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CHAPTER- 1

DETAILED GUIDE TO THE RESULTS ON EACH PAGE



DIFFERENT VERSIONS OF ¥ODL (G,R)

¢ COKSTANT

STOCKOUT

CosT

DIZAND ,D

ORDER COST,S

HOLDING COST, hc

STOCKOUT COST, s
LEAD TINME IN YEARS,L

= 0.005, C.054LEAD TIME DEHAND
= 0.1, 0.2, 0.4

$;§; /DL

L=0.1 1=0.2 1=0.4

¥ODEL  s=0.0C5 $=0,05 s=0.005 s=0.09 5=0,009 §=0.05
EBQ-ROL 1 6 11 16 21 26
TATE'S
EXPONENTIAL ° 1 12 i 22 21
HEURISTIC 3 8 1% 18 23 28
INEXACT 9 14 19 24 29
EXACT 10 15 20 25 30

JSEZ\/DL =1.0 .
I=0.1 1=0.2 1=0.4

KODEL $=0.005 5=0.05 s=0,0C5 §=0.05 s=0.005 £=0,05
EBQ-ROL | 31 36 41 46 51 56
TATE'S
EXPONENTIAL 32 37 42 47 52 57
HEURISTIC 33 38 43 48 53 58
INEXACT 34 39 44 49 54 59
EXACT 35 40 45 50 55 60

CONPARISON OF INEXACT AND BEXACT IZODELS

1 ODEL Ji;éi /DL =0.1 f \Fégi /DL =1.0

EXACT 61 64

INEXACT 62 65

DIFFERENCES IN

THVENTORY COSTS 63 66

H




CONSTANT LEAD TIMES AND LINEAR BACKORDER COSTS

DEZAND, D =10 e 108
REVIEY COST,RC - 0.01----10°
ORDER COST, S - 0.01 —==10°
EOLDING COST,HC = 0,01----1.0
b, - 1.0
b, = 0.1
Jg?i /DL ® 0.1
PAGES
HODEL KC=0.01 HC=0.1 HC=1.0
(Q,R) 67 76 85
(™,T) 68 77 86
(nQ,R,T) 69 78 87
(M,R,T) _ 70 79 88
SAVINGS OF (},R,T)
OVER (M,T) 71 80 89
SAVINGS OF (3,R,T)
OVER (nQ,R,T) 72 81 90
SAVINGS OF (Q,R) OVER
(¥,m) 73 82 91
SAVINGS OF (M,T)
OVER (nQ,R,T) 74 83 92
SAVINGS OF (Q,R)
OVER (nQ,R,T) 75 84 93




CONSTANT LEAD TINES AND QUADRATIC BACEORDRER COSTS

In addition to the values on the previous page

b3 = 1.0
- PAGES

1O0DEL HC=0,01 T HC=0.1 HC=1.0
(Q,R) 94 103 112
(1, 1) 95 104 13
(nq,R,T) 96 105 114
(M,R,T) 97 106 115
SAVINGS OF (M,R,T)
OVER (M,T) 98 107 116
SAVINGS OF (},R,T)
OVER (nQ,R,T) 99 108 117
SAVINGS OF (Q,R)
OVER (M,T) 700 109 118
SAVINGS OF (M,T)
OVER (nQ,R,T) 101 110 119
SAVINGS OF (Q,R) ]
ovVER (nQ,R,T) 102 111 120

CONSTAKT LEAD TIMES AND EXPONENTIAL BACKORDER COSTS
In addition to the values already given
b1:=0.1
b2 =2.5
PAGES N

1.ODEL HC=0,01 HC=0,1 ¢ HC=1,0
(q,R) 121 130 1%9
(32,T) 122 131 140
(nQ,R,T) 123 1%2 141
(3,R,T) 124 133 142
SAVINGS OF (M,R,T)
OVER (®,T) 125 154 143
SAVINGS oF (I,R,T)
OVER (nQ,R,T) 126 135 144
SAVINGS OF (Q,R) OVER (1,T)127 136 145
SAVINGS OF (M,T) OVER
(nQ,R,T) 128 137 146
SAVIEGS OF (Q,R) OVER
(n9,R,T) 129 138 147




PERIOD OF GRACE: QUADRATIC BACKORDER COSTS

In addition to the values already given

PERIOD OF GRACE ,p

=0,25 OF A LEAD TINE

PAGES.
NODEL ) HC=0,01 HC=0.1 B2=1,0
(Q,R) 148 157 166
(m,T) 149 158 167
(nQ,R,T) 150 159 168
(11,R,T) 151 160 169
SAVINGS OF (I,R,T) OVEZ (&,T) 152 161 170
SAVINGS OF ,, OVER (nQ,R,T)| 153 162 171
SAVINGS OF (Q,R) OVER (i,T) 154 163 172
SAVINGS OF (M,T) OVER (nQ,R,T)| 155 164 173
SAVINGS OF (Q,R) OVER (nQ,R,T)| 156 165 174
CONTINUOUS LEAD TIMES
BACKORDER COST FUNCTION

NODEL ILINEAF QUADRATIC * . EXPONENTIAL
(R) 175 184 S 193
(18,T) 176 185 194
(nQ,R,T) 177 186 195
(15,8, T) 178 187 196
SAVINGS OF (,R,T) OVER (N,T) 179 188 197
SAVINGS OF (,R,T) OVER (nQ,R,T) 180 189 198
SAVINGS OF (Q,R) OVER (3,T) 181 190 199
SAVINGS OF (M,T) OVER (n2,R,T) 182 191 200
SAVINGS OF (Q,R) OVER (nQ,R,T} 183 192 201

Values assigned to=and k are

<« =20
k=2




VARIABLE SUPPLY

BACKORDER COST FUNCTION

VODEL LINEAR QUADRATIC EXPONETIAL
(Q,Rr) 202 211 220
(1) 203 212 221
(nQ,R,T) 204 21% 202
(1,R,T) 205 214 227%
SAVINGS OF (M4,R,T) OVER (M,T) 206 215 224
SAVINGS O (I7,R,T) OVER (nQ,R,T)| 207 216 225
SAVINGS OF (Q,R) OVER (¥,T) 2c8 217 226
SAVINGS OF (M,T) OVER (nQ,R,T)| 209 218 227
SAVINGS OF (Q,R) OVER (nQ,R,T)| 210 219 228

CONTINUQCUS LEAD TIMES AND VARIABLE SUPPLY

BACKORDER COST FUNCTION

MODEL ' LINEAR QUADRATIC EXPONENTIAL
(Q,R) 229 238 247
(1,T) 230 239 248
(nQ,R,T) 231 240 249
(3,R,T) 232 241 250
SAVINGS OF (,R,T) OVER (},T) 233 242 251
SAVIKGS OF (I,R,T) OVER (nQ,R,T) | 234 243 252
SAVINGS OF (G,R) =~ OVER (¥,T) 235 244 253
SAVINGS OF (1,T) OVER (nQ,R,T) | 236 245 254
SAVINGS OF (Q,R) OVER (nQ,R,T) | 237 246 255



CHEPTER 2

-

DIFFERENT VERSIONS OF MODEL (Q,R)



EBR-ROL FODZEL: ANNUAL INVEWTORY COSTS

LEAD TINE IS 0.1 OF A YEAR
STANDARD DEVIATION OF DEKAND OVER LEAD TINE =0.14D<¢S%: "fL‘(L)
STOCKOUT COST =0,005+LEAD TIKE DEFAND

' ANNUAL DEKAID HC=0.01 HC=0.,1 HEC=1.0
10 0.141 0.448 1.064

100 0.474 1.492 5.286

q.0.1 1000 1.916 8.082 28,212
100C0 12,019 78.501 544.846

100000 106,074 873.822 7075.304
1000000 10%9.545 9860.495 85164.157

10 0.447 1,414 4.478

100 1.415 4,481 10. 638

5a1.0 1000 4.745 14.922 52.864
10000 19.163 80.815 382,119

100600 120,193 785.010 5448, 458
1000000 1060, 140 8738,224 70753.038

10 1.414 4.472 14.144

100 A.472 14.144 44,780

5.10.0 1000 14.147 44,809 106,384
10000 47.446 149.222 528, 643

100000 191,628 808,157 3821.193
1000000 1201.935 7850.099 54484.583



-TATE'S EXPONENTIAL APPROXILATION TO THE HEURISTIC MODEL

LEAD TINE IS 0.1 OF A YEAR

STANDARD DEVIATICON

STOQKOUT CcesT

ANNUAL DENAND

10

1C0
1000
10000
1000C0
1000C00

5=0.1

10

100
1000
10000
100000
1000000

S=1.0

10
100
1000
10000
100000
1000000

$=10.0 -

OF DEKAND OVER LEAD TIiE=0,1+D-SQRI(L)

0.447
1.415
4.719
19,728
117,607
992,863

1.414
4.472
14.149
AT.191
197.276
1176.072

=0,005-LEAD TIME DEMAND

HC=0.1
0.448
1.473
6.648

53.2217

516,691
5151.179

1.414
4.484
14.727
66.484
532.273
5166.905

4.472
14,145
44,835

147.269
664.836
5322.7%3

HC=1.0
1.438
5.304
31.402
284,712
2825,487
28233,123

4.479
14.379
53.039

314.018
2847.120
28254.871

14.144
44.794
143.791
530,395
3140.179
28471.203%



HEURISTIC ¥ODEL: ANNUAL INVENTORY COSTS

LEAD TINE IS O.1 OF A YRAR

STANDARD DEVIATION OF DEMAND OVER LEAD TINE=O.1+Ds SQAT(T)
STOCKOUT COST
' ANNUAL Dig7AND

10

100
1000
10CG0
100000
100CCCO

8=0.1

10

160

S5=1.0 1000
10600

10C0C0
1000000

10

100
1000
100C0
100000
100C000

S5=10.0

HC=0,01
0.141
0.473
1.962

11.757
99.874
972.805

0,447
1.415
4,730

19, 621

117,572

998. 740

1.414
4.472
14,148
47.300
196,206
1175.715

0J

=0,005:LEAD TINE DREKMAND

lC=0,1
0.448
1.464
6.575
52.90C5
573.179
5765.94C

1.414
4.481
14.640
65.751
529.049
5731.735

4.472
14.144
44.811

146,397
657.510
5290,492

HO=1.0
1.435
5.218 -

30,897
277.581
2741.916
27384,978

4.478
14.348
52,181

308.973
2775.806
27419.164

14,144
44,780
143,478
521,814
3089.729
27758.063%



INEXACT NODEL

: AMNUAL INVENTORY . COSTS

LEAD TIME IS 0.1 OF A YEAR

STANDARD DEVIATION OF DINAND OVER LEAD TIFE = O.1# D#SQRI(L)

STOCKOUT. COST

ANNUAL DEMAND

10

100
1000
10000
100000

S=0.1

It

1000000

10

100
1000
10000
1C0C00
1000000

10

100

1000

S5=10,0 10000
100000

1000000

HC=0.01
0.141
0.451
1.663

10.437
92,064
904.514

0.447
1.415
4.509
16.633
104.373
923,142

1,414
4.472
14,147
45.093
166.332
1043.713

= 0,005+ LEAD TINE DEMAND

EC=0,1
0,448
1,463
6.537

52.775
514.3%344
5218,064

1.414
4,481
14,613
65.372
532.270
5141.791

4.472
14.144
44.809

146.342
653.656
5277.304

EC=1
1.435
5.231
32.566
300.762
2982.279
29793.970

40478
14.349

52.314

325,658
3010.843
30050, 702

14.144
44.780
143,485
523.090
3258.043
30078.706

.0



EXACT KODEL

LEAD TIEE IS 0.1 OF A YEAR
STANDARD DEVIATION OF DENAND OVER LEAD TINE

STOCKOUT COST

, ANNUAL DEMAND

10

100
1000
100C0
1000600
1000C00

S5=0.1

10

100
1000
10C00
10C000
1000CC0

10
100
1000
10000

S=10.0

10C0CO

1000000

ARNNUAL INVENTORY COSTS

HC=0.01

0.141
0.451
1.663

10.437
92.052
904.433

0.447
1.415
4.509
16,632
104.364
920.549

1.414
4.472
14,147
45.093
166,322
1043.623

= 0,1%¥ D 4 SQRT(L)

=0.005 * LEAD TINE DEWAND

11C=0,1
0.448
1.463
6.528
52.504
511.140
5097.706

1.414
4,481
14,612
65,282
525,031
5111, 402

4.472
14.144
44.809

146.%34
653.015
5250.774

HC=1.0
1.435
5.208

30. 657
274.958
2715.573
27120,280

.
4.478
14,548
52,086
306.53%9
2749.546
27154.525

14.144
44,780
143,476
520,824
3065.457
27495.230



LEG-REORDER LEVEL 1ODEL: ANRUAL INVENTORY COSTS

LEAD TIME IS 0.1 OF 4 YEAR
STANDARD DEVIATIONW COF DENAND OVER LEAD TILE = 0.1% Da SQAT(L)
=0.05 x LEAD TINME DEWAND

STOCKOUT COST

ANNUAL DELIAND

10

1C0
1000

- 100C0
10G000
100CG000

S

]

0.1

10

100
10C0
10000
100000
100C000

5=1.0

10

100
10C0
10060
100000
100CCQ0

o7}
il
5.
)
o

HC=0.01
0.147
0.520
2.285

14,400

124,583

1248,.833%

0.450
1.469
5.202
22,849
144.004
1245.830

1.414
4.498
14,690

52,024

228,491
1440.041

HC=0.1
0.474
1.916

12,019
106,074
1039.545
11185.830

1.415
4.745
19.163
120,193
1060.740
10395.453

4.472
14.147

47.446 )

191,628
1201.935
10607.404

HC=1.0
1.492
8.082

78.501

873.822
9860.,495
99931.360

4.481
14.922
80.815

785.010
8738.224
98604.950

140144
44,809
149,222
808.151
7850,099
£7382.236



TATE'S EXPONENTIAL APPROXIMATION TC THYE HEURISTIC MODEL

LEAD TIME IS 0.1 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD TIME = 0.14D «SQRT(L)

STOCKOUT COST
t

ANNUAL DEMAND

10

100
1000
10000
100000
1000600

S5=0,1

10

100
1000
10000
100000
1000000

5=1.0

10

100
1000

" 10000
100000
1000000

5=10

HC=0.01
0.147
0.520
2,281

14.411
124.430
1212.890

0.450
1.470
5.197
22.810
144.107
1244.300

1.414
4.497
14.697
51.966
228,096
1441,073

= 0..05% LEAD TINE DEMAND

HC=0,1
0.472
1.973

11.761
99.286
966.070
9631, 636

1,415
4.719
19.727
117,607
992.863
9660.696

4.472
14.149
47.191

197.276
1176.072
9928, 628

HC=1.0
1.473
6,648

53.277

516, 681
5151.179
51496,055

4.484
14,727
66,484

532,773
5166.905
51511.794

14.145
44.835
147.291
664.836
5322.733
51669.051



- HEURISTIC MODREL: ANIU

LEAD TINME IS C.1 OF A YEALR

STANDARD DEVIATION COF

STOCKOUT COST

. ANNUAL DEIAND

10
100
1000
10060

S5=0,1

100000°

1000C00

10

100
1000
10000
1000C0
1000000

10

100
1000
10000
100000
10000C0

5=10,0

REIAND OVER

[iC=0,01
.0.147
0.520
2.286
14.384
121,660
1178.703

0.450
1.469
5.200
22.856
143.045
1216.599

1,414
4.498
14.689
52.C02
228,557
1430.446

JAL INVENTORY C0STS

LEAD TINE

I3

HC=0.1
0.473
1,962

11.757

99.874

972.805
9700.249

1.415
4.730
19, 621
17,572
998.740
9728.,052

4.472
14.148
47.300

196.206
1175.715
9987.402

= 0.1 D#* SORT(L)
0.05 *»LEAD TINE DEMAND

HC=1.0
1.464
6.575

52.505
573.179
5765.944
57684.875

4.481

14. 640
65.751
529,049
5731.751
57659.492

14.144
44.811
146,397
657.510
5290.492
57317.446



TREXACT KODEL: ARWUAL INVERTORY COSTS

LEAD TIKE

STOCKOUT COST
' ARNUAL DEV¥AND
10
100
1000
10CCO
10CC00
1000C00

5=0.1

il

10

100
1C00
10000
100000
10CC00C

10

100
1000
10000
100000
1000000

3=10.0

IS5 0.1 OF A YEAR
STANDARD DEVIATION OF DREKAND OVER LEAD TIME

HC=0.01
0.142
0.476
2.071

13.304
111,191
1036.974

0.447
1.418
4,757
20,708
133.066
1116.211

1,414

4,473
14,175
47.571

207.083
1352.412

il

]

0.05~ 1,
HC=0.1
0.451
1.663
10.437
92,066
904.471
9033.752

1,415
4.509
16.633
104,372
920, 641
9044, 545

4.472
14,472
45.087

166,350
1043.723
9205.967

A

0.1< D+ 5QRT(L)

D TIME DEMAND
nc=10,

1,461

6.537

52.818

549.979
5128.916
51266.95%

4,481
14,613
65.366

527.973
5141.73%6
51294.349

14.144
44.809
146.133
653.702
5277.328
51417.420



LXACT MODEL: ANHUAL INVENTORY COSTS

LEAD TINE IS 0.1 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD TIKE = 0. 15D« SQRT(T)

STOCKOUT COST

ANNUAL DEMAND HC=0,01

10

- 100
10C0

10GC0

100000
1C00C00

3

0.1

10

100
1000
10000
100000
1000000

10

100
1000
100006

- 100000
10000C0

S=10.0

0.142
0.476
2,071
13,302
111,142
1035.889

0.447
1.418
4.757
20,707
133.049
115,777

1.414
4.473
14.175
47.571
207.067
1332.232

=0. C5 » LEADTINE DEMAND

HC=0.1
0.451
1.663

10,436
92.055
904.385

19032, 652

1.415
4.509
16,632
$104.363
920,529
9043 .360

4.472
14,147
45.087

166.%39
1043, 629
9205.515

HC=1.0
1.461
6.528

52.503
511.426
5098.044
50959.148

4.481
14,612
65,282

525.035
5111.343
51002.757

14,144
44.809
146.124
653.725
5252,228
51123.544



BEQ-ROL RODEL: ANNUAL INVENTORY 0OSTS

LEAD TIKE IS 0.2 OF A Y®RAR
STAXDARD DEVIATION OF DELAND OVER LEAD PIHE= 0.1 % D+SQRT(L)
=0,C05LEAD TIME DEMAND

STOCKOUT COSsT

ANHNUAL DEMAWD HC=0.01

10

100
1000
10600
100000
1C0C000

i

S=0,1"

10

100
1000
10000
10C000
100C000

S5=1.0

10

100
10C0
1C0C0O
100000
160C0CO

S=10,0

0.142
0.501
2.244
15.888
149,433
1500.017

0.447
1.415
5.012
22.439
158.884
1494.327

1.414
4.472
14.472
50,119
224.388
1588.8%6

HC=0,1
0.449
1.539

11,037

113.984
1282,492
14431.876

1.415
4.492
15.387
110.366
1139.838
12824.919

4.472
14,147
44.922

153.867
1103.658
11398, 381

HC=1.0
1.458
6.127
59.673
841.084
10649.119
126078.474

4.484
14.584
61.271

596.728
8140.03%8

.106491.,190

14.146
44.842
145.840
612,714
5967.279
84100.379



TATE'S EXPONELTIAL APPROXIMATION TO THE IEURISTIC 1:0DEL

LEAD TINE IS 0.2 OF 4 YEAR
STANDARD DEVIATION OF DEKAND OVER LEAD TIkii= 0. 1D SQRT(L)
STOCKCUT COSsT =0.C054TEAD TIME DIMAND

' ANNUAL DRFAND HC=0.01 }C=0.1 HC=1.0
10 0,142 0.450 1,466

100 0.499 1.5%0 6.014

§20.1 10C0 2.274 8.458 41.931
10000 15.360 74.055 400,948

100000 138,372 729.476 3994.13%4
1000000  13%63.,954 7283, €51 39925.955

10 0.447 1.415 4.487

100 1,416 4.499 14,656

1000 4.987 15.390 60.144

5=1.0" 40000 22,742 84.583 419,307
100000 153,596 740,552 4009.476
100CCCO  1383,715 7294.756 39941.339

10 1,414 4,472 14,147

100 4,472 14.148 44,868

5.10.0 1000 14,160 44.993 146,561
10C00 49,873 153.903 601,444

100000 227.418 845.828 4193.066
10C0000  153%5,958 7405.576 40094, 761



HEURISTIC NMODEL: ANWUAL INVENTORY COSTS

LEAD TIKE IS 0.2 OF A YERAR

STANDARD DLVIAD

STOCKOUT COST

'ANNTUAL DEMAND

10

100
1000
100C0
100CCC
100CCG0

5=0.,1

10

100
1000
10000
1C0000
1600CC0

38=1.0

10

100
1000
10000
106000
1000000

"5=10.0

HC=0.,01
0.142
0.500
2.275

15.402
139.263
1373.576

0.447
1.416
4.996
22,746
154.016
1392, 629

1.414
4.472
14.158
49.963
227,462
1540.163

ICH OF DEMAND OVER LEAD TIHE =0,1-D»SQr7(I)

=0,0C05+LFEATY TIME DEMAND

HC=C.1
0.449
1.532
8.323

75.723

813, 622
8156,285

1,415
4.493
15.316
83,233
737,230
81%6.192;

4.472

44.929
153.160
832,326

1372.297

HC=1.0
1.458
5.91C
41,302
389.905
3874.970
38725.519

4,484
14.575
59.099

413,017
3899.050
38749.704

14,146
44,842
145.755
590,986
4130.173
38990.498



IFEXACT NODEL : AMNUAL INVENTORY COSTS

IEAD TIME IS 0.2 OF
STANDARD DEVIATION OF DEMAND OVER LEAD TINE

STOCKOUT COST

ANNUAL DEMAND

10

100

1000

10000

100C00

1000000

3=0.1

10

100
10C0
10000
100000
100G0C0

1C

100
1000
10000
100000
1000000

5=10.0

A YBAR

. HC=0.01

0.142
0.457
1.943
13.879
128.956
1277.771

0.447

1.415
4.569
19.427
138,807

1289.536 -

1.414
4.472
14,155
45.688
194,266
1387.924

=0.14 D¥SQRT(L)

=0,0054LEAD TIKE DEMAND

EC=0.1
0.449
1.526
8.284

73.570

726.078

7251.100

1.415.

4,492
15,259
82.840

735.973
7260.765

4.472
14,147
44.922

152,592
828.468
7357.070

HC=1.0
1.458
5.979

44.123
423.329
4215,502
42132,972

4.484
14.575
59.793

441,237
4233,290
42155.281

14,146
44,842
145,753
597.925
4412.274
423%3%6,750



EXACT EODEL ¢ ANKUAL INVERTOR

LEAD TIKE IS 0.2

OF A YEAR

"t M
C0STS

STANDARD DEVIATION O DEMAND OVER LEAD TINE =0.1+ D+SART(L)
=0.,005+LEAD TIINE DEMAND

STOCKOUT COST

ANNUAL DEMAND

' 10
100

1000
10000
100000
1000000

5=0.1

10

100
1000
10000
100000
1000000

S=1.0

10

100
10G0
16600
100000
1000000

S’-'-"]0.0

HC=0,01
0.142
0.457
1.943

13,878
128,940
1277.603

0.447
1,415
4.569
19.425
138.793
1289.374

1.414
4.472
14,155
45.688
194.255
1387.788

HC=0, 1
0.449
1.526
8.262

73.165

721,755

7207.598

1,415
4.492
15.258
82,611
731,631
7223%,752

4.472
14.147
44.922

152.%8%
826,117
7316, 695

HC=1.0
1.457
5.887

40.942
386.174
5837.611
28351.009

4.484
14.574
58,869

409.419
862,015
38375. 600

14.146
44,842
145,745
588. €84
4094.,161
38617.396



EB9-ROL KODEL: ANNUAL INVENTORY COSTS

LEAD TIMZ IS 0.2 OF A YEAR

STANDARD DEVIATION OF DENAND OVER THE

STOCKOUT COST
ANNUAL DEMAND

10

100

1000

10000

160C00

16600C0

10

100

5=1.0 1000
10C00

100000
1000C00

10

100

s=10,0 9%
10000

100000
1000000

HC=0,.01
0.150
0.557
2.703

19.001

174,705

1787.799

0.452
1.500
5.571
27.029
190.017
1747.033

1,414
4.525
15,003
55.711
270,287
1900.169

LEAD TIME=0, 1D« 3QRT(T)

=0.05«LEAD TINE DEKAND

HC=0.1
0.501
2.244

15.888

149.432
1500.016
16197.978

1.416
5.012
22,439
158,884
1494.327
15000, 161

4.472
14.155
50,119

224,388
1588.836
14943.274

HC=1.0

1.539
11,037
113.983
1282,492
14431.876
145978.165

4,492
15.387
110.366
1139.838
12824,872
144318,757

14,148
44,922
153.867
110%, 658
11398,381
128248,718



TATE'S EXPONENTIAL APPROZINATION TO THE IIEURISTIC ¥ODXL

LEAD TIEE IS 0.2 OF A YEAR
STANDARD DEVIATICN OF DENMAND OVER LEAD TTME =0.1«DSQir1(L)

STOCKOUT COST =0.05+ LEAD TILE DEMAND

ANNUAL DEMAND  HC=0.01 HC=0.,1 HC=1,0
10 0.150 0.499 4.539
100 0.556 2.274 8.458
520, 1 1000 2.698 15,360 74.055
10000 19,041 138,372 729.476
100000 173,611 1363.955 7283, 631
1000000 1671.602 13618.886 72825,18%
10 0.452 1.416 4,500
100 1.500 4.987 15.390
$521.0 1000 5.558 22,742 84,583
10000 26,979 153.596 740,551
100000 190,407 1383,715 7294.756
1000000 1736,108 13639.548 72836,312
10 1.414 4.472 14,149
100 4.523 14.160 44,995
4=10.0 1000 14,996 - 49.873 153.899
10000 55.580 227.418 845.828
100000 269.793 1535.958 7405.516
1904.068 ©13837.153 72947.563

1000000



HEURISTIC KCDEL: ANNAUL IRVENTORY COSTS

LEAD TIFE IS 0.2 OF A YEAR
STANDARD DEVIATION OF DEMAND OVER

STOCKOUT COsT

ANNUAL DIEHAND

10

100
1000
10600
100060
10C0000

5=0,1

10

100
1000
10CC0
100C00

S=1,0

1000000 -

10

100
1060
10000
100000
1000000

$=10.0

HC=0.01
0,150
0.557
2.700

18,809

169.256

1619.798

0.452
1.500
5.567
26,997
188.088
1692.561

1.414
4,525
15,001
55. 667
269.967
1880.881

EAD TIEE =0,1D»30%1 (L)

=0.05*LEAD TINGE DEMAND

HC=0.1
0.500
2.275

15,402

139.263
1373.576
13716.026

1.416
4.996
22,746
154.016
1392, 629
13735.763

4.472
14,158
49.963

227.462
1540.164
13926.285

HC=1,0
1.532
8,323

15,723

81%.622
8156.295
81580, 691

4.493
15.316
83.233

737.230
8136.218
81562,954

14.148
44,929
153,160
832,326
7372.297
81362.179



INEXACT MODEL: ANNUAL

LEAD TINE IS 0.2 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD TINE
STOCKOUT COST
LNIUAL DIMAND

10

100
1000
10C00
10C000
10C0000

S5=0,1

10

100

S=1,0 1000
10000
100000
1000600

10

100
1000
‘10000
1C0C0C
1G0C000

5=10

HC=0,01
0.142
0.507
2.454

17.657

159.155

1491, 694

0.447
1.423
5.071
24,545
176.487
1573.457

1.414
4.473
14,234
50.712
2454449
1764.945

NVENTORY COSTS

=0, 1 D~SART(L)

=0.05»LEAD TILI DEMAND

HC=0.1
0.457
1.943

13.880

128.965
1277.761
12765,702

1.415
4.573
19.427
138.788
1289.515
12777.267

4.472
14.155
45.688

194.267
1387.913
12895.728

Hc=1,0
1.526
8.284

73.570

726.820
7251.108
72504.298

4,492
15.259
82.836

735.725
7269.736
72510.977

14.147
44,921
153,876
828,383
7389.942
72631,025



BXACT KODEL: ARNUALINVENTORY COSTS

LEAD TINE IS 0.2 OF A YEAR

STAKDARD DEVIATION OF DENMAND OVER LEAD PIME=0.1, DaSGRT(T)
STOCKOUT COST
ANNUAL DEWAND

10

100
1000
100C0
106000
100C000

S5=0,1

10

100

5=1.0 1000
100C0C
1CC000

1000000

10

100
1000
10000
100000
10C0C00

S=10,

HC=0,01

0.142
0.507
2.454
17. 647
159.054
1490,464

0.447
1.423
5.071
24,542
176.460
1572.966

1,414
4.473
14,234
50.712
245,427
1764. 666

=0,05+LEAD TIME DEMAND

HC=O. 1

0.457
1.943
13.878
128,941
1277.288
12764.498

1.415
4.573
19.425
138,778
1289.342
12775.875

4.472
14.155
45. 688

194,254
1387.783
12893, 614

FC=1.0
1.526
8,261

73.1€3

722,565

7208.135
72067.816

- 4.492
15.259
82.612
731.760
7217.515
72083,702

14.147
44.921
153,867
826,173
7316.283
72175.173



EBQ-ROL NODEL: ANWUAL INVENTORY COSTS

LELD TIME IS 0.4 OF A YEAR

STANDARD DREVIATION OF DEMAND OVER LEAD TILE =0.14D=Sq! T(L)
=0,005+LEAD TILE

STOCKOUT COST

ANNUAL DEMAND

10

100
1000
10000
1000C0
10C0G00

S5=0.1

10

100
1000
10000
100000
1000000

S5=1,0

10

100
10C0
10000
100600
1000000

5=10.0

HC=0,01
0.142
0.541
2.727

21.627

209.013

2163.07C

0.447
1.417
5.405
27.274
216,273
2090.132

1.414
4.473
14.174
54,052
272,745
2162.730

EC=0.,1
0.452
1.734

15.448

166,587
16881.479
21102,289

1.415
4.528
17.341
154.484
1665.871
18814.793

4.472
14.152
45,283

173,406
1544.840
16658.710

DEMAND

KC=1.0
1.509
7.712
100.473
1288.861
15932,285
186014.,787

3.357
15.094
T77.123

1004728
12888.610
159322.850

14,149
33.567
150.940
771.230
10047.281
128886.102



TATE'S EXPONEXTIAL APPROXIZATION T0 THS HRURISTIC

LEAD TIME IS 0,4 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LELD TIFE=0,1*D<SQRT(L)
STOCKQOUT COST
' ANNUAL DENMAND

10

1C0
1000
10000
1000C0O
10C0000

=0.1

2

10
100

5=1.0 1000

10000.. .

106000
1000060

10

100

5=10.0 1000
10000
100000
1000000

HC=0.01
0.142
C.539
2.728

20.629

194.161

1927.303

0.447
1.419
5394
27.280
206,288
1941, 612

1.414
4.473
14,190
53.935
272,801
2062.881

bR

=0,005+LEAD TIVE DENNAD

HC=0.1
0.453
1,693

11.152

103.861
1030,760
10299.736

1.415
4.531
16.930
111,524
1038, 612
10307.604

4.472
14,154
45.313

169.298
1115.244
10386.118

HC=1.0

1.517
7.209
57.654
565.821
5647.350

56462.619

4.501
15.169
72.087

576.544
5658,215
56475.498

14,151
45.015
151.691
720.868
5765.437
56582.145



HEURISTIC MODEL: ANNUAL INVENTORY COSTS

LEAD TI¥E IS 0.4 OF A YraR

STANDAUD DEVIATION OF DEMAND OVER

STOCKOUT COsT

ANNUAL DENAND

10

100
1000
10000
100000
100CCo0

S5=0.1

10

100
1000
100C0
100000
1000000

S=1.0

10
100
1000
100C0

5=10.0

100000

1000000

T

HC=0,01

0,142
0.538
24741
20.724
195.472
1940.983

0.447
1.419
5.383
27.407
207.239
1954.723

1,414
4.473
14.188

53.834
274.065
2072.390

LEAD TINE=0, 1D« 3QR1(L)
=0.005¢LBAD TINE

1C=0.1

0.452
1.676
11.037
163.479
1152,294
115%6.150

1.415
4.521
16,760
110.373
1034.795
11522,897

4.472
14,152
45.212

167. 601

1103.726
10347.948

EMAND
HC=1,0
1.506
7.804
56.62%
549.520
5478.136
54764.253

4.497
15.056
70.839

566.229
5495.204
54781,359

14,149
44.967
150,565
708,394

5662,.293
54952.,040



INEYACT WODEL: ANNUAL INVENTORY COSTS

LEAD TINE IS 0.4 OF A YEAR

STANDARD DEVIATION OF DEVAND OVER LEAD TIFE =0,1+D+SQnRT(L)
STOCKCUT COST

ANKUAL,

S=0.1

DEMAKD

10

100
1000
10000
100060

1000000

S5=1.0

1

5=10,0

1

10

100
1000
100C0
100000
000000

10

100
1000
10000
100000
0000C0

HC=0.01

0.142
0.472
2,381
18.903
181.453
1806,13%6

0.447
1,417
4.721

23,805
189,021
1814.533

1.414
4.473
14.174
47.213
238.051
1890.178

HC=0.1
0.452
1.667

10.998

103.301
1026.484
10253.925

1.415
4.520
16,667
109.979

1033.024

10261.216

4.472
14.152
45.197

166,672
1099.793
10328,964

=0.0C05«LEAD TINE DENAND

HC=1.0
1.506
7.288

61.0C2

597.277
5961.383
59528, 447

4.497
15.055
72.880

610.034
5974.092
59596.366

14.149
44.970
150,550
728.802
610C.140
59781.,015



SXACT Y¥ODEL: ANRUAL INVENTORY COSTS

LEAD TIFE IS 0.4 OF A YEAR
STANDAID DEVIATION OF DEMAND OVER LEAD TINE wO.,‘?:s‘D«’SQRT(L)

STOCKCUT COST =0.0054LEAD TINE DI iAND
 ANNUAL DEXAND  HC=0.01 HC=0,1 HC=1.0
10 0,142 0.452 1.505
10C 0.472 1.667 7.042
$20. 1 1000 2.380 10,954 56.104
100C0 18.9C0 102.694 - 544249
10C000 181,442 1019.934 5425.180
10000C0  1806,134 10278.359 54234.,654
10 0.447 1.415 4.497
100 1.417 4.519 15.051
521.0 1000 4.721 16,665 70.418
10000 23,803 109.543% 561,060
10C000 189, 600 1026.998 5442,363
100C000 1614.281 10199,712 54251.814
10 1.414 4,472 14.149
100 4.473 14,152 44.968
5210.0 1000 14.174 45.195 150,508
100C0 47.210 166,646 704.184
10C000 238.032 1095.391 5610.344
1000000 1890, 000 10280.352 54427.,917



BEY ~ROL 1ODEL:

LEAD TI1KE IS 0,4 OF A YRAR

STANDARD DEVIATION OF DEMAND OVER LEAD TINE=0. 12D« SQRT (L)

STOCKOUT COST

'ANNUAL DEW

gy

1C

100
10C0
10000
100000
100CC00

5=0.1

10

1C0
1000
10000
100000
10000C0

S=1,0

10

100
1000
16060
100000
1000000

5=10.0

HC=0.01
0.150
0.620
3.345

25.869
247.722
2514.736

0,452
1.501
6.203
33.449
258, 693
2477.221

1.414
4.527
15,014
62.026
334,494
2586.929

ANKUAL INVEBNTORY C

=0,054LEAD TINTS DEMAND

209.013
2162.070
23371,118

1.417
5.4C5
27.274
216,273
2090.132
21690,701

4,473
14.174
54.052

272.745
"2162.730
20901.324

[C=1.0
1.734
15.448
166.587
1881.479
21102,289

231785.391

4.528
17.341
154.484
1665.871
18814.793
211022,.893

14,152
45.283
173.406
1544.840
16656,710
188147.727



TATE'S EXPONENTIAL APPROXIMATION TO THE HEURISTIC LODEL

LEAD TIKE IS 0.4 OF A YRAR

STANDARD DEVIATTON OF DEMAND OVER LEAD TIMF=C, 14D SQRT(L)

STOCKOUT COST

ANNUAL DEMAND

10

100
1000
100060
100000
16C00C0

5=0.,1

10

100
1000
106C0
100000
10C0000

S=1.0

10

1060
1000
160C0
100000
1000000

5=10.0

HC=0,01

¢« 150
0.572
3.214
24.854
233.376
1993.520

0.452
1.501

5.722

32.144.

248,539
2333,760

1.414
4.525
15.011
57.220
321,444
2485,3%92

=0,05: LEAD. TINE DEMAND

HC=C,1

".539
2,728
20.629
194,161
1927.303
15037.867

1419
5.394
27.280
206.288
1941.612
19275.033

4.473
14,190
53.935

272.801
2062.881
19416.116

EC=1,0

1.693
11.152
103.861
1030.760
10299.736
102406, 535

4.531
16,930
111.524
1038, 612
10307.604
102997.357

14.154
45.313
169.298
1115, 244
10386,118
103076,041



EeURISTIC MOT

T
il

WWNUAL TNVENTORY COSTS

LiaD TIEE IS 0.4 OF A YRAR

GTANDARD DEVIATION OF DiMAVD OVER LEAD TIME

STOZKOUT COsT

ANNUAL DELAND

10

100
1000
10000
100000
1000000

5=0.1

10

100
1000
10000
100000
1000000

S=1.0

1C

100
1000
10000
100000

5=1C,0

1000000

€. 150
0.581
3,260

25.462
240.559
2247.765

C.452
1.501
5.811
32.597
254,623
2405, 623

1.414
4.527
15.014
58,113
325.967

2546,160

HC=0.01

1

=C.1 D SQRT(L)

=0.05 LEAD TINE DWMAND

0] » 538

2.741
20.724
195.472
1940.983
19556.769

1.419
5.383
27.407
207.239
1954.723
19409.825

4.473
14.188
53.834

274,065
2072.390

19547.232

HC=1,0

1.676
11.037
103,479
1152.294
115%6,150
115535.086

4.521
16,760
110.373
1034.795
11522.897

115%61.498

14,152
45,212
167,601
1103.726
10347.948

115228,967



INEXACT MODEL: ANNUAL INVEKNTORY COSTS

LEAD TINE IS 0.4 OF A YEAR

STANDARD DEVIATION OF DENAND OVER LEAD TIIM
STOCKOUT COST
ANNUAL DENAND

10

100
1000
10000
100000
100C0C0

5=0,1

10

100

5=1.0 1000
10000
10C000

106C0C0

10

100
1000
10000
100000
100C000

S=10,

HC=0.01
0.144
0.554
5.024

23.846

225.380

1991.888

0.447
1.439
5,541
30,243
238,598
2174.698

1.414

4.475
14.393
55.413

2383.543

N

=0, 12 D¢ SQRT(L)

=0.055LEAD TIIE DENMAND

10=0,1
0.472
2,381
16,902
181.454
1806.0%6
15044.3%66

1,417
4.721
23%.805
189.021
1814, 662
18061, 208

4.473
14.174
47.213

238,050
1890,289
18145.741

HC=1.,0
1.667
10.998
105.199
1027.173
10254.929
102544.894

4.520
16,667
109,983
1034,009
10260. 680

102549,.515

14,152
45.197
166,671
1103.446
10329.%44
102606. 761



EXACT KODEL: ANNUAL IFVENTORY COSTS

LEAD TIFE IS 0.4 OF A& YEAR
STANDAKD DEVIATION OF DEMAND OVER LBAD TIKE =0.1-Dv3qR0(L)
STOCKOUT COSsT =0,05% LEAD TIKE DEYAND

ANNUAL DEWAND HC=0.01 HC=0.1 H0=1.0
‘- 10 0.144 0.472 1.666
100 0.554 2.380 10.954
52001 1000 3,024 18,900 103,485
10000 23.839 181.434 1020.091
100000 225,327 1806.207 10197.118
1000000 1986.451 18050.376 101970, 686
10 0.447 1.417 4.519
100 1.43%9 4.721 16,665
521.0 1000 54541 2%,803 109,547
10000 . 30,240 189,000 1028.986
100000 2%9,491 1814.362 10200,222
1000000 2172,798 18058, 483 101931.945
10 1.414 4.472 14,152
100 4475 14.174 45,195
5210.0 1000 14,393 47.210 166,646
10000 55.413 238.031 1095.3%81
100000 302,395 1890,080 10269.,363
1000000 2%82.826 18143,900 102001, 658



EEQ~ROL NODEL:ANNUAL INVERTORY COSTS

LEAD TINME IS 0,1 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD TINE = .0AD+ SQRT (L)

STOCKOUT COST =0.0054LEAD TIIE DENAND
ANNUAL DEMAN HC=0,01 1iC=0.1 HC=1,0
10 0.146 0.503 2.378

100 0.529 2.503 16.537

520.q 1000 3,821 21.285 154.142
10000 54.485 310,404 1850.759
100000 707.530 5276.569 30365.369
1000000 8516.416 70124.633 526042, 509

10 0.448 1,461 5.002

100 1,464 5.028 23,782

5-1.0 1000 5.286 25.094 165,368
10000 38,212 212,846 1541.,423
100000 544.846 3104.038 18507.593
1000000 7075.304 52765, 689 303653.693

10 1.414 4.478 14,607

100 4.478 14,610 50.019

g=10, 1000 14, 638 50.278 2%7.818
10000 52.864 250.936 1653.676
100000 382,119 -2128.459 15414.228
1000000 5448.458 31040.383 185075.928



TATE'S EYIONBENTIAL AYPROXIVATION TO THX HEURISTIC 1O0DBI,

LEAL TINE IS 0.1 OF A YRAR
STANDARD DEVIATION OF DEFARD CVER ILEAD TINE =1.0xD*3Q (L)
STOCKOUT COST =0,005«LEAD TIME DELAND

ANNUAL DEMNAND HC=0.01 HC=0., 1 HC=1,0
10 - 0.144 0.506 2,533
100 0.530 2.581 20.362

§=0.1 1000 3.140 21.019 197.396
10000 28.471 204.253 1967.539
100000 282,549 2036,415 19668.944
1000000 2823,312 20358,018 196682,989
10 0.448 1.436 5.048

100 1.438 5.064 25.331

gu1, 01000 5.3%04 25,815 203,615
10000 31.402 210.188 1973.962
100000 284,712 2042.533 19675.388
1000000 2625.487 20364.155 196689. 435
10 1.414 4.479 14.353

100 4.479 14.355 50.478

=10, 4000 14,379 50.641 253,309
10000 5%.039 258.148 2036.154
100000 314.018 2101,880 19739.616
10C0000 2847.120 20425,3%3 196753,882



HEGRISTIC NODEL: ANNUAL INVERTORY CCSTS

Auiv L

LEAD TIME IS 0.1 GF A YEAR
STAFDARD DEVIATION OF DEMAND OVER LEAD TINE =1.0#D4SORT(L)

STOCKOUT COST =0,COSLEAD TINT DFFAND

ARNUAL DEKAND  HC=0.01 FC=0.1 HC=1.0
10 0.143 0.502 2.375
100 0.522 2.468 16.384
520. 1 1000 3.090 18,721 145.806
10000 27.758 178.165 1430.28C

100000 274,192 1771.827 14272.557
10000C0 27%8.498 17708.355 142695.037

10 0.448 1.432 5.C01
100 1.435 5.022 23.747

S21.0 1000 5.218 24,682 163,841
10000 30.897 187,212 1458,063

100000 277.581 1781.651 14302.797
10C0000 2741,916 17718.272 142725.569

10 1.414 4,478 14.318

100 4.478 14.%21 50.014

5=10.0 1000 14.348 50,224 237.471
10000 52,181 246,818 16%8,415
100000 308.973 1872.121 14580, 634
1000000 .2775.806 17816.513 143927.970



INEXACT 1MODEL: ANWNUAL INVENTORY COSTS

LEAD TIME IS 0.1 OF A YBAR

STANDARD DEVIATION OF DEMAND OVER LEAD TIME =1.0 + D#SQRT(L)

STOCKOUT COST
ARNUAL DEMAND
10
100
1000
S=0. 1
100000
1000000

10

100
1000
16000
100000
1000000

10
100

1000

5=10.0 10000

160000
1060000

10000

HC=0.01
C.144
0.523
3.257

30.079
29€.310
2980.787

0.448
1.435
5.231
32.566
300,762
2995.507

1.414
4.478
14.349
52.309
325,660
2008,577

=0,005«LEAD TII'E DENAND

HC=0.1
0.502
2.730

23.909
235.456
2350.876
25505.194

1.432
5.025
27.304
239.090
2554,555
23513.943

4.478
14.321
50.250

273.C99
2390.989
23546.121

HC=1.0
2.655
22,924
225,297
2248.984
22486.332
224858,133

5.003
26,547
229,2%6
2252,996
22489.949
224888.,756

14,319
50.025
265,472
2292,83%1
22541, 606
224903.983



EXACT KODRBL:

ANNUAL INVENTORY COST

LEAD TIKE IS 0.1 OF A YEAR
STANDARD DEVIATION OF DEMAND OVER LEAD TIFE =1,0¢DSQRP(I)

STOCKOUT COST

S=

ANNUAL DEMAWD

10

100
1000
10000
10000C
10C00C0

0.1

10
100
1000

S=1,0

10000
100000
1000000

10
100
1000

 $=10.0

10G00
100000
1000000

HC=0,01
0.143
0.521
3.065

27.495

271.548
2712.861

0.448
1.435
5.208
30,654
275,253
2715.452

1.414
4.478
14.348
52.083%
306,537
2749.521

=0.005«LEAD TIV DRMAND

1C=0.1
0.500
2.438

18. 485
176.009
1750.502
17495.335

1.432
5.007
24.377
184.852
1760.084
17505.066

4.478
14.320
50.045

243.774
1848.517
17601,343

EC=1,0
2.345
16,217
144.810
1421.,542
14186,505
141837.681

4.983
23.447
162,166
1448,100
14215.%60
141871.364

14.318
49.826
234.466
1621, 654
14481.007
142154.475



UBQ-ROL FODEL: ANNUAL INVENTORY COSTS

LEAD TINE IS 0.1 OF A Y®@AR

STANDARD DEVIATION OF

STOCKOUT COST

ANNUAL DEMAND
1

10

100
1000
10G00
100000
1600C00

S5=0,1

10
- 100
1000

10000 °

100000
1000000

10

100
1000
10000
100000
1000000

5=10.0

HC=0.01
0.149
0.808
7.850

87.382

986.049

9993.136

0.448
1.492
8.082
78.501
873.822
9860.495

1.414
4.481
14.922
80.815
785.010
8738.224

DEMAND OVER LEAD TINE =1,0#D#SQRT(L)

=0, 05+ LEAD TINS DEWAN

11C=0.1
0.529
3,821
54.485
707.530
8516.416
97941.940

1.064
5.286
38,286
544.846
7075.304
85164.157

4.478
10,638
52.864

382,119
5448.458
70753.038

HC=1,0
2.509
21.285
310,404
5276,569
70124, 633
849626.749

5.028
25.094
212,846
5104.038
52765. 689
701246,327

10.610
50.278
250,936
2128.459
31040.383
527656.888



TATE'S EXPONENTIAL APPROMIFATION TO THE HEURISTIC KODEL

LEAD TIME IS 0.1 OF A YRAR
STANDARD DEVIATION OF DEMAND OVER LEAD TIKE =1.05D¥SQRT(L)
=0.05fLEAD TINE DENMAND

STOCKOUT COST

ANNUAL DENMAND

10

100
1000
100G0
10000
1000000

i

S=0.1

10
100

10G0

wn
il

1.0
10000

100600
1000C00

10

100
10C0
100C0
106000
1000000

S5=10.0

HC=0,01
0.147
0.665
5.323

51.669

515.118

5149.605

0.448
1.473
6.648
5%.227
516.691
5151.179

1.414
4.484
14.727
66.484
532.273
5166.905

HC=0.1
0.530
3.140

28.471
282,549
2823.312
28230.947

1.435
5.304
31.402
284,712
2825,487
28233,123

4,479
14,379
53.039

314.018
2847.120
28254.871

HC=1,0
2.581
21.019
204,253
2036.415
20%58,018
203574.037

o

5.064
25.315
210,188
2042.533
20364,155
203580.176

14.355

50. 641
258.148
2101.880
20425.333
203641.,550



HEURISTIC MCDTL AWNUAL : INVERTORY COSTS

LEAD TIKE IS 0.1 OF A YEAR

STANDARD DEVIATION OF DRMAND OVE™ LEA) TINE=1,CAD*SQRT{L)

STOCKQUT COST

ANNUAL.  DEKAND.. HC=0.01

10

160
1660
10000
100000
100G00C0

5=0,1

fi

10

100
1000
10000
100000
1060000

10

10C
1000
100C0
100000
1000000

$=10.0

0.146
0.658
5.290
57.414
576.971
5772.205

0,448
1.464
6.575
52.905
574.144
5769.706

1.414
4.481
14,640
65,751
529.049
5741.438

A
R
A%}

C.C5%LEAD TINE DEMAND

IiC=0,1
C.522
3.090

27.758

474,192
2738.498
27381,556

1.435
5,218

20.897
277.581
2741.916
27384.978

4.478
14.348
52,181

308,973

2775.806 .

27419.164

HC=1.,0
2,468
18.721
178.165
1771.827
17708.355
177073.624

5.022

24, €82
187.212
1781, 651
17718.272
177083, 550

14.321
50.224
246,818
1872,121
17816.513
177182,716



INEXACT MODEL: ANNUAL INVENTORY COSTS

LEAD TIKE IS 0.1 OF A YEAR
STANDARD DEVIATION OF DEMAND OVER LEAD TILE =1.04D* SQRT(L)

STOCKQUT cOsT

ANNUAL DEMAND

10

100
1000
10000
100000
1000000

3=0,1

10
100
1000
10000
100000
10060000

S=1.0

10

100
1000
10000
100000

5=10.0

1000000

HC=0,01

0.146
0.654
5.277
51.418
512.810
5126,790

0.448
1.461
6.537
52,774
546,905
5128, 691

1.414
4.481
14.634
65,366
527.727
5141.815

HC=0,1
0.52%
3.257

30,076

298,199
2989.963
29820.971

1.435
5.231

32,568

300.778
2982,086
29793.897

4.478
14.350
52.309

326.351
3008.,553
29819.685

=0.05+LEAD TINE DEMAND
HC=1.0

2.730

23,911

255.464

2350.882

23505.503

235047.278

5.025
27,304
239.090
2354.585
25509.695
235090.552

14,321
50,250
27%.042
2390.893
23545.381
235091.129



BXACT liODEL : ANNUAL INVENTORY COSTS

LEAD TINE IS 0.1 OF A YEAR

STAND/RD DEVIATION OF DEMAND OVER LEAD TINE =1.,0D*SORT(L)
=0,05 4% LEAD TINE DEMAND

STOCKOUT COST
AWNUAL DENMAID  HC=0.01

10 0.146

100 0.653

g.0.q 1000 5.250
10000 51.151
100C00 509.733%
1000600 5095.971

10 0.448

100 1.461

5e1.0 1000 6.528
10000 52,511
100000 511.144
1000000 5097.318

10 1.414

100 4,481

10C0 14,613
5=10.01 6000 65.283
100000 525.034
1000000 5111.,351

HC=0.1
0.521
3.065

27.497

271.547
2712.669
27117.,224

1.435
5.208
30.654
274,964
2715.492
27120, 658

4.478
14.348
52.083

306.537
2749.530
27161.514

HC=1.0
2.438
18,509
176.019
1750.515
17495.348
174943.738

5.005
24,377
184.879
1760.08%
17505.251
174957.633

14,320
50,045
243,774
1848.548
17601.255
175050,188



 EBQ-ROL MODEL

ARNUAL INVENTCRY COSTS

LEAD TIKI IS 0.2 OF A YEAR

STWADARD DEVIATION OF DENAND OVER LEAD TINE

STOCKOUT COST

ANNUAL DENAND

10

100
1C0C
10060
100000
1000000

S=0.1

10

100
1060
1C0C0
100000
1000000

10

100
1000
10000
100000
1006000

5=10,0

=1.0*D~S0RT(L)

=0.005*LEAD TINE DEMAND

HC=0.01 HC=0.,1
0.146 0.549
0.61% 3.183
5.967 31.956

84.100 538.107

1064.912 8222,932
12607.847 105857.881
0.448 1.450
1.458 5.492
6.127 ' 31.833
59.673 319.562
814,004 5381,072
10649.119 82229,317
1,415 4.483
4.484 14.504

- 14.584 54.919
61,271 318.333
596.728 3195.624

8410.038 53810.720

HC=1.,0
2.905
22.295
223,922
2930.911
53254492
820512.225

5.428
29.049
222.949
2239.22%
293C9.105
532544.924

14.496
54.28%
290. 494
2229.495
22392,228
293091.053



TATE'S TXPONENTIAL APPROYINATION TO THE HEURISTIC 1ODEL:

LEAD TIFTD IS 0.2 OF 4 YEAR
STANDARD DEVIATION OF DEMAND OVER LEAD TIMRE =1.OxD£SQRT<L)
STOCKOUT COST =0.005f LEAD TINF DEVMAKD

ANNUAL DEKAND  HC=0,01 BC=0.1 HC=1.0
10 0.147 0.554 3,223

100 0.601 3,302 28,31%

$20. 1 1000 4.19% 29,264 278.656
10000 40,095 228,378 2782.,014

10C000 399.413 2879.444 27815.580
1000000 3992,596 28790.102 278151.24%

10 0.449 1.456 5.509

100 1.466 5.544 32,228

1.0 1000 6.014 33.024 283,132
10000 41,931 292,644 2786.564

100000 400.948 2883.7178 27820.138
1000000 3994.134 28794.443 278155.802

10 1.415 4.486 14.553

100 4,487 14,560 55.089

10,0 1000 14.656 55.445 322,283
10000 60.144 3304235 2831.318

100000 419,307 2926,443 27865. 640
1000000 4009.476 28837.779 278201,381



EEURISTIC LIODEL: ANNUAL INVENTORY COSTS

LEAD TIME IS 0.2 OF A YEAR
STANDARD DEVIATION OF DENMAYD OVER LEAD TIMNE=1,0+3«3QRT(L)

STOCKOUT COST

g=

ANKUAL DELAND

10

100
1000
10600
100000
10000G0

0.1

10
100
1000

S=1.0

10000
100000
1000000

10

100
52100199
10000
100000

1000000

HC=0.C1
0.146
0.591
4,130

38,990

387.497
3872,552

0.448
1.458
5.910
41.302
589.905
3874.970

1.415
4.484
14.575
59.099
413,017
3899.050

=0.005xLEAD TINIS DENAND

HC=0.1
0.548
3.083
25.788
251.195
2504.963
25042,616

1.450
5.477
30.830
257.876
2511.946
25049, 632

4.483
14.503
54,765

308.302
2578.761
25119.460

HC=1.0
2.897
21,946
204,090
2020.354
20182,046
201798.855

5.427
28.973
219.456
2040.899
20203.543%
201820.457

14.496
54.269
289.725
2194.559
20408.988
202035.426



INEXACT ¥ODEL: ANNUAL INVENTORY COSTS

LEAD TIME IS 0,2 OF A YBAR

TANDARD DEVIATION OF DEMAND OVER LEAD TINE

STCCKOUT COST

ANNUAL DEMAND  HC=0.01

10

10C
1000
100C0
100000
1000GC0

5=0,1

il

10
100

1000.

100C0
1C0CC0
1000000

10

100
1000
10000
100000
1000000

5=10.0

0.146
0.598
4,412
42,333
421.516
4213.293

0.448
1.458
5.979
44,125
423,472
4215.123

1.415
4.484
14.575
59.796
441,240
423%,292

)r".' iy

i

1.0-D # SQRT(L)

= 0,0054LEAD TINE DEMAND

33.528
332,703
3324.857
33240.926

1,450
5.535
36,018
335.278
3327.303
33245.,222

4.483
14.500
55.355

360,191
3352.770
33272.563

HC=1.,0
3.479
32,11
518.318
3180,236
51800.340
317996.911

5.483
34.788
321,104
3185.127
31802, 568
318003.980

14,497
54.832
347.927
3211.300
31836.550
318023, 221



EXACT INODEL: ANNUAL

INVENTORY COQ31

LEAD TINME IS 0.2 OF A YEAR
STANDARD DEVIATION OF DEMAND OVER LEAD TINE

STOCKOUT COST
ANNUAL DEMAND
10
100
1000
10000
1000C0
1000000

5=0.1

10

100
1000
10000
100000
10000C0

10

1C0
10C0
10000
1CC000
10G0C00

5=10,0

HC=0,01
0.146
0.589
4.095

38,681
383.758
3835.583

0.448
1.458
5.887
40,942
386,180
5837.531

1.415
4,484
14.574
58,868
409.457
3861, 739

HC=0,1
0.504
3.043
25.469
248.164
2474.827

24741.602

1.450

5.440 -

30.432
254.687
2481.645
24748.465

4.483
14.499
54.400

304,400
2546.879
24820,735

=1.,0%D +SQRT(L)
=0.0054LEAD TINE DEMAND

H0=1.0
2.860
21.751
202,773
2008.096
20061.723
200583, 562

5.389
28,599
217.516
2027.728
20086.960
200630,896

14,496
53.889
285.990
2175.250
20277.279
200809. 529



EBQ-ROL KODEL: ANKNUAL INVENTORY COSTS

LEAD TIXE IS 0.2 OF A YREAR
STANDARD DEVIATION OF DEMAND OVER LEAD TIME=1,0xD4SQRT(L)

STOCKOUT COST

, ANNUAL DEMAND

10

100
1000
10000
10C0C0O
100C0C0O

5=0,1

10

100

1000
10000
10G0C0O
10000000

S=1,0

10
1C0

1000 -

3=10.0
10000

100000

1000000 -

HC=0.01

0.154
1.104
11.398
128,249
1443.188
14597.816

0.449
1.539
11,037
113.984
1282.492
14431.876

1.415
4.492
15.387
110.%66
1139.838
12824.919

=0.054LEAD TI

HC=0.1
0.613
5.967
84.100
1064.912
12607.847
143661, €82

1.458
6.127
59.673
841,004
10649.119
126078,474

4.484
14.584
61.271

596.728
8410,038
106491.190

ME DEMAND
EC=1,0
5.183
31.956
538,107
8222,932
105857.882
1258768.797

5.492
31.833
"319.562
5381,072
82229,%17
1058578.808

14.504
54.919
318.333
3195.624
53810,720
822293.174



TATE'S BXPONBNTIAL APPROXIVATION TO THE HEURISTIC NODEL

LEAD TIME IS 0.2 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD TINME =1,0%DvSQRT' (L)

STOCKOLT cosT

ANNUAL DEMAND

10

100
1060
10000
100000
10CC0C0

8=0,1

10

1C0
1000
10000
10C000
1000000

5=1.0

10
100
1
5=10.0 000
100G0
100000

1000000

HC=0.01
0.154
0.846
7.406

12.948
728.363
7282.518

0.452
1.539
8.458
74.055
729.476
7283, 631

1.415
4.499
15.390
84.583
740.552
7294.756

=0,05#LEAD TIME DEMAND

1C=0., 1

0. 601
4.193
40.095
399.413
3992.596
39924.417

1,466
6.014
41.931
400,948
3994.134
39925.955

4,487
14,656
60.144

419.307
4009.478
39941.339

10=1.0
3.3502
29.264
288.378
2879.444
28790.102
287896. 682

5.544
33,024
292,644
2883,778
28794.443
287901,023

14.560
55.445
330.235
2926.443

28837.779
287944.428



HEURISTIC ¥ODEL: ANNUAL INVENTORY COSTS

LEAD TIME IS 0.2 OF A YEAR
STANDARD DEVIATION OF DEWAND OVER LEAD TIN® =1,04DxSQRT(L)

STOCKOUT COoST

ANNUAL DENMAND

10

100
1000
10000
100000
1000060

S=0.01

10

100
1000
10000
100000
1000000

S=1.0

10

100
1000
10000
100000
1000000

5=10,0

HC=0.01
G.153
0.832
7.372

81.436
816,150
8163.383

0.449
1.5%2
8.323
73.723
814.3%59
8161.504

1,415
4.493
15.316
83,233
737.230
8143.594

HC=0.1
0.591
4.130

38.990

387T7.497
3872.552
38723.099

1.458
5.910
41,302
389.905
3874.970
38725.519

4,484
14.575
59.C99

413,017
3819,050
38749.704

=0,05 LEAD TINE DEMAND

HC=1.0
3.083
25.788
251,195
2504.963
25042,616
250419, 140

5.477
30.830
257.876
2511,946
25049, 632
250426.160

14,503
54.765
308.302
2578.761
25119.460
250496.318



INEXACT FODEL:ANHUAL INVENTORY COSTS

LEAD TINE IS 0.2 OF A YEAR
STANDARD DEVIATION OF DELAND OVER LEAD TIKR =1,0xD»SGR1(L)

STOCKOUT COST
ANNUAL DEMAND
10
100
1000
10000
100000
1000000

S5=0,1

i

10

1C0
1000
10C00
100000
100C000

S5=1.0

10

100
1000
10000
100000
1000000

5=10,0

HC=0,01
0.153
0.828
7.519

72,611
725.118
7250.377

0.449
1.526
8.292
13.587
726,087
7251.529

1.415
4.492
15.259
82.837
736.142
7260.766

=0.05*LEAD TIME DFEMAND

HC=0,1 HC=1.0
0.598 3,602
4,412 33.602
42,409 332,699
421,803 3324.480
4213.,299 33240.925
42131.C85 332406.755
1.458 5.536
5.979 36,018
44,129 335,286
423,472 3327.303
4215.124 33246.557.
42134,131 332443.059
4.484 14.500
14,575 55.355
59.793 360,199
441,235 3352,8%1
4233,308 33269.441
42154.486 332446.471



EXACT KODEL: ANNUAL INVENTORY COSTS

LEAD TINE IS 0.2 OF A YRAR

STANDARD DEVIATION OF

STOCKOUT CCST

ANNUAL DEMAND HC=0,01

10

100
1000
10000
10600C
1000000

5=0,1

10

100
1000
10000
V1OOOOO
10C0C00

S=1,0

10

100
1000
10000
100000

5=10.0

1000000 *

0.15%
0.826
T.337
12.217
7204792
7206.720

0.449

1.528

8,296
73.163
121.752
7210.768

1.415
4,492
15,387
82,620
753.980
7217.555

ENAND OVER LEAD TINE=1.0-D«SQRT(L)

=0.05¢LEAD TINE DEMAND

HC=0.1
O‘ 589
4.094

38,633

383.753
3835.297
58348.574

1.457
-5.887
40,942
386,173
3837.567
38351.255

4.484
14.574
58.868

409.416
3861,921
583754337

HC=1.0
3.043
25.469
248.167
2474.925
24741.383
247410.061

5,440
30.430
254. 689
2481.648
24748,497
247413,872

14,499
54.400
304.293
2546.869
24816.359
2477495.,222



EDQ-ROL KODEL: ANNUAL INVENTORY co

LEAD TIME IS 0.ZLOF A YEAR

STANDARD DEVIATION OF DENAND OVER LEAD

STOCKOUT COST

ANNUAL DEMAND

10

100
1000
10000
100000

10

1C0
1000
10C00
100000
10000C0

10

100
1000

5=10.0
10000

10CCCC
1000000

HC=0.01

0.151
0.771
10.C47
128,886

1593.229

0.336

1.509 -

7.712
100.473
1288.861

15932,285

1.415
3.354
15,094
77.123
1004.728
12888, 610

TINE=1.0%D+ SGRT(L)

=0,0055LEAD TINE DEMAND

HC+0.1
0.624
4.249

50.332

963.691
12694.329

1.487
6.245
42,486

503.317 .

96%6,906
126943.286

3.354
14.869
62.449

424.856
5033.165
96369.059

HC=1.0
3. 669
30.774
332,900
4785.948
95979.949

6.098
36,687
307.744
3329.702
47859.484
959799.485

14.847
60.982
3€6.868
3077.440
33297.016
478594.838



TATE'S SXPONTHTIAL APPROXTVMATION T Tim HIURISTIC FODEL

LEAD TINE IS 0.4 .0F A YBAR
STANDARD DEVIATION OF DEMAND OVER LEmAD TI¥E=1,0~D~SQRT(L)

STOCKOUT  COST =0.0055LEAD TTKE DREMAND

v ARNNUAL DEMAND  HC=0,01 HC=0.1 HC=1,0
10 0.152 0.634 4.266

100 0.721 4.389 39.692

S=0.1 10C0 5.765 41,053 393,722
10000 56.582 407.488 3934.004
100000 564,735 4071.808 393364813

1000000 5646,262 40715,012 393364.90%

10 0.450 1.495 6.270

100 1.517 6.340 42,656

521.0 1000 7.209 43,889 396.916
10000 57.654 410,530 3937.224

100000 565.821 4074.875 39340.036

1000000 5647.350 40718.082 393368,726

10 1.415 4.499 14,934

100 4.501 14,951 62,696

$5210.0 1000 15.169 63.403 426,555
- 10000 72,087 438,888 3969.1€0
100000 576.544 4105.304 59372.241

1000000 5658.215 40748,752 393%400.350



HEURISTIC L.ODEL:

ARNUAL INVERTORY COSTsS

LEAD TIKE IS 0.4.0% 4 YmAn

STANDARD DEVIATION OF DENMAND OVER LEAD

STOCKOUT COST

LNKUAL DEMAND

10

100
1000
10CC0O
10C000
1C000C0

10

100
1000
10000
10000
1000000

S=1,0

10

100

1000
106CO!

100000

1C0C0C0

5=10.,0

HC=0.01

0.151
C.708
5.662
54,952
547.814
5476,425

0.450
1.506
7.084
56.623
549.520
5478.136

1.415
4.497

15,056

70.839
566.229

5495.204

TIEE=1.0:Ds SQAT(L)

=0.,C05+LEAD TIME DENAND

5C=0.1
0.621
4.002
35.953
354.695
3542.002
35415.056

1.487
6.205
40,019
359.534
3546.952
35420.018

4,494
14.866
62.052

400.191
2595.337
35469.523

EC=1.0
3,652
29.949
287.041
2855.527
28540,026
285384, 980

6.095
36.518
299.487
2870, 414
28555.267
285400, 2%9

14.847
60.945
365,184
2994.868
28704.142
285552.674



INEXACT NODEL: ANNUAL INVERTORY COSTS

LEAD TINE IS 0.4 OF 4 YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD TINE =1,0:D>SQRT(L)

STOCKQUT COST

ANNUAL DEMAND HC=0.01

10

100
1000
10000
100000
1000CC0O

S=0,1

10

100
1000
10C00
100000
1000000

S=1.0

10

100
1000
10000
100000
1000000

0.151
0.729
6.100

59.726
535.964
5958.392

0.450
1.506
7.288
61.021
593.363
5959. 678

1.415
4.497
15.055
72.881
610,020
5972.539

=0,005: LEAD TIME DELAND

HC=0.1
0.645
4.901

47.213
470.298
4761.199
47010,051

1.486
6.446
49,008
472,149
4702,980
47011.,417

4.495
14.855
64.460

490,084
4721.346
47029.7317

(Oh|

HC=1.0
4.714

45.193

450.019
4497.336
44975.008
499728.523

6.337
47.181
451.948
4499.487
44973.068
449800.970

14.8%5
63.371
471.340
4519.149
44993.114
449907.897



SXACT NODEL: ANNUAL INVENTORY SOSTS

LEAD TIME IS 0.4 OF A YEAR

STANDARD DEVIATION OF DEMAND OVER LEAD. TIME =1.0r D+SQRT(L)

STOCKOUT COosT

ANNUAL DEMAND

10

100

§=0,1. 1000
10000

100000
1000000

10

100
1000
10000
100000
1000000

S=:1 . O

10

100

§=10.0 9%
10000

100000
1060C00

HC=0,01
0.151
0.705
5.610

54.424
542.568
5424.309

0.450
1.505
7.042

56,104
544,479
5426.479

1.415
4.497
15.051
70,449
561.049
5442.424

=0.,0054LEAD TIME DENVAND

HC=0.1
0.615
3,950

35.514
350.422
3499. 402
34989.134

1.485
6.145
39,501
385,143
3504.222
34994.472

4.494
14.852
61.447

394.998
3551.490
35043.786

HC=1.0

3. 608
29.717
285,249
2838,267
28369.997
283666,479

6.0%3
36.078
297,165
2852,504
28382, 652
283681,202

14,831
60.326
360,780
2971. 652
28525,295
283826, 507



EBG-R0L MODEL: ANNAUL INVENTORY

LEAD TILE IS 0.4 OT A YREAR

COSTS

STANDAWD DEVIATION OF DHIAND OVER LEAD TINKE =1,04D+SQRT(L)
=0,05+LEAD TIVE DENAND

STOCKOUT cosT

LANNUAL DEMNAN

10

100
1000
10000
1000060
1000000

5=0,1

10

100
1000
10000
100000
1000000

3=1.0C

1C

100
1C00
10000
1000C0
1000000

S5=10.0

13=0,01
0.17%
1.545
16.659
188,148
2110.229
21288.3%23

0.455%
1.754
15.448
166,587
1881.479
21102.289

1.415
4.527
17.541
154.484
1665,.871
18814.793%

V1

HC=0,1
0.771
10.047
128.886
1593,229
18601.478
210369.319

1.509
7.712
100,473
1288.861
159%2,28%
186014.787

4.503
15.094
77.123

1004.,728
12888,610
159322.850

40=1,0
4.249
50.%32
963,691
12694.329
158687,067
1853131,838

A.245
42.486
503,317
9636.906
126943.286
156687C, 666

14.869
62,449
424.856
5033.165
96369.059
1269432.,856



HEURISTIC NODEL: ANNUAL INVENTORY Cos™s

LEAD TINE 1S 0.4 OF A YBAR

STANDARD DEVIATION OF

STOCKOUT CosT

ANITJAL DEWAND

10

100
1000
10G00
100000
1000000

5=0,1

10

100
1000
10000
1000C0
1000000

3=1.,0

10

100
1000
100C0
10C000
1000600

HC=0.01

0.168
1.104
11.274
115.313
1154.350
11544.986

0.452
1.076
11.037
112,741
1153.126
11543.502

1.415
1.521
16,760
110.373
1127.406
11531,260

DINAND OVER LEAD TING =1,041«S5QA7(T)

=0.05+LEAD TIKE DEMAND

11C=0. 1
0.708

5. 662
54.95%
547.814
5476.425
54762,542

549.520
5478.136
54764.253

A4.497
15.056
70.839

566.229
5495.7204
54781.359

Ho=1.0
4.002
55.953
354,695
3542.,002
35415,056
354145,593

6.205
40,019
559.534
3546.952
35420.018
354150, 557

14.866
62,052
400,191
3595.337
55469.52%
354200,179



TATE'S BJAPONENTIAL APPROYINATION T0 THE HRUURISTIC MODEL:

LEAD TILE I8 0.4 OF A YRAR

STANDARD DEVIATION OF DEMAND OVER LEAD T FE=1,04Dv30R1 (1)

STOCKOUT COST

ANNUAL DENAND

10

100
10C0O
10C00
100000
1000000

10

100
10C0
10000
100060
100C000

S5=1.0

10

100
10C0
10600
10CC00C
1000000

5=10,0

C.169
1.115
10.386
103,076
1029.974
10298.,949

0.453
1.693
11,152
107,861
10%0.760
10299,736

1.415
4.551
16.930
111,524
1038, 612
10307. 604

NHC=0.,01

G

=0,05¢ LEAD TIME DEMAND

HC=0, 1
0.721
5.765

56.507

564.7%5
5646,262
56461.530

1.517
7.209
57.654
565.821
5647.%50
56462.619

4.501
15.169
72.087

576.544
5658.,215
5647%.498

112=1.0
4,389
41,053
A07.488
4071,808
40715.012
A0T7147.051

6.340
43,889
410.530
A0T74.875
40718,082
407150.120

14.951
63,403
438.888
4105.304
A0748.752
407180.815

{
1
i
1
i
i



IVEXACT MODEL: ANNUAL INVENTORY COSTS

LEAD TINE I8 0.4 OF A YEAR

STANDARD DEVIATION OF DENMAND OVER LEAD TINME =1.0+D+S0ORT(L)

3TOCKOUT COST

ANNUAL DEMAND

10

100
1000
10000
100000
10000C0

10

100
1000
10000
100000
10C0000

10

100
1000
10000
100000
1006000

5=10.0

0.167
1.100
10,330
102, 609
1025.409
10253.%%6

0.45?
1,667
11,004
103,301
1026.072
10254.369

1.415
4.519
16,670
110.018
1032.889
10262.,280

HC=0,01

9

=0,05+LIAD TIME DEMAND

HC=0,1
0.729
6.104

59.726
595.965
5958.415
59582.598

1.506
7.289
61.004
597.250
5959.826
59588, 240

4,497
15.055
72.883

610.0%0
5972.504
59596. 609

HC=1.0
4,901
AT7.218
470,298
A701,140
AT011,174
470108,016

6.446
49,008
472,126
A70%.%11
47012.564
470111.%89

14.855
64,460
490,088
A721.3%25
47029.722
470125.326




O A AR 1A
mAACT D.O..JEL H

UIMUAL INVENTORY 20STS

LEAD TIkE IS 0.4 CF A& YEAR

STANDARD DEVIATION OF DILAND OVER LEAD TI¥E=1.,0xDx SGRT(L)

=0.05KLEAD T

3TOCKOUT COST

AHNUAL DELAND

10

100
1000
10C00
100000
10CCCC0

10

100
1000
10000
106000
10C0C0C

10

100
1000
10000
100C00
1000000

HC=0.,01
0.167
1.095

10.269

101,995
1019,229
10192,134

0.452
1,666
10.954
10%.070
1019.946
10195,364

1.415
4.519

16. 665
109.537
1027.037
10200.244

1C=0.1
0.704
5.610
54.448
542,518
5424.159
54233, 423

1.505
7.042
56.106
544.256
5425.883
54234.902

4,497
15.051
70.419

561.0%4
5442.%60
54255.864

TunANT)

HC=1.,0
3.950
35.514
350.593%
3499.548
54989.568
549885, 700

6.145
39.500
355.146
3504.430
34994.309
349893.944

14.852
61.447
394.998
3551.434
35051.274
349941.231




DAND Forl 048

A _lloPMAL DISTRIBUT N

CXACT MODEYL 9F

(7, R)

LEAD TIME 1S o

STANDARD JEVIATION 0OF

BACKORDER COST PER YEAR

BACKORDER COST

SToCcKgUT coST [NDEPENDENT OF UNIT BACKORDEPED=0+.005~LEADTIME DEMAND

DEMAND

1o,

100,

Sz Dol 1000,
10000,

100000,

1060000,

to,
100,

sz 1.0 1000,
10000,

100000,

100009%0,

10.

100,

s=10.,0 1000,
10000,

100000,

10C0000,

o1 OF & YEAR

NEMAND OVER (LEADTIME

1«0

PER UNIT RACKQRDERED

HCz0.01
0,147
0.515
2.208

13,494
110,339

1009 ,800

©.450
1.466
5.152
22,078
134,943

1103,116

1,415
4.504
14,663
51,518
220,781

1349.517

HC-0,190
0.479
1.932
114185
924449
8B88.758

8843.781

1425
4,789
19316
111.848
9244483

88874386

4.47&
14.251
47,892

193.163
1118.519

9245,09¢

6

:0010

HC=-1,0

1.536
7.526
59.421
566,953
85636.822

563344733

4.512
15,362
75.258

594,207
£669.671

56368.616

14.155
45.118
153,622
752.583
5942,079

566954490

Z0.10"D*SQRT (L)

|
|



naTAND 0 Dy s

A hoRipay

INEXACT HopEl ¢F (n,0)

LEAD TIME 1S 0.1 QF 4 yrap

STANDARD DEVIATION OF NEvanl OyFp LEADTIMF Z0.10*D*SQRT (L)

BACKORDER COgT PFR YyEAR - 14D

BACKORDER €OST PER

SToCKaUT cgST

DEWAND
1o,
100,
S= Ul 1000,
10000,

100000,

100000,

i0.

ioou,

Sz 140 t0oo,
10G0o0,

165000,

10ovo000,

lo,

100,

S=10.0 {000,
10000,

100000,

1000000,

INDEPENDFHT oF UNITT BACKONDFRED = 0+0054LF ADTIMI DE"AND

HC-0.01
G.147
0.515
2.226

13,694

ila,522

1089,368

5.153
22,261
136,945

1146.649

i.415
4,504
14,663
51,518
222,633

1369.479

UMIT BACKQRIEPED

HC-=0.10
Ced79
le933
I1¢198
93.222
R984278

8949.132

le425
4.789
192.331
111.985
928,826

B982.,404

4.476
14,251
47.893

193,310
1119.740

9287.249

PIST®InTray

=0.10

HCz1,0
1.5356
7.5410

60612
585.271
5830.659

58282,467

4,512
15,344
75.404

606.365
5852.728

58309.269%

14,155
45.118
153,638
754,059
6G61.090

58527 .541




DERALD Foop Ny

A MrwmAL

NISTRIpUT o

EXACT MoDer

(LR

LEAD TIME 1S 0.1
STANCARD DEVIATION OF LIMAND OVER [EADTIME Z1400"D*SARTCL )

BACKORDER COST pPER YEAR =

Of A YEAR

je0

BACKORDER COST PER uniT BACKORDEKRED =p.10

STOCKOUT CoST INDEPENDENT gF UNIg BACKORDPERED

DEMAND

fo.

o,

Sz (ol 1000,
10000.
100000,

1000000

.

10,
100,
sz 1.0 1000,
10000,
160000,

1006000,

lo.
100,
$=10.0 1000.
{dooo,
100000,

{ 000000,

“C:O-Ol

0.202
1,180
9.703
©2.330
914,543

9122,750

4,930
20,145
117,960
970,221

9233,777

HCz0.10 4C=1.0
O.8R7 3,524
NDeGbA 21.034
654492 303.320
6174221 3024,726
61624045 230249,147

616074731

le671
B.872
694673
654 ,R29
54714938

5'1[)22.'155

44861
164700
884720

6964377
654543732

647214656

302565,454

5.676
354336
310.334
3033.218
20217.5¢69

302374 ,5650

14..584
564763
353.366
3103.346
30332.R250

302473.057

=0.005«LEADTTME PEMAND




DEMAND FOLLOWS A NORMAL DISTRIBUT |ON

&ﬁFXACT_HODEL OF (QsR)

LEAD TIME

1$ 0.1

OF A YEAR

STANDARD DEVIATIZN OF DEMAND OVER LEADTLME Z1eDO0*D*SQRT (L)

BACKORDER COST PER YEAR

= le0

BACKORDER COST PER UNIT BACKORDERED =0.10

STOCKOUT COST INDEPENDENT OF UNIT BACKORDERED = fenn5+«LEADTIMFE BDEMAND

DEMAND

10,

100.

Sz N, 1000,
10000,
100000,

1000000,

1000,
10000,
100000,

1000000,

fo,

100,

5=10.0 1000,
10000,
1000090,

1900000,

HC=0.01

D.2073
1,195
9,910
26,898
1007,265

0549 023

20,296
119,35¢
991,994

95689,904

HC-0.}10 HC=1.,0

0.889 3.815

7.087 35,720
68,050 3544657
h77,438 35444136

6771.264

438.070

67714,457 354427 ,656

leb672
eHE
70,867
65504633
6774 42P0

H771246909

4661
16,717
68.n57

708,660
ARQOE (346

67746,401

A

5.705%

38,152 !

357,233

35464644

35444 ,746

362602,920

14,590
7«048
381e519
3583.,34a1
35465,952

3%4525,049



DEMAND FOLLOWS A NoRMAL DISTRIBUT gN

——

§AYINGS of EXACT OVER INEXACT MODEL pF (@,R)

LEAD TIME 8 ¢o,1 of

STANDARD DEVIATION OF pEMaND OVER LEADTIME =7 ,1C*DxSORT (L)

BACYORDZR COST PER YEAP -

A YEAR

el

RACKDRNER cOST PER UNIT BACKORDERED =g.1n

STOCKQUT ST 1HNEPEMNDENT F UNTT BACKORDEREN.=0Q.0p5*LFADTI®E DEMAND
ToTAL-

DEMAND HCzgeD} HC=0.10 HC=1.0 SAVINGS
i0. 0.000 V000 0900 0.0D0 0«063G
160, 0.000 €001 0.014 G015 0.150
S= Je ] 1000, 0.018 Dep 12 lel191 1e222 1e 478
10000+ 0»200 0.773 183117 19286 2:P66
100000, 4,183 94520 173,837 2074540 3.128
1000000, 79,5686 15,591 1947 ,7234 2132,653 3.222
10, 0.06% 0.000 0.000 Ce93 0-000
100, 0.000 0.200 0.00? 0e9C2 0.009
S= 1.0 1090, 0.001 0,015 O.l14h Je162 0.142
10000, 0,183 0.137 1,808 12.218 145678
100000, 2,002 44343 183,257 1ra,102 2,815
1000000, 42,533 95,014 1940,653 279,204 3.133
to. 0,000 0.000 0.000 0.000 0.000
{00, 0.009 0.000 0.000 0.000 0.000
S=10.0 lo00, 6,000 0.00! 0.016 0.017 0.008
10000, 0.000 0.147 1,476 14627 Celb3
100000 . 1.852 1.221 119.011 1224084 1.677
1LO0COH00 . 19,962 42,150 1832.0¢=1 18o4,167 2.81%8
SAVINGS 151.502 258,690 £249,309 6659,59] 0.218

PER. SAV1INGS 3.744 0.851 3.308 0.218

FERLSAVINGS




DEMAND FOLLOWS A NoRMAL DISTRIBUT [N

SAVINGS oF EXACT OYER [NEXACT YODEL ©OF (Q'R)

LEAD YIME S g,1 ofF a

STANDARD DEVIATlON OF DEMAND OVER LEADTIMF =1.CO0%D*SORT (L)

B8ACKORDER COST PER YFAR

YEAR

= [.0

BACKORDER coST PER UNIT BACKORDERED =p.10

SToCKoUT CoST ZNDEPENDENT oF UNIT BACKOPDERED = 0.006:LEADTIME DEMAND

DEMAND

lo.

100

s= 0.1 1000,
10000,
100000,

100000C,

1o,

100,

§= 1.0 1000,
10600,
100000,

1000000,

10,
100.

s=10.0 1000,
10000,
100000,
{000000,
SAVINGS

PER. SAVINGS

Hte-0.0)
0.001
6.015
0.216
3,56R

92,822

416,273

Q0.00v
©.015
G.140
2,176
35,733

408,317

0.000
0,000
0,151
1.399
21,773
356,127
{338,776

4,364

HC-0.10
0,007
Ce123
2.567
304217
309,2172

3196,72¢

Q9,001
0.014
1,234
25,744
302,442

3090,244

0.000
0,011
0;137
12,283
257.514
3024,745
1016342273 1

4,712

66

ToTAL

He=1.0 SAVItGS
0.2~1 0?64
4e0R6E 4,024
514337 £4,120
51%2.410 5534195
5188.923 5500.964
S1RA2,2532 553p5.20)
0.029 0.032
2.816 2,545
46RO 492,273
513,426 541,246
5177,107 55385 ,427

~0213,270

0.006
0.285
284152
479.99%
5133.102
82051 .992
81292.009

17.977

637164731

0.008
0.296
2Red41
493,577
5412 ,3R9
€5432,864
122801.003%

1.180

PER . SAVINGS
bel47
17.313
i4.20n
14,696
14,859

14,718

12.322
14.3Q2

14.705

1649139

0-079
D.378
6.152
12,601
14.299
i4a.726

1.180




CONSTANT LEAY TINIS AND LINEAR BACKORDER COSTS




MODEL (a/R)

LEAD TIME 1S 9,1 NF A YPAR

STANUARD DEVIATICH OF DEMAND PER YEFAP=JelCxD
HOLDING CrsT = D01

BACKCRDER COST PER YEAR = 1.9

BACKORDER CGS7T PER UMNIT RACKORDERED z0. 10

STCCKQUY CoST [HNDEPENDENT OF UNIT RACK 'RDFPED =T

ORDER CoST RC=0e21 RPLz041 er=1,0 RE=173.0 Przl.(a
D= 100
0.0C1 0.7 Gell3 0,37 1.041 Re224
0.10 C.113 Je152 Co302 167245 RePhb
1.00 0.337 0e352 C,472 1.09% 6240
10.0C l.041 14945 1.5900 1,462 14379
160.00 3.224 3226 3,24% 3,377 14522
1060.00 9995 Q4005 10,000 10,544 10ea74 .
D= 10000
0.01 36141 74259 21,577 664596 206356 i
Cel0 7.259 9,737 22,501 66.859 206447 :
1.00 21+577 224501 30,185 69,755 26741357
10.00 664596 b648RO 69,758 93.573 2164239
100.00 2064356 206e447 207,357 216.239 290075
10060.00 639675 6394704 639,987 ~42,808 670342

D=100G0000

0.01 201.022 464.547 1380.,943 4262 .137 1320675858
0.10 4644547 6224168 1440.095 4280.721 132024426
1.00 1380.943 1440.095 1931,822 4464.°96 13270865
10,00 42624137 42804924 44K4,296 5988,648 i8839.316
100.00 13206.788 132124626 13270,865 13839,316 (8564.8CR
1000.C5 40939.,232 409414042 40959. 141 41139,680 A2901.881

67



MODEL (M, T)

LEAD TIME 1S 9,1 OF & YFAP

STANDARD DEVIATION OF DEMAND PEP YFAR=OQ4104D

HOLDING COST = 0.0]

BACKCRDER COST PEF YEAR
BACKGRDER COST

STCCKGUT CoST

ORDER CQST
D= | 100
0.0G1
0.10
1.00
10.00

100.00
1000.00
D= 100040
0.01
g.10
1.00
10.600
100.00
1u00.0C
D=100000+0
0,01
0.10
1.00
10.00
100,00

10C0.00

PFR

RC={s

Cel95
0.215
Ce62Q
1.852
545654

16662

60108
13777
39682

118.5490
355,467

1066¢354

390.932
881746
2539.670
75864542
22749.860

682464649

INDEPENDENT QF

= 1-0

HHIT RACKQROERFD

RCL=0.1

]6./)62

134777
184325
414332
119047
3554619

10664400

881e746
11724795
2645.238
7619010
227594625

682494579

:Oolq

UNIT RACKC®PDERED

‘s

oCz]42

5,587

16,670

39,6R82

41,332

54,975
123,996
357,141

1066,.,857

2539 ,4A70
2445,238
3518.385
7925.715
22857.03t

68278.876

PC=17.0

1,R52
1R6"7
1937
2.577
S.8172

16,741

118,540
119,047
123,996
164,924
371.987

1071.423

7586.542
7619,010
7935.715
105%5.154
23807.t46

62571,094

Pzl

r‘o"l?
7Te731

17ea87

355+ 417
3554619
357« 141
371.987
494-772

1115940

22749860
22759+ 625
22857031
23807+146
31665¢46!

714214438

¥




MODEL_(0,R.T)

LEAD TIME

STANDARD DEVIATION
HCLDING CesT = 0.01
BACKQRDER COST
BACKORDER C0SY PER

STOCKQUY CoST

ORDER CQS$)
D= 10e0
0401}
610
1.00
10.00

160,00
1000.00
D= 1000e0
G.01
0elO
1.00
10.00
100,00
1000.00
D=100000+0
0.01
0.10
1.00
10.00
100.00

1066,0C

1S g, OF

RC=C0e01

0+581
1733
5197

154591

6209
134102
37.198

1104939
3324621

097.825

397401
8384517
23r0.660
71004120
212687.758

638594493

CFR YFapP

A YFEAR

= 10

RC=C.

1%

Deb6l4
le744
5200

154592

14.849
184628
3724305
1114593
332.818

997864

9504334
1192204
2515.550
71414980

213004361

A3863«275

UMIT RACKQRNDEREN

1

GF DEMAND PFR YFARPzO,10xD

:0-10
INDEPENNFMT GF UNIT PACKARDERTD

RC=1,.,0

Q. 676
Cabob
C.R73
1,842
5,221

15,671

42,233
44,547
55.885

117,916

334,780

208,454

2766.887
2851,003
3576.611
7546.650
21425,941

63901,083

Pr=

129,296
120,698
133,641

167,654
353,749

1004 ,341

8274 .96
8300.66 1
8553.010
10729.832
22639.980

4277 ,823

Ce9

RC=1cneD

64059
6061
6.080
be264
7+859

16¢582

387768
3878892
382.023
4004922
5024961

1061+24°

24817+ {60
24824884
24901.982
56590721
321890 4%&

67913+850

1
|

|
|
!



MODEL (I, R,T)

LEAD TIME 1S 0.1 OF A YF4P

STANDARD DEVIATION 0OF DEMAMD PER YFARzDs ] 0xl
HOLDING COST = .01

BACKCRDER COST PILR YFAR = 1.0

BACKCRDER COST PER UMIT BACK2RDERFD =qQ.10

STOCKOUT CnST INDEPENDENT CF UNIT RACKARDERED =0

ORDER COST RC=gar] RPC-0a1 PC=1.0 Pr=17,0 PCz1 30
D= 1060
001 GenR Ce2014 G509 1.761 Ge2R2?
010G 0.195 Qe 265 CobH11 1,768 Gepn4
1.00 04558 OerB4 C.795 1.A34 Se30d
10.00 1.665 1e673 1.751 2.385 5.501
160.00 40993 44996 5.027 R.254 74154
1000400 14979 1449RC 14,987 15.550 15761 iy
D= 1000.¢ ;
0,01 5¢653 13.039 37.717 112,722 338.037 %
|
0.10 12.453 164958 39,116 113,151 338.366 g
1.00 35.6%96 374358 50.R73 117,347 339.453
10.00 1064574 107087 112,975 152,419 3524040
100.00 3194568 3194722 321.2n1 336,226 4574857
1000.00 9584658 9584 7C5 959,167 263,784 (008577
D=10000C0+0
0.01 361,764 0344469 2413.889 7214.2)3 216344385
0.10 7964979 106850291 2503.394 7231.648 216424 540
1.00 22844524 23904938 3255.874 7510.183 21725.004
10.00 6820.,746 68534573 7172.815 9767 .622 225304549
100.00 204524340 204624239 20560,718 21518,446 2930Q02.¢65
1000,00 61354.124 ~1357.088 61386,718 61682,155 64555337
70




DEMAND FOLLOWS A MNoRMAL NISTRTAUTIQGN

SAVINGS OF (M,R,T) OVER (M, T)

LEAD TIME IS ©.! OoF & YEAR

STANDARD DEVIATION OF NPEMAND FER YEAR=0Q«10+D
HOLDING COST = 0,01

BACKGRDER COST PIR YEAR = 140

BACKORDER COST PER UYIT BACKQRDEPEN =(@. !0

STOCKQOUTY COST INDEPFNDENT OF UNIT RACKORNPESED =0»

ORDER CQST RC=zCe01l RC:: . RC=1.0

D= 100
0.01 0.0G7 Ce2l2 0.031
0.10 0.021 0,021 0.035
1.00 0eG62 Be062 0,064
1000 Gel187 04187 0.186
100.00 0s561 0e561 0.561
1600.00 14683 le6%3 1.683

Dz 16000
0.C1 0.456 5739 1.965
C.10 14324 1e367 2.216
1.00 3.987 3973 4,102
10,00 114966 11960 11.920
100.00 35.898 354097 35.680
1000400 1074696 1074695 107.690

0D=100000+0
0.01 29.168 474281 125,781
0.10 B84.767 87+504 141,844
1,00 2554146 2544300 262,511
10.00 765.795 765.438 762.900
160.00 2297.497 2297.386 2296.213
1000.00 68924524 6892.491 6892,159

oy

Rr=10.0

0.09]
0.092
0.104
0.192
0.559

1.682

5.818
5.89%6
6.649
12,305
35.761

107,640

372.32%
377 .342
425,532
787.532
2288,700

688,938

RC=10Ne0

0.272
04273
0276
0.312
0577

10[-,76

17429
17453
17688
(9947
36916

1071293

1115.475
116.985
1132.027
12764597
2362.596

6866-100




DEMAND FOLLOWS A NGRIMAL NISTRIBUTIQON

SAVINGS OF (M, R T) GVFR (an,R,T)

LEAD TIME 1S 0.1 OF A YEaR

STANDARD DEVIATION OF DEMAND PER YFAR=0e10sD
HOLDING COST = 0.01

BACKORDER COST PER YEAR = 1.0

BACKORDER COST PER UNIT BACKORDERED z0.10

STOECKOUT COST [NDEPENDFHT OF UNIT RACKORDERFR =r,

ORDER CoOST RC=0401 PC=06.1 °C=1.0 FCE1r.0 RC=lar.
D= 100
0.01 Q.000 Den2e 0.086 0.259 0777
0.10 0.010 Ce26 9.085 0.259 0e777
100 0023 240390 0.078 ©.255 0.776
10.00 0«68 Den70n 0,091 0.235 0.764
160.00 04204 Ne205 Co211 0.274 0.705
1000.00 0+612 Legl2 G.614 0.634 0.821 .
P= 10000 ;
0.01 0e557 leg12 5,516 16.574 4G+731 ;
0.10 0e649 le671 5,431 16.547 £9.923 %
1,00 1.502 16947 5,012 16.294 49640 &
10,00 4.365 1,504 5,641 15,035 4984883 J
160,00 13053 134096 13.519 17.524 A5 104
15060,00 394146 394150 39.287 40.557 52.571
Dz 1006000
0.01 354637 115.870 352.998 1060.748 3162+775
0.10 41537 106.912 347,609 1058.5$73 3182.244
1,00 964136 1244612 320.737 1042,¢€27 317b+978
10.00 279+374 288.408 373,835 962,210 31284482
100.00 8354396 838.122 865.223 1121.504 2886+ 631
1000,.,0¢C 25054369 2506.187 2514,3465 2595,66% 3364.512
72



PEMAND FOLLOWS A NQRMAL DISTPIBUT QN

SAVINGS OF (Q,R) OVFER (M, T)

LEAD TIME IS g.1 OF A YEAR

STANDARD DEVIATION OF DEMAND PER YFAR=zQ0.10xD
HOLDING C0ST = 0.01

BACKORDER CQOST PER YFAR = 1.0

BACKORDER COST PER UMIT RACKORDEREN =za,10

STOCKOQUT COST INDLPENDENT CF UNIT BACKGRDEREN =0

ORDER CpST RCz=Ce01 PC.0.1 RC=1.C POEZ1C.0 Przloge
D= 1000

0.01 o046 Ce102 0,220 0.812 2.330
0.10 0.102 Ce134 Ce294 0.815 24331
l1.00 0.283 Ce294 0,307 0.848 2.340
10.00 0+812 0e815 0.58468 1.115 2.434
100,00 24330 24331 2.340 2,434 3.198

1000.00 66667 bebh7 6670 64,697 bHe963 "

D= 10000 |

|

0.01 24967 6e519 18,1355 51,944 14%e 11 ?

0.10 6519 8¢588 18.730 52.158 [49.172 V
160 18105 18+830 24,790 54,24] {490.784
10.00 516944 52+ 158 54,241 71.352 1554747
100.00 1490111 1494172 149,784 155,747 2044698
1020,00 4264678 4264696 426,871 428.616 445,418

D=100000.0

0,01 189910 4174199 1158,727 3324,.404 95434072
0.10 4174199 549.426 12065,143 2338,0585 9546.999
1,00 11586727 1205.143 1586,563 3471.420 958667
10.00 33244404 3338.086 3471,420 4566.506 29674829
100,00 9543,072 95464999 9586,167 9967 .829 [3[00.553
1066.,00 273074417 273084537 27319,735 27431,414 28519.557

77



DEMAND FOLLOWS A

NORMAL DISTRIRUT QN

SAVINGS OF

(M 1)

IVER (1G,R+T)

LEAD TIME

IS 0.1

OF A YFZXR

STANCARD DEVIATION OF DEMAND PER YFAR=Q.iCsD

HOLDING CoST = 0,01
BACKQRDER COST PER YEAR
BACKONDER COST PER UNIT RACKORDERED

STEQCKQUT CQST

ORDER COQST

D= 1040

610
1.00
1000
100.00
16€0.00
D= 10000
001
0,10
1400
10,00
100,00
1620.00
D=100000.0
0.01
0.10
1.00
10.00
100,00

1000.00

RC‘:O-O]

0002
~0sQ11
~0¢039
-0e119
~0e357

-1071

C.l101
-0¢675
~2¢485
~7¢600

-22¢845

-68.549

64470
~434229
-15%9+010
-4860421
~14624101

-4387¢156

= 10

RC.:Ocl

0017
0005
-CeN32

~0e]16

1.072
04303
-2e02h
~7e454
~224801

~68¢536

684588
196409
-12%¢68A8
~477 4030
~1459.264

~4386¢304

2

:0.19

INDEPENDENT OF UNIT RACKORDERFND =0

PC=1,0

0.050
G014
-C.095
=0.349

~1.0569

3.215
0.9210
-6.,0709
=22,361

-68.403

~-389,065
-1431,090

-4377.,793

Q. 168
Celbh
Oel151
0.C47
~0.78"%

-1.048

10,757
10.651
9.645
24729
-18,237

-67.382

688,420
631.650
617,295
174,678
-1167.196

-4292,27]

RC=lce”

32.302
32.270
31e952
284936

B.188

_54t7l2

2067 4+300
20654259
2044.951
1851.885

524.035

~3501.+580b




CEMAND FOLLOMS

A NORMAL DISTRIRUT N

SAVINGS OF

(0,R) OVER (00,R,T)

LEAD TIME

IS 0,1

OF A YEAR

STANDARD DEVIATYION OF DEMAND PER YEAR=QOe10Q«D

HOLDING CoST = 0.0}
BACKORDER COST PER YEAR
BACKQRDER (COST

STOCKQUY CQST

ORDER CgST

D= 100

10.00
100.00
1000.00
D= 10000
0.01
0,10
1.00
10.00
100.00
100,00
D=100000+0
G.01
0,10
1.00
10,00
100,00

1000,00

RC=0eD1

Oe048
0.091
0244
0693
1+973

5¢596

3¢068
54843
154621
444343
1260265

358,129

1964379
373970
0994717
28374983
80804971

229204261

INDEPENDENT GF

=z 10

PER UNIT BACKORDERED

RC:0.]

Deple
06139
0e263
0e699
1e075

54506

7590
84891
16804
44,704
1264371

358416C

485,788
56%9-035
10754455
2B61405h
80874735

229224233

73

=o. ID

UNIT BACKORDERED

PC=1],.,0

1385,944
1410,908
1644,789
3082.354
38155,277

22941,942

PC=10.0

62,700
624,80R
634”84
74.C81
137,510

T614533

4012.824
1019.737
4088,715
4741,184
8800.,633

23138.143

Pr=100.0

24835
2835
2340
2+886
3.326

&1 08

191412
1816442
121776
134 e, 3
21726236

390.906

11612372
11612258
11631118
11819.7215
13624.687

25017909




DEMAND FOLLOWS A NGRMAL DISTRIQUT AN

MODEL (0sR)

LEAD TIME 1S 0,1

OF A YFAP

STANDARD DEVIATICN OF DEMAND PER YEAR=Qe10#D

HOLDIMNG CoST = C.10

BACKORDER COST PER YFAR

BACKORDER COST PER HINIT BACKORDERED

= le0

=0.10

STOCKQUT COST INDEPEMDENT GF UNIT RACKORDEREN

ORDER COST RC=0401
D= 100
0.01 Us190
OelC 0432
1.00 1+205
10.00 3+479
160.00 10.084
100000 294243
D= 1U00.C
0.01 11346
0.10 244957
1.00 69¢574
10.00 2004930
120.00 5824455
16U0.,00 1689049
D=100000.0
0.01 6554350
0.10 14414503
1.00 40184572
10.00 116054725
190.00 336424606
100C.00 975594497

QC:Onl

Ce432
Oes570C
1¢253
3¢493
10.088

296244

244957

324904

72375

201763

5824697

16894120

1441.503

1900.515

4180.358

11653859

336564602

075636557

PC=z140

1,205
1,253
1.602
34634
10,130

29,256

69,574
72.375
954421
209,886
5R5,114

16R9,R22

4018,572
41p0,358
55114492
12123.017
33796.190

97604,145

PC=10.0

3,479
3.4913
3,634

4,791

201,767
209 4R8A
2764720
6On 671

1694 ,R3]

116C5,725
1i653.759
12123,¢37
15983,328
35156,.8¢C8%

QRTQAR .95 (

Pr=1¢n.0

5824455
5726697
505114
606671
802487

176541 44

33642.606
33656.602
337964199
535156.-808
463514652

1019544745




CEMAND FOLLOWS A NORMAL PISTRIRUT [t

MODEL (M, T)
LEAD TIME IS 0.1 OF A YEaR

STANDARD DEVIATION OF DEMAND PFR YFAR=0e]0xD
HOLDING COST = 0,10

BACKORDER COST PER YEAR = 1,0

BACKQRDER COST PER UNIT RACKORDEREP =0,10

STOCKOUT COST INDEPENDENT OF UNIT BACKORDERED =n.

GRDER COSTY RC=0.01 RC:0 RC=1.0 °C=1040 AC=10040
D= 10«0
DeNl De340 0e732 1.967 f.4RS 154351
G, 10 0+730 06953 2.043 5,507 1562368
1.00 1e967 24043 2.669 54721 170419
10.00 54485 50507 5.721 70474 1hepl?
160,00 154351 154358 15,419 16,010 2Qe0pR
1000.,00 424982 42,984 43,001 43,174 14453 L
D= 10000
0.01 19667 424149 113,50R 316.R05 886+697 ;
0.10 424149 554067 118,218 218.074 887 <054
1.00 1134598 118.018 154,187 330.451 890611 !
|
10,00 3164805 3184076 33C.451 431.724 9254263 !
160400 886697 BB74054 890,611 925,263 1208.826
1Cto.00 24824652 248247572 2483,751 2493.712 2590.735
D=100000e0
0.01 11354949 24344547 6561,444 18298,656 512154632
0.10 24344547 3180658 6816.721 183/2.042 51236.236
1.00 65614444 68164731 8905,343 19086.856 S1441.717
16.00 182984656 i8372e042 19086,246 24936.361 53443.168
1C0.00 51215¢632 512364236 51441,717 53443.168 69821809
106G.C0 1433974999 1434034770 143461 ,462 144n036.808 149640.869

77



DEMAND FOLLOWS A NORMAL DISTRIRUT QN

MODEL (16,2

2 1)

LEAD TIME

1S 0.1

QF & YEaR

STANDARD DEVIATI@N OF DEMAND PER YEAR=Qe1Q&D

HOLDING CoST = Q.16
BACKQORDER COST PER YFAR
BACKORDER COST PER UNIT RACKORDEPED

STOCKQGUT CToST

OGRDER CQST
D= 100
0.01
0,10
1.00
10.00

100.00
1030.00
D= 10060
0.01
0,10
1.00
10.00
100.00
1680.,00
D=100000+0
0.01
0.10
1.00
10.00
100.00

10C0.00

RC:O.OI

Oe346
0696
1851
54155
140425

40.387

19972
404210
1064919
297729
833179

2332.771

1153.559
2322.508
6175653
171964827
481244414

134740,879

= 1le0

RC:-0.]

Ce968
1e949
5183

144433

454215
554920
112587
2994374
833e641

23324901

26116608
3229¢964
65034023
172914829
48151114

1347484358

78

30110
INDEPEMDENT OF UNIT RACKGPDERED

PF:I.O

123,00R
126,621
156,577
315,244
£38,247

2334,195

710,112
7312.502
9043,900
18208,465
48417 .12

134823,120

PC=10.0

343,673
344,671
354,481
438,416
632,682

247,093

{650,542
16908.314
20475,C05
25322,919
50983,701

135567,938

Przlaog. O

1Aennbs
16ebhG
1Aha709Q
17e1°4
21273

42 7209

962.003
9b62.224
96584
9924556
1227 «565

2471509

5556543 08
55581 .517
55733.278
S7330.p 14
70904172

142754364




CEMAND FOLLOWS A NGRMAL DISTRIBUT I gN

MODEL (M,K, T)

LEAD TIME 1S 0.1 OF 24 YELR

STANDGARD DEVIATION OF DEMAND PER YFAR=Oe1OxD
HOLDING CosT = 0,10

BACKORDER COST PER YEAR z 1.0

BACKORDER COST PER UNIT RACKORDERPED =0.10

STOCKOUT CaST INDEPENDENT OF UNIT RACKORDERFD =0,

ORDER CoST RCzCe01 RC:=0.] RC=140 RF=1740 I3 FTR I
D= 100

0.G1 0317 D¢693 1,875 5,237 146015
0.10 04664 De887 1.940 54251 14ennd
l.0C le781 1e859 2,482 5,432 14e772
10.0C 4¢964 4987 5.2904 he 951 1%e213
190.00 13894 13.500 13,943 14,571 19+141

i

1000.00 384900 384902 38.927 19,295 10.800 g

D= 100N«0 }

0.01 184288 40,028 108,217 302.211 $45.887 3

|

0.10 384340 516207 112,077 303,288 8h6e190 i

1.00 102868 1074352 143,379 313.816 8472207 i
10.00 2864736 288,029 300,505 401,463 878+ 684
1G0.0¢C 802+498 BO2e86 1 806,481 841,633 L124.095
1600.00 22464891 22464993 224,010 225R,148 2356586

D=1000C0«0

0.01 10564326 2311.98° 6256.404 17455.681 488534435
0.10 2214.514 29575714 6473,568 17517.932 488754907
1.00 50414629 62004638 8281,598 18125,991 49050.210
10,00 165614869 166364560 17361,787 X3188.,474 BE07524774
100,00 463524250 463734233 46582,268 48613,003 64927 .728
100¢.00C 1297804441 12978643164 129Rr45,054 130430.630 13611640

77




CEMAMD FOLLOWS A NpRuA[ PISTRIRUTION

SAVINGS OF (M, {,T) OVER

(™M T)

LEAD TIME 1S o0,!

OF A YFuR

STANDARD DEVIATIOM OF DEMAND PER YEAR=De 104D

HOLDING COST = 04,10

BACKORDER COST PER YEAR

BACKGRDER COST PER UNIT BACKORDERED

STQCKQGUT CQST

ORDER CQSY RC=0.01
D= 100
0.01 C.024
0.10 0«066
1.00 0.186
10.00 0521
130.00 le458
1000.00 4.082
D= 1000+0
0.01 1379
010 34809
1.00 10731
10.00 30.069
1¢0.00 84200
1620.00 235e¢761
D=10C000+0
0.01 79623
0.10 220.033
1.00 619815
10.00 1736.787
160,00 4863376
1000.,00 136174559

INDEPENDENT OF

= 10

RC'.’O.I

2e¢122

36860

10666

304046

844193

2354759

122.558

222945

6164092

1735.482

48634003

136174454

g0

:0010
UNIT BACKGRDERED

Qc‘:loo

0.,Co9l
0,122

D.1R7

1.457

4,381

5,281
54941
10,828
29.866
B4,13D

235,741

305,039
343,162
624,245
1725,059
4859,3249

13616,408

56256
n.288
N.521
1,448

4,074

14,594
la,787
164635
30.261
83.625

235,564

842.975
8>4,1:0
960.855
1747.8846
4830.162

13€06.173

Je7N7
Ne717
Nenib
leabt?

4.0%4

40.810
40864
4144804
464579
84731

234.149

23574397
23604329
2391+507
2690.393
4894.082

135244459




DEMAND FOALLOWS A NORMAL nISTRIpRUTI QN

SAVINGS OF

(M, R, T)

QVEP (00, R T)

LEAD TIME

1S 0.1

OF A YLAR

STANDARD DEVIATION OF DEMAND PER YFAR=z=O.10xD

HBLDING CoQsT
BACKORDER COST PER YEAR
BACKORDER COSTY
STOCKGUT CoST
ORDER COQST

D= 100

0.01

0.10

1.00

10,00

100.00

1060.00

D= 10000

0.01
0.10
1.00
10.00
100.00

1000.00

D=100000+0

10.00
100,00

1000.,00

= 0.,10

RC:O.OI

0.029
0.032
0070
0.190
0+531

le487

1683
1870
4:052
10,993
304681

85.8890

974232
107995
234.025
634.957

17724158

40604439

1«0

PER UMIT BACKGRDEREN

RCLz0. 1

0.090
Q0.082
Ce091
0196
04533

1e287

54187
4.713
54235
11345
3C+780

85.908

2994619
272.251
3024385
6556269
1777.881

49624042

g

:O-IO
INGEPENDENT OF UNMIT RACKGRDEPED

PC:!.O

0.251
0228

N.,?254

14,780
14,524
13,108
14,659
31.76%

B6,.185

853,708
838.934
762,302
846,678

1834,753

4978,067

RC=10.,0

2.718
0714
D.704
06640
Ce711

15483

41,467
41.385%
4n,669
36,954
41.044

BR.G47

2394,860
2390.282
2349,214
2134.445
2370,698

S137.308

PCz100e«0

11be1}6
1164094
1:15+877
113872
1034470

114.923

6706873
670544609
6693.069
6577239
59764445

66374954




DEMAND FOLLOWS A NORMAL DISTRIBUT [ gN

SAVINGS OF (G, Q) QVEP (M,T)

LEAD TIME 1S g.1 OF A YFaR

STANDARD DEVIATION OF DEMAND PFR YFAR=Q.104D
HOLDING CosT = 0.10

BACKORDER COST PER YEAR = 1.0

BACKORDER COS7T PER UNIT BACKORDERFN =0.10

STECKOUT COST INDEPENDENT OF UNIT RACKQORDEPFD =0.

CRDER CpS1 RC=0.01 RC=0.1 RCz1.0
D= 100
0.01 Oeldai 0298 0,762
0.10 0.298 Ve384 0,794
1.00 0e762 Ce790 1.017
10.00 24006 2.014 2.0R7
100.00 5267 54269 5,219
1000.00 13¢740 13.740 13,745
D= 10000
0.01 8e321 17,193 44,025
C.10 17103 224163 45,644
1.00 444025 454644 58,766
10.00 115875 1164312 120,565
100,00 3044242 3044357 305,497
1000400 7934603 7936632 793,929
D=100000+0
0.01 4804599 993+044 2542 ,872
0.10 093044 1280.144 2636,373
1.00 25424872 26364373 3394,351
10,00 66924931 6718,183 69£3,808
100,00 175734026 175794635 17645,527
1000.00 45838.5C2 458490,213 45857.317

QL

2.5C6
2.014
2,087
2.684
5.481

13,794

115,875
116,312
129.565
155,004
316.592

796,881

6692,931
6718,183
6963.308
8953,032
18286,359

46027 .857

Te2 67
"e269
289
Se 481
7+0%5

]4-293

304242
304.357
3054497
3lb.592
4064339

»825-591

17573.026
17579635
17645.527
18286.359
23470.15%6

47686.125




DEMAND FOLLOWS A

WQRMAL NISTRIRUT [N

SAVINGS QF (M.T) OVER (@Q,R,T)

LEAD TIME

STANDARD DEVIaTIiON
HOLDING COST =
BACKORDER COST PER YEAP
BACKQRDER COST PER

STOCKQGUT CoST

ORDER CoST
D= 10«0
0.01
0.10
1.00
10.00

100.00
1000.C0
D= 10000
0.01
0.10
l.00
10.00
100.00
10C0.00
D=100000+0
0.01
0.10
l.00
10.00
100.00

1060.00

iS 0.1 oOF

RC=0401

0«C0S5
~0+034
~0sl16
-0330
-G«927

~2e¢595

Qe305
~-1¢94C
~be679

«19.076
~534518

-1490881

174659
-112.038
~385e790

~11014829

30914219

~8657e120

oF

0.10

YEAR

= 10

UNIT RACKORNERFD
INDEPENDFMT OF UNIT

PC-0s

Ten83
Ce015
~Cen94
~3e324
~Ce925

-2+594

3365
Ces54
~5¢431
~184702
-53e413

-1494351

177061
49.306
-313.787
-1080.213
-3085.122

-86554412

83

NEMAND PER YEARP=zQe10Q=D

Q.10

QACKDRDERTD

pr=]

Coli4

Cal14°

~0.263
-0.907

-2.589

9.499
8,533
2,309
-15,227
-52.36%

-149,5565

548,669
495,771
138,057
-878,38]
-3024,596

-8638,342

=(le

.0

PC=210.0

Nedb®
D160
TedlA
TellA
=737

-2,53”7

26,067
264597
24,033
§.692
-42.581

-144,622

151,886
153¢4.272
1388.159
386.558
-2459, 466

-8463.870

Rz lgded

leZ04
lenp?

l]e2R9

0124

~2.064

754306
764230
744473
74293
17739

~11%94276

4349.457b
4345.28C
4301.561
2886.246
1082 +364

-6886.505




DEMAND FOLLOWS A NQR™AL NISTRIARUT Q!

SAVINGS OF

(0,8) OVER (00, R, T)

LEAD TIME

STANCARD DEVIATION
HOLDING CosST =
BACKORDER COST PER YFAR
BACKCRDER COST PER
STOCKQUT CoST
ORDER CQST

D= 100

0c0!
O.10
1.00
10,00
100.00
iOO0.00
D= 10C0.C
0.01
0.10
l1.00
10.00
130.00
1C006.00
D=10G000.C
0.01
0.10
1,00
10.00
100.00

1000.09

1S 0.1 ©OF

RC:O.OI

0e149

0+264

Oeb4d7

14676

44341

11145

Beb625
154253
374346
964799

25Ce724

6434722

4984209

881006

2157.081

559014102

14481.8083

371814382

0.10

INDEPENDPENT

YF AR

OF DEMAND PgFR

= 100

UNIT RACKORDEPRPED

RC.:O.}

Ce6Q6
lep @0
44345

1l1e146

20.258
23017
4Ce212
974610
25Ce944

643478

1170.105
1329.450
2322.665
56374970
14494.513

37194-801

KA

YFARzO. 10D

=0.10
OF UNMIT RACKGFRDEREN

RC=1.0

0.927
0,939
1.069
1,824
4.3R2

11,156

53,574

54,227

30$1.540
3132,144
3532,407
6085.427
14620,93)

37218,975

PC=10.0

2.790
4,744

11.758

142,743
142,910
144,598
161,697
274,011

.{150.259

8244,817
8254.455
8351.%968
$339,591
15826,893

37558,987

RC=100.0

He&7]
Aef72
e 79
foatr 4k
76359

12229

379548
379.586
379.970
383.¢85
A425.078

7062365

21922.702

219244915

219470388

22173265
24552521

4079961




DCMAND FOILOWS A MNAR!AL PISTRINUT 1N

MODEL (QsR)

LEAD YIME IS 0.1 OF A& YE&R

STANDARD DEVIATIOM OF DEMAND DPFP YFAR=Del0xD
HOLDING CcsT = 1.0C

BACKQRDER COST PER YFAR = 1,0

BACKQRDER COST PER UNIT RACKAIRDFREN =n.10

STOCKOUT COST [NDEPEMNDENT JF UMIT RACKIPPERFN =0,

ORDER COST RCzgev] PC:0. RC=1.90 PE=0.0 RCz1yne™
D= 100
Oell Ge957 1e¢041] 4,71 12,61¢ 324794
0.10 14941 2448R S.047 12,667 232806
1.00 44871 Sei47 bo460 13,121 124928
10.00 1240618 124665 13,121 16014 34.116
100.00 324794 32.806 32.,92% 34,114 43,722
1000;00 854262 854265 A5, 207 25,611 86.701 by
D= 1000e( ;
0.01 484239 97,848 245,551 536,060 1653 152 f
0.10 974848 1254399 254,405 £28,432 1653769 ]
1.00 2454551 254,4C5 326,037 A61.452 1655923 i
10.00 636065 6384432 661,452 847.697 1719775
1C0.00 16534152 16534760 1659,923 1719.775 22044013
10u0.00 4298.,034 420R4104 4299 ,799 42315,800 44714414
D=100000¢0
G.01 2431.204 4932.512 12378,212 32064.0633 83335.374
0,10 40324512 6£321.363 12824 ,532 32183,352 833664486
1.00 12378,212 172B24.532 16435.544 33343,17564 836764715
10,00 32064.033 321834352 33342,784 42732.416 86693« 837
100.00 83335.3574 833664486 83676.715 86693.837 1131104.280
1060,00 216663.R80 2166714971 216732,.864 217559,.458 225403.927




DEMAND FOLLOWS A NnR{14y

DISTRIRUTTON

MODEL (M, T)
LEAD TIME
STANDARD 0

HOLDING Co

BACKQRDER COST PLR YFAp

BACKQRDER

SToCKOUT CpST

CRDER CQST
D= 10«0

Delrl

10.00
100.60
1000.00
Dz 10C0+0
0.01
0.10
1.00
10.00
100.00
106000

D=1000000

10.00
1C0.00

1000.00

IS ¢.1

EVIaTION OF

ST = 1'00

COST PER UMNIT RACKQRDEREN

RCz=0e01

7974
190563

124.094

844403
166333
4014545

1001.289
25924326

62554591

4254,.761
B384.846
202624029
504744965
1261424251

3153444334

UF A YFAR

= 1le0

INDFPENDENT OF UNIT

p-C:o-]

3.300
44186
Be2409
19034
404,657

12440992

16642333
211.0C8
4154832
10044862
25036222

62554815

83844844
106366902
20962.114
66556072

1261874412

31535’:7. v2 7

Y6

DEMAND FFR YFARzOW.10wD

=0.10

PACKQORNERFND

Rr:]o(.\

12,465
25,£27
49,834

124,143

401,945
415,832
527,519
1039,5=1
2512,154

£258,055

20262,029
20962.114
26592,254
52405,296
126637.679

315468.929

PC=10.0

19,8473
19.934
2().6?’}

264161

1001,289
1004,%69
1039.581
1318.799
2598,953

620,385

50474,965
50655,072
52405.264
66480.636
131013,214

316524.1938

PC=1p0e0

19.509
49en57
496234
Clessb
£5.204

128+891

2502326
25034222
25]3+154
25984953
3296.99%

64974382

1361424251
126187.412
1266374679
131013214
1¢66201,590

327533.035




DEMAND FOL

LOWS A NQRtaL

NPISTRIBUTIoN

MODEL (ha,R

» T

LEAD TIME

STANDARD D

HOLDING Co

BACKORDER COST PER YFAP
BACKCRDER COST PER UWIT BACKCRDE®PEN

STOCKOUT CoST 1MNDPEPEMDFENT QF UWIT RACKORDERID =Qo

ORDER CoST

D= 100

10,00
100.00
1030.00
D= 10C0.0
0.01
0.10
1.00
ic.CO
100.00
1000.00
D=100Q00.0
0.01
6.10
1.00
10.00
100,00

1000.00

IS 0.1 OF

& YTAR

EVIATIOM OF DEMAND PER YEARzQe1G#™

ST =

RC=z0e 1

1e697
3el64
74555
186795
4646964

117404

854567

380.843
047 452
2367469

50184359

43134408
8040.561
191984312
47761042
1193434677

2983444460

l1.00

= 1.0

RC;O.]

3s512
44244
7¢910
1R«RAR7
464987

[17.410

1774057
213.9164
398758
9524108
236844629

5918e651

89254426
10783.519
201014402

1194024604

298359.198

&7

:0.10

PC=z1.0

[C0a6009
19,776
47,218

117,448

431,722
442,642
534,791
996,706

238C,271

5021.,573

21743,118
22313,545
26958.798
50253,505
119989.450

298506,510

RPC=1Ca0

21.358
21,411
21,952
26,527
49,439

118,046

1076A,517
179,306
1196,604
1336.,977
2492,239

£950,677

54267.224
£4507,.794
55783.,213
L7396.994
125633.762

299973,625

eCzlnde

£3.374
" 1.383
“Je526
51880

‘—',A).'_]Of::

2690+596
2691:295
26984264

334244462

62304597

135622.95/
135668+ 159
136019+486
139459.782
168492.486

314084+40>




DEMAND FCLLOWS A NoR™AL NISTPIRUTIQON

MODEL (MR, T)
LEAD TIME 1S 0.1 oF A YFAR
STANDARD DEVIATION 0OF DE™MAMD PER YFAR=0.10#D

HOLDING CosST = 1406
BACKORDER COST PHER YFAP = ],0
BACKORDER COST PER UMIT RACKORDERED zQ.10

STOCKQUT COST [NDEPENDFNT BF UMIT RACKORDELREN =0-

GRDER CQST RC=fol:1 RC=0.1 PC=1.0 RC=17,.7C PCzl 0e”
D= 100
0.01 1569 3.151 7.647 19,246 47.601
0.10 3.(33 39214 7.878 19,107 A7+ 616
1.00 7300 74582 9,829 19,696 47 « 767
10.00 18+176 184249 18,0988 24,521 494240
100.C0 454422 454440 45,6272 47 ,38R 61 +308
1050.0C 1134550 113555 113,627 114,254 118¢470 lw
D= 1000+0 i
!
0.01 794117 1584860 385,272 960,133 2399569 ﬁ
0.10 1524686 1974793 297 ,18¢ 963,180 24004323 ?
1.00 3674573 3826211 494,487 992,876 2407 « 949 ‘
i
10.00C 9164255 919932 955,534 1236.208 24824190
130.00 22894716 229C¢638 2299,R20 2388,839 3090.519
1000400 57244060 57244291 5726,506 5749.574 5972.097
D=100000+0
0.01 308843C3 8G0Be142 19421,553 46400.305 120962+268
0.10 77064968 90704757 20020,355 48353.853 121000.764
1.00 185494504 192674419 24926.892 50050,.8638 121384.708
10,00 461884433 463734761 4B16R,547 6:317.229 t25127.221
100,00 115424.597 1154714083 115934.403 120421 .8367 155793.072
1000.00 288549.866 2R85614491 288677.708 289€36.007 3p1053.418

¥




NEMAND FOLLOWS A MNoRMAY

PISTRIBUTIQON

SAVINGS OF (W, A,T) QVER

(M'T)

LEAD TIME 1S 0.1 oOF & yYfae

STANDARD DEVIATION OF DEMAMD PER YEAR=0.10#0

HOLDING CQST = 1.00

BACKORDER COST PER YFRAP

BACKGRDER COST PEP UNIT RACKCRPEREN

STQCKQUT COST INDEPENMDENT

ORDER CQST RC=¢er1
D= 10eC
001 SelC5
c.10 Ce267
1.0C 0674
10.C0 leb8B7
160.00 40218
1000.00 16.544
D= 100600
0.01 5286
0.10 136447
1.00 334972
10.00 854033
100.C0 2124610
1C60,00 5314531
D=100000+0
0.01 2664458
0.10 677.878
1.00 1712.524
10.00 42864531
160,00 107174654
1000.00 26794,468

= 1eC

FC:O-}

Cer4ce
0e262
Depb7
le685
44217

I10.544

70473
13215
33.418
844030

212+583

531e524

3764704
6664145
16944695
42814311
107164328

267944136

87

:O-IC
CF UMIT RACKCRDE®REND

fCz1.0

2,371

0.371

Ge655

1.667

4.212

IC.543

16,673
18,682
33,236
B4,046

212,324

531,458

840,475
941,759
1665,363
4236.739
10703.276

26790,820

PC=12.0

IS
D.R27
0.927
1,63¢°
4,168

10,530

41,156
41.682
46,705
82,591
210.114

530,811

2074.,659
2121,189
2354 ,397
4163,407
10591 .847

26758,191

PC=1170,

2.038
2.041
20567
2.316
44096

102+757
j02.889
104.205
{16.762
2064477

525.285

51792+983
5186« 448
5252+9714
5885.993
(0408518

26479461




CEMAND FOLLOWS A NoR!IAl DISTRIBHTIQN

SAVINGS oF (M, K, 1) guer (an,R,T)

LEAD TIME IS 0.1 ©OF A YFAR

STANGARD DEVI&TIOM OF DEMAND PER YFARP=Qs1J«D
HOLDING CoS5T = 1.60

BACKORDER COST PER YEAR = 1,0

BACKOGRDER COST PFR UNIT RACKORDEPED zg.10

STOCKOUT CQST

ORDER COQSTY RCzQe01 RC-0.] RC=1.0
D= 100
0.01 Os12R Ce361 Gl.921
0.10 0131 0e320 C.902
1.00 0.255 Ce328 5.800
10,00 0619 0e638 Ce823
180.00 14542 1e547 1,596
1C00.00 34854 34856 3.868
D= 16000
0.01 66449 1Be196 46,450
0.10 64618 164123 45,491
1.00 12871 166544 40,378
10,00 314196 324177 41,360
16000 77744 774991 80,441
1600.,00 194299 1944362 194,977
D=100000.0
0.01 325.105 9174.284 2341,564
0.10 333.593 812,762 2293,210
1.00 6484808 833.983 2031.,906
10,00 15724608 1622.019 2084.958
100,00 3019.083 39314521 4055,947
1000.,00 97944595 97974706 9828,802
90

INDEPENDENT OF

UNIT RACKORDERED

1.999
2.551

3.989

1164385

l1hal26

5866.958
5853.911
5733,C24
5079.,765
5212.395

10137.619

RC=100.6

57173
5772
54759
5640
4.997

S5e128

291.027
290«962
290+315
28442320
2514923

2584500

14670683
[4667 4395
146344778
143324561
12695414

{3030.987




CEMAND FOLLOWS A NOQRMAL DISTRIBUTIQM

SAVINGS OF (G,R) OVER (M, T)

LEAD TIME 1S 0.1 OF & YFaP

STANDARD DEVIATION OF DEMAND PER YFAR=Qel0xD

HOLDING CpsST = 1.00
BACKQRDER COST PER YFAR
BACKQRDER COST PER

STQCKOUT CQST

ORDER CgS? RC=0e01 PC=0.1 RC=1.0 PC=17.0
D= 10«0
0.01 Ge71¢€ 1e359 3.1C2 74245
C.10 14359 1e698 3.292 74260
1.00 3,102 30202 3,997 7.501
1000 7e245 70269 7.591 9,345
100.00 166845 164851 16,926 17.441
1000.,00 384833 3868354 38,847 38,972
b= 1000+0
0.01 366173 684485 156,394 365,224
g.10 684485 B54609 161,428 356,430
1.00 1566394 161442R 201,482 37R,129
10,00 365,224 3666430 378,129 471,101
160,00 8494174 B49 4453 852,271 P70,178
100000 1957.557 195746521 1958,2564 1964 ,5R5
D=100000+0
0.01 18234467 34524333 7883,846 13410,932
0.10 3452.333 4315.537 8137,582 16471.720
1.00 78834816 R137+58R2 10156,710 19061,502
10,00 18410.932 18471.72¢% 19061,502 23748.220
100,00 428064877 428234925 42946Q0.564 44319,377
100G.C0 986804454 OR6B3656 98715,665 99234,740

INDEPENDENT OF

= 100

UNIT RACKORDERED

20.10

UMIT RACKOFNDERFD

=1 Vel

16845
16.851
1be906
17441
21+682

404198

8490474
8494453
852+231
8794178
1092+984

20254+948

42806877
428204925
42960.9¢4
44319.377
£5097.31C

to2129+.05¢8




DEMAND FOLLOWS A QRMAL DISTRIpUTQM

SAVINGS @F ({l.7) QVER (@, R,T)

LEAD TIME S 0.1 OF 2 YEAR

STANDARD DEVIATION OF NDEMAND PER YEAR=0.10xD
HOLDING CoST = 0.10

BACKCGRDER COST PER YEAP = 1,0

BACKQRDER COST PER UNIT RACKORDERED =@.18

STOCKOUT COST INDEPENDEMTY OF UMIT BACKDRDEREN =

ORDER CqoST RC=0a01 RC-041 Rh=-1.0 PC=10.0 RT=1gQed
b= 10«0
0.01 C.C05 8ensS3 Cels4 0.465 1e204
0+10 ~0+034 Se015 C.14% D.460 142302
1.00 -0sl1l6 ~Ce0194 C,211 Nn.41A 1e2R9
10,00 . ~04330 -0e324 ~0.263 Coll6 1e105
160.00 —Ge927 —5.o25 ~0.907 -6.737 0+324 .
1080.0C0 ~24595 -2.594 -2.589 -2,538 ~2e064 |
Dz 10000 1
0.01 0.305 3¢365 9.4%9 26,863 75306 i
0.10 ~14940 Cea54 6.583 26,592 75230 &
1.00 -6beb676 ~-54431 24393 24,033 744473 ;»
10.00 ~19.076 ~1Re702 -15,237 6.692 674293
100,00 '-53.518 ~53+413 -52,36% -42,.581 1Re739
10C0.00 ~149.881 -149.3851 ~149,554 ~-1446,622 -119.226
D=100000+0
0.01 17659 177.061 548.669 151,886 4339.476
0.10 -112.038 494306 495.771 153¢4.272 434542380
1.00 -3854790 ~-313.707 i38,057 1388,159 430145641
10.00 ~1301e829 -1080.213 -878.381 386.55%8 38864246
100.00 ~30916219 ~2085.122 -3024,596 ~-2459,466 1082364
1060.00 ~-8657¢120 -8655.412 -8638,342 ~-8463.870 -6886+.505




DEMAND FOLLOWS A

WORM AL

DISTRIpUT M

SAVINGS OF

(Q,R

LEAD TIME

STANDARD DEVIAaTION
HOLDING CosT =

BACKORDER CGST PER YFaAR

1S 0,1

leOC

OVER (16,R,T)

NF A YFAP

< IOC

OF DEMAND PFR YFARzCL1C«D

BACKORDER COST PER UNMNIT RACKORDERED =z(.17

STQCKQUT CoSh

ORDER CQST
D= 100
0.01
0.10
1.00
10.00

100.00
1000.00
b= 10000
0.01
0.10
1.00
10.00
160.00
10C0.00
D=10C000«0
o.C1
0.10
1.00
10.00
100.00

1000.00

RC=0.01

O¢74.1
14223
2.684
6177
144170

32¢143

374336
61655
1350293
311387
714309

16204325

1882114
3108.048
6820100
15697009
36008305

81680581

INDEPENDENT OF

RC=0.1

Le571
1¢756
2864
60223
144181

32.146

79.209
88.517
1444354
313.676
714861

162Ca 457

39092.014
44624156
7276¢870
15812+428
360364118

R168B76226

73

UNIT RACKARDEPTD

FCz1.0

3,623
2.734
4,141
6,654
14,292

32,172

186,172
188,237
208,783
335,444
720,348

1621,774

9384 ,005
9489,0133
10523,253
16909,721
36312,712¢6

BL753,h4h

,

440,457
442,874
445,152
480,279
772,464

1634,877

22213,23}
22224.,442
22440.129
24664,579
28939,925

f2ala, 167

20.580
20+582
20+598
20.76%
22583

34.898

10374444
037526
jo38B.341
104647236
11384429

[759.183

522974577
$230L.673
523424771
527654045
57388.205

886804428




CONTINUCUS LEAD TINES ANT VARTABLE SUPPLY




topeL (- R)

LEAD TIME 1S o,1 F & YEAR

STANDARE DEViayloN pF pEMAND PER YEAR=zQe 104D
HOLDING CosT .  g,01

BACKQRNER cOST PEr SOUARE TIME BAckpeDERED.],nq
RACKQRNER cOST PER YEAR = 1.0

BACKQRPER coST PLR UNIY naCKoRDEFED 2q,10

SToCvouT TgST (NDEPEMDENT of I NIT RACKARPERED =r.

oPlER CgST RC=:401 RCz0,, RC=1,0 w10, 0 RC=1g0eD
D= lo+0
0.0} 01071 04154 0,421 1,196 Qag07
0.10 O.154 0.202 0,438 1.201 REWEAE
i.00 0.421 0,438 3,575 1.24n 34422
10.00 Ivyl96 1,201 1,248 1,638 Je557 ‘
100.00 3,407 3.408 3,422 2,557 Aep6O ?W
1000.00 9708 9+709 9.713 9,752 10ey38 &
D= 10000 ﬁ
0,01 5,113 114103 30,437 86,394 2460122 ﬁ
0,10 11e103 144572 31,642 BhoT4k 244222 ;
1.p0 30,437 31,442 41,530 90,140 2474227
10.00 86¢304 864746 90,180 118,361 2574014
100,00 2464122 2464222 247 227 257,014 3374328
1000.00 7014418 7014447 791,734 704,597 7324491
P=100000+0
0.0l 369412 802,159 2199 0n4 624,554 177824291
0,10 8624}59 1052.823 22R6 154 6267, 18 177294548
t,.00 21994094 2286,154 3TNC 545 6515 539 176624141
{o.00 6241,954 62674418 6515 539 8551 ,554 1RSAD 2R E
feo.00 177824291 177894568 17862, 141 18560 ,2a4 243714029
LoD, 00 506774455 506794529 5C7900,248 50907,102 529224466
"7




HPOFL(B.T)

LEAD TINE

STAHPARD neViayloN gF
HOLDING CosT - 0,01
PACKORDERP £0ST PER SaUasrfE TIME BACKORDFREL.],00
BACK pRDER (cpST
BACKpFNER cpST PER

SToCrouT CpST INDEPEMDENT oF nMIT RACKCRDERFD =0

ORDER CpST

b= 19«0

1.00

10,00
loo, 00
t000,.00

DT 10060

1,00
10,00
100,00
1000, 00
b=topvopeo
6.01
o.10
1,00
10,00
100,00

1o0n.00

1S al1

RCz0,01

94993
2141233
554976

153,330
421,491

1}591053

721 +985
f526.841
4044.267
J1078,084
304524695

837414599

PER YEar

nF A YFAR

CEHAND PgR

E R ¢)

UMIT pACKoRRERPED

RC:O' 1

21,4133
274 48°0C
58,115
1534934
421 4457

1159.0909

15264041
19854459
41984812
111214733
20464,731

837444011

475

YEAR=0e 0D

S0 10

RCz1,0

55,976
58,115
75,571
159,816
423 319

1159 557

4044 247

4198 812

11546 ,733
30584 ,747

8:778,212

RC=10,8

2,122
2,131
2,212
2,876
¢,080

la 112

11678,084
11121 ,733

11546,733

5416Aa,10n

RC= ]0000

5¢334
5ep836
S5eg8c9
XMLE
74010

l6eav28

4216491
420 epn7
4230319
4394495
571506

12084411

104524495
304644731
305R4e747
31753515
412714339

B73272e1647




MoPEL (@R, T)

LEAD TIME S g4

oF A YEAR

STANDARD DEV1IapION of DEMAND PER yEARz0+104D

HOLDING CposT = 0,01

BACKoRDER ¢0OST PER §aUaRfF TIME RAckorRCERED.1,00
RACKoRNER QST PER YEAR
BACKQRNER c0ST PER UNLT naCKQFRERED

SToCronT COST JNREPENDNTNT oF I MIT BACkoRDERED =0»

ORPER €8T RCzp, 01
n= 10«0
0.0t Dylat
§.10 4279
{,00 f.730
10,00 14997
100,60 Sede8
1000, 00 154090
Dz 100000
2,01 104145
0,10 20,177
1,00 52,741
10.00 Jads254
106,00 3g9b.482
[000.,00 1090, 267
D=10060Ds0
001 732.980
9,10 [452777
1,06 3810.516
g .00 104322.853
100,00 2%645-855
1670.00 787714807

= 1«0

QC*OQl

224,642
274899
554486
145,037
3964699

1090,327

16354R75
2015.6%4
40084886
104784929
286614471

787764102

76

:O-EC;

F?C:],O

62,265
76,722
152,587
398,852

1090 021

4376,204
44986 ,655
5543,159
11024 435
28817 ,030

72819,044

RC=1Q,0

24299

2.370
2,920
=,808

15,181

166,297
166,572
171,220
21,985
410,615

1294 ,842

12080, 958
12234 ,7Cn
12371,392
15243,688
30317,197

79244 ,R32

pr:loo-o

be320
6e322
6e24D
6e517
a3l

156472

4560435
47be76h
4584072
47C+880
580,210

11523042

32921 e905
33001340
33095723
3402149079
41920-143

£3372-202




HerEL (MR, TH

LEAD TINE S 0.1 ©OF A YEAR

STaNGaRD PEVIATICN (F DEMAND PER YFAR=0+¢]10«D
HOLDING CpsT o 0,01

BACKORDER €2ST PER SOUARE TIME BAckpopERED.{,00
BACKGRDER 78T PFR YEAR 3 Je0

BACKQPRER coST PER UNIT RACKQRDERED sq.1n

STOCKOUT COST INCEREMDEMT oF LNIT RACK ORDERED =0

ORPE= CoST RCz0.01 RC=0, eCz1,0
D= 100
0.01 D129 0s27R 0,739
0410 0e287 Q¢354 C.765
.00 0.703 0+¢733 C.074
16.00 1e924 1¢033 2,015
100,00 5.289 5,291 5,315
1000, 00 14,5434 14,545 14 5¢1
D= 10000
0,01 9.304 2C 087 53,418
0.10 19¢255 254587 55,239
1,00 504776 524950 7¢,343
10,00 13909 1394435 145 612
106,00 32,133 382,303 383,907
1000,00 10504819 105C4R66 1051 .323
D=100000+0
0.01 6724233 1451 ,289 3859 444
0,10 13914150 1848,640 3991,045
1,00 364,8+5097 3R25,462 5083;760
10,00 10044.140 10088,4642 10520,571
100,00 276094108 276214584 27743 ,747
1000.00 759214670 759254047 75958,307

77

146,387
144,900
151,9¢CR
193,500
400,437

1€55,991

10576,%69
10613,%2¢
iCo7+8,373
13780 339
289231 ,572

76295 ,359

5e50]
50782
70365

154242

4224423
4720545
40340975
4174748
5324124

11Cle202

290754575
20085«291
201874197
30182.275%
3r4454932

70561 ¢,22




DFEMAMD FOLLOYS A MgR¥a| DISTRIPUTYON

SAVINGS 0F (M,R,T) gver (M, T)

LEAD TINE 1S 571 poF A ygaR

STANDARD NEVIAcION OF DEMAND PER YFAR=0e]040
HOLDING CosT . 0,01

BACKORDER c0ST PER SQUARE TIME BackgrDFRED.],Q0
BACKORDER cOST PER YEAR = {0

BACKoRPER coST PER UNIT gaCKQPREREN 4.qp

SToCKoUT CeST INPEPENDENT oF UNIT aackuFDERTN 2p.

oRDER CoST RCzp401 RC=0. pCzi,0 PC=10,0 RCz1ppe "
b= lyeo
0,01 0,010 Cogle ¢,0ax C.296 Copp4
0.10 0.026 Cen26 0,040 0,.%97 Oe264
1,60 0.072 Can7l 0,075 n,loo9 Coepr8
10.00 0«198 Cvjo8 e,107 Q.109R 0e321
100,00 04,545 Cassds5 0,544 5e541 Can45
1000.,00 15498 1e4958 1.,40R 16497 lean?
D= 1000.0
0.0l C.639 Leg4de 2,55n 64943 19e5467
G.10 14878 leg94 2,876 7.934 196093
1.0 54200 54165 £,20R 7.908 194344
1000 144311 144209 14,205 14,321 21e747
100,00 3%9.358 394354 39,322 39,059 39¢383
1000.00 1084234 1084233 108,224 108,135 1072410
DT100000+0
0.01 494152 754552 184,803 501,518 137744619
©,10 135,691 [36.819 207,767 528,207 13794441
1,00 375¢b69 373,150 376,252 571,360 139745649
10.po 10334944 10334091 1024 141 1834,697 157102249
100,00 28434587 28434347 2841,000 282,944 2466407
1000.00 7819929 78194863 T819,204 7812,749 7760-345

Vs




DEMAMD FOLLOYS A MoRMAL nISTRIRUT N

SAVINGS oF ‘M,R,T) ovFR (an,R,TY

LEAD TIME 1S I oF & YE&R

STAMDARD pEY1aTION OF DEMAND PER YEARP-ne]0wD
HOLDIHG CpsT = 0.0}

RACKpRNER cpST PER SnyaRF TIME BACKARDERED. | ,np
RACKORDER CcOST PER YEAR - 1,0

BACKOPRPER CGST PER UNIYT RACKGRPERED 25410

SToC¥ e'IT ST INDPEPENDFNT oF "n1T nACKQRDERED =z

GRDER CgST RCzrary PCo0ay PCz] e
b= 10s0
0,01 0:.0;2 0s035 0.C99
0.10 0.013 Ce032 £,.207
1.00 £.027 2e235 6,Cn%
10.p0 0,072 Ce75 2,G07
100.00 0199 G,y 90 0,204
{o00,00 D546 Cesdsb 0,54R
D= 1000+0
0.01 0,841 24555 7,153
0.70 N.922 2312 7,006
1,00 1e964 24535 6,356
fp.00 54235 5¢402 6,97«
100,00 144349 14,396 14, 85F
1000.00 394448 394461 39 5.8
D=1000060° 0
0.01 £04747 IBiegRe 516,830
0,10 660627 1674054 507,610
].,00 tale9l9 183,223 459,400
10,00 398,213 390,277 503, 84
100,00 10364747 1040.,086 1073 ,243
t020.00 28504136 28514055 2860,237

79

19,710
1o,672
19,321
17,486
lo,17n

40 .Fs51

1424,025
1424 ,282
1395,929
1263 ,349
‘385,626

2951.473

544212
h4e202
544097
5£3+132
48egR6

524740

39164439
39164569
3908.525
38384304
34744211




OFITSD FolioWs & NpR™aL pISTRIAUT | oN

SAVIGGS OF (2,00 QVER (M.T)

LEAD TIME

15 ¢.1  of

A Yr AR

STANYARE pEVIaTION oF DEMAND PER YEAR-0.104D

HOLDING CosT - g,0]
BACKORDEP CcOST pPER $0UARF TIME RBAckgeDFRFD-],rq

RACKGRDEP COST

PER YFarp

= 1ol

BACKROER c@ST PER UNIT naCKERDEPED =010

STopCrouT

oRDER COST

D= loe0

to0,00
100,00

1000,00

D= 100Q 0

10,00
100,00

1000400

P=100600+0

0,01
0.10
}.,00
10,00
100,00

1000.00

RC=c,01

0,068
00139
0.353
0026
2,427

64334

4,880
10030
254539
664936

175¢369

4574635

352,573
724+681
Ig454¢173
48364}31
12670404

33064"45

F?C:O.I

00139

On]79

1,030
12,008
264473
674188
1756435

4574452

724,681
932,436
1912,.658
4854,315
126754164
33065.381

100

ST [NDEPENDENT oF LNIT naCkoRPERFD

chl.Q

26,473
34,041
69,63¢
176,002

457,823

1845 173
1912, 651
2459 467
5031'194
12722 624

32077,742

RC=10,2

0,926
N.930
(4964
1.23R
2,526

he360

66,935
67,lex
69,636
89,460
182,481

450,529

4836,:131
4854 315
5731 ,l94
6463 ,478
12184,229

23207,006

RC=1gpe0

24427
20428
24407
24526
3,241

be590

1764092
1820481
2344179

4764120

126704404
12675144
127224426
131R4.227
169194410

34399.701




NEMAMD Folovs a MoRMaAL NISTRIpUT 141

SAVINGS oF (M,T) OVER mO,R,T)
2 VT OVER 0G6,R

LEAD TInE

1S g.1

oF A YEAR

STAMNDARDE DEVIATIAN gF pEHAND PEP YEARzQW104D

HOLDING CasT - e, 91

BACKgRDER QST pEr

RACKORDER £OST PFR YFAR = 14

BACKHRDER oSt PER Iy RACKgRDERLD

ST'DCKOUT FDST

oRDER CeST PCzp,01
D= 100
0.01 Qa2
g.10 ~0eny3
1200 ~Ceia5
10.00 -Cel26
100.00 -0e346
1000.00 -De952
D= 10000
0,01 Oels2
.10 .Ce956
1.00 34235
10.00 74076
100.00 -25+00D8
1000,00 -684786
D=100000s0
0.0 {0e995
0.10 69064
1,00 ~2334750
10,00 -6554731
160,00 -18064839
1000 ,00 ~4969+793

INPEPENDFNT oF Un1T RACKGRPEREP

reC:’.Ool

Cep2l
Qeg06
~0e036
~0e¢123
~Ce24dE

-00952

1e500
Ceq1l8
~24429
-«84897
~244959

684772

109.034
304235
-189.926
-642,813
-18034261
-496846808

1ol

SOUARF TIpE BACKORDIRED 1,00

=nhe 1l

rCz1,¢

332,727
299,843
a3, las
-522,247
“1767,737

-4°58,547

zNe

RC=y10,0

De177

041758

[»)

o152
0944
~04275

~0,.931

12,767
12,638
11,413
3,165
~19,3890

~67,284

9224450
913.%75
824,540
228,656
-1434,311

~4B61 274

PC:!OO'U

Oey4nb
Oeanéb
Degnl
Cegqn4
De1290

-0'7'—)7

25839210
25364629
251Ns0c6
22674544

62Baac4d

-=394099,75




DEMAND FayLoWs 4 NoRtayg U]STQIRUTIoN

SAVINGS 0f €0,0) pvER (0G,R,T)
LESD TIME IS .1 of 5 YraP

STAMLAPL PEVIATICN oF DE'AND PER YEAR=Qe1Q&D
HOLDING CosT - p,0)

BRACKQRPER cOST PER SAUsRF TIME BacugrDERED.|,(q
BACKERDER cOST PER YEAR = 140

BACKQORPER COST PER UNIT RACKORDEPED .g,10

STPCroUT CoST INDEPENDENT oF GNIT RACKORDERFD =g

ORDER CpST RC=g.01 RCz04 pCzy,0
D= 100
0.01] Ge270 0e160 0,417
.10 Cel26 De184 0,424
1.00 0,309 Nezan 0,487
fo.00 0.801 0,807 0,864
100.00 2,051 24483 2,000
1000,00 5,382 5,382 5,387
D= 1000.0
.01 5.032 114539 30,134
0,10 9.074 13,327 30,622
1,00 22,303 23,844 35,192
10.00 57+8460 584291 62,407
100,00 1504361 1504476 151,625
1€60,00 AgBe849 388,880 389,187
D=100000*0
0,01 353568 §633,71°5 2177 200
0,10 6554617 9624871 2212 ,50}
[.00 1611422 17224732 2542 ,614
10,00 A{80.399 4211 ,502 4508.806
100,00 108434564 10871.903 10954 Rra9
1009,00 280944352 28096573 2nlls, 776

/0%

RC=10,0C

1,103

79,703
70,825
81,049
92,625
162,601

392.245

575p,541
5767 ,390
5855 ,763

6692 ,134
11747,911

¢«R339,730

pc:lr)O.C‘

24914
2a014
2eg i B
20940
34362

5¢r33

2104845
2130866
24205_\%2

4?21 445]

152054¢ 14
15211e702
15233582
154514793
175484214

30449825




DEMAMD FoLLOWS A NoRMap DISTRIRUT 14N

MODEL (0sR)

LEAD TIME 1S .1 @oF & YE4R
STANDARD DEVIATION QF pDEMAND PgR YFAR=0s104D
HOLDING CosT 21 @,1i0

BACKQRDER c9ST PER SQUARE TIME BACKORDFERED.|,00
BACKQRDER ¢0ST PER YEAR = ja0

BACKoRDER cpST PER yUNITY RACKQRDERED 20010

SToCKguT £oST [NDEPENDENT oF UNIT BACKGRDERED =0

ORDER CpST RCzp,01 RCz0, RC=1.0
Dz l1oe0
0,61 0,286 0e5809 1,505
0,10 0.589 Ce758 1,560
1,00 1e505 le560 2;010.
10,09 3:973 34988 4,135
160,00 10,525 10,5829 10,5469
10co,00 2748091 27,892 27,903
Dz 1C00+0
0,01 184777 38,634 98,748
o,l0 384634 49,758 102 38!
1,00 984748 102,38} 131,859
10,00 2604663 2614482 271,309
100,00 6904573 690,836 693 458
1000,00 18294948 18304,017 1830,714
D=100000¢0
0.01 12314933 25344794 6478,855
0,10 25344794 32644423 6717 ,204
1,00 64784855 67174204 R651,252
10,00 17104,046 171684066 17800 ,55!
loo,00 45308,470 453254723 45497 741
1000,00 1200424873 120067¢446 120113, 46

103

RC=10,0

3,973
3,988
4,135
5,326
10,958

28,009

260,693
26) ,682
271,309
349,426
718,969

1837,663

17164,026
17168,906
17800,591
22925 818
47171 ,567

120569,044

RC=lgnen

106525
104529
10e569
10e958
146113

294039

6904573
690,836
6930458
7180069

925.978

19054248 -

453084470
453254723
454974741
471714567

607534419

1250044452




DEMALD FOLLOWS A MoRMAL PISTRIAUT 1M

MODEL (M, T)

LEAD TIME 1S 0.1 OF A YCAPR

STAMNDARN DEVIATION gF pEYAMD PER YEAR=zQ010sD
HOLDING CpsT = p,tl0

BACKQRDER 0ST PER SAUARE YIME BACKQRDERED.{,00
BACKARDER cOST PFR YEAR : |a(

BACKORDER cOST PER UNIT RACKGRDERED -galo

SToCkonT ST yNDEPENDENT oF LT BACKGRPEREN -0

ORDER CoST RCzg,01 RCz0. rC=1,0
D= 16Q
0.01 Cvd99 DegoRr 2,487
6,10 04908 14272 2,544
1.00 2,457 2,544 3,244
10,00 6e244 be266 6,488
100,00 15:.916 15,021 15,079
1000,00 494583 40,585 40,509
D= 100090
0,01 32,734 65,461 lel,231
c,10 (54461 83,471 166,925
1.00 Jole231 1664925 212,860
10,00 4094647 4114140 425 ,65°
100,00 10444217 1044.599 1048 497
1000,00Q 26624656 26624753 2663,727
D=100000+0
0,01 2147649 4294,874 10578 ,390
0,10 4254,874 5476,504 10951 ,928
1,00 [0578,390 109514928 13965 ,0g4
10,00 268764916 260744595 27927 415
fog.00 685(1.077 6R5364135 6£8785,983
1000,00 1746964853 174703245 174767 143

JoH

aC=10,0

64244
6e?66
6,488
84277
le,544

46,747

400,647
411,145
425,658
542,767
1085,428

2673,43r

26776,°16
26974 ,R95
27927 ,415
35610,96°
71214,909

175404 ,2587

Rc:lco.f

15en16
156921
150079
lbes544
2le005

429186

10444217
104445909
1048e407
10854428
1384067

2767841

685114077
685364135
4R7854983
712144909

18159R«n1 9




DEMAND FQLLOYS & MgRMay NISTPIRUT N

MODEL (NosR,T)

LEAD TIME 1S o1 ogF A YFAR

STAMDARD DEVIaTION oF pEMAND PER YEAR=Cel0xD
HolDINR CpsT - 0,10

BACKQRDER €gST PER SayaRE TIME BACKRDERED.|,nrq
BACKQRDER cOST PER YFAR = |40

BACKORIMER €037 PER UNIT RACKQRDERED =010

SToCKoUT ST [ NDTPENRENT of UNIT RACKOPRDERED =ne

ORPER ST RCzreny RCzDey rCzy.0 RC=1040 RC=1pnyen
D= 100
0.01 Gs526 len63 2 644 64723 174140
0.10 60956 le290N 2,712 bel4l 17e¢144
1,00 2¢326 20438 3,297 heP15 174190
12,00 54901 50931 6,216 8,389 17¢634 .
100,00 15,040 15,747 15,123 1s AR50 214302 {?N
10006,09 384349 384351 33,371 38,543 404217 Z?
D=  100g+0 J
0,01 33+195 69,775 173,444 441,114 1124¢543 ﬁ
0,10 r2e716 Rdepdb 177,927 442,281 11244542 'y
1,00 1524589 1594926 215,848 453,713 1127518
10,00 3a7.158 389,102 497 811 550,412 1156e04h
100,00 9264756 9874253 902 211 1039,9217 14934550
1000,00 25164100 25164227 2517 496 253p,137 2651 s7RA
D=100000°0
0,01 2177.8096 4577 40946 11379 641 28941 ,516 7378142959
0.10 4114.794 5553,434 11673 ,7,43 29018 ,0Rs 73820 eR45
1,00 tooy1.371 10492,725 14181, 766 29768 ,095 73996316
16,00 254014447 255284997 26754 450 36112,504 759084641
100,00 64741.034 £4773469] 65098,941 68423,947 92076e8g4
1000,00 1650814307 165089443R 165172 0911 166002 ,300 17398234p15

105




DEMAND FOLLOYS A MoRMAL NISTRIAUT[gH
(Mrﬁ,1>

LEAD TIME

MODEL

1S 0.1 oF & viap

STAMNDARD PEVIATION oF pPEvAMNE PgR YEARZQe 194D
HOLDING CpsT - 0,10

BACKORPER cOST PER SaUARF TIME RackarDFRED.],00

BACKGPDEP ¢cOST PER YEAR = 140

RACKQRPER £pST PER UNIT gaCKQRDERED =g+ 10
SToCronT CoST [NPEPENNENT oF 4,uIT RACKAPDERFED =0
ORPER CgST RCz0401 RCzp. RC=1,0 RC=1n0,0 RC=1500
D= 10+0
0,01 Cedo? D4952 2.353 5.982 156248
6,10 Ce915 1191 2,427 6¢70) 150253
1.00 2,245 24334 3,077 6192 15373
16,00 5,702 5,726 5,962 7.744 154785 ’
100,00 14535 144r 4] 14 601 le, 178 19e746 {‘l‘iu,:,i
160,00 374064 374065 37,000 37,232 3Rs 705 *ﬁ
D= 10000 ¥¢
0.0} 30,641 624455 154,452 497,457 10004430 ﬂ
0,10 60,059 78,4134 159 247 393,725 16024755
1.090 1474323 153,150 199,241 406,131 10034999
10,00 3744140 3754473 390,532 508,065 10354434
100,00 9534643 954056 957,967 995,840 12955647
1000,00 24314742 24314842 2432,842 2442 ,815 25394442
D=100060°0
.01 2010.,338 4097, 846 10130, 316 2574Rr,234 6563041 R6
0.10 394044606 51264363 10449 ,508 25832,206 656594527
1,00 9645,852 {0048,189% 13072 225 26h446,244 658724379
19,00 24547290 246474923 25622, 581 33334,174 67947922
100,00 6254594860 6259544605 62852 ,204 6533g8,347 R5Q02 4145
1900.90 1595464576 1595534143 157518,792 14,0273,121 lopol2ergé

/o b




DEMAMD FNLILOWS A PoRMAL NISTRIRUT N

SAVINGS oF (M,R,T) ovEp (M, T)

LEAD TIME 1S 4,1 pF A YraR

STAMDARL DEVIATION gF NEHAND PCR yEARZ0e]04D
HOLDING CosT = 0,10

BACKORDER CcOST PEp squarf TIME BackgrDERED.|,00
BACKGRPER ST PER YEAR = 140

RACKQRDER ¢cOST PER UNIT RACKGRDERED =g.10

STeCrouT TpST INDEPENDFNT oF U'nIT 8aACKQFDERFD =n,

pROER CpST RCzr,01 RCz0, RC=1,c pC=1n,0 RC=1n0,7
D= 100
.01 6.032 0e04% 2,104 0,262 Ceg6?
0,10 D.082 CegB1 2,117 06265 Degald
1,00 0,212 Os.pf0 0,227 n,298 0s677
fo.80 0,541 Oe5d} 0,535 G.5209 0e759 _
100,00 1,389 le28 1,378 1.365 1e349 :fw
160,00 3,519 3,519 3,519 3,515 3eanl él?
Dz 100p-0 b
0,01 2,093 3.003 6,829 17,104 434787 ‘ih
C.,10 5¢402 56337 7,658 17,418 434844 “3;
1,00 134909 134774 13,609 19,527 444408
10,00 354507 35e467 35 125¢ 34,702 4947094
ip0,00 904554 906543 50,440 89,568 RBe490
1000,00 2304914 2304911 230,885 230,622 27224399

D=100000¢0

0.01 137.310 197.627 448 072 112g,%38]1 28724860
0,46 3544407 3504141 502,420 1142,%90 2876+ 408
1,00 912.538 9034739 o2 ,859 128,171 2913504

10.00 2329,620 23264972 2304 534 2276,791 32664987
100,00 59414216 59404530 5933.,779 587,563 56054517
1000,00 151500277 151504102 {148,351 {5131,137 149854235

J07




DEMAND FOLLOMS A MoRMaL pISTRIQUT4n

SAVIIGS OF (M, R,T)Y gVER (00, R, T)

LEAD TINE 1S o1 oF A Y¢aP

STANDARD NEYIarIpN gF nEMAMD PER yEARz)e1040
HOLDING CosT = ©g.10

NACKgRDER COST PFR 8NUARE TIME RacrorDERFD.1,20
BACKURDER ¢c0ST PER YEAP = 140

BACKQRDPER cdST PER UMIT BaCKQRDEFRED =zge10

SToCyguT CoST (MNDTPENNENT cF JMIT RACkoRDEREN =0

pRDER C@ST RCza,0 RC=04 PTz) .0 PC=y10,0 RCzlg0e?
D= 10+0
0.01 0.039 De112 0,290 0.742 1892
0.10 0<040 0+099 0,2a4 0.740 lenol
1,00 0.080 04103 0,252 0,725 lenr?
10,00 0,198 0,205 0,243 0.645 l1epa?®
100.00 0,504 Des06 6,522 b, 672 lenab :V%
1000,00 le2gr6 1e286 1,260 1.331 1e712 ikﬂ
b=  1000+0 “ﬁ
0.01 24554 76217 19,042 4R, h62 1244714 f*
0.10 24657 6e512 le,660 48,556 124e9R7 !
1,00 5,266 6.775 16,606 47,582 1234819
10,00 13¢019 136429 17,277 42,344 121334
109.00 33+¢02 33.197 34,244 44,057 107+9R3
1000.00 a4e358 B4.385 84 634 87,322 1126346
P=100000¢0
0.01 1674557 482,100 1249 325 3192,082 8143+112
.10 174,328 4274271 1224 ,255 3185,779 £141+4335
1,00 3454519 454,537 1039 541 3121,85! 81234737
10.00 8544151 881,073 133,569 2778,329 7960719
t oo, o0 21714174 2178.086 2246 ,937 ?2890,600 70840740
000,00 55344731 55360494 5554 ,120 5729,.180 7571 -031

108




DEFMAND FOLLOYS A NoR¥al nISTRIUT |yt

SAVirRS ofF (0,20 pvER (M, T)

LEAD TIME 1S 5,1 poF A YFAPR

STANDARD DEVIA{ION OF DEAND PER yEAR.pe 104D
HoLDING CpsT O.1p

AACKORNFR COST PER SQUARE TIME RAcyorDFRED:] .0
BACKaRDER CcOST PFR YFap £ 146G

BACK gRPDER cGST PLR UNIT paCKpRDERED -4410

STECKE!'T CpST JNDEPEMDEMT of MIT packpRDEREN zno

OROER CpST RCzpe01 RC. 0.y RT21.0 ©°Cz10.5 RCelygpe D
0= 19+0
0,014 6,213 CesC9 0,082 2,270 5e30C
0,10 Cod9 Qesl A O.Q“f 2,278 fen02
1,00 Ge952 Caglia 1,234 2,357 Sas10
10,090 2.270 2,278 2,353 2,947 5eaRr5
100,00 5,390 5.592 5,410 n,5an bogn2 t"l
1000.,00 12692 12,492 12,646 12,739 134147
D= 100p.0
0,0l 13,957 26,826 62 43 14p,954 3534444
0,10 264826 33,713 64,544 l4g,45n 3534763
1.00 62¢483 64,544 80,901 154,349 3544949
10,00 148.954 149458 154 3av 193,342 366¢459
100.00 353.:644 3534763 354,940 364,450 4584379
1000,00 832.708 R3247356 833,012 835,775 8420572
B2100000°0
0.0} 9154715 | 766080 4099 ,535 9772 ,869 232024405
0,10 17,0.080 22114880 4234 ,723 9805 ,729 232106412
1,00 40994535 42344923 5213,832 §0026,824 232884222
10.00 97724869 9805.9279 10126 ,824 12685,147 240434343
100,00 232624606 232104412 23288 ,222 2+043,343 30054542
1020, 060 544633+980 546354799 5t653.977 54825,191 56593367

/09




DCMATE FOLLOYS A MoRMaL n1STRIAUT N

sAVINGs o (M, 1) gver @0, (,T)

LEAD TIME

15 0.1 of

A YFAR

STANBARD DEVIATION oF DEMAND PER YEARz0+ 104D

HoLDING CosT = 0,10
BACKQORDER CoST PER SQUaRE TIME BAcKpPDERED.),00

RACKGRDER €¢OST PER YE&=

= 1«0

BACKORPER 05T PFR UNIT naCkoPNERED g0

SToCr guT CoST [NDEPENRENY oF UNIT RACKRDEREN =n

oRDER CpST

p= Jov0

0.0
0.10
l.00
10,00
100,00

1900.00

D=z 100D+ 0

0,01
0.10
$.00
10.00
100.00

1000, 00

L=100000°0

0,01
0.10
1.00
lo,00
100.00

10C0.00

RCz=0.01

037
~0¢042
Z0+132
04343
“heB76

:21234

O.461
226745
~B8eb642
-22¢488

-57'461

~1468556

304247
-180.079
=567+019

~l495.468

=3770.042

~96154547

PC:O. )

0epbb
0epl8
~04107
-04336
~0s674

«-22233

44314
1e176
64995
~22e038
~574345%

~146e527

2834073
774130
1594202
214454899
237624444

~96136407

TRY

RC:].O

0,186

0,168

0,046
-8,272

-0,857

~2,229

2,99#
-17,847
-56,196

~144,231

801,251
721,835
196,682
~1170,946
-3687,042

-9594 232

DC:IO,O

0480
0.475
0428
0,117
~4.694

'2:’84

31.46R
31,141
28,055
7,644
-45,511

-143,3C1

2064 ,600
2043,189
t840,679

501,538
-29h5.,963
-9401,957

RC:]\‘)()'O

10224

1e223

]oQQO
De207

~10749

52704222
52644771
52104733
4653e732
12784023

-7614+205




DEMAMD FoOLLOYS A NoR™AL n]STRIpUT [N

SAVINGS oF (0,R) pvER Qa,R,T)

LEAD TIME 1S .1 ©F A YpaR

STAHDARD anIATIoN OF DEMAND PER YEAR-=04104D
HOLDING CpsT - 0,10

BACKORDPER C0ST PER SNUARE TIME BACKGRDFRED.|.nAQ

BACKORPER cOST PER YFaAp . .0

HACKORDEP coST PER uMIT RACKQFDEPED zaele
STpCrOuT CpST [NDEPFHDENT gF 1,nIT aaCkaRDERFD =5
oRPER CoST RC=p,01 RCz04 rCz1,0 RCz10,0 PCz10040
D= 1o+ 0
0.0! Q.220 D¢475 1,138 2.75°% bepld
0.10 0:357 0e532 1,181 2.753 foplh
1.00 0.821 Je877 1,280 2.780 bep?0
te,00 1.928 14042 2,082 3,063 bep76
100,00 44514 4,518 4 557 4,892 7,279
{too,0D {0,458 10,459 1C 4¢8 1n,584 114378
D= jo000.0
0.01 144418 314141} 74,606 8,422 433e071
0,1p 24.0R2 34,888 75,544 189,599 4244006
1,00 534841 574545 83,989 182,404 4344360
10,00 1260465 1274427 136,521 206,986 4374908
100,00 206,183 296¢41 R 298,753 325,94m 4774571
1900.00 babels2 686,209 6R6,782 692,474 7464520
P=1o0000-0
0.01 945.962 20434152 4900,786 11837,469 28472828
0.10 1550.000 228%.010 4956 ,558 11849 ,118 284754142
1,00 3632.5164 3775.,521 5510 ,514 i1967,503 284984355
10,00 8297 401 §360,030 955,858 13186,685 287374075
100,00 194324564 194474968 19601,180 21057,380 313334445
1000.,00 45018434 450224191 45059 ,745 “5433,234 45979-162

IH




LEMA"D FOLLOYS 4 MNpRUAL DISTRIgUT on

A Y AR

STaMnaRe NEYIATION o0F DEMAND PER YEAR-zCe104D

HolD1Itie CosT -

1.80

BACKoRNPER 0ST PER SaUaRf TIME BACKkQRDERED.|,00

BACKoRBER c0ST PER YFan

= 1-0

BACKORRER £0OST PER unIT BACKQRDERED =p.ic

SToCKpuT CuST [NDEPENPENT oF NIT paCkoRDERTH

pRDER ST RC=p,01
b= fov0
0,01 1,420
0.10 2,673
1,00 62086
10,00 14,255
100,00 33,488
1000, 00 78,665
D= 10000
0.&1 r2,023
0,10 154,405
1.00 3514538
1o, 00 823374
loo.0o lnq4.284
1000,00 45454416
P=100000+0
0.0l 4737 4645
0,10 89184407
t.oo 203044822
16,00 47558,110
100,00 tlt7244262
{000,006  262543.,249

RC:O-I

2:673
3337
o282
14,3063
33,499

784608

154,405
162,754
362,851
B26be) 14
1934493C

4545,56%

go184407
11133465
209584257
477164331
111761560

2625524016

N

~
%

RC:l.O

351,53A
362,851
452 972
852,690
1941 ,347

4547.CR6

20304 ,822
20958 ,257
26153 ,643
49251 903
112133,378

265639 665

14,255
14,303
14,743
la,129
35,693

78,986

323,374
226,114
52,690
1564,483
2003,843

4562,213

47552, 10
4771 .32
4%251,903
61484 ,5¢1
115741 ,972

2635i13,43°¢

193442
193409
194143
200348
25015

4709.0°

1117242,
11176145,
1121333
Y1741l eg
14448807

2719934




DEANN Foi LOWS & MoRITAL ppSTPIpUT N

MODEL (M, T)

LEAD TIMZ 1S o] oF A

YEAR

STANNAPD NEVIALION of DEMAND PER yEARzGe1040

HolLDI1NG COST - 100

BACKARDPER cOST PER SQUARF TIME BACK@RDFRED.],.0n

BACK 0RDER 0ST PER YEap

BACKORIER cCST PERP UMIT RACKORDEPEDN

ST ok oUT CoST MNDEPELSE

oRDER CoST RCzp401
D= 10+0
0.0l 2453
0,10 4,543
1,00 94942
10,00 224345
100,00 50,240
1000,00 113.0r1
b= 10000
0,01 144504
0,10 2634550
{,00 575,425
10,00 120C,432
100,00 2903+003
1000,00 531,549
B=10000p+0
0.01 8351 ,159
b.10 152224624
1,00 3323645486
10.00 745464912
160,00 167677425
1020.00 3772424248

= |0

NT of INIT nackgPDEREN e

p»C:OQl

44563
5,632
12,266
22,4415
5Ce276

113.¢84

263,550
325,313
592.987
1294,707
29034922

6531 ,756

15222 ,524
187%0.107
34250,905
747824279
167730.552

377274206

13

:0-10

rCz1.0

2.962
10,266
12,672
23 J609

50,434

113,12¢C

575,425
592,987
731,955

1334 23¢C

2913,091

6533,825

33236 ,568
34250,905
42277 ,7490
77064 535
168260 127

377393 741

1290,632
1294,707
1334 ,220

Ird4p,900

7454¢,912
7A782,479
77064 ,535
95124 ,914
175395,204

3/8565.,287

5leg74
t4epnd

}16e541

26034003
29034922
2913,091
3001 e995
37054524

67544488

16767742425
177304552
148260.127
1733954204
214031060

7901394209




LEMAND FOLLOYS A MeRrap pISTRIRNT 41

MODEL [pnsR, T)

LESD TIME 1S 5,1 oF A YEAR

STANDARD neVIATION oF BEMAND PER YEARzOe 10D
HOLDING CosT - 1.0D

BACKORNPER CcOST PER SNUARE TIHE RAckgrRDFRED.|, Q0
BACKORDER Cc0OST PER YEAR =z 140

PACKORDER £oST PER UNIT RACKORDEREN -5,.10

SToCkoul CpST [NDEPEMDENT oF [ MIT aACKk gRPERED =0

oRDER ST RCz0,01 FC=0, C=1,0 ©C=10,C RCz1pGe©
D= 1o «O
0.01 2,534 4,822 10,613 22,824 €34502
0,10 44397 54701 10,858 23,R79 536405
1,00 9,498 9.892 12,827- 24,413 £3.727
10,00 21,278 214371 22 258 2a,860 544928
100,00 47,855 47,876 4p 0g4 50,080 hd 4036
1000,00 10746469 1074473 107,722 108,189 1126481
D= 1000e0
©,0] 146¢346 2784533 612,907 13576,000C 30954400
o to 253,949 329,279 626 699 1370 ,247 30664201
+,00 5484608 571 4386 740 R77 1410,072 31034296
10,00 1229,023 12344368 1285 619 1664,974 71726662
igo,po 27464095 2765,303 2777,328 2892 642 77506492
{000 ,07 62184942 6219,214 6221 931 624R,987 65°Be448
Dz100000°0
0,0l 8452,953 16088,050 35406 ,697 73482 ,533 1787954523
0.10 1464684123 190194145 3619g8,111 79668 ,Cq7 1788364599
i,00 316¢7¢593 33003,276 42703 075 wldds 75 l760246e40!
10,00 709884393 71297,085 74257 372 96284,419 183252.937
100,00 1596544121 159723.8683 160418 441 167979 ,087 214639943
000,00 73592064070 3592214773 357378,738 300941,491 275927.945

[I4-



DEHAND FoLLOWS A igRtar nISTRIQUT N

MODEL (MrR, ™)

LEaD TIMZ

1S 0.1

oF A YrAR

STAUDARD NRVIat1ON of DEMAND PER yFaR=0e]CuD

HOLDING CosT = 1,00
BACKoRDER CoST PER SQUARE TIME BACvorDFRFD.1,00

RACKGRDER QST

PER YEAR

= |eC

BACKORMER CcOST PER UNIT RACKORDERED zg.1p

SToCKouT CoST

ORDEQ Cho

D= 1Ge0

0,01
o.10
1,00
10,00
100,00

1000, DO

D= 100D 0O

0,01

19,00
100,00

1000, 60

DT100000°0

10,00
100,00

1000.00

RC=gp,01

9,213
2C,657
46,461

104.534

136,541
2444602
532,147
193,140
26834609

6037.906

78864591
14128.231
30737.98!1

689l50792

155005.281

3487494447

RCZO:]

4438]
54319
9e528
20,73¢C
46,2478

104,538

253,043

3074217

11974376
2684 ,.566

66384121

14615,771
177444829
317884520
69160,458
156060,529
348761,882

HE

INDEPENDENT oF LuIT AaCkoRDPERED =0

RT=1,0

554.2§8
569,347
691,217
1238 ,2¢5¢
2694 097

6040,273

32013 ,476
32885 484

39925,866

71524 170

Iss6tl 03l

34°886,191

21,530
21,590
22,170
244927
49.237

104,947

1743,571
1247 ,042
1281,031
1555,284
2784 4,174

6061,71~"

7102R ,b4R
72039 ,721
73992,3490

89833,199

160929 ,383

35012,4,819

PC=)GOlh

1R 4429
484442
48 e57R
404902
60585

10845233

2777246
279Be034
28054800
28824319
349942389

6268:890

115684952
leleldaeasn
16206Re223
t66482 4744
202124e497

362091:112




DEMAMD FoL1O¥s A bRty

n1STRI

B[‘T!D>.

SAVINGS OF a4, {7y ovee

(pa 1)

LEAD TINE 1S g.1 F &

YEAR

STaMParn LEYIATION §F DEMAND PPR YFEAR-Ce10.0

HOLDING CosT . 1,00

RACKQRDER cOST PER SnUaRE TIME RAckeRDERED.|.0Q0

BACKGRDPFR oSy PER YEaR

BACKpRDER CG3T PER UMIT RACKORNERED

SToCvUT (ST yNDEPENDPENT oF UnIT R4CKEPPERED -0

ORDER CpST RCzgep]
D= toe0
6,01 0¢139
G, 10 0.328
1,00 De749
10.00 le6sa
teq oA 7 7.0
1000,00 Be546
D= 100ps0
C.01 B4(:43
0,10 18947
{.00 434258
10,00 974492
100,00 219393
1000,00 4934643
L=100000+0
0,0} 444,568
0.1¢9 10944393
1,00 24984587
16,00 5631121
100,00 126724144
1000,00 286124802

= 10

RC.g

Ozlﬂ?_
Ueal3

l e85

? -0

Be546

104506
1Re(97
42,443
974331
219.356

493|634

606,853
1045,4,277
2462 ,384
5621 4821

12670-323
285124324

16

*1

:o.;o

RC=z1.0

21,175
23,64C
40,718
95,92¢
218,994

493,552

1223 092

1365 420

RC=1040

0,815
1,825
a.921

1,586

8,531

47,061
47,645
53,189
91,616
215,821

492,737

271Rr 244
275) ,958R
3972,195
5291 ,717
12465,821

2BAG A7

QC:]OQQC

lof‘:"jl

1 eg13

legnb

fedn7

1054756
105%epRA
107+291
1194475
2064135

4R5 4597

610Bea72
611he09d
61912905
6912¢442
119064363

2801‘4%.097




DEMALD FoLLOYS A MgRttap hISTpanTIOM

saVirGcs oF (MR, Ty oveEr (n,R.T)

LEAD TIME [S g.1 oF & yga®

STANCARE DEVIAYION OF DEMAND PER VEAP=ge104D
HOLDING CosT = 1,00

BACKORDER COST PFRR SNUARF TIME RAckorDERED.], 00
BACK RDER c0ST PER YEAR =z 40

BACKORDER COST PER UMIT RACKORDERED zps10

STOCK(}”T COST ]NDEF‘EHDENT 0[: l’”IT RACKORDER[D =0

pRDER CpST RCzp,01 RCz0. pC=1,0
D= 100
©.01 0e170 De441 1,017
0,10 Celp2 De382 0,993
1.00 0.285 04364 L)
10,00 Deb2l 04649 0,010
100,00 1,303 14298 1,441
1000,00 34134 3.135 3,145
b= 10000
0,01 94855 254499 58,747
0,10 9e347 22.4c62 57,352
1,00 164441 214n31 49,640
16,00 354883 364991 47 ,.32¢
100,00 a0edp5 80¢737 B3,231
1000,00 1a14036 1814092 181,658
D=16000Qs 0
0.01 5464342 1472,279 3393,220
0.10 559892 1274.315 3312,627
.00 949612 1214,756 2867,229
10,00 2072.60¢ 21364627 2733 ,2¢02
100.00 46484641 46634354 4807,410
1000,00 104564623 104594891 10492 547

11

2.294
2,288
2,234
14934
1.847

34242

132,519
132,181
120,041
111,690
106,470

187,269

7054 ,285
7634,7464
7453 ,411
6451 ,229
6149,704

10814,672

DC:),Do.

561064
54162
Se149
5e¢327
44351

40147

2984244
2G8e1 47
2970406
2904342
251e303

239.557

172764571
172220141
17178179
167704175
145156246

13836334




DEMAMD FOLLOWS A MgRMay

SAVINGS OF (0,p) gvER (,T1)

LEAD TIME S 40

oF 4 YrAR

DISTRIBUT]oN

STANDARD DEVIALION oF pEMAND PR YEARzQe] 04D

HOLDING CosT - 1,00

BACKORDER €OST PER SQUARF TIME BACKQRDERED
BACKORDER c0ST PER YraRg

BACKORDER €cOST PER UNIT npCKORNERED

= 1e0

:0.10

STQCKOUT COST ]NDEPENDENT oF unIT RACKGQRDERED

ORDER CgST RC=g,01
D= 100
0.0! 14083
g.lo 1+890
1,00 3,876
10,00 84Co0
loo,00 16,771
1000,00 34.386
D= 100090
0,01 624561
e,!10 1094145
1.00 2234888
10,00 4674258
100,00 084718
1000,00 lopbel32
D21000000
0,0! 36134514
0,10 6304.217
1,60 12931,747
10,00 269p8,801
100,00 550534162
1000,00 1147194000

RC:O.[

14899
26295
34084
84113
16,776

34,387

1094145
132,569
230,136
468,593
90684992

19864187

304,217
76564642
13292,648
270654048
559684002

1147224189

1%

rC=1,0

3,876
3,964
4,830
8,337

16,823

34,396

223,888
230,136
278,984
481,521
971,724

1986,740

12931 ,747
13292 648
t6lld4 097
27812 672
56126,759

114754 ,076

:1.00

RC=10,0

407,258
468,593
481,521
582,416
998,152

1992,241

26965 ,8C1
27065,943
272312 ,63?
33649 ,355
57653,232

11507y ,849

RCz]qoen

166771
l6e776
l16eg23
17.281
20eg45

356413

96Be718
9654962
971724
998152
12034988

20450457

559534162
5596Be992
561264750
576536232
695426342

118145e576




DEMAND FOLLOWS A MpRMAI nISTRIRUT o

savinGs ofF (M1} ovez (a,e,

LEAD TIME

1S g.i

oF A YFAR

STANDARD DFEVIATION OF DEMAMD PER yEARZQs104D

HOLDING Cp

BACKORDER CcOST PER SAUARE TIME BACkQrRDERED.|,0p

BACKgRDER

sT =

c0Sy PER

1,00

YEAR

= J]¢0

BACKQRDER ST PER UNIT pacKgRnERED =g 10

STopCxguT CgST [NDEPENDENT oF UMIT RACKORDERCD =ne

ORDEW COST

10,00
foo.00

{000,00

D= 100gp+0

1.00
f0.00
100,00

1000,090

B=1000Cp 0

lIo.o0
100,09

100,00

RC:D.O]

0,031
~0166
04454
14067
24405

Z5e4}2

1.762
294600
~264817
610609
-138+208

3124607

fole795
-554450!
~15484975
«3668.519
~-80234303

-lros6.178

PC:Q']

04259
Qenb®
~Je374
10045
~24400

«5e41l

14,983
3:09065
~-214400C
~684339
~1384620

_3120542

8654425
2294038
12474529
.34854194
28006668

~18052¢432

119

rRCz1,0

0,584
0,l54
~-0,84]
-2,350

-5,400

37 571
33,712
8,922
~48,60C
-135,743

-311,804

2170,128
1947 207
515,335
.2807,163
L7841 687

-18015_0p4

RC=10,0

1448)
1e464
1,313
0,348
-1,893

~5,289

85,457
84,534
75,852
20,075
~-109,351

305,447

493¢.v21
4882 ,788
4381 ,216
1159,50%
~L316,117

~i17643,795

RC= IQOOO

3.333
34329
34203
26055
De782

_4.?{,0

1924486
1924279
190206
1704647

454140

246040

11118098
11106047
10986e274
9857735
260R 583

-14211e264




DEMAND FOLLOYWS A NpRMAL n1STPIgUTon

SAVINGS oOF (0, OVER (0,8, T)

LEAD TIME 1S5 g,1 oF & YEaR

STANDARD PEVIayION OF DEMAND PER YEARzNW10&D
HOLDING CpsT = 1,00

BACKoRPER caST PER SAUARE TIME BACKQRDERED.1,00
BACKARDER cOST PER VE&MR =z (a0

BACKoRDPFER 03T PER UMIT naCKGRDERED 24,10

SToCkouT CoST (NPEPENRENT oF UNIT nACkoRDERED =ne

oRCER CpST RCzp,01 RC=0, phaq, 0

D= lpeo
0.9 1el114 2,149 4,527
6.10 1+723 24364 4,560
1,00 3,412 2,610 4,985
10,00 7.023 74058 7,495
100,00 144367 144376 14,473
1000 ,00 28,974 284976 28,907

D=  taoo-0
¢.01 pd.323 1244128 261,459
0,10 994545 1364525 263,848
1,00 1974073 2084636 287,906
10,00 40546459 4084254 432,920
100,00 82%.811 8304373 835,96%
1200,00 15734525 16736445 1674 ,845

b=2100000+0
0.91 3715.308 71694643 15101875
a,10 57494716 78854479 15239 AsS
1.00 {1382.772 12045,020 14029 432
10,00 23430,282 23580,754 25005 440
100.00 47929,359 479624324 48285 043
10:0,00 966452821 06669757 0r739.773

|20

RC=12,0

553,120
557,373
602,491
388,807

168BK,774

31924 ,K22
31948,7364
32193,R4n
34790 ,858
51337,115

97428 ,954

RC=lpge”

20e104
20105
204137
2042236
21e¢4,27

310!‘;3

1161e226
116le27l
11610029
1168en19
1249156

1779417

570714261
670754037
67113en24
675104667
72151225




CHAPTER 4

CONSTANT LEAD TIMNDS AND QUADRATTIC BACKORDER COSTS




HODEL (NOR)

1S o, of & yrawR
sTal'naFe nEYTar TON OF DEMAND PER YEAR-0»10.D
ROLDING rosT 6.0}

P-ACFO'QF)FQF{T) CO“}TS = D.‘«EXP( Z't;«» TIME EAC}’OQHFQFD)

STOCK pUT CoST 14 EnfNDONT oF YnlY BACKOODELED =0-

o’iDE.’? fnsT RC:OaOI

PCoCay FCz1.0 PC=]T,0

D= 100
0.0] Os114 Ce237 c,613 1,661
0.10 0.237 Naan7 o hal 1.667
1+00 0618 Depdl 0,879 1,720
fo,00 Lebpl 1esb?7 1,720 2.229
100.00 4,4n3 44484 4,502 4,671
1000,00 ' 12,103 124103 12,10% 12,158

D= 10000
0.01 9,213 194221 5G,0z2 134,537
0,10 190221 24,275 51,806 135,257
1,00 c0.,020 516696 67,163 vac,ln
{o,00 1744532 1354263 140,118 18),34°C
100,00 3,3.096 363,237 364,642 370,310
1000,00 950,322 9854260 980, 74C 984,534

D=1poo0Bb0
0,01 746,253 1556,869 4051 ,584 10897.112
0,10 1556,869 2014,.884 4203 545 10939 ,2¢8
1,60 4051,5a! 42034545 5440, 187 11349 ,-72
10,00 10807,112 {0939.268 11349 572 14688 ,505
160,00 29410,788 26422,202 29536,023 30643,844
1000, 00 79406.,046 79409129 79439, 946 79747 .262

) 2~/

Pr=lsge

3Aen90
343237
364ega?
37Ren19
489617

1021 e 46!

204104788
294224202
29535.023
20643844
39658+964

82738370




webeL (M, T)

LEAD TIME

15 5.1 ©OF A YFAR

sTaRnarn cEVIacTON oF DEMAND PER yFAR:=0a]1040

HOLDING Z3sT . 0.01

BACKORDEY S0 CosTS = o, y*eXP( 2,5% Trur BACK GRDERED)

§ToC¥oVUT CgST
ORDER COST

b= IpeC

‘\IOD
10,00
100,00

1000.00

D= 400040

0.01
0.10
1.00
10,00
100,00

1660.00

D100000+0

6,01
0.30
I.oo

10,00

100,00

1000, 00

RCz0s01

.
~Ny
w

18,008
36,656
nl.9a8
238,282
6194303

16100127

1463.512
2969.114
7451.036
l9300,87!
5016£3.536

§304p0,320

RC=04,

Ceab3
Ceg8D
16177
24953
7e649

10,879

36,654
464077
94305
239,160
~16,534

1510,188

2969114
3805, 130
7719.698
19372.694
501824264

130425,194

)L e

NDERENDENT oF UnIT nackoRneren

F.‘C:l-U

91,9acl
95,305
122 142
247 793
621 840

1610,789

7451,036
7719 ,.69%
9893,338
20071,2)4
50369,006

130473,887

QC:I0.0

?23r,282
230,140
nd7 797
Al7 564
644,251

1616.783

19300 ,871
19372.694
20C71,214
25722 479
c2l8s5,154

130959 415

RC=1p0«0

7es46
7ep49
Ten77
7Tansd
10.103

ZO-(s,F‘Cf

b?lnﬂd?‘
bb4e26!
825666

1675079

§0163-536
501%%26%
5036924006
521854156

L6878B.966

i35681..405




nenEL

(n1R

' T

LEAD TIHE

1S 0.1 of

AYE AR

sTatpaRp DEVIATION OF DFMAND PpR YE AP =5, nyD

HOLDING Co

«T . 0,01

RACKORDERFD FprTS =

STOCKAUT CoST yNRIPEYNENT oF UNIT RackpPPIRER =2

OP:DEP COST
oF 1640
0.01
0.10
1,00
10,00

100,00
1000,00
D= 100p.0

O:O‘

10,00
100,00
1000,00
Pz100000+0
0,01
0.10
1,00
10.00
100,00

1000 ,00

RCz e 01

0.218
0,422
1.047
2,710
7.041

18.307

17.688
34,158
84827
219.474
540,353

14g2,845

1432,689
2746,6836
6870947
17957.432
46198.609

120110,477

Os L #F Y0l

IJC:O'1

PDed63
Qer6n
14096
2,723
7.045

18,208

374499
45,088
88.n12
220,549
570,534

1482,918

30374448
37244992
7193,773
17a04,463
46221.32?

120116,3%4

;235

(\C:lug

94 . 179
97'4on
119 563
23C 91!
573,427

1483;647

7685 ,225
7897 ,365
9684 ,980
18703 ,809

46447 ,603

120175, 441

2,5% TIME BACkpePFFRFD)

lg, 404

245,991
244,685
253,494
?lo.R7A
~00,349

1490,911

19925,233
19981 ,5a4
20%33,150
25180 ,249
4”629 902

12076323 ,769

W?:loo.(

7.4
7en0b
Tenl R
Fe137
Den79

19.271

£39 594
4394376
641 a4
659029
80P 277

15404940

£1790.938
518054420
519574119
53386190
654704467

1264374745




weDFL (MR,

T)

LEAD TIME

1S

0. 0OF A YraR

STANDARD DEVIavION or preadl PER yraR.c,|a,n

HOLDING CosT =

BACKORDPERED CpcTS =

STHCYQUT CoST [(NPERENDENT oF VUNIT BACKGRDPERED =1

oRDER CpST

N= 10e0

1.00
10,00
100, 60
1000,00
D= 10GDD-O
0,0!
6.10
1,00
10,00
[0p,00
1000,00
D=01p0000+0
0.01
0.10

RC=q40|

164890
33.571
33.896
217220
5644534

1447 4727

1368,066
2719.,245
6795.549

17564 .800

45727+275

0.0}

RC:O'X

34¢940
434913
R7,284
216,129
5644771
14674789

2830,148
3556,970
7070,036
17668,426
457464480

118890.916

S

pC=1.0

1.087

1,122

.
1,410
2,807
7,902

18,125

88,017
90 ,R44d
114, 174
226,919
567,135

1468, ,40¢

7129026
7358 ,385
9248 123
18382 ,094
45937,908

118940 ,849

De1%FXP( 2,5« TIngE RACkQRPERPED)

225,078
228,833
236,195
296,853
590,043

1474 ,550

18474,333
i8535 444
19131,500
24045,119
47793 .444

119438 ,560

7.5ﬂ2
9529

184940

5924507
503¢003
594.966
6144107
771819

45017329
46033.265
48192.213
49742680
62517+310

124262954




nEMAND FOLIOWS & Ngkt'si B1§TRIqUT [N

SAVINGS OF (M,R,T) oVEo (M, 1)

LEAD TIME 1S 5

of A YFAPR

STrteARD DEVIATION OF BEMAND PER YEAR:z04 104D

HOLDING CpsT - 0.0

BACKORDERED CosTS = 04 f«£xP( 2,5+ TIME BaccoRDERED)

§TpCK VT CoST (NDEPENDENT oF MHIT paCK RDERED z0.

ORBER CoS5T RC=0001
D= 100
0. 01 6:015
0.10 2e038
1.00 0400
10,00 041260
100,00 Dyb676
1900.,00 1e768
0= 1000+0
0.01 1e178
0,10 34085
1.00 8.092
10,00 214063
100,00 5447069
1000,00 1424400
b=1ooo0e. 0
o.0! 95,446
0.10 2494870
1,00 655,488
10.00 1706071
100,00 44364261
1000, 00 11534,403

RC:091

G.ip21
O.03r
0.099
De260
JebTA

1e758

le715
Jenb4
Ben2l
214040
54,763

l420393

1384967
248,160
h40 ¢ p62
17C4,268
4435,784

]]53"-27R

QC:]

3,975
4,451
7,966
2C,853
54,705

142 383

322,011
361,313
645,215

1689,120

4431 098

11533,039

Y]

RC=10.0

e

G.l28
n,la3a
Ce25h
0,660

1,75%6

1,204
1,334
11,5%0"
20,711
54,219
142,233
826,538
637'223
930,414
1677,540
4391 ,712

11529,854

nCzlppe

0e327
Ne328
Ne332
Ne372
Detrtc®

14740

260426
264531
269874
30154
534848

1400969

2146¢207
214Re999
217647063
24424476
4361 e 56

1141 Re45!




LEMAYD FOLILOYS A NgRita PISTRIBUT JoN

sAVINGS OF (M,Q,T) OveER ®9LB'T)

LEAD TINME

1S

0.t oF

A YFAP

STANCARD PEVIATION ©F 0CMAMD PER YFAR-94104D

HoLDING CpsT
RACKORDERED CpsTS = 0, 1#ExP( 2,55 TIME BAC,QPDERED)
STOKQUT £gST
prPDER CoST

D= loe0

.01
0.10
1.09
10.00
100.00

1000,00

b= 1000+ 0

0.01
0.10
100
16.00
100,00

100,00

D=10000p+ 0

0.0l
0.10
1.00
10,00
100,00

1000,00

= 0.01

RC=pe01

OIO]U

GeCnT

b4e624
474591
754399
1R2+632
471,334

1224.556

QC:O.]

Ce032

(&)

fy

0e0119
CeQ30
Be072

0,187

207,300
168,022
1234736
1964037
474,843

12254469

126

INDEPENDENT 6F UNIT RACKRDERED =0,

556,199
538,98!
436 As8
321,715
509,696

1234.392

17,912
17.852
174301
14,0213
10,327

164361

1450,906
1444, 117
1401 350
1135,%3%
934,459

1325 ,2¢Cn

dhe5nB
464572
160417
4degR2
366459

264049

37734608
37724355
375%.906
3643.510
29534157

2174¢792




EMAID FOLLOYS A MoRMAL nISTRIRNT gy

PRSI

GAVIrGSs OF (0, Q) OvER (M, T)

LEAD TIME 1S IR

OF A YFAR

STANMDARD DEVIATIGN OF REMAND PER YyEAR-Ge1CHD

polo1!e CosT = 0,01

BACKORDERPEN CogTS = Qe j#FXP( 2,5«

STOCKEUT CpST (NPEPENDENT oF UNIT RACKERDEPED =0

ORPER CpST FCzgs 01
D= 100
0.01 Coic9
0.10 Ga215
.00 0¢518
10,00 1,281
100,00 3el63
100,00 74775
D= 18000
0,01 8,855
0.10 17435
1,00 414969
10.00 1034750
100,00 2564207
1000.,00 629806
210000040
0,01 717.258
0.10 1412,246
1,00 3399.456
10.00 84034759
100.00 207524748
1000,00 S{o14.277

RC:O.1

1044116
25642°7

(\ZQ.RZB

141242454
17904246
3816,153
8433.427
207604062

510164066

127

RC:lnD

41,969
43,409
54,977
107,675
257,197

630,049

3399 456
a516,153
4453 151
a721'5A2
20872 ,983

51033 ,74!

T1ME BACYQoDERED)

103,759
104,114
InN7,675
136,224
265,942

632.240°

8403 ,759
84323 ,427
5721.,642
11034.174
21541 ,312

51212,153

RC=150e0

24163
Je]64
3e175
3¢283
40149
Rer, 69

2669207

~)
¢

2564297
2574197

2650942

(g

336e5409

663'618

20752¢748
207604062
208324983
215414312
27227%.002

529430027




DEMAYID FELLOYS A MoRMAL N{STRIRUT |4y

SAVINGS OF (M, 1) OvER (R, Q,T)

LEAD TIME

1S O'l

oF A YFAR

STANDARD DEVUarION oF DEMAND PER yEAR=Q.]0xD

HOLDING Cp
RACKQPDERE
sTor¥olT ¢
ORCER CHST
D= 100
0:01
0.10
1.00
10,00
100,00
1600.00
D= 10000
0.01
0.10
1.00
10.00
100400
1000.090
0=10000G*0
0.01
0,10
1,00
fo.00
100,00

1000,00

sT =
D COgTS z

oST

RC=pe01

~Ce005

~0+03)

200381
224497
~7elg2
-184808
-48¢950

-1274282

-30.822
-7p2e279
-5p50.089

~1/523.439
-39444927

.10309¢847

0.01

RC=0,1

Cei10
~3s012
~0e080
~0e230
~CepC4

-1e571

Ceadd
-0s989
~-b60493

-184620
~484901

12742609

684334
.804138
5254925
715080232
13960941

103084810

128

IMDEPENDENT OF UnitT NACKGRDEREN =G«

234,188
177,648
-208,358
~1367,405
.3921,402

-10298 446

Os 1#EYP( 2,58 TIME BACKOgPFRED)

5,095
3,093
0.070C
-n,083
-0,542
-14554
7.70n
7517
54703
~6,688
~43,8092

~125,872

624,367
6Ng AgD
461,936
~541,730C
-3%55,253

_10195,646

RCz=1lgyo0*0

Ne24af
De247
De241
0eyn3
~Ce215

~]eq0?

20en9l
2004l
192545
14828
17389

“114e119

16274401
162343585
15834113
1201.034
-1408e¢499

92430659



CEMATID FOLLOYS A lpRMAL nISTPIRLT [ou

chvirGs OF (0, ) ovEr (00,R,T)

LEAD TIME

STANDARD NEVIapION ¢F nEAND

HoLDING CosT =z 0,01

15 .1

RACKORBERED CpgTS =

STOCY 0T CoST INDEPFHNDENT cf
ORDER COST

h= 10«0

0.01

10,00
100,00

§000,C0

Dz 10ODDO

©.01
0,10
1.00
10,00
100,00

1000,00

D=100000+0

Dnoa

10,00
{00,000

1000, 00

RCzg+01

Uei105
Oevlnd
84390

1.349

8e475
14938
344307
gde942
2674257

502¢524

6rbs436
12694967
28194367
hpn04320
167870821

40704,431

Oe1¥0Xp

oF A& YpaR

RC=O.1

04226
De261
§e456
14056
2,560

64204

1Re279
21e112
36e9!6
854496
2074397

5024559

1480,580
1710,108
2990,227
69254195
16799121

407074256

129

PER yEAR-Qe10sD

UNIT BACKORDEREN =Ce

PC:1-0

44,842
45,6073
52 ,40F
90'793
208,785

5C2,9C7

3633, 644
3693,820
4244793
7354 ,237
16911 ,580

40735, 494

2,58 TIMC BACkORPFRYD)

RC=10.0C

111,457
111,634
113,377
120,536
222,050

504,377

9028,125%
042,316
$183,578
10492 ,444
17984 ,059

41014 ,507

Rc:loa'o

3e41!
eal?
3e417
34466
240234

heg6?d

276e29%
2762338
2766742
2804770
318046l

539-498

223R04149
22393417
224164006
227424346
z5811e503

436994368



CEMAID FOLLOWS A NpRMAL nISTRIpUT [N

MODEL (04 R)

LEAD TIME IS 4.1

oF A YFaR

STANDARD NEVIaTION oF DEMAND PR YEARzQe 104D

HOLDING CosT - 5,10

BACKORDERED CosTS = 0,14FxP( 2,54 TIME RACLQRNPERED)

gr0Fe CpSY RCz0401
D= 10O
0.01 Qo163
0,10 Co912
1,09 24,206
10.00 5.466
100,00 134735
1000,00 344335
b= 10000
0,014 344243
0.0 674522
1.00 1634167
10,00 4064468
106,00 10154807
1500,00 25390427
D=1060000+0
0.01 2574,094
6.10 49934932
1,00 120474866
10,00 300424305
100,00 75129.090

{000,00 1878154999

RC:O-)

04913
l1e15R
24282
54515
13,739

34,336

"674522
BS5465R
1684805
4074919
10164171

49934932
63354235
124844830
301694665
751554987

176224725

({3

rCzl

2,206
2,252
2,895
5,704
13,788

34,349

163,167
168,805
214,144
422,013
1019,797

2540 ,427

12067 ,866
12484 830
15838,086
31212 075
765424 142

1870889 ,548

INDEPENDENT oF UNIT nackoRPERED =0,

O

pC=10.0

404,468

407,919

535,360
1055,232

2549 ,492

30062 ,395
3ulb69,665
31212 ,0v%
39595,2i4
76030,188

186560 ,406

RC:IOO'O

134735
134739
134788
14¢255
1ReQob

35.6()2

1615807
10164171
1019+707
1055032
133Be400

2637581

75129090
751550987
754244162
780304188
98988+040

17507‘;1470



DEMAND FOLLOYS A NOQMAL h]STplpUTIOu

MEDEL (M, T)

LEAD TIME 15 g,1 oF

A YrAR

STANDARD DEVIeTION OF DEMAND PER yEAR=Ge]0aD

BACKORPEPED CogTS = Do} *EXp( 2,5% TIMF BACKk0oDFRED)

SToCKQUT ST [NPEPEMDENT oF UNIT RACKOPDERED =0+

S
QRPER CpST

RCzge01

D= 160

0.0} CG.b11

0,10 1,550

1,090 3,602

18.00 Beb16
fop.cd 20¢67¢C
1600,00 494607

Dz 10000

0,01 594971
0,10 1144666
1,00 2664410
10,00 6374212
100,00 15284785
1000,00 36680959
D=100000¢0
0.0t 44954441
0.10 84/0,687
1,00 19703,631
10 .00 471284175
100,00 1130464942
1000 00 271356,177

RC:0'1

les50
1eodb
3¢721
8ep45
20,678

49,600

114,666
143,030
2754198
639,384
15294308

3669,084

8480,487
10645.059
203534550
47288+835

1131074619

271365.462

PC:]QC

266,41C
275.198
345.432
660,475
1534 ,52)

3670,339

19703 68l
20353 650
25548,142
48848 740
113403203

271455'2a5

RCZ1D+2

637,212
630,384
660,475
82,037
1585,14]1

3682,851

47128,175
47288,835
48848 ,760
1315 ,541
117237,023

272383,68R

RC=1pqe”

2046470
202478
20e748
21le4n2
2hbeqi?

£1 4438

15284785

152'?-308

198944688

3804.338

1130680942
1131074419
11340934213
112237.223
14715742009

2313684856



DEMAND FGLLOWS A NayRMay DISTRIRUT 4N

MODEL (0asR, T)
LEAD TIME 1S 4,1 oF A YEAR

STANDARD DEVIaTION oF DEMAND PER YEAR=Ge]0wD
HoLDING CoST =2 gelo
BACKORDERED CoSTS = 0,1«EXP( 2,5« TIME BAC, ORPERED)
$TECKgUT CnST NDEPEMDENMY ofF UnIT BACKNRDERED =Ce

¢rDER CgST RCzge01

RC=04y pCal,0 RC=10,0 RCz15000

D= 1oeQ
06.G1 0795 le583 3,706 8,871 21,284
0,10 14453 teolB8 3,709 8,894 2142990
1,60 3,344 3,488 4,580 9,118 214345
10,00 74990 Bep26 8,371 10,993 21e8n4
100,900 19¢168 194177 19,263 20,091 264387
1000,00 464002 46,004 46,025 44,231 48¢218

D= 10GQe0
Q0,01 58,813 117,082 274 072 656,073 15744146
0,10 107 4487 141,150 280,996 657,773 15744575
1,00 2474343 257,970 338,760 674,389 1578454
10,00 500,972 593,622 619,127 13,025 161505135
100,00 14174695 1418,333 1424 694 1485,906 19514260
1000,00 34p2.314 34024467 3404 000 410,245 35664174

D=10C0C0e0
0,01 43494778 86594348 20270,357 4R523,150 1164254321
0,10 7049.768 10439,467 20782 ,435 4pb4p 857 1164554561
1,00 182034466 190790444 25054,722 49877 ,845 114757258
10,00 43708,306 43604,318 45790 645 ¢C131,333 1197064328
1oe,00 104852,701 1048994934 1053790,363 109897,596 1443154109
1080 ,00 251435,142 251646,483 251759 84l 252884,872 2637544232

132



EEMA”D FOLLOYS A NgRuay o]STRIgUT,mN

MODEL (MR, T)
LEAD TIME 1S po1  @F A YEaR
STANDARD DEVIayION OF DEMAND PER yFARzQe]0uD

HOLDING CpsT = 0,10

BACKGRDERED CQgTS =2 Q¢j*FXP( 2,5« YIME BACKORNERED)

STECKoUT CoST (NDEPENDENT GF UNIT maCKQRDERED =0c

QRDER COST RC:O'OI

RCz04) RCz140 RCZ]1040 RC=1p0e0

D= 100
0,01 Oe762 legB4 3,459 Ba277 194859
c,10 1.430 1eB29 3,56l 8,302 194865
1.60 3+311 34433 4,301 8,546 19e925
10,00 749215 Te946 8,239 10,538 20a51!
100,00 186989 180996 19,069 lo,774 254290
1000,00 454572 45,574 45,591 45,766 470457

D= 1000°0
0.01 564377 1094739 255,842 612,164 146B8¢747
¢,10 10650792 1356306 263,373 614,020 1469e194
1,60 2444855 2534901 324,733 632,096 14730448
10,00 5854407 5874651 609,363 779,360 1517029
100,00 14044437 14044977 1410,343 1462 ,472 18704463
1060,00 33704519 3370648 3371,945 3384,871 35094932

D=10000Ge0
0,01 41494665 gllbe282 18922 ,046 45275 ,659 10g62Re5K0
0,10 7824,392 10007,195 1947¢ 078 45412 ,911 108661 4580
1,00 181094453 18778.541 24017 268 46749 ,747 108990 49Rr7
10,00 432664716 434624687 45068,408 57641 ,443 1121990488
100,00 103g72,149 1039124119 104310448  108164,396 153339464

1000,00

2492p34562

2492934158

249389 ,C86

250345 076

259594,.55!



SAVINGS OF (1, R, T) ovEe (j4,T)

— e

LEAD TIME 1S 4.1 gF & YpaR

STANDARD DEVIATION OF DEMAND PER YEAR.04194D
HOLDING CosT = 0,10

BACKORDERED CgsTS = 0.1#EXP( 2,5« TIME BACKQRDERED)
STgCKaUT CoST [NDEPENDENT oF UNIT RACKQRDERED =4

=l

¢RDER CpST RC=ps01

RCz04) RCz1.0 RC=10,40 RC=1gQe0

D= 106
0,01 0e049 04067 0,143 0,339 Oegy2
0.10 Gel2¢C 0o117 0,160 0,343 Oery3
1.60 0e291 Ce288 0,280 0.384 Deg23
10,00 04700 04699 0,691 0,672 Deg2l
lso,.00 lebs! 11681 1,679 1,659 1eg?2
1060,00 4,035 44035 4,035 4,029 3e98l

Dz 10600
0.01 3¢594 49927 10,568 25,048 60en38
0,10 BeB74 Bep24d 11,825 25,364 60ey 14
1,00 21555 2)e297 20,699 28,380 60eg74
10,00 514804 514733 51,112 49,677 60ey12
100,00 1244348 1244331 124,158 1224669 119¢224
1000,00 2984440 2984436 298,394 297,980 2944407

021000000
0,01 2650777 364,405 781,635 152,516 444043092
c,l10 6564295 637864 874,572 1875,923 44464038
1,00 15944228 15754109 1530,874 2098,573 45024216
10,00 38314458 38264148 3780 ,26) 3674 ,C098 50374536
100,00 91064793 01954500 91R2 755 9972.,627 8817835
10¢0,00 220724615 22072.304 22069,i99 2203g,612 21774+30°

/34



DEMAND FOLLOWS A NoRMAL pISTRIpyT

SAVINGS OF (M, L, T) OvEr (vo,R,T)

LEAD TIME

STANDARD DEVIATION oF nEMAND PER YEARzg
HOLDING CosT
BACKORDERED CosTS = 0,1«ExP( 2,5« TIME BACK ORDERED)
STOCKEUT CqoST yNDEPENDENT oF UpIT RACKQRDERED =n,

oRDER CqST

D= 10e0

0.C1
0,10
1,60
10,00
100,00

1000,60

D= 1000e0Q

0.0}
0.10
1.00
10,00
100,00

1000,00

D=100000+0

0,0)

0,10

Oal oF A YEAR

= ODelo

RCz0o01

0+s033
0,023
04034
Ceu75
0,179

04430

24435
11695
2+488
5¢565
134258

310795

16Ce114
1254376
1544013
411,589
9a04552

23514580

RC:001

0,099
Ce079
Ce055
0e081
0e181

0.430

543,066
432,272
300,903
441,431
9874814

23534325

/35

¢ 10xD

Rc:lvo

0,246
0,238

0,190

0,132

18,235
17,622
14,027

9,764
14,331

32,055

1348311
1302 358
1037 ,454
722 187
1053 ,015

2370,755

RC=10.0

04594
0,592
0,572
N4.455
0,317

04465

43,909
43,753
©24294
33,665
23,434

34,394

3247 ,492
3235,946
328,058
2489 ,889
1733,200

2543 797

RC:]OO"\

1050419
105e381
105906
181505

&Ne797

560242

77960770
77934580
77666271
75074347
59757234

41594481



DEMAND FOI.LOWS A NoﬂHAL DXsTPIBUTloﬂ

sAVINGS OF €0,£) ovER (I, 1)

LEAD TIME 1S 4501 oF & YEaR

STANDARD DEVIATION oF DEMAND PER YEARz(Qa]QaD
HOLDING CposT = 0elo

BACKGRDERED CpsTS & 0, 1#EXP( 2,5+ TIME BACyoRDERED)
STECKEUT CpST {NDEPENDENT oF UNIT BACKOQRDERED =0.

RCz0e01

crPER CosT RCz04) RCz1,0 RC=10,0 RC=1n0e0
D= 100
0.,C} 0el48 0637 1,396 3,120 600306
J.i10 00637 0,788 1,439 3,130 beoal
1,00 1,306 14439 1.775 3,224 60960
10,00 34120 34130 3,224 3.971 7+168
100,00 64936 6e938 6,960 7,168 Repnnb
1620,00 156272 154273 15297 15,324 152776
D 1000+C
0,01 254708 47 41 44 103,242 230,743 612e0/8
¢.,10 47144 584272 106,393 231,465 513¢137
1.00 103242 10602393 131,2n8 238,462 5140725
10,00 2304743 2314465 238,442 293,677 53C 109
100,00 5124978 513¢]37 514,725 530,109 6519288
1060,00 11294532 11294566 1129,912 1133,360 1166+758
DE10C0O00N
0,01 lonl,348 34864755 7635,815 17C65,789 379394352
0,10 34864755 4309,.825 7865.820 17119,170 37951 ep3!
1,00 76354815 785684820 9710,056 17636.604 38049041
10,00 170450780 171194170 17636 ,684 21720,325 392064835
100,00 379394852 37951463 36060 ,041 392?04,835 4] K94258
1000, 00 835404177 a35424736 83568,217 §3823,282 86293386

/36



DEMANMD FOLLOYS 4 HOR”AE_DLETQIPUTION

SAVINGS OF (M, y) OVER 6o,e, 1)

LEAD TINE 1S o

oF A YERR

STaNDaPD DEVIALION oF DEMAND PgR YEAR=G 10,0

HOLDING CosT = 0,10

BACKORDERED Cge1S = 041*#EXp( 2,5% TIME BACKORNPERED)

STOCYQUT CoST (MNDEPEMDENT oF UNIT RACKGRDERFN -0

ORGER CqST RCzge 0]
D= 1ge0
0.01 CeC16
0.10 ~Carg?
1,00 Z0e258
i6.00 _De625
106.00 Zle502
1900,00 23,4675
D= [0OLOe0O
6.0t Zlels8
0.10 74178
V.00 ~194067
10,00 -464239
106,00 -1114090
1000,00 2660645
D210G00000
0.0\ -854663
0.10 -530.,919
1.00 ~14,04215
10.0C0 -34194869
Jo0.00 ~8216.241
1000,00 ~19721.034

RC:Oll

L33
~Ceg3e
~-0e233
~01g19
~les0D

~3.505

24416

~2 4780
~174228
450761
-1104075

2660617

1784661
2054592
12744206
233844517
282074685

_]97150979

1 37

RCz1.0

7,662
5,708
-6,671
-41,.348
~-109,827

“266,339

566,676
428,785
~493,42¢0
.3058,094
-Blz2 r40

-19698,445

13,861
18,389
13,914
~-l6,011
-99,235%

-263,585

1394,97¢
1360,0272
1029,0a5
~-1184,208
L7339,427

19494 ,815

454267
444133
3Re304
~38e428

_2’3“.]64

3356378
3347.942
32640055
24469804
~2842¢100

176140524



CEMAND FOLLOWS A NeRMA NISTRIAUT 14N

LEAD TIME 1S 4,1 oF A YEAR

STANDARD DEVIATION OF DEMAND PER YEARZg. oD
HOLDING CosT = 0,10

BACKORDERED CosTS = o, 1sFxP( 2,5« TImg BACKORPERED)

STOCKOUT Co3T INDEPENDENT oF UNIT paCKoRDERED =0

0rROER CEST RCz0¢01 RCz04} RC=1.0 RC=10,0
D= 10¢¢C
0.01 0,332 0ep70 1,500 3,375
C.10 Ce540 Pe7590 1,517 3,378
1,00 14138 1,206 1,685 3,412
10,00 24495 24511 2,665 3,754
160,00 54434 5¢438 5,475 5,826
1006, 00 114667 11e668 11,676 11,760
D= 10000
0.01 244559 49,559 110,904 249,605
0,10 394965 554493 112,190 249,854
1.00 844175 894165 124,616 252,377
10,00 1ed44504 1854704 197,115 277,665
100,00 401688 4024163 404,807 430,874
1000,00 B62e¢8R7 8624950 863,573 Bb9,774
Dz100000.0
06.01 18150684 26654416 8202,491 18460,755
0,10 2055,836 4104,233 8297,605 18479,193
1,00 62254600 6594,614 9216,636 16665,770
10,00 136454911 137344653 14578,590 20536, 117
100,00 29723,611 297434046 29945201 3in67,408
1000,00 638190143 $38234757 63869, 3572 64323,467

] 38

5586359
558e4n4
5584857
563e502

612eR60

92’30503

412964230
41299573
413334006
416760540
453274158

58678e761!



DEMAND FELI.OYS A HNaRMAL D]STPIRUTloM

MODEL (8r R)
LEAD TIME 1S5 g,1 oFf
STANDARD

HOLDIMNG CosT = 1.00

RACKORDERED CgsTS = o, #fxP{

§TpCKgllT CoST

¢rODER CoST rRCz0.01
D= 16«0
0.01 20329
6,10 44175
1,00 Bso21
10,060 194566
100.00 43.032
1000,00 944667
D= {0000
0.01 152,803
.10 2734937
1.00 55300
10,00 12834720
100.00 28234315
1000,00 6211el02
D=100000+0
0,01 100254437
0,10 17072,989
{,00 38401,565
10,00 84224,90!
loo,00 1852374719

1000,00 407510,424

DEViaTIoN oF DEHAND

INDERPEMDENT gF

A YFAR

RC:O-I

44175
Sel124
9.186
1944626
43,045

94,4672

2734937
336e168
50245861
12874661
28244185

p211e294

179724989
22055,962
39540,576
g4483,444
1852944783

4075224982

/139

"ER YEARzAe Q4D

UNIT BACKQRDERFD =2.

Qr::luo

585,390
602,661
739,569

1325,854

2832 ,854

6213,257

38401 545
39540 ,576
48523 ,117
§6989,266
185863,577

407648 523

2,54 TIME BAC,QRDERED)

RC=12,0

19,566
10,626
20,208
24,799
44,457

94,990

1283,720
1287,64!
1325,R54
1627 ,052
291,878

6232,280C

gd224,901
84483 ,444
86989 7206
106750 ,857
191376,386

408899 ,869

pC:lQOoO

43+932
4367545
43177
444458
54e557

97 epnQ7

28234315
2824v185
2832854
2916eg78
3579514

64170132

1852374719
185294.753
1858634577
1913764386
2348514886

421028048



GEMAND FOLLOYS A MyRMaL nISTRIpUT,

e

MODEL (M, T)

LEAD TIME

STANDARD DPEVIATION OF DEMAND PrR YEARzQ

HOLDING Cg

BACKORDERED CggT$S =

15 0.1

sT =

1.00

————

OF A YFaAR

o'

v+ 1040

SToCKQUT CuST [NDESFNDENT oF UnTT RACKcRDERED

aRDER CSTY

D= 100
0.01
0,10
1,00
10.00
100,00

1000,00

D= 10000

0,01
0.10
1,00
10,00
100,00

1000 ,00

D=1000C0«D

0.01
o,to
1,00
to.oo
100,00

1000.00

RC:O'OI

4,127
7147
144602
30,576
64l o2

134.709

270,743
4680939
958,064
20064120
42114621

88441169

177,3,432
307,7.,062
62857953
1314214539
276325,130

580245,947

Rczo.l

7.14%'

8sp6¢
15,000
3G.665
64,211

134,803

468,939
568,560
984,771
2011 .914
42124852

8844,426

207674062
37303,208
6461045830
132001.700
2764054231

500282 ,77%

/0

pr:]-ﬁ

14,602
15,009
18,108
31,520
64,306

134.ﬂ42

958,054
984,771
1193 976
2068,019
4225 ,020

RB46 990

62857 ,953
£4610,830
28336,736
135682 ,744
277203 571

550450, 986

Ov1EXPL 2,5« TIME BACKpRPFRED)

RC=10¢0

i D76

o>

2004 ,120
2011,914
206m,019
2507 ,340
4342 ,840

8872,542

131621,539
132001 ,700
135682 ,744
164507 ,14¢
284933,762

582127 499

RC=lpp*®0

646192
646211
644306
hbe]92
80e254

1394003

4211 ep31
42124852
4225e02%
4342484C
5265432

91194965

2763254130
2764054231
2772034571
2849330742
2454654007

5933/10 .900



DFHAMD FOLLOYS A MoRMAL nISTpr\UT[OH
- - AN A

MooEL Onrp, T)

LFAD TINE 1S 4.1

STaMnaRDp DEVIATION oF DEMAND Pgr YEAR. g

HolDING CopsT =

NACKoRDEREDR CosTS = DelufxP( 2 54

STpCKgUT COST IMDEPENDENT of UwmiT

prPER CopsST RCzgec1
0= 10e¢
0.0} 44059
0.10 o766
1,00 136712
10,00 2846485
100,00 50,216
16pD,00 1264449
Dz (600D
©,0f 2664,3p5
0.10 443,937
1,00 rgG.618
10,00 182,047
loo.oo 39504790
foon, 00 82964342
D=100000.0p
0.01 17442,257
0.10 291264737
1,00 59023,915
10,00 123441 ,087

100,00  2592,1,330

1000, 00 544323,004

1400

ofF A Ygar

RC:OQI

7e¢275
Be524
14,200
28,794
69,239

126,454

4774297
559,240
932,269
18R9,197
30524298

82964659

31315,488
366914739
6116h,148
123950,222
259310,282

544343,793

1%/

e 1040

RACKQRNEREN =q,

.Dr':loo

14 057
15,277
17.94C
29,839
60.453

126,552

1092 325
1174 404
1957 ,764
3967,314

8299 ,826

64386 6p4
6576z ,524
77052 652
128448,911
260295 ,467

544551 533

TIME BACLQRDERED,

oC=14,0

31,342
31,411
32,082
37,590
62,647

126'083

2954 ,331
2960,%45
214,882
2464 ,2409
411} ,305

8331 ,359

134915,884
135212,036
13R101,3G0
161810,569
269742 ,714

546620 ,4381

RCzlgpe

65803
65ep 18
6540962
670372
784938

131-592

43174345
431”4295
43274774
4420 ,252
§179¢122

;(633.740

283261 4p0b
2833234357
283945.277
2900124771
3398024104

S664594408



DEMA”D FOLLOYS A HOR‘MAL hISTRIF‘,UTloN

MODEL (MR, T)

LEAD TINE

15 0.1 oF

A YEaR

STANDARD DEVIayION oF pEMAND PER YFARZ0D« 1040

HOLDING CgsT =

1.00

BACKORDPERED CoqTS = Qel#FXp{ 2,5« 7TIME RaCKORNPERED)

oRDER C@ST

D= 1¢¢0

1 .OO
19,00
100,00

1000,00

D= 10C0«0

0.01
0,10
1.00
to.00
100,060

1000,00

£100000+0

0,01
0,10
1,00
10,0D
100,00

1000,00

RE€zpeq)

34216
Leb76
13¢5¢5
284456
59,739

1250447

2560930
437.997
8ole9a3
1867016
39194456

52304590

b6gs74156
28736,971
58520,347
1224944943
257155,523

5400084982

PC:C.I

6epB6
Ba224
14,0109
28,540
59,753

125,451

4514805
530,552
9194703
18734080
2920,734

p230,858

206424947
35400.027
603474439
1228924770
257239.381

540026,599

(42

QCZ]QO

14 110
14,441
17,270
29 440
59,052

125 492

925,747
948,791
1133.060
1931,546
3933,458

8233,542

60738 ,247
62250 189
74340 057
126730,042
258974 817

540202 700

RCZ19%40

20,555
20,631
30,368
36,266
61,824

125,900

1939,088
1944 ,06n
1992,44!
2370,424
405¢,288

826Q,282

127223,542
127550,318
13C725.397
156114,120
266133,088

541957, 114

RC=100°0

620049
626065
heep24
634773
764159

129831

4071035
40724084
4082¢543
4182169
49964704

8518s206

2671004412
2671694439
2578550649
27452234333
3278394651

558879'4Fé



DUHAMD FOILLOWS A MeRMay PISTRPIRUT o1

SAV[MGS OF

(M,p\lT>

LEAD TIME
STANDARD DEVIATION 0F DEMAND PER vepRsg

HOLDING CgsT =

1S g.1  oF

OvVEP

100

(M,

A YEaR

v+ 104D

BACKORRERED CosTS = poywfxP( 2,54 Timg BAC, sPDERED )

STDCKOUT COST 1NDFPEMDENT of Uwmlr PACKDRDERED =zn.

orDPER CoST

0.10
1.00
16.00
100,00

1000, 00

b= 10000

0.0!
0,10
1,00
10,00
loo.00

1000, 00

D=100000+0

0,01

\
0.10
1,00

16,00

100,00

1000,00

RC:0v01

G211

Ced72
te008
24120
40483

9¢352

134813
304942
660l 12
1394104
2924175

6134580

906,276
2030409}
4337 .586
9116.5?5

191694607

40256.965

PC-04)

04261
05442
0e990
2e1l6
44452

9e352

174133
294507
64,4073
1384834
2924118

6134568

11244115
1903,181
42634191
7108.930
[9165.350

143

QC loG

0,492
0,548
0.92°7
2,020

4,444

32,307
35,987
60,916

136,452

291,582

613,447

2119, 706
2360 ,642
3996 ,679
8952,702
19128, 754

40248 286

RC=10,0

67,032
67 B4A
T5,55R
127,922
286,552

612,260

4397,996
4451 ,382
4957 347
8393,027
15800,674

40170,383

RC:I{)C].h

24143
2e146
26172
20418

4:094

9']72

140+556
14Ce768
142477
156eg7]
2hB e, 38

601.759

92244519
92354793
9347902
104104429
176254356

39481e414



CEMAND FOLLOYS A tigiRra h’STPIBUTIo»’\'

gAvites oF (M, ReT) OvFer (a0, RyT)

LEAD TIME 1S .1 @F A& vyraR

sTaMnARD NEYIATION 0F DEMAND PER YEAR-Qe10#D
HoLDING CpsT = 1.Q0

PACKORDERED CpsTS = 0, 1#FXPL 2,5« TIME BACKQRDERED)

STOCK0UT COST INDEPFNNDENT oF Un1T RACKORDERED =0+

ORDER Cpo RCzo.01 °C:0, RC21,0 RC=10,0 Remlggen
b= 10«0
0.0l 0ei43 042389 0,848 1.787 34754
0.10 0e091 0.300 0,816 1782 3+753
1,00 0el17 0,390 2,630 1,713 34736
10.00 0229 0246 0.399 1,323 3.568
100,00 D.i78 B,481 0,516 d.830 24779
10098.00 1.002 14002 1,010 1.083 1e761
b= 10000
0.01 94375 254492 55,608 117,247 2464310
0.10 5¢941 194688 $3,534 116,777 2464211
1,00 74675 124475 41,344 112,420 245231
10,00 15030 164117 26,198 86,823 236+083
100.00 al.324 31e564 33,846 55,016 1824328
{000, 00 (54753 654501 66,284 71,077 1154534
P=1000p0o~0
0.01 154101 16724541 3646,437 7692 ,342 161604395
0,10 1r9 4T 66 12914712 3512,335 166,718 16153918
i.00 53,549 818,509 2712,595 375,90 160890668
10,00 0nbe143 10574453 1718,.869 5696,449 1548924395
(00,00 20554827 20704901 2220,6590 $609,625 19620543
1000, 00 13144022 4317194 4348,092 4663.366 75800212

Iaas



NENAND FOLLOWS & NpRMAL nISTRIGUT N

cAvInGSs Or (0, Ry QvEr (M, 1)

LEAD TINE 1S 9,1 F »

YO AR

STANDARD NEVIATION OF DFMAND PEF YEARzpap4D

HoLDIHG CosT = (.00

RACK ORPERED CpsTS = e1#ExP( 2,5¢ TIME BPAC,aRDERED),

sToCY T CpST (NDEPENDENT oF UNIT pACKQRDPEREN =04

RNDER CoST RCz0401
n= | JeXRY)
0.0\ 1e708
0.10 24972
§-00 Sebnl
10,00 1 1e211
100,00 214160
1000.,00D 40132
D= J00ps0
0,01 117939
0.10 1954002
1.00 372754
16 .00 722,400
100,00 13564316
1000, 00 26334067
D=100000+0
0,01 77374995
v, 10 12704,073
l.o0 24456,387
10,00 473964637
10p,00 910574411
1060 ,00 172755523

QC:O;)

24972
3e542
5.824

1140239

195002
2324392
3824110
7244253
13BRep67

26334132

127944073
152474245
25070,255
47515.256
91110.448

1727':’9079l

J45

5,681

6,976
11,312
21,219

40,147

372,754
32, 11¢%
454’437
742 145
1392 ,166

2633,7582

24456 ,387
25070,255
29513‘617
4B693,478
91339,994

172892 ,463

pC=10.0

722,402
724,753
7424165
RBMO 297
1425 ,962

2640 ,243

47396 .637
475'g,256
4A8693,478
57756.289
93557 ,376

173227,620

pCzlpys0

210160
216145
21e219
21734
256496

410195

138B+316
13782667
13926146
14250942
16950017

2702.)’}33

9106741}
911104448
§133%.994
935574376
11p6l3eq2l!

1773324851



DEMALD FOLLDYS A NaRMA( PISTRPIRUT {gN

sAVITGS OF (M, 1) ovER (no,R, T)

LEAD TIME 1S 4.1 oF a

YrEaR

STANDARD DFVIATION pF DEUAND PER YEARZG, (0,0

HolDING CosT = 1,00

BACKORDEQED COgTS = Qel*FXP( 2,5« Tinup RACLORDPERED )

STOCKGUT CoST [NDEPFNTENT oF UNIT RACkgRDEREN

oRDER CosT RC=g.01
D= 160
O. T\ ~0e008
0.10 ~0.38!
1.00 029
10.60 Zl+891
100,00 23.976
1000.00 84350
D= 100040
0.01 ~40438
0.10 ~-254001
1,00 -584437
10.00 ~1244073
100.00 -2404841
1000 ,00 ~547+827
0=100680§4+0
0.01 -291.176
0.10 -16404325
1.00 ~3834+037
10,00 -8} 40,452
106,00 _17113.800
1000 .00 _35942.943

RC:Q.I

0e¢127
«De14dz
«04sR00
-1¢870
-30071

~-0e349

Re359
-9+320C
~52e502
1220717
-2604554

-547 767

548,426
~611e469
~3444.4682
1r0504478
~170944949

JHb

RCz1.0

23,300
17,554
-19,571
-110,255
-257,706

~547,143

1528 ,731
tisl, 694
21284 ,085
_7233,833

-16908,104

-35899,393

rC=10,0

Ga76%5
D¢ 44
0,562
~F.626
~3,529

"812“‘3

504211
49,931
364863
~41,100
~231,536

~541,183

3294 ,345
3210,336
2418,557
“2£96,577
-15191,048

.35507,017

pC=zlgpeD

legt !l
NN
l1e566
1180
~le316

v-7'411

105714
1050443
1024754

77-4]2
864310

2486225

6735-876
69184125
67410706
507PRe069

-566208173

~31901.20°



NENAND FOLLDYS A NoRMAL DISTQTBUTIOU

sAviths 0r (0,R) OvER (40,R,T)

LEAD TIME 1S 4,1

STAMPARD DEVIATION oF nE“AND PR veap.o

HolLDING CosT - 1,00

oF A YraR

s 1C4D

RACK oRNEFED CoSTS = 0e1#Fx"( 2,5« TIHE BAC,QRDERFD)

STECX T CpST

orPER CpST RCz0401
b= 100
0.0l 1,730
0.1C 24591
1,00 44791
10.00 9.119
100,00 17.184
1600,00 31.782
Dz 1000+0
0.01 113501
0,10 1704001
1.00 314317
10,00 5984326
109.00 11974+475
{900, po 20854240
D=100000°*0
0,04 74464819
0.10 11183,748
l.00 206224,350
10,00 39256,185
100,00 73973.61!
1000 ,00 1368(2.580

INDERENDENT oF UnIT

RC-0,

3.100
30400
5.024
Ge16"
174194

314784

2034361
2234072
32%9.4CR
6014536
11284112

20854365

133424499

14635,777
216254573
394664778
74015.429

147

RACKORDERED =G

RC:} Nel

6,036
6,092
6,628
9,631

17,701

396,354
399,654
434,815
631,919
1134450

2086,619

25985,119
26221 ,948
28529 535
41459 645
74431 ,890

136903,870

772,611
773,184
779,027
139,197
1194,427

2090 ,080

50590,983
50728,592
51112 ,034
£5059 ,711
78264 ,328

137720,612

RCz=1ppe”

224771
224773
224785
22914
244301

336785

1494030
14944110
14°44920
1503¢374
15994678

22164400

980273287
980284573
©a081l.700
93636.3q5
104950.208

145431'(75‘0



CHAPTER 5
———

CONSTANT LEAD TIMES AND EXPONENTIAL BACKORDER COSTS



MODEL (02 R)

LEAD TIME

PERIGD

STANDARD DEVIATICN
BACKORDER COST PER
BACKCRDER COST

BACKORDER COST PEPR

OF GRACE =

IS 0.1 OF

PER

YEAR

UNTT

A YFaAP

025 0F LFAD Tipr

= 1T

RACKCRDERED

HTLPING

OF DEMAND PR YFARZz0«104D

COosST =

=0.10

SNUARE TIME BACKORNDERED=1.00

0.0

STOCKOUT CoST [NDEPEMNDENT oF UplT PACKIRDERED =Co

ORDER C@ST
D= 100
.01
0.10
1400
10.00

100.00
1000.,00
D= 10000
0e0O1l
g.10
1,00
10.00
100400
1080.,00
D=100000.0
0.01
0.10
1.00
10.00
100,00

100,00

RCzper1

1059
3217

9779

34635
8,279
244153
734108
222+152

6754314

2514013
5714740
1667.905
50484565
153404971

466344527

RC:O-I

Ne12¢
Celb
Ce364
lenb3
3218

9.478¢

Re270
114050
254160
736425

2224249

6754343

5714740
763.081
1738.090
50704432
153474636

466364553
/8

PC=1

0.350
0.364
0.486
l.108
3.232

9.784

24,153
25,169
33.592
76,514
223,211

675,636

1667,905
1738,090
2319.746
283,792
15414.114

4,656,314

dO

1.059
1.063
1.108
1.479
3,368

9.826

73,108
73,425
7ho514
oz, 121
232.604

678.563

5048,565
5070.,432
5283.792
7052.088
16062,729

16853.,907

4+496

10.240

222.152
222.249
223.211
232.4604%
310448

707116

15240971
165147636
15414411
16062 729
21438.348

48830.496



MODEL (M, T)

LEAD TIME

PERICD QF GRACE = 0s25 0F LEAD Tipg
STAMDARD DEVIATION
BACKQRDER COST PER
BACKCRDER COST PER YEap
BACKORDER COST PER
STOCKQUT COoST
ORDER CQST

D= 10«0

0.01

0010

1.00

10.00

1C0.00

1060,00

D= 10000

0401

0.10

1.00

10.00

100.00

1000.00

0=100000+9

0.01
0.10
1.00
10.00
180.00

1000,00

IS 0.1 oOF

RC=g.01

0e102
0228
0eb643
1.883
5¢534

166270

74077
15725
444419

130046
3824174

1123543

4884697
1085892
3067409
8080,450

26301419

77587502

OoF

= !-9

UNTT

YEAP

BACKORDERED

INDEPEMNDENT OF UnIT

RC=0.1

Ge228
0+361
Co667
lep9|
5537

166271

150725
204806
464231
1306592
3824335

1123590

1085,892
14364769
3192522
901Re182
264024540

7759067773

/49

DEMAMD PER YrAP=0.10«D
SAUsPF TIME RACKCRDERFD=1.00
HOLDING CesTy -
=N, 10

RACKQFPDPEREND

ol=z) >0

Deh4an
C.bb9
C.h26
1,968
5.560

16,273

44,419
46.231
61,169
135,919
283,941

1124.064

3067.409
3192,522
4224,101
9386.,015
26513,454

77523.467

Pe=10.0

1.887
1.891
1.968
2.604
54787

16.346

130,046
130.592
135,919
179,837
399,601

1128.786

8980,456
9018.:82
93684,015
12418,858
27594.883

77943,555

PC=190.0

Se534
5.537
5+560
5787
Tep5b

17+C13

382174
382.335%
383.941
399.401
528721

1174.827

26391.419
26402549
26513454
275924 .87
365114443

81128.557



wooeL ¢a-R/ T

LEAD TIME IS 0,1 OF A YEAPR

PERIUD ©F GRACE = 0425 OF LEAD TIuF

STANDARD DEVIATION OF DEMAND PER yFAR=C.10sD
RACKORDER COST PER SQUARF TIME BACKGRDERED=1.00
BACKGRDER COST PER YEAR = 140 HOLDING CHST = 0.0
BACKORDER COST PER UNIT RACKORDEPED =z0.1D

STOCKQUT C0oST INDEPENDENT OF UnlT RACKORDERED =Qe«

ORDER COST RC=Ce0}1] RC=041 RC=1,0 rc=10.0 RC=100.0
D= 100

001 0,100 0e234 Ne666 1.952 54737

0.10 0.210 0e294 C.687 1,958 e739

1400 0587 0s618 0.R65 2.019 54757
10,00 1.716 14726 1.81R 2.542 €.637
106.00 5.043 56046 5.074 5,344 74475

1030.00 14826 14.827 14,635 14,917 15.710

0= 10000

0.01 64909 166134 45,998 134,804 196196
0.10 14,521 204312 47,433 135,234 3964322
1.00 404536 424692 59,717 139.454 397.5B88
10.00 1184521 1194176 125,51° 175,568 409+996
160.00 3484259 3484452 350,378 369,013 5166171}
1000,00 1023.824 1023.881 1024,449 1030.11) 1 084-898

N=100000+0

0.01 4774097 11144139 3176,437 9309.007 27359+728
0410 1002+771 14024665 3275.570 9338.723 27368482
1,00 27694266 2948,.146 4123,835 9630.175 274554847
10,00 81844605 52294842 B667.548 12124.074 283124715
1¢0.00 240494394 240624740 24195,734  25482.591 35644-776
10nr0.00  70701.294  70705e21%  TO744.A55 71125.458  74918-818

/50



MODEL

(M R,T)

LEAD TIME

PERIND ¢F GRACE =
STANDARD DEVIATION
BACKQRDER COST PER

BACKQORDER CCSy

BACKORDER

STOCKQUT CoST

QRDER CQST
D= 100
0.01
0410
1.00
10,00
100.00
100,00
D= 10000
Ce01
0010
1.00
| 10,00
1£0.00
1000.00
D=100000+0
0.01
0.10
1,00
10.00
‘ 130,00

10L,0.00

IS 0.1

OF 4 YFAR

0¢25 OF LEAD TIMF

157

OF DEMNAND PFR YEARzQ. 10D

PER YEAR = 140 HOLDING COST =
COST PER UNIT BACKORDERED z(@.10

INDEPENDENT OF UNIT RACKORDFPEN
RCz=0.C1 PCz0.] RC =
0.095 Ce216 0,612
06206 0e279 0,624
0.580 0606 0.n21
14696 1.704 1,732
44985 4,587 5.011
144655 144656 14,663
64558 144897 42,259
140240 194281 43,796
404034 414864 56,686
117148 117701 123,081
344,251 3444415 346,042
1012.051 1012099 1012.579
452,880 10284706 2918,2146
0g3+326 13314467 3024.395
27646622 28904977 3914,514
8089771 8127987 8499,473
237724656 237834627 23896,282
698884301 69891615 67924.745

SAUARE TIME BACKORDFRED=z1.00

00

=0«

.O

1.792
1.799
1.845
2.413
5,240

14,732

123,778
124,240
128.761
166,657
361 .857

1017.362

8547.,524
8579.554
8891,721
11508,672
27988,452

70205,071

3634771
3(3.907
365267
378557
489971

1063.860

251204605
25130.014
25223.888
261414660
33835.496

73466.049



DEMAND FALLOWS 4

NORMAL DISTRIRUTIGOH

SAVINGS OF (M, ReT) QVEP (M,T)
LEAD TIME 1S 0,1 OQF A YEAR
PERIOD @F GRACE = 0425 OF LEAD TIME

STANDARD DEVIATION
BACKCRDER COST PER
BACKORDER COST PER
BACKORDER CCST PER
STOCKQUT COST
ORDER CQST

D= 100

001

0.10

100

10.00

130.00

1680.00

D= 1000e«0C

C.01

C.10

1.00

10,00

1¢CG.00

1060.00

D=1010000+0

0.01

0.16

1,00

10.00

1¢0.00

1050.00

RCz0.01

0.008
0.022
0.063
0.187
04549

le615

0s519
1e485
4,385
12898
37:922

111.492

354817
1024566
3024787
890.685

26184761

76994202

YE&R

INDEPENDENT OF

leG HOLDING

UNIT RACKORDERED

RC:O.I

0.012
06022

0e063

0.828
1e525
44367
12.891
374920

1114491

574186
1054302
3014545
890.194

26184613

76990]58

52

OF DEMAND PER YEARzO«10«D

SAUARE TIME BACKQRDERED=1,.,00

CoST =

0. 10
UNIT BACKORDFERED

RC:loO

0.031
0.035
C.045
0.186
C.549

1.614

12,836
37.899

111,485

149,193
168,127
309,587
886.54!

2617,172

1698,722

PC=10.,0

0.091
D.792
0.104
C.191
(14547

1.614

he?68
be352
74158
13,180
37.744

111,424

432,532
438,528
494.294
910,186
2606 ,431

7654.,485

PC=100.0

0246
G267
0e270
9.305
0561

Iep07

18e403
iBe427
13.674
21+094
384750

110.966

1270815
1272526
1289.566
1453.223
2675./().1R

7662 .908



DEMAND FOLLOWS A

NORMAL DISTRIRUT [N

SAVINGS OF (M, ,T) OVER (0nsR»T)

LEAD TIME IS 0.1

PERIQD ofF GRA

STANDARD DEVI

BACKQRDER COST PER SQUARE TIME RACKORDFRED=1.900

BACKQRDER COS

BACKQRDER COST PER UNIT BACKORDERED

STOCKQUT COST
ORDER CQST
D= 10eC
0.01
0.10
1.00
10.60
100.00
1060.00
D= 100G«0
.01
0.10
1.00
10.00
100.00
10¢0.0D
P=100000.0
0.01
0.10
1.00
10.00
100,00

1020.00

CE = 0+25 OF LEAD TIMF

OF A YFAR

ATION OF DEYMAND PER YFEARzQs10x#D

7 PER YEAR

INDEPENDENT OF

RC=(e01

0+005
0.004
0.007
0020
0.058

0170

0.351
0282
0.502
14373
44007

116773

244217
19445
344644
94.834
2764736

8120994

10 . HOLDING COSY =

RC:O.I

0eQ1l8
0e015
0e012
0.021
Oe:58

0el171

1.237
14031
0828
1¢475
4.037

11782

854434
714197
574168
101854
2784813
8134605
153

=0.10
UNIT BACKORDERED

RC=1.0

3,739
3.637
3,031
2,443¢
4,336

11,870

258,221
251.175
299,320
168,075
299,452

819.710

0.15%

0,129

o)

.104

s

0.185

11,026
10,994
10.694
8e912
74156

12,749

761,384
75y,i70
738,454
615,402

494.139

860,388

L.’CZIOC."‘

00470

Cedt?

32425
32415
32.321
31439
264200

21038

2239122
2238468
22314959
2171.055
1RO0P4 282

1452770



DEMAND FOLLCWS A NGRMAIL PISTRIBUT oM

SAVINGS OF (0,) OVER (M, T)

LEAD TIME 1S g,1 OF A YEAR

PERIOD OF GRACE = 025 CF LEAD TIMF

STANDARD DEVIATION OF DEMAMD PER YEAR=Q«10#D
BACKQRDER COST PER SQUARE TIME BACKORDERED:=1.00
BACKORDER COST PER YEAR = 1e¢0 HOLDING COST = 0.0
BACKORDER CQST PER UNIT RACKORDERED =0Q.10

STOCKOUT CDST INDEPENDENT OF UNIT RACKORDERED =0

ORDER C@ST RC=0De01 RC=04] RCz1.0
D= 100
0.01 04050 0.108 0,293
0.10 0.108 0s141 0.305
1.00 04293 04305 0.399
10,00 0.825 0e828 6.860
1¢0.00 2.317 241318 2.328
1000.00 64491 66491 6,494
D= 10000
0.01 3,442 74445 20.266
0.10 74445 94756 21,062
1,90 204266 214062 27.577
10.00 T6.938 574167 59,40«
100.60 160021 1604086 160,729
1050.00 441.229 4484247 448,427
D=100000+¢C
0.01 237.684 5144152 1399.503
0,10 5144152 6734688 1454 ,432
1.00 13994503 14544432 1504,336
10.00 3031.891 39474749 4102,222
1€0.,00 11050.448 11054.904 11099.340
1000.,00 300524976 309544220 30966,653

| 54

RC=1040C

0.825
0.828
0.860
1,125

2.418

56.938
574,167
59,404
77.716
1664997

450,223

3931.891
3947,749
4102,222
5366.770
11532,154

31090,.,648

27118
2e328
20418
elhl

160021
160006
1606729
1664997
2184273

4574710

110504247
110544904
11692 +2340
115324154
15073.095

322982614



NEMAND FOLLOWS A NORMAL DISTFIBUTIGN

SAVINGS CF (M, 1) QVER (a0,p,T)

LEAD TIME 1S Q.1 OF A YEAR

PERICD OF GRACE = Q.25 QF LEAD TIMF

STANDARD DEVIATION OF DEMAND PER YFARzGel0QxD
BACKORDER C8ST PER SQUARE TIME BACKQORDERED=1,.,00
BACKCRDER COST PER YUAR = 140 HGLNDING COST = 040

BACKORDER COST PER UNIT RACKORDERED =0.19

STOCKOUT COST INDEPENDENT OF UNIT RACKORNDERFD =0e

ORDER COST RCz0s01 RC=0.] RC=1.0 HC=1040 PCz19gel
D= 100
0.01 -0.002 0e006 0.023 0.069 0203
0.10 ~0.017 ~0.007 G017 C.067 0203
1.00 -0.056 -0.051 ~0.C21 £.051 te198
10,00 -0s167 ~0e]65 -0,.151 -0.062 0e151
100.00 -0+491 -0e491 -0.,486 -0.4473 -0+182
1000400 ~led44d ~-1e444 -1.443 -1.,429 ~1¢302
D= 100000
0.01 -0e¢168 Ce409 l1e579 4.758 11022
0.10 ~10204 -0e494 1.203 4.642 13.988
1.00 ~3¢883 ~3¢539 -1,452 3.536 13647
1000 -11.525 -11e416 ~10,.,404 ~4.269 10395
100,00 -334915 ~334883 ~33,543 -30.588 -12+550
1080.00 -994719 -994710 -99,615 -98,675 -894929
D=100000+0
0.01 -11+600 284248 109,028 228,557 0bR.IGY
0.10 -83e¢)21 ~34.104 83,048 320.542 0654942
1.00 -2684143 ~2444376 ~100.267 244,161 9424392
10.00 -79548590 ~7884340 ~-718.467 -294.784 7174832
100.00 -23424025 ~2339.800 -2317,720 -2112.292 ~-8bbabbo
1000.00 -6886¢208 -68854553 ~-6879.012 -6814,097 -67210137

IS5



DEMAND FOLLOWS A NQORMAL DISTRIpUTIQN

SAVINGS OF (0,R) QVER (0Q,R,T)

LEAD TIME 1S ¢g,1 ©OF A Y{AR

PERIOD CF GRACE = 0e25 0F LEAD TINME

STANDARD DEVIATION OF DEMAMD PER YFTARzQ+10«D
BACKORDER COST PER SOUARF TIME BACKORDERED:=1.00
BACKQRDER (COST PER YFAR = |0 HNLDING CGST = (<0
BACKORDER COST PER UNIT BACKORDEPED =z0.19

STOCKQUT COST [NDEPENDENT OF EWIT BACKORDERED =0

ORDER CQST RC=0eC1 RC=04 RC=1.0 PC=10,0 PC=1e0e™
D= 1C«0
0.01 Q0e047 Cell4d 0.316 0.893 2520
0.10 0+090 Ne]134 0,322 0,898 24521
1,00 04237 0e254 0.378 0.911 20525
10,00 0.658 0e663 0,710 1.C64 24569
100,00 1.826 14828 1.841 1.975 2.979
1000.00 54047 54047 5,051 5,091 E.471
D= 10000
0.C1 34274 74854 21,845 61.695 1744043
0.10 be242 94262 22,264 61.809 1744074
1.00 164383 174523 26,125 62,940 174376
10.00 454413 45,751 49,000 734447 177392
100.00 1264106 1264203 127,166 136,409 2054723
1050,00 348,510 3484538 348,813 351.548 377-7862
D=100000+9
0.01 2264083 5424399 1508,531 4260.443 12018.757
0.10 431.031 6394584 1537,480 4268.791 12020336
1.00 11314360 12104056 1804,069 4346.383 12041.732
10.00 31364041 31594409 3383.756 5071.986 12249+987
160.00 8708.423 871541G3 8B781,620 9419,.863 142064429
1000,00 240664768 2406Re 666 24087.,641 74276,551 26088-123

1576



DEMAND FOLLOWS A NORMAL DISTRPIRUT QN

MoDEL (02 K)

LEAD TIME
PERIOD OF

STANDARD D

BACKORDER COST PER SAUARE TIME BACKQRDFRED=1.00

BACKORDER

8ACKORDER CCS3T PER UMIT BACKORDERED

STQCKQUT CQST

OQRDER CQST
D= 1000
0.01
0.10C
1.00
10.00

100.00
108C.00
D= 100600
G.01
C.10
1.00
10.00
100.00
1000.00
D=100000e0Q
0.01
0.160
1,00
10.00
1C0.00

1050.00

COSy

1S 0.1
GRACE =

EVIaTION

RCz=0e01

0¢211
Ced57
142590
34534
106034

28495

13213
28e616
78.184
221144
627:793

]782'860

8264683
1790.,437
48914839

138364567
39279.829

1115504164

Oe2

PER YEAR

INDEPENDENT OF

OF A YEAR

OF LEAD TIME

= 10

RC:O.I

04457
Ce6CO
1¢299
3¢549
10738

28e¢496

284016
374524
81269
222043
628049

17624933

179Ce437
23474779
5084.840
138924824
302954849

111554714

/157

OF DEMAND PER YEARzQ.10+«D

HOLDPING COST =

:0-10

UNIT RACKODRDERED

RC=1.0

1.250
1.299
1.7073
3.689
10,079

28,507

78.184
814269
106,567
230,80
630.603

1783,660

4891,.839
5084,840
6667 ,694
14440,945
39455,619

111600.212

221,144
222,047
230.804
302,650
655.482

{790.912

{3836.567
13892,324
14440.945
18936.250
4:012,285

112053,.9538

6274793
628 « 049
6304403
65550472
8594527

1861570

39279-822
39295.849
39455619
41012.285
53778.95Q

116474-3889



Qgﬁﬁﬁg FOLLPHS A HnRIYAL WIST”IPQTIDN

HADEL (M) T)

LEAD TINE IS 0,1

PERIOD OF GRACE =
STAHDARD DEVIATICN
nACKGRDER COST PER
RACKQRDER COST PER
BACKQRDER COST PER

STGECKQUT COST INDE

OF A YFAR
e25 0OF LEAD TInF

0F DEMAMND PFP YFEAR=0,104D
SQUARFK TINE RACKORDFERFD=z1.CO

YFAR = 10 HOLNING COST = 0.l

UMIT RACKORDERED =zn.10

PENDENT OF UMIT PRACKQRDERFD =Do

CRDER COST RC=0.01 RC=0o 1 RCz1.0
D= 10090
0.01 0e¢367 Q0s773 2,047
0.10 0773 1e004 2.118
1.00 2,040 2.118 2.752
10,00 5569 5,590 5,323
160.00 15252 15258 | -15.313
10C0.060 41.788 T 414790 41,806
D= 100009 .
0.01 224931 484364 127,657
0410 484364 624832 132,518
1,00 127657 132.518 172,159
10.00 3484413 349,781 363,69¢
100,00 0544276 9544652 958,399
1000.00 26144613 2614716 2615,745
D=10000000
0.01 1434,768 302640458 7987 .27} -
0.10 30264048 39316264 8291,372
1.00 7087.271 8291372 10771.663
16.00 217994539 218854122 22718,359%
iso.oo 597074222 59730737 59965,234
1000,00 1635914342 1635974787 163652.2!8

/58

PC=10.0

5.569
5590
54703
7.530
15,901

41,971

348,413
349,731
363,097
471.716
994,869

2626.015

21799.539

21585,122
22718.359

29514 .358

62248,304

164304.743

Fr=100-0

954+276
9544652
9555399
9944339
1292+501

27254995

59707222
59730.737
59965.234
62248.304
80869341

{70560.353

@



DEMAND FOLLOWS A NQRMAL DISTRIRUTp

MODEL (6Qsp,T)

LEAD TIME 1S 0.1 OF A YiAR

PERIBD GF GRACE = 025 OF LEAD Tiur

STANDARD DEVIATION QF DEMAHND PER YFAR=0«10#0
RACKORDER COST PER SQUARE TIME BACKORDFRED=1.00
BACKYRDER COGST PER YFAR = 143 HOLDING COST = 0.l
BACKQORDER CGST PER UHMIT RBACKORPERED =D, 10

STOCKQOUT CoST INDEPENDENT OF “NIT RACKORDMPERED =0

GRDER COST RCz0en] RCzQ.] RCz1.0 RC=10.0 RC=z10De0
D= 10+0
0.01 0358 00792 2.10R 5.759 54774
.10 0e718 Geo82 2,169 5,776 15779
1.00 1,873 1e966 2,690 5.944 15.826
10.00 56106 56132 5,337 7.372 16287
100.00 13983 13290 14,067 14,760 204199
10¢0.00 384311 384313 38,3133 35.531 40.443
D= 1000+C
.01 22e422 494539 131.893 260,313 986962
0.10 444895 614437 135,737 361.38¢ 9274259
1.00 117196 123¢C12 166,337 371.919 990.703
10.00 319467 3214117 337.05% 461,242 1019058
100400 8744887 875341 879.862 923,526 1263803
1000,00 23974066 23974190 2398,433 2410.821 2530:440
N=100000+0
0.01 1402.911 3099.561 2252,319 22544.997 61752+359
0.10 28084991 38434974 8492.797 22611.353 b1770.826
1.00 73324740 76964634 10532.495 23270,264 51955.108
10,00 190884467 200914707 21088.777 28859.037 63760.523
160,00 547404008 547684399 585051.277 57783.249 79073761
1020.00 149079.840  149967.622  120065.413 150840.498 158326103

1579



REMAND FOLLOWS A NQORMAL DISTRIRUTION

MODEL (MR, T)

LEAD TIME 1S 0,1 OF A

PERIOD ¢F GRACE =

STANDARD DEVIATICN
BACKORDER COST PER
BACKQRDER COST PER YEAR
BACKORDER CCST PER

STOCKQUT COST

ORDER CQST RCz0e.0]1
D= 100
0.01 0.341
o.l10C G«705
1.00 1851
10.00 5:051
1G0.00 13.833
1000.00 374899
D= 10000
0.01 21357
0.10 444081
1.00 115840
10,00 316+006
160,00 8652474
1000.00 2371293
N=108000+0
C.01 13364241
g.1C 27584047
1.00 72474882
10.00 19771910
100,00 541514043
1050.00 1483674282

INDEPENDENT OF

Yt AR

0¢25 OF LEAD Tr1ur

= le0

UMIT RACKORDEPRPED

RC=0.

0.735
0935

16930

454979
584517
1204781
3174401
865.857

23714398

28764838
36614300
7557.048
198594198
541754034

1483734858

/60

HOI_DING

OF DEMAND PFR YFAR=0+10xD

COST =

=O-lO

JHNIT BACKORDEPED

nRCz1

24563
5,289
13,900

37.91%8

121.844
125,983
166,337
330,945
869,680

2372.448

7623,577
7882 ,536
lo031.962
207906,311

54A14,202

148439.594

SQUARF TIME BACKORDFRFD=1,00

0.1

=0«
. O

2C=1N.0

7,022
14,497

38,085

332.692
333.854
345.194
439.323
906.777

2382.922

20815.931
20888,501
21598. 147
2T A8F.575
54735,293

i4?0?4.?1ﬂ

RC:]QO-U

14564
14509
14.620
15147
|92+239

9414258
9il.577
914760
945.832
1203744
2484.5638

57015.690
57035+651
57234.76%
59178+924
75315957

$55454.70%



DEMAMD FNLLOWS A NEGRMAL

DISTRIRUT [ gN

SAVINGS OF (M,R,T) QVFe

(M, T

LEAD TIME 1S Q.1 (QF & YFAR

PERIUD CF GRACE = 0.25

of

LEAD T1uF

STANDARD DEVIATION OF DPEMAMD PFR YEAR=Q.10xDN

BACKORDER COST PER SnUARF TIME BACKDRDFRFD=z1.00

BACKGRDER CcGST PFR yvap

BACKQORDER COST PER UNIT PACKORDERED

STOCKGUT COST INDEPENDENT OF LNMIT BACKORDERED =0

QRDER CQST RC=0+01
D= 100
0.01 0.025
0.10 0068
1.00 0¢189
16.00 0+518
100400 14419
1060400 3.889
D= 10000
.01 14575
0.10 4,283
1.00 11817
10,00 324407
160.00 88.802
1000,00 2434320
D=100000¢0
.01 984527
0.10 268.001
1.00 7394388
10.00 20274628
100,00 556564179
1000.00 15224.060

= ]G

WC:O-}

Cep38
Ce369
Cs188
0s51R
les1@

34889

24385
44315
11736
32.388
884794

243318

149.210

269964

734.324

2025924

55554702

15223929
/ 6/

HolDING COST =

d.10

PC=1.0

0.093
0.104
0.189
D.514
1.418

3.889

l}.822
32.15¢

Bg.720
243.297

363.694
408.836
739,702
2012.04%
5551,032

19222.624

1s5.721
15,927
17.904
32,393
88,1172

243,092

783.608
996.521
1120,212
2026.782
5513,011

15209 .829

Pr=100«0

43.018
434074
430640
49057
83757

241-427

2691-532
2695086
27304469
3067380
55534394

15105- 651



DEMAND FOLLOWS 4

MGRH}L

NISTPIRUT I ON

SAVINGS OF (M, R,T) OVER (pnsR,T)

LEAD TIME

PERI1OD OF GRACE = G425 0OF LEAD TIMF
STANDARD DEVIATION
BACKGRDER COST PER
BACKORDER COS7 PER YFAR
BACKGRDER COST PER

STOCKOUY CoOST

CRDER C0OST
D= 100
0.01
0.10
100
10.00

10C.00
1000.00
D= 10000
C.01
0.10
1.00
10.00
100.00
1000.00
D=100C00.0
G.01
.10
1,00
10.00
1C0.00

10C3.00

IS &1

OF & YFaAP

OF DEMAMND PEP YFARzO«1@«D

SOQUARE TIME BACYQRNERED=].09D

= 140 HOILPING COST =
UNIT RACKGRPEPEN zp.10

INDEPENDENT QF UI'IT RACKORDERFED
RC=Qe01 RC=Q.] o
0017 Ce)57 N, 1él
0.013 Cend? 0.156
0+,022 04036 n.123
0.055 Ge059 6.098
0.150 o152 0.163
0+.412 Cedl2 0.415
1.066 34560 10,049
0+814 24920 9.754
14356 2.23] §.000
3.461 3.716 6,113
94413 9.483 10,182
254773 254792 25,985
664670 222,723 628,742
500944 182.676 b10,262
844657 1394586 500.533
2164556 2324509 382,464
5884965 5934364 637,074
16124557 16134764 1625.%519

162

PC=10.C

27.621
27.534
26.725
21,920
16.749

27.899

1728.166
1722.753
1672.117
1371.462
tvé7,957

1745.584

RC:IOU’O

75.704
THe660
75443
73.226
69059

45.¢492

47364649
47354176
47204342
4521.597
3757 +805

2671 02



DEMAND FOLLOWS A 'NORMWA| DISTRIRUT N

SAVINGS CGF (0,R) OoVvER (M, T)

LEAD TIME IS ¢.,! Q@F A YFPaR

PERIOD OF GRACE = De25 OF LEAD TInur

STANDARD DEVIATION OF DEMAND PER YFAR=(Q.104"
BACKORDER COST PFR SNUARFE TIME BACKORDFRID=1,00
BACKORDER COST PEPR YZAP = 140 HQOLDING COST = Q.1

BACKQRDER COST PER UMNIT BDACKORNEPID .18

STECKQUT CQST INDEPENGENT CGF UMIT RACKORDIPCD =0

gRDER CpST RC=0.Q1 RC=0.1 PC=1.0 P=10.0 ?7=100.0
D= 104G
0.0! 04155 0.316 0.791 2.034 5.218
0,10 0.316 0.404 0.R19 2.042 54720
1.00 0,791 0.R19 1,048 2.114 5.239
10,090 2,034 2.042 2,114 2.702 5¢425
100.30 5.218 54220 5.239 5,425 £+920
10G0.0¢C 13294 13.294 13.299 13:347 (3216
D= 10000
G.01 9.719 194748 49.473 127.269 326-483
0.10 19748 25.308 51.249 127.738 32644602
1.00 494473 514249 65.592 132.294 327.797
10,00 127+269 127.738 132,294 169,066 339.406
160,0C 3264483 32564602 327.797 339.406 432974
1060.00 8314753 831.783 832.085 835.102 8644426
D=100000+0
0,01 6084085 12354612 3095.432 7952.972 204274393
0.10 12354612 15634485 3206,532 7992.299 20434.887
1.00 30954432 3206.532 4103,970 8277.414 20509.616
10.00 70624972 79924299 8277 ,414 10578.108 21236.C1:9
100,00 20427.393 20434887 20509.616 21236.019 270304390
1000.00 520414179 52043.073 52062,007 52250.785 54085464

13



DEMAND FOLLCWS A MoRMAL DISTRIBUTION

SAVINGS 0F (M, 1) ovFe (on, R, T)

LEAD TIME 1S 0.1 OF A YFAPR

PERIOHD OF GRACE = pe25 OF LEAD Tlur

STANDARD DEVIATION OF DEMAMD PER YEAR=Q.10sD

BACKORDER COST PER SQUARFE TIME BarkQrdDCEFD=1,00

BACKORDER COST PFR YEAR = 1e0 HODING COST = 0.
BACKORDER COST PFR UNIT RACKORDERED =0.10
STOCKOUT COST [HUCPENEENT QF UNIT PACKORNLPED =zO.
ORDER COST RC=0e01 PC=0.1 RC=140
D= 100
0.01 -Je0:8 0.019 0.068
0.10 ~GeU55 -0.022 0.p51
1.00 ~0e167 -0.152 -0, 0641
10.00 ~0e463 -04+458 -0.416
100,00 ~1e269 -le268 -1.,255%
1000.00 -3.477 -3e477 -3.473
D= 10200+)
0.01 -0+509 1e{75 4,236
0.10 -34409 -14395 3.219
1.00 ~10+461 -9.505 -3.823
10.00 284946 -28663 ~26.04%
100.00 -794+3%9 -79.311 -78.53¢
1080.00 ~217547 -217+.526 -217.312
0D=100800+D
0.0! -31.857 73.513 265.04%
.10 ~217 02558 -87.288 201.425
1.00 -6544531 -594,.,738 -239,148
10.00 ~1811.0672 -17934415 -1629.582
100.00 -404674214 49624338 -4913.958
1050.00  ~136114503  -136104166  -13596.805

/64

0.190
D186
D.141
~0.167
~1.141

-3.439

11.909
11.607

B.821

-10.474

~71.363

-215.193

744,558
726,231
551.905
~655.32)
-4465.055

~i3464.245

RC=1Q00.0

0522
0+521
Ce508
0e380
-0+459

-3.125

324687
374608
31.803
244169

—2?;-698

2045+ 3¢
2040.090
1969+873
1512.217
-1795579



DEMAMD FRLLEWS A NORNAL NISTRIRUTIGN

SAVINGS OF (0,R) OVER {40, R, T)

LEAD TIME 1S ¢,! OF A YT AR

PERIOD €F GRACE = 0425 Of LEAD TIumr

STANDARD DEVIATION OF DENMAND PCR yiAR=Qs10xD
BACKCRDER COST PER SnUAPE TIME RACKOPDIPFD=1,00
BACKJRDER COST PER YFARP = 1,2 HOLNING COST = Q!
BACKGRDER COST PFR UNIT RACKORDERCD =0.10

STOCKQUT CQOST INDFPEMDEMNT 0OF UMIT RACKORDERED =D«

QRDER CQOST RC=0.01 RC=C. | 021,00 PCz10.0 nCz10040
D 1000
0.01 O¢147 0e334 0.858 247221 5.740
0.10 04260 04382 0.871 2.227 54741
1.00 Ceb24 0e667 o.st 24255 5e747
10,00 1571 le5A3 1.698 2.535 50811
160,00 3.949 3,052 3.984 4,264 6461
1000.00 9¢817 96817 9.826 5.908 104691
D= 1000+C
0.0!1 J.210 204923 53.709 139,169 355.169
0.10 16279 23.913 54.468 139,345 3594208
1.00 3g.012 41.7432 61,770 141,115 359.400
10.00 984323 99:074 106,255 158,592 363.576
160.00 247.0094 2474291 249.259 268.043 40442706
1060,00 6144206 6144257 b14.773 619.909 62891
D=100500.0
0.01 5764228 (309124 3360.479 6{07.531 22472530
0.1C 1018.554 14964197 3407.957 8718.530 22474+977
1.00 2440.900 26114794 2664.802 8829.319 22499489
10.00 6151900 6198.883 6647 .832 9922.787 22748.3228
100.C0 1544604179 16472550 15595,658 16770.26% 25294.811
1090.00 384294676 384324907 Z3465.202 387%6.540 41851.214

/65



CHAPTER_6

GUADRATIC RACKORDER COSTS: PERIOD OF GRACE 1.



DEMAND FOLLOWS A HORMAL NISTRIRUT gt

MODEL (Qrf)

LEAD TIME 1S 0.1 OF A YFAR

PERIOD OF GRACE = Qe2% 0f LEAD Tlur
STANDAPD DEVIATION

BACKCRDER COST PLR

BACKORDER

BACKORDER

STOCKOUT CoST

ORDER CO0ST
D= 100
0e01
0.10
1.00
10.00

100.00
10C0.00
D= 10000
0.01
C.lO0
1.00
10,00
160.60
1000.00

G=109000+0

1.00
10.00
100,00

1030,00

COST PER

cOST PER

RC:O-OI

54053
12789
324472

5667009
113078
2774463
7¢26e207

17824957

4528545

3113.898
6208.914
15234.,972
385564860
978984758

2486534811

YF&R
Us1y

INDERENDENT OF

= 10

BACKORDERPED

IMTT

KC:O.I

2e559
20621
5221
12eR25
2eiR3

82477

113.078
1444042
2874219
7044756
1783.606

6208.914

7909+073

15770642

386964828

97934« 424

248662870
/66

HOLDIMG

OF PENMAMD PER YFARzQDs 123D

SoUARPE TIME BACKQORDEPED=1.00

COST =

zG.10

RACKQOPDEPTD

PC=14,0

277 .43
287.2¢9
365,867
729 .53b
1790.08]

4530.,360

15234A4.972
15770.642
20089.046
40057.430
g8289.943

248753.43¢8

1.0

PC=10.2

12.789
12.435
13,284
16,925
37.74%8

8§2.%08

702.207
104,756
729.536
929.301
1853.02])

A4546.806

3855h.660D
18696.328
46057 .430
5]026.,176
Lbi745.872

249656 ,455

PC=100.0

324472
32.463
324601
334748
42.989

BSe719

17824957
1783+ 606
1790.08 L
1853.021
2360.426

4706674

97898768
97934424
98289+945
JOV745.87 2~
1296064486

258434.516



QEMAND FOLLOWS A MORMAL NRISTRIRUT N

MODEL (M, T)
LEAD TIME 1S @.1 o©F

PERIOD GF GRACE =

D025 Or

A YEAR

LEAD TIME

STANDARD DEVIaTION QF DEMAND PFR YraR=z0.10xp

BACKORDER COST PER

BACKURDER COST

BACKQRDEK CQST PER

STOCKOUT COST
ORDER COST RE=0.0!
D= 1Ge
001 14810
0.10 3:504
1.00 84272
10.00 204113
1bo.oo 49.059
1060.00 1194699
Dz 1000+90
0,01 994401
0,10 192.398
1.00 454,180
10.G0 1104364
100,00 2693.710
1000.00 65724424
D=100000e0
0.01 5457.919
0.10 105644187
1.00 240384187
10.00 606384549
100,00 1470064512
1000,00 3608794328

SHUARF TIME
PEP YCAR
unIy

INDFPENDEHT OF

= 140

PACKORDFEEN

RC:C-I

34504
1417
Re550
20153
494576

112.7923

192.298
2424538
4694450
l10&.200
26944649

65724653

105644187
{3347.324
257764617
b0OBAG17b
147958.¢61
3608914890

/67

HOLDIHNG COST =

GHIT PACYOROERF N

RACVGRPIPID=21,00

=010

Rz:!.O

454.180
462 .450
591.794
1145.451¢
2704.609

6574.944

249138.(87
25776.617
32494.249
62894.946
148471.920

361017.663

1.0

=0

RC=10.0

204113
20.183
20,84
26.29¢8
50.902

120,1¢0

1104.364
1108.,200
1145,468
1443.977
2794.919

6597.782

{0b32.549
60849.1746
02894.946
79286.018
152463,669

362271.4658

RC-106 0

494059
49.0706
494246
56.962
b4e1b]

2693710
2654+649
2704009
2794-919
3523.303

6819-601

147906512
[47958.061
148471 .990
1534624kt 7
193457.383

374451 .353



NEMAND

FOLLOWS A

HARMAL DISTRIBUTION

MODEL (a-R,T)

LEAD TIME 1S Q.1 OF A Yrap
PERIGD CF GPRACFE = pe25 OF LEAD TiIyr
STANDARD DEVIATION OF NE{1AND

BACKORDER COST PER SQUARE TIMF BACKPRDTRID=1.00
BACKGRDER CGST PER YEAR = 1G HOLDING COST =
BACKORDER COST PFR UNIT BACKORDFPED =z0.10
STOCKQUT CGST ITHPEPENDFMT OF LUNIT BACKARDIPEN
ORDER CpST RCzgeC1 RC=04] nC=1,0
D= 16«0
001 16775 3¢57° 8,514
6.10 3e2R1 44330 6,733
1.0C 74669 Be.00S lO.SGé
10.00 184627 18,712 19,532
1¢0,00 454429 454450 45,687
1000.00 110841 110,847 110.%97
Dz 10000
Ce01} 97445 1964528 467_493
.10 1804133 2374767 479.529
1.00 4214083 4394524 580.151
10.00 1022770 10274444 1072.439
100.00 2404.,414 24954559 2506,962
1000.00 60864091 60864371 089,164
D=100000+0
0.01 5350,538 16790.987 25669.145
0.10 9890754 13055.313 26330.009
1,00 231204892 24133440 31854.965
10.00 561584364 564144976 58885,504
160.00 1369634547 1370264409 137652.541

1009.00

3341754769

3341914054
/6

PER YHFARzQO«10#D

334344.43%

=0

RC=10.0

20.720
20,774
21.309
25.781
47.657

l11r.404

1:37,68¢
1140.683
{170,050
1415.567
2HLL.TS1
6116.98¢

52467 .62
62632.714
©4245.222
77726.114
142560.850

335872.199

RO=1g 6o

50¢543
50556
50:690
514995
£2¢905

1164283

2775264
2775+9386
2783260
28544922
34539864
£384.374

152381158
152424 «4¢4
152823.522
156752343
189651718

350581 -274



G

DEMAND FOLLOWS A HQRMAL PISTRIBUTION

MODEL (M-R,T)

LEAD TIME 1S g.! OF A Yy&PR

PERIOD CF GRACE = Qe25 Qf LEAD Tipg

STANDARD DEVIATION OF DEMAND PER YFAR=0«10:«D
BACKORDER COST PER SnUARFE TINE RACLQEPDERFD=1,00
BACKORDER COST PER YFAP = 140 HOLDING COST = 1.0
BACKORDER COST PER UMIT BACKORNERENH =zp.10

STOCKQUT CQST [NDFPEMDENY OF nIT RACKORDFERIN =Q

ORDER CpST RCzp.01 PCz0, 1 02,0
D= 1Ge0Q
001 14700 3¢351 7.937
0.10 3.228 44148 8.176
1,00 755990 7eR76 10.1zb
10.00 184448 174522 19,218
1006.00 444996 45.014 45.190
1080,00 109786 109,790 109,833
D= 19000
n.C1 93.336 1834978 435,830
0.10 177239 2274739 448,906
1.00 416768 4324463 555,684
10.00 10124958 10164014 1055,207
100,00 2470.649 24716618 2481 .271
1000.00 60284147 ¢£0284383 6030.,747
Dz10Q0000
0.01 5124.892 10101877 23930,606
0.10 9731+845 125044737 24648,579
1.00 228834951 23745.703 30511.558
10.00 556194600 55836841 57939.514
100,00 135658463¢ 135711823 136241.892
1070.00 330994,089 331007.072 321136,.848

/69

19.308
19.367
19,948
24,693
46.891

11C. 262

1060.151
i1063,4206
1095.331
1355.869
2574.710

6054.,302

56210.877
58390.680
60142.533
74448.202
141372,41%

232420,217

4T e 6

47+111

43674
0 .7352

L) 4215

&
[
(&N
~
>
0

(o

4-75

\o

25
28672607
3308.321

(2824292

141990550
142034540
V424734258
| 44,747« 7R1
181653.613

344948692



DEMAND FOLLOWS A MoRMAL DISTRIRUTIgM

SAVINGS OF (M,R+T) OVFR (M, T)

LEAD TIME IS 0.1 OF & YEAR

PERIOD GF GRACE = 0425 OF LEAD TIME

STANDARD DEVIATION OF DEMAMD PFR Y[ AR=0.104D
BACKORDER COST PER SQUARE TIME BACKQEPDFRED=1.00
BACKORDER COST PER YEAR = 10 HOLDING COST = 110

BACKORDER CCST PER UNIT RACKORDPERED zp.10

STOCKQUT COST [NDEPENDENT 0F UMIT RACKORDEREN =0.

ORDER COST RC=0.91 RC=0.1 PC=1,0 PCz10.0 PT=10660
D= 100
0,01 0¢110 Ce153 N,334 0.%0% 1e9n2
0410 0+276 Ce270N D.374 0.81K 10665
1.00 0e681 Ge674 2,658 0.913 142990
10.00 14665 Je6pb3 1,644 1.605 24227
100.00 44062 46562 4,357 4,011 34015
10C0.00 94913 9912 9.911 G ROQR Ge7ih
D= 10000
C.01 64065 Besa20 18,359 44.213 ({07743
0.10 154159 140799 23.544 44,775 1¢7.881
1.00 37412 36988 36,110 50.128 109250
10.00 914406 914286 90,250 88.108 1220311
100.00 223061 223.032 222,73R 220,209 214.982
1000.00 5444277 5444270 544,197 543,480 5374310
0=106000e0
0.01 333027 462+311 1007 .581 2427.673 5915967
0.16 832342 8124587 1128,038 2458.496 5923521
1.00 20544236 20304915 1982.711 2752.413 59984731
10.00 50184950 5012335 4955,432 4837 ,.815 6715+88%
100.00 12247.876 122464237 12230.098 12091.255 11804.270
1020400 298854219 29884.818 2v880.819 29841,438 29502. 661

1770



DEMAND FOLLOWS A NGPRMAL DISTRIBUTIQN

SAVINGS OF (M, R:T) QVER (09,0, T)

LEAD TIME 1S @.1 OF A& YFAR

PER1QD GF GRACE = Qe25 oF LCAD TIpmr

STANDARD DEVIATICN OF DEMAND PER YFAR=Q.1€xD
BACKORDER COST PER SQUARF TIME BACKDRDEFED=z1.00
BACKQRDER COST PER YEFAR = 140 HOLDING COST =z 10

BACKGRDER COST PER UNIT RACKORDEPED =0.10

STOCKOUT COST INDEPENDEMT OF JHIT RACKORDCPFD =0

ORDER COST RC=0.0C1 RC=0.] RC=1.0 Fr=10.00 PCz100e0
D= 100
G0} 0«075 Ce229 Ce577 1,412 3e4406
0.10 0:653 0e¢183 0,558 1,407 34445
1.00 0.079 0s129 (.44; 1e36&1 3.433
10.00 0¢179 0e192 0.314 1,087 24320
150.00 06433 Qe 356 Codbr? Oe766 26563
10G0.€0 1.055 1056 1.0A8 iJ14? 1.368
D= 10000
0.01 44110 12.550 31.663 77,529 189236
0.10 24894 10.027 30,623 77,257 149.176
1.00 44315 7¢062 24,466 74,719 188507
10.00 9e812 106529 17,230 59.698 182315
100.00 23.765 23.942 25,691 42,042 145+663
1000.00 574944 574987 58,417 62.686 {02.582
N=100000¢0
0.01 2254646 689.111 1738.539 4256.944 10390.¢08
0.1C 1584909 550576 1681.430 4242.034 10386944
1.00 2364940 387.738 1343.407 4102.689 10350+564
10,00 5384765 5784135 946,030 3277.912 10010541
100.C0 1304+911 1314586 1410,648 2.308.435 7998305
1070,00 3181.620 31834982 3207.589 34%1.982 5632.587

17/



DEMAND FCLLOWS & MORMAL DISTRIPUT]gN

SAVINGS OF (0Q,R) OVER (M, T)

LEAD TIME 1S g.1 OF & YEAR

PERIOD oF GRACE = 0e25 OF LEAD TIME

STANDARD DEVIATION OF DFMAND PER YFAR=0.10%D
BACKORDER COST PER SQUARE TINE BACKQORDFERED=1.00
BACKQRDER COS}

PER YEAR = 140 HOIDING COST = 1.0

BACKORDER CGST PER UMIT BACKORDERED =p.10

STOCKQUT CEST INDEPENDENT OF UMIT RACKOPDEREN =0

QRDER CoST RCz0.01 RC=z0,1 RC=1.0 RC=10.0 RC=100«0
D= 1Qe (s
0.01 0.778 1e445 3,218 7,324 1hesR7
0ol 14445 1e¢794 3,319 743427 1hesn?
1.00 3.218 36319 4,115 7.575 JhenaB
10400 74324 76348 7.575 9,377 174174
1C0.00 16.587 166592 16,645 17,154 214179
1000.00 374224 374225 37,276 37.353 284481
D= 1G00eC
Ge01 424692 794319 176,717 402.157 9104754
0.10 794319 984496 162,231 403,444 9i1+043
1.00 176717 1824231 225,927 415,923 9134928
10,00 4024157 463,444 A15,92% 514.675 P41+897
100,00 010754 911,043 913,928 941,897 1162.878
1000,00 2043.879 204349423 2044,584 2050.976 2112.928
H=100000+0
0.01 23444111 43554273 9703.215 Z2081,.589 50007 +744
0.10 4355.,273 54084250 10005.976 22152,348 S0023e636
1.60 97034215 100054976 12405,224 22837.516 50182047
10.00 220814689 221524348 22837.516 28259.842 S1717.797
160.00 50007.744 50023636 50182.047 51717797 63851.396
1000.00 1122254497 1122294019 112264.230  112615.200 1160164437

1772



DEMAND FOLLOWS A NQRMAL DISTRIQUT [N

SAVINGS OF (M, T) pVvER (0,R, T)

LEAD TIME IS 9.1 0OF A Y{4R
PERIOD CF GRACE = Ce25 OF LLCAD TIuf
STANDARD DEVIATION OF DEMAND PER YFAR=Q«10sD

BACKORDER COST PFR SAUARF TIME RACKARDFRED-1.0D

BACKORDER COST PER YEAR = 140 HOLDING COST = 1.0
BACKGRDER CDST PER UNMIT RACKORDEREN =zp.1D
STOCKQUT COST INDEPENDENT QF UMIT PACKORNERED =Q.
CRDER CoST RC=g.01 RCz0.] RCz=! 0 DCz10.0 RC=lg6.t
D= 1G+0
0.0 ~-0+.036 CeQ75 0,242 D.H07 ]+484
G.10 ~-0e223 ~De(87 O.1n4 0.592 1480
1.00 -0.603 -Ce545 —0.21§ 0.448 1443
1060 ~1e486 ~1e471 -1,337 -0.517 1093
100.00 -3+630 ~3¢426 -3,5A8° ~3.245 -1e262
1000<00 -8e857 -8s856 -B,RA7 ~%.756 77
D= 10000
2,01 -1956 44131 13,312 33.315 Bles93
OelO ~-12¢265 ~44772 10.079 32.482 ol 289
1.00 -334097 -29.926 -11.643 24,592 79257
10.00 ~81e594 -80e757 -73.01% -28,409 66603
1006.00 ~199296 -199%2.090C ~197.047 -17¢.167 -69+319
1060,00 -4R64333 -4864282 -485,780 -480,793 -434.7728
D=100000+0
0.01 -107¢381 2264800 730.9586 1829,272 4474+ 646
O.l0 ~-673.433 -2624010 553,392 1783.538 4463.424
1.00 -1817295 -16434177 -639.305 {350,276 4351833
10.00 -44R0,185 -4434.201 ~-4009,352 -15659.903 329044673
100,00 -10042.966  ~-10231e652  ~10819.449 -0782.817 ~3806.165
1000.00 -26703+599  ~267004R36  -25673,230  -26399.456  «23870.079

173



DEMAND FOLLOWS A NQRMAL DISTRIQUT N

[ —

SAVINGS OF (8,R) oVER (o0, R, 1)

LEAD TIME IS @gol OF 4 YFAR

PERIQD gF GRACE = 0e25 OF LEAD Tiwur

STANDARD DEVIATION GF DEMAND PrR YraAR=0.10x%D

BACKORDER CGST PER SQUARFE TIME RACKQRDERFD:=-1.00

BACKQRDER COST PER YEAR = 14C HOLMIMG COST = 1.0

BACKQRDER CCST PER UNIT RACKORDEPEM =¢0.10

STOCKQUT COST INDEPENDENT OF UwI1T RACKQFRDEORFD =0

ORDER CQST RC=0401 RCzCa RC=1,0
D= 100
0.01 0e742 1es20 3461
0.10 1e221 le707 3.502
1.00 2616 2774 3.903
10.00 5.838 54877 6.245
160.0C 124957 12966 13,056
1060.,00 284366 284366 26,389
D= 10000
0.01 404736 836452 190,030
0.10 674055 93.725 [92.310
1.00 1434620 15243C5 214,284
10,00 3204563 3224687 342,907
100.00 711457 7116953 716,881
1000.00 15574546 15576661 1558.805
D=100000.0
0.01 22364730 4582.073 10434,173
0.10 36814840 51464240 10559.367
1.00 7885.920 83624799 [1765.919
10.00 17601504 17718.148 18828, 164
100,00 390644779 39091985 39362.598
100,00 855214898 85528.183 855¢1,000

i 74

RC=10.0

7.931
74939
8.023
8.85¢
13,909

28.597

435,472
435,926
440.51¢4
486 .266
763.730

(570.183

23510,9061

23935.786
24187.792
26699.93%
A1934,978

A6215,.7 44

RC=100+0

18.071
13073
18.086
18247
19916

20564

992+247
992332
993+ 185
10014901
1093.559

1678-200

54482.390
54487.060
5453348779
550124479
60045+ 23<

92146-758%



CHAPTER 7
e —

QUADRATIC RACKORDER COSTS: PERIOD OF GRACE 2.



LEAD TIME 1S GaMM& DISTRIRUTFD

MoDeL (6:R)

STANDARD DEVIATION OF DEMAND TER YFARzOW10#D
HOLDING COST = 0.0!

BACKORDER COST PER YEAR = 140

RACKQRDER COST PER UNIT BACKOFDERED =z0.10

STOCKOUT COST

ORDER C@0ST RC=De0C1 RC: 0] PC=1,0
D= 100
0.0! 0056 04130 0,388
0.10 0.130 0e175 0.404
1.00 0+388 0edC4 04542
10.00 1el197 1202 1,253
100.00 3708 34710 3,726
10C¢0.00 114494 11475 11,500
B= 10000
0.0l 3¢612 Be347 24,814
0.10 8e347 11198 25,877
1.00 244814 25877 34,712
10.00 764585 760923 80.218
106.00 237+309 2374414 238.461
10006.00 7354627 7354659 735,985
D=1000000
0.01 231175 5344229 1568,085
0.10 5344229 716644 1656,110
1.00 15884085 16564110 2221,595
10,00 40014458 40234063 5133,940
100.00 151874806 15194452C 152614494
1060.,00 47080.116 470824198 47103,012

INDEPENDENT CF

178

UNIT RACKOQRDIRED

RC=10.0

1.197
1.202
14253
14681
3.886

11.550

76.585
764923
B0.218
107,609
24R,675

739,229

490] ,458
41923.063
5133,240
68864945
15915,214

47310.6372

pr=1c2e

A7 0F
"e710
367206
e fh
Sep17

127345

237309
2375414
2286461
24bek75
313+586

770.893

151£7.306
15194.520
15261494
16915.214
213490530



LEAD TIME IS GAMMA DISTRIBUTED

MODEL (M, T)

STANDARD DEVIATION OF DEMAND PFR YEAR=zQ«10«D

HOLDING C0ST = 0,01

BACKQRDER COST PER YEAR

BACKQRDER C0OST PER UNIT RACKORDERED

STGCKQUT CpSY [NDEPENDENT OF

ORDER COST RCz0eG1!
D= 1040
0.01 0e110
0410 0e248
1.00 0¢713
10,00 2,130
100400 64387
1000.,00 194161
Dz 100040
0.01 7.025
0el0 154844
1.00 45,635
10,00 1364321
100,00 4084787
1000.00 12264307
D=100000+0
0.01 4494571
010 1014.008
1.00 20204621
16.00 87244523
100,00 261624339
1000.00 784834646

= le0

RC:O-]

0s240C
0e¢329

0e¢743

60390

19152

150844
214074
474532
1364904
4084962

12266360

10144008
1348.714
30424024
87614862
261734569

784874016

176

ZDe 10
UNIT RACKQRDERED

pC=1.0

0712

C.743

c.,988

2,228

64417

19,170

45,635
47,532
63,221
142,595
410,712

1226,886

2920,621
3042.,024
4046,142
9126,073
26285,586

78520.708

RC=10.0

2.139
2.228
2963
E,684

19,252

1364321
1364904
142.595
1894663
427,785

1232,.,137

8724,523
3761.862
9126.C73
12138,427
27378,218

78856,758

RC=102.0

60387
~e 350
bhedl7
HetH1
Bs590

20652

4086787
408942
4104712
4274785
5684989

1283354

26162339
26173569
26285+586
Z7378.218
364154280

82134.653



LEAD TIME 1S GaMMA DISTRIRUTED

MODEL (n02 &, T)

STANDARD DEVIATION OF DEMAND PER
HOLDING COST = 0,01
BACKQORDER COST FER YEAR
BACKQORDER COST PER UNIT BACKORDERED
STOCKOUT CoOST
ORDER CQST

D= 100

0.0!

Q.10

1.00

10.00

100.600

1000.00

D= 10000

0.01
G.10
1,00
10.00
100.00

1000.00

D=100000+0

0.01

0.10

1.00

10.00

100.00

1060.,00

RC=0e0!

Oe112
04235
0e668
14993
5977

174929

7+141
15067
424777
127580
382514

457,011
0640294
27374759
81654138
244800922

734380417

= 1.0

RC=0e1

04267
0335
Ge706
24005
5980

17930

17.076
214422
454201
1284332
382+741

11474543

1092885
1371034
28924882
82134277
244954415

734424766

(777

YEAR=zC« 104D

:0.10
INDEPENDENTY QF UNIT RACKORDERFD

RCIIQO

0,777

6,016

174941

49,717
51,229
64,267

135,604

384,997

1148,223

3181.92C
3278,.,654
4113,10Q02
R6E78,647
24639,832

73486,246

PC=10.0

148,691
149,152
153.,h87
192,802
406,817

1154,992

9516,204
2545,760
9835.,.62
12339,3C7
26035,942

72919.497

RC=100+0

9e03R

19069

4454933
4464072
4474457
461.06!
573 « 405

12204435

28539734
28548617
28637280
29507.386
37017920

78107.827



LEAD TIME 1S GaMMA DISTRIBUTFD

MODEL (M,R, 1)

STANDARD DEVIATION OF DEMAND PER YFARzCos]10«D
HOLDING COST = 0,01

BACKORDER COST PER YEAR = 140

BACKURDER COST PER UNIT RACKQORDEPED =zg.10

STQCKOUT COST INDEPENDENT OF UNIT BACKCROFRED =0

ORDER CoST RC=0.01 RC=0,.) RC=1.0 RC=10.0 PC=100«0
D= 100
0«01 0+102 0e234 0,678 2.025 heQ74
0.10 0e224 0305 €.703 2.033 begy76
1.00 O0+641 0e671 0.914 2.109 6+100
10.00 1.915 1e924 2.014 2.742 6326
160.00 5.742 54745 5.773 L0442 8e227
1600.00 174226 17227 17,235 17.318 18+125
Dz 1000+0
0.01 64500 144994 43,375 129,630 384743
C.10 14321 194501 44,983 130,124 38887G1
1.00 41.050 426962 58,504 134,949 3604371
10,00 1224560 1234150 128,887 175,512 404846
100.00 3674503 3674681 369,450 386,660 526536
1000,00 1102.457 1102¢510 1103,043 1108,351 11594979
D=100000+0
0.01 416,028 9594635 2775.973 8296.345 248794543
0.10 016.526 1248,085 2878,904 3327.518 24889.036
1.00 26274203 27494579 3744,255 3636,711 249834755
10,00 78434858 7881,609 8248,738 11232,765 25910132
100,00 2352046217 23531575 23644,826 24746.213 336984295
1000,0C 705570243 705604651 70594,725 70934,479 742384438

17



DEMAND FCLLOWS A NORMAL DISTRIQUT ok

SAVINGS OF (M,R,T) OVER My T)

STANDARD DEVIATION OF DEMAND PER YEARzQ« 104D

HOLDING CpsT

BACKORDER COST PER YEAP

= 0.01

1«0

BACKORDER COST PEP UNIT RACKORDERED =(0.10

STOCKQUT CQST
ORDER C0QST

D= 10«0

0.01

0.1¢

l.00

10.00

1006.00

1000.00

D= 10000

0,01

0.10

1.00

10.00

160.€0

1080.00

D=1000C0.0

0.01
0.10
1.00
10.00
160,090

1000.00

RC=0a01

0.008
0.024
04072
0.¢215
0645

1935

De524
1523
4.585
13760
414283

123+850

33543
974482
2934418
880665
26424122

70264403

RC:O-]

04013
8e025
0eQ71
0e215
00645

1e935

0.85¢C
le572
44569
13754
414281

1234849

544374
1006629
2924445
8804253

26414994

79264365

17719

INDEPENDENT CF UNIT BACKORDERED =0e

RC=1.0

o
.

(@]
()
ihl

0.040
0.074
0.214
0.645

1.935

2,260
245409
4,717
13.708
41,267

123,843

144,648
163,121
301.887
877.335
2640,760

7925.,983

RC=10.0

0.105%
0.106

0s110

Neb643

14934

646990
6.780
7¢646
14,151
41,125

123,786

428,178
433,944
489,267
905,662
2632,005

79224279

REC=1n0G.0

O-_’g'%ﬁ
Nebbh3

leo28

20044
20071
206341
22.939
42453

1234375

12¢2.796
12844533
1301831
1468.086
27164985

7R96.015



DEMAMND FOQLLOWS A NpRMAL NISTRIBUT 10N

LEAD TIME 1S GAMMA DISTRIRUTED

SAVINGS OF (M,R,T

OVER {uasR»T)

STANDARE DEVIATION OF DEMAND PgR YFAR=0Qs 10D

HOLDING CQsT

BACKORDER COST

BACKURDER CO
STECKOUT Co$S
OCRDER COQST
D= 100
0.01
C.10
1.00
10.00
100,00
1000.00
0= 1000+0
0.01
0el0O
1.00
10.6¢C
100,00
1060.00
D=100000s+0
0.01
0.1¢C
1.G0O
10,00
100,00

1000.0¢C

= G.01

$S7T PER UNIT RACKGRDERED
T INDEPENDENT OF

RC:0.0)

0.010

0.012

0.n78
04235

0703

0+640
0e746
1e727
5020
156011

45.018

40.983
474768
1104556
321.280
060705

28814174

PER YEAR

1.0

R(,:Ool

0.033
0e030

0.035

2.082
1e921
24239
5182
156060

450033

133250
122,949
143,303
3316669
9634840

28824115

180

=0o10
UNIT RACKORDERED

PCz=1.0

0.099

0.998

C,.,00C

0.125

0,243

15,547

45,180

405,947
399,750
368,847
429,910
995,006

2891,520

RC=10.0

G298
0.297
062973
N,270
C.315

Ce729

19,060
19,029
1R, 73R
17,290
204152

46,641

1219,860
1217,642
1199,.251
1106.542
1289,730

2785,018

RC=120.0

Deno4
Cenno3
Ceno2
Cen78
048190

Je045

574190
57.181
57.086
56215
51869

36600192
3659.581
3653525
3597.754
3319625

38695.187



DEMAND FOLLOWS A NQERMAL NISTRIRUT I AN

————

LEAD TIME IS GaMMa DISTRIARUTED

SAVINGS OF (N,R) OVER (M, 1)

STANDARD DEVIATION OF DEMAND PFR YEAR=Q«1Q0«D
HOLDING CpsT = 0.01

BACKORDER COST PER YEAR = 140

BACKGRDER COST PER UNIT BACKGRDFRED =010

STOCKOUT COST INDEPENDENT CF UNIT RACKORDEPLO =0

ORDER COQST RCz=0s01 RC=0.) RC=z1,0
D= 100
0.01 0.053 0e117 0,325
C.10 0117 0s154 c.33"7
1.00 0.325 0+338 0,445
1000 0933 0e937 0.97§
100.00 24679 20680 24691
1000.00 Teb667 Tetb? 7.67C

D= 10G0+«0

C.01 30412 70497 20,821
0.10 7e¢497 94876 21,655
1.00 20821 214655 28,509
10.00 59735 594981 62,377
100.00 1714477 1714548 172,251
1C00.C0 4904680 4904700 490,901

D=100000.0

0.01 218.396 4794779 1332,536
0.10 4794779 632,070 1385,915
1.00 1332536 13854915 1824,547
10,00 38234065 3838.799 3992,133
100,00 10074.,533 10979049 11C24,.%592
1066.00 314034530 314044818 31417,605

(<1

59,735
59.981
624,377
82,054
179,109

492,908

3823,065
36838,799
3°92,1313
5251.482
11463,004

31546,124

Yo N Rzl e

171477
1716748
172+2561
172109
2354402

512441

10974.533
10979049
11024092
11463004
150654757

32797490



DEMAMD FOLLOWS A NQORMAL DISTRIRUT IO

LEAD TIME 1S GaMMA DISTRIRUTED

SAVINGS OF (M, T) OVER (0G,R,T)

STANDARD DEVIATION OF DEMANC PFR YEAR=zO.10«D
HOLDING CoST = 0,0]

BACKORDER COST PER YEAR = 140

BACKORDER COST PER UNIT RACKORDEFEN =p,.10

STECKQUT COST INDEPENDENT OF UNIT RACKARDERED =0

ORDER CoST RC=0+01 RC=04] PC=}.0 RC=16.0 RC=10C.0
D= 10eC
0.01 0.002 0s017 0.Ch4 G.192 D+580
010 ~C.012 04005 0,058 0.191 0e580
1.00 ~0+045 ~-0e036 0.016 0.177 0-57?
10,00 -0.137 -0e134 -0.104 0.049 Des520
1C0«00 ~0e4d]1 -0e410 ~0s402 ~De328 0+147
1006000 ~10232 ~1e232 -1,229 -1.205 ~0e983

D= 10000

0.0! 0.116 1232 4,083 12,370 274147
010 -0e777 0349 3.697 12,248 374110
1.00 ~2+857 ~24330 1.046 11,092 264745
10400 -8e740 -8e572 64991 3.139 33.276
160.00 260272 -26+22] -25.,71°¢ ~20,9773 94416
1000,00 -784832 -784816 ~78.663 -77.145% ~62+919
D=100000+0C
C.01 70440 784877 261,299 791.683 2377395
010 -49¢714 224320 236,630 783.298 2375.048
1.00 ~-1824862 -149.142 664960 709.889 23814494
10.00 ~5594385 ~-54B4585 -447,425 200.880 2129668
100.00 -168led17 -16784154 -1645.754 -1342.275 602 +Hah
1600.00 ~5045¢229 ~50444250 -5034,462 -4937.26! ~402b+826

182



DEMAND FOLLOWS A NQRMAL NISTRIRUT N

LEAD TIME IS GaMMA DISTRIRUTFED

SAVINGS OF (Q,R) OVER (Q,R,T)

STANDARD DEVIATION OF DEMAND PER YFAR=0.10s#D
HOLDING CoST = 0.01

BACKORDER COST PER YEAR = 1.0

BACKORDER COST PER UNIT RBACKORDERED =Q.10

STQCKQUT CoS1 INDEPENDENT OF UNIT RACKORDERFD =0.

ORDER CQST RCz=Qa.01 RC=04] RC=1,0 PC=1040 RC=1C00
D= 100
0.01 CeC55 0s136 0.389 fel27 34260
0.10 0+105 0e¢160 C.3%9A 1129 34260
1.00 0.281 04302 0.462 lo148 Ye 266
10.00 04797 04803 C.P65 1.331 3+319
190.00 20269 20271 2.29% 24471 3+825
1000.00 6435 6e036 64441 6e496 7.024

D= 16000

0.01 34529 Be729 24,974 72.105 208+624
0,10 64720 10225 254352 72,230 2084658
1.00 17964 19325 29,555 73,449 2024997
10,00 504995 51410 55.3R86 85,193 212386
16000 145205 145326 146,537 158,136 2444819
10C0.00 4114848 411.884 412,238 415,764 4494542

D=100000e0

0.01 2254836 5584656 1593,835 4614.748 13351.928
0,10 430065 6544390 1622 ,544 4622 .697 133544697
1.00 1149674 12364773 1891.507 4702,022 13375.785
10,00 32634680 32904215 3544,708 5452.362 13592.472
100,00 92934116 9300.895 9378.338 10120.729 156684309
1050.00 263584301 263604568 26383,233 20608.865 28770¢b64

183



DFENAND FoLLOYs A NORUAL h]STQIgUTIOM

LEAD TiIng

MODEL (n»s Ry

1S 6aMMa DISTRYRUTED

STANDAPL DEVIATION of NEMAMD PFR YEARzge joun

HolDINA CosT 5 o0.9]

BACKpROFR cOST PER SNUARFE TIME BACY gRDERFD=}, 09

BACKQRDER 0ST PER YFRag = 1.0

RACK gRPER ¢c¢ST PER UNIT packgRDERED =g 10

STOCKOUT CpST [NPEPENDENT oF YnIT RACKQRDERFD

oPDER CqST RCz0.01
D= 10e0
0.0 0.8}
oeto 04177
1,00 0.484
10.00 fe37s
100,00 3,918
OO0, 00 1lelo4
D= {0060
0.0% 54880
0.10 124768
t .00 354003
10,00 ©94353
100.00 2g3:040
1000, 00 8664631
b=100006+0D
0.0} 424.823
O.10 912.483
£.00 2528.95€¢
10,00 1178247
106.,p0 204494635
1000.00 582794073

D'C:O']

04177
0.232
§e504
Jeg81
3ey19

114165

[2.768
164758
364389
994758
2834156

8060664

922,483
1210.746
26234077
7207.531

204584003
582814459

| SH

RrCay 40

n.4n4

o}

504
2,061
1,438
3,035

11,1469

35,003
36,349
47,740
103,706
284,311

686,994

2528,958
2629,077
3450427
7492 ,870
20541 ,462
55305,309

RC=10,C

99.353
99.75¢
103,70¢
136,115
295,566

810,286

7172,247
7207 ,531
7492,870
9834,287
21354.,679

58543,167

PC:]Q@-O

3e91 R
3¢919
34035
Ae 39l
54349

11en39

283.040
283156
2844311
295¢566
3874927

5426385

20449+ 635
2045%+003
205419462
21354473
28027719

60360 .836



PEMAND FOLLOYS 4

MoRIAL hISTp‘R”TIQN

LFaD TIME [S Ga"Ma DISTRRUTED

HEDEL (M, T)

STetDARD DEVIATION oF BEMANE PER YE4Rzgagud
HOLDING CoSY - 0,01

8ACKQRDEP COST PFR SOUARE TIME RACKeRDERFD:z|,gp

BACKURDER cDST PER Y¥aR .

lo()
RACKORDER cDST PER UNIT gacKpRDERED e 10

STOCYHUT CoST (NDEPENNENY oF UNIT RaCKERDERFN =p-

OFPER CpST RCz0,01 RC0ey P10 REz10,0 RE=1nner
b= 10+ 0
0.01 L.k59 0¢336 0,801 2,441 6e709
0,10 0336 0ea37 C,925 2.450 be71!l
1,00 0.991 Ryg25 1,203 2,544 64728
10.00 2,444 24450 2,544 3,208 6+995
100.006 5.709 6711 6,738 7,995 9697
£600.00 184449 184449 18,457 Is,529 194237
b= 10Gs¢0
0.01 (1,492 24,303 64 372 176,329 4644714
0,10 24.303 3t.402 66,832 177,024 4C44906
1.060 44372 664832 86,907 183,789 4264816
10,00 1764329 {77,024 tg3 Tac 238,994 5054419
L0060 4g4e714 484906 486 ,8)6 505,419 6574232
1000.,006 [332.911 1332964 1333,491 1338.745 1289:903
Psloocoopep
0,01 830,283 17554867 4650,907 12739,797 350204599
0.10 17554867 22834278 4628 634 12789.793 35034944}
t.ob 46504907 48284634 279,014  i3278.743 35172482
10,00 12739.797 127894999 13278.743  17267.%87 365160542
100.60 35026.599 350344 441 35172,482 351 6.542 47485040
060,05 963024839 963064647 94344,713 06724,324  100420-452

[§S



DFMAND FOLLOMS A DOR'AL npeTOlauT

o'

LEAD TINE 1S gaMN"s DISTR pUTFED

STatinarp PeEVIaTloN OF DEMANL PgR YEAR=zQs1psD
HOLBING CgsT - 0.0

BACKORDER COST PER SNUaRE TIME BacvorplRED. ). (0
BACKpRPFP c0ST PER YEAR - 1.0

RACKORNER €pST PER UNIT gackoRDERED ., 10

SToC¥ o!'T CoST [NPERENDENT oF UNIT BackgPDERTR =g,

GrlER CosST

RCz0001 RC.04 nCz1,0 PC=z16,C pCLz1g0s 0

n= 1020
0.01 Del6] Ds360 0,964 2.644 74268
.10 Oc¢321 Gendd 0,99 2,651 74270
1.00 0.R39 Derf3 1,221. 2.725 7e29l
10.00 24296 2:309 2, 429 3,358 7e495
100. 00 6¢311 6e514 6.349 ¢, b79 9e2135
1 000,00 174354 174355 17,364 17,458 1Re34s7

= {0yoe0
©.0) 114667 26,038 £9, 657 (91,911 5254131
O.10 23,203 32.084 71,605 191,558 5754281
1,00 £D.652 63,800 A8, 230 196,913 5?6.7g3
10,00 165892 166,792 175 425 242,633 54le5]2
100,00 455.955 4564203 458,679 482,557 6674241
1000, 00 253,807 1253.876 1254,559 1261.368 13774033

D={000400
0,01 8424927 1881,256 5032,738 13892 ,069 37940469!
0.40 16764443 2388,.048 5173,453 13840.,%29 37951 e564
| .00 4382.094 4610,248 6374 633 14226,997 38060408l
10,60 tigg5.706 12950.758 12678 101 17320.242  39124.24¢
100.00 32942734 129604691 33139,584 34%64.777 48208+ 64
(000,00 905874574 90592.513 9C641 90! 31133.857 95878+436

196



LEaD TIVC 1S 6aM™a DISTPHUTED

MODFEL (MrR,T)

STaMHARD NEVIaTION pF pE=ANMD PpR YEARzpe 1 OuD
HLLDING CpsT o 2,01

BACKQRNER €cOST PER snUare TIME BACKORDERED_ 1,00
BACKORDER ¢cOS7 PER vEAR . |0

RACKORDER cozy PEP yiTy packoRDEREN 4,10

STDCYQ!'T CToST NDERPENDENT ¢F UMIT aacCkpPDEnFND =0

ORPER CgST RCz0. 01 RC.04 pCel @
0= 100
0.07 0,148 0320 a, 852
©.lo 0,306 Te407 ¢, 870
{.00 0.808 Cer42 1,120
10.00 2,213 24223 2,318
100,00 6,082 e85 6,112
1€00, 00 16,726 lhe727 16,734
D= 10Q0+0
e, 0) 10,700 23,102 61,43}
0,10 22,143 294,425 62,525
1,00 584303 60,89R 86 918
10,00 1694872 1684580 167 455
100400 43%¢453 439648 441,596
1000, 00 12084442 12084496 1209,033
D=100000¢0
0,01 773.068 1665982 4438.384
D.10 1549.822 21254936 4589 .70
). 00 42{8.887 4399512 5846 .324
10,00 11550,76) 11601,939 12098 ,657
100,09 31950,474 31764.592 31905,332
1009, 00 87309 921 873134804 87352.628

187

pC=10.2

2,33¢
2,330
2.41R
3,080
6,374

14,808

16g,345
leg,935
874,695
222,524
460,503

214,390

12162, ,v40
12205 ,555
12621 ,679
16077,390
32271 307

87759.663

nC=lgope®

Hegnb
bLegnh
Geqgnn
hepat
Ret79

17'528

AbZe7nT7
462 e049
4644571
4804410
611942

1264382

33436237
33448.085
335654277
34709617
442124822

$1496095



NDEMATD FOLLOYS A MgRay NISTRIpUT N
L tL i TRV TIoN

LE&D TIMZ 1S aMYa DISTRIRUTED

SAVINGS of (M,2,7) gver (1, 1)

STaunARn NEVIATION OF DEMANG PER YFAR=Gs 1040
HOLOING CosT - p,.ol

BACK(ORDER €OST PER SQU4RE TIME BACKOQPDFRED=|,0p
BACKORDER €OST pfp YE8n o 1,0

RACKQRDER cCST PER UNIT gaCKORPERED z0e 10

SToOCVoUT CuST INDEPENPINT of YnlT RACKQPDERFD =g+

RDER CST RCzpe0) RC.0., RCa1.0 PCz10, 0 RCz1000
D= 1090
D.0) Oeb11 0.017 0,041 0. 111 0303
0.4t0 0.030 04030 0,046 n.11? feg04
{. 00 D683 0.092 0,082 0.126 De3nt8
to,00 0.228 0,927 ,226 0.227 Ceqab
00,00 0.620 0526 0,626 Oy62? Dep2?
1006, 00 o723 14723 1,723 1.721 14710
D= 1p00sO
¢.o} 0.792 14203 2,941 7,984 214928
o,10 2,160 2417R 3,307 8,0r9 2le05b
1.00 5,980 5,636 5.989 9.094 224245
10,00 16+457 1heads 16,332 16,469 256009
oo .op a5.261 45,257 48 220 44,917 454290
1OvG. 00 1240449 1244468 124 458 124,355 123e521
P= 100000+ 0
0.01 57,215 86, g84 212,523 576,257 15844262
0.1D [ 564044 1574342 238,932 584,438 15864357
].0v 432.020 4294122 432,690 657,064 1607205
10,00 1189.036 11884054 t180, 086 }129,897 18060925
fon,00 3270.125 32694349 3267, 156 5245.235 3272+219
\0p0.06 89924919 89924.843 0992.088 8964 ,b62 89244397

(88



Dcu;no FOLLLOYS A Hgktag ﬁISTnanTyom

LFan TINE 1S gttty

DISTR1etTED

. O

saviiss oF (M, R0 gvEn (00,R,T)

——

sTarnARD DEVIATION OF DEMAMD PER vEARZge1gun

HELDTMG

PACKORDES COST PER SoUARF TIME RAcv orDFRFD.,00

RACK ORDER ¢OSY pPER vFan

= OQO]

10

RACK gRNDER ¢cosT PER UnTT BACKORDERED =0s 10

STOCYQUT CoST NDEPEMPENT oF UNIT packgRDERED

oRBER (ST

D= | XN,

6.01
0.10
1,00
16.00
100, Co

joDL.CD

D= 100040

0. 01
0.10
.00

10,00

100,00

1000 .00

£=10000000

0.01
0.10
1,00
lo,00
LoD, 0o

1069.00

RC=pvo!

0.0
6,015
0021l
0:.:0r3
C.228

0,628

0,957
14040
24259
6.020
164502

594859
764621
1634207
414945
1192,259

32772667

PC:Q-I

Co041
0.0237
Osp4n
Deplt
0,529

0.()23

2124273
192,113
2104707
448,819
11964099

327Re714

1e9

PC21,0

g,080
7,312
8,020
17,0R5Z

45 52¢

594,354
583,752
528,310
579,443
1234,252

7289.273

PC=10.0

0,314
36313
CL,30R
142 7F

2,305

,650

22,666
22,6272
22,210
20,100
22,05%

446,978

1637 429
1634,474
160s5,318
1452 ,B52
1593,469
394,194

RCz1lgged

Dennl
Cogpnl
Nepnl
Cenab
Ce745

Ct,",_’}q

624344
£2¢3232
626212
6lero2
550299

406651

4504754
45034480
4494304
44144425
39954342

4332'041



PEVATD FOLLOYS A MgR's| nisTPIgy

LEan TINE

1S galt™a

DISTRIQUTED

(n,R)Y ovER (M, 1)

T1ol

STAHNARD DEVIATION of DEMAND PER YFARzpegen

HoLDIMG CpsT .
BACKORDEP OST PFR SOUARE TIME BAck pppRRED

BACKORDER COST pFR

0.01

Y Ap

s 140

=1.00

RACKORDER cOST PER UNMIT nacKoRDERED Lo, 1p

STOCKQUT CpST INDEPENRENT oF UilT nackoRRERFN =g

OQﬁEQ COgT

[ E] fcen

IO-OO
100,50

{fog .00

b= {0000

©.01
0,10
t.00
10.00
100,00

000,00

b=1600000

.01
0.10
1.00
10,00
100, 00

1000,00

p~C:(7o(71

0.078
0,160
O: 405
1.065
2791

7284

5,612
11535
294370
764976

201674

455-460
833+384
21214949
5561 ,550
l457,0.964

380234766

QC:@-l

8,160
De205
Beg2l
Tepb69
2792

74284

11,535
14,845
304444
774266
2014750

833,384
10724531
21994557
5582 ,463

(45764437

3r025.188

190

29,370
30,4¢4
39,147
80,081
292,505

526,407

2121,949
2499 557
2828 ,386
5785 ,873
14631 ,019

38039,405

~J

76,976
77.266
80.081

{02,879

209,853

528,459

5%61,550
5582 ,A63
785,873
7433,000
15161,843

81R81,157

C=16.

RCzlgpe©

?e791
2e792
2en03
26955
3e727

79578

2016474
2Cle750
202e505
29945853
2694305
547:538

‘4570.954
145764438
146314017
15161 enn3
19457 432¢

39557656



DEMAND FLLOYS & MoPHap niSTRInUT4n
- NISTRIRUT 161

LEAD TIME 1S aa™™a DISTRIRUTED

SAVINGS 0F (M, 1) o¥Ee (o,R,T)

STatunaRrp DEVIATION oF DEMAND PER YEARzGegul

HoLDING CosT - 0,01

BACK pRDER COST PER SQUARF TIME BACKORDERFD=1,00

BACKCRNER cOST PFR Y[{AR - j.¢

BACKgRDER ¢c0ST PER UNIT gackgRNEPED zgel0

STOCKQUT ST [HDEPENDENT oF UNIT pack gRNERED ZQe

QRDER CqgST FCzpe01
D= Yo o
0.01 QeGp2
0.10 204015
1,00 0,051
10.00 Z0al44
100,00 0+398
10600,060 Z1s095
Dz 100040
0.0! Qe175
0.!10 ~1+099
1.00 236721
10.09 100437
100,40 ~284759
1800.00 -790104
Dz=160000+0
0,01 126644
g,10 -794424
1,00 ~2¢84813
io,00 -7544009!
109.00 ~20774¢865
100,00 ~57151262

RC:OOI

Cen2d
Cep07
-0e¢042
-0s142
-04297

~1eg95

1,735
0e481
~34023
~10e232
~284702

~794088

1254389
344771
«218e415
7394235
220734750

~57140129
19/

5,288
4,773
1,323
-8,312
28,137

«78,932

381,831
344,820
95,620
2600 642
-2032,897

.5702,812

RPC=10,0

54203
0,201
n.lez
0,050
-0,316

~1.071

14,682
14,533
13,125
34640
~22,.,862

=774377

1C60,772
1050,036
948,254
262,954
-1651.766

~5590,4467

RCz1gpe?

4046416
409375
390967
36¢093
10¢0n®

-62+870

2920en02
29174123
2887599
26070409

7236124

~4542e¢356



DEMATD FOLLOYS & MpR™aL pISTRIpUT| N

LEAD YIME ]S C,‘,MHA DISTPIBUTED

[’AVINGS OF <Q1p\) O\/m_i—?\"f)

STANDARD DEVIATION OF DEMANE PcR YEARZ O« | oub

HOLDING CosT . p,01

BACKGRDER COST PER SQUarc TIME BACKQRDERFD= |, oo

BACKGRDER €0OST PER Y{Ap - 1.4
B’ACKonDEP\ ceST pER UNTT RA[‘KOR’DEQED =0'10

SToCKoUT CpST [HPEPRENDENT of U'nIT BACKORDIRED 0.

ORDER CpST RCzge01 RC. 0. ©C21.0
D= 1020
6.01 0.080 0,184 0,480
0.10 O.144 0,212 8,487
1.00 0355 0.380 0,565
16.G06 0.921 0,927 0,003
t0o,vo 2,393 2,298 2,412
1000,00 64189 he190 6,105
D= 10000
.01 5,787 13,270 34,664
¢,10 10.435 15326 35,216
1.00 254649 274421 40,471
10.00 66.539 674034 71,74%
100.00 1724915 173,048 174 348
1000 ,00 447177 447,212 447 545
D= 1000C0O*0
0.01 4184103 958,773 2503 720
0,10 753,960 11074302 2544 3764
1.00 18534136 1981e141 2924 ,0C6
16,00 4807 459 4843,227 s5tas 231
100 .60 124?3,099 12502 ,46858 12598 ,122
1000.00 323084504 323110059 37336,592

192

RCz1®,0

91.658
914799
93,206
106,518
14,991

451,082

5622 ,222
6632 ,%99
6734,127
7695 954
13510,098

212590,690

242491
2424125
2424472
2454945
279e314

484.650

1749L+056
174934541
175184419
177694547
201804446

35017300



DFMA"'D FO[ LOWF A ffo,?'lAL “’gTQIN'Tlou

LEAD TIYE 18 gaMMa DrSTR{AUTED

MODEL (QrR)

STANDARD DEVIATIQN oF pEuAND

HOLDIMG CosT . 0,01

BACKORPERED CgeTS = De[*FXP{ 2 5«

STECK QT CoST [HPERENDENT oF UprT RACKQRDERED

ORDER CpST RCz0u 01
L= taeQ
c.01 0.131
0.10 Re273
1,00 6,710
10,089 1.910
100,00 5,155
1000 ,690 13,918
b= 1900+C
c,0t 10,505
0.10 224104
F.00 574522
10,00 154,712
100.00 4174561
1000,00 11274370
D=10000d°0
0.01 8584191
b.10 1790.399
1,60 46594318
to,00 125314679
100,00 33p22,477
1000 00 913164953

PCzcvy

Ce273
0e353

Ce737

224104
2R, 606
59,4480
155,311
4174723

11276414

17904399
23174117
4834,077
125804158
338354533

01320’498

193

Per YEARzQ | 0xD

59,680
77,217
Lol 134
419,330

1127,85.

4659 ,318
4834 077
6256,215
13052 ,007
330956 ,424

91355 ,93n

=0

TIME RACKORDPERFED)

RCZ10,0

1.910
1917

1,989

9,1
~
N

2.’
5,371

13,97

154,712
155,311
161,134
203.941
435,067

1132,214

1253],670
12580,158
i3052,%07
16891,78!
35240 ,4272

91709 ,35)

RC= IOOaO

5¢155
5157
5177
54371
beg5]

l4e5n2

417 %561
4174723
4194339
4356067
5624359

11740481

338224407
33835533
33090666425
352400420
456707 « gD 9

9514941354



DEMAID FOLLOWS A HgrRMAL DISTRIRUT N

LEAD TIME (S GaMPaA DUSTRYRUTED

MpODEL (M, T)
STaMNDARD PEVIATICN oF DEMAND PER YFARzgelg4D
HalpING CosT - 0,01

R [y TS - .
BACKGRDERED CpSTS = o, *EXPl 2 5% TinE BackonrDFRED)

sToCrpllT CoST 1HDERENDENT @F UNMIT aACkgRDERED =0

QROER CoST RCzoe01 RC=04) PC=140 RC=10,0
0= 1020
.01 0.257 Deg2l 1,306 1,383
£0.,10 0s520 Oepb? 1,353 3,306
1.00 14306 143523 1,724 3,51"
10.60 3.363 2.3%96 3,518 4,500
100,00 847093 Be795 &,R2¢ 9,147
100,00 224840 22861 22,740 22,954
D= 10000
0.01 204778 424154 105,786 274,725
0,10 42154 544023 109,621 275,044
1.00 105786 10°e601 145,451 784,942
10.00 2744025 275e044 284 942 365,199
160,00 712¢198 7124464 715,116 746,900
10p0.00 lgsle647 18514716 1852 ,427 1859 ,300
P=100000+0
6.0) 163,038 3414,482 8568 692 22196,002
0,10 3414,4R2 43754900 RB77,652 22278,599
{.00 8568+692 88774652 11377 339 23581,8096
10,00 22196,092 2227R4599 23081 ,896 20581 ,08l
100,00 57684067 57709,604 57924 357 60012 ,9209
1000,00  1499g3,372 1499884973 150044 ,970  150603,327

194

—

RC=1p0e D

Be793
Re796
Reg2®
9147
11e722

?3e782

712¢1 98
7120444
715116
740900
949.516

1926341

57658-067
57709404
579744357
6Q0124929
76910.511

56033.6[6



PEMAND FOILLOWS A MaRMAL DISTRIpUT oY

LEAD TIME

1S GaM"a DISTRIRUTED

MODEL (s A TH

STANDARD PEYIATION oF DEMAMD PER YEARz(pe1ged

HOLDING

CGST =

Ce.0}

BACKORDFRED CpsTS = o, 1#FXP( 2,5% TIME BACKORNERED)

sTOCKGUT CoST INDELFMDENT gF UNMIT RACKORNERED =0

gRDER CgST

D= 10e g

10,00
106,00
1086,00
D= 160Q+0
0.01
N, 10
1.00
10,00
1ng.00
1000,00
D=160NCQeD

0,01

RC:O.Ol

Ce251
Cvdas
le2n4
3ell6
8¢0U08

21653

206341
39282
974550
2524396
6554906

1705272

16474593
311861
700l .589
204444047
531284401

138127,048

pc:Cll

0e532
Dep53
le26!
36131
Be102

21,054

434124
52,886
102,134
2534631
6564229

1705¢356

3493,065
42834741
82724838
205444132
531544522

1381334842

195

rRCa1e0

109,11
112,123
137,503
265,548
659,441

1706,19%

8838,008
9081,970
11137,727
21509 ,330
53414,744

135201.757

RC=10,0

282,889
283,689
291,520
357,507
690,425

1714,547

22914,024
2207p,822
236123,123
28958,991
55924,388

138R78,334

RC:]OOOO

9078
9¢na0
Qe 006
%e357
11e476

220162

735303
7354512
7374592
7576952
929519

17950304

505594578
50576463
597444037
613949119
75291 +037

1454034408



DEMAMD FOLILOYS & MRMag DIST*InUT N

LEAD TIME 1S 6aMMa DisteypuTED
HEA DISTRIRUTED
MODEL (M/R,T)

STANDARD DEVIayIoN gFf DEMAMD PER YF ARz e lond

HOLDING Cgp

RACKORDERED CopcTS = p,eExP( 2

STOCKOUT CgST INDEpEMDENT oY

ORDER CpST RPCzgag1 RC.0 RC=1.0 PCE10.0
D= 10«0
0.61 04240 04496 1,250 3,238
0,10 O¢d77 Dec23 1,290 3,240
1,00 lalol le2309 1,621 3,363
10.00 3.084 3.097 3,222 4,215
100,00 BeQ15 8010 8,052 8,377
1060,00 20,838 20,530 20,848 20,935
D= 16600
0.0t 194423 49,181 101,215 262,290
0,16 364607 5C450C 104 471 263,15n
1.00 0644R0 100,377 131,3¢1 271,624
10,00 24948u3 25C4848 260,940 341,381
100,00 6594214 6494487 652 205 b78,549
1060 ,00 l6g7.807 1687 4957 1688 666 1695 ,733
DEIODOCE 0
Q.01 1573.275 32544670 8l9g 370 21245 487
0.10 3127,111 4090,516 Rd4e2,142 21315,784
1,60 7514.881 81304541 10635,341 2?2092y ,87¢C
10,00 202744020 2031R 44972 21139, 498 27651 ,%37
180,00 525064347 526064452 52828 ,504 £4062.460
1000,00 136718,829 1367244553 13h6781 976 137354 ,345

sT .

G.0!

~
0¥

196

MIT RACK(CRDERED =04

TIME RACkoORMERED)

RCzlgoeu

Bedqlb
Q9419
Begsa?
Re71?
106958

2le7al

6Rle728
681eg54
6R4e210
704223
8874501

176446227

5521%¢929

55421 a045
57204082
71894¢907



DEMAND FGLLCWS A NoRMAL nISTRIpUT oM

LE&D TIME 1S GaMMa DISTRINUTED

SAVINGS OF (M,R,T) OVER (0, T

STANDARD DEVIATION oF DEMAND PER YEARzQelgsD

HOLDING CpsT = 0.01

BACKORDERED CgsTS = Q4 1%EXP( 2,5% TIME BACKORNERED)

QRDER CoST RCzpe 01
b= tge0
0.0} 0,017
0.10 0eC44d
1,00 6,115
10,00 0¢299
1¢0.00 G778
1000,00 24022
Dz 1000eN
0,01 1,355
0,10 3,548
1.60 94306
10,00 24,222
100,00 622904
1300,00 1630760
D=100C0O0e0
0,01 1094763
g.10 2574350
1,00 7530811
10,00 logle98s!l
100,00 51nle700
1050,00 132444563

RC:OO[

l1e973
3,523
9¢224
24,196
624977

1634758

159812
2854384
7474111
19594909
51014152

132640420

197

RCz1.C

0,086
0,063

0,113

0,296,

0,777

2,021

4. 572
5,130
9,160
23 ,98)
62,911

163,741

370,312
415,510
741,998
1942.438
5095,762

13262,994

0,145
Dela7
0,165
0294
De’79

2,019

11,735
11,887
13,337
23,817
62,351

163,568

950,519
362,812
1080,3264
192¢9,1904
5050,469

13248,982

0.376
0e377
OsaRrR2
Ney2B
NDa765

2ennl

304471
304510
30905
24,677
61e925

162114

24684138
24714349

25034318

N

2898847
5015¢904

13131219



DEMAND FOLLOWS A MoRMAL nISTRIRUT N

LEAD TIME 1S GgaMMa DISTRyRUTED

SAVINGS OF M, E,T) avER (80,R,T)

STANDARD DEVIATION OF pEMAND PER YE,AR=z0e104D
HOLDING CosT - ¢,0]
BACKORDERED CpeTS = g 1*EXP( 2,5% TIME BACKGRDERED)

STOCKGUT CoST INDERFNDENT oF UNIT RACKGROERFD =0

OoRDER CgST RCzps01 RC.0y RC.140 RC=z10,0 PCzlpnen
D= 1oeq
0,01 0,011 0.036 0,007 0,254 Oebhl
0.10 0eGQS 0vp29 0,004 0e253 0661
1.,C0 0.013 0e022 0,077 04246 0659
10,00 04032 94034 0,056 0.199 0eg39
160,00 0083 0,083 ¢,089 0,147 0e518
1600 ,.00 0,215 Gez!5 0,216 6,232 De3nl
Dz 1000+0
¢,01 0e917 2,943 7,867 20,599 534576
0,10 0,676 2,385 7,652 20,531 534558
1,00 1070 1¢787 6,202 19,896 53¢381
10,00 2,593 24783 4,568 1,126 519729
100,C0 64692 64742 7,236 11,874 4)4928
$080,00 17,386 174399 17,52¢ 18,815 304877

Dz1000C0e0

0,01 744317 238,395 639,627 166a,54] 4339 e449
0,10 540730 1934225 619,828 1663,0235 4338208
1,00 660709 1424297 502,386 161,553 43234897
10,00 2104027 2254442 369,972 1304,204 4190037
10,00 542,034 5464070 386,150 761527 339643230
1000,00 14084239 1409,289 1419 781 1523,990 2501 eyt

198



DEMAMND FOLLOWS A NaoRMay hISTRIRUTIoN

LEAD TIME 1S GaMMa DISTRRUTFD

SAVINGS OF (0,R) gVER (M, 1)

STANDARD DEVIATION gF DEHAND PER YEARzQelp«D

HoLDING CpsT - 0,01

BACKGRDERED CpeTS = g, ¥EXP!

STaCKoUT CgST [NDERENDENY oF UNIT BACKORDERED =N

gRDER CgpST RCzpe0l
D= 1¢eu
C.0! 0,126
G,10 0¢243
1.C0 04506
10,00 10473
160,60 3,638
1000,60 8s942
D= 100040
0,01 10,183
0,10 20,050
1,00 484264
10,00 119313
100,00 294,638
1000,00 724,277
D=100OC000Q
0,01 B244847
0.10 16244083
1.00 39094374
10,06 96644323
100,00 2384541660
1000 ,00 586665419

RC._._o.1

0,248
0e314d
Coblh
14478
3¢639

Beod?2

26,05¢
254417
49,621
119,734
2944742

7244302

16244083
20584783
40424575
96984441
238744071

58663l475

199

RCz1,0

48,264
49,921
63,224
123,826
295,777

724, 55¢

3909 ,374
4043 ,575
5121 ,124
1002¢9,886
23957,930

58689 032

2,5% TIKE BACKkoRrDFERED)

RC:'IOIO

1,473
1,47n
1,529
1,934
3,776

5,976

119,313
119,734
123,826
154,658
305,833

727,Cg6

9664,323
969g,44!
10U29,388
12689 ,300
24772 ,509

58893,976

RC:log;ﬁ

3638
30439
30452
3¢776
4771

94210

2744438
2949742
2954777
3054833
3n6e4s7

751 e460

23865-669
23874071
239574930
24772509
31303002

608R4 .45



DEMANDE FOLLOWS A MERBAL ”IST”IGUTIDN

LEAD TIVME 1S 6,MMa DISTR{AUTED

SAVINGS oF M,7) oVER (66, [, T

STAMDARD DEVIATION oF DEYAND FErR yvEaR

HOLDING CpsT .

BACKoRDEPE

SToCHoUT CoST [NDERENDENY of UNIT RACKARDERFD =0

ORDE® CpST
D= 100
0.01
Oclo
100
10,00
100,00
1600, CO

D= [O00~0

10,00
109,060
1000,00
DZ100000e0
.01
0,190
1,00
{0.00
log .00

1000,.,00

Al CogTS -

FCz=pea1

20,438
~2¢872
284236
-2b4629
-5be292

-146-374

~351445
_232.621
~667+402
-l7514955
~45594666

1gs6e3z4

0.01

O 1 *FXP(

2,54

pc:O'l

Osol2
-0¢@la4
-0e92
~0e264
~Def94e

-10807

0,970
~le138
“Tedt7

-214413

-564236

-{461360

784584
924158
-6044814
173440466
45554082

11855131

£ 00

=0e Q%D

RCz1.D

0,041
0,017)
-0,037
-0,240
-C,687

-1,895

3,325
2,522
-2,958
-1l9. 414
~58,674

-146,215

269,317
204,318
~239,611
-1572,516
-45C9,613

~11843 213

TIME BACKORDERED)

0.1009
0,107

<081

»)

-0 0095
-0,627

'1-737

6,864
84645
6.558
-7.69]1
~506476

-144,753

718,023
700,223
531,227
-622,990
-4089 ,54)

~11724,993

QC:loo-O

DepnbS
Oe25
Dep77
G211
~0e2a7

~1es20Q

236705
23¢048
2720476
174052
-19597

21306237

1871.512
186HeR57
182Ce5p0
1381e189
-1619¢774%

-10630e208



LEAD TIME 1S GaMMa DISTRIRUTED

SAVINGS OF (0,R) oVER {pQ,2,T)

STAMDARD DEVIaTIgN oF pEMAND PER YEAR=Qo | 0uD
HOLDING CosT . 0,01

BACKQRDERED CosTS = 0, #EXP( 2,5% TIME BACKQRPERED)

SToCKEUT CoST yNDERENDENT oF UNIT RACKQRDERED =g
ORDER CoST RCzce01 RC204 PC21,0 RC=10,0
D= 100
0,01 0v120 04260 0,637 1.582
.10 0,212 0¢300 0,647 1,585
1,00 Osdod 0e524 0,744 1,610
10,00 1e206 le214 1,289 1.839
1co,co 2,943 24945 2,964 3,153
150,00 7.135 74135 7,140 7,189
D= 1000¢0Q
0,01 90746 21,021 51,569 128,177
0,10 174179 24,279 52,443 128,379
1,00 40,028 424454 60,246 130,384
10,00 07¢684 986321 104,412 148,967
120,00 2384346 2384506 240 103 255,358
1000,00 577902 577460943 575‘.34:. 582,333
D=10000000
0.01 7894401 17024667 4178, 69! 10382,345
0,10 1391 .442 19664425 4247 893 10398,644
1,00 32424272 34384762 4881 ,512 10565 ,415
10,00 70124368 79634974 8457,372 12066,310
100,00 193054994 193184989  19448,316  20683,968
10¢0,c0 4601C,005 46813,344 46845 819 47168,983

20/

RCz=1gQe?

30923
30923
30029

3e¢086

74660

317743
3174789
3184253
322885
366446C

620&423

257374172
257404930
257784510
26153e40h8
206034228

502544274



CONTINUOUS LEAD TINES




SUPPLY _FOLLOYS__A GANMA DISTRIAUT|aw

MODEL (Q:R)

LEAD TIME IS 0.1 OF & YFAR

STANDARD DEVIATION OF DEMAND PgR YFAR=D+1GxD
HOLDING CaST = 0,01

BACKCRDER COST PER YFAR = 1.0

BACKORDER CCST PER UMIT BACKORDERED =010

STOCKQUT COST INDEPENDENT OF UNIT RACKODRDERFD =r.

ORDER CoQST RC=Ge01 RCzC. RC=149 RC=12.0 PC=100sb
D= 100
0.01 0c¢067 0s149 B,421 1.236 3637
0s10 Celda9 0e197 0.4239 1624 34679
1.00 0ed21 0e439 0.581 14292 3454
10.00 1.236 le241 1.292 1.710 3.804
100.00 34637 3639 3.654 3.804 5.053°
1090.00 104712 106712 10.717 10-762 1 Ye201
D= 106000
C.01 54665 12.604 35,662 104.584 307571
C.10 12604 16684 37.119 165.924 308.p01
1.00 354662 374119 49.135 109.315 3094297
10.00 104584 1054024 109,315 144.701 2214+933
100,00 3074871 3084001 309,207 32{.933 4264145
1000,00 0064643 9064681 907,064 210,880 G48.093

D=100000.0

0.01 4794+504 10664806 018,429 8r52.028 26058 «224
0.16 1066806 14124138 3141,742 8889,273 26069.222
1,00 3018.429 31414742 4158,.748 9252.431 261784909
10,00 8852,028 RBR9.273 9252431 l2247.513 27248109
100.00C 26058.224 260694222 26178,909 27248.409 36068.92%
1060.00 767384231 767414470 76773.856 77096 .85% G0246+564

202



SUPPLY FOLLOYWS A GatiMa DISTPIAUT oy
M

MODEL (M, T)

LEAD TIME IS @.1l OF 4 YraR

STANDARD DEVIATION of DEMAND PER YEAR=D.10%D

HOLDING CosST = 0,0]

BACKORDER COST PER YFAR = 1«0
BACKORDER COST PER UNIT PACKORDERPEN =g, 19

STOCKQUT COST INDEPEMDENT OF UNIT RACKILRNERTN =7,

CRDER CaST RCz0e01 RCz04 PC=y o0
D= 100
0.01 04130 Ne283 0,775
0.10 0283 Ce371 DLspé
l.00 0e775 J+8064 1.057
10.00 2+199 2207 2,294
100.0¢0 66266 be268 6,294
1060.00 174657 17.857 17,865
D= 1000.¢
0.0 11017 234923 ~5,585
.10 234923 314399 68,182
1.00 6£54585 684182 89.488
10.00 1864159 1864916 194,318
100.00 530335 5304553 532,717
1000.00 1511394 15116456 1512.075
D=100000e0
0.01 9324501 202448860 5551.143
0. 10 20244880 26574627 5770,9¢8
1.00 55514143 57704907 7574.236
10.00 157564479 iSﬂZO.?Fﬂ 16447 .997
100.00 448874595 440054964 45089.160
1080.00 127024,410 1279294647 127961.998

203

Prz10.1

2.199
2.298
2290
3.013
6.543

I17.938

1864159

166.918

194.318
255,040
553,807

1518.243

15756.479
15820.758
16447 .087
21586,.572
16874,197

128504.106

Pr= [N il

ba766
6248
be299
ba543
3.588

13-61}8

530-3235
530553
5324717
553.807
726864

15784349

448874595
4¢905.964
450894160
468744197
61521727

133591464



SUPPLY FOLLOWS a GOMMA nrgTR
—— DISTRP

MODEL

LEAD TIME

STANDARD DEVIaTION
HOLDING CosT =
BACKQRDER COST PER yv=ap
BACKORDER CcQOST PFR uMrT

STRCKOUT CasT

ORDER C@ST

0.10
l1.00
10.00
100.00
1000,00

D=10000040

l.00
10400
100.00

1000,00

(a.R, T)

IS g.1

RC=0a(1 RC=0.
0¢132 Ce304
0e269 Je377
Ce729 Ce76R
24065 2.a076
5.88] 5885
164761 164762
11e191 254694
22,804 31894
614665 644991
174762 1754745
497.793 498,074
1418.630 14184710
047.206 2174.77p
10304131 2699.538
52194315 55004872
14791,923 14875.049
42133.2Q3 421564982

120072.,849

0.0G1

OF 4 yrag

OF DEnanMD Prp YEA

H 1¢0

RACKOPPEPRPEND

INDEPEMNDENT CF U= Y

120079629

204

Tron

R=%e 10D

=0.10
RACKORMERFN

‘?F:I;O

0.%4)
0.865
1,074
2.188
5.918

16,771

71.168
73.229
90.2899
185,225
500,873

{419,5)

6023,640
6198.093
7693.684
15677.486
42393,889

120147,393

202,229
202,828
208,702
259,062
527,893

1427,488

17116.70j
17167.375
17664.566
21927.000
44685,835

l20622,583

r“C:lOOtO

bago?
6809
6830
7.027
8.723

17.775

5764183
5764354
5784040
594802
7383256

48768+129
487824599
48927.018
50344.013
62491950

127340.379



A CAMMA

SUPPLY FOLLOWS DISTRIDUT AN

moDEL (PR )

LEAD YIME 1S 0.1 QF A& YEAP

STANDARD DEVIATION OF DEMAND PR YFAR=Z¢10xD
HOLDING COST = 0.01

BACKDRDER COST PER YFAR = 1.0

DACKORDER COST PEP UMIT RACKQRDERPTMN =0.10
STOCKQUT COST INRFPEMNDENT OF

UI'TT RACKARDERED =z(0.

ORDER CQST RC=0.01 RC=01 PC=1.0 RC=10.0 RC=1p0«0
D= 100
0.01 0¢121 04268 6.738 2.096 5,973
0e10 Ce257 0e345 Q.74 2.104 5.575
1,40 0.7C0 0e732 ©.982 2.178 S.906
10.00 1.987 L9996 2.085 24799 64208
100,00 54661 Sel64 5.690 5,942 74976
1000,00 16133 164134 16,141 16.216 164935
D= 100040
0.01 10.232 224699 b2.485 177.439 505+5L7
0.10 212726 294162 ba.692 178.083 5054701
1.00 594289 blag1?9 83,111 184.372 507+536
10.00 1684201 1684973 176,466 236.867 625461
100,€0 4794153 4794373 481.573 502.934% 6754071
1000.00 13654523 13654586 1366.214 1372.482 1433-363
Nz100000s0
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0.026
0e074
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0.604

1.723

3.(00
3.4%0
6.376
t7.850

514144
145,860

2462.400
295,378
539.701
150,821
4328,853

[2345,607

FC=z10.0

gl 03
0.]04
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RC=14.0

0293
0.292
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0.262
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6931485

188364743

511884177

2 08

RACKORNDEDN

Z0.10

RT=1,0
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SUPPLY FoLLOWS
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0.0}
0440
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1321R,590

259501599

24738
207309
2e749
201443
3eg00

Ten4d8

2610640
2610733
2620441
271ep74
3444528

673¢3907

24990.8n8
250884779
25097441
269584509

32872437



DFMAND FOLLOYS & MoRway o1s7r )y

RinT 0N

Y ¢ W A Gav T
EEEEE_——9££9—S r‘lﬂf DISIRIBUTION
= T — "7 1N

SAVINGS oF (M, 1) OVER (aC,p, T}
7 OVEP e,

LEAD YIME 1S 4 OF A vrar
STANDARD DEVIATION oF PEMAND PER YEAR=Cu ] guD
HOLDING CagT . 0.0]

BACKORDER €OST PER SQuapp TwE BACKORDERED, |, g

BACKORDER casSY PER yEgap = ]eC
BACKGRDER ¢cgsT PER iy RACKORDERED |0 )4

SToCKQUT €4ST INDEPENDENT of bnyrr BACKQRDERTD z4,

orDER Cosy RCz0e01 RCz04) RC=1,0 RC=10,0 RC=lane”
D= 102
Q.01 0s003 Cep26 0,075 0,199 04520
0,10 “0.017 0e007 0,048 o lo7 Oesyo
1.00 Z04¢53 04043 0,019 0,177 Qe 4
10,00 s0el42 «04139 -0,113 0,049 Ceqs3
100,00 204371 ~04371 -0,343 ~04294 Oey27
1200,00 204970 «0e970 =0,948 w0 ,949 «00769
D= 1ocose
0,01 042460 2,483 7,196 18,994 494473
0.10 L1578 0e680 6,487 la.798 494622
1.00 ~5¢084 wdey2] 1,778 16,948 490111
10.00 -13455] 134281 ~10,767 44644 444278
160,00 w35e473 +354402 =34 ,697 -28,129 12¢133
10c0,00 924693 n?244674 ~92,488 90,645 73:486
021600000
0.01 24,887 2374274 687,543 1814 ,683 47464259
0.10 -150.735 654016 619,879 1796,207 47414382
1,00 “dg5,744 -393,796 169,855 1610,433 4692459!
10,00 “1204¢8]4 212694007 -1028,703 443,747 42300769
100,00 ~3309¢406 133824702 -3315,250 ~2687,720 1159¢290

2y



DEMAND FGLLOWS 4 NORMAL ny1STR]

RPWTOU

SUPPLY FOLLOWS A& Gauwy DISTRIBUT 41
SAVINGS OF (0,K) pVER (h0, &, T)

LEAD TIME

IS 0,1 oF & ygar
STANDARD DEVIayIgn OF DEMAND PpRr YEARZQs 104D
HOLDING CosT . o.0¢

BACKHRDER €QST PER SQUARE TIME BAcKQRDERFD—].nO

BACKgRDER ST PFR UMTIT

BACKORDPER CcoSy PER yFag

STQCKQUT CuST [NDEPENDENT of

1«0

BACKQRPERED

200

UNIT RaCkoRDERED Z0e

oRDER CpsSY RCzuo0} RC=04 RC21,0
D= Igen
0,01 0:095 0,208 0,517
0,10 0,166 0e239 0,525
1,00 0.389 0osld 0,509
10,60 0.958 04965 1,029
100,00 20367 24369 2,386
1000,00 5,818 5e8l9 5,823
Pz 10060
0.C1 9062 19,900 49,405
0,10 154839 224799 5¢,157
1,00 374126 39,549 57,100
10,00 914568 924212 38,342
106,00 226667 2264331 227,964
1600, 00 555,936 555477 556,392
D=100000e0
0,01 865,800 19014464 4720,872
e.1a 1513,454 21784428 4792 ,573
1,00 3547,385 37784898 5464 405
10,00 87494339 88104904 9398,557
100,00 216104303 216264077 21782,1139

219

1,299
1,301
1,319
1,496
2,549

5.866

124,113
124,29
126,077
142,985
243,545

560,524

11859 036
11876,118
12044 ,783
13662 ,344

23270,878

34258
34259
3e263
3e3p7
30727

6s278

3116313
311355
311772
31%5e9R2
3560141

59%e97 !

297464177
2075040161
29790400
301894347

340319427



DEMAID FOLLOYS & MokMay

_QISTVIMUTION

SUPPLY FQo1L0%s

MODEL (neR)Y
| ——

LE&SD TIME JS o,1 OF A yraR

STANDARD DEVIATION @F nEwaNp Fre YEAR-0w (0xD
HOLDING Cos¥ - 0,01

BACKOPPERED CofTS o g, 1#6XP{ 2 54 TIME BACKOERFRER)

SToCpUT Cu3T [NDERPENDPFNT of UMIT oaCkgRPERED zge

GRDER CoST Rt:0.01 PC204) RC.1,0 RCz10,0 POzl
D= lovo
0,01 O.lss 0,3t 2 0,772 1,972 Sepr
0.0 0.3]2 0e328 6,799 1,980 5e0°
i.00 D772 04799 1,021 2.050 5407
10,00 1.972 1e980 2,050 2,618 Ryt
1o, 00 5.057 5.059 5,077 5,258 b7
1000 ,62 (2,974 12,971 12,976 13,524 13e4°
D= 16000
0.01 16617 33,375 82,670 211,274 54140
0.10 33.375 42,623 85,608 212 .Ca9 541601
1,00 £24,670 85,608 109 327 219 534 54349
10,00 2114274 212,049 219,504 280,425 56342
100. DO 5ale718 5414918 543,906 563,234 719e2¢
1600, 00 1389457 13894508 1300,019 1395,118 1addegr
D=fopodo:0
0.0 170,060 35754260 R855 A3/ 22632,198 58030e2°
6,10 3575.260 4565, a54 9170 542 22715 221 58051 455
1.00 A855 0837 9170542 PITIL are 23522,%40 2825 4er
10.00 224324198 2271522} 23522 ,440 300309,77¢ 60337 +0"
100.00  58030.229 580514507  s8264 542 60335,059  77052.0°
1000 .00 148842 .057  14aR47.537  142902,320 149448,550 1547594

220




DEMAND FOLLOYS & MgRUAL DISTRINUT |

SUPPLY roL|LO0Vvs

MODELM, T)

LLEAD TIME

15 0.1

oF A YEAR

A GAMHA DISTRIANT N

STaNpARD PEVIATION OF pEMAND PER YEAR. (0 102D

HOLDIwE CoxT
;}ACKORDE’“ED Cof‘,TS - G'I*EXF)( 2

STOCVOUT COST XHDFP‘E"]F,[—:MT OF' Ul QACKOP"_)F:QFD =0

oRDENR C@ST

6.10
1,00
10,00
lop.no
1600,00
b= tQoprl
0.01
0.10
l.o0
10,00
100,00

10006,00

D=100000D

1,00
10,00
100,00

1000,60

RCzp,01

0.304
0.594
14419
3,493
844525

21v304

324588
631651
1524034
3744207
923.964

22824110

3490.y57
6818e402
1h2g64276
400854953
980774326

24444538l

Q.01

-
o S ¥

RC:O-]

D¢594
Ce75}
14468
3.c06
Be628

210304

634551
8Ced93
1574217
3754524
9244290

2252:1?!

6818,402
£62206673
168414454
40227102
9e012,3024

244474,020

RrCz1.0

1,419
{1,448
1,856
3,625

8,659

21,312

152,034
157,217
198,819
Jag, 3225
927,545

2282,997

16286 276
16B41 454
21297,977
4159%98,391

99360, 742

744560;391

TIME BACKQRDRRED)

PC=1C.0

374.207
375,524
18,328
491,087
259,144

2291,934

40085 ,9513
4c227, 102
41598 ,309)
52604,004

102748 ,027

245421 ,5246

PC=zlapn

Set,2
Bep2
Rep S
Regyr
11e32

22631

959« ¢
1212007

236917

9&977c?7
7901203“
993AC.04
Ipp748en7
1297?6.ﬂ1

-~



DENAND FOLLOMS A TRl p1STRINUTIoN

e

gupPPLY r0OLL0YS

A ganta n1STRIAUT (g

modfL GosR, T

LESD TINE 15 p,1 oF & ygaR

sTANDARD CEVIATION OF DENAND PEP YEAR_0. 104D

HOLDING CosT = 0401

RACKGRDERED (psTS = 041#5¥PL 2.5« TIME RACKORNERED)

STCY QUT ST HDEPENDENT of UHIT pacroRDERED =0

pRNER CgST PCzge01
D= J 0O
0.01 Ge298
0.10 64556
1.00 1e314
16,90 3,232
100.00 74979
1000.00 19707
D= 16000
0.04 31937
0.10 59539
1.00 [401809
{o, 00 3464195
100.00 854703
1000 ,0p 2111:012
D=10000p+0
0,04 34p1.343
0.16 63774993
t,00 15023,819
10,00 370a5.248.
100, 0o S1e57ePH0
10C0,00  246137.64]

pC:Ot}

654036
72,588
1470662
347,798
855101

6966482
p450 4717
|R753,643
17257,033
91500.563

2241484173

222

rC.1.0

1,461

1,520

156,552

160,639

194 ,854..

363,243
859,062

2112,100

1677C,276
17208 ,026
20873 270
angll 497
92024.872

226253,391

FC=10.0

2,6Q0
3,610
3,704
4,493
8,374

19,808

385,652
3BhH 684
394,778
481,290
R97,210

2121,883

412312 ,03¢
41422 ,28l
42503 ,824
51556 ,977
96111,399

22730} ,435

Pr:loo-o

8-890
Rapnor
Beoglb
Ge149
11077

ZO.éﬂ,B

952561
9554119
950ep4l
1lqn.7n6

2216109

10201234363
1020404729
1022174775
10407244445
1273474733

2373°54154



SUPPLY FOLLOYS & GaMMa nISTRIKUTyoN

MOPEL (MR, T)

LEAD TIHE 15 g,1 gF & vear

STARDARD DFVIeTION OF DEMAND PrP vEAR.Colgal
HoLDLI!IG CosT - 0.0]

pACKgRPEPED Cosfs = Qe FEXPL 2 85y Trug BACKOODERED)

SToCxral'T COST IMDEPEMDENT gF Unly BACK oRDERED cpe

ORDER CgST RCzg. 0t RC.Cuy 6C.1,0 PC=10,0 Qfzlnn
0= e«
0.91 Be285 Oes568 1,341 3,352 Re27¢
G. 10 Ci547 0e705 1,403 3,342 Re2 77
1,00 14301 1e350 1,741 3,464 Rean
16,00 3.200 3e2!3 3,33 4,301 Rege
100,00 7.902 74505 7,936 8,239 10es2”
1608,00 19516 19517 19,525 ly,&OL 20e3%"°
Dz 10000
0,01 30,574 60,828 145 8go 359,024 gRbes
0.1y 58,570 75,517 150,245 36g,14n7 grhe70
1,00 139,346 144,467 lee,527 371,104 BBYGeris
10,00 3424028 5444186 357,328 460,721 glées?
100.00 B464449 546786 856,138 R8B2,5997 11374g¢
1006, 0p 2090 (647 2090,730 2091, 541 2090 242 2180402
P=106000+0
0,01 3275,122 516,019 15619432 30950,573 9406532
.10 £274,129 0894551 16094 ,567 305794997 94397.1d
.00 149274135  15497.009 19951, 107 39753561 9520245"7
10.60 J6724,61a  36870.074 3A277,R3% 49353.544 gplpless
100,00 $06,3.760 907094707 91068 950 gtt46,252  }2190%.2"

1000,00  223Gs5.284 2239644188

223

224052,200 224040 ,329 2335292 "



LersD TOLLOYS A HR“Ay n1ST® iaut oy

—

cUePLY FOLLOYS A GerMe n1STRIauUTp oy

S
U

¥

LY INGT CF (MLRTY guin (M T)

Leap TIYE 15 0,1

OF A YERAR

CTA¥DATD DEVIATION oF DPEMAND PER YEAR:p. 10D

HoLDING CosT = 0401

nACKERNETED CosTS = 04 #EXPE 2 54

STDCKOHT CQST INDEPENOENT 4F UelT RACKHRDFRED =p»

ORDER CpST RC:0e01
D= 10O
0.0t 04019
0,10 0.047
1.00 Ool18
10,00 84293
100.00 0724
100D, 0D 1,787
Pz 10000
0,01 24015
0.10 5,081
1.00 124688
10,00 314378
19p.c0 77515
1000, 08 1oledod
P=t00000 0
0,01 215,835
0,10 5444273
1.00 1359.141
10,00 33414339
100,00 83034576
1006,05 205104097

RC:o.l

Q.026
B.046
Ooy 17
0+293
De724

14787

2,823

44,977

12,550

310337
774505

1914461

302,383
533,112
1344,355
3357.078
g302.507

205094833

2.2 4

!;-c:loo

666,844
746,887
1316,786
3320,556
8291-982

20507,192

TINE BACK~wDERED)

PC=1040

5,142
0.144
0albl
D.282
C,715

1.785

15,182
15,376
17,221
30,362
7he564

191,194

1624,380

1647,104.

1844 ,810
3252,460

820,774

20431.197

374453
37e5¢01
374978
420537
740904

129114

40124015
40170157
406R+348
4556430
gb33e577

20258¢333

.

W



DENAND FQILLOYS & MoRMal njsTPleuTygn

QUPPLY FOLLOYS

A A ATA (\ISTQIQUTIO':‘

SAVINGS of (HLE,TY pvre (o, BT,
N

———

LEAD TIMI (5 g,1 oF & ymaP
sTallnaRn nrVIATION of pepain
HelDING CasT = 0.01

RACKERNEREN CosTS 2 oo {#EXPI

STOCVouT CooT JHREERERDENT 4F

oRPER Co>T PC20e6] FC.o,

D= 1Q+C
0,01 04,013 0039
0.10 04009 0.031
1.00 0.0}4 Cep22
to,00 0.031“ Cv034
100.06 0.077 0078
1000,00 0,190 tay90

D= 000D
0,01 1,365 4,208
0.10 G970 34372
1,00 1,463 2,395
10.00 3,367 3,413
100.00 84254 B8e315
{0 00,00 20,373 20,388

D=1p00600+0
0.0l 146.221 450,793
0,10 103,864 3614165
1,00 156,684 2564544
Io.00 3404634 387009
100,00 84205 g90 + 7606
1000, 00 21 g2¢360 2183.986

225

PER YFARz Qe 104D

.
2,5«

UNIT BACKQRDERED =g

TIME BACKGoNFTED)

RC.1,0

0,106
0,097
2,078

0,055

10743
10,394
8,328
5,915
8,94

20,539

1160,8644
1113, 458
892,078
533,663
955,913

2200,19!

RC=10.0

24 628
26,536
25,674
29.,5b%
14,611

22,041

2852,463
2842,534
2750,242
2207,433
1565,146

2361, 1006

to}
O
"

‘o0t

65e794
65771
h54543
634414
50806

36!:039

7048+0472
7045554
702le182
67934095
54424479

38459172



NEMATD TOLLOYS & HoRUAL piSTRIauT op

SUPELY FOLLOWS

A GAMMA DISTRINUT o8

SAVT"'G‘(’"OF (n,R) OVER (A, T)

LEAD TIME

1S 0,1

oF A vyrawR

sTanpard DEVIATION oF NEMAND PER YEAR.0.10aD

HOLDING CpsT .

RACKEPDFRED CasTS o guyxFYR(

0. 0]

SToC¥ YT CoST IHDFPEMDENT oF UnIT nark,R0Enfp

oPDER CoST

C
@]

1.00
10,00

100,00

1000,00

D= 10000

10,00
160,00

1000,00

D=1D000%00

D.01

L0,00
loo, 00

1000 ,00

Flzpe0l

04149
0,283
0¢b48

1.521

84333

15.971
304275
694384
14624933
3824246

17:Q897
3243.142
7430.429
174634756
4094j.107

FC:OQ{

36,275
37.87!
71 v609
1634475
382,373

8920683

32434142
4055645809
76704912
17511881

210960,718

95626.48?

2246

C.1,0

59 . 364
71,609
ao,qu
leg, 741
383,632

662,97°

7430,439

7672,912
9586 ,563
18N75,951
41096 ,399

9s658,072

2,5% TIME RACKORDERED)

162,937
163,475
l1ér,741
210,658
395,930

895,917

17453,7564
17511 ,881
18075,951
22564,225
42412 ,967

¢5772,97%

a8}
30(,06
4epni9

8.5)30

3720246
3024373
3r3I 39
39560930
4934485

9240430

409474107
409604718
410962397
424120657
528844500

990284197



DEMAND FOLLOYS & UoR¥AL n1STRIpUT

§9PPLY FOLIOYS A na'iig PISTPIAUT [ oN

sAVINGS 0F M,7) ovER (b0, T)

LEAD TIME 15 o 1 gF A& ypaR

STAMDAFD PEVIAaTION OF DEMAND PrR YELRZ0. 10D
3 EAR=0s 1O«

Hototnt CosT = 0,01
BACKORNERED CrsTS o 4, 1arxpl

sTocro!'T coST [NPEFENDENT oF Uyl

aRDER CgpST RC:ge01 RC.0u )
0= 10« O
001 ~0:G06 Cepl3
0,10 -0:033 -0egl5
1.00 ~0v105 04§95
10.00 T06261 04259
lgo ., C0O T0.647 “Depdt
1000.00 Z1e597 «1.507
Dz 10000
0,01 s8.650 1,385
0.10 Z4e0111 14605
1,00 -114225 10,155
10,00 ~08¢012 2274726
100,00 90261 ~b041 80
1000,C0 -171409]1 ~171e074
D=100000Q 0
0.01 9614 14Ba410
0.10 4404409 S171eg46
1,00 ~12524457 _1087en11
10,00 30504705 29704068
100,00 74194371 274114741
1000,00  .183,7.733  -183250847

227

RACKORDERED =00

RE-1.0

3,422
-3,965
~25,082
-bR, 4R7

~170,800R

484,000
366,572
-424,707
_2686'874
_7336 049

.18307,0C!

2,5% TIME RACKQGRPERED)

RC=10,.,0

0.lcy

1226.283
1195,479
905,432
,1049'027

60636628

_18120.091

RC:]A:J{)‘CB

28,342
289271
T745465
2Dep77
~24418R

:1‘5’0025

30364026
302Rea25
29524004

223k 441"

«257109°¢

~14302047!



SUPPLY FoLLOMS

pEMAND FOLLOYS & MRMAL DISTRIRUT 1o

A Gamny DISTRIRUT 4N

e ———

cavings of (9, R) oVER (0GR, T?

U

LEAC TIME 15 9,1

sTatpanD peVIiarloN of nEMadD PeR YEAR=Qs 1 0sD

HoLDING CosT = .01

E\ACKORDEPED COSTS = Oq]iFXP< Z.Su TIME BACKOREERED)

sTacrolUT CoST INDFPENDENT OF UNIT puckoRDERED -0

QRUER CpST RC=ps01
D= 10°0
0.0t 0143
010 0244
1.00 U543
10,00 1 e259
foo .00 2,922
1000,00 64736
b= 1000-0
0,0! 15,322
0,10 26,164
1,00 584139
16,00 1344921
190.00 312085
1000,00 7214563
D=100000+0
0,01 141,283
0.10 28024733
1.00 6227982
16,00 14443,081
100,00 33527,736
1000,00 772954590

Rez00y RCe40
0c296 C, b0l
04339 0,705
Cas574 0,796
Ls267 1,34
Zeq24 2,542
o736 6,741
Ilepel 73,8R2
364266 75,013
6le454 85,527
1364749 143,658
313,183 315,155
721,610 722,051
3391,552 7614,439
38844863 §037, 484
£5834101 9lel,R56
145414812 15389 ,0=7
335484977 33760,330
773000636 77351 ,072

228

RCZ1Q.Q

174,377
174,635
177,193
200,845
333,976

726,765

16679 ,R39
18707,360
18981 ,384
21517,199
35776,339

77852 ,Ra4

4100543
4310204
4164807
4694497

7714413

439034134
4398594143
4464°233
446494386
50293+7C3

82635+72"



CHAPTEY 9

VARTABLE SUPPLY



QUPPLY FOLLOWS

R

HOPREL (@2 R)

AAFﬁNMA“?l§F$JEUTICN

LEAD TIME 1S GaMMA DISTRIBUTED

STANDARD PEVIATION COF DEIAMD PFR yraAp-n.jcaDd

HOLDING CQST - 0.0}

BACKORDER COST PER

YEAR = |.0

BACKORDER £OST PER UNIT BACKORDERED =010

STOCKOUT CeST

ORDER COST

.10
1.00
16.C0
100.00
1000.00

Pz 1000.0

1.0
10.G0
100.C0
1000.00
D=100000.Q
6.01
0.10
1.60
10. 00
100.00

1000, 00

INDEPEMDENT OF UNIT AACKORDERED =0+
RE=0.01 RC= 0.1 RC=] .0
0.082 04176 0.472
0176 0.229 D. 49D
0472 0e 490 0. 640
1.311 1316 1.367
3.656 3.658 3,672

10201 10+ 201 10.205
64955 144367 39.93%

146867 194406 41,480

39.932 -1+ 480 54,142

116967 1114410 115,730
309474 309.598 310.835
8634397 §63+ 432 363,778
5884713 1258, 382 3379.85!
125B,382 1642.510 3510.8%5
3379.851 351C.8%5 45€2, 602
93924247 54294783 0795.370
26193.868 262044307 26309.094
73077+ 960 73080489 73110.185

42_1 (/

RC=10-0

1.311
1.316
1.367
1.785

3.81%

10. 246

110,967
It1.410
f15.730
151.057
222.856

267 .230

9392 247
9429.783
9795.370
12785.459
27529.091

73404.373

RC=100-0

(0643

309474
306-59¢8
310836
322986
421+ 449
900-352

26193-868
26204369
262094091
27379.0%1
3nhmTl 429

762451 36



SUPPLY FOLLOWS

A _GAMMA DYSTRIBUTIoN

LEAD TIME IS GAMMA DISTRITUTED

P

MODEL (M, T)

STANDARD DEVIATION OF DOWMAMND PER YEAR=Ce 10+ D

HOLDING

BACKORDER COST PER YEAR =

CosT =

C.0l

1.0

BACKORDER COST PER UNIT BACKORDERED :=p. 10

STOCKOUT COST

ORDER CQST
p= 100
0.01
G- 10
1.00
10.0D

100400
1000.00
Pz 10C0«G
0,01
Ge 10
1.00
10.C0
100.00
1000.00
Dz1C0000+0
0.01
0.10
1.00
10.00
100.00

1000.00

RC=z@: 0!

C.16€C
Ol 333

0868

Ge298

134526
284220
734438
197520
533+096

1439304

1144.882
2388.507
6215.623
167184061
451214253

121822654

RC=0. 1

0333
D431

0.9C0
2343
6+301

17.006

284220
36.522
764193
198+284
5334303

14391359

2338.507
3C09tle182
63484968
167824735
451384764
1218272383

230

JNDEPENDENT OF UniT BACKORDERED =0.

RK=1.0

0.86¢

1.165

2.431
6,325

17,012

73.428
76.193
98,608
205,721
535,36%

1439,918

6215,828
6448,969
§346,191
17412.213
385

45313,

12V974,5h3

RC=10.0

2.334
2.343
24431

3.14¢6
64562

17.078

197.520
198,264
205.721

266.242
555.446

1 445,488

1671g.061
167R7.735
17412.213
22534.716
A47012.974

122344, 139

RC=100:C

522096
533307
53543606
555« +4.6
718853

1499-705

45121252
45138764
45313+385
4701 2974
60843733

126935030



SUPPLY FOLLOWS

LA _GAMA DISTRIBUY 1oy

L. EAD T1 ME J“S-_—G/\H 4 A‘WD_.I,S_IR FAUTED

MODEL

(0: R, 1)

STANDARD DEVIATION OF DEMAND PgR YUAR=D+ 1QxD

HOLDING

BACKGRDER CcOST PFER

CosT =

0.01

YEAR

= 1eC

BACKORDFR COST PER UNIT BACKORDERED =g.10

STOCKQUT
ORPER COST
D= 1c:0
0.1
0.10
1,00
1000
106,60
1000.00
D= 100040
0.01
0.1C
1.00
10.00
160.C0
1000.60
D=180000.0
0.01
0.10
1.00
10,00
100,00

1000.00

QST

RC:O@U}I

0s162
G+319
0.818
24198
5.931

16014

13729
264966
690269
1864034
5024023

13554389

1161998
2282.382
58624894
157454907
424914206

1147206113

INDEPENDENT QF UnIT

[{C:O' 1

0¢357
04438
0.860
24210
5.934

16014

304197
374068
72.808
1874025
5024291

13550461

25554873
3137.396
61624431
15629813
425134948

1147264256

k3l

BRACKORDIERED

RC=1,0

0.963
1alg2
2.323
5.96¢

16.023

79.354
81,532
100.082
196,580
504.968

1356.1¢7

6716.517
6900,858
8470.968
16638.564
42740.495

114787,660

RC=10.0

3,193
€.271

16.108

213,650
2144254
220,136
270,222
530.767

1363.414

156083,827
18134,.596
18632.317
22871.614
44924,122

115399.335

RC=! C0. D

57708
576871

578+490
594.36"7
722600

1433-07 !

48812598
48826333
4896344079
50307257

61753+ 358

12129530



SUPPLY FOLLOWS & GAMMA PISTRIRT A,
2 —

LEAD TIME 1S GAMNA DISTRIBUTED

——

MODEL (M)A, T)

STANDARD DEVIATION OF DEMAND PER YEAR=O.10sD
HOLDING COST = ¢C.01

BACKORDER COSY PER YEAR = 1.0

BACKGRDER COS5T PER UMIT BACKORDERED =p.10
STOCKQUT CoST IKNDEPEMDENT OF ULMIT NACKkeRDOPED =2

ORDER CQST RCz0.01

RC=0.1 AC=1.0 RC=10.0 RC=100+0

D= 100
0.C1 0e149 0e317 0,829 2,230 6.019
0.10 0+304 0+402 0.856 2.238 6ep21
1.00 04788 Oen?z 1.086 2.312 6.041
10,00 24120 24129 2.218 7.933 64243
160.00 5,720 54723 5,748 5.969 7.918
1000400 154444 154445 15,452 15.519 16171

D= 10000
0601 124611 264840 70.142 1858.735 500 « 407
0e10 254755 344049 72,489 189,384 5094583
1.00 664735 694539 91,932 195,721 5114336
10.00 1794403 1804184 187,755 248,216 528445
100,00 4844177 4844389 486.496 506.939 670124
1000.00 12074221 13674279 1307,849 1313.539 1347674

D=10C000+0
0.01 10674369 22724408 5936,830 15974 .489 43116247
0.10 2179.916 28814897 6135.503 16029,447 A3131.121
1.00 Go4Ge423 GRE5. 774 7781.122 16565,857 43279+ 494
10,00 15184.686 152500742 15891.590 21009,%2* 44777813
100,00 409804762 409984653 41177,004 47907.292 56724377
1000.00  110643.224 1106404057 110606307 Pi177.912 115849687

232



DEMAND FOQLLOWS A NQB._MAL DISTRIRUT]O']

i!iPLY FOLLOWS A calMa

LEAD TIME TS GaMMi DISTRIKUTED

SAVINGS GF (M,R,T) over (M,

STANDARD DEVIATION OF DEMAND PER YFARz0.]10D

HOLDING CasST = 0.0%
BACKORDER CGST PER YEAR

BACKORDER COST PER UNIT

= 140

RACKORDEPEND

STOQCKGUT COST INDEPENDFENT OF UnIT

QRDER COST RCz=04.01
D= 100
0.C1 0011
0.10 0.029
100 0079
1000 0e214
1C0.0G0 0¢578
1000.00 1e561
D= IC00.G
0.0G1 0916
0.10 2e4064
1.00 60704
10,00 184116
13000 484919
1000.00 1324082
D=10C000+0
0.01 77+513
0410 2084590
1.00 567405
10.00 1533.374
160.00 41404491
10CC.00 11179.430

RCz0.

0.016
Ca29
06079

0214

14372
24473
6e654
164100
484914

132.081

116298
2094285
5634194
1531993
41404111
111794327

233

=D« 10

RACKORDE®RMD

RC=t.0

3,704
6,676
174266
48,870

132,069

278.997
313,465
565,069
1520,623
4136,370

11178,2300

RC=10.0

24213
0.5713

1.559

9.299
18,026
48.508

1314950

743.577?
753,297
846,35
1525,687
1:05.682

11161,227

RC=100.0

236069
254720

24030

2005006
2607 ¢ a0
203%.0n71
22854161
41717356

11035342



PDEMAND FOLLOYS A NoRMayp NISTFIBUT ] o

SUPPLY FOLLOWS A natita PISTRIBUT oy

LEAD TIME 1S GaMMA DISTRIPUTED

PRSI —

SAVINGS OF (3, RsT) OVFR (n0,R5LT)
STANDARD DEVIATION OF DEMAND PR YEARPZ0410xD
HOLDING CosT = 0.01

BACKORDER COST PER YLAR = 1,0

BACKORDER COST PER UNIYT RACKORDERCN =zg.1p

STOCKQUT 720ST (NDEPEMDENT QF UMIT PACKORNERIN =0

Z0e

ORDER CQST RC=0,01 PC=Go) PC=1.0 Drz10.n RC=100.0
D= 100
0.01 0013 Ce04C J.1¢9 0.294 1705
0.10 0e014 o336 r,107 0.204 0e05
1.60 G036 0e039 0, 29¢ 0,265 0793
1600 CeC78 CaG8] 0.104 0.260 779
100,00 e211 0e212 5,218 0.282 0.702
1000.00 04569 0569 0,57 0.589 T
Dz 10000
0.01 lel18 34349 9.212 24,921 474201
.10 Ie¢211 3019 0,M42 24,872 £7e287
1.60 24534 34269 8.150 24,414 67154
10.60 be6351 64842 8,625 22,704 654920
190,60 174846 174903 18,472 23,628 59416
1000,00 484167 484163 48,3238 49.875 64337
D=100000.0
0.61 044629 2836465 779,687 21729.338 56960351
0.10 1024466 255,499 765,354 2165,151 5627212
1.00 2144471 2764657 6R9 ,B46 2066.4K7 56834915
16.00 561.22C 5794070 746,971 1862,58¢5 5579543
100,00 1510444 15154295 1563.490 2016, 231 RUAARRE
1060,90 40764880 407R199 1091,796 rez. a4 55 and

23



DEMAND FOLLOWS A MeRMAL DISTRIBUT gt

SUPPLY FOLLOWS A GAMMA DISTRIpUY |gp

LEAD TIME 1S GAMMA DISTR{PUTED

SAVINGS OF (Q,R) Qvir (M T)

STANDARD DEVIATION OF DEMAND Ppp YEAP=Qe10wD
HOLDING CoST = 0.0]1

RBACKQRDER CCST PER YE&R = 1,0

BACKORDER COST PER UNIT RACKORNERED =g.10

STOCKQUT CoOST INDEPENDFENT QF Uriry RACKORODELEND =0,

ORDER CQST RCzQeC1 RC=0.1 PC=z1,0 Pr=10.0
D= 1CeC
0.01 0078 Gs158 D.R3064 1.222
010 Colst 0e202 0,417 Y
100 0e396 CedlD 0.525 1.067
10,00 1.023 1eG26 1,067 1.361
1€0.00 24642 26543 2.653 2.748
1060.00 64804 6e8CA4 6,807 £e872
Dz 1000+0
0.01 6¢571 134352 33.506 16,553
0.10 134352 174116 34.712 B&,ATD
1.00 335006 344713 44,466 B9.991
10,00 86553 §6¢8732 89,991 115,184
1¢0.00 223622 2234705 224,531 232.560
1000.00 575906 5754927 5764140 5784258
D=100000e0
0.01 5564169 113C.125 2835.977 725,00
0.10 11304125 14484672 938,092 7352.952
1.00 28354977 2938,082 3763,589 Tel6.A43
10.00 73254614 73524952 7616,547 9740.758
100,00 16027.386 180344395 12€54,200 19683.793
1000.00 48744,604 ABT 464493 48754, 474 48943, TH%

235

18927 ¢85
189344395
J2001e290
196592893
251724304

§50hghe D3



SUPPLY FOLLOWS A GAMMA DISTRIBUT]oN

LEAD TIME 1S GaMMa DISTPIRUTED

SAVINGS OF (MhT) OVER (00,21,

STAMDARD DEVIATION OF DEMAND PER yFarz9.10.D
HOLDING COST = 0.0}

BACKOGRUDER COST PER YEAR = .0

BACKORDER COST PER UNIT BACKGRDERCD =g,10

STOCKOQUT COST INDEPENDENT OF UHIT RACKORDERPFN =0

ORDER CpST RC=0.01 RCz0. RC=1.0
D= 100
001 00002 06023 0.070
0e10 04015 Ge0C6 0,063
1.00 ~00049 -0.040 D.017
10,00 -0:136 -Ce133 -0.108
10060 ~0+367 -0e206 -0.359
105000 0991 -04991 -0.989

D= 1000+0

a.01 0,202 14977 5,916
0.10 ~14254 0e546 5.339
1.00 -44170 ~34385 1,474
10.00 -11486 116259 -9.140
10000 -31¢073 -31e012 -30.398
1000.00 ~834915 ~834898 -83,731

D=1000Q0+0

0.01 17+118 1674367 500,689
0.1C -106.125 464214 451,891
1.00 -3524934 2864537 124,777
10.00 ~0724154 -9524922 ~773.549
100.0Q -2630.047 26244816 .2572,89D
1002.00 ~7102+541 -7101e128 _50867,004

236

!r(‘:]o,c

0. 191
0.109
0.170
0.047
-0.292

~0,970

16,136
15,972
1a.445
3,980
~-24.,679

-82,075

1365.766
1351.001
1220.4 05

336.398

RC-100-0

43412
43568
434424
384921

10e747

—bbe5 34

36716045
36874567
35506024
32942382

909625

56394597



DEMAND FCOLLOWS A P\JC»F:’»HAL DISTPIPUT[ON

—_—

SUPPLY FCLLOWS A Ggawmtia p

22 A DISTO et g

LEAD TIME IS GaMMa DISTRIRYTFD

SAVINGS GF (Q,R) OVER (o, i, T)

STANDARD DEVIATION OF DEMAND Prp YEAP=0+ 10xp
HOLDING COST = 0.0}

BACKORDER COS1 PER VYEAR = 1,0

BACKORDER CCGST PER UNIT RACKORNDERED 20.10

STGCKOUT COST INDEPENDENT OF UNIT Ricyorheprn =g

GRDER CQST RCz0,01 RC=0.) BC=1.0
D= 100
0.01 0.080 0e181 0.406
010 Cela3 Ce209 N,473
1,00 0347 0.370 0,547
10,00 0.887 0893 1,958
100.00 24275 20277 2,294
1009.060 5813 5¢813 5.818
D= 10600
0.01 6e773 15433C 39,422
01C 12.098 174662 40,052
1.00 294337 31327 45,940
l0.00 75067 754615 a8b.,A5)
100,00 1924549 1924694 194,132
1000,00 4914991 492,02° 492,429
D=10000040
0.01 573,285 12974492 336,667
0.10 1024.000 14944886 3389.973
1.00 24834043 26514546 anen, 347
10.00 63534660 64004030 6843.194
100,00 162074338 163094579 16431,400
10Gu. 00 416424153 416450365 41677471

237

KC€=10.C

102.689
102,845
104,406
119,165
207,88t

496.183

8691,580

8704,647%

B8836.948
10086.156
17595,041

41996.962

RE=100.0

be238

267235
2674273
2674655
27148}
308+1561

5324219

226184730
2262-1+965
226544315
229784175
26081.929

450460994



NEMAND FOLLOYS

FOLLOYS

£ MoRMAL DISTRIRUTY oy

A GAaMMg nstRIaUTION

LEAD TIME_IS GaMMa DISTRIAUTE

MODEL (Qzf)

o

STANDARD DEVIATIOM OF pEMaND PgR YEAR:=0

HOLDING CosT = 0,01

PACKGRDER COST PER SGUARF TIME BACKORDERED

———

RACKORDPER COSYT pbp YFAp - 160

pROER CpSTY RCzge0)
e 100
0.01 0¢118
0,10 Ue238
1,0G 0,590
1¢,00 1e¢507
160,60 30863
1080,00 96908
D= 1000+0
0,61 114322
0,10 22:74l
1.00 564329
10,00 1430956
100.00 369111
1000,00 0464734
0=100000+0
0,01 108l <859
0,10 21724919
1,80 5352,270
10,00 13755,043
160,00 35248756

BACKoRDER cOST PER UNIT paCkoRREpgp

sToCRoUT CpST INDEPENDENY oF UnIT BACKQRDERFS

RC:O.}

224741
294042
586331
1440484
3690247

9464769

21724919
27744067
5573 ,537
136805,522
252814736

38

el0«n

2] ,00

=0.10

RCz1¢0

56,329
58,33l
74,402
149,618
379,601

947,117

5382,270
5573,537
7117 ,70!
14296 ,122

35411,:63

=0

PCE10e0

1.507
1.512
1,566

2,900

143,956
144,484
ldg,b18
191,073
383,771

950,592

13755,053
12n05,522
14296, 122
18257,133

34660,552

R(‘.:IO(_]OCJ

36%¢ 1l
3694247
370401
333771
4924;02

oRGe372

352684756

354114143

366690552

4468294746



DEMAND FOLLOWS & NgRuay PISTRIQUT [N

SUPPLY FOLLO¥S

——————

A GAMMA DISTRIBUT )4y

LEAD TIME 1S GalMMa DISTR{RUTED

H0DEL (M, T

STANDARD DEVIayIoN gF DEMAND PR YFARZOs 104D

HOLDING CosT = 0,01

BACKHRDER COST PER SGUARE TIM

RACKORDER COST PFRrR YEag . 1,0

BACKQBRDER cOST PER UNITY BACK QRRERE D

E BACKORDERFD:|, g

:0-10

STHCKEUT C5ST [HDFRENDENT oF UNIT gackgRDERFD

ORDER CST

D= 100

10,00
100.60

100,00

D= 10D0«D

0,01
0.10
1.00
10,00
160,00

1000,00

Da1coCugs0

0,01

RCzpe01

6,232
0,453
1.084
2e674
beb15

16,373

22,4129
434286
103¢592
2554490
6324113

X564.424

21144405
41354962
98984317
244124188

603084779

P‘C::Owl

04453
0,573
1e1721
2,683
6e618

16,373

43,286
544768
107.132
2564391
6324337

15644470

41354962
52334153
102364507
24498433°
60620.165

239

RC:1.0

103,502
107,132
135,552
265,151
634,548

565,033

9898,319
10236 ,597
12952 ,053
25335,355

60633, 300

RC=10,0

2,674
2.683
2,775
3,511
6,868

16,437

255,490
256,391
265,151
335,491
656,249

1570,556

24412,188
24498,339
25335,355
32054,330

£2705,C04

RC:loch

be15
boglh
bogil
benpt
B0l

1€egah

6560249
8304339

16240216

£039Be777
604204145
606334590
62705400+

793394419



PEMAND FOILOYS & NoRMAL NISTRIUTYqm

GUPPLY FBLLOYS

A GﬁEﬂA DISTQIRUTIOH

LEAD TIME 1S caMMa DISTRyZUTED

ool (00sR, T

STANDARD PEVIATION OF DEMAND PEP yrar-0410.0
_ =0 M

wolDING CpsT o

RNER K Er ’ :
RACKORDER COSYT PER SAUaRF TINE BACK@RDERFD:l'QO

BACK oRDFR

COST pEe YPuap

0.01

z 140

pACKORDER QST PER UNTT RACKeRLTREN =010

STECKQUT CoST (NDFPENMDENT oF UNIT nackgRNERDD =pe

GRPDER CgST
D= foey

6.6l

10,00
100.00
1009 ,00

D= 100peG

10,860
100, 0¢

10060,00

D=10060pp

PC:zpr01

66263

22,430
41e527
gBe212
2416899
5084408

]48009ﬂ7

2143.228
39674063
0364.220
23113.,60¢8

E7198.258

6e266

15500

46,045
554515
102,780
2434075
598700

14814060

4399,597
53044489
0§20,70%
232254059
572064179

240

RC=), 6

111,1g0
113,94
137 400
254 ,3%1
60],610

1481 ,783

10623,294
10889 ,002
13128,610
24306,251

574340246

RC=10,0

2,872
2,889

2.952

274,467
275,170
282,052
340,064
£29,593

1488,986

26225 ,484
26292 ,652
26950,279
32493,310

¢0157,972

RC=1lpa0eC

74108
7.109
7¢128
79306
60509

164308

67%s 131
679306
6814045
697050
8dles58

15080242

64891 eal3
£40084073
650744313
667014940

804206043



PEMAND FOLLOWS A HoRMa| NISTRIQUT,

— oh

A GAMI‘»HL_DISTRIRUTIQ]

SUPPLY FOLLOVYS

S —

LEAD TIME 15 caMM2 Distryauve

MoDEL (iR, T)

STANDARD DEVIavlIoN oF DEMAND PgR YEAR=04 gD
b = *

HOLDING CosT 0,01

BACKyRDER COST PER SGUaRE TIME BACKSRDERED | .o

BACKQRDER COST pPER YFap = 1,0
BACKOPDER C@ST PER UNMIT rACKQRUERED 2+ 10

STGCKEUT CoST [NDEPENDENT ofF UnIT RACKQRDERFN =g

ORDPEP CgST RCep.0] RC.0yy RC.1.,0
D= 1600
0,0! 0e217 0.433 1,040
0,10 0417 04538 1,071
1,00 04993 16032 1,331
10,00 2,449 20459 2,553
100,00 64059 60062 6,086
1006,00 146996 144697 15,003
D= 10000
6.0! 20,758 41,362 99,342
0,10 394823 514375 102,370
1,00 040929 984562 127,153
10,00 2344020 2344949 243,940
10p,00 5784969 £794200 581,408
1000,00 143246891 14324949 1433,519
DPa1goocoso
0,0] 1034305 39524130 9492,143
0.l10 38054105 490B49C3 9781 545
1,00 9670 4505 9417,634 12149535
10,060 22340 ,766 22449,5CH 23308,645
oo, 00 553204659 §53424095 55562,51¢

241

RC=10,0

245 101
245,870
253,366
314,703
603,752

143¢,208

23419,559
23493,055
24209 ,324
30076 ,09nR

R7682,896

RC=1ppe?

be347
He349
beap9
be663
Be152

15'639

605¢434
6060425
60Re529
6274082
77Fes9]

14944287

579454171
5790634409
55145+311
5991 8e077

744234493



DEMAND FOLLOWS A MgRMA

sUPPLY FOLLOYS

LEAD TIM

_PISTRIAUT o

LGANM DISTRIAUT o

E 1S GaMMa DISTRyPUTED

gavines oF LTy ovee 1y, 1)

STANDARD DEVIATION OF NEWAND PER yesp.go
HOLDING CgsT

BACKORDER COST PER SGUARF TINE RackgrpERFD.

= R.0]

BACKpRDER COST PER YFap 5 j,0

BACKGRDER Cc0OST PFR UNIY pacKkoRnERED

o 10D

:0610

STECXUY CgST [NDEPEMDENT 4F Ul RACKaRDERFD

ORDER CqST

D= 166

©,01
0,10
1.00
16,00
100,00

1000,00

D= 10Cge0

0.01
0,10
1.00
10,00
100,00

1000, 00

P=10000000

0,01

RCzp0401

0:014
0:.0306
0e¢Col
0e225
G+556

14377

16371
34445
Bebpd
2l edp@
53¢144

131532

131,010
3304858
8274814
20514422

RC=0,1

1e924
3,393
Bes570G
210442
534137

1310531

183,823
3244250
818eg73
20484839

5077270

242

RCz1 .0

4,251
4,761
8,309
21,211
53,070

131,514

406,176
454,942
802,518
2026,710

5070,876

1.00

RC=10,0

0,109
o,l10
0,123
t.218
0.549

1.375

10,389
1p,521
11,785
20,787
52,497

131348

992,620
1005,285
1126,031
1986 ,232

5016.,108

RC=1gp+«0

2961467
5]1e448

1294930

24534608
24566756
2488.080
27860927

49150925



PEMAND FOLLOS & NoRMAL niSTRInuT) oy

SUPPLY FOLLOWS

B GANMA DISTRIRUTy gy

LEAD TIME 15 GeMMe DISTRIZUTED

sAVINGS of (W,p,T)

RS

STANDARD DEVIayIoN oF nEMAND Per YE ARz

HOLDING CpsT

BACKGRDER COST PER SOUARE TINME BACKORDERED: | 0

= 0.0]

OYER {0%,R.T)

BACKORDER COST PER YFAp - 1,0

BACKQRDER COST PER UMIT paCKgRLERED

STOCKOUT COST INDEPENDENT Or Untr BACKORDERFD -

QRDER CaST
D= 10¢0
0.01
0.10
1,00
10,00

100,00

1660.00

D= 1¢00%0

10.00
160.00

1000,00

:100000'0

RCzpany

0e@15
0,018
D.034
0.082
0e203

00503

1¢673
l1e704
3¢263
7¢879
19¢439

4800096

1594833
142858
3134720
7524842

1857¢399

D‘C:O'l

Qo049
0e043
6044
0,085
G204

0o504

44683
44140
44218
Be126
19.500

484111

4476457
395,586
403,073
7760458
18636284

243

'IO*D

:0.10

nCalefy

0,124

0,121

11,838
11,597
10,247
10,441
20,112

43,244

1131,150
1107,456
979,076
997,606

121,734

RC=10,0

2,307
0,307
2,300
0,265
04270

0,521

29,366
29,300
28,686
25,361
25,841

49,778

2805,925
2799,597
2746,955
2423,212

246¢,076

RC=1p0e 0

o761
Deva!
De759
Ce743
Degps7

Dep6?

724697
72.4R0
720517
7049098
62¢767

63e955

69460243
6oAdepbd
69294003
67R3sa43

59970460



DEMAND FOLLOWS A NoRHAL nISTRInuT)

SUPPLY FOLLOYS 4 naMia PISTRIRUTy 4y

LEAD TIME 1S 6aM¥a DysTRIpUTED

SAVINGS OF ‘0,R) gvER (M, 1)

STANDARD DEVIATION oF DPEHAND Per YEAR=(ge 1 g
- S %

HQLDING CosT 6.0]

p D T E ,
BACKQRPER COST PER SOUARE TIME Backor0ERED.), gp

BACKQRPER COCY PER YEap . y,0

BACKQRDER 0ST PER UNIT pacKoRpERPED 20e10

SToCKOUT C(’jST [NDEPENDFNT of UNIT PACKORDEQED z0e

RC20.01

ORDER Co>T 204y RC21.0
D= 1000
D.O1 04113 0e215 0,405
0,10 0,215 0e269 0,511
1,00 Cedob Oosll C.,639
10,00 lelo? 1e171 1,209
100,00 2,752 24753 2,743
1006,00 6465 64465 6,467
D= 100Qe0
0,01 10¢806 20,545 47,243
D.i0 204545 254727 48,801
1.G0 47263 484801 61,059
10.60 111534 1116907 115,533
100,00 2434002 2634090 263,967
1000,80 6174690 6174710 617,916
P=1pcoage0
0,01 10324547 19634044 4516,040
e,10 10g3,044 24584185 4662,970
1,00 4516,049 46624970 5834,262
10,00 106574125 10692¢818 11039,23¢4
109,00 25130,023 2513846429 25222,227

2t

RCz10,0

111,534
111,907
115,533
144,418
272,478

619,945

10657,:25
10692 818
11030,234
1379%99,197

260335,452

PC=1ppe®

246752
2e¢783
2¢763
2egr2
Jaeyp!

bebhobd

2630002
263000
263e967
272e47R
3406237

6390844

25130+023
2513Bs429
25222227
240354452

32509874



n FMANMD Tl LoMS A»I'Q?f'-’»'z\[-‘r_\_js_.r RInUT 1 0“

SUPPLY FOLLOYS

r GAMMA_DISTRIniTy
LESD TIME 15 GaMila DISTRYypuTED

sAvIrGs CF T, 1) pviEe (60,5,T:

’

STAtInarD PEVIaTION oF DEuAND PpR Y¥AaRzpelgud
- Nz @,

HOLDIHG CosT C. 0]

2pE R s M FR g £
RACKOPDE' coST PER SQUARF TIME BAFKOQDFRFD:I,OO

BACKORPER COST PER YE4z . |,0

BﬁCKDwin coST PHR UnTT p ACKOFNERED

=0« 10O
STECK gUT CoST yMDERENDENT AF UnIT RACKOPDFREN =03
ORDE™ CpST *Czq0,01 RC.0,, fC-1.0
D= 10«0
C.0! 0003 Oep?29 0,079
D10 _0«Q18 Cepc8 0,071
1,00 L0056 -0.pgté 0,019
10.00 Cela2 -Cej30 -0,113
100.60 _0e353 -0s352 -0,345
1000.00 .0+873 -B0a73 -D, 871
b= 1000:0
0.0l 0.3¢2 24759 7.587
G110 1758 Devar 6,829
1.00 ~5+330 44352 1,848
10.00 -13:59D -13:316 -1D,770
100,00 ~33.705 334626 -32,958
1000.00 -83+436 ~834420 -63,250
0=100000°0
0.0! 284823 2630634 724,915
©.10 ~168¢D00 714336 652,494
1,00 -5(4,093 _4154800 176,558
10,00 “12984680 12724381 _1029,104
180,00 ~327;04521 232134986 ol4o, 142

245

RC=10,0

18,977
18,779
l6.701
$.573
-24,656

=81 ,57!

1813,<96
1794,312
1614.,924

434,980

=2547.032

RC=la@ed

OOI)G

~0e400

4T4p1 R
469949
460477
41831
11319

~tB8ep74

44924534
4487908
44404022
390k 936

1081+525



DEMAMD FoLLgHS 4 MORNAL D1STRIRUT

SUPPLY FGLLOWS A G8MMA pISTRIgUT 3

LEAD TIME 15 Ga®l's DISTRyAUTED

SAVINGS OF "0,R3 GVeP (Q,p, 1)

STANDARD DEVI4yIQN (F pEwAND Ppr YEARzge1geD
" AR = b

HOLDING CpsT . ,0]

BACKQRDER cOS1T PFR SOUARE YIME BACKQRDERED -
i TRV R 60

BACKORDER COST PER YEap ; y,0
FDER , S , T
BACK gRDE ~¢ST PER Un1T AACK 9" DERFR 20010
v N s 3

GRDER CgST

Plzgenl RC.044 RC.1,0

D= 1G+0
0.01 O.116 Ce244 0,574
Q.10 Colo7 0.277 0,582
1,00 Ce438 0s465 0,658
10.00¢ 1,025 16932 1,006
100,00 2,400 24401 2,418
1000,00 5¢591 5592 5,596

D= 100¢+0
D01 tlelpn 2343C4 54,861
0.10 186786 264473 55,630
1,00 410883 4440449 62,907
10,60 97 :943 984591 104 747
100.00 2294297 2294454 231,009
1000,00 534,253 534,291 534,666

Dz10000asn
0,01 [0yl e369 2226.678' 5241,024
0.10 17954044 25620,522 5315,465
1,00 4001 .956 42474171 6010, 820
10,05 9356545 94204437 10010,130
1¢0.00 219094502 219244443 22073,084

1[%6

DC:IG'O

13¢,51!
130,686
132,434
148,991
245,822

538,394

12470,421
12487,130
12654 ,1567
142346,177

23483,420

Pc:lgo.o

34245
3245
3249
3e289
3e679

60006

3iCeg2l
310e95°
310e444
3144309
35]e5R6

573069

20622457
296264337
294434157
300324388

33591307



DEMAMD FOLLOYS A NgRia DISTRIQUT, oy
LS £

SUPPLY FOLLOWS & SuMia nisTRIquT,,,
PISTRIn

———

LEAD TIME__Li__C}»_AV\fﬂf‘BISYRymlrgo

e e

MODEL (Q210)

STANDARD DEVIATION QF PEMAND PER YrAp-o.lo 5
) Y= 3
HOLDING CpsT = n,p]

ACKGRDERED CgsT$S = .
e ° Oel*EXPL 2 5% TIng Backopnerep)

STOCKOUT CoST [NPEpENDENT ofF Uypy RACKARDE pE

=00
oRDER CgST RCzgegy RUZ04 RC=1.0 RC=1040 RCalppe0
D= 100
0,01 Colgd 00,368 0,864 2,003 5.on3
0.10 Qo368 00463 .803 2,100 5ear5
1.00 0c864 04893 1,125 2,170 54103
10,00 2,093 2,100 2,170 2,733 54273
160,00 5,083 5¢085 5,123 5,273 5eg4l
1060,00 126352 124352 12,357 12,399 12ep14
0= 100040
0,01 2,402 39,369 92,540 224,168 544,530
6,10 39¢369 49,576 95,667 224,943 5445727
1,00 52,5695 954667 120,470 232,470 54hepll
10,00 2244148 2244043 232,470 292,742 5640002
100,00 5444530 544,727 546,611 564,902 [ARRELE
1960, a¢ 1353,182 1323,228 1323,687 1328,264 137247} 1
D210c000. ¢
0,01 215,477 4217,303 9916,220  24013,389 573324259
0.10 42174303 £310,710 10248 ,046 240945 ,414 583526536
1,00 90164220 102484046 12905 ,025 24902,753 585544287
10,90 24013,389 240964414 24902,753 31350,211 0051 Seon?
1@0.00 58342 4299 58352 ,536 58554 287 60513,689 76202 e gR3
1000, 0 1417424568 1417476487 141796,661 142285,918 1470480264

247



DEMAND FOLLCNS & MoRvil prsTRIpuT oy

QUPPLY FOLLOVS

A GANMA DISTRIRUT

LEAD _YIME 1S GaMMa DISYRIAUTED

MODEL (My T

STAMDARD DEVIATION gF DpEMAND Pgr YEARzpe 1 guD

HOLDING CpsT 0.01

BACKORDERED CposTS = ¢, #ExP(

sToCKoUT CgST [MNDEpENRENT OF UnTT RACKQRPERFD =0
oRDER C@ST RC=geCl RC. Gy RC-1.0
p= 1000
0,01 0374 0s701 1.589
0.10 0e701 Deg74 1,640
1.00 1¢589 10640 2,045
10,00 34706 3,719 3,838
100,00 Bv 670 84673 8,702
100,00 20,288 204788 20,295
D= 1CQQps0
0.01 40,011 754081 170,235
.10 754.011} 93,425 175,689
1,60 170,238 1754689 219,082
10.00 3074+044 3984358 411,113
100,00 9284774 929,082 932,15%
120000 2173258 21734330 2174,052
P=120000+0
0,01 4266,039 8042,847 18236 ,360
0,10 80424847 100294332 18820,262
1,00 1A236,34" 188204262 23468,637
10,00 42592,308 426734101 44039 413
160,00 90402,552 006525,601 99855,056
000,00  ;32p04.837 2328124573 237089,905

24

2,5% Ting BACK geNERED)

3,706
3,719
3,038
44784
C.98D

20,3462

397,044
392,358
417,113
512,652
962,004

2181,249

42532,308
42673,:01
44039 713
5401¢,611
103052,225

233660,830

Begp70
Bep73
Bev02
Begr0
11e108

21:¢014

620774
9294082
9324168
962004
1199+6G7

225le0g8

994920552
995254 £01
90855656
1530524225
}26504.570

2411420207



DEMAND FOLLOTS A MpRUAL nISTRIpyT)

—

SUPPLY FOLLOYS % GAMMA BISTRIRUT [ o

MooeL (6osf, T)

STANDAFD pEVIATION ap

HOLDING CosT - o,

DEMpAND PER YFARZO'loaD

r p N - ,
BACKORNEPED CosTS = g, 1#EXPL 2 5s tyup BACKORNERER)

sTDCKOUT (ST

ORDER CpST RCzma 01 PC;D»]
D= 100
0.0! P.366 O0u715
0,10 Det58 0en5Ss
1.00 1e479 14540
10,C0 3446 34460
100.C0 64053 8.061
1000.00 18eRR4 18¢855
p= 10001
0.0l 39,260 Theplb
0.10 70:512 91 epb8
1.00 158+304 1640990
10.00 3494035 376 0642
100.00 8n3¢165 3634542
1C00, CO 2019.717 2019,805
0=100000 0
0.0l 42054633 72074334
o,10 7553447 98414181
1.00 V6947570 17675.06"°
10,00 3953149548 397044114
10e, 00 92464435 925044506
1000.00  2le3g57.132 2163604600

2 49

tHOFRENDFENT oF unty PACKDRDE R

eCLy,0

1,634
1,674
2,007
3,604
B.096

18,863

174,901
179,282
214,972
386,097
867,303

2020,689

18745 447
19205 141
23028 ,363
41359,652
92607 627

216461 247

PC216,0

40R, 451
509,479
419,520
503,035
903,466

2025 ,48n

43754 ,322
43n64_393
44940 ,07=
53886,370
96781 ,586

217403 ,844

POz 1(DO oC

84020
Benpn
8e045
2e16°
106688

19735

Qqﬂulﬂo
9R1 ap78

2114.]]2

1023574297
102385.114
102642579
1051594752
1240040106

2264681914



DEMAMD FOLLOYS 4

532111E_W’57R1"“710N

SUPPLY FOLILOWS A AN A DISTPIQUTION

LEAD TIHE_J

S Gatity DISTR;pyTeD

MODEL (ML R, T

STANDARD DEVIATION oe DEHAND PpR YEAR=04 1.

HOLDING CosT = g,p

BACKQRPEFED CusTS = g, wrypg 2,5% Trug BACK arpEPED)

sTeCKollT CpST INPFpF“DFNT ¢F Unrr QACKCQOFpFD =0
CROE? COST REzo.v RC.04) RC.1,0 RC= 10,0
D= 100
6.0l Ded3s2 Cey72 1,528 3,565
0.10 Oetgs Cegn23 1,572 2,575
1.00 ledp4 Ye517 1,926 3,678
10.00 3.43 3ea26 3,540 4,507
100,00 7,085 7e088 8,017 6,305
1000.00 180683 [8erny 18,691 18,760
D= 1000
6,01 37,620 71,946 163.677 481,879
0,10 694432 BRg 172 168,354 383,003
1,00 156,847 162,471 206.323 393,948
10,00 365,660 367,021 380 152 482,796
100,00 8554325 8554645 858,830 889,627
1000,00 2001.286 2001,460 2002, 209 2009 ,641
P=100000+0
0,01 4036, 421 77074038 17533,453  4w907,840
0,10 74374,7309 9445.22¢6 18034.$69 4i02g,280
.00 Loaol v 806 174044310 22101,820  42200,657
10,00 39176,423 59316,225 40724 026 51718,201
100,00 91424 ,552 01658,789 91999 ,567 95299,040
1000, 00 2143034437 2144014451 214481 547  215279,924

kSl
A

£893+334
893507
896a228
9214837
11294742

2081le727

95695136
957244302
960064175
9RT74045137
121920,776

2229994754



S

LE2D TIME 1S

NTSTk

GatMe DISyRYayTED

SAVINGS OF (M, R, T) purg A, T

STaNDAPD DEVIATION gF npw

HOLDING CosT =

BACKORDERED CpreTS =

0.0}

B

JoI*FXPC 2 5+

Iﬁ“TloH

sUPPLY FOLLOwsnﬁﬁwﬁanA DTSTQIBUTIOw
e 2 B oM

AND PER YE:AP.

=0‘10&D

STOCXOUT CoST INDERENDENT oF Uypg BACKQOPDE pER

OPDER CeST

lo,00
100,00

10006, 00

0= 1000¢C

0,01
0.1¢
1,00
10,00
loo, 00

18Cw, 60

D=100060s0

0,01
O.10
1,00
18,00
leo,o00

1000,00

Flzpv01

2,330
Ee649
13,392
4le3r4
736449

I7l'f’n72

7868.00!

18411400

PC:Q,I

04n29
0,951
O.123
0203
DetB6

lnf\c’l

3,135
50453
13,21m
314337
73,438

1716870

335,8C09
584.106
1415,052
3356875
7R66 a1}

184116121

25/

RC-1,@

702,915
785,793
1366 708
3313, 327
7855 0188

184C8,339

TIME BACKkgopEREp)

RC= 10,0

1624,44n
1644,821
1838,756
3198,331
7753,185

18380,707

Q\"-:lﬂog

Neg7h
C't’)52

legnl

35-440

W
(%]

-
EN
o)
w1

0
(5]
S5

2 > 6 Q
4041 46
f]9|ﬂ(15

1694362

37966417
3801209
3p4R.800
43024689
748400091

13142453

(=]



DEMAND FOILOYS 4 hgRron

SUPPLY FQOLIOWS 4 DAMEA PISTRIfuT

MY Iak

QYST”TQUTYQH

LEAD TIME 15 6uMMs Drstryryren

saviNes oF (M, P, Ty gupp ©n,p LT,

STalDARD DEVIATION oF pEnanp pep YEaRz0e 1 gun
SATE0e * D

HOLDING CosT . .oy

gACKOQDEQED ConTS = DL J*FXPL 2 oy

L

TIME BACKOQDERED)

sTECKEUT CosT I“DEpENDFNT cF unlrs RACKNRDE uEn =

pRPER CpST RCz¢op RC. 04 RC=1.0
D= 100
0.0) 0u015 Cepda 0,156
0.10 Ceor0 0.035 6.1~
1.60 GOy 4 0.024 0.0R1
10.00 0.C52 0.034 5,055
100.00 0.073 0,074 9.079
10Q9,00 Oel7i D171 G,173
D= 180040
0,01 1.580 4,670 11 314
.10 14030 3e696 10,929
.00 1,547 2,528 8,449
10,006 3¢375 34621 5,914
100,00 74840 74898 8,473
1026.00 18,331 [Re45 18,481
P=218ctpo.p
€.01 169218 5006296 121z,014
0.10 1154707 395.:955 1170,693
1,00 165764 2704755 926,534
10,00 341546 3874580 633,567
100,00 8394607 846,017 907,659
1000,00 19634695 19654149 1979,680

202

2739 ,421
2165,090
1482 ,546

2123,922

624221
674170
6If952
59ep40
474340

32.385

66630161
6(,/_70‘72?
66364504

04104245



______________ ST 10T 1o
SUPPLY FOLLOWS & GA1MA DISTRIAUT,,

LEaD YIME 15 GaMl'a D1STRyAUTED

SAVINGS OF '0,2) gyeg (14, 1)

STANDARD DEVIAYION oF npewsnp Per YEARzge10ub
- AT ®

HOLDING CosT o g,01

RACKORDERED CosTS = o, 1efxP( 2 50 1yye BACK QonFRED)

sTOCKQUT CoST INDERENDENY oF Unly BACKARDELMn -9

PRDER CaST RC.p4o1 R(.0. RC.1.0 RC=10. 0
D= 1090
0.01 0,183 0,333 0,725 1,614
0,10 0333 Cozl] 0,747 1,610
1,60 Ce725 Oe747 0,921 1,668
10,00 lob14 leglo 1,668 2,953
log,00 S.587 3,588 3,599 3.707
1060,00 7¢936 745,36 7,738 7.963
D= 10CQoen
0,6 19,609 35,712 77,660 172,876
e.,10 35712 44¢049 8C,023 1734415
1,00 770660 80,023 96,612 178,642
10,00 1724876 1734415 178,643 2o, 011
100,00 3844235 3844355 385,547 397,102
1080 ,00 850,076 850,102 850,345 652,98¢
D210000as0
0.01 21004562 36254544 8320,148 18518,919
0,10 38254544 47180622 8572,215 Le576,6n8
1,00 83204148 n5724215  10563,612 19136060
10,00 185184919 1857604686 19136 ,64% 23557,400
100,00 411,0,253 41173,065 41300,769 42538 ,534
1000,00 910420269 91065.056 91093,244 91373,92173

253

RCz1 0.

3ern7
Jernf
3e509
Reyn7
4,559

Re20C

3844235
3744355
3786547
3979102
48Re245

87’30377

411p%e253
41173045
413004749
4253Be5236
523214987

94093+043



DEMAND FuLLOYS AmiaﬁﬂﬁL*DlﬁlffﬁUY[Qu

SUPPLY FoOLLO¥S _f GAMUM, DISTPInUTIDN

LEAD TIME

1S GaMMy DISTRILUTED

SAVINGS €F (M, 1) gvEr (o, 5 1)

STAND&RD DEVIATICN of nprejupy pep YEARZ0W g n

HOLDING CosT -  g,0q

BACKdRDERED COSTS SO GelulXP( 205.(, TIME RACKORDERED)

§TOCKQUT CgST

HHPEPENDENT o Uypr RACKORNEED Lo,
ORDER CoST KE=5001 RC-00 PCzi,0 RCz10,0
D= 10°0
0.01 ~0unny Uen]4 C,044 0,106
Ns10 ~0:043 ~O¢nlb C,034 ey
00 Oelgl ~Cs1CO -0,038 0,078
10,60 02451 ~Ce250 ~0,234 -0,090
10c.00 20e6y2 «Gopl2 ~C,605 ~Ge546
1040,00 ~14433 «1¢:33 «1,432 1,417
D= 10C0e0
0,01 “0,75) 1¢536 4752 11,408
6,10 24569 ~1e756 3,503 11,121
1,00 ~ileBad ~10e691 4,110 8,40R
lo.00o -28:008 “2747%6 “25,%16 0,617
1po,. 00 650609 654540 ~b4 855 ~58,537
1000,90 -153¢54] 153525 ~153,343 =151,761
0210000000
0.0] ~80.407 1644487 509,009 222,014
G.10 “4896400 ~18B4151 384,900 1191,292
.00 ~12684706 11454197 ~440,274 790,665
la,00 “300G+339 220684087 ~2679,767 -1€30.241
100,00 ~70284103 .702C,794 <6947,420 ~6770,639
1060, 00 164470705 164454972 .1 6428,4659 ~16255,984

25

RCzlg0e0

26e741
26404
250023
19e474
c22e505

Z136e077

2866e744
28595 14
27874424
21070556
241Ce764

~14673¢205



DEMAND FOLLOWS A NgRMaL pysTergur

SUPPLY FOLLOWS 4 nfﬂﬂﬁ_DISYRIﬂUTIOM

LEAD TIME 15 6aMia D1STRIGUTED

SAVINGS 0F (0,00 ovee n,p,T)

STANDARD DEVIaT!IpN oF DEMAND PER‘YFAQ

HOLDING CosT  © 0.0

=D 10«0

.BACK'ORDERED COSTS = Dclnrxpt 2'5“ TIME BACKOQDEPE[})

sToCroUT Cpsy

ORPER CpST RCzpep! Rl20s
D= 1ae0
0.01 Cel7b Dy34n
0,10 0s291 04v395
1.00 Cubyd Debd7
10,60 14362 10360
10¢,60 2,974 24976
1000,00 be502 66,03
Dz 100G en
0,01 184858 37,247
c.l0 316143 424292
1,00 £5.825 694332
16,00 144068 145,900
100,c0 318+626 318,815
1460 ,00 60b:535 6964577
0=106G00e0
0,01 2020,156 3990,031
0,10 3336144 453C,471
1,00 7051 ¢350 7427.019
10,00 156184579 156G7¢699
10,00 34132,060 341524271
10¢0,00 746144564 74619,113

28s

INDEREMDENT oF UnIT BACKORDECFD 20

RCo1e0

0,769
0,781
0,882
1,434
2,904

6,507

82,422
83,616
94,502
153,627
320, 60!

697,002

8829.247
8957,115
10123 338
16456 ,900
34353.330

74664.585

RC=19,0

184,284
184,536
187,051
210,293
338,565

701,225

19740,933
19767,774
20037,325
22527,150
36257 ,898

751146,02R

RCz=15000

ep37
Ren37
3egal
3enol
4434R

60()21

410e007
4116049
41le570
4169776
46547490

7416400

446264997
440324877
44088302
46460003
4gaole223

704200648



