DR FCEETE S RN RNy WUER B

Comparison of Push System and Pull System in Supply Chain

Performance: An Experimental Study



V- - O AN e I A B IR F SR 0 Kl fE d
Comparison of Push System and Pull System in Supply Chain

Performance: An Experimental Study

'SR A s SR 2 Student : Chih-Wei Chiang
ERER D FET Advisor : Dr. Rong-Kwei Li
R E0Rpd < F
IO ARE gL AR 5T
250~
A Thesis

Submitted to Department of Industrial Engineering and Management
College of Management
National Chiao Tung University
In Partial Fulfillment of the Requirements
For the Degree of Master of Science
In
Industrial Engineering
May 2009
Hsin-Chu, Taiwan, Republic of China



1B g RSN A Mk N % A Rk ¥ ok

g2 titiew g 2Ey BL

2|
|4
<k
(=
N
%
()
\_H
)
o
\\v
. )
|
5
iy
p)|
I
An
H

¥ % %
(A R S S NN 1 ﬁ%(ﬁ ) (). EREEE ST LR AL AN
AR (R R B @ % 5 diehs AabERE B RPN T Fi A g

,:5
m
ATHER) hE I S R b KRR R B T 0 R F O R
L F Rhp o

REAEZR T 3B 30 K 3L s 5V kAL s R HEDOR o~ U



Comparison of Push System and Pull System in Supply Chain Performance: An
Experimental Study

Student : Chih-Wei Chiang Advisor : Dr. Rong-Kwei Li

Department of Industrial Engineering and Management College of

Management National Chiao Tung University

Abstract

In the supply chain of suppliers,; manufacturers, distributors or retailers having low
inventory with higher availability is a primary objective. In order to achieve the primary
objective, they usually choose two-strategies: (1):In accordance with forecasting the future
customer demand for production or replenishment (push system); (2).In accordance with the
actual customer demand for production or replenishment (pull system). The majority of
companies are using the former. Although-the-pull.system’s feasibility obtains the verified in
many research or the enterprise, but the manager still suspected the high variability of demand
can be handled with pull system.“In this-study,-a simulation environment with the practice of
supply chain systems, inviting thirty teams (90 participants) from local companies
participated in the experiment. The experimental results verify that the principal factor for
poor performance caused by method of managing supply chain (push system or pull system).
Given a proper target inventory level and replenish the inventory based on actual demand can

achieve the primary objective of lower inventory with higher availability.

Keywords: Push System, Pull System, Bullwhip Effect, Theory of Constraints
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241 =2 FBF L%
> - a1 12 =y - . 12 s E‘#ﬁ ) - ) - 2, 2
Bakn | TEPHREE NER|TERERR] L. R i F(H )
&
% S1 S2 s1 S2
L | st | s2 | s3 | s1|s2|s3| st s2]| s3|st|s2]|ss|sis2s3 S3 S3
¥ & A | B |[A+B] A | B |A+B Al B |A+B] A| B |A+B
1 |6,600]7,403]7403]7,403]7403]7,208[41,410[42,000[42,000]3,071}3,103]2,664]13[14]16] 393 [ 197 [ 590 o [ o | o | o Jo.94] 0.47]1.41]0.00] 0.00]0.00[0.00
2 | 7,000]6,858 6,858 6,858 | 6,858 |7,186|40,365)41,426]42,000{2,452]2,613|2,600] 16|16]16| 0 |[1,835|1,835| 136 | 439 | 575 | 0 [0.00] 4.37]4.370.32| 1.05| 1.37 |0.00
3 |6,600|6,316]86,316 | 6,316 | 6,316 |7,166|37,565|39,802|42,000{2,186|2,228]2,539| 17|18|17| 393 |4,042|4,435] 677 |1,521[2,198] 0 [0.94] 9.62 |10.561.61] 3.62 | 5.23 |0.00
4 |7,000]|6,809]6,809 | 6,809 | 6,809 |7,185|41,365}41,280[42,000|2,508|2,5782,595|16/16/16] 0 | 635|635 | 184 | 536 | 720 | 0 |0.00] 1.51 | 1.51 f0.44| 1.28 | 1.72 |0.00
5 |6,000]6,669 86,669 | 6,669 | 6,669 |7,180|37,994|41,814]42,000{2,568]2,387]2,579]| 15| 18| 16| 993 |7,280|8,273| 324 |4,129|4,453| 0 [2.36]17.33|19.69|0.77] 9.83 |10.60{0.00
6 |6,000]6,561]86,561|6,561 6,561 |7,175|40,394}40,535|42,000{2,360]2,402]2,566|17|17]16| 993 | 613 |1,606] 432 |1,033|1,465| 0 [2.36] 1.46]3.821.03| 2.46 | 3.49 |0.00
7 |5,000]8,479 8,479 8,479 | 8,479 |7,249|39,894|42,000]42,000{4,023)4,179]2,788] 10| 10} 15|1,993| 113 |2,206] 0 | 0o | o | o [4.75|0.27]5.020.00] 0.00 | 0.00 |0.00
8 |6,600|6,676]6,676|6,676 6,676 |7,180|40,670}40,882]42,000{2,504]2,484]2,580] 16]16]16| 393 | 919 |1,312] 317 | 801 |1,118] 0 [0.94] 2.19]3.130.75| 1.91 ] 2.66 |0.00
9 |9,000]|6,973]6,973| 6,973 6,973 |7,179]41,384)41,772]42,000{2,871]2,695/|2,614] 14|16]16| 0 | 616|616 20 | 208 | 228 | 0 [0.00] 1.47]1.47|0.05| 0.49 | 0.54 |0.00
10 |5,200(5,031]5,031 5,031 5,031 |7,116|35,580|35,086]40,949|1,233|1,427|2,491| 29| 25| 16| 1,893|4,527]6,420|1,9624,9516,913| 1,051]4.51]10.78]15.29)4.6 7| 11.79] 16.462.50
11 | 3,000 [10,841]10,841|10,841]10,841|7,408|38,007}42,000]42,000|6,524)6,541|3,128] 6 | 6 |13|3,993] 0 |3993] 0 | o | o | o [9.51}0.00]9.510.00]0.00]0.00 |0.00
12 |8,400] 8,400 | 8,400 | 8,400 | 8,400 |7,246]42,000}42,000]42,000}4,100}4,100]2,779] 102025 0 | o | o | o | o | o | o ]o.00]0.00]0.00}0.00]0.00]0.00 0.00
13 | 7,200 7,756 | 7,756 | 7,756 | 7,756 |7,221]40,424}41,730]42,000|3,349]3,481|2,704]12|12|16] 0 |[1,306|1,306] 0 | 0 | o | o ]o.00]3.11]3.110.00]0.00]0.00 |0.00
14 |10,800| 7,709 | 7,709 | 7,709 | 7,709 |7,219]39,694}42,000]42,000|3,523|3,409]2,698]11|12|16] 0 |[2,306|2,306] 0 | 0 | o | o ]o.00]|5.49]5.490.00] 0.000.00 |0.00
15 |6,000]8,160 | 8,160 8,160 | 8,160 |7,237]40,894}42,000]42,000|3,699|3,860]2,751|11|11|15| 993 | 113 |1,206] 0 | 0 | o | o [2.36|0.27]2.630.00] 0.000.00 |0.00
16 | 8,400]5,727|5,727| 5,727 | 5,727 |7,143139,975|37,872|41,645|1,749|1,828]|2,504|23|21]17| 0 |2,025|2,025|1,266]2,862|4,128| 355 |0.00] 4.82 | 4.82|3.01] 6.81] 9.82 |0.85
17 | 8,400 6,106 | 6,106 | 6,106 | 6,106 |7,158]40,623|39,156|42,000|2,242|2,075|2,514[18|19]|17| 0 |1,377|1,377] 830 |1,829|2,659] 0 [0.00|3.28]3.28 |1.98| 4.35]6.33 |0.00
18 |5,300(8,510]8,510 8,510 | 8,510 |7,251]40,307}42,000]42,000|3,900}4,210]2,792] 10| 10| 15|1,693] 0 |1693] 0 | o | o | o [4.03]0.00]4.03}0.00]0.00]0.00 |0.00
19 |7,600]86,654 6,654 6,654 | 6,654 |7,179]40,665|40,816]42,000|2,228|2,468|2,578]18|17|16] 0 |[1,335|1,335] 339 | 845 |1,184] 0 [0.00|3.18]3.180.81| 2.01]2.82 |0.00
20 |6,600]8,339]8,339 | 8,339 | 8,339 |7,244]41,607}42,000]42,000|3,903|4,039]2,771|11]10]15| 393 | 0 |393] 0o | o | o | o ]0.94|0.00]0.940.00] 0.00]0.00 |0.00
21 |6,0005,220]5,220 | 5,220 | 5,220 |7,124|35,074|35,84441,138|1,498|1,533|2,495|23]| 23| 16| 993 |5,933|6,926|1,773]4,383|6,156| 862 |2.36|14.13|16.494.22|10.43|14.65)2.05
22 |6,000(6,012]6,012| 6,012 | 6,012 |7,154|37,481|38,88941,930|2,161|2,011|2,509| 17| 19]|17| 993 |3,526|4,519] 981 |2,131|3,112] 70 |2.36] 8.40 |10.76}2.34 5.07 | 7.41 |0.17
23 | 6,000 6,567 | 6,567 | 6,567 | 6,567 |7,176]39,576}40,554|42,000|2,416|2,406|2,567| 16| 17| 16| 993 |1,431|2,424] 426 |1,020|1,446] 0 [2.36|3.41]5.77|1.01] 2.43]3.44 |0.00
24 |7,200|6,143]6,143| 6,143 | 6,143 |7,160|39,420{39,282|42,000|2,195|2,104{2,519|18|19]17| 0 [2,580|2,580| 850 |1,867|2,717| 0 [0.00|6.14]6.14 |2.02| 4.45 | 6.47 [0.00
25 |5,000|5,677]5,677 5,677 5,677 |7,142|36,665|37,672|41,595|1,784|1,798|2,504|21]|21|17|1,993|3,342|5,335|1,316|3,011|4,327| 405 |4.75] 7.96 |12.71)3.13] 7.17 |10.30{0.96
26 | 7,800 7,800 7,800 7,800 | 7,800 |7,223]42,000}42,000]42,000|3,500|3,500{2,709|12|12]126| 0 | o | o | o | o | o | o ]o.00]0.00]0.00}0.00]0.00]0.00 |0.00
27 |5,400(5,220]5,220 | 5,220 | 5,220 |7,124]36,965|35,84441,138|1,363|1,533|2,495|27] 23| 16|1,593|3,437|5,030|1,773]4,378|6,151| 862 |3.79] 8.18 |11.97|4.22|10.42|14.64|2.05
28 | 5,400 5,789 5,789 | 5,789 | 5,789 |7,146|34,174|38,084|41,707|1,911]1,869]2,506| 18|20 17|1,593|6,197]7,790]1,204|2,6 75|3,879| 293 |3.79]14.75]|18.54|2.87] 6.37 | 9.24 |0.70
29 |4,800]6,153] 6,153 6,153 | 6,153 |7,160|35,976|39,312|42,000|2,170|2,111|2,519|17]|19]|17|2,193|3,831]6,024] 840 |1,848|2,688] 0 |[5.22] 9.12 |14.34|2.00| 4.40 | 6.40 |0.00
30 |3,800]6,326 6,326 | 6,326 | 6,326 |7,167]35,525|39,831|42,000|2,384]2,235]2,540] 15| 18] 173,193|3,282]6,475| 667 |1,502|2,160] 0 |7.60| 7.81 |15.41}1.59] 3.58 | 5.17 |0.00
x5 | 6,467 6,896 | 6,896 | 6,896 | 6,896 [7,190[39,122]40,183|41,870|2,746]2,774|2,620| 16| 16] 16| 922 |2093|3016| 544 |1399]1943] 130 [2.20] 4.98 | 7.18 |1.29] 3.33 | 4.62 |0.31
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# 4.5% Group a_#F 4~ &5 2% 6993 5
> £ = E‘E- 2 e 2 - , Ve
AR F|PEEF B ﬁ#‘% S ﬁ#—% F(H=*:%)
}
i s1 S2 S1 S2
S1 | s2|s1|s2]|s1]|s2
5 Al B |a+B| A | B |A+B]| A | B |A+B| A | B |A+B
2 | 7,000 |6,858]6,858|6,858(2,452]2,613|0]1,835|1,835| 136 | 439 | 575 [0.00|4.37|4.37]0.32|1.05| 1.37
4 | 7,000 |6,809]6,809|6,809|2,508|2,578|0| 635 | 635 | 184 | 536 | 720 |0.00|1.51]1.51|0.44|1.28]1.72
9 |9,000|6,973]6,973|6,973]2,871]2,695|0| 616 | 616 | 20 | 208 | 228 |0.00]1.47]1.47]0.05]0.49|0.54
12 | 8,400 8,400 8,400|8,400[4,100}4,200j0] o | o | o | o | o [0.00]0.00]0.000.00]0.00]0.00
13 | 7,200 |7,756|7,756| 7,756 |3,349]3,481|0]1,306{1,306] 0 | o | o [0.003.11|3.11}0.000.00]0.00
14 |10,800|7,709]7,709|7,709]3,523|3,409|0]2,306|2,306] 0 | o | o [0.00]5.49|5.49]0.00]0.00|0.00
16 | 8,400 |5,727]5,727|5,727|1,749]1,828|0]2,025|2,025|1,266|2,862|4,128|0.00]4.82| 4.82|3.01|6.81| 9.82
17 |8,400 |6,106|6,106|6,106[2,242]2,075|0]1,377|1,377] 830 |1,829]2,659{0.00|3.28 3.28|1.98|4.35| 6.33
19 | 7,600 |6,654] 6,654|6,654]2,228|2,468|0]1,335|1,335| 339 | 845 |1,184[0.00|3.18|3.18]0.81|2.01| 2.82
24 | 7,200 |6,143|6,143|6,143]2,195|2,104| 0|2,580|2,580| 850 |1,867|2,717]0.00|6.14]6.14|2.02|4.45|6.47
26 | 7,800 |7,800|7,800|7,800|3,500|3,500{0] 0 | o | o | o | o ]0.00[0.00]0.00}0.00{0.00]0.00
T 35) 8,073 6,994/ 6,994 6,994 |2,792|2,805| 0] 1274 | 1274] 330 | 781 | 1110]0.00|3.03|3.03|0.78|1.86|2.64
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B Groupa K %
(1). Scenario 1 £ Scenario 2 4 b 5 # %

Ho i <,
Hy >
a=01

# 4.6 : Groupa Scenario 1 ¥2 Scenario 2 4 b 5 & T % %

T-test for Dependent Samples (Shortage Rate (Group a))
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv. t df
Diff.

Variable

Scenario] | 3.033636 2.095721
Scenaric? | 1.858182 2.326821

11 1.175455 2.144278 1.818114/10 0.099082

(2). Scenario 1 £2 Scenario 2 T35 4 B B 5 & 2

Ho i ey = 1y
Hytw # 1y
a=0.1

% 4.7 : Groupa = Scenario-1=£2-Scenario 2 T35 4 B B 34k T %

T-test for Dependent Samples (Average Inventory on site(Group a))
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv.
Diff.

t df p
Variable

Scenario] | 2792.435 729.6807
Scenaria | 2804.636 719.3561]

11 -12.2010 138.0406 -0.29314€ 10 0.775402

Group a enfp 4~ B 73 %+ 3T 6993 0 N & M - A1 ik E&éﬁ?fi{ﬂé‘fﬁ% DS

@ LWHR S PRI 0 T g
—E_'r

o

Fj IJ%B*%]E.T,}J‘%,\ 7116 _" q;l\;_,] ,%é,lz;-"?l!ﬁ-—h F:‘
HisoRl% 8 s 5 0% F PG L3 TII6 chieu] ik 2k § § 4

ik R R - RS BB A 46 AT TR R A A S EE TR
=T
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2. Groupb: #p4= B 53t 6993 ~ Ti5p £ B 5 < > 7116
% 4.8 : Group b #p 4 B 75 -] > 6993 ~ Tiop £ E 13 £ 3t 7116 24|
. a ) [ . .
LRl IR #* p i # b3 (H %)
ol S1 S2 s1 S2
S1{s2 ) s1}s21ts1ts2
5] A | B | A+B |A|lB|A+B| A | B |A+B| A | B |A+B
1 16,600 7,403 | 7,403 | 7,403 |3,071/3,103| 393 |197| 590 |ofo| o ]o.94|0.47|1.41]0.00[0.00{0.00
7 |5,000] 8,479 | 8,479 | 8,479 |4,023]4,179| 1,993 | 113 2,106 |o]o| o0 |4.75|0.27|5.02]0.00[0.00{0.00
11 [3,000{10,841|10,841]10,8416,524]6,541| 3,993 | 0 | 3,993 |o]o] o ]9.51|0.00{9.51]0.00[0.00{0.00
15 |6,000] 8,160 | 8,160 | 8,160 |3,699|3,860] 993 |113| 1,106 |[0]o] o0 |2.36|0.27|2.63]0.00[0.00{0.00
18 |5,300] 8,510 | 8,510 | 8,510 |3,900|4,210| 1,693 | 0 | 1,693 |o]o] o |4.03]0.00{4.03]0.00[0.00{0.00
20 |6,600] 8,339 | 8,339 | 8,339 |3,903|4,039] 393 | 0 | 393 |o]o] 0 [0.94|0.00]0.94]0.00}0.00]0.00
3505 417] 8,622 | 8,622 | 8,622 |4,187]4,322| 1576 | 71 | 1647 o]o| o |3.76/0.17|3.930.00{0.00{0.00

B Group b B3 # T

(1). Scenario 1 £ Scenario 2 4 f F & %

Ho i < p

2

Hyfw >,

a=0.1

# 4.9 : Group b+ Scenario 1 £-Scenario 2 4+ b ¥ & T % %

T-test for Dependent Samples (Shortage Rate (Group b))
Marked differences are significant at p < .10000

Mean Std.Dv. [N Diff. Std.Dv. t df p
Variable Diff.
Scenario] | 0.168333| 0.198335
Scenaria? | 0.000000 0.000000] 6/ 0.168333 0.198335| 2.078964 5/ 0.092183

(2). Scenario 1 ¥ Scenario 2 T 3ot B B 5 ¥ T

Ho iy = p,
Hywy # w1,
a=0.1

# 4.10 : Groupb Scenario 1 ¥ Scenario 2 T35 4 B B 3k T %
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T-test for Dependent Samples (Average Inventory on site(Group b))
Marked differences are significant at p < .10000

Mean | Std.Dv. |N| Diff. Std.Dv. t df p
Variable Diff.
Scenario] |4186.667 1194.579
Scenario? |4322.000/1160.728| 6| -135.333/106.0899| -3.12469, 5/0.026114

Group b ey 4= B 75 % o[ 3T 6993 12 P HRE 3 W AT 7116 & K e ek [ E
AFZPAE TR ETERTE S AFB - RS PRI ETH SR 2R 20

B BBATRASEF TR NS IET T L AR R G TR B

|

1

s

Z B

Group b 2 e s - PP A R s R TRM > 2 S TH A PHREFHRSF > |
TP R G TR G AR TUF R ARG R B

LB - ih
E o TR R H

3. Groupc: #4533 6993 ~ Tiap R 3] > 7116
% 4.11 : Group C # A%fas o] >~ 6993 & L 15 p £ B 3 -] > 7116 )

4 ik [0

2 - " P
Bu | 2% | 2% #rEL el A7 e

S1 S2 S1 S2

a
-]

f

S1 | S2|S1]|S2| S1| S2

L
>
oy

A+B] A B |[A+tB] A| B |A+tB] A | B |A+B

6,600]6,316]6,316|6,316|2,186]2,228| 393 |4,042]|4,435] 677 |1,521]2,198]0.94] 9.62 |10.56|1.61} 3.62 | 5.23
6,000]6,669]6,669]6,669|2,568]2,387| 993 |7,280]8,273] 324 |4,129]4,453|2.36]17.33]19.69|0.77] 9.83 |10.60
6,000]6,561}6,561]6,561]2,360]2,402] 993 | 613 |1,606] 432 ]1,033|1,465|2.36] 1.46 | 3.82 |1.03] 2.46 | 3.49
6,600]6,676]6,676]6,676]2,504]2,484] 393 | 919 |1,312] 317 | 801 |1,118|0.94] 2.19]3.13]0.75] 1.91 | 2.66
10 [5,100]5,031}5,031|5,031]1,233]1,427|1,893]4,527|6,420]1,962]4,951|6,913|4.51]|10.78|15.29]4.67]11.79]16.46
21 16,000]5,220]5,220]5,220]1,498]1,533] 993 [5,933]6,926]1,773]4,383]6,156|2.36]14.13]16.49]4.22]|10.43|14.65
22 16,00016,012]6,012]6,012|2,161)2,011] 993 |3,526|4,519] 981 |2,131]3,112]2.36] 8.40 |10.76|2.34] 5.07 | 7.41
23 16,00016,567]6,567]6,567|2,416]2,406] 993 |1,431|2,424] 426 |1,020]1,446]2.36] 3.41 | 5.77 |1.01] 2.43 | 3.44
25 |5,000]5,67715,677]5,677]1,784]1,798]1,993|3,342|5,335]1,316|3,011}4,327]|4.75] 7.96 |12.71]3.13] 7.17 |10.30
27 |5,40015,220)5,220]5,220]1,363]1,533]1,593|3,437|5,030]1,773|4,378|6,151|3.79] 8.18 |11.97]4.22]10.42|14.64
28 |5,40015,789]5,789]5,789]1,911)1,869]1,593)6,197|7,790J1,204)2,675|3,879]3.79]14.75|18.54|2.87] 6.37 | 9.24
29 |4,80016,153]6,153]6,153|2,170)2,111)2,193)3,831|6,024] 840 |1,848]2,688]5.22] 9.12 |14.34]2.00] 4.40 | 6.40
30 |3,800]6,326]6,326(6,326]2,384]2,235|3,193)3,282]6,475] 667 |1,502|2,169|7.60] 7.81 |15.41]1.59] 3.58 | 5.17

o o O W

I 3515 59216,017]6,017]6,017|2,041|2,033] 1401 | 3720|5121 976 | 25683544 (3.33] 8.86 |12.19|2.32] 6.11 | 8.43

B Group C K & T

(1). Scenario 1 £ Scenario 2 4 f & 4 %_




Ho i <,
Hy i >,
a=01

# 4.12 : Groupc Scenario 1 £2 Scenario 2 4 b 5 t& T % %

T-test for Dependent Samples (Shortage Rate (Group c))
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv. t df
Diff.

Variable
Scenario] | 8.856923 4.744078
Scenaria | 6.113846 3.483795)| 13| 2.743077| 3.394936| 2.913252 12| 0.013002

(2). Scenario 1 ¥7 Scenario 2 T 354 B B 3 T

Ho oy = py
Hy oy # w1y
a=0.1

# 4.13 : Groupc Scenario 1l ¥7 Scenario2 L3354 BB 54 T 8% %

T-test for Dependent Samples (Average Inventory on site(Group c))
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv. t df
Diff.

Variable
Scenario] | 2041.386 446.8004
Scenaria? | 2032.615 369.5447| 13/ 8.770710 113.2716/ 0.279181 12 0.784859

Group ¢ e 4= B 35 /w38 6998 8 LIS P AL 75 [ 3 71160 & 44 B ehk FIAF) L8P
AR R eaE R T H 2 NP Ao 22 Group afe Group b vt # I Group ¢ £.= fe P
R EERF o gd F

B B FANT T LT R RNFLL -

B 30 ef8 - F5%%% Bk

(1). Scenario 1 £ Scenario 2 # b & # %_

Ho:py <1y
Hytw >,
a=0.1
# 4.14 : 30 %= Scenario 1 £ Scenario 2 4 b 5§tk T % %
T-test for Dependent Samples (Shortage Rate)
Marked differences are significant at p < .10000
Mean | Std.Dv. | N Diff. Std.Dv. t df p
Variable Diff.
Scenario] [4.984000 4.878430
Scenario? |3.330667|3.671382(|30/1.653333|2.7270323.320708/29/0.002433

(2). Scenario 1 ¥ Scenario 2 T34 B B 5 ¥ T
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Ho oy =1,
Hy i # w0,
a=0.1

% 4.15 : 30 = Scenario 1 £7 Scenario2 T35 4 B E 34 %%

T-test for Dependent Samples (Average Inventory on site)
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv. t df p
Variable Diff.
Scenario]l | 2745.827 1079.369
Scenario? | 2773.567 1099.899) 30 -27.7397 130.0181 -1.16858 29 0.252088

d 241 R30EFHR - BER - TFREF FTHE S Vv S ndk Flicd d v

- 22093 T rEF 1399 > 4 [ d 498%T *F 1 3.33% Ti=p LR 3y i 6896

k

m
T+

30 e TG Sdrdk 4148 4 415 577 > 30 B b SR F TR THAEREET

“&\*

Q%F‘:g_ﬂ o t-l-ruei‘zj .r%-};}t_: R %FE‘}E]E 7 .;t,wmlfj\rj: 3 X ;: ubljﬁl KﬁS“—l 'F —E;m H

S NBEE RS K

@ B F(E )

S1 S2 S1 S2

A+B| A B |[A+tB] A| B |A+tB] A | B |A+B
6,000(6,561]6,561|6,561|2,360]2,402| 993 | 613 |1,606] 432 |1,033|1,465]2.36] 1.46 | 3.82 |1.03] 2.46 | 3.49
10 |5,100]5,031}5,031|5,031|1,233]1,427|1,8934,527]6,420]1,962]4,951]6,913|4.51|10.78|15.29]4.67|11.79]16.46
16 |8,400]5,727]5,727|5,727|1,749]1,828| 0 ]2,025]2,025]1,266}2,862|4,128]|0.00| 4.82 | 4.82 |3.01] 6.81]9.82
17 8,400]6,106]6,106(6,106|2,242]2,075 0 |[1,377|1,377] 830 |1,829]2,659]0.00] 3.28 | 3.28 |1.98] 4.35] 6.33
27 |5,400]5,220]5,220]5,220]1,363]1,533]1,593|3,437|5,030]1,7734,378|6,151]3.79] 8.18 |11.97]4.22]10.42|14.64

- 3516,660(5,729]5,729|5,729 1,789]1,853] 896 |23963292|1253)3011]4263[2.13] 5.70 ] 7.83 [2.98 7.17]10.15
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Bkt T AERAREE B e ke £ H A G #E%*%% ZEERE P RE K
LA SPENENE RUNEE & F IR S SUANE R I 23 BEHE IR N B
$g“@@ﬁ&ﬂ%ﬂé?%ﬁ@ﬁﬁ£ﬁﬂﬁ%%%ﬁ%ﬂ’342¢$6$z;ﬁ
P g N R ALenT B 2 VR RONE SN KA TG4 A Aien A R aE 2 ARt

RARRIA AR T AL < S HEBEA Gehigk o @ ip b T B S U

AE2 AR > N AL D BT ERIRER Rk EAF 0 TN ERR O RRE AT
XOEARRIEFERL QAT AT TGS BE A RN FF NS |k hF o

43 HHZ B%AH

G R- P ERE AN TU6 el FRoOBF S EE L 0% 2L s
SR Y - BEE Sy Ao F- R EF i g SARB-SFARFELTES A g Y
d

ApHFRE s k=l TR 0 F & frg - PR3t 7116 ehlewligd s

S ERBLEFAF PR AT B e IR Bk 27 KR T AR F

“ﬁﬂﬁkrw%mﬁﬁsﬁ#ﬂiﬁo*wzrazj@u%a:éﬂ#%&ﬁW&a@F’ﬁ%
AP e HEE o

ﬂa41ﬁm%ﬁ;m?$$%,iﬁ%g&§%;1w,iﬁ%g$%;am%,

4
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B 30 Bz RS sBEREKT
(1). Scenario 2 £ Scenario 3 4 b 5 # %
Ho <,

Hy >
a=01

# 4.17 : 30 = Scenario 2 £ Scenario 3 4 § F & T % %

T-test for Dependent Samples (Shortage Rate)
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv. t df p
Variable Diff.
Scenario? | 4.625333 5.032243
Scenario3 | 0.309333 0.693502 30 4.316000 4.471596 5.286637 29 0.000011

(2). Scenario 2 ¥ Scenario 3 T35 A B B 3 T
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Ho oy =1,
Hy i # w0,
a=0.1

# 4.18 : 30 ‘= Scenario 2 7 Scenario 3 T A E B 3 T8 %

T-test for Dependent Samples (Average Inventory on site)
Marked differences are significant at p < .10000

Mean Std.Dv. | N Diff. Std.Dv. t df
Diff.

Variable
Scenario? | 2773.567 1099.899
Scenario3 | 2619.933 139.044] 30 153.6333 961.8197 0.874888 29 0.388823
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Scenario 1 & Scenario 2 Scenario 3 Scenario 1 & Scenario 2 Scenario 3
Ehaz R |67 | 685ER | Ehg R | 687 & | 685ER HYPpz R |67 | 685ER | E g | 687 & |62ER

Week1 1344 4800 660 3523 4844 Week27 1369 4165 4822 572 5192 3761
Week?2 1016 4256 1223 4458 5467 Week28 1688 5831 3543 1778 6690 4345
Week3 904 4040 1388 5036 4517 Week?29 692 5740 3343 831 6516 4050
Week4 1098 4480 1210 6037 3789 Week30 1789 7116 4020 795 6615 3791
Week5 1087 4398 626 5841 3802 Week31 22 7048 3919 1022 6481 4774
Week6 1544 6993 4215 975 6082 4564 Week32 468 6028 4589 855 5853 4583
Week7 932 6581 3769 1285 6707 4799 Week33 0 4659 5910 1626 6907 4523
Week8 474 6039 3924 940 6424 4140 Week34 456 3427 5932 471 5600 3919
Week9 54 5189 4994 1726 6762 4175 Week35 1653 4388 5944 44 4813 4303
Week10 69 4160 5872 1542 7094 3734 Week36 538 3137 4291 1370 5388 5885
Week11 0 3073 6277 3 6471 3132 Week37 1346 4461 4209 208 4574 4986
Week12 1546 3075 6331 374 5870 4855 Week38 1002 4995 4516 271 3990 4822
Week13 1738 3881 4854 385 4970 6023 Week39 1408 6403 4052 1120 3484 5921
Week14 1123 4530 3116 235 4265 5641 Week40 1091 7038 3990 1658 4671 5009
Week15 954 5430 3539 499 3038 5780 Week41 1050 6435 3901 1192 5819 3622
Week16 528 5889 4323 1291 2787 5666 Week42 895 6792 4259 1398 5847 3550
Week17 1156 7045 4918 696 3480 4610 Week43 732 6178 4455 1459 7098 3810
Week18 21 5520 4716 219 3325 4413 Weekd44 853 6029 4773 139 6966 3543
Week19 597 4379 5223 461 3401 5485 Week45 169 4790 4815 784 6630 4802
Week20 11 3267 5782 643 3809 5720 Week46 1235 4934 5378 190 5162 5477
Week21 1676 3989 5792 453 3763 5296 Week47 13 3897 4996 1736 5706 5426
Week?22 22 3483 4713 280 2752 5304 Week48 288 3290 5152 0 4308

Week?23 783 3110 4702 1005 3061 5667 Week49 810 3368 6099 412 3261

Week24 413 3502 5595 696 3538 5115 Week50 209 2724 5302 224 3346

Week25 90 2995 5204 1156 4233 4699 Week51 1283 3838 5381 337 2899

Week?26 1488 4472 5897 1483 5073 4548 Week52 273 2876 4908 54 2763
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