570 
OU 

3000070 
20 

ses 

30 
20002°0 

$6 
BZLEb°0 

$0 
a77UL°0 

708 
$0 

3g71270 
LO 

300050 
9 

3295470 
40 

3n9et'0 
= 

208 
$0 

30¥27"0 
20 

30084 
"A 

70 
s 

1” 
4000270 

$0 
3747b°0 

£0 
3452179 

Los 
$0 

3000870 
LU 

40002" 
9M 

BZszi*O 
70 

32t7L"0 
Los 

$0 
30f9S°U 

20 
400RL"O 

Hn 
3eer"O 

ASsv2” 
s 

fiqateye 
 WNMINTN 

TABOTNVLS 
oo HVaN 

ATSVTEVA 
WAWIXWH 

— 
WAWININ 

| 
TARGTNWAS 

= 
VGH 

BTSVIUYA 
WnWtXWH 

 WAKINTH 
tARdNWAS 

e
d
 

aT ey 
TSeA 

Zod 
= 

SNOTAYANRSGO 
40 

*ON 
8706 

# 
SNOTLVANASAO 

40 
“ON 

e
s
t
s
 

  
# 

 ssvio 
~~ 

ssvt9 
  

  
 
 

 



= 3526— 

REFERENCES 

AGRICULTURAL E.D.C. (1973) 

Farm Productivity : A Report on Factors 
Affecting Productivity at the Farm Level. 
H.M.S.0. 

ANDERSON, T.W. (1963) 

Assymptotic Theory for Principal Component 
Analysis. Annals of Mathematics and 
Statistics, Vol. 34, p. 122. 

ANDREWS, D.F. (1972) 

Plots of High Dimensional Data. Btometrics, 
Vol. 28, pp. 125-126. 

ANSCOMBE, F.J. (1960) 

Rejection of Outliers. Technometrics, Vol. 2, 
pp. 123-146. 

BALL, G.H. (1965) 

Data Analysis in the Social Sciences : What 
About the Details? In Proceedings of the Fall 
Joint Computer Conference at Stanford. 
Maemillan, pp. 533-559. 

BALL, G.H. and HALL, D.J. (1967) 

A Clustering Technique for Summarising 
Multivariate Data. Behavioural Setence, Vol. 12, 

pp. 153-155. 

BALL, G.H. (1971) 

Classification Analysis. Stanford Research 
Institute Project No. 5533. 

BARTLETT, M.S. (1938) 

Further Aspects of Multiple Regression. 
Proceedings of the Cambridge Philosophtcal 
Soctety, Vol. 34, pp. 33-40. 

BARTLETT, M.S. (1941) 

The Statistical Significance of Cannonical 
Correlations. Biometrika, Vol. 32, pp. 29-38.



353 = 

BARTLETT, M.S. (1951) 

A Further Note on Tests of Significance in 
Factor Analysis. British Journal of Psychology 
(Statistical Seetion), Vol. 4, p. 1. 

BARTLETT, M.S. (1954) 

A Note on the Multiplying Factors of Various 
Approximations. Journal of the Royal Statistical 
Soctety, Sertes B, Vol. 16, p. 296. 

BEALE, E.M.L. (1969) 

Euclidean Cluster Analysis. Bulletin of the 
International Statistical Institute, Vol. 43, 
Book 2, pp. 92-94. 

BLISS, C.I., COCHRAN, W.G. and TUKEY, J.W. (1956) 

A Rejection Criterion Based upon the Range. 
Btometrika, Vol. 43. 

BORKO, H. (1965) 

Research in Computer Based Classification Systems. 
In Classtfication Research, Proceedings of the 
Second International Study Conference (Editor 
P. Atherton) pp. 220-257. 

BURT, C.and BANKS, C. (1947) 

A Factor Analysis of Body Measurements for British 
Adult Males. Annals of Eugenics, Vol. 13, 
pp. 238-256. 

CASSETTI, E. (1964) 

Classification and Regional Analysis by Discriminant 
Iterations. JR-12 Contract Number 1228 (26) 
AD 608093, Northwestern University, Illinois. 

CATTELL, R.B. (1966) 

Handbook of Multivariate Experimental Psychology. 
Rand-MeNally, pp. 174-243. 

CATTELL, R.B. and COULTER, M.A. (1966) 

Principles of Behavioural Taxonomy and the Mathematical 
Basis of the Taxonome Computer Program. British 
Journal of Mathematical Statisties in Psychology, 
Vol. 19, pp. 237-269. 

CHERNOFF, H. (1973) 

Using Faces to Represent Points in K-Dimensional Space 
Graphically. Journal of the American Statistical 
Assoctation, Vol. 68, pp. 361-368.



- 354 - 

CLIFFORD, H.T. and STEPHENSON, W. (1975) 

An Introduction to Numerical Classification. 
Academte Press. 

CORMACK, R.M. (1971) 

A Review of Classification. Journal of the 
Royal Statistical Soctety, Sertes A, Vol. 134, 
pp. 321-353. 

CRADDOCK, J.M. and FLINTOFF, S. (1970) 

Eigenvector Representation of Northern Hemisphere 
Fields. Quarterly Journal of the Royal Meteor— 
ologteal Soctety, Vol. 96, pp. 124-129. 

CROWSON, R.A. (1970) 

Classification and Biology. Heinemann Educational 
Books. 

DURKHEIM, E. and MAUSS, M. (1903) 

De Quelques Formes Primitives de Classification : 
Contribution a 1'fitude des Représentations 
Collectives. Année Soctologique, Vol. VI (1901-2) 
pp. 1-72, Paris. 

EADES, D.C. (1965) 

The Inappropriateness of the Correlation Co-efficient 
as a Measure of Taxonomic Resemblance. Systematic 
Zoology, Vol. 14, pp. 98-100. 

EDWARDS, A.W.F. and CAVALLI-SFORZA, L. (1965) 

A Method of Cluster Analysis. Biometrics, Vol. 21, 
pp. 362-375. 

EVERITT, B. (1974) 

Cluster Analysis. Heinemann Educational Books. 

FARMER, S.A. (1971) 

An Investigation into the Results of Principal 
Components Analysis of Data Derived from Random 
Numbers. The Statistictan, Vol. 20, pp. 51-62. 

FISHER, R.A. (1936) 

The Use of Multiple Measurements in Taxonomic 
Problems. Annals of Eugenics, Vol. 7, pp. 179-188. 

FISHER, R.A, (1938) 

The Statistical Utilisation of Multiple Measurement. 
Annals of Eugentes, Vol. 8, p. 376.



= 3058 

FLEISS, J.L. and ZUBIN, J. (1969) 

On the Method and Theory of Clustering. 
Multivariate Behavioural Research, Vol. 4, 
pp. 768-769. 

FORGY, E.W. (1965) 

Cluster Analysis of Multivariate Data : 
Efficiency versus Interpretability of 
Classifications. Biometrics, Vol. 21, 
pp. 768-769. 

FRIEDMAN, H.P. and RUBIN, J. (1967) 

On Some Invariant Criteria for Grouping Data. 
Journal of the American Statistical Assoc- 
tation, Vol. 62, pp. 1159-1178. 

GALTON, F. (1869) 

Hereditary Genius. Hortzon Press. 

GIRSHICK, M.A. (1939) 

On the Sampling Theory of the Roots of 
Determinental Equations. Annals of Mathematics 
and Statisties, Vol. 10, p. 203. 

GNANADESIKAN, R. and WILK, M.B. (1969) 

Data Analytic Methods in Multivariate 
Statistical Analysis. In Multivariate Analysis 
II (Editor P.R. Krishnaian), Academte Press. 

GOLDER, P.A. and YEOMANS, K.A. (1973) 

The Use of Cluster Analysis for Stratification. 
Journal of the Royal Statistical Society, 
Sertes C, Vol. 22, pp. 213-219. 

GOOD, I.J. (1965) 

Categorisation of Classification. In Mathematics 
and Computer Setenee in Medicine and Biology, 
pp. 115-128, H.M.S.0. 

GOWER, J.C. (1966) 

Some Distance Properties of Latent Root and 
Vector Methods Used in Multivariate Analysis. 
Btometrtka, Vol. 53, pp. 325-338. 

GRUBBS, F.E. (1950) 

Sample Criteria for Testing Outlying Observations. 
Annals of Mathematies and Statistics, Vol. 21. 
pp. 27-28.



= 356 = 

HORST, P. (1961) 

Generalised Cannonical Correlations and 
their Applications to Experimental Data. 
Journal of Clinteal Psychology, No. 14, 
pp. 331-347. 

HOTELLING, H. (1935) 

The Most Predictable Criterion. Journal 
of Educattonal Psychology, Vol. 26, pp. 139- 
142, 

HOTELLING, H. (1936) 

Relations Between Two Sets of Variates. 
Biometrika, Vol. 28, pp. 321-377. 

HUNG, A.Y. and DUBES, R.C. (1970) 

An Introduction to Multi-Class Pattern 
Recognition in Unstructured Situations. 
Interim Setence Report No. 12, AD 720812, 
Division of Engineering Research, Michigan 
State Universtty. 

E.C.Lsy 971) 

Statistical Analysis Mark 2. I.C.L. (3rd 
Edttton). 

THM, P. (1964) 

Methoden der Taxonometrie. In IBM Sympostum 
(Editor V.F. Serbanesun), Blartewn, Holland. 

THM, P. (1965) 

Automatic Classification in Anthropology. In 
The Use of Computers in Anthropology (Editor 
D. Hymes), pp. 358-376, Monton and Co., 
Den Haag. 

KAISER, H.F. (1958) 

The Varimax Criterion for Analytical Rotation 
in Factor Analysis. Psychology, Vol. 23, 
pp. 187-200. 

KAISER, H.F. (1961) 

A Note on Guttman's Lower Bound for the Number 
of Common Factors. British Journal of 
Statistical Psychology, Vol. 14, pp. 1-2. 

KENDALL, M.G. (1966) 

Discrimination and Classification. In 
Multtvartate Analysts II (Editor P, R.Krishnatan) 
Academic Press.



2397 = 

KENDALL, M.G. and STUART, A. (1970) 

The Advanced Theory of Statistics, Vol. 3, 
p. 805, Griffin. 

KENDALL, M.G. (1971) 

Discussion on Cormack (1971). Journal 
of the Royal Statistical Society, Series A, 
Vol. 134, p. 359. 

KENDALL, M.G. (1975) 

Multivariate Analysis. Griffin. 

KENNARD, R.W. and STONE, L.A. (1969) 

Computer Aided Design of Experiments. 

Technometries, Vol. 11, pp. 137-148. 

KRUSKAL, E.H. (1960) 

Some Remarks on Wild Observations. 
Technometrics, Vol. 2, pp. 1-3. 

LEAVERTON, P. (1971) 

Empirical Procedures for Improving Multivariate 
Classification. Btometrics, Vol. 27, Abstract, 
p. 255. 

LENCO, M. (1974) 

Une Nouvelle Classification des Exploitations 
Agricoles Francaises. Economie Rurale, March/ 
December 1974. 

LUBIN, A. (1950) 
Linear and Non-Linear Discriminating Functions. 
British Journal of Psychology (Statistical 
Section), Vol. III, pp. 90-103. 

McNAUGHTON-SMITH, P., WILLIAMS, W.T., DALE, N.B. 

and MOCKETT, L.G. (1964) 

Dissimilarity Analysis. Nature, Vol. 202, 
pp. 1034-5. 

McNAUGHTON-SMITH, P. (1965) 

Some Statistical and Other Numerical Techniques 

for Classifying Individuals. Home Office 
Research Unit Report No. 6, H.M.S.0. 

MACQUEEN, J. (1967) 

Some Methods for Classification and Analysis of 
Multivariate Observations. Proceedings of the 
5th Berkley Sympostum, Vol. 1, pp. 281-197.



= 358: => 

MAHALANOBIS, P.C. (1936) 

On the Generalised Distance in Statistics. 
Proceedings of the National Institute of 
Setence, India, Vol. 12, pp. 49-55. 

MAXWELL, A.E. (1977) 

Multivariate Analysis in Behavioural Research. 
Chapman and Hall. 

MUIR, J.W., HARDIE, H.G.M., INKSON, R.H.E. and 

ANDERSON, A.J.B. (1970) 

The Classification of Soil Profiles by 
Traditional and Numerical Methods. Geoderma, 
Vol. 4, pp. 81-90. 

NIE, N.H., HULL, C.H., JENKINS, J.G. STEINBRENNER, K. 

and BENT, D.H. (1975) 

Statistical Package for the Social Sciences. 

McGraw-Hill. 

PEARSON, K. (1926) 

On the Co-efficient of Racial Likeness. 
Biometrika, Vol 18, pp. 105-117. 

RAINELLI, P. and KERBAOL, M. (1975) 

Analyse Regionale des Structures Socio- 
Economique Agricoles. Informations Internes 
Sur L'Agrteulture No. 139, E.E.C. 

RAO, C.R. (1948) 
The Utilisation of Multiple Measurements in 
Problems of Biological Classification. Journal 
of the Royal Statistical Society, Series B, 
Vol. 10, pp. 159-193. 

RAO, C.R. and SLATER, P. (1949) 

Multivariate Analysis Applied to Differences 
Between Neurotic Groups. British Journal of 
Psychology, Vol. 2, p. 17. 

RAO, C.R. (1952) 

Advanced Statistical Methods in Biometric 
Research. Wiley. 

RICHARDS, L.E. (1972) 

Refinement and Extension of Distribution Free 
Discriminant Analysis, Journal of the Royal 
Statistical Society, Series C, Vol. 21, 
pp. 174-176.



= 359 = 

SAMMON, J.W. (1969) 

A Non-Linear Mapping for Data Structure 
Analysis. IEEE Transactions (Computers), 
Vol. C18, pp. 401-409. 

SEBESTYEN, G. and EDIE, J. (1966) 

An Algorithm for Non-Parametric Pattern 
Recognition. IEEE Transactions (Computers), 
Vol. EC15, pp. 908-915. 

SHAFFER, K.A. (1972) 
Klassifizierung Landwirtschaftlicher 
Betriebe mit Hilfe Multivariater Statistischer 
Verfahren. Agrarstatistische Studien No. 10, 
5.0.2.6. 

SILVESTER, L. and HILL, I.R. (1964) 

Some Problems of the Taxonomic Approach. In 

Phenette and Phylogenette Classification 
(Editors V.H. Haywood and J. McNeill), Systematics 
Assoctation. 

SMITH, C.A.B. (1946) 

Some Examples of Discrimination. Annals of 
Eugentes, Vol. 13, pp. 2272-2238. 

SOKAL, R.R. and SNEATH, P.H.A. (1963) 

Principles of Numerical Taxonomy. Freeman. 

THORNDIKE, R.L. (1953) 

Who Belongs in the Family. Psychometrtka, 
Vol. 18, pp. 267-276. 

WARD, J.H. (1963) 

Hierarchical Groupings to Optimise an Objective 
Function. Journal of the American Statistical 
Association, Vol. 58, pp. 236-244. 

WEE, W.G. (1968) 

Generalised Inverse Approach to Adaptive Multi- 
Class Pattern Classification. IEEE Transactions 
(Computers), Vol. C17, pp. 1157-1164. 

WELCH, B.L. (1939) 

A Note on Discriminant Functions. Biometrika, 
Vol. 31, pp. 218-220. 

WILKS, S.S. (1932) 

Certain Generalisations on the Analysis of 
Variance. Btometrika, Vol. 24, pp. 471-494.



~ 360 - 

WILLIAMS, W.T. and LANCE, G.N. (1965) 

WILLIAMS, W.T. 

Logic of Computer-Based Intrinsic Classifications. 
Nature, Vol. 207, pp. 159-161. 

(1971) 

Principles of Clustering. Annual Review of 

Eeologteal Systematics, Vol. 2, pp. 303-326. 

YATES, A.R. (1978) 

YEOMANS, K.A. 

ZIMMERMAN, S. 

A Behavioural Approach to Retail Location Theory. 

Unpublished PhD Thesis, Universtty of Aston. 

and GOLDER, P.A. (1975) 

Further Observations on the Stratification of 
Birmingham Words by Clustering : A Riposte. 

Journal of the Royal Statistical Soctety, 
Sertes C, Vol. 24, pp. 345-346. 

and BROWN, B.W. (1972) 

Performance of a Rank-Distance Procedure in 

Discriminant Analysis. Btometrics, Vol. 28, 

Abstract, p. 275.



= 361 = 

BIBLIOGRAPHY 

AHAMAD, B. (1967) 

An Analysis of Crimes by the Method of 
Principal Components. Journal of the 
Royal Statistical Soctety, Series C, 
Vol. 16, p. 17. 

ANDERBERG, M.R. (1973) 

Cluster Analysis for Applications. 
Academie Press. 

ASHFORD, J.R. (1959) 

A Problem of Subjective Classification in 
Industrial Medicine. Journal of the Royal 
Statistical Soctety, Series C, Vol. 18, 
pp. 168. 

ASTRAHAN, M.M. (1970) 

Speech Analysis by Clustering or the 
Hyperphoneme Method. Project AIM-124, 
AD 709067, Stanford University, Caltfornia.. 

BARBERI, B. (1960) 

Classification of Communes According to 
Urban and Rural Characteristics. Bulletin 
of the International Statistical Institute, 
Vol. 38, p. 2515. 

BARBERI, B. (1963) 

Some Theoretical Aspects in the Design of a 
Product Classification. Bulletin of the 
Internattonal Statistical Institute, Vol. 40, 
Ps ele 

BARTELS, H. (1963) 

A Classification of Commodities and Services 
for Private Consumption. Bulletin of the 
International Statistical Institute, Vol. 40, 
p. 101, 

BARTKO, J.J., STRAUSS, J.R. and CARPENTER, W.T. (1971) 
An Evaluation of Taxonometric Techniques for 
Psychiatric Classification. Classtfication 
Soctety Bulletin, Vol. 2, pp. 1-27.



= 362 

BARTLETT, M.S. (1960) 

The Classification and Properties of 
Various Types of Statistical Fluctuations 
in Physics. Bulletin of the International 
Statistical Institute, Vol. 38, p. 3429. 

BARTOSZYNSKI, R. (1971) 

A Note on Subjective Classifications. 
Revtew of the International Statistical 
Instttute, Vol. 39, p. 39. 

BLOOM, B.S. (1956) 

Taxonomy of Educational Objectives. 
Longman. 

CALINKSI, I. (1969) 

On the Application of Cluster Analysis to 
Experimental Results. Bulletin of the 
International Statistical Institute, Vol.43, 
p. 2101. 

CHERNOFF, H. (1967) 

Bounds on the Efficiency of a Classification 
Procedure. Bulletin of the Internattonal 
Statistical Institute, Vol. 42, p. 321. 

CHRISTOPHER, M.G. (1969) 

Classification Procedures in Marketing 
Research. Systems and Procedures Journal 
Vol. 20, No. 4. 

CLARK, D., DAVIES, W.D.D. and JOHNSTON, R.J. (1974) 

The Application of Factor Analysis in Human 
Geography. The Stattstictan, Vol. 23, p. 285. 

CRADDOCK, J. M. (1973) 

Problems and Prospects for Eigenvector Analysis 
in Meteorology. The Statisttetan, Vol. 22, 
p. 133. 

CRAIG, J. (1975) 

Multivariate Socio-Economic Area Classification. 
Statistical News, Vol. 28, pp. 28.4 - 28.6, 
H.M.S.0.



=363, = 

CRAWFORD, R.M.M. and WISHART, D. (1968) 

A Rapid Classification and Ordination 
Method and Its Applications to Vegetation 
Mapping. Journal of Ecology, Vol. 56, 
pp. 385-404, 

CURNOW, R.N. (1970) 

A Classification Problem Involving Human 
Chromosomes. Btometrics, Vol. 26, p. 559. 

DAHMSTROM, P. and HAGNELL, M. (1974) 

The Formation of Strata Using Cluster 
Analysis. Statistisk Tidskrift, Vol. 12, 
pp. 477-486. 

DAY, G.S. and HEELER, R.M. (1971) 

Using Cluster Analysis to Improve Marketing 
Experiments. Journal of Market Research, 
Vol. 8, pp. 340-347. 

DUCKER, S.C., WILLIAMS, W.T. and LANCE, G.N. (1965) 

Numerical Classification of the Pacific 
Forms of Chlorodesmis (Chlorophyta), 
Australtan Journal of Botany, Vol. 13, 
pp. 489-499. 

EDERER, F., MYERS, N.H. and MANTEL, N. (1964) 

A Statistical Problem in Space and Time. 
Do Leukemia Cases Come in Clusters. 
Biometrics, Vol. 20, p. 626. 

ELY, J.E. and PRITZKER, L. (1963) 

The Assessment of the Accuracy of the 
Classification of Commodities in External 
Trade. Bulletin of the International 
Statistical Institute, Vol. 40, p. 112. 

EVERITT, B.S., GOURLAY, A.J. and KENDELL, R.E. (1971) 

An Attempt at Validation of Traditional 
Psychiatric Syndromes by Cluster Analysis. 
British Journal of Psychiatry, Vol. 119, 
pp. 399-412. 

FELDMAN, S., HONIGFIELD, G. and KLEIN, D.F. (1969) 

A Comparison of Successive Screening and 
Discriminant Function Techniques in 
Medical Taxonomy. Btometrics, Vol. 26, 
p. 725.



= 364 - 

FISHER, W.D. (1968) 

Clustering and Aggregation in Economics. 
John Hopkins Press. 

FISHER, L. and KUIPER, F.K. (1975) 

A Monte Carlo Comparison of Six Clustering 
Procedures. Biometrics, Vol. 31, p. 777. 

FRANCIS, I.S. (1967) 

Selecting and Assessing Variables in the 
Classification Problem. Bulletin of the 
International Statistical Instttute, 
Vol. 42, p. 323. 

FREEMAN, P.R. (1970) 

A Multivariate Study of Students Performance 
in University Examinations. Journal of the 
Royal Statistical Soctety, Series A, Vol 133, 
p- 38. 

GATTY, R. (1966) 

Multivariate Analysis for Market Research : 
An Evaluation. Journal of the Royal 
Statistical Soctety, Series C, Vol. 15, 
p. 157. 

GOOD, J.J. (1962) 

A Classification of Fallacious Arguments and 
Interpretation. Technometrics, Vol. 4, p. 125. 

GOWER, J.C. (1970) 

Classification and Geology. Review of the 
International Statistical Institute, Vol. 38, 
p. 35. 

GREEN, P.E., FRANK, R.E. and ROBINSON, P.J. (1967) 

Cluster Analysis in Test Market Selection. 
Management Setence, Vol. 13, pp. 387-400. 

GUDMUNDSSON, G. (1977) 

Multivariate Analysis of Economic Variables. 
Journal of the Royal Statistical Soctety, 
Sertes C, Vol. 26, p. 48. 

HARMAN, H.H. (1960) 

Modern Factor Analysis. University of 
Chicago Press.



305i 

HARRISON, P.J. (1968) 

A Method of Cluster Analysis and Some 
Applications. Journal of the Royal 
Statistical Soctety, Series C, Vol. 17, 
p. 226. 

HARTIGAN, J.A. and DIXON, W.J. (1973) 

United Nations Votes - A Clustering 
Example. Revtew of the International 
Statistical Institute, Vol. 41, p. 259. 

HEADY, J.A. (1961) 

Diet of Bank Clerks - Development of a 
Method of Classifying. Journal of the 
Royal Statistical Soctety, Series A, 
Vol. 124, p. 336. 

HEELER, R.M. and DAY, G.S. (1975) 

A Supplementary Note on the Use of Cluster 
Analysis for Stratification. Journal of 
the Royal Statistical Soctety, Series C, 
Vol. 24, pp. 342-344, 

HODSON, F.R. (1971) 

Numerical Typology and Prehistoric 
Archaeology. In Mathematies in Archaeological 
and Histortcal Sciences (ed. F.R. Hodson, 
D.G. Kendell and P.A. Tantu) University 
Press. 

HOINVILLE, G. (1971) 

Classification Manual for Household Interview 
Surveys in Great Britain. Soetal and Commn- 
tty Planning Research. 

HOLGERSSON, M. and JORNER, U. (1974) 

Cluster Analysis, A Method to Systematise 
Multivariate Data. Statistisk Tidskrift, 
Vol. 12, pp. 17-32. 

HYETT, G.P. (1973) 

Standardising by Social Classification. 
The Statistician, Vol. 22, p. 189. 

JEFFERS, J.N.R. (1967) 

Two Case Studies in the Application of 
Principal Component Analysis. Journal of 
the Royal Statistical Society, Series C, 
Vol. 16, p. 225,



= 366— 

JOYCE, T. and CHANNON, C. (1966) 

Classifying Market Survey Respondents. 
Journal of the Royal Statistical 
Soctety, Sertes C, Vol. 15, p. 191. 

KELLY, F. (1971) 

Classification of the London Boroughs. 
Intelligence Unit Research Report No. 9, 
Greater London Council. 

KING, B.F. (1966) 

Market and Industry Factors in Stock 
Price Behaviour. Journal of Business, 
Vol. 39, pp. 139-196. 

KRZANOWSKI, J.W. (1975) 

Discrimination and Classification Using 
Both Binary and Continuous Variables. 
Journal of the American Statistical 
Assoctation, Vol. 70, p. 782. 

LANCE, G.N. and WILLIAMS, W.T. (1967) 

Application of Computer Classification 
Techniques to Problems in Land Survey. 
Bulletin of the International Statistical 
Institute, Vol. 42, p. 345. 

LINCOLN, S.V., PIEPE, A. and PRIOR, R. (1971) 

An Application of Principal Components 
Analysis to Voting in the Scottish Municipal 
Elections 1967-9. The Statisttctan, Vol. 20, 
Pp» 76. 

LING, R.F. (1973) 

A Probability Theory of Cluster Analysis. 
Journal of the American Statistical Assocta- 
tion, Vol. 68, p. 159. 

LUBISCHEW, A.A. (1962) 

On the Use of Discriminant Functions in 
Taxonomy. Biometrics, Vol. 18, p. 455. 

MARRIOTT, F.H.C. (1971) 

Practical Problems in a Method of Cluster 
Analysis. Btometrtes, Vol. 27, p. 601.



= 367) — 

MATHER, P.M. and OPENSHAW, S. (1974) 

Multivariate Methods and Geographical 
Data. The Statistictan, Vol. 23, 
p. 259. 

MORRISON, D.G. (1967) 

Measurement Problems in Cluster Analysis. 
Management Seience, Vol. 13, p. 776. 

MOSER, C.A. and SCOTT, W. (1961) 

British Towns. A Statistical Study of 
their Social and Economic Differences. 
Oliver and Boyd. 

NATHANSON, J.A. (1971) 

Applications of Multivariate Analysis in 
Astronomy. Journal of the Royal 
Statistical Society, Series C, Vol. 20, 
p. 239. 

NAIR, K.R. and MUKERJI, H.K. (1960) 

Classification of Natural and Plantation 
Teak (Tectona Grandis) Grown at Different 
Localities of India and Burma with Respect 
to its Physical and Mechanical Properties. 
Sankhya, Vol. 22, p. 1. 

NIXON, J.W. (1961) 

Classification of the Population by 
Economic Activities. Journal of the Royal 
Statistical Society, Series A, Vol. 124, 
p. 526. 

PARKS, J.M. (1971) 
Cluster and Factor Analysis in Classification 
and Correlation of Paleo-Environmental Data. 
Bulletin of the International Statistical 
Institute, Vol. 44, p. 1539. 

PARKER-RHODES, A.F. and JACKSON, D.M. (1969) 

Automatic Classification in the Ecology of 
Higher Fungi. In Numertcal Taxonomy (ed. 
A.J. Code), pp. 181-215, Academie Press. 

PATEL, V.A., RUSSEL, M.A.A. and PETO, J. (1974) 

The Classification of Smoking by Factorial 
Structures of Motives. Journal of the 
Royal Statistical Soctety, Series A, Vol. 137, 
p. 313.



PAYKEL, E.S. (1971) 

PELTO, C.R. (1969) 

PIKE, M.C. and BULL, 

PRITCHARD, N.M. and 

RAO, C.R. (1964) 

ROGERS, A. (1965) 

== 305)— 

Classification of Depressed Patients : 
A Cluster Analysis Derived Group. 
British Journal of Psychiatry, Vol. 118, 
Pp. 275. 

Adaptive Non-Parametric Classification. 
Technometrics, Vol. 11, p. 775. 

D. (1974) 

Knox Test for Space-Time Clustering in 
Epidemiology. Journal of the Royal 
Statistical Soctety, Sertes C, Vol. 23, 
pe 92. 

ANDERSON, A.J.B. (1971) 

Observations on the Use of Cluster 
Analysis in Botany with Ecological 
Examples. Journal of Ecology, Vol. 59, 
Pp. 727-747. 

The Use and Interpretation of Principal 
Components Analysis in Applied Research. 
Sankhya, Vol. A26, pp. 329-359. 

A Stochastic Analysis of Spatial Clustering 
of Retail Establishments. Journal of the 
American Statistical Assoctatton, Vol. 60, 
p. 1094, 

SCHMITZ, J and IDENBURG, J. (1960) 

STONE, R. (1961) 

TATSUOKA (1955) 

A New Approach to Urban-Rural Classification. 
Bulletin of the International Statistical 
Institute, Vol. 138, p. 2529. 

Multiple Classifications in Social Accounting. 
Bulletin of the International Statistical 
Institute, Vol. 39, p. 3215. 

The Relationship Between Cannonical Correlation 
and Discriminant Analysis and a Proposal for 
Using Qualitative Data in Discriminant Analysis. 
Edueattonal Research Corporation.



= 300 

VAN GERUEN, D.P. and OAKLAND, G.B. (1973) 

Univariate and Multivariate Statistical 
Models in the Analysis of Human Sexual 
Dimorphism. The Statistician, Vol. 22, 
p. 256. 

VAN NESS, J.W. (1973) 

Admissible Clustering Procedures. 
Biometrika, Vol. 60, p. 422. 

VERSTEGE, J.C.W. and GOUDSWAARD, G. (1963) 

WAGENFUHR, R. (1968) 

WAGLE, B.V. (1965) 

The Construction of a Classification for 
a General Statistical Bibliography. 
Bulletin of the International Statistical 
Institute, Vol. 40, p. 1128. 

Le Probleme des Classifications de Produit 
dans les Travaux de Communantes Europeenes. 

Bulletin of the International Statistical 
Institute, Vol. 40, p. 51. 

An Application of Discriminant Analysis. 
Predicting Part II Classification Based on 
Part I Marks. Bulletin of the International 
Statistical Institute, Vol. 41, p. 903. 

WEBBER, R. and CRAIG, J. (1976) 

Which Local Authorities Are Alike? 
Populatton Trends, Autumn 1976, H.M.S.0.


