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Abstract

This study aims to define how the Libyan auditors use the expert systems and how it
affects the improvement of the auditors performance, according to the samples of
auditing offices in Tripoli, Al-Kumus, Zlitin and Misrata, and the court of Audit in

Tripoli and its branches in Misrata and Al-Kumus.

To approach the aims of our study, The questionnaire is adopted in order to collect
data for this study . and questionnaire developed to collect data of 123 samples and

analyzed by SPSS program and find out these results

1-External auditors who works at court of Audit or who works at private Audit offices
check the financial statements of companies by using the electronic Accounting
Systems

Also, the use computers to sit the final and local auditing plan, and Accounting the

size of samples or conformity of sub- Scales and General balance .

2-Most of Libyan Auditors do not use the Electronic Auditing programs as The Expert
Systems, Optional data method, Method of marking and tracing, Parallel simulation
method, and Integrated tests network method, except those who work at private
offices or companies that contribute with international companies ( Ernst
company or young company for Auditing )

3-As a result 63.3% of external auditors aware of using expert systems, but about
11.4% of them use these systems. Thou, there are many challenges and obstacles
prevent auditors of using Expert Systems.

4-Using expert systems improves the performance of auditors.

5-There is no differences with statistical evidence and the opinions of the sample
about finding out any difference with a statistical evidence at level (a =0.05) to use
the Expert Systems in developing the performance of Auditor, these differences
because of the years of experiences and the environment, and Educational
Quialifictions

6-By comparing the results of this study and the results of the local studies (Almahroq

study, 2005) illustrate that the Libyan environment had begun to provide some of the



requirements of the use of professional systems which recognize the peripheral
auditors of the concept of the professional systems and there is a confidence by the
auditors in the decisions which made by the professional systems; however, the other
requirements do not exist, like specialized companies which supply market by
programs of the professional systems and the high price of buying and training, as
well as showed that there is very limited use of professional systems, whereas other
study (Bin Amer, 2013) confirmed there is no use in Libya.

Recommendations

1-The companies that use the Electronic Auditing Systems should update the systems
manually and get a guarantee of security of using the systems, because using bad

systems may hold troubles for its users.

2-The audit court must have a team of technicians and computer experts to verify
the quality of the software that used by considerable State-owned companies and
which use the system of accounts and electronic .

3- The audit court must train worker on the electronic audit programs, in particular
the professional systems cause have a big role for raising the professional level of the
auditor .

4-Both audit court and auditors’ union should contribute to regulate courses, meetings
and workshops in the scope of Expert Systems and Decision making Systems in
Auditing .

5- The Auditors’ Union should fix the legal article No. 116/ 1973, especially that sit
the professional conduct , to explains the mechanisms used in technical auditor and

how it does not affect the responsibility of Auditors.

6-The development of the audit curricula at colleges and institutes accommodate
with technological development that intervenes in the profession of accountancy
and auditing since the student becomes aware of electronic accounting systems and

the way of reviewed, and the electronic programs that help at the review process.

7- continuance of the research about information technology and its impact on the

profession of accountancy and auditi
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FREQUENCI ES VAR ABLES=T:as wilis g 280 3 B sl o) pla gaias! Andal i’ s

/ STATI STI CS=STDDEV SEMEAN MEAN MEDI AN
/ ORDER=ANALYSI S.

Frequencies

[ Dat aSet 1] C:\ User s\ TOSHI BA\ Docunent s\

Statistics
alall dee .
N Valid 123
Missing 60
Mean 1.1463
Std. Error of Mean .03200
Median 1.0000
Std. Deviation .35489

Frequency Table

Ll e ok
Cumulative
Frequency Percent | Valid Percent Percent
\Valid 1 5 5 5
3.00 120 65.6 65.6 66.1
4.00 50 27.3 27.3 93.4
5.00 12 6.6 6.6 100.0
Total 183 100.0 100.0
Cumulative
Frequency | Percent Valid Percent Percent
\Valid 7 3.8 5.7 5.7
43 235 35.0 40.7
73 39.9 59.3 100.0
Total 123 67.2 100.0
Missing System 60 32.8
Total 183 100.0
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‘_I,.ASI.'I‘__JA:;A“

Cumulative
Frequency Percent Valid Percent Percent
\Valid Al sl 41 22.4 22.4 22.4
NERBEA 115 62.8 62.8 85.2
s 24 13.1 13.1 98.4
EFES] 3 1.6 1.6 100.0
Total 183 100.0 100.0
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Sdgill_t:a'ulu

Cumulative
Frequency Percent Valid Percent Percent
Valid Sl B e B A e 12 6.6 6.6 6.6
i 10 Ga BB GV Dl ys § G 91 49.7 49.7 56.3
15 e B I Dl 10 0= 71 38.8 38.8 95.1
S 5415 e 9 4.9 4.9 100.0
Total 183 100.0 100.0

@JJ_'.TGE.A_Q.A_;-S[)SH

Cumulative
Frequency | Percent | Valid Percent Percent
Valid ¥ 105 57.4 85.4 85.4
- 18 9.8 14.6 100.0
Total 123 67.2 100.0
Missing System 60 32.8
Total 183 100.0

FREQUENCIES VARIABLES=QL @ @B % &6 @6 Q7 @8 @ QL0 Ql1 QI2 QI3 QL4 QL5 Q
16 QL7 QI8 QL9 Q@0 @1 @2 @3 @4 @5 @6 @7 @8 @9 B0 B1 B2 B3 B4
@B5 B6 B7 B8 B9 U0 A1

| STATI STI CS=STDDEV SEMEAN MEAN MEDI AN

/ ORDER=ANALYSI S.

Frequencies

[ Dat aSet 1] C:\ User s\ TOSHI BA\ Docunent s\ 2 ®=>2 sav

Statistics

Ql Q2 Q3 Q4 Q5 Q6 Q7
N Valid 183 183 183 183 183 183 183
Missing 0 0 0 0 0 0 0
Mean 2.8306 2.9180 2.7268 2.6503 2.7541 2.6339 2.7869
Std. Error of Mean .07783 .06883 .07833 .07384 .08200 .07522 .07878
Median 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
Std. Deviation 1.05286 93106  1.05959 .99895 1.10924  1.01762 1.06567

Statistics

Q8 Q9 Q10 Q11 Q12 Q13 Q14
N Valid 183 183 181 183 183 183 183
Missing 0 0 2 0 0 0 0
Mean 2.5847 2.6448 2.4530 2.2896 1.3552 1.2350 1.2131
Std. Error of Mean .07319 .07591 .06805 .07742 .07630 .05665 .05160
Median 3.0000 3.0000 2.0000 2.0000 1.0000 1.0000 1.0000
Std. Deviation .99016 1.02687 .91546 1.04737 1.03221 .76638 .69807

Page 2
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Statistics

Q15 Q16 |Q17 | Q18 Q19 Q20 Q21
N Valid 183 183 183 183 183 183 183
Missing 0 0 0 0 0 0 0
Mean 1.2295 1.1858 3.5519 3.4699 3.2568 3.4863 3.4426
Std. Error of Mean .05651 .04639 .04939 .04826 .04277 .05580 .05456
Median 1.0000 1.0000 3.0000 3.0000 3.0000 3.0000 3.0000
Std. Deviation .76446 .62759 .66818 .65291 .57860 .75490 .73808
Statistics
Q22 | Q23 |Q24 | Q25 | Q26 | Q27 | Q28
N Valid 183 183 183 183 183 183 183
Missing 0 0 0 0 0 0 0
Mean 3.4645 2.5902 3.4754 3.5137 3.4536 3.5137 3.4481
Std. Error of Mean .05466 .06108 .05302 .05526 .05294 .05472 .05177
Median 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
Std. Deviation .73946 .82629 71729 .74758 .71620 .74020 .70030
Statistics
Q29 | Q30 |Q31 | Q32 | Q33 | Q34 | Q35
N Valid 183 183 183 183 183 183 183
Missing 0 0 0 0 0 0 0
Mean 3.4262 3.4317 3.4098 3.3716 3.4208 3.4754 3.4262
Std. Error of Mean .04924 .04742 .04722 .04340 .04796 .05302 .04985
Median 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
Std. Deviation .66611 .64150 .63878 .58710 .64876 71729 .67431
Statistics
Q36 | Q37 |Q38 | Q39 | Q40 | Q41
N Valid 183 183 183 183 183 183
Missing 0 0 0 0 0 0
Mean 3.4536 3.4590 3.4317 3.4481 3.4973 3.3989
Std. Error of Mean .05180 .05240 .05108 .05059 .05362 .04581
Median 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000
Std. Deviation .70069 .70882 .69098 .68443 .72532 .61964
Frequency Table
Page 3
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Q1

Cumulative
Frequency | Percent | Valid Percent Percent
\Valid sl 23 12.6 12.6 12.6
1,80 45 24.6 24.6 37.2
Hial 60 32.8 32.8 69.9
e 50 27.3 27.3 97.3
waila 5 2.7 2.7 100.0
Total 183 100.0 100.0
Q2
Cumulative
Frequency | Percent | Valid Percent Percent
\Valid sl 10 5.5 5.5 5.5
(SR 52 28.4 28.4 33.9
Sl 69 37.7 37.7 71.6
e 47 25.7 25.7 97.3
il 5 2.7 2.7 100.0
Total 183 100.0 100.0
Q3
Cumulative
Frequency | Percent Valid Percent Percent
\Valid st 26 14.2 14.2 14.2
18 49 26.8 26.8 41.0
el 64 35.0 35.0 76.0
e 37 20.2 20.2 96.2
il 7 3.8 3.8 100.0
Total 183 100.0 100.0
Q4
Cumulative
Frequency | Percent Valid Percent Percent
\Valid hagl 19 104 10.4 104
(LT 71 38.8 38.8 49.2
sl 54 29.5 29.5 78.7
e 33 18.0 18.0 96.7
il 6 33 3.3 100.0
Total 183 100.0 100.0

155




Q5

Cumulative
Frequency | Percent | Valid Percent Percent
Valid s 32 17.5 17.5 17.5
1,80 37 20.2 20.2 37.7
Sal 65 35.5 355 73.2
e 42 23.0 23.0 96.2
ila 7 3.8 3.8 100.0
Total 183 100.0 100.0
Q6
Cumulative
Frequency | Percent | Valid Percent Percent
Valid o 28 15.3 15.3 15.3
13 53 29.0 29.0 44.3
Sal 63 34.4 34.4 78.7
e 36 19.7 19.7 98.4
il 3 1.6 1.6 100.0
Total 183 100.0 100.0
Q7
Cumulative
Frequency | Percent | Valid Percent Percent
Valid s 23 12.6 12.6 12.6
18 53 29.0 29.0 415
Hlal 52 28.4 28.4 69.9
2 50 27.3 27.3 97.3
il 5 2.7 2.7 100.0
Total 183 100.0 100.0
Q8
Cumulative
Frequency | Percent | Valid Percent Percent
Valid g 29 15.8 15.8 15.8
(LT 53 29.0 29.0 44.8
Sl 69 37.7 37.7 82.5
e 29 15.8 15.8 98.4
il 3 1.6 1.6 100.0
Total 183 100.0 100.0
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Q9

Cumulative
Frequency Percent Valid Percent Percent
\Valid sl 25 13.7 13.7 13.7
1,80 61 33.3 33.3 47.0
Hial 55 30.1 30.1 77.0
e 38 20.8 20.8 97.8
waila 4 2.2 2.2 100.0
Total 183 100.0 100.0
Q10
Cumulative
Frequency | Percent | Valid Percent Percent
\Valid ol 26 14.2 14.4 14.4
(B3 72 39.3 39.8 54.1
dal 60 32.8 33.1 87.3
e 21 115 11.6 98.9
waila 2 11 1.1 100.0
Total 181 98.9 100.0
Missing System 2 11
Total 183 100.0
Q11
Cumulative
Frequency Percent Valid Percent Percent
\Valid st 49 26.8 26.8 26.8
18 61 33.3 33.3 60.1
el 47 25.7 25.7 85.8
e 23 12.6 12.6 98.4
il 3 1.6 1.6 100.0
Total 183 100.0 100.0
Q12
Cumulative
Frequency Percent Valid Percent Percent
\Valid hagl 162 88.5 88.5 88.5
(LT 2 11 11 89.6
sl 1 5 5 90.2
e 11 6.0 6.0 96.2
il 7 3.8 3.8 100.0
Total 183 100.0 100.0
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Q13

Cumulative
Frequency | Percent | Valid Percent Percent
Valid s 165 90.2 90.2 90.2
1,80 1.6 1.6 91.8
Sal 3.8 3.8 95.6
e 3.3 3.3 98.9
ila 11 11 100.0
Total 183 100.0 100.0
Q14
Cumulative
Frequency | Percent | Valid Percent Percent
Valid o 165 90.2 90.2 90.2
s 2.2 2.2 92.3
Sal 4.4 4.4 96.7
e 2.7 2.7 99.5
il 5 5 100.0
Total 183 100.0 100.0
Q15
Cumulative
Frequency | Percent | Valid Percent Percent
Valid s 165 90.2 90.2 90.2
18 2.7 2.7 92.9
Hlal 2.2 2.2 95.1
- 3.8 3.8 98.9
als 11 1.1 100.0
Total 183 100.0 100.0
Q16
Cumulative
Frequency | Percent | Valid Percent Percent
Valid g 165 90.2 90.2 90.2
(LT 3.8 3.8 94.0
Sl 3.8 3.8 97.8
e 1.6 1.6 99.5
il 5 5 100.0
Total 183 100.0 100.0
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Q17

Cumulative
Frequency | Percent Valid Percent Percent
\Valid Yl 100 54.6 54.6 54.6
TR 65 35.5 35.5 90.2
3al: Al se 18 9.8 9.8 100.0
Total 183 100.0 100.0
Q18
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Yo 113 61.7 61.7 61.7
B9 3 54 29.5 29.5 91.3
sal: 38l sa 16 8.7 8.7 100.0
Total 183 100.0 100.0
Q19
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Bile 2 11 1.1 1.1
Ylaa 143 78.1 78.1 79.2
B 3a 27 14.8 14.8 94.0
Sy (38 5a 11 6.0 6.0 100.0
Total 183 100.0 100.0
Q20
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Glge i 2 11 1.1 1.1
Al 117 63.9 63.9 65.0
S 37 20.2 20.2 85.2
Bl 3lsa 27 14.8 14.8 100.0
Total 183 100.0 100.0
Q21
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Gilge it 3 1.6 1.6 1.6
Yl 120 65.6 65.6 67.2
TR 36 19.7 19.7 86.9
3al: Al se 24 13.1 13.1 100.0
Total 183 100.0 100.0
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Q22

Cumulative
Frequency | Percent Valid Percent Percent
\Valid Gilge 1 .5 5 5
ylaa 122 66.7 66.7 67.2
G e 34 18.6 18.6 85.8
jal: (34l sa 26 14.2 14.2 100.0
Total 183 100.0 100.0
Q23
Cumulative
Frequency | Percent [ Valid Percent Percent
\Valid Rl Gl b 26 14.2 14.2 14.2
Gilge it 33 18.0 18.0 32.2
Ul 118 64.5 64.5 96.7
RS 2 11 11 97.8
Bl (3 2e 4 2.2 2.2 100.0
Total 183 100.0 100.0
Q24
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Bilge i 2 11 1.1 1.1
Yl 114 62.3 62.3 63.4
58 3 45 24.6 24.6 88.0
Sl (3l sa 22 12.0 12.0 100.0
Total 183 100.0 100.0
Q25
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Gtle 2 11 1.1 1.1
s 111 60.7 60.7 61.7
S 44 24.0 24.0 85.8
Bl 3lsa 26 14.2 14.2 100.0
Total 183 100.0 100.0
Q26
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Gilge 1 .5 5 5
ylaa 121 66.1 66.1 66.7
G e 38 20.8 20.8 87.4
jal: (34l sa 23 12.6 12.6 100.0
Total 183 100.0 100.0
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Q27

Cumulative
Frequency | Percent Valid Percent Percent
\Valid Uaa 116 63.4 63.4 63.4
B e 40 21.9 21.9 85.2
jal: (34l sa 27 14.8 14.8 100.0
Total 183 100.0 100.0
Q28
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Gilge it 4 2.2 2.2 2.2
Ul 111 60.7 60.7 62.8
RS 50 27.3 27.3 90.2
Bl (3 2e 18 9.8 9.8 100.0
Total 183 100.0 100.0
Q29
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Yl 123 67.2 67.2 67.2
B8 s 42 23.0 23.0 90.2
Sy (38 5a 18 9.8 9.8 100.0
Total 183 100.0 100.0
Q30
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Uaa 119 65.0 65.0 65.0
S 49 26.8 26.8 91.8
Bl 3lsa 15 8.2 8.2 100.0
Total 183 100.0 100.0
Q31
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Uaa 123 67.2 67.2 67.2
B e 45 24.6 24.6 91.8
jal: (34l sa 15 8.2 8.2 100.0
Total 183 100.0 100.0
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Q32

Cumulative
Frequency | Percent Valid Percent Percent
\Valid Gilge 1 5 5 5
ylaa 122 66.7 66.7 67.2
G e 51 27.9 27.9 95.1
jal: (34l sa 9 4.9 4.9 100.0
Total 183 100.0 100.0
Q33
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Yo 122 66.7 66.7 66.7
RS 45 24.6 24.6 91.3
Bl (3 2e 16 8.7 8.7 100.0
Total 183 100.0 100.0
Q34
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Blge g 1 5 5 5
Yl 117 63.9 63.9 64.5
58 3 42 23.0 23.0 87.4
Sl (3l sa 23 12.6 12.6 100.0
Total 183 100.0 100.0
Q35
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Aaa 124 67.8 67.8 67.8
S 40 21.9 21.9 89.6
Bl 3lsa 19 10.4 10.4 100.0
Total 183 100.0 100.0
Q36
Cumulative
Frequency | Percent Valid Percent Percent
\Valid Yl 122 66.7 66.7 66.7
G e 39 21.3 21.3 88.0
jal: (34l sa 22 12.0 12.0 100.0
Total 183 100.0 100.0
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Q37

Cumulative
Frequency | Percent Valid Percent Percent
Valid Yl 122 66.7 66.7 66.7
G e 38 20.8 20.8 87.4
jal: (34l sa 23 12.6 12.6 100.0
Total 183 100.0 100.0
Q38
Cumulative
Frequency | Percent Valid Percent Percent
Valid Yaa 125 68.3 68.3 68.3
39 e 37 20.2 20.2 88.5
Sl (3l se 21 11.5 11.5 100.0
Total 183 100.0 100.0
Q39
Cumulative
Frequency | Percent Valid Percent Percent
Valid Yl 121 66.1 66.1 66.1
B 3a 42 23.0 23.0 89.1
- 20 10.9 10.9 100.0
Total 183 100.0 100.0
Q40
Cumulative
Frequency | Percent Valid Percent Percent
Valid Yaa 117 63.9 63.9 63.9
S 41 22.4 22.4 86.3
iy 3l sa 25 13.7 13.7 100.0
Total 183 100.0 100.0
Q41
Cumulative
Frequency | Percent Valid Percent Percent
Valid Gilge gt 1 5 5 5
Uaa 120 65.6 65.6 66.1
G e 50 27.3 27.3 93.4
jal: (34l sa 12 6.6 6.6 100.0
Total 183 100.0 100.0
NPAR TESTS

[ K-S(NORMAL) =QL @2 Q@B 4 6 6 QrB @ Q10 Q11 Q12 QI3 Q14 Q15 QL6 Q17
Q8 QA9 RO @1 @2 R3E4 @5 R6QR7 28 X9 BO B1 B2 B3 B4 BS B

6 B7 B8 B9 QU0 M1
/ M SSI NG ANALYSI S.
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NPar Tests

[ Dat aSet 1] C:\ User s\ TOSHI BA\ Docunent s\ 2 *.—=~, sav

One-Sample Kolmogorov-Smirnov Test

Q1 Q2 Q3 Q4 Q5
N 183 183 183 183 183
Normal Parametersa’b Mean 2.8306 2.9180 2.7268 2.6503 2.7541
Std. Deviation 1.05286 .93106 1.05959 199895  1.10924
Most Extreme Differences  Absolute 192 .196 192 234 211
Positive .156 .181 .163 .234 .145
Negative -.192- -.196- -.192- -.154- -.211-
Kolmogorov-Smirnov Z 2.602 2.655 2.596 3.169 2.850
IAsymp. Sig. (2-tailed) .000 .000 .000 .000 .000

One-Sample Kolmogorov-Smirnov Test

@ | or | o | o | o
N 183 183 183 183 181
Normal Parametersa’b Mean 2.6339 2.7869 2.5847 2.6448 2.4530
Std. Deviation 1.01762 1.06567 .99016 1.02687 .91546
Most Extreme Differences  Absolute .198 .185 .214 .205 231
Positive 176 .185 171 .205 231
Negative -.198- -173- -.214- -.165- -.183-
Kolmogorov-Smirnov Z 2.677 2.505 2.901 2.772 3.109
IAsymp. Sig. (2-tailed) .000 .000 .000 .000 .000

One-Sample Kolmogorov-Smirnov Test

Q11 | Q12 | Q13 | Q14 | Q15
N 183 183 183 183 183
Normal Parametersa’b Mean 2.2896 1.3552 1.2350 1.2131 1.2295
Std. Deviation 1.04737 1.03221 .76638 .69807 .76446
Most Extreme Differences  Absolute .210 .520 .522 .522 .520
Positive .210 .520 .522 522 .520
Negative -.150- -.365- -.380- -.380- -.382-
Kolmogorov-Smirnov Z 2.841 7.033 7.062 7.056 7.030
Asymp. Sig. (2-tailed) .000 .067 .150 112 .120
Page 13
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One-Sample Kolmogorov-Smirnov Test

165

Q16 Q17 Q18 Q19 Q20
N 183 183 183 183 183
Normal Parametersa’b Mean 1.1858 3.5519 3.4699 3.2568 3.4863
Std. Deviation .62759 .66818 .65291 .57860 .75490
Most Extreme Differences  Absolute 518 .342 .382 464 391
Positive .518 .342 .382 464 391
Negative -.384- -.204- -.236- -.318- -.249-
Kolmogorov-Smirnov Z 7.008 4.627 5.163 6.274 5.283
Asymp. Sig. (2-tailed) .080 .000 .000 .000 .000
One-Sample Kolmogorov-Smirnov Test
Q21 | Q22 | Q23 Q24 Q25
N 183 183 183 183 183
Normal Parametersa’b Mean 3.4426 3.4645 2.5902 3.4754 3.5137
Std. Deviation .73808 .73946 .82629 71729 74758
Most Extreme Differences  Absolute .398 407 .368 .380 371
Positive .398 .407 277 .380 371
Negative -.258- -.259- -.368- -.243- -.235-
Kolmogorov-Smirnov Z 5.381 5.508 4973 5.143 5.025
Asymp. Sig. (2-tailed) .000 .000 .210 .000 .000
One-Sample Kolmogorov-Smirnov Test
Q26 | Q27 | Q28 Q29 Q30
N 183 183 183 183 183
Normal Parametersa’b Mean 3.4536 3.5137 3.4481 3.4262 3.4317
Std. Deviation .71620 .74020 .70030 .66611 .64150
Most Extreme Differences  Absolute 403 .390 .367 411 400
Positive 403 .390 .367 411 .400
Negative -.258- -.244- -.239- -.261- -.250-
Kolmogorov-Smirnov Z 5.457 5.276 4.968 5.560 5.408
Asymp. Sig. (2-tailed) .000 .000 .000 .000 .000
One-Sample Kolmogorov-Smirnov Test
Q31 | Q32 | Q33 Q34 Q35
N 183 183 183 183 183
Normal Parametersa’b Mean 3.4098 3.3716 3.4208 3.4754 3.4262
Std. Deviation .63878 .58710 .64876 71729 .67431
Most Extreme Differences  Absolute 412 .409 .408 391 414
Positive 412 .409 .408 391 414
Negative -.261- -.258- -.258- -.248- -.264-
Kolmogorov-Smirnov Z 5.568 5.529 5.524 5.290 5.600
Asymp. Sig. (2-tailed) .000 .078 .000 .000 .000
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One-Sample Kolmogorov-Smirnov Test

Q36 Q37 Q38 Q39 Q40
N 183 183 183 183 183
Normal Parametersa’b Mean 3.4536 3.4590 3.4317 3.4481 3.4973
Std. Deviation .70069 .70882 .69098 .68443 .72532
Most Extreme Differences  Absolute .408 .408 417 .405 .393
Positive .408 .408 417 .405 .393
Negative -.259- -.259- -.266- -.256- -.246-
Kolmogorov-Smirnov Z 5.519 5.520 5.641 5.477 5.314
Asymp. Sig. (2-tailed) .000 .000 .000 .000 .000

One-Sample Kolmogorov-Smirnov Test

Q41
N 183
Normal Parametersa’b Mean 3.3989
Std. Deviation .61964
Most Extreme Differences  Absolute 401
Positive 401
Negative -.254-
Kolmogorov-Smirnov Z 5.429
Asymp. Sig. (2-tailed) .061

a. Test distribution is Normal.
b. Calculated from data.

[ Dat aSet 1] C:\ User s\ TOSHI BA\ Docunent s\

Wilcoxon Signed Ranks Test

NPAR TESTS

TWLCOXON=QL @2 B 4 6 6 7 B8 Q@ Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 20 21 2 Q
/M SSI NG ANALYSI S.

NPar Tests

[ Dat aSet 1] C:\ User s\ TOSHI BA\ Docunent s\

Wilcoxon Signed Ranks Test

Page 15

166



Ranks

Sum of Ranks

N Mean Rank
a
median2 - Q2 Negative Ranks 121 68.15 8246.00 "
e
Positive Ranks 10 40.00 400.00
f
Ties 52
Total 183
median2 - Q3 Negative Ranks 108” o 72.80 7862.00
Positive Ranks 26 45.50 1183.00
i
Ties 49
Total 183
median2 - Q4 Negative Ranks . o3 60.48 5625.00
Positive Ranks 19 37.00 703.00
|
Ties 71
Total 183
m
median2 - Q5 Negative Ranks 114 80.38 9163.00
n
Positive Ranks 32 49.00 1568.00
)
Ties 37
Total 183
median2 - Q6 Negative Ranks 102" 70.85 7227.00
Positive Ranks 28q 46.00 1288.00
r
Ties 53
Total 183
s
median2 - Q7 Negative Ranks 107t 71.41 7641.00
Positive Ranks 23 38.00 874.00
u
Ties 53
Total 183
median2 - Q9 Negative Ranks o7’ 66.91 6490.50
z
Positive Ranks 25 40.50 1012.50
. aa
Ties 61
Total 183b
al
median2 - Q10  Negative Ranks |83 58.60 4864.00
ac
Positive Ranks 26 43.50 1131.00
) ad
Ties 72
Total 181
median2 - Q11  Negative Ranks 7 3ae 70.23 5126.50
Positive Ranks 49af 48.50 2376.50
al
Ties 61 g
Total 183
median2 - Q12  Negative Ranks 19ah 167.74 3187.00
al
Positive Ranks 162 82.00 13284.00
Ties 24
Total 183
an
median2 - Q14  Negative Ranks 14 125.36 1755.00
ao
Positive Ranks 165 87.00 14355.00
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Ranks

Sum of Ranks

N Mean Rank
Ties 4ap
Total 183
dl
median2 - Q15  Negative Ranks 13 i 146.62 1906.00
ar
Positive Ranks 165 85.00 14025.00
Ties Bas
Total 183
aw
Median3 - Q17  Negative Ranks 83 42.00 3486.00
Positive Ranks QDax .00 .00
a
Ties 100 y
Total 183
az
Median3 - Q18  Negative Ranks 70 35.50 2485.00
Positive Ranks Qba .00 .00
) bb
Ties 113
Total 183
Median3 - Q19  Negative Ranks 38bc 20.79 790.00
Positive Ranks 2bd 15.00 30.00
be
Ties 143
Total 18%T
Median3 - Q20  Negative Ranks 64 33.92 2171.00
Positive Ranks 2bg 20.00 40.00
bh
Ties 117
Total 18%
I
Median3 - Q21  Negative Ranks 60 32.60 1956.00
Positive Ranks 3bj 20.00 60.00
bk
Ties 120
Total 18%I
Median3 - Q22  Negative Ranks 60 31.22 1873.00
Positive Ranks 1bm 18.00 18.00
bn
Ties 122
Total 183
Median3 - Q23  Negative Ranks 6[?0 39.67 238.00
Positive Ranks 59°° 32.32 1907.00
b
Ties 1181
Total 18%
r
Median3 - Q24  Negative Ranks 67 35.33 2367.00
Positive Ranks 2bs 24.00 48.00
bt
Ties 114
Total 183
Median3 - Q25  Negative Ranks 70bu 36.87 2581.00
Positive Ranks 2bv 23.50 47.00
] bw
Ties 111
Total 183
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Ranks

Sum of Ranks

N Mean Rank
DX
Median3 - Q26  Negative Ranks 61 31.69 1933.00
Positive Ranks 1by 20.00 20.00
bz
Ties 121
Total 183
ca
Median3 - Q27  Negative Ranks  [67 34.00 2278.00
Positive Ranks Qcb .00 .00
cc
Ties 116
Total 183 q
c
Median3- Q28  Negative Ranks 68 37.03 2518.00
Positive Ranks 4ce 27.50 110.00
cf
Ties 111
Total 183
c
Median3 - Q29  Negative Ranks 60" 30.50 1830.00
Positive Ranks Qch .00 .00
ci
Ties 123
Total 183
c
Median3 - Q30  Negative Ranks 64 ) 32.50 2080.00
Positive Ranks Qck .00 .00
cl
Ties 119
Total 183
cm
Median3 - Q31  Negative Ranks 60 30.50 1830.00
Positive Ranks Qcn .00 .00
co
Ties 123
Total 183
c
Median3 - Q32  Negative Ranks 60" 31.08 1864.50
Positive Ranks Jca 26.50 26.50
cr
Ties 122
Total 183
cs
Median3 - Q33  Negative Ranks 61 31.00 1891.00
Positive Ranks Qct .00 .00
cu
Ties 122
Total 183
Median3 - Q34  Negative Ranks 65¢cv 33.68 2189.00
Positive Ranks ew 22.00 22.00
cX
Ties 117
Total 183
Median3 - Q35  Negative Ranks 59cy 30.00 1770.00
Positive Ranks Qcz .00 .00
da
Ties 124
Total 183 b
Median3 - Q36  Negative Ranks 61 31.00 1891.00
Positive Ranks (Qdc .00 .00
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Ranks

Sum of Ranks

N Mean Rank
dd
Ties 122
Total 183
Median3 - Q37  Negative Ranks 61 31.00 1891.00
Positive Ranks Quf .00 .00
d
Ties 122 g
Total 18§>h
Median3 - Q38  Negative Ranks 58 29.50 1711.00
Positive Ranks Qdi .00 .00
di
Ties 125 :
Total ngk
Median3 - Q39  Negative Ranks 62 31.50 1953.00
Positive Ranks Qi .00 .00
) dm
Ties 121
Total 183
Median3 - Q40  Negative Ranks 664dn 33.50 2211.00
Positive Ranks (Qdo .00 .00
. dp
Ties 117
Total 18(13
Median3 - Q41  Negative Ranks 62" 32.10 1990.00
Positive Ranks qdr 26.00 26.00
ds
Ties 120
Total 183
a. median2 < Q1
b. median2 > Q1
c. median2 = Q1
d. median2 < Q2
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e. median2 > Q2

f. median2 = Q2

g. median2 < Q3

h. median2 < Q3

i. median2 = Q3

j- median2 < Q4

k. median2 > Q4

I. median2 = Q4

m. median2 < Q5
n. median2 > Q5

0. median2 = Q5

p. median2 < Q6

g. median2 > Q6

r. median2= Q6

s. median2 < Q7

t. median2 > Q7

u. median2 = Q7

v. median2 < Q8
w. median2 > Q8
X. median2= Q8

y. median2 < Q9

z. median2> Q9
aa. median2 = Q9
ab. median2 < Q10
ac. median2> Q10
ad. median2= Q10
ae. median2 < Q11
af. median2 > Q11
ag. median2 = Q11
ah. median2 < Q12
ai. median2 > Q12
aj. median2 = Q12
ak. median2 < Q13
al. median2 > Q13
am. median2= Q13
an. median2 < Q14
ao. median2 > Q14
ap. median2 = Q14
ag. median2 < Q15
ar. median2 > Q15
as. median2 = Q15
at. median2 < Q16

au. median2 > Q16
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av. median2 = Q16
aw. Median3 < Q17
ax. Median3 > Q17
ay. Median3 = Q17
az. Median3 < Q18
ba. Median3 > Q18

bb. Median3 = Q18
bc. Median3 < Q19
bd. Median3 > Q19
be. Median3 = Q19
bf. Median3 < Q20

bg. Median3 > Q20
bh. Median3 = Q20
bi. Median2 < Q21

bj. Median2 > Q21

bk. Median3 = Q21
bl. Median3 < Q22

bm. Median3 > Q22
bn. Median3 = Q22
bo. Median3 < Q23
bp. Median3 > Q23
bg. Median3 = Q23
br. Median3 < Q24

bs. Median3 > Q24
bt. Median3 = Q24

bu. Median3 < Q25
bv. Median3 > Q25
bw. Median3 = Q25
bx. Median3 < Q26
by. Median3 > Q26
bz. Median3 = Q26
ca. Median3 < Q27
cb. Median3 > Q27
cc. Median3 = Q27
cd. Median3 < Q28
ce. Median3 > Q28
cf. Median3 = Q28
cg. Median3 < Q29
ch. Median3 > Q29
ci. Median3 = Q29
¢j. Median3 < Q30
ck. Median3 > Q30
cl. Median3 = Q30
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cm. Median3 < Q31 cn.

Median3 > Q31 co.
Median3 = Q31 cp.
Median3 < Q32 cq.
Median3 > Q32 cr.
Median3 = Q32 cs.
Median3 < Q33 ct.
Median3 > Q33 cu.
Median2 = Q33 cv.
Median3 < Q34 cw.
Median3 > Q34 cx.
Median3 = Q34 cy.
Median3 < Q35 cz.
Median3 > Q35 da.
Median3 = Q35 db.
Median3 < Q36 dc.
Median3 > Q36 dd.
Median3 = Q36 de.
Median3 < Q37 df.
Median3 > Q37 dg.
Median3 = Q37 dh.
Median3 < Q38 di.
Median3 > Q38 d;.
Median3 = Q38 dk.
Median3 < Q39 dl.
Median3 > Q39 dm.
Median3 = Q39 dn.
Median3 < Q40 do.
Median3 > Q40 dp.
Median3 = Q40 dg.
Median3 < Q41 dr.
Median3 > Q41 ds.

Median3 = Q41
a
-1.168-
Median2 - Q1 [ Median2 - Q2 Median2- Q3 | Median2 - Q4
VA -9.343- -9.323- -7.733- -7.427-
Asymp. Sig. (2-tailed) .000 .000 .000 .000
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a
-1.168-

Median2 - Q5 | Median2 - Q6 | Median2 - Q7 | Median2 - Q8
V4 -7.728- -7.233- -8.116- -6.945-
Asymp. Sig. (2-tailed) .000 .000 .000 .000
11682
Median2 - Median2 - Median2 -
Median2 - Q9 Q10 Q11 Q12
V4 -7.285- -6.025- -3.749- -1.701-
Asymp. Sig. (2-tailed) .000 .000 .000 .067
a
-1.168-
Median2 - Median2 - Median?2 - Median2 -
Q13 Q14 Q15 Q16
V4 -1.888- -1.300- -1.916- -1.927-
Asymp. Sig. (2-tailed) .150 112 .120 .080
a
-1.168-
Median3 - Median3 - Median3 - Median3 -
Q17 Q18 Q19 Q20
V4 -8.438- -7.730- -1.374- -7.047-
Asymp. Sig. (2-tailed) .000 .000 123 .000
a
-1.168-
Median3 - Median3 - Median3- Median3 -
Q21 Q22 Q23 Q24
V4 -6.735- -6.889- -1.631- -7.248-
Asymp. Sig. (2-tailed) .000 .000 .210 .000
a
-1.168-
Median3 - Median3 - Median3 - Median3 -
Q25 Q26 Q27 Q28
V4 -7.394- -6.966- -7.370- -7.150-
Asymp. Sig. (2-tailed) .000 .000 .000 .000
11682
Median3 - Median3 - Median3 - Median3 -
Q29 Q30 Q31 Q32
V4 -7.062- -7.384- -7.127- -1.168-
Asymp. Sig. (2-tailed) .000 .000 .000 .078
11682
Median3 - Median3 - Median3 - Median3 -
Q33 Q34 Q35 Q36
V4 -7.168- -7.208- -6.980- -7.062-
Asymp. Sig. (2-tailed) .000 .000 .000 .000
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a
-1.168-

Median3 - Median3 - Median3 - Median3 -
Q37 Q38 Q39 Q40
Z -7.050- -6.886- -7.153- -7.330-
Asymp. Sig. (2-tailed) .000 .000 .000 .000
1.168-%
Median3 -
Q41
VA -1.086-
Asymp. Sig. (2-tailed) .061

a. Wilcoxon Signed Ranks Test
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