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Answer the following questions (8 points each):

1. Provide two examples in which a company might decide the location
of some of its operations on the basis of the proximity of that location
to certain resources that are crucial for the considered operation. Please,
explain clearly the reasons that would underlie the company decision.
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2. In class we showed that by using the thresholds of v/2- 2%, k=1,2,...,
in the implementation of the “Powers-of-2-Order-Intervals” heuristic, the
worst-case performance with respect to any item in the underlying set will
be about a %6 inflation of the corresponding optimal cost. What would
be the worst-case performance of this heuristic (defined as in the in-class
analysis), w.r.t. any single item, if the employed thresholds were the (exact)
middle points of the intervals (2%, 25+1)?
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3. The expected demand (in units) for a certain item at a local distribution
center for the next 5 weeks is estimated at: 250, 300, 350, 300, 300. Is it
possible that the following ordering plan can ever be optimal: 500, 500, 500,
0, 07 =

YES "~ (b)NO

Please, explain your answer.
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4. Consider an inventory that is controlled according to the basestock pol-
icy discussed in class, and with a replenishment lead time of ! time units.
Furthermore, the observed on-hand inventory at a certain time point ¢y is
equal to 5 units, and the observed demand during the next ! time units is
equal to 10 units. Finally, at time ¢g+ [, the system experiences a backorder
of 3 units. Use the above information in order to determine the basestock
level R for the considered policy implementation.

Qﬂ\ Hen W\oM e Uner He ib’uﬂ”mj &m&’.
Ve TelE) T oMTCk) v olk) - Botk)= R
2) Vt) QHT(Ek) - Rolt) = O

3) W TR i e fus/uncmeiled ek
Rk we Aowve avilihle = mden o ek He
o%fihqomd Hod wdd  otme Awwo Pe mech €
uh5

ooyt chore doj:, and  Ha ?‘IW\TM {y\:fo we leve:

@) Bolk,) = OHT (boll) =%

V) Te() 2 S+o(ke) = R ““?g
) TP (k) -40 =22 5 Trl) =% ) |

Remaele: U whae diswonm i ko QIM&L e W (mM& f;“t;u
Re cnnidined came, bbb ohedd e ohuine ek Aoy
) ahﬂ,.'u{% Yo bl #olml@w;\ﬁ\'/ e lLe:) eﬁwjnm—» reeded &
¢ Le H 2 ][’“’\-‘Q“\ awe He {{,,,QQM;% e
# Tf(k)—lo =~ -3
S Tk, = &




6

5. Explain what is meant by the expression that the estimation of the fill rate
of a (Q,r) inventory system according to the formula S(Q,r) =1 — %B (r)
is a “conservative” estimate.
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Problem 1 (30 points): A distribution center has the following two op-
tions for the inbound shipping of one of its inventoried items: (a) LTL (less
than truckload) shipping at a cost of $1.00 per unit, or (b) TL (truckload)
shipping at the cost of $400.00 per truck. Trucks can carry up to 1,000
units, and this puts a limit to the order size for both cases. Also, there is
a transactional cost of $100.00 for each order placed with the supplier. The
considered item is purchased at the cost of $50.00 per unit, and the relevant
holding cost is estimated according to an annual interest rate of 20%. If the
annual demand for this item is estimated at 10,000 units, which shipping
option should be chosen by the company?
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Problem 2 (30 points): The local Best Buy store has a policy of ordering
a particular cell phone model from Motorola in lots of 500 units. The store
weekly demand for these cell phones is normally distributed with a mean
of 300 units and a st. deviation of 200 units. Motorola rakes two weeks to
supply an order. If the store manager is targeting a fill rate of 99 percent,
what safety stock should be carried by the store? What is the corresponding
reorder point?

Remark: In your calculations, you can use the approximation S(Q,r) =~
1- %B (r) and also refer to the statistical table provided at the end of this
booklet.
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7648 Appendix Tables

i
!‘ TABLE A-4 : -
\’ Normal Probability . 3:;:::""29" Probabilities Partial Expectations
I Dlstl:lbutlon and‘ z F2) 1-FKa2) L(z) L(-2)
i Partial Expectations
[ 00 - 5000 5000 3989 . 3989
| © 01 .5040 .4960 3940 4040 -
02 .5080 4920 .3890 T 4090 :
103 5120 4880 .3841 Al41
04. .5160 4840 3793 41937
| 05 - .5200 4800 3744 4284 ©
i .06 .5239 4761 3697 4297
} v .07 5279 4721 .3649 4349
] . .08 5319 4681 13602 4802
, .09 5359 4641 3556 4456
j .10 : . .5398 4602 .3509 4509
H 11 .5438 4562 3464 4564
' 12 5478 4522 3418 4618
| ©oa3 5517 4483 3373 4673
] 14 .5557 4443 3328 4728
i .15 .5596 4404 3284 4784
! 16 .5636 4364 3240 A4B40
A7 .5685 4325 3197 4897
‘ .18 5714 4286 3154 4954
| .19 5753 4247 31 5011
! - 20 .5793 4207 .3069 5069
i .21 .5832 4168 3027 5127 ¢
I 22 5871 4129 3027 5186
[ 23 . 5910 4090 2944 5244
i .24 5948 4052 .2904 5304 -
| 25 _ .5987 4013 2863 5363
; .26 6026 3974 2824 5424
i 27 6064 3936 2784 5484
i .28 6103 3897 2745 .5545
% 29 6141 3859 2706 5606
i 30 6179 38 .2668 5668
31 6217 3783 2630 5730
( 32 6255 .3745 2592 5792
E 33 6293 3707 .2555 .5855
34 6331 .3669 2518 5918
X 35 6368 3632 2481 5981
~‘ 36 6406 3594 .2445 6045
q 37 6443 3557 .2409 6109
: v .38 6480 .3520 - 2374 6174
i 39" 6517 3483 2339 6239
! " .40 6554 3446 2304 6304
41 6591 3409 2270 6370
c42 6628 3372 2236 6436
. .43 : 6664 3336 .2203 6503 -
44 6700 .3300 2169 ..6569 "
AS ' 6736 3264 2137 6637
46 6772 3228 2104 6704
A7 .6808 .3192 2072 6772 .
48 6844 3156 .2040 6840
.49 6879 3121 12009 6309

.50 . 6915 .3085 .1978 6978




TABLE A-4

(continued)

Appendix Tables 765

3;1?;:”'2“ Probabilities Partial Expectations
z F(z) 1-FA2) Lz L(~2)
51 6950 3050 .1947 7047
.52 6985 3015 1917 117
.53 7019 .2981 1887 7187
.54 7054 2946 1857 7257
55 7088 2912 1828 7328
.56 7123 2877 1799 7399
.57 7157 .2843 A7 7471
.58 7190 2810 1742 7542
.59 7224 2776 1714 7614
.60 7257 2743 1687 7687
.61 7291 2709 .1659 7759
62 7324 .2676 1633 7833
.63 7357 2643 1606 7906
64 7389 2611 1580 7980
.65 7422 .2578 1554 8054
66 7454 .2546 1528 8128
67 7486 2514 1503 .8203
.68 7517 2483 1478 8278
.69 7549 2451 1453 .8353
.70 .7580 2420 1429 8429
Nal 7611 .2389 1405 8505
72 7642 2358 1381 .8581
73 7673 2327 1358 .8658
.74 7703 2297 1334 .8734
75 7733 2267 1312 8812
.76 7764 2236 .1289 .8889
77 7793 2207 1267 .8967
78 7823 2177 1245 .9045
79 .7852 2148 1223 9123
.80 7881 2119 1202 9202
.81 7910 .2090 L1181 9281
.82 7939 .2061 .1160 .9360
.83 7967 .2033 .1140 9440
.84 .7996 2004 1120 9520
.85 .8023 1977 .1100 9600
.86 . .8051 1949 .1080 .9680
.87 .8067 11922 .1061 9761
.88 8106 1894 .1042 .9842
.89 8133 .1867 1023 .9923
.80 8159 .1841 .1004 1.0004
91 8186 1814 .0986 1.0086
92 8212 1788 .0968 1.0168
93 .8238 1762 .0955 1.0250
94 8264 1736 .0953 1.0330
95 .8289 71 0916 1.0416
96 .8315 1685 .0899 1.0499
97 8340 1660 .0882 1.0582
98 .8365 1635 .0865 1.0665
.99 8389 RIAR 0849 1.0749
1.00 8413 1587 0833 1.0833
1.01 .8438 1562 0817 1.0917
1.02 .8461 .1539 0802 1.1002
1.03 .8485 1515 .0787 1.1087
1.04 .8508 .1492 0772 1.1172
1.05 .8531 :1469 0757 1.1257
(continued)



766 Appendix Tables
TAB'.'E A4 Standardized - . .
{continued) Variate Probabilities Partial Expectations
z F(z) 1-H2) Lz) L(-2)
f 1.06 .8554 1446 0742 1.1342
! 1.07 8577 .1423 0728 1.1428
1.08 8599 1401 0714 1.1514
1.09 8621 1379 .0700 1.1600
I 1.10 8643 1357 0686 1.1686
! 1.1 8665 1335 0673 1.1773
¢ 1.12 8686 1314 0659 1.1859
1.13 8708 1292 0646 1.1946
1.14 8729 1271 0634 1.2034
115 8749 .1251 0621 1.2121
1.16 8770 1230 0609 1.2209
1.17 8790 1210 0596 1.2296
1.18 8810 1190 0584 1.2384
1.19 8830 1170 0573 1.2473
1.20 8849 1151 0561 1.2561
1.21 8869 REES .0550 1.2650
1.22 .8888 A2 0538 1.2738
1.23 .8907 .1093 .0527 1.2827
1.24 8925 .1075 0517 1.2917
1.25 ' 8943 1057 0506 1.3006
1.26 8962 .1038 .0495 1.3095
1.27 8980 .1020 .0485 1.3185
X 1.28 8997 .1003 0475 1.3275
' 1.29 9015 0985 .0465 1.3365
1.30 9032 .0968 0455 1.3455
1.31 .9049 .0951 0446 1.3446
1.32 9066 0934 0436 1.3636
1.33 .9082 0918 0427 1.3727
1.34 .9099 .0901 0418 1.3818
1.35 9115 0885 .0409 1.3909
1.36 913 0869 .0400 1.4000
1.37 9147 0853 0392 1.4092
1.38 9162 0838 0383 1.4183
1.39 9177 0823 0375 1.4275
1.40 9192 .0808 0367 1.4367
1.41 .9207 0793 0359 1.4458
1.42 9222 0778 0351 1.4551
1.43 9236 0764 0343 1.4643
1.44 9251 0749 0336 1.4736
1.45 .9265 0735 0328 1.4828
1.46 9279 0721 0321 1.4921
1.47 9292 .0708 0314 1.5014
1.48 9306 0694 0307 1.5107
1.49 9319 .0681 0300 1.5200
1.50 19332 .0668 0293 1.5293
1.51 9345 0655 0286 1.5386
1.52 9357 0643 .0280 1.5480
1.53 9370 0630 0274 1.5574
1.54 9382 0618 0267 1.5667
1.55 9394 0606 0261 1.5761
1.56 8406 0594 0255 1.5855
1.57 9418 0582 0249 1.5949 e
1.58 .9429 0571 0244 1.6044
1.59 9441 0559 0238 1.6138 E




TABLE A-4
(continued)
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3:{:;“!'&(‘ Probabilities Partial Expectations
z [2¢4) 1-Fz) L(2) (-2
1.60 9460 10540 0232 16232
1.61 9463 0537 0227 1.6327
1.62 9474 0526 0222 1.6422
1.63 9484 0516 0216 1.6516
1.64 9495 .0505 0211 1.6611 .
1.65 9505 0495 0206 1.6706
1.66 9515 0485 0201 1.6801
1.67 9525 0475 0197 1.6897
1.68 9535 .0465 0192 1.6992
1.69 9545 0455 .0187 1.7087
1.70 9554 0446 0183 1.7183
1.71 9564 0436 T 0178 1.7278
G G573 0427 0174 1.7374
1.73 9582 0418 0170 1.7470 .
1.74 9591 .0409 0166 1.7566
1.75 9599 0401 0162 1.7662
1.76 9608 0392 0158 1.7558
1.77 9616 .0384 0154 1.7854
1.78 9625 0375 0150 1.7950
1.79 9633 0367 0146 1.8046
1.80 9641 0359 0143 1.8143
1.81 9649 0351 0139 1.8239 -
1.82 9656 0344 0136 1.8436
1.83 9664 .0336 0132 1.8432
1.84 9671 0329 0129 1.8529
1.85 9678 0322 0126 1.8626
1.86 9685 0314 0123 18723
1.87 .9693 0307 019 1.8819
1.88 9699 .0301 0116 1.8916
1.89 9706 0294 0113 1.9013
1.90 9713 0287 0111 19111
1.91 9719 0281 .0108 1.9208
1.92 9726 0274 .0105 1.9305
1.93 9732 0268 .0102 1.9402
1.94 9738 0262 .0100 1.9500
1.95 9744 0256 0097 1.9597
1.96 9750 0250 .0094 1.9694
1.97 9756 0244 0092 1.9792
1.98 9761 0239 .0090 1.9890
1.99 9767 0233 .0087 1.9987
2.00 9772 0228 .0085 2.0085
2.01 9778 0222 .0083 2.0183
2.02 9783 0217 .0080 2.0280
2.03 9788 0212 0078 2.0378
2.04 9793 .0207 .0076 2.0476
2.05 9798 0202 .0074 2.0574
2.06 9803 0197 0072 2.0672
2.07 9808 0192 .0072 2.0770
2.08 9812 .0188 .0068 2.0868
2.09 9817 0183 0066 2.0966
2.10 9821 0179 0065 2.1065
2.1 9826 0174 0063 2.1163
2.12 9830 0170 0061 2.1261
2.13 9834 0166 0060 2.1360
2.14 9838 0162 0058 2.1458

(continued)




768 Appendix Tables

TABLE A4 . e
. Standardized ", . . s
(continued) Variate Probabilities Partial Expectations i
z Kz) 1-Fz) L(z) -2y
2.15 .9842 .0158 .0056 2.1556 -
2.16 .9846 0154 .0055 2.1655
2.17 .9850 0150 .0053 2.1753
2.18 .9854 .0146 .0052 2.1852°
2.19 .9857 .0143 .0050 2.1950 -
2.20 .9861 0139 0049 2.2049 .
2.21 9864 0136 .0048 2.2148 -
2.22 .9868 0132 .0046 T 2.2246 -
2.23 9871 0129 .0045 2.2345
2.24 9875 0125 .0044 2.2444
2.25 .9878 0122 .0042 2.2542
2.26 .9881 0119 0041 2.2641
2,27 .9884 0116 .0040 2.2740
2.28 .9887 0113 .0039 2.2839
2.29 .9830 0110 .0038 2.2938.
2.30 .9893 .0107 .0037 2.3037 .
2.31 9896 0104 .0036 2.3136°
2.32 - 9898 .0102 0035 2.3235 -
2.33 .9901 .0099 .0034 2.3334
2.34 .9904 .0096 .0033 2.3433
2.35 .9906 .0094 .0032 2.3532
2.36 .9909 .0091 0031 2.3631
2.37 9911 .0089 .0030 2.3730
2.38 9913 .0087 .0029 2.3829
2.39 9916 .0084 .0028 2.3928
2.40 9918 .0082 .0027 2.4027
2.41 9920 .0080 .0026 2.4126
2.42 .9922 .0078 .0026 2.4226
2.43 9925 .0075 .0025 2.4325
2.44 9927 0073 .0024 2.4424 .
2.45 .9929 0071 0023 24523
2.46 9931 .0069 .0023 2.4623
2.47 9932 .0068 0022 24722
2.48 .9934 0066 0021 2.4821
2.48 9936 .0064 0021 2.4921
2.50 .9938 .0062 .0020 2.5020
2.51 .9940 .0060 .0019 2.5119
2.52 9941 .0059 .0019 2.5219
2.53 .9943 0057 .0018 2.5318
2.54 .9945 .0055 0018 2.5418
2.55 .9946 .0054 .0017 2.5517
2.56 .9948 .0052 .0017 2.5617
2.57 .9949 L0051 .0016 2.5716
2.58 9951 .0049 0016 25816
2.58 19952 .0048 .0015 2.5915
2.60 .9953 .0047 0015 2.6015
2.61 9955 .0045 .0014 26114
2.62 .9956 .0044 0014 2.6214
2.63 9957 .0043 .0013 2.6313
2.64 9959 .0041 .0013 2.6413
2.65 9960 .0040 0012 2.6512 B 3
2.66 .9961 .0039 0012 2.6612 b
2.67 .9962 .0038 0012 2.6712 ;
2.68 9963 .0037 .0011 . 2681 R
269 9964 0036 0011 2.6911 g

2.70 9965 .0035 oon 27011
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4 Appendix Tables 769
. TABLE A4 . i ;
B (concluded) f‘,:?adt:'d'“d Probabilities , Partial Expectations
z F(2) 1-Rz) . .- . (70 I 1O
271 .9966 .0034 o .0010-: So27110.
2.72 .9967 .0033 0010 . 2,7210
273 9968 0032 © 0010 - T27310 ¢
274 9969 ,0031 - 0009 27409
: 2.75 9970 0030 ‘ 0009 27509
y 276 9971 .0029 S - 10009 - 2.7609
" 277 9972 .0028 <. . 0008 - 27708
: 278 9973 0027 : : .Q008 2.7808
279 9974 .0026 - 0008 . .7 2,7908
2.80 9974 0026 ..0008 - 2.8008
2.81 9975 .0025 ' - - 0007 . 2.8107
2.82 9976 0024 R o007 - - - 2.8207
2.83 9977 0023 : © o .0007 o 2.8307
284 9977 .0023 - .go07 - 2.8407
2.85 .9978 0022 o 0006 . - . 2.8506 °
2.86 9979 0021 g .1, 0006 .- - 2.86067
2.87 9979 0021 - .. . 0006 2.8706.°
2.88 .9980 .0020 ' . .0006 2.8806
2.89 9981 0019 7 o006 2.8906
2.90 .9981 0019 . C. 0005 2.9005
2.91 .9982 0018 T s 0005 - 2.9105 .
2.92 .9982 - 0018 . ;0005 - 2.9205
293 ,9983 0017 . R _0005° . 29305 ¢
2.94 .9984 0016 - S 0005 1o 29405
2.95 .9984 L0016 .0005 - 2:9505 -
2.96 .9985 0015 Teto 0008 - 2.9604
2.97 .9985 0015 : L. 0004 . 29704
2.98 9986 0014 - -.0004 © 29804
2.99 .9986 .0014 ~.0004 2.9904 -
3.00 .9986 0014 0004 - 3.0004

Source: R. G. Brown, Decision Rules for 1 -y Manog (Hiasdale, [L.: Dryden, 1967). Adapted from Table VI, pp. 95-103.




