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I IT 2 BT L= (Weighted Average Fill Rate)Byit+E

TR ERmA | WREEH | SEBITTROME | AbkME
=) NNETES

(1) (2) (1)x(2)
A 0.1 0.95|  0.095
B 0.1 0.90|  0.090
C 0.2 0.80|  0.160
A, B 0.2 0.95 x 0.90=0.855|  0.171
A, C 0.1 0.95 x 0.80=0.760|  0.076
B, C 0.1 0.90 x 0.80=0.720|  0.072
A, B,C 0.2 0.95x0.9x0.8|  0.137

=0.684

Bt 1.0 WAFR 0.801
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o R REA (Procurement Cost)
« FFH 4 (Carrying Cost)
— X [A] 4~ (Space Cost)
— %4 A< (Capital Cost)
— EEFEIR S A (Inventory Service Cost)
— BEFE RS A (Inventory Risk Cost)
5% B4~ (Out-of-Stock Cost)
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No. i 5 H 4t

1 | FEFPL=EA 82.00
2 | ¥ 14.00
3 | BEME 3.25
4 | =B 0.50
5 | R 0.25
6 |Mit 100.00
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(1) HFK () PR | @=1*Q2) | (D-p1™*@)
6 2 0.04 12 32

7 4 0.08 28 36

8 6 0.12 48 24

9 8 0.16 72 8

10 10 0.20 100 0

11 8 0.16 88 8

12 6 0.12 72 24

13 4 0.08 52 36

14 2 0.04 28 32

Total: 90 50 1.00 500 200
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z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 | 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 | 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 | 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 | 0.6554 0.6591 0.6228 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 | 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 | 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 | 0.7580 0.7611 0.7642 0.7673 0.7703 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 | 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 | 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 | 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 | 0.8643 0.8665 0,8686 0.8708 0,8729 0.8749 0.8770 0.8790 0 &SJ_Q__Q_&aj_Q_I
L2 [ 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0,8980 0,8997 0.90147
1.3 [ 090320  0.90490  0.90658  0.90824  0.90988 [0.9114  0.91309 091466  0.91621 091774
1.4 | 091924 092073  0.92220 092364  0.92507 |0.92644] 092785  0.92922  0.93056  0.93189
15 | 093319 093448 093574 093699 __ 0.03822 1093943  0.94062 09417 42 4
1.6 | 094520 0.94630 0094738 094845 _ 0.94950 _ 0.95053 095154 __0.95254 __0.95352 __0.95449 ]
1.7 | 095543 095637  0.95728  0.95818  0.95907  0.95994  0.96080  0.96164  0.96246  0.96327
1.8 | 096407  0.96485 096562  0.96638  0.96712  0.96784  0.96856  0.96926  0.96995  0.97062
1.9 | 097128 097193 097257 097320  0.97381 097441  0.97500  0.97558 097615  0.97670
2.0 | 097725 097778  0.97831 097882  0.97932  0.97982  0.98030  0.98077  0.98124  0.98169
2.1 | 098214 098257  0.98300 098341  0.98382  0.98422  0.98461  0.98500  0.98537  0.98574
2.2 | 098610 098645  0.98679 098713  0.98745  0.98778  0.98809  0.98840  0.98870  0.98899
2.3 | 098928  0.98956  0.98983  0.9°0097 0.9°0358 0.9°0613  0.9°0863 0.9°1106  0.9°1344  0.9°1576
24 | 0.9%1802 0.9%2024 0.9°2240 0.9°2451  0.9°2656  0.9°2857  0.9°3053  0.9%3244  0.9%3431  0.9°3613
2.5 | 093790  0.9%3963  0.9°4132  0.9%4297  0.94457  0.9%4614  0.9°4766  0.9°4915  0.9°5060  0.9°5201
3.0 | 09’8650 0.9°8694 - 0.9°8736  0.978777  0.9°8817  0.9°8856  0.9°8893  0.9°8930  0.98965  0.9°8999
35 | 09%7674  09°7759  0.9°7842  0.9°7922  0.9°7999  0.9°8074  0.9°8146  0.9°8215  0.9°8282  0.9°8347
4.0 | 09%833 0.9%6964 0.9°7090 0.9*7211  0.9%7327  0.9%7439 0.9*7546 0.9°7649  0.9°7748  0.9°7843
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X=1+10

° /@ "‘1%)‘%\%5}\_{:
=10000+1.28x2000=12560

¢ ’@ 4 2%)‘5‘\ ﬁﬁ%'*
=50000+1.65x1500=52475

° /@ “Bmlé\%j\z:
=70000+1.28x20000=95600




TESRTK

NR (/5 5)=TR(4 % K)-CSL (9745
CHELHI K
=12560-5000=7560
21K
=52475-15000=37475
O3 K
=95600-30000=65600




SEE T FEEKBSETm

o RMFTK:
=7560+37475+65600=110635

° ﬁ:’ﬁ“l_ﬁ:lﬁl:
=125000-110635=14365

o SrECILRI =
— & 1=14365*1/13=1105

— B 2=14365*5/13=5525
— B F 3=14365*7/13=7735
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1 12560 5000 7560 1105 8665
2 52470 15000 37475| 5525 4300
3 95600 30000 65600| 7735 73335
IE'\ 160635 50000 110635| 14365 125000
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Example
o TNE:

— D=4800 units/year,;
— S=40 dollar/order; - Q=7
— H=25 dollar/unit/year.

25
= 15360 =124 units

o \/ZDS \/2><4800><4O




Example

.‘[/]" 14 EL

IR

R A

PEAFFFH A

i \
6i D/Q 40*D/Q 25+Q/2 A
40 Units| 120 times $4800 $500 $5300

60 80 3200 750 3950

80 60 2400 1000 3400
100 48 1920 1250 3170
120 40 1600 1500 3100
140 35 1400 1750 3150
160 30 1200 2000 3200
200 24 960 2500 3460
300 16 640 3750 4390
400 12 480 5000 5480
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0 tl tz t3
i Ei A ROP =D*LT
Where:

ROP = F 7 # & (¥
LT = P77 5i (71 [E] £ 17)
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1.

units.

kil

Hrp B HE TR BN 750

E_Fﬁgﬁﬁ EI’JJFIL%%F' EJJEZZIK?b $50,

ERFA A REE 25%, B MNEEZRY
HoA $35. RixFE 1. 5 Weeks e st

] A -

o THHE&E

rE L HlIE

£ R = (Q)AIT 2 15 (ROP)




Bl: HIRATRARNS

o« AT
0- /2D \/2 750 50293unitS
IC 0.25*35
ARG

- Q 93
D 750

~
|

B
[ Jﬁ'

=(0.12year = 6.4weeks

e Demand Rate=750units/52weeks=14units/week

e Order Point=1.5weeks*14units/week=22units
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EERRZERSITE

Economic Order Quantity: Q =/2xS/H
Safety stock: SS =zo0, =z0+/LT

Reorder Point: ROP = x(LT)+SS

Service Level: SL=1-0+LTE(z)/Q

Total Cost: TC :gs +(%+35)|_|
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i) 75 5K 43 A

K (Demand During Lead Time) 434f

I IWSEEE:

Wﬁ‘ﬁ

L T=3weeks, &% J& i) 75 K =35 & 534

4=100 A1 o=10

Week 1 Week 2 Week 3

0'=%"’ o=

VPN

u=100 u=100 u=100




Calculate Service Level

o As it Is stated previously:

gl —1_ EXpected number of units out of stock annually

Total anuual demand

_1_(DI1Q)o.E(2)
D
o E(2)
Q for normal distribution
_q_ oNLTE(z) _——
Q

=1




Calculate Relevant Cost

e Total Cost = Order Cost + Carrying Cost

of Regular Stock + Carrying Cost of Safety
Stock

*l.e. TC=0C+CCRS +CCSS

:BS+(9+SS)H
Q 2



Example:

* Tie bar is a U-bolt used on truck equipment, data
collected for it held in inventory are as follow:

Monthly demand d=11107units,s,=3099units

Replenishment LT 1.5 months
Item value $0.11/unit
Order cost $10/order
Carrying cost 20%/year
In-stock probability during Lead Time: 75%(z=0.67)




Calculate Q, SS, ROP and AlL

=11008units

0- 2dS \/ 2*11107 *10

IC "~ \(0.2/12)*0.11

SS =125,V LT =0.67*3099*+/1.5 = 2543units
ROP =d*LT +SS
=11107*1.5+ 2543 =19203units

AlL = %+ SS = 11208 + 2543 =804 7units




Calculate Relevant Cost

TC =0C +CCRS +CCSS

:28+ IanL | xC %3S
Q 2
x*
_ 11107*12 *1O+O.2*O.11*11008
11008 2

+0.2*%0.11*%2543
=$298.11 per year



Calculate Service Level

o x~ L xE(2)

Q

3099 x+/1.5x0.1503
11008

SL=1

=1

=0.9482 - |
In-stock probability during
=94.82% Lead Time is 75%



Unit Normal Loss Integrals

Z .00 .01 .02 .03 0.4 .05 .06 07 .08 0.9

.0 .3989 .3940 .3890 .3841 3793 3744 .3697 3649 .3602 .3556
1 .3509 .3464 3418 3373 .3328 .3284 .3240 3197 3154 3111
.2 3069 3027 .2986 2944 .2904 .2863 .2824 2784 2745 2706
3 .2668 .2630 .2592 .2555 .2518 .2481 2445 2409 2374 .2339
A .2304 2270 2236 .2203 .2169 2137 .2104 2072 .2040 .2009
.5 1978 1947 1917 .1887 .1857 .1828 1799 1771 1742 1714
.6 1687 .1659 1633 .1606 .1580 .1554 .1528 .1503 1478 1453
T 1423 L1405 L1501 .1550 L1354 151z .izo03 1z07 1245 12235
.8 1202 1181 1160 .1140 1120 .1100 .1080 1061 1042 1023
.9 .1004 .09860 .09680 .09503 .09328 .09156 .08986 .08819 .08654 .08491
1.0 .08332 .08174 .08019 .07866 07716 .07568 07422 07279 .07238 .06999
1.1 .06862 06727 .06595 .06465 .06336 .06210 .06086 .05964 .058414 .05726
1.2 .05610 .05496 .05384 .05274 .05165 .05059 .04954 .04851 .04750 .04650
1.3 .04553 .04457 .04363 .04270 04179 .04090 .04002 .03916 .03831 .03748
1.4 .03667 .03587 .03508 .03431 .03356 .03281 .03208 .03137 .03067 .02998
1.5 .02931 .02865 .02800 .02736 02674 02612 .02552 02494 .02436 .02380
1.6 .02324 .02270 02217 .02165 02114 .02064 .02015 .01967 .01920 .01874
1.7 .01829 .01785 01742 .01699 .01658 01617 .01578 .01539 .01501 01464
1.8 .01428 .01392 .01357 .01323 .01290 .01257 .01226 .01195 .01164 .01134
1.9 .01105 .01077 .01049 .01022 .00996 .00970 .00945 .00920 .00896 .00872
2.0 .00849 .00827 .00805 .00783 00762 .00742 .00722 .00702 .00684 .00665
2.1 .00647 .00629 .00612 .00595 .00579 .00563 .00547 .00532 .00517 .00503
2.2 .00489 .00475 .00462 .00449 .00436 .00424 .00411 .00400 .00388 00377
2.3 .00366 .00356 .00345 .00335 .00326 .00316 .00307 .00298 .00289 .00280
2.4 00272 .00264 .00256 .00248 .00241 .00234 .00227 .00220 .00213 .00207
2.5 .00200 .00194 .00188 .00183 00177 00172 .00166 .00161 .00156 .00151
2.6 .00146 .00142 .00137 .00133 .00129 .00125 .00121 00117 .00113 .00110
2.7 .00106 .00103 .00099 .00096 .00093 .00090 .00087 .00084 .00081 .00079
2.8 .00076 .00074 .00071 .00069 .00067 .00064 .00062 .00060 .00058 .00056
2.9 .00054 .00052 .00051 .00049 .00047 .00046 .00044 .00042 .00041 .00040
3.0 .00038 .00037 .00036 .00034 .00033 .00032 .00031 .00030 .00029 .00028
3.1 .00027 .00026 .00025 .00024 .00023 .00022 .00021 .00021 .00020 .00019
3.2 .00019 .00018 .00017 .00017 .00016 .00015 .00015 .00014 .00014 .00013
3.3 .00013 .00012 .00012 .00011 .00011 .00011 .00010 .00010 .00009 .00009
3.4 .00009 .00008 .00008 .00008 .00007 .00007 .00007 .00007 .00006 .00006
3.5 .00006 .00006 .00005 .00005 .00005 .00005 .00005 .00004 .00004 .00004
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Periodic Review (Cont'd)
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Periodic Review (Cont'd)

SS =170, =z20NT +LT

S =d(T +LT)+SS
= (T +LT)+SS

= u(y2S/uH +LT)+SS
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Example:

The inventory is reviewed at the time interval (T) to
determine the quantity on hand. The replenishment
guantity (Q) to be ordered is the difference between a
target level called MAX and the quantity on hand. We
need to find MAX and T'.

Given:
d = 50 units/week Sq = 10 units/week
C = $5/unit LT = 3 weeks
| = 10%l/year SL=0.99

S =%$10/order



Example(Cont'd)
FINd T, S-

T 25 :\/2><10><52 645 (O=322)
1C 1 0.1x5x%x50

SS = 7oJT + LT =2.33x10x/6.45+3 = 72
S=d(T+LT)+SS=50x(6.45+3)+72=543

Rule:

Review the inventory every 6.45 weeks and place an
order for the difference between the MAX level of 542
units.




Example(Cont'd)

The total relevant cost for this design is:
TC = DSIQ + IC(Q/2) + IC (SS)
= (50)(52)(10)/322 +(0.10)(5)(322/2)
+(0.10)(5)(72)
= $196.96

Note Compare this cost with that of the reorder point
method to see that periodic review control carries a
slight premium in cost due to more safety stock.




