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APPENDIX A

Statistical Tests to Determine Whether there is a Significant Difference
between the Service Level resulting from

using the POS System and the ECR system
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Service level is one of the criteria for measuring the customers’
satisfaction level by determining the proportion of time the item is available in
the store. Data are collected for four months, two before the installation of the
new system, and two after. Table A.l, A2, and A.3 show the summarized data
of the frequency the items not available at their shelves. The product codes and
names are not shown due to the company’s confidentiality. The data in columns
fq. are the frequency the items not available at their shelves during daily
checking. In order to know the service level of each item, the frequency of
absent items is divided by the number of observation days and this percentage
is subtracted from 100%. So the service level of each item is calculated and

summarized as shown in table A.4, A.5, and A.6.
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Table A.l Summarized Data of the Frequency of Absent Item at Pilot Stored#1 The percent (%) of

absent is the proportion of absent day over the observation day.

Service Level (Pilot Storef 1)

Product Refore After
Code Name August, 1997 September, 1997 March, 1998 April, 1998
fq. % fq. % fq. % fg. Y
Medium Moving
MO1 Noi Shown 0 0.00 0 0.00 ) 0.00 0 0.00
M02 Nat Shown 0 0.00 1] 0.00 0 0.00 0 0.00
MO3 Not Shawn ) 0.00 0 0.00 0 0.00 ) 0.07
M4 Not Shown 3 0.06 ) 0.00 0 0.00 3 0.10
MO3 Not Shawn 4 0.13 1 0.03 2 .06 ] 0.13
M06 Not Shown l 0.03 | 0.03 0 0.00 0 0.00
MO7 Not Shawn 2 0.06 1 0.03 0 .00 0 0.00
MO8 Not Shown 0 0.00 1 0.03 0 0.00 i 0.00
Ma9 ‘Not Shown 0 0.00 D 0.00 ) 0.00 0 0.00
M10 Not Shown ] 0.00 0 0.00 0 0.00 0 0.00
M1l Not Shown i 0.00 i 0.00 0 0.00 0 0.00
M12 Not Shown ] 0.03 ) 0,00 0 .00 p] 0.07
M13 Not Shawn 0 0.00 ] 0.00 ) 0.00 4 0.13
M14 ‘Not Shown 0 0.00 0 .00 0 0.00/ 3 0.10
MIS et Shown 0 0.80 a 0.00 0 0.00 0 0.00
Slow Moving
$01 ‘Not Shown 0 0.00 ] 0.03 ) 0.00 0 0.00
S02 Not Shown 0 0.00 I 0.03 0 0.00 0 0.00|
503 Not Shawn 0 0.00 3 0.10 0 0.00 0 0.00|"
504 Not Shown 0 0.00 ] 0.13 0 0.00 0 0.00
S05 Not Shown 0 0.00 ] 0.00} i 0.03 0 0.00
$06 Not Shawn 0 0.00 2 0.07 q 0.00 0 0.00
s07 Not Shawn 0 0.00 3 0.07 i 0.03 0 '0.00
SO% Not Shown L) 0.00 4 0.13 D 0.00 0 0.00
S00 Nof Shown i 0.00 3 0.10 D 0.00 0 0.00
S10 Not Shawn 1 0.03 2 0.07 0 0.00 0 0.00
S Not Shown 0 0.00 1 0.03 [1] 0.00 0 0.00
s12 Not Shown 0 0.00 ] 0,03 [ 0.00 [i) 0.00
S13 ‘Not Shawn 0 0.00 2 0.07 0 0.00 0 0.00
Si4 Not Shown i) Q.00 3 0.10 [4] 0.00 [i] 0.00
S18 Not Shown ) .00 3 010l 0 0.00 70 000
Fast Moving -

FOI “Not Shawn 3| . .- 006 ] 0.03 0 0.00 0 0.00
FO2 Nat Shown 4 0.13 [1] 0.00 2 0.06 0 0.00
F03 Nol Shown 3 0.10 0 0.00 0 .00 ] 0.03
Fo4 Not Shown 5 0.16 ] 0.03 ] 0.03 0 0.00
F0S Not Shown 3 0.10 2 0.07 0 0.00 | 0.03
Fo6 Not Shown 5 0.16 3 0.10 | 0.03 2 0.07
FO7 Not Shown 4 0.13 2 0.07 2 0.06 ] 0.03
FOR Not Shovwn 3 0.16 | 0.13 4 TN 2 0.07
09 Not Shown 3 0.10 1 0.03 0 0.00 1 0.3
F10 Noat Shown 4 0.13 2 0.07 2 0.06 2 .07
Fll Not Shown | 0.03 [ 0.00 i) 0.00 | 0.03
F12 Not Shown 4 0.13 2 0.07 | 0.03 2 0.07
F13 Not Shown 2 0.06 [ 0.03 p) 0.06 3 010
Fia Not Shown 3 0.10 ] 0.03 ] 0.03 3 0.0
IF15 Not Shown 4 013 3 0.10 1 0.03 2 .07
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Table A.2 Summarized Data of the Frequency of Absent Item at Pilot Store#2 The percent (%) of

absent is the proportion of absent day over the observation day.

Service Level (Pilot Store#2)

Product Before After
Code Name August, 1997 September, 1997 March, 1998 April, 1998
fy. % fq. % - fg. % fg. %
Medium Moving
MO Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MO2 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MO3 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mo4 Not Shown 0.00 0.00 0.00 0.00 .00 0.03 ¢.00 0,00
M03 Not Shown 2.00 0.06 1,00 0.03 0.00 0.00 2.00 0.07
Mo6 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00
Mo7 ‘Not Shown 1.00 0.03 2.00 0.07 0.00 0.00 1.00 0.03
MO8 Not Shown 0.00 0.00 5,00 D17 0.00 0,00 1.00 0.03
M09 Not Shown 1.00 0.03 1.00 0.03 0.00 0.00 2.00 0.07
MI10 Not Shown 3.00 0.10 4.00 0.13 7.00 0.23 17.00 0.57
MI1 Not Shown 4.00 ¢.13 4.00 0.13 9.00 0.29 10.00 0.33
Ml12 Not Shown 2.00 0.06 2.00 0.07 0.00 0.00 4.00 0.13
ML3 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mi4 Not Shown 1.0 0.03 2.00 0.07 0.00 0.00 0.00 0.00
MI1S Not Shown 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00
Slow Moving
S0l Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
02 Not Shown 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00]
S03 Not Shown (.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00
S04 Not Shown 0.00 0,00 0.00 0.00 (.00 0.00 0.00 0.00
S05 Not Shown 0.00 0.00 0.00 0.00| .00 0.00 0,00 0.00
506 Not Shown 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
s07 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,04
508 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S09 Not Shown 0.00 0.00 0.00 0.00 .00 0.00 (.00 0.00
S10 Not Shown 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
S Not Shown 0.00 0.00 7.00 0.23 5.00 0.16 200 0.07
512 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 2.00 .07
S13 Not Shown 0.00 0.00 0.00 0.00 0.00 (.00 0.00 0.00
514 Not Shown 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
§15 Not Shown 0.00 0.00] .. 0.00 0,00 3.00 0.0 0.00 0.00
Fast Moving .
Fol Not Shown .=0.00 0.00 0.00 0.00 1.00 0.03 2.00 0.07
F02 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 4,00 0.13
FO3 Not Shown.- 3.00 0.10 7.00 0.23 3.00 0.10 8.00 0.27
04 Not Shown 4.00 0.13 12.00 0.40 8,00 0.26 2.00 0.07
FO3 Naot Shown 1.00 0.03 6.00 0.20 6.00 0.19 6.00 0.20
06 Not Shown 3.00 0.10 4.00 0.13 7.G0 0.23 2.00 0.07
FO7 Not Shown 4.00 0.13 2.00 0.07 11,00 0.35 2.00 (07
FO§ Not Shown 3.00 0.10 11.00 0.37 oo 0.35 3.00 0,10
F0O9 Not Shown 5.00 0.16 7.00 023 10.00 0.32 6.00 0.20
k10 Nat Shawn 4.00 0.13 -9.00 0.30 10.00 0.32 16,00 0.33
11 Nat Shown 5.00 0.16 11.00 0.37 11.00 0.35 6.00 0.20
F12 Not Shown 15,00 0.48 15.00 0.50 12.00 0.39 2,00 0.07
IF13 Nat Shown 7.00 0.23 11.00 0.37 11.040 0.35 2.00 0.07
114 Not Shown 18.00 .58 22.00 0.73 14.00 045 300 0.1
FI5 Nor Shown 20.00 0.65 26.00 0.87 14,00 0.45 300 017




150

Table A.3 Summarized Data of the Frequency of Absent Item at Pilot Store#3 The percent (%) of

absent is the proportion of absent day over the observation day.

Service Level (Pllot Stored })

Product Before After
Code Name August, 1997 September, 1997 March, 1998 Aprii, 1998
fq. Y% fq. % fq. % fq. %
Medium Moving
MOl Not Shown 0.00 0.00 2.00 0.07 0.00 0.00 2.00 0.07
MO02 ‘Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MO3 ‘Nat Shown 1.00 0.03 1.00 0.0 ©.00 0.00 0.00 0.00
M04 Not Shown 0.00 0.00 1,00 0.03 0.00 0.00 0.00 0.00
MO3 Not Shown 3.00 0.06 4.00 0.13 4.00 0.13 5.00 0.17
M06 ‘Not Shown 3.00 0.10 1.00 0.3 0.00 0.00 0.00 0.00
Ma7 Not Shown 3.00 0.06 1.00 0.03 0.00 0.00 0.00 0.00
MO8 Not Shown 0.00 0.00 D.00 .00 0.00 0.0 0.00 0.00
MO9 Not Shown 0.60 0.00 0.00 0.00 0.00 6.00 0.00 0.00
M10 Not Shawn 0.00 0.00 3.00 0.10 2.00 0.06 0.00 0.00
M1t Not Shown 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00
M2 Not Shown 0.00 .00 0.00 0.00 0.00 0.00 1.0 0.03
M13 Not Shawn 0.00 0,00 1.00 0.03 0.00 0.00 0.00 0.00
Mi4 Not Shown 0.00 0.00 1.00 0.0 0.00 0.00 1.00 0.03
M1s Nol Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Slow Moving
S01 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S02 Not Shawn 6.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00] -
S03 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
504 Not Shown 0.00 .00 0,00 0.00]. 0.00 0.00 0.00 0.00
505 Not Shown .00 0.00 0.60 0.00 0.00 0.00 0.00 0.00
$06 Not Shawn 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00
507 Not Shown 0.00 0.00 0.00 0.00 G.00 0.00 0.00 .00
508 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
500 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Si0 Nat Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00
Sl Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
512 Not Shawn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SI3 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S14 Not Shawn 3.00 0.06 2.00 0.07 3.00 0.10 0.00 0.00
515 Notl Shown 2.00 0.06 2.00 0.07 3.00f 0.10 0.00 0.00
Fast Moving

FOI Not Shawn 0.00 0.00 —0.00] 000 0.00 0.00 2.00 0.07
02 Not Shown 0.00 0.001" 0,00 6.00 0.00 0.00 0.00 0.00
03 Not Shown, 0.00] . 0.00 0.00 0.00 2.00 0.06 0.00 0.00
04 Not Shown 0.00 0.00 0.00 0.60 1.00 0.03 0.00 0.00
FO5 Not Shawn 0.00 0.00 0.00 0.00 3.00 010 0.00 0.00
Fo Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
(HIY] Not Shovwn 1.00 .03 0.00 0.00 T.00 0.03 T.00 0.03
FOR Not Shown 0.00 0.00 0.00 0,00 1.00 0.03 0.00 (.00
FO9 Not Shown 0.00 0,00 0.00 0.00 .00 0.00 0.00 (.00
F10 Not Shown .00 0.00 0.00 0.00 0.00 0.00 .00 000
Fii Not Shawn 0.00 0.00 0.00 0.00 1.00 0.03 0.00 0.00
Fi2 Not Shown 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F13 Not Shown 1.00 0.03 1.00 0.03 4.00 0.13 2.00 0.07
14 Not Shown .00 0.00 0.00 0.00 2.00 0.06 1.0 0.03
Fls Not Shown .00 .00 0.0 0.00 2.00 .06 0.00 0.00
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Table A.4 Summarized Service Level of Each Representative Item at Pilot Store#l Percentage

show in colume ‘Before’ are the service level performed by the ECR system while ‘After’ are

performed by the POS system.

Service Level (Pilot Store# 1)
Product Service Level
Code Name Before After
Medium Moving
MO Not Shown 100.00%] 100.00%
Ma2 Not Shown 100.00%| 100.00%)
M03 Not Shown 100.00%] 06.72%
MO04 Not Shown 96.72%|  93.08%
MOS Not Shown 91.80%| 90.16%
M06 Not Shawn 96.72%| 100.00%
MO7 Not Shown 05.08%| 100.00%
M08 Not Shown 98.36%)| 100.00%
MO9S Not Shown 100.00%t  100.00%
MI10 Not Shown 100.00%| 100.00%)
MI1 Not Shown 100.00%)| 160.00%,
Mi2 Not Shawn 98.36%] 96.72%
M13 Not Shawn 100.00% 93.44%
_ Mid Not Shown 100.00%|  95.08%)
MI5 ‘Not Shown 100,00%| 100.00%)
Stow Moving
501 Not Shown 98 36%| 100.00%
S02 Noi Shown 98.36%! 100.00%
S03 Not Shown 95,08%| 100.00%
504 Not Shown . 93.44%]| - 100.00%
505 ‘Not Shawn 100.00%| 98.16%
S06 . Not Shown 96.72%) 100.00%
$07 . Not Shown 96.72%| 98.36%
508 Not Shown 93.44%| 100.00%
S09 Not Shown 05.08%| 100.00%
S10. | Not Shown 95.08%} 100.00%
SIi Not Shown 98.36%]| 100.00%
Si2 Not Shown 98, 36%] 100.00%
K Not Shown : 96.72%]| 100.00%
514 Not Shown- 95.08%] 100.00%
515 Not Shown 95.08%] 100.00%
Fast Moving

Fol Not Shown 95.08%| 100.00%
FO2 Not Shown 93.44% 36.72%
FO3 Not Shover 95.08%| 9836%
F04 Not Shavn 90.16%| 98.36%
F0S Not Shawn G1.80%| 98 36%
06 Not Shown 86.80%| 95.08%
FO7 Notf Shown 90.16%| 95.08%
FO8 Not Shown 85.25% 90.16%
09 Not Shown 93.44%]  98.36%
F10 Not Shown 00.16%|  93.44%
Il Not Shovn 98.36%)| 98.36%
Fi2 Noi Shatwn 90.16%]  95.08%
13 Not Shown 95.08% Gi.R0%
F14d Vot Shown 93 44%|  93.44%
F15 Not Shown 88.52% 95.08%
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Table A.S Summarized Service Level of Each Representative Item at Pilot Store#l Percentage
show in colume ‘Before’ are the service level performed by the ECR system while *After’ are

performed by the POS system.

Service Level (Pilot Store#2)
Product Service Level
Code Name Before After
Medium Moving
MO1 Not Shown 100.00%] 100.00%
Mo2 Not Shown 100.00%] 100.00%
M03 Not Shown 100.00%] 100.00%
MO04 Not Shown 100,00% 98.36%
M5 Not Shown 95.08%| 96.72%
M06 Not Shawn 100.00%| 100.00%
M07 Not Shown 95.08%| 98.36%
M08 Not Shown 91.80%| 98.36%
M09 Not Shown 96.72% 96.72%
M10 Not Shown 38.52%| 60.66%
Mil Not Shawn 86.89%] 68.85%
Mi2 Not Shown 93.44%] 93.44%
M3 Net Shown 100.00%| 100.00%
oy M14 Not Shown 95.08%| 100.00%
MIis Not Shown 100.00%{ 100.00%
Slow Moving
S01 Not Shawn 100.00%)| 100.00%
$02 Not Shown 100.00%)| 100.00%
XEE Not Shown 100.00%] 100.00%
S04 Not Shown T 100.00%)| - 100.00%
S03 Not Shotn 100.00%| 100.00%
506 Not Shown 100.00%)]  100.00%
507 s Not Shown 100.00%)| 100.00%
S08 Not Shovwn 100.00%| 100.00%
S09 Not Shovn 100.00%)|  100.00%
S10 Not Shown 100.00%|  100.00%
S11 Not Shown 88.52%]| BR.52%
S12 Not Shown 100.00%| 96.72%
. S13 Not Shown 100.00%] 100.00%
514 Not Shown 100.00%] 100.00%
S15 Not Shown 100.00% 95.08%
Fast Moving

] Not Shawn 100.00%|  95.08%
Fo2 Not Shown 100.00%|  93.44%
FO3 Not Shown 83.61%| 81.97%
F04 Not Shown 73.77% 83.61%
FOS Not Shown 88.52%| 8033%
FO& Not Shown 88.52% 85.25%
107 Not Shown 90.16%]|  78.69%
FO8 Noi Shavn 77.05%| 71.05%
Fo9 Not Shown $0.13% 73.77%
F10 Not Shown 78.69% 67.21%
Fil Not Shown 73.77% 72.13%
Fl2 Not Shouwn 50.82% 77.05%
Fi3 Nat Shown T0.49%]  18.69%
14 Not Skovn 3343%|  72.13%
F15 ‘Not Shown 24.59%| 68.85%




Table A.6 Summarized Service Level of Each Representative Item at Pilot Store#3 Percentage

show in colume ‘Before’ are the service level performed by the ECR system while ‘After’ are

performed by the POS system.

Service Level (Pilot Store#3)
Product Service Level
Code Name ~ Before After
Medium Moving
MOl Not Shown 96.73%|  96.73%)
M0 Noi Shawn 100.00%] 100.00%
MO3 Not Shown 96.73%| 100.00%)|
MD4 ‘Not Shown 98.36%| 100.00%
MOS Not Shown 90.16%| 85.25%
™M06 Nol Shawn 93.44%| 100.00%,
™07 Not Shown 95.08%| 100.00%
MO8 Not Shown 100.00%| 100.00%
[ M09 Not Shown 100.00%]| 100.00%
Mi0 Not Shown 95.08%| 96.12%
M1 Not Shown 100.00%|  100.00%
Mi2 Not Shawn 100.00%] 98.36%
M13 Not Shown 08.36%| 100.00%
- Mi4 Not Shown 98.36%)| 98.36%
MI5 Not Shown 100.00%] 100.00%
Slow Moving
01 Not Shown 100.00%| 100.00%
S02 Not Shown 100.00%| 100.00%
503 Nat Shown 100.00%| 100.00%
S04 Not Shawn ~ 100,00%] - 100.00%
508 Not Shown 100.00%| 100.00%
S06 Not Shown 100.00%] 100.00%
S07 ~ Nof Shown 100.00%] 100.00%
508 Not Showrt 100.00%] 100.00%
509 Not Shawn 100.00%| 100.00%
510 Not Shown 100.00%| 100.00%
ST Not Shown 100.00%]  100.00%
512 Not Shown 100.00%] !00.00%
513 Not Shown 160.00%]|  100.00%,
S14 Not Shown 93 44%] 95.08%
515 ‘Not Shown 93.44%)] 95.08%,
. Fast Moving

For Not Shown 100.00%]  96.72%
FO2 Not Shown 100.00%] 100,00%
FO3 Not Shown 100.00% 96.72%
FO4 Not Shown 100.00% 98.36%
FOS Not Shown 100.00% 95.08%
F06 Not Shown 100.00%|  100.00%,
707 Noi Shawn 98.36%| | 96.12%
[dil3 Not Shown 100.008%% 98.36%
FO9 Not Shown 100.00%%| 100.00%
Flo Not Shown 100.00%| 100.00%
Fll Not Shown 100.00% 98.36%
T2 ‘Not Shown 100.00%| 100.00%
[B ] Not Shown 96.72% 90.16%
Fl1a Not Shown 100.00%]  95.08%
HE Not Shorrm 100.00%] 96.72%




154

These sets of data of each pilot store consisted of 15 items from each
group of products : fast moving, slow moving and medium moving. For this
situation where it is uncertain that the population is a normal distribution or not,
the non-parametric statistic namely “ Sign Test ” is selected. This test is based
on the number of * + ~ and “ - ” signs performed in order to know whether
there is a significant difference between the two population means. The sign
test begins by specifying null hypothesis and alternative hypothesis for testing

as the following :

Hp = Assume there is no difference between population means of
service level while using the POS system and the ECR system.
H; = _ Assume there is a difference between population means of service

level while using the POS system and the ECR system.

Xli = Service level of item number i while using the ECR system

X2i

Service level of item number i while using the POS system

The difference in service level while using the ECR system and the POS
system (X»5; - X1j) indicated with' the positive or negative signs are shown as

follows :
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Table A.7 Sign Test of Service Level of Each Representative ltem at Pilot Store#1
The positive(+) sign shows that the service level of that item is improved.
The negative(-) sign shows that the service level of that item is reduced.

Zero (0) shows that the service level is not improved nor reduced.

Service Level (Pilot Stoce# 1)
Code Name Before After Sign Test
Medium Moving
MO Noi Shown 100.00%|  100,00% 0
M02 Noi Shawn 100.00%| 100.00%]° 0
M03 Not Shown 100.00%|  96.72%) .
M04 Not Shown 96.72%)|  93.08% -
M05 Not Shown 91.30% 90.16% -
MO6 Not Shown 96.72%] 100.00% +
[ M07 Nol Shown 95.08%| 100.00% +
M08 Not Shown 98.36%)] 100.00% +
M09 Not Shown 100.00%]|  100.00% 0
Mi6 Not Shown 100,00%]  100.00% 0
MIi Not Shown 100.00%]|  100.00% 0
- Mi2 Not Shown 08.36% 96.72% -
- MI13 Not Shown 100.00%|  93.44% -
Ml4 Not Shown 109.00% 95.08% -
MI15 Not Shown 100.00%] 100.00% 0
Slow Moving '
S0l Not Shown 98.36%{ 100.00% +
S02 Not Shown 98.36%] 100.00% +
503 Not Shown 95.08%| 100.00% +
S04 Not Shown 93 44%1  100.00% +
05 Not Shown 100.00%]  98.36% .
S06 Not Shown 96.72%]  100.00% +
S07 Not Shown 96.72% 98.36% +
S08 Not Shown 93 44%| 100.00% +
S09 Not Shown 05.08%| 100.00% +
Si0 Not Shown 95.08% 100.00% +
S1l Not Shown 98.36%1  100.00% +
Si2 Not Shown 98.36%)| 100.00% +
S13 Not Shown 96,72% 100.00% +
S14 -~ Not Shown 95.08%| . 100.00% +
S15 ; Mot Shown 95,08%| - 100.00% +
Fast Moving

- FOI Not Shown 35.08%|  100.00% +
FO2 Nat Shown 93.44% 96.72% +
Fo3 Not Shown 95.08% 98.36% +
FO4 Not Shown 60.16% 98.36% +
FO5 Not Shown 91.80% 08.36% +
Fo6 Not Shown £6.89% 95.08% +
FO7 Not Shown 90.16% 95.08% +
FO8 Not Shown 85.25% 90.16% +
F09 Not Shown 93.44% 98,36% +
F10 Not Shown 90.16% 93.44% +
FlI Nat Shown 98.36% 98.36% 0
Fl12 Not Shown 50.16% 05.08% +
FI3 Not Shown 95.08% 9].80% -
Fl14 Not Shown 33.44% 93.44% 0
ELS Not Shown 88.52% 95 0R% +
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Table A.8 Sign Test of Service Level of Each Representative Item at Pilot Store#2
The positive(+) sign shows that the service level of that item is improved.
The negative(-) sign shows that the service level of that item is reduced.

Zero (0) shows that the service level is not improved nor reduced.

Service Level (Pilot Store#2)
Code Name Beforc After Sign Test
Medium Moving
MOl Not Shown 100.00%} 100.00% 0
M02 Not Shown 100.00%] 100.00%! 0
MO03 Not Shown 106.00%| 100.00% ]
M04 Naot Shown 106.00% 98.36% -
Mo05 Not Shown 95.08% 96.72% +
M06 Not Shown 100.00%| 100.00% 0
MD7 ‘Not Shown 95.08%| 98.36% +
MO8 Not Shown 91.80% 98.36% +
Moo Not Shown 96.72% 96.72%| [i}
Mio Not Shown 88.52% 60.66% -
Mil Not Shown 86.80%| - 68.85% .
Mi2 Nat Shown 93.44%| 93.44% 0
= M13 Not Shown 100.00%| 100.00%| 0
Mi4 Not Shown 095.08%| 100.00% +
MI15 Nat Shown 100.00%)| 100.00% 0
Slow Moving 3
ot Not Shown 100,00%| 100.06% 0
502 Not Shown 100.00%] 100.00% 0
503 Not Shown 100.00%|  100.00% 0
S04 Not Shown 100.00%] 100.00% 0
505 Not Shown 100.00%]  100.00% 0
S06 Nol Shown 100.00%]  100.00%, 0
807 Not Shown 100,00%(  100.00%| 0
SO8 Not Shown 100.60% 100.60% 0
S09 Not Shown 100.00%  100.00% 1)
S1o Not Shown 100.00%| 100.00% 0
S11 Not Shown B8.52%]  88.52% 0
SI12 Nat Shown 100.00% 96.72%| - -
513 Not Shown 100.00%| 100.00% 0
514 Not Shown 160.00%| 100.00% 0
S15 Net Shown 100.00% 95.08% .
~Fast Moving
Fol Not Shown 100,00% 65.08% -
FO2- Not Shown 100.00% 53.44% -
FO3 Not Shown 83.61% 81.97%
FO4 Not Shown 73.77% £3.61% +
FO5 Not Shovwn 8R.52% 80.33% -
F06 Not Shown 8R.52% 85.25% -
Fo7 Not Shown 90,16% 18.69%
FO8 Nat Shown 77.05% 77.05% 0
FO9 Not Shown 80.33% 13.17% -
FLO Not Shawn 78.69% 67.21% -
Flt Not Shawn 73.77% 72.13% -
Fl2 Not Shown 50.82% T1.05% +
F13 Not Shown 70.49% 78.69% +
Fia Not Shown 34.43% 712.13% +
Fl5 Nof Shown 24.59% 68.85% +
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Table A.9 Sign Test of Service Level of Each Representative Item at Pilot Store#3
The positive(+) sign shows that the service level of that item is improved,
The negative(-) sign shows that the service level of that item is reduced.

Zero (0) shows that the service level is not improved nor reduced.

Service Leve! {Pitot Stored )
Code Name Before After Sign Test
Medium Moving
Mol Not Shown 96.72% 96.72% ]
M02 Not Shown 100.00%} 100.00% 0
Mo03 Not Shawn 06.72%f  100,00% +
M04 Not Shown 98.36%] 100.00% +
M03 Not Shown 90.16%| 85.25% -
MO06 Not Shown 93.44%[  100.00% +
MO7 Not Shown 95.08%] 100.00% +
MO8 Not Shown 100.00%| (00.00% 0
M09 Not Shown 100.00%|  100,00% 0
Mi0 Not Shown 95.08%|  96.72%|  +
Mi1 Not Shown 100.00%|  100.00% 0
- MizZ Not Shown 100.00°%|  98.36%) -
- MI3 Not Shown 08.36%| 100.00%) ¥
Mi4 Not Shown 98.36% 08.36% 0
MI15§ Not Shown 100.00%{ 100.00% 0
Slow Moving '
S0l Not Shown 100.00%} 100.00% 0
S02 Not Shown 106.00%( 100.00% 0
503 Not Shown 100.00%} 100.00% 0
S04 Not Shown 100.00%| 100.00% 0
S05 Not Shown 100.00%|  100.00%) 0
S06 Not Shown 100.06%] 100.00% 0
807 Not Shown 100.00%] 100.00% 0
S08 Not Shown 100,00%]  100.00% [1}
509 Not Shown 160.00%]- 100.00% 0
S10 Not Shown o 100.00%]| 100.00% 0
SI Not Shown 100.00%]  100.00% 0
S12 Not Skown 100.00% 100.00% 0
S13 Not Shown 100.00%] 100.00% 0
Si4 Not Shown 93.44% 95,08% +
SIs Nat Shown 93.44% 95.08% +
Fast Moving
FOl Not Shown 100.00% 96.72% -
F02 Not Shown 100.00% 100.00% 0
F03 Not Shown 160.00% 96.72% -
FO4 Not Shown 100.00% 08.36% -
FO5 Not Shown 100.00% 05.08%
Foo Not Shown 100.00%}  100.00% 0
Qa7 Not Shown 98 16% 96.72% -
FO8 Not Shown 100.00% 08.36% -
F09 Not Shown 100.00% 100.00% 0
Fi0 Not Shown 100.00%:]  100.00% 0
Fil Not Shown 100.00% 98.36% -
F12 Not Shown 100.00% 100.00% 4]
F13 Not Shown 96.72% 90.16% -
Fl4 Not Shown 100.00% 95.08% -
F15 Not Shown 100,00% 96.72% -




158

e Y

From the above table, the number of positive “+” and negative “-” signs
of each product group in each store are counted and summarized as shown in

the following :

Table A.10 Summary of Sign Test for Service Level

Medium Moving Slow Moving Fast Moving

Positive | Negative | Positive | Negative | Positive | Negative

Sign (+) | Sign (=) | Sign (+) | Sign (-) Sign (+) | Sign (-)

Store# 1 3 6 14 ] 12 1
Store#2 4 3 ] 2 5 9
Store#] 6 2 2 0 0, i0

The sign test will not consider the pair of data which is not different in
quantity or thi - X17) = 0. By sign test statistic, assume that :
S(P) = The number of positive signs with the binomial distribution and
the probability to succeed (positive sign} = 0.5
S(N) = The number of negative signs with the binomial distribution and
the probability to succeed (negative sign) = 0.5
C = The critical value that makes the probability of S = C

For Pilot Store #1
The medium moving products :
The number of positive signs (+) =
The number of negative signs (-) =

The number of *0” =

OO O W

Sample size (n) = 15-6 =

By using 5% significant level, refer to the binomial distribution function

whilen=9%and p=0.5
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Prob(S26/p=0.5) = 0.0898
Prob (S27/p=0.5) 0.0195

1l

For this case, C = 7 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H{ is accepted while the number of positive or negative signs S(P) 2 7 or S(N)

>17.

The number of positive signs (+) = 3

The number of negative signs (-) = 6

Both sides are not equal or more than 7 [ S(P) and S(N) < 7 ], that means
Hg is accepted or there is no difference between the population means of
service level while using the POS system and the ECR system.

So the service level of this case is not significant to be increased or

decreased.

The slow moving products :

The number of positive signs (+) = 14
The number of negative signs (-) = ]
The number of “0” = 0
Sample size (n) = 15-0 = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p=10.5

Prob (S=>10/p=0.5)
Prob(S211/p=10.5)

0.0593
0.0176

1l
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For this case C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H; is accepted while the number of positive or negative signs S(P) 21lorS8

N)=11

The number of positive signs (+) = 14

The number of negative signs (-) = 1

The number of positive signs are more than 11 { S(P) > 11 ], that means
Hy is rejected or there is a difference between the population means of service
level while_ using the POS system and the ECR system.

So the service level of this case is significant to be increased.

The fast moving products :

The number of positive signs (+) = 12
The number of negative signs (-) = 1
The number of “0” = 2
Sample size (n) = 15-2 = 13

By using 5% significant level, refer to the binomial distribution function

while n=13 andp =0.5

Prob (S>8/p=10.5) = 0.1334
Prob (S=9/p=20.5) = 0.0461

For this case, C = 9 because it makes the probability nearest but not

more than the significant level (0.05). It means for this case, Hy is rejected and
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H is accepted while the number of positive or negative signs S(P) =9 or S(N)

29

The number of positive signs (+) = 12

The number of negative signs (-) = 1

The numbef of positive signs are more than 9 [ S(P) > 9 ], that means Hy
is rejected or there is a difference betweén the population means of service
tevel while using the POS system and the ECR system.

So the service level of this case is not significant to be increased.

For Pilot Store #2
Th e: medium moving products :
- The number of positive signs (+) =
The number of negative signs (-) =

The number of “0” =

-~ e W B

Sample size (n) ~=15-8 =

By using 5% significant level, refer to the binomial distribution function

whilen=7 and p = 0.5

0.063
0.0083

1l

Prob (S=5/p=0.5)
Prob (S =26/p=0.5)

If

For this case, C = 6 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H is accepted while the number of positive or negative signs S(P) 2 6 or S(N)

=6
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The number of positive signs (+) =4

The number of negative signs (-) =3

Both sides are not equal or more than 6 [ S(P) and S(N) <6 ‘], that means
Hg is accepted or there is no difference between the population means of
service level while using the POS system and the ECR system.

So the service level of this case is not significant to be increased or

decreased.

The slow moving products :

The number of positive signs (+) = 0
The number of negative signs (-) = 2

- The number of “0” = 13
~ Sample size (n) = 15-13 = 2

By using 5% significant level, refer to the binomial distribution function

whilen=2and p=0.5

Prob(§21/p=0.5)
Prob(822/p=0.5)

i

0.25

1l
<

For this case, C = 2 because it makes the probability nearest but not
more than significant level (0.05). It means for this case, Hg is rejected and H

is accepted while the number of positive or negative signs S(P) =2 or 8(N) 2 2

The number of positive signs (+) = 0

The number of negative signs (-} = 2
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The number of negative signs are equal to 2 [ S(N) = 2 ], that means Hog
is rejected or there is a difference between the population means of service
level while using the POS system and the ECR system.

So the service level of this case is not significant to be decreased.

The fast moving products :

The number of positive signs (+) = 5
The number of negative signs (-) = 9
The number of “0” = 1
Sample size (n) = 15-1 = 14

By using 5% significant level, refer to the binomial distribution function

whilen =14 and p = 0.5

Prob (§=9/p=0.5)
Prob (8= 10/p =0.5)

0.0896
0.0285

For this case, C = 10 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H{ is accepted while the number of positive or negative signs S(P) = 10 or S

(N) 2 10

The number of positive signs (+) =13

The number of negative signs (-) =9

Both sides are not equal or more than 10 [ S(P) and S(N) < 10 ], that
means Hg is accepted or there is no difference between the population means of
service level while using the POS system and the ECR system.

So the service level of this case is not significant to be increased.
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For Pilot Store #3
The medium moving products :
The number of positive signs (+) =
The number of negative signs (-) =

The number of “0” =

oo =~ b N

Sample size (n) = 15-7 =

By using 5% significant level, refer to the binomial distribution function

while n =8 and p=0.5

Prob(S=25/p=0.5)
Prob (S 26/p=0.5)

0.1445
0.0351

fi

For this case, C = 6 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
Hj is accepted while the number of positive or negative signs S(P) = 6 or S(N)
>6 |

The number of positive signs (+) =6

The number of negative signs (-) =2

The number of positive signs are equal to 6 [ S(P) = 6 ], that means Hy
is rejected or there is a difference between the population means of service
level while using the POS system and the ECR system.

So the service level of this case is significant to be increased.

The slow moving producits :

The number of positive signs (+) = 2
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The number of negative signs (-) = 0
The number of “0” = 13
Sample size (n) = 15-13 = 2

By using 5% significant level, refer to the binomial distribution function

whilen=2and p=0.5

Prob (S=1/p=0.5) 0.25
Prob (S =2/ p = 0.5) = 0

For this case, C = 2 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H| is accepted while the number of positive or negative signs S(P) >2 or S(N)
=22

The number of positive signs (+) =2

The number of negativ'é signs (-) =0

The number of positive signs are equal to 2 [ S(P) = 2 ], that means Hy
is rejected or there is a difference between the population means of service
level while using the POS system and the ECR system,

So the service level of this case is not significant to be increased.

The fast moving products :

The number of positive signs (+) = 0
The number of negative signs (-} = 10
The number of “0” = h)

Sample size (n) = 15-5 = 10
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By using 5% significant level, refer to the binomial distribution function

whilen=10and p=0.5

I

0.1172
0.0493

Prob(827/p=0.5)
Prob (S=8/p=40.5)

For this case, C = 8 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, H is rejected and
H) is accepted while the number of positive or negative signs S(P) 2 8 or S(N)

>8

The number of positive signs (+) =0

The number of negative signs (-) = 10

The number of negative signs are more than 8 [ S(N) > 8 ], that means
Hy is rejected or there is a difference between the population means of service
level while using the POS system and the ECR system.

So the service level of this case is significant to be decreased.

The results of sign test are summarized and shown again in table A.11 as

follows :

Table A.11 Summarized Sign Test Results for Service Level

Service Level

Medium Moving |  Slow Moving Fast Moving

Pilot Store#1 Not Significant Improved Improved

Pilot Store#2 Not Significant Reduced Not Significant

Pilot Store#3 Improved Improved Reduced
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APPENDIX B

Statistical Tests to Determine Whether there is a Significant Difference
between the Service Speed resulting from

using the POS System and the ECR system
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The POS system is a new system for the firm though having been
implemented in other convenience stores in other countries. However, the
working environment in Thai convenience stores is different from any other
country which has already implemented this system. In order to evaluate the
service speed of each system, the operating time of each system (unit in
seconds) of are collected. There are 40 data for each system at each pilot store.
The data of the first, second, and third pilot stores are collected and

summarized as shown in table B.1.

Exploratory Data Analysis

—

Bef-ore applying the statistical method to find out the relationship
between any set of data, one of the most important issues is the quality of the
data which we will analyze. The poor quality- data will lead to the poor analysis
result causing misunderstandi.ng or ¢ Garbage in, garbage out ’. The quality of
the data should therefore be ca.reﬁlliy evaluated by the technique of exploratory
data analysis to identify errors and outliners data. To easily analyze the orignal

data are sorted as shown in table B.2.
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Table B.1 Summarized Data of Operating Time (in seconds) at the Cashier The data of operating

time (in seconds) using different systems at each store, 40 samples are taken for each case.

ECR (s) POS (s)

Pilot Store# | Pilot Stored2 Pilot Stored3 Pilot Store#1 Pilot Store#2 Pilot Store#'3
.12 3515 1051 1427 15.42 8.97
7333 20.41 16.95 8.99 9.05 999
22.10 21.05 30.7% (X5) 19.03 11.07
12.24 14,01 10.21 1014 15.66 19.18
891 11.66 11.46 18.37 1364 11.02
1466 18.42 17.93 10.99 23.07 12.06
1795 10.54 557 1602 17.89 1535
12.35 17.01 14.10 10.62 10.65 34.44
11.19 16.69 9.55 17.18 16.58 19.77
1230 1249 11.16 0.4 1637 1031
2116 12.93 10.03 12.46 13.62 22.38
9.87 16.64 9.52 23.96 14.24 26.02
1421 12.73 1231 10.21 13.54 13.18
19.59 12.51 12.98 9.55 13.01 11.02
13.43 16.64 9.02 11.74 11.50 1136
13.59 15.95 965 933 10.59 12.17
346 3134 1257 9.68 36.10 1020
1441 —< 13.27 12.76 10.02 4.39 20.94
14.25 1152 1112 16.09 996 5.02
1727 2341 1075 10.80 982 19.79
16.59 10.49 17.01 17.24 13.13 16.93
15.00 1062 17.02 10.71 10.97 12.16
13.1% 16.48 13.30 12.68 1131 1578
1130 10.58 16.98 1037 12.12 19.61
23.10 12.18 23.49 12.08 1018 0.1
13.23 T1.38 [3.08 10.30 19.99 14.76
13.56 3322 L~ 10.00 11.43 11.45 15.14
16.80 22.60 1185 9.86 15.79 12.54
12.87 23.01 23.48 22.49 1697 13.56
1467 12.70 12.08 19.03 9.10 9.07
12.34 8.1 18.56 21.67 18.80 17.49
14.76 12.79 11.30 9.49 9.77 9.60
12.76 13,78 2313 22.89 9.62 981
12.56 7681 T1.43 952 2349 18.94
13.78 71.30 12.00 11.93 12.08 16.44
15.49 17.50 13.70 17.97 72.67 12.22
9.84 13.01 10.51 12.75 9,49 15.51
9.43 16,71 21.12 74.49 .93 74 84
14.56 7345 14.08 13.49 14.33 1894
13.42 1038 1087 8.34 1,24 .58




Table B.2 Sorted data of Operating Time (in seconds) at the Cashier of the two systems
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Pilot Store #i Pilot Store #2 Pilot Store #3 —
ECR (3 FOS(s) ECR(s) | POS(s) ECR (s) POS(s) ;I
i 291 8.34 1 10.49 9.05 i 9.02 2.97
2 9.53 139 p) 10.54 9.10 2 9.07 5.2
3 984 5.33] 3 10.55 9.49 3 (X5) 5.07
a 0.87 9.49| 4 [0.58 9.62 ] 9.55 9.58
B 112 933 3 10.62 9.77 5 9.65 9.60
3 119 952 6 11.38 9.82 6 10.00 98
7 11.30 §35 7 11.66 396 7 10.03 9.59]
] 12.23 9.68 8 12.18 10.15 ) 10.21 10.20}
9 12.24 3,86 9 12.49 10.65 9 10.51 1031
10 12.34 10.02 10 12.31 1097 10 10,51 [0.71
] 12.35 10.14 ¥ 12,70 10.99] 11 10.75 11.02
12 12.56 10.21 12 12.73 11.24] 12 10.87 11.02
13 12.76 10.24 i3 12.79 131 13 1112 11.07
14 13.87 mi)4 4 12.93 T1.49 13 1116 1136
15 12.90 10.37 13 13.61 11.50 1s 1130 12.06
16 13.15 10.62 16 1327 1193 16 1143 12,16
7 1342 10.71 17 13.52 12.08 17 11.46 12.17
1% 1345 10.80] 18 13.74 12.12 13 11.88 12.22
9 13.56 10.99) 19 14.01 12.64 19 12.00 12.54
20 13.78 11.43 20 1595 13.13 20 12.08 3.18
21 421 11.73 21 16.48 13.54 1] 1231 13.56] - -
23 14.28 1133 23 16,64 13.93 22 12.76 14.76
73 1441 12.08 73 16.64 [4.24 73 12.97 15.14
74 14.56 12.46 24 16.69 14.29 34 12.98 15.35
5 14.66 12.68 15 16.71 14.33 25 13.08 15.51
6 14.67 i2.7% 26 17.01 1542 26 13.30 15.78
27 74.76 13.49 37 17.50 15.66 27 13.70 16.44
pT] 15.00 1427 28 1811 15.79 28 14.08 1693
29 15.49 14.02 29 18.42 16.3# 29 14.10 17.49
30 16.50 16.09 30 20,41 T6.58 30 16.95 18.94
31 16.89 17.18 31 21.05 16.97 31 16.98 13.94
33 1727 17.24 32 21.24 17.89 32 17.01 19.18
33 1795 17.97 33 21,39 1362 33 17.02 1961
34 1859 1837 | 34 22.41 T8.80 34 17.93 19.77
35 19.99 19.03¢ 35 23.60 19.03 35 18.56 19.79
36 Z06] - 2167 36 73.01 19.59 3 20.78 20.94
37 72.10 72.49| 37 2322 22.67 37 WY 22.38
38 Z3.10 32,99 13 23,45 23.07 38 23.13 24.44
39 73.33 23.96 39 2515 2349 39 2348 24.84
30 73.46 24.49) 40 2681 26.10 30 2749 26,02

In this case, a Box-plots technique should be used as a powerful tool to

reveal the important features of distribution namely mean, upper and lower

quartiles and the highest and lowest values. Furthermore, inner and outer fences

can also be used to create boundaries for testing the outliner as follows :



Data of gperating time while using the ECR system :

n . =
Qiecr(i) =
Quecr(i)
While
Lower quartile position
Then, for the first pilot store
for the second ‘pilot store

for the third pilot store

Meédian rank
Then, for the first pilot store
for the second pilot store

for the third pilot store

Upper quartile position
Then, for the first pilot store
for the second pilot store

for the third pilot'stdré

Inner fences

Lower =

Then Lower ECRI =

Lower ECR2 =

sample size = 40

Lower quartile of pilot store number i

Upper quartile of pilot store number 1

= (n+1)4 10.25
(Qlecrl) 12.34
(Qlecr2) 12.56

- (Qlecr3) 10.57

= (n+1)2 20.50

median gcgl 14.00

median gcp2 16.22

median ECR3 12.20

= 3(n+ 1)/4 30.75
(Quecr1) 16.82
(Quecr2) 20.89
(Quecr3) | 16.97

Qircr(i) - L5 (Quecr(i) - Qlecr(i))

12.34 - 1.5 (16.82 - 12.34)
5.62
12.56 - 1.5 (20.89 - 12.56)
0.07
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" Then

Lower ECR3
Upper.

Upper gcrl
Upper gcp2

Upper gce3

Quter fences

Then

Then

Lower

Lower ECR 1

Lower ECR2

Lower gcg3

Upper

Upper gcrl

Upper gcx2

Upper gcr3

172

10.57 - 1.5 (16.97 - 10.57)
0.97

Quecr(iy* 15 ( Quecr(i) - Qlecr(i))
16.82 + 1.5 (16.82 - 12.34)

23.54

20.89 + 1.5 (20.89 - 12.56)

33.39

16.97 + 1.5 (16.97 - 10.57)

26.57

Qtecr(i) 3 ( Quecr(i) - Qlecr(i))
12.34 - 3 (16.82 - 12.34)

1.1 ﬁ

12.56 - 3(20.89 - 12.56)

-12.43

10.57 - 3 (16.97 - 10.57)

-8.63

Quecr(iyt 3 ( Quecr(i) = Qleca(i) )
16.82 +3 (16,82 - 12.34)

30.26

20.89 + 3 (20.89 - 12.56)

45.88

16.97 + 3 (16.97 - 10.57)

36.17
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Data of operating time while using the POS system :

n = sample size = 40
Qlros(i) = Lower quartile of pilot store number i
Quros(i) = Upper quartile of pilot store number i
While
Lower quartile position = (n+1)/4 = 10.25
Then, for the first pilot store (Qros]) = 10.05
for the second pilot store  (Qtpos2) = 10.98
for the third pilot store (Qlros3) = 10.79
Median rank = (n+1)2 ) = 20.50
Then, for the first pilot store median pog | ) = 11.59
for the second pilot store  median ppg2 = 13.34
for the third pilot store.. median pos3 = 13.37
Upper quartile position = 3(n+ 1)/4 = 30.75
Then, for the first pilot store (Quros]) = 16.91
for the second pilot store (Quros?) = 16.87
for the third pilot store (Quros3) = 18.94
Inner fence
Lower = Qleos(i) - 1.5 (Qupos(i) = Qlros(i) )
Then Lower pogl = 10.05 - 1.5 (16.91 - 10.05)
= -0.24

Lower pgs2 = 10.98-1.5(16.87 - 10.98)



Lower pgps3

Upper

Then Upper pos!

Upper pos2

Upper pos3

Quter fence

Then

Then

Lower

Lower pqgl

Lower p052

Lower pos3

Upper

Upper pos 1

Upper pos2

Upper pos3
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2.15
10.79 - 1.5 (18.94 - 10.79)
-1.44

Quros(i)* 15 ( Quros(i) - Qlros(i))
16.91 + 1.5 (16.91 - 10.05)

27.20

16.87 + 1.5 (16.87 - 10.98)

25.71

18.94 + 1.5 (18.94 - 10.79)

31.17

Qtros(i)= 3 ( Quros(i) - Qlros(i) )
10.05-3 ( 16.91 - .10.05)

-10.53

10.98 -3 ( 16.87 - 10.98)

-6.69

10.79 -3 ( 18.94 - 10.79)

-13.66

Quros(i) + 3 (Qupros(i) - Qlros(i) )
16.91+ 3 (16.91 - 10.05)

37.49

16.87 + 3 ( 16.87 - 10.98)

34.54

18.94 + 3 ( 18.94 - 10.79)

43.39
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Lower | Lower | Lowest | Lower | Median | Upper | Highest | Upper { Upper
QOuter Inner Obs.* | quartile | Rank | quartile [ Obs.* Inner Quter
Fence | Fence | Value Value Fence | Fence
ECR
Store#! -1.1 5.62 891 12.34 14.00 16.82 23.46 23.54 30.26
Store#2 | -12.43 0.07 10.49 12,56 16.22 2089 | 26.8] 3339 | 45.88
Store#3 -8.63 0.97 9.02 10.57 12.20 16.97 23.49 26.57 36.17
POS
Store#l | -10.53 -0.24 8.34 10.05 11.59 16.91 24.49 27.20 37.49
Store#2 -6.69 2.15 9.05 10.98 13.34 16.87 26.10 | 2571 34.54
Store#3 | -13.66 -1.44 8.97 10.79 13.37 1894 | 26.02 37 43.39

* Obs. = Observation
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Figure B.1 Box-plots
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From figure B.1, the result from both systems of each pilot store shows

that there is no data outside the lower and upper inner fence (except for the
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POS data of the second pilot store which has data at the outside of the upper
inner fence but not outside the uppér outer fence). It may be conciuded that
there is no outliner. According to the central limited theorem, a sample size of
40 is large enough to approximate that data spreads with normal distribution.
By Box-plots, it can be concluded that the quality for each set of data is

acceptable overall.

Before applying the statistical method to these data, the objective for this
test should be clarified. This analysis is performed in order to test for a
significant difference between two populations’ mean of operating time while

using the ECR system and the POS system.

F-ratio Test

This test is performed in order to know whether there is a significant
difference between two populations’ variance. The result of this test will be
used for selecting the appropriate statistical method for mean testing. The F-
ratio test begins by specifying null hypothesis and alternative hypothesis for

testing as the following ;

Ho Assume there is no difference between population variance of
operating time while using the POS system and the ECR system. ( 61= 02 )
Hi Assume there is a difference between population variance of

operating time while using the POS system and the ECR system. ( 6l = ¢2 )

From table B.2, we can calculate the required value for calculating the

test statistics as follows :



Table B.3 Required value calculation of pilot store#1

Pilot Store #1
ECR POS
i X1j (X1)-X)2 X2j (X2§-X)2
1 8.91 3465 8.34 26.35
2 9.53 27.73 8.99 20.10
3 9.84 24.56 933 17.16
4 9.87 2427 9.49 15.86
5 11.12 13.51 9.52 15.62
[ 11.19 13.01 952 15.62
7 11.30 12.22 9.55 15.39
8 12.23 6.59 9,68 1438
9 12.24 6.53 9.86 13.05
10 12.34 6,03 16.02 11,92
11 12.35 5.98 16.14 11.11
12 12.56 5.00 10.21 10.65
13 12.76] 4,15 10.24 10.45
14 12.87 i 10.30 10.07
15 12.90 3.60 10.37 9.63
16 13.15 27 10.62 8.14
17 13.42 1.89 10.71 7.63
I8 13.45 1.81 10.80 7.14
19 13.56 1.53 10.99 6.16
20 13.78 1.03 11.43 4.17
21 1421 0.34 11.74 3.0
22 14.25 0.30 11.93 238
23 14.41 0.15 [2.08 1.94
24 14.56 0.06 12.46 1.03
25 14.66 0.02] - 12,68 0.63
26 14.67 0.02 12,75 0.52
27 14,76 0.00 1149 0.00
28 15.00 0.04 1427 0.64
29 15.49 0.48 16.02 6.49
30 16.59 3.22 16.09 6,83
3 16.89 438 17.18 13.74
32 17.27 6.12 17.24 1419
33 17.99 10.20 17.97 20.23
34 18.59 14.39 18.37 - 239%
33 19,99 26.98 19.03 30,88
36 21.16 40.50 21.67 67.19
a7 22.10 53.34 22.49 81.31
38 23.10[. - - 6895 22.89 88.68
39] .-23.33 72,82 23.96 109,98
.40 23.486 75.06 24.49 121.38
Total 591.85 577.90 538.9% 845.66
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Table B.4 Required value calculation of pilot store#2

Pilot Store #2
ECR POS
i Xtj (X1j-X)2 X2j (X2j-X)2
| 10.49 33.93 9.05 28.03
2 10.54 33.35 9.10 27.51
3 10.53% 3323 9.49 23.57
4 10.58 32.89 9.62 22.32
5 10.62 3243 9.77 2093
[ 11.38 24.35 9.82 2047
7 11.66 21.67 9.96 19.23
(] 12.18 17.10 10.15 17.60
9 12,49 14.63 10.65 13.65
10 2% 14.48 10,97 11.39
i1 12.70 13.07 10.99 11.25%
12 12.13 12.95 11.24 9.64
13 12.79 12.42 11.31 g.21
14 12,93 11.46 11.49] 8.15
15 13.01 10.92 11.50 8.09
16 1327 9.27 11.93 583
17 13.52 7.81 12.08 513
18 13,74 6.63 12.12 495
19 14.01 5.3 12.64 291
20 15.95 0.13 13.13 1.48
2] 16.48 0.03 13.54 0.65
22 16.64 0.11 13.93 017
23 16.64 0.1t 14,24 0.01
24 16.69 0.14 14,29 0.00
25 16.71 0.16 © 14.33 0.00
26 17.01 0.48 15.42 .16
27 17.50 1.48 15.66 1.73
28 18,11 22 15.79 2.09
29 18.42 443 16.37 4.10
30 20.41 16,77 16.58 5.00
31 21,03 22.42 16.97 6.39
32 21.24 24.26 17.89 12.57
33 21.39 25.76 18.62 18.28
34 22.41 3715 18.80 19,85
35 22.60 39.50 19.03 2195
36 230 44.83 19.99 31.87
37 23122 47.68 22.67 69.31
38 - 2343 50.91 23.07 76.13
D | 2515 78.06 23.49 8364
40 26.81 110.15 26.10 138.19
Total 652,59 855.50 573,19 764.91
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Table B.5 Required value calculation of pilot store#3

Pllot Store #3
ECR POS
] Xi] )52 X3 XGXR

7 503 3786 357 33.95
3 507 37,40 3,02 3337
3 X3) 1743 507 2.0
r) 533 1719 38 3731
3 565 1637 60 3700
& T10.00 T3.66 Xy %Y
F—"16.03 15.44 555 3310
5 1631 12150 1030 AN
51031 T0.15 031 3013
) I8 1071 16.70
i 675 ] ) 1326
31087 75 1102 1436
3 o) 563 107 13,05
e 643l 1136 T8l
31130 T7a 1306 749
6l 114 CNE B VAT 538
91146 500 1207 %0
T8 1183 a0 1333 564
o 1300 R BT 5.09
30 1208 361 1318 761
3 1231 o3 1336 753
31276 08 1336 0,00
73 13.97 X AL S Y]
53 1308 03] 1535 031
351308 038 1531 051
61330 T Y
T 1370 000 1644 370
R 1408 oas| 1693 355
B 1410 0T6 1749 735
30 1695 [0.59] 1594 19
31 16.98 10.79 18.94 17.17
32 17.01 10.99 19.18 19.21
i3 17.02 11.05 19.61 23.17
34 17.93 17.93 19.77 2473
3T 1856 66l 19.79 3393
6 2078 5019 2094 3774
H zi) sS2 2238 5751
T B EA 001 3443 5399
B/ 1348 R B TR T 10087
0 349 L) Y 175,96
Total Foxy) c8394] 9187 309,57
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n} = Sample size of operating time while using the ECR system

ny = Sample size of operating time while using the POS system

o] = Best estimates of operating time while using the ECR system

o7 = Best estimates of operating time while using the POS system

=40
=40

v] = Degree of freedom of operating time while using the ECR system

v = Degree of freedom of operating time while using the POS system

vi= (n]-1) = 40-1 =

va= (n3-1) = 40-1 =

For Pilot Store #1

Gl ~ ) - np-4)=

oy = I - X)Ly 1) =
Test Statistic: 512 /o2

For Pilot Store #2

o1= VEXG-XZT@-D) =

oy= VEX%-XDFz-D) =
Test Statistic: 012 /592

For Pilot Store #3

o= EXG-XIPT@G-1) =

0= ¥ 2(X2j-X2)¢/(np-1) =
Test Statistic: 012 /a92

39
39

v STT90739
v/ 84566739

 =13.852/4.662

/35550739
V16A01 739
= 4.682/ 4.432

&
/909.57739
=4.192/ 4.832

3.85
4.66
0.68

4.68
4.43
1.12

4.19

4.83
0.75
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By using 5% significant level, refer to table of Percentage points of the F

distribution at vi = vy =39

F 0.0%,39,39 =

1.51
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Referring to the previous hypothesis, the result of the F-ratio test for
three pilot stores shows that Hg is accepted. That means there is no evidence of
significant difference between population variance of operating time while

using the POS system and the ECR system at 5% significant level.

The result of the F-ratio test together with the variance F-ratio is not
greater than 2. The appropriate statistical method for this case used for

determining the significant difference between two means are Student’s t-Test

and two tailed test.

Student’s t-Test

-

Hye - Assume there is no difference between population mean of
operating time while using the POS system and the ECR system. ( ul=p2 )
H;y Assume there is a difference between population mean of

operating time while using the POS system and the ECR system. { pl # p2)

X1 Average operating time while using the ECR system
Xp Average operating time while using the POS system
For Pilot Store #1

X = 2X1 /nl = 591.85/40 = 14.80

X = 2. X2 /’n2 = 538.91/40 = 13.47

v = nl+n2-2 = 40+40-2 = 78

k = assumed to be 0

o = pooled estimate of the unknown standard deviation

= Y [(nT-Doel+{02-1)o24) [nl +n2-2]
= /I(80-1)3.852 (40 - 1) 4.662) [40 + 40 - 2]
= 427
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Test Statistics = X2-X1 -k
o v (1/nl) +(1/n2)

= 13.47-14.80
4.274 (1740) + (1/40)

= .1.39
For Pilot Store #2
Xy = Xy /nl . 652.59/40 = 16.31
Xy = 2X2/n2 = 573.79/40 = 14.34
v =T nl+n2-2 =  40+40-2 = 78
k = assumed to be 0
o = pooled estimate of the unknown standard deviation

= S [l -Dal2+@m2-1)o24)/[n]l +n2-2]
=  JTE0-T) 3862+ (@0-1)4.4327 (40 +40-2]

= 4.65
Test Statistics = X7-X1 -k
av (1/nl)+ (1/n2)
= 14.34 - 16.31
4,65v (1/40) +(1/40)
= -1.89
For Pilot Store #3
X1 = 22X /nl = 547.82/40 = 13.70
Xy = *X2/n2 = 591.87/40 = 14.80



v = nl+n2-2 = 40+40-2 = 78

k = assumed to be 0

G = pooled estimate of the unknown standard deviation
= v [l -1)olZ+(n2 - 1) 024 [n] +n2-2]
= S I@0-1)4.192+(0- 1) 4.832][40 +40 - 2]
= 4.52

Test Statistics = _ X2-Xj -k
o v (i/nl) + (1/n2)

14.80 - 13.70
4.527 (1/40) + (1/40)

v

= 1.09

By using 5% significant level, refer to table of percentage points of the t-
distribution at v = 78. However, the test is a two tailed test and the significant

level is divided by two to o = ().025 then

10.025,78 = 1.99

The result of Student’s t-Test-of three pilot stores shows that Hg are
accepted while H| are rejected. This implies that there is no evidence of
difference between two population means of operating time while using the
POS system and the ECR system. The statistical testing result concludes that
the use of the POS system for our current environment is not significant to

improve the service speed of the case study.



APPENDIX.C

Statistical Tests to Determine Whether there is a Significant Difference
between the Inventory Level resulting from

using the POS System and the ECR system



185

Inventory level of the stores translate to the level of investment at each
store. In order to have high service level, most items in the inventory have to be
available. However, inventory also adds costs to the operation. Therefore, the
optimized way is the balancing between service level and invéntory level. This
following statistical tests are performed in order to evaluate the performance of
the proposed POS (Point of Sales) system comparing with the current ECR
(Electronic Cash Register) system. Data are collected for four months, two
before the installation of the new system, and two after. Table C.1, C.2, and C.3
show the data of inventory level of pilot store#1, pilot store#2, and pilot store#3

respectively.

The summarized data of the inventory are presented as monthly in the
first column and in daily in the next. The product codes and names are not
shown due to the company’s'.conﬁdentiality. For easy analysis, the inventory
level is calculated and presented before and after implementing the proposed
system at the pilot store#1, pilot store#2, and pilot store#3 and summarized as

shown in table C.4, C.5, and C.6 respectively.
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Table C.1 Summarized Inventory Level of Pilot Store#l The data in column ‘Before’ are the

inventory level using the ECR system and ‘After’ are the inventory level using the POS system.

Inventory Level (Pilot Store#1)

Product Before After
Code Name August, 1997 September, 1957 March, 1998 April, 1998
Medium Moving
Mol Not Shawn 437 14.10/ 352 11.73 404 13.03 393 13.10
M02 Not Shown 341 11.00 122 10.73 162 11.68 249 R.30
MO03 Not Shown 260 B.JEL 268 893 294 9.48 278 9.27
Mo4 Not Shown 709 2287 1010 33.67 144t 46.48 801 26.70
MO05 Not Shown 1063 34.29 1574 5247 1247 4023 1173 19.10
M6 Not Shown 573 18.48 362 12.07 461 [4.87 358 11.93
M07 Not Shown 619 1997 618 20.60 502 29.10 556 18.53
M08 Not Shown 1332 4297 2134 T1.13 231} 74.55 1166 38.67
M09 Nat Shown 2346 75.68 2070 69.00 2254 7271 2092 69.73
MIL0 —Not Shown 13142 42394 11712 390.40 9197 316.03 12679]  422.63
MI1 Not Shown 14935 481,77 6102] 203.40 12031 388.10 9131 30437
Mi2 Not Shown 23611 761.65 24482 816.07 26422 §52.32 18550 618.33
MI13 ‘Not Shown 4254 137.23 1826 127.53 3948 12735 2111 70.37
Ml4 Not Shown 11277 363.77 6905 23017 5917 190.87 4189 119.63
MI5 Not Shown 4221 136.16 2246 7487 3029 97.71 2578 85.93
Slow Moving ) \
801 Nat Shown 437 14.160 259 8.63 344 11.10 224 147
S02 Not Shown 2980 961 154 513 403 13.00 270 9.00
503 Not Shown 357 11.52 383 12,77 323 10.42 383 12.77
S04 Not Shown 347 11.19 6358 21.93 479 15.45 231 2,70
805 Nat Shown 354 11.42 253 843 316 ig.19 251 817
S06 Not Shown 544 17.55 422 14.07 702 2265 289 9.63
so7 Not Shown 1656 5342 1778 59.27 1529 4932 1159 38.63
508 Not Shown 604 19.48 366 12,20 598 19.29 454 15.13
509 Not Shown 209 9.65 228 7.60 396 12.77 317 10.57
510 Not Shown 507 16.35 318 10.60 339 10.94 368 12.27
Sl Not Shown 356 11.48 260 8.67 351 11.32 270 9.00
S12 Not Shown 354 11.42 286 9.53 263 848 270 9.00
S13 Nat Shawn 483[ - 1558 575 19:17 365 177 598 19.93
S14 Not Shown._ - 181 12.29 288 9.60 229 739 283 9.43
515 Not Shown 273 8.81 213 7.10 684 22.06 37l 12.37
Fast Moving

FOI Not Shown 2666 £6.00 2226 74.20 2026 65.35 1836 61.20
Fo2 Not Shown 2641 85.19 2972 99.07 1638 52.84 1816 60.53
F03 Not Shown 2291 72.29 2480 82.67 1817 58.61 1741 58.03
04 Nat Shown 1959 63.19 2147 71.57 1427 46.03 1863 62,10
FOs Not Shown 1378 44.45 1303 4343 1279 41.26 1193 3937
F06 Not Shown 1174 31.87 1471 49.03 1385 44,68 1034 34.47
FO7 Not Shown 1127 36.35 1676 55.87 1550 49.98 1406 46.87
Fo8 Not Shown 1172 37.81 1568 52.27 1381 44,55 1155 38.50
Fo9 Not Shown 898 2897 1306 4333 1167 3165 874 2913
FIO Not Shown 888 28.65 1026 3420 858 27.68 921 30.70
F1l Not Shown 1651 53.26 1487 49,57 1361 43.90 1165 18.83
F12 Not Shown 1270 40.97 1399 46.63 1128 36.39 1117 37.23
13 Not Shown 1479 47.1 1607 53.57 1479 47.71 1154 3847
Fla Not Shown 201 20.06 861 2870 846 27.29 757 2523
Fis Not Shown 1085 35.00 774 25.80 662 21.35 748 24493
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Table C.2 Summarized Inventory Level of Pilot Store#2 The data in column ‘Before’ are the

inventory level using the ECR system and ‘After’ are the inventory level using the POS system.

Inventory Level (Pilot Store#2)

Product Before After
Code Name August, 1997 Scptember, 1997 March, 1998 April, 1998
Medium Moving :
Mo1 Not Shown 163 5.36 257 8.57 220 710 378 12.60
M2 Not Shown 250 £.06 716 7.20 124 713 254 347
M03 ‘Not Shown 278 897 233 Tﬁf 275 8.87 721 740
M4 Not Shown 310 10.00 363 12.10] 267 8.61 257 3.40
MO3 Not Shown 406 13.10 277 9.33 404 1303 379 12.63
M06 Not Shown 167 $39 208 6.93 217 7.00 1l 3.70
MO7 Not Shown a6 1342 314 1047 454 14.65 324 1413
MO8 Not Shown 529 26.74 568 18.93 1141 3681 894 25,80
M09 ol Shown 928 7994 764 25.47 953 10.77 827 2757
MI10 Not Skawn 1282 4135 1586 52.87 1476 2761 873 29.17
M11 Not Shown 1842 §9.42 1602 53.40 1676 54.06 1345 44.83
M2 Not Shawn 3037 9797| 2397 79.90 2826 91.16 2689 B9.63
M3 Not Shawn B07]  26.09 617 30.57| 7832 91.35 1487 49.57
MI4 Not Shown 1197 3861 T 29.97 1472 3743 2623 67.40
MIs Not Shown in 12.00 243| . 8.10] - 242 781 478 15.93
Slow Moving
SO1 Not Shown 335 10.81 380 12.67 133 10.74 316 10.53
502 Not Shown 437] < 14.10 429 1430 419 13.52 379 12.63
503 Not Shown 634 21.10 509 16.97 668 31.55 487 16.23
S04 Not Shown 239 771 360 12.00 377 8.94 348 827
505 Not Shown 561 21,32 484 16.13 236 739 147 1157
306 Not Shown 429 13.34 1006 33.8 11 35.84 801 26,70
507 Not Shown 560 18.06 407 13.57 458 14.77 176 12.53
S08 Not Shown 333 10.48 793 9.77 367 I1.84 a1l 13.70
S0 Not Shown S07 16.35 593 15.77 304 581 500 16.67
Si0 Not Shown 630 20.32 1375 45.83 665 2145 480 16,00
SH Not Shown 230 742 124 4.13 135 433 151 503
512 Not Shown 1255]. . 4048 1889 6297 480 1548 1688 36.27
Si3 Not Shown - 695 2243 550 2833 422 1361 360 12.00
] Not Shown ™ 357 f1.52 986 3287 690 22.26 973 32.50
SIs Not Shown 374 12.06 333 11.07 239 771 210 7.00
Fast Moving

0] Not Shown 7680 8645 2040 68.00 1304 42.06 1084 36.13
F02 Not Shown 3719 11997 2566 85.53 1138 36.71 977 32.57
FO3 Not Shawn 1862 60.06 1193 35.77 1259 40.61 1085 30,17
Fo4 Not Shown 1882 60.71 112 1707 1177 1797 1269 4230
F03 Not Shown 1455 46.04 343 78.10 1252 4039 1007 33.57
F06 Not Shown 1106 35.68 775 25.83 783 35.26 625 2083
FO7 Not Shown RS7 27.65 940 31.33 629 20.20 597 19.90
FO8 Not Shown T 25.06 372 15.13 502 16,19 576 19.20
FOS Not Shown 767 24.74 359 11.97 704 22.71 627 20.99
F10 Not Shawn 1199 38.68 T30 24.03 680 21.94 848 2827
FI1 Not Shown 1316 42.45 821 2737 670 2161 1152 1%.40
F1z Mot Shown o1a 1931 <73 15.10 618 19.94 1814 o047
FI3 Not Shown 1082 34.90 552 18.40 606 19.53 1814 50.47
Fla ‘Not Shown 615 15.84 174 580 713 23.00 1364 4547
F1§ Not Shown 541 17.45 100 3.33 693 22.35 929 .97
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Table C.3 Summarized Inventory Level of Pilot Store#3 The data in column ‘Before’ are the

inventory level using the ECR system and *After’ are the inventory level using the POS system.

Inventory Level {Pilot Store#3)

Product Before After
Code Name August, 1997 September, 1997 March, [998 April, 1998
Medium Moving
M01 Not Shown 144 24,00 $70 19.00 558 18.00 466 15,53
M02 Not Shown 483 15.58 425 14.17 594 19.16 615 20.50
MG3 Not Shown 465 15.00 451 15.03 562 18.13 561 18.70
M04 Not Shown 433 13.97 327 10.90 723 23.32 403 13.43
MO0S Not Shown 1334 431.03 1261 42,03 1079 34.8] 1170 19.00
M06 Not Shown 647 2087 924 30.80 1022 3297 942 31.40
MO07 Not Shown 433 13.97 491 16.37 759 24,48 877 29.23
MO8 Aot Shown 409 13.19 329 10.97 6758 2117 446 14.87
M09 Not Shown 295 9.52 240 8.00 280 9.03 255 8.50
MI0 Not Shown 2803 50.42 2471 82.37 7403] 7148 2709 90,30
Mii Not Shown 2306 74.39 2297 76.57 2588 83.48 3222 167.40
Mi2 Not Shown 22780] 73484 21285 709.50 19894 641,74 20445 681,50
MI13 Not Shown 1542 49.74 1774 59.13 2490 80.32 2547 84,90
Mi4 Not Shawn 4668 150.58 4345] -144.83 14386 464,06 3595 119.83
M15 Not Shawn 1200 8N 1686 "56.20 1968 63.48 1804 60.13
Slow Moving
SOi Not Shown 378 - 1219 395 13,17 308 16.39 271 9.03
S02 Not Shown 367 *11.84 319 10.63 415 13,39 428 14.27
503 Not Shown 368 i1.87 247 8.23 422 13.61 418 13.93
504 Not Shown 384 12.39 299 997 442 14.26 372 12.40
§05 Not Shown 256 8.26 216 7.20 264 8.52 206 6.87
S06 Not Shown 254 8.19 246 8.20 294 948 266 8.87
507 Not Shawn 252 8.13 249 830 252 8.13 295 9.83
SOR Not Shown 367 11.84 356 11.87 429 13.84 443 14,77
S09 Not Shown 300 9.68 308 10.17 467 15.06 549 18.30
510 Not Shown 361 11.65 272 9.07 333 10.74 319 10.63
S1l Not Shown 332 10.71 315 10.50 442 14.26 361 12.03
812 Not Shown T2 12.00 329 - - 10.97 373 12,03 600 20.00
813 Not Shown 3721 .- 1200 337 11.23 kET) 12,39 630 21.00
S14 Not Shown 323 10.42 311l 10.37 351 11.32 370 1233
Sis Not Shown 301 9.71 320 10.67 389 12.55 316 10.53
Fast Moving
FOI Not Shown 3251 104 .87 2679 £9.30 2480 80.00 1656 55.20
F02 Not Shown 2433 7848 2422 £0.73 1929 62.23 1456 48.53
FO3 Not Shown 2837 91.52 2852 95.07 1929 62.23 1513 50.43
F04 Not Shown 2207 7119 2325 77.50 1621 52.29 1480 49,33
F03 Not Shown 2528 81.55 2340 78.00 1899 61.26 1617 53.90
F06 Not Shown 2440 78.71 2274 75.80 1612 52.00 1370 45.07
Fo7 Not Shown 2918 94,13 3537 117.90 2258 72.84 1818 60.60
FO8 Not Shown 1970 63.55 1757 58.57 1698 54,77 1536 51.20
Fo9 Not Shown 1957 63.13 1660 55.33 1212 3900 1418 47.27
F10 Not Shown 2024 65.29 1524 50.80 1540 49,68 1184 39.47
Fll Not Shown 2211 71.32 2221 74.03 1421 45,84 1626 54,20
FI2 Not Shown 2184 70.45 1687 56,23 1451 46.81 1305 43,50
F13 Not Shown 4222 136.19 4017 133.90 2509 20,94 2764 92,13
14 Not Shown 3206 106.32 2759 9§.97 2094 67.55 1730 57.67
15 Nat Shown 2989 96.42 2402 80.07 1699 54,81 1744 5813
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Table C.4 Calculated Inventory Level of Pilot Store#l The data in

t]

column ‘Before’ are the inventory level using the ECR system and ‘After

are the inventory level using the POS system

Tnventory Level (Pilot Storek 1)
Code Name Before Afer
Medium Moving
MOl Not Shown 2583 26.13
M02 Not Shown 21.73 19.98
M03 Not Shown 17.32 18.7%
M04 Not Shown 56.54 73.18
M05 Not Shown 86.76 79.33
M0é Not Shown 30,55 26.80/
M07 Not Shown 40.57 47.63
MO8 Not Shown 114,10 113.22
M09 Not Shown 144.68] 14244
MIi0 Not Shown 814.34 738.67
M1 Not Shown 885.17 692.46
M2 Not Shawn 1577.71|  1470.66
M13 Not Shown 264,16 197.72
Ml4 Not Shown 593,94 330.50
MI1s Not Shown J211.03 .183.64
Slow Moving
S01 Not Shown 22,73 18.56
842 " Not Shawn 14.75 22,00
803 Not Shown 2428 23.19
S04 Not Shown 33.13 23.15
805 Not Shown 19.85 18.56
506 Not Shown 31.62 32.28
S07 Not Shown 112.69 87.96
S0R Not Shown 31.68 34.42
509 Not Shown 17.25 23.34
Slo Nat Shown 26,95 23.20
Sil Not Shown |- 20.15 70,32
$12 Not Shown -* 20.95 17.48
$13 Not Shown 34,75 31.71
Si4- Not Shown 21.89 16.82
SIS Not Shown 15.91 3443
Fast Moving
Fh Not Shown 160.20 126.55
FO2 Not Shown 184.26 113.37
FO3 Not Shown 154.96 116,65
Fo4 Not Shown 134.76 108.13
F05 Nor Shown §7.88 81.02
FoO6 Not Shown 86.90 79.14
FO7 Not Shown 92.22 96.85
FO8 Not Shown 90,07 £3.08
FO9 Not Shawn 72.50 66,78
F10 Not Shown 62.85 58.38
K11 Not Shown 102.82 82.74
Fi12 Not Shown 87.60 73.62
i3 Not Shown 10i.28 B6.iR
iFla Nat Shown 57.76 52.52
FI5 Not Shown 60.80 46.29
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Table C.§ Caiculated Inventory Level of Pilot Store#2 The data in
column ‘Before’ are the inventory level using the ECR system and ‘After’

are the inventory level using the POS system

Inventory Level (Pilot Store#2}
Code Name ~Before After
Medium Moving
MO1 Not Shown 13.82 19.70
MG2 Not Shown 15.26 15.69
M03 Not Shown 16.73 1627
MO04 Not Shown 22,10 17.01
MO0S Not Shown 22.33 25.67
M06 Not Shown 12.32 10.70]
MO7 Nat Shown 3389 28.78]
MO8 Not Shown 45.68 66.51
M09 Not Shown 55.40 58.34
Mi0 Not Shawn 04,22 76.78)
MIt Not Shown 112.82 98.90|
M2 Not Shownt 17787 180.79
MIi3 Not Shown 46.60 140.92
Mid Not Shown 68.58 114.88
M15 Not Shown 20.10 23.74
Slow Moving : :
S01 Not Shown 2347 21.28
i Not Shown 2840 26.15
503 “ Not Shown 38.06 37.78
504 Not Shown 19.71 17.20
S03 Not Shown 3146 18.86
506 Not Shown 47.37 62.54
S07 Not Shown 31.63 27.31
S08 Not Shown 20.25 25.54
S09 Not Shown 36.12 26.47
SI10 Not Shown 65,16 37.45
St Not Shown 11.55 9,39
512 Not Shown 10343 51.75
313 Not Shown: 50.75 25.61
S14 -~ Not Shown 4418 54,76
S5 Not Shown 2313 14,71
Fast Moving
EO¥ ‘Not Shown 154.45 78.20
FO2 Not Shown 208.50 69.28
FO3 Not Shown 99,83 76,78
FO4 Not Shown 97,78 80.27
FO5 Not Shown 75.04 73.95
F06 ‘Not Shown 1.51 46.09
FO7 Not Shown 5898 40.19
FOS3 Not Shown 40.80 35.39
F09 Not Shown 36.71 43,61
Flo Not Shown 62,71 50.20
FLl Not Shown 6%9.82 60.01
F12 Not Shown 3891 80.40
F13 Not Shown 53.30 80.02
Fl4 Not Shown 25.64 68.47
F13 Not Shown 20.7% 53.32
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Table C.6 Calculated Inventory Level of Pilot Store#3 The data in
column ‘Before’ are the inventory level using the ECR system and ‘After’

are the inventory level using the POS system

Inventory Level (Pilot Store#3)
Code Name Before After
Medium Moving
Mol Not Shown 23.00 33.53|
M02Z Not Shown 29.75 39.66
M03 Not Shown 30.03 36.83
MO4 Not Shown 24.37 36.76
MO3 Not Shown 85.07 73.81
M06 Not Shown 51.67 64.37
MO7 Not Shown 30.33 §3.72
M08 Not Shawn 2416 36.64
M09 Not Shown 1752 17.53
MI0 Not Shown 172.79 167.78
M1 Not Shown 150.95 150.88
M2 Not Shown 148434 1323.04
Mi3 Not Shown 108.88 165.22
Mid Not Shown 29541 583,90
MIS Not Shown 94.01 123.62
Slow Moving
S01 Not Shown - 25.36 - 25.42
S032 Not Shown T3 47 27.65
s03 Not Shown 20.10 27.55
S04 |*  NotShawn 22.35 26.66
508 " Not Shown 15.46 15.38
S06 Not Shown 16.39 1835
S07 Not Shown 16.43 17.96
508 Not Shown 23.71 28.61
509 Not Shown 19.84 33.36
S10 Not Shown 20.71 21.38
511 Not Shown 21.21 26.29
§i2 Not Shown 22,97 32.03
S13 Not Shown 23.23 33.39
$i4 Not Shown 20.79 23.66
S135 Not Shown 2038 23.08
. Fast Moving
FOI Not Shown 194.17 135.20
E02 Not. Shown 159,22 110.76
F03 Not Shown 186.58 112.66
Fo4 Not Shown 148.69 101.62
FOS Not Shown 159.55 115.16
F06 Not Shown 154.51 97.67
EO7 Not Shown 212,03 133.44
FO3 Nof Shown 122.12 105.97
Fo9 Not Shovn 11846 86.36
FlO Not Shown 116.09 89.14
Fil Not Shown 145.36 100.04
Fi2 Not Shown 126.68 90.31
F13 Nat Shown 270.09 173.07
Fi4 Not Shown 198.29 125.22
FIs Not Shown 176.49 112.93
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These sets of data of each pilot store consist of 15 items from each group
of products : fast moving, slow moving and medium moving. For this situation
where it is uncertain that the population is a normal distribution or not, the non-
parametric statistic namely * Sign Test ” is selected. This test is based on the
number of “ +  and - ” signs and performed in order to know whether there is
a significant difference between the two population means. The sign test begins
by specifying null hypothesis and alternative hypothesis for testing as the

following :

Hy = Assume there is no difference between population means of

inventory—l:ével while using the POS system and the ECR system.

H = Assume there is a difference between population means of . .

inventory level while using the POS system and the ECR system.

X1i = Inventory level ‘of item number i while using the ECR system

Xoi = Inventory level of item number i while using the POS system

The difference in inventory level while using the ECR system and the
POS system (X2 - X1;) indicated with the positive or negative signs are shown

as follows : N6



Table C.7 Sign Test of Inventory Level of Each Representative Item at Pilot Store#1

The positive(+) sign shows that the inventory level of that item is increased.

The negative(-) sign shows that the service level of that item is decreased.

Zero (0) shows that the service level is not increased nor decreased.

Inventory Level (Pilot Store#1)
Code Name Before Afer Sign Test
Medium Moving
MO1 Not Shown 25.83 26.13 +
M0Z Not Shawn 21.73 15.58 .
M03 Not Shown 17.32 18.75 +
M04 Not Shown 56.54 7318 +
Mo05 Not Shown 86.76 79.33 -
M06 Not Shown 30.55 26.86 B
M0O7 Not Showa 40.57 47.63 +
M08 Not Shown 114.10 11332 -
M0S Not Shown 144.68 142.44 -
- MI0 Not Shown 814.34 738.67 -
Mil Not Shawn 685.17 692,45 +
Mi2 Not Shawn 1577.71| 147066 -
M13 Not Shown 26476 197,72 .. -
MI1d Not Shown 593.94 330.50 -
M5 Not Shown 211.03 183.64 -
Slow Moving
So1 Not Shown 2273 18.56 -
§02 Not Shown 14.75 22,00 +
$03 Not Shawn 2428 2119 -
S04 Not Shown 33.13 23.15 -
S05 Not Shown 19.85 18.56 -
506 Nort Shown .62 32.28 +
S07 Not Shown 112.69 87.96 -
S08 Not Shown 31.68 34,42 +
S09 Not Shown 17.28 23.34 +
S10 Not Shown 26.95 23.20 -
S11 Not Shown 2015 20.32 +
S12 Not Shown 20.95 17.48 -
S13 - Nor Shown 34.75 3.7 -
Sl4..- Nat Shown 21.89 16.82 -
- 814 Not Shown 1591 3443 +
Fast Moving
FoOl Not Shown 160.20 126,55 -
FQO2 Not Shown 184.26 113.37 -
FO3 Not Shown 154.96 11663 -
F04 Not Shown 134.76 108.13 -
FO5 Not Shown R7.38 §1.02 -
Fo6 Nat Shown 86.90 79.14 -
FO7 Not Shown 92.22 96.85 +
08 Not Shown 90.07 83.05 -
Foo Not Shown 72.50 66.78 -
FIO Not Shown 62.85 58.38 -
FIl Not Shown 102,82 82.74 -
F12 Not Shown 87.60 73.62 -
Fl3 Nat Shown 101.28 86.18 -
Fl4 Not Shown 57.76 52.52 -
FI3 Not Shown 60.80 46.29 -
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Table C.8 Sign Test of Inventory Level of Each Representative Item at Pilot Store#2

The positive(+) sign shows that the inventory level of that item is increased.

The negative(-) sign shows that the service level of that item is decreased.

Zero (0) shows that the service level is not increased nor decreased.

Inventory Level (Pilot Store#2)
Code Name Before After Sign Test
Medium Moving
M01 Not Shown 13.82 19.70 ¥
o2 Not Shown 1536 56+
M03 Not Shawn 16.73 1627 -
MO4 Not Shown 32.10 17.01 .
M03 Nat Shown 2233 25.67 +
M08 Not Showrt 12.32 10.70 -
MO7 Not Shown 23.89 28.78 +
M03 Not Shown 45.68 66.61 +
M09 Not Shown 55.40 58.34 ¥
- Mid Not Shown 94.22 76.78 -
'“ Mil Not Shown T12.82 9890| -
M12 Not Shown 177.87 {80.79 +
Mi3 Not Shown 46.60 140.92 ¥
Mi4 Not Shown 68.58 114.88] -+
M15 Not Shown 20.10 23.74 +
Slow Moving . .
501 Nor Shawn 23.47 21.28 .
S02 Not Shawn 28.40 26.15 -
503 Nog Shown 38.06 37.7%8 -
S04 Not Shown 19.71 17.20 .
505 Not Shown 37.46 18.86 -
S06 Not Shown 47.37 62.54 +
S67 Not Shown 31.63 27.31 -
S08 Not Shown 2025 25.54 +
509 Not Shown 36.12 2647 -
S10 Not Shown 66.16 37.43 -
SI1 Not Shown 11,58 9.39 -
$12 Not Shown 103.45]- - 51.75 -
S13 Not Shown .- | 50.75 25.61 -
Si4 Not- Shown 44,38 54,76 +
815 Not Shown 23,13 14.71 -
X Fast Moving

Fol Not Shown 154.45 78.20 -
FO2 Naot Shown 205.50 69.28 -
FO3 Not Shown 99.83 76.78 -
FO4 Not Shown 97.78 80.27 -
FOS Not Shown 75.04 73.95 -
Fo6 Not Shown 61.51 46.09 -
FO7 Not Shown 58,98 40.19 -
FO8 Not Shown 40,80 35.39 -
F0% Not Shown 3671 4361 +
FlO Not Shown 62,71 50.20 -
Fll Not Shown 69.82 60,01 -
Fl12 Not Shown 38.91 £0.40 +
F13 Not Shown 53.30 80.02 +
14 Not Shown 25.64 68.47 +
F15 Not Shown 20.78 53.32 +
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Table C.9 Sign Test of Inventory Level of Each Representative item at Pilot Store#)
The positive(+) sign shows that the inventory level of that item is increased.
The negative(-) sign shows that the service level of that item is decreased.

Zero (0) shows that the service level is not increased nor decreased.

Invemtory Level (Pijot Store#3)
Code Name Before After Sign Test
Medium Moving
MO1 Not Shown 43,060 3353 -
Mo2 Not Shown 20,75 39.66 +
M03 Noi Shown 30.03 36.83 +
M04 Not Shown 24 87 36.76 +
MO0S Not Shown 85.07 7381 -
M06 Not Shown 51.67 64.37 +
M7 Not Shown 30.33 .72 +
MO8 Not Shown 2416 36.64 +
M09 Not Shown 17.52 17.53 -
Mi0 Not Shown 172.79 167.78 -
M1 Not Shown 150.95 190.88 +
- Mi2 1 Not Shown 1444.34 1323.24 -
M13 Not Shawn 108,88 165.22 +
Mi14 Not Shown 295.41 583.90 +
Mi3 Not Shown 9491 123.62 +
Slow Moving
S01 Not Shown 25.36 2542 +
S02 Not Shown 2247 27.6% +
503 Not Shown 20.10 21.55 +
S04 Not Shown 2235 26.66 +
§05 Net Shown 15.46 15.38 -
506 Not Shown 16.39 18.35 +
§07 Not Shown 16.43 17.96 +
S$08 Not Shown 23.7% 28.61 +
$09 Not Shown 19.84 33.36 +
S10 Not Shown 20,71 21,38 +
Sil Not Shown 21.21 26.29 +
Si2 Not Shown 2297 32.03 +
S13 Not Shown 23.23 33.39 +
Sl4 Not Shown 20.79 23.66 +
S15 Not.Shown 20.38 23.08 +
" Fast Moving j

Fol Not Shown 194.17 135.20 -
FO2 Not Shown 159.22 110.76 -
F03 Not Shown 186.58 112.66 -
F04 Not Shown 148.69 101.62 -
FO5 Not Shown 159.55 115.16 -
F06 Not Shown 154.51 97.67 -
F07 Not Shown 212,03 133.44 -
FO& Not Shown 122,12 105.97 -
F09 Not Shown 118.46 86.36 -
F1¢ Not Shawn 116.09 89.14 -
Fll Not Shown 145.36 100.04 -
F12 Not Shown 126.68 90.31 -
F13 Not Shown 270,09 173.07 -
Fl4 Not Shown 198.29 125.22 -
F1§ Not Shown 176.49 112.94 -
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From the above table, the number of positive “+” and negative “-” signs

of each product group in each store are counted and summarized as shown in

the following :

Table C.10 Summary of Sign Test for Inventory Level

Medium Moving Slow Moving Fast Moving
Positive | Negative | Positive | Negative | Positive | Negative
Sign (+) | Sign (-) | Sign (+) | Sign () | Sign () Sign (-)
Store#1 5 10 6 9 1 14
Store#2 10 5 3 12 5 10
Store#3 11 4 14 1 0 15
Assumed that :
S(P) = The number of positive signs with the binomial distribution and

the probability to succeed (positive sign) = 0.5

S(N) = The number of*negative signs with the binomial distribution and
the probability to succeed (negative sign) = 0.5

C = The critical value that make the probability of § = C

For Pilot Store #1
The mediiim moving products :
The number of positive signs (+) = 5

The number of negative signs (-) = 10

15

Sample size (n)

By using 5% significant level, refer to the binomial distribution function

whilen=15andp=0.5

Prob (S 2 10/p=0.5)

0.0916
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Prob (S>11/p=0.5) = 0.0417

For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
Hj is accepied while the number of positive or negative signs S(P) 2 11 or §

(N) > 11

The number of positive signs (+) = 5

The number of negative signs (-) = 10

S(P) < 11 and S(N) < i1, that means Hy is accepted or there is no
difference between the population means of inventory level while using the
POS systém and the ECR system.

So the inventory level of this case is not significant to be increased or

decreased.

The slow moving prod'l;cts X

The number of positive signs (+) = 6
The number of negative signs (-) = 9
Sample size (n) | = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p = 0.5

Prob(S=210/p=10.5)
Prob(S211/p=0.5)

i

0.0916
0.0417

I

For this case, C = 11 because it makes the probability nearest but not

more than significant level (0.05). It means for this case, Hy is rejected and H |
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is accepted while the number of positive or negative signs S(P) 2 11 or S(N) 2

11

The number of positive signs (+) =6

The number of negative signs (-) =9

S(P) < 11 and S(N) < 11, that means Hp is accepted or there is no
difference between the population means of inventory level while using the
POS system and the ECR system.

So the inventory level of this case is not significant to be increased or

decreased.

The. fast moving products :

The number of positive signs (+) = 1
The number of negative signs () = 14

Sample size (n) = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p =0.5

Prob (S 2 10/p = 0.5)
Prob (S 211/ p =0.5)

0.0916
0.0417

For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). 1t means for this case, Hy is rejected and
Hj is accepted while the number of positive or negative signs S(P) 2 11 or §

MNy=211

The number of positive signs (+) = 1
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The number of negative signs (-) = 14

S(P) < 11 but S(N) > 11, that means Hq is rejected or there is a
difference between the population means of inventory level while using the
POS system and the ECR system.

So the inventory level of this case is significant to be decreased.

For Pilot Store #2

The medium moving products :

The number of positive signs (+) = 10
The number of negative signs (-) = 5
Sample size (n) = 15

By using 5% significant level, refer to the binomial distribution function

whilen= 15 and p = 0.5

Prob (S>10/p=10.5) .
Prob(S=11/p=0.5)

Il

0.0916
0.0417

For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H| is accepted while the number of positive or negative signs S(P) > [l or §

(N)=11

The number of positive signs (+) = 10

The number of negative signs (-) =5
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S(P) < 11 and S(N) < 11, that means Hg is accepted or there is no
difference between the population means of inventory level while using the

POS system and the ECR system.

So the inventory level of this case is not significant to be increased or

decreased.

The slow moving products :

The number of positive signs (+) = 3
The number of negative signs (-) = 12
Sample size (n) = 15

By using 5% significant level, refer to the binomial distribution function

while n =75 andp=0.5

Prob (S 10/p =0.5) 0.0916
Prob(S>11/p=05) = 00417

For this case, C = 11 because it makes the probability nearest but not
more than the significant level {0.05). It means for this case, Hy is rejected and
Hj is accepted while the number of positive or negative signs S(P) > 11 or S

(N) =11

The number of positive signs (+) = 3

The number of negative signs (-) = 12

S(P) < 11 but S(N) > 11, that means Hp is rejected or there is a
difference between the population means of inventory level while using the
POS system and the ECR system.

So the inventory level of this case is significant to be decreased.
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The fast moving producits :

The number of positive signs (+) = 5
The number of negative signs (-) = 10
Sample size (n) = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p=0.5

0.0916
0.0417

Prob (82 10/p=0.5)
Prob(S=11/p=0.5)

For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, H is rejected and
Hj is accepted while the number of positive or negative signs S(P) > 11 or §

M™Ny=11

The number of positive signs (+) =5

The number of negative signs (-) = 10

S(P) < 11 and S(N) < L1, that means Hgq is accepted or there is no
difference between the population means of inventory level while using the
POS system and the ECR system,

So'the inventory level of this case is not significant to be increased or

decreased.

For Pilot Store #3
The medium moving :

The number of positive sign (+) = 11
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N
§ N

The number of negative sign (-)

Sample size (n) = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p=0.5

0.0916
0.0417

Prob (S =10/ p = 0.5)
Prob (S 11/p=0.5)

For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and

H| is accepted while the number of positive or negative signs S(P) 2 11 or S

Ny=11

The number of positive signs (+) =11

The number of negative signs (-) = 4

S(P) = 11 and S(N) < 11, that means Hg is rejected or there is a
difference between the population means of inventory level while using the
POS system and the ECR system.

So the inventory level of this case is significant to be increased.

The slow moving products :

The number of positive signs (+) = 14
The number of negative signs (-) = 1
Sample size (n) = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p=0.3



0.0916
0.0417

|

Prob (§ > 10/p =0.5)
Prob (S>11/p=0.5)

For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hy is rejected and
H{ is accepted while the number of positive or negative signs S(P) > 11 or S

Ny =11

The number of positive signs (+) = 14

The number of negative signs (-) = 1

S(I;_) > 11 and S(N) < 11, that means Hg is rejected or there is a
difference between the population means of inventory level while using the
POS system and the ECR system.

So the inventory level of this case is not significant to be increased.

The fast moving products :

The number of positive signs (+) = 0
The number of negative signs (-) = 15
Sample size (n) | = 15

By using 5% significant level, refer to the binomial distribution function

whilen=15and p=0.5

Prob (S 2 10/p=0.5)
Prob(S211/p=0.5)

0.0916
0.0417

i
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For this case, C = 11 because it makes the probability nearest but not
more than the significant level (0.05). It means for this case, Hg is rejected and
H) is accepted while the number of positive or negative signs S(P) 21lorS

N)=11

The number of positive signs (+) =0

The number of negative signs (-) = 15

S(P) < 11 but S(N) > 11, that means Hp is rejected or there is a
difference between the population means of inventory level while using the
POS system and the ECR system.

So the inventory level of this case is not significant to be decreased.

The results of sign test are summarized and shown again in table C.11 as

follows :

Table C.11 Summarized Sign Test Results for Inventory Level

Inventory Level

Medium Moving | Slow Moving Fast Moving

Pilot Store#1 Not Significant | Not Significant Decreased

Pilot Store#2 Not Significant Decreased Not Significant

Pilot Store#3 Increased Increased Decreased
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Cost Work Sheets for POS System
Hardware Estimated One -Time Costs

Hardware:

Personal computers (or controllers) needed at store level

Persona) computers needed at headquarters

Total personal computers at 5 ea. =

Cost of upgrading current equipment =§

Printers needed at store level

Printers needed at headquarters level

=" Total printers at $ ea.
Stores needing 1 Point of Sales terminal x 1
Stores needing 2 Point of Sales terminal %2
Stores needing 3 Point of Sales terminal x3
Total point-of-sale terminals at ___$ _ea, =3

Modems needed at store level
Modems needed at headquarters level

Total modems needed at $ ea. =5

Other Hardware:

Hardware maintenance agreement:

One-time

TOTAL HARDWARE COSTS: =§




Cost Work Sheets for POS System

Software and Other Estimated One -Time Costs

Software

Software maintenance agreement :
=$

One-time

Modification, testing, and instailation :

One-time

Computer us-é', systems testing :
=$

One-time

TOTAL SOFTWARE COSTS:

Telecommunications:
=5

One-time
New phone lines at $ ea. =5

Technical services, help desk :
=$

One-time

Instatlation, including preparation of facilities : _
=5

One-time

Supplies :
=5

TOTAL OTHER COSTS :



Cost Work Sheets for POS System

Personal and Training Estimated One-Time Costs

Personnel :
Business design analysis ; =3
Development support : _=5
Training :
3 per store clerk X # of clerks =5
$ per store manager X # of manager =5
L3 for headquarters =5
Total training : =%
TOTAL PERSONNEL AND TRAINING COSTS: h =%

TOTAL ESTIMATES ONE-TIME COSTS OF IMPLEMENTING SYSTEM : _ =5
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Cost Work Sheets for POS System
Estimated On-going Costs

Computer use, systems testing:

Ongoing =5

Communications :

Ongoing =5

Technical services, help desk :

Ongoing =$

Software upgrades :
- s

Lease payments and software license

=3
Training :
Annual salaries and benefits of trainer | =$
Annual salaries and benefits of trainer 2 =§
Annual salaries and benefits of trainer 3 =%
Annual salaries and benefits of etc. _=%
Other ongoing annual :

_=3

TOTAL ESTIMATED ON-GOING ANNUAL COSTS : =$
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; POS PILOT PROJECT
' SCHEDULE

1997 1998

Description June Tuly August | September | October | November [ December | Jamuary | Feboumy | March Agcl
Identify Users’ requirements o NN o -
Requirement of Operation
Requirement of Accounting ‘>
Requirement of Information System Supportjg
Requirement of Marketing
Collect Data S _ ' 4 _
Collect Data of Current System ¢ H

Collect Data of Proposed System e yowum e\ Vw9 N B 1
System Design N 4 ’ |
Working Flow —
Working Procedure _ ::: o
Programming, Testing, and Conversion -
Programming —
Technical Test -
Data Conversion o 4—-—)
Integrating and Test e = :
User Acceptance Test 1. | <>
System Implementation
Prepare Pilot Sites S T T i e Y
Prepare User Manual D D ﬂ = S = T
Prepare Store's Staff o I A | A R Ry D | SENE
End-User Training AU S B A A A I v V
Install System (First Pilot Store) P T N B BTy
Install System (Second Pilot Store) J \1 [ v 1.
Install System (Third Pilot Store) R o N IR I
On the Job Training _ | v - |1 v 1 :'z

vy

System Maintenance , RETN BN T T
System Evaluation s RN e N

12¥
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Figure F.1 Space for Store Controller at the Pilot Store
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Figure F.2 Store Controlier Room
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Figure F.3 Electronic Cash Register with Candy Shelves
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Figure F.4 Point of Sales without Candy Shelf
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Figure F.5 Additional Electrical Outlets for Store Controller
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Cable Installation Position

Figure F.6 Local Area Network Cable Instailation
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Figure F.7 Telephene Line Preparation



Figure F.8 Working Environment of Store Controller Room
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APPENDIX G

POS Hardware Specification
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The hardware for POS pilot project of the case study at the pilot store
consists of a set of store controller terminal and two or three sets of Point of
Sales Terminal depend on the number of customer. The specification of those

~ hardware are shown as the following :

One set of Store Controller Terminal consists of :
1 Personal Computer (Pentium 120)
1 UPS 500 VA
1 Hub 8 Port
1 LAN Card

One set of Point of Sales Terminal consists of :

1 Beetle SL
- Pentium 133 MHz., Memory 16 MB
- Hard disk 12 GB., FD 3.5” 1.44 MB

1 External Printér ND69
- Journal/ Receipt/ A4 Document

1 Alpha/ POS Keyboard TAS57

1 Monitor Mono 9™

1 Cash Drawer KA 14

1 Customer Display BA63

1 UPS 500 VA

} LAN Card
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