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Abstract

According to the statistical data provided by ministry of the interior, the number
of disabled has been continuously increasing in recent years. There are 831,266
disabled people up to May 2003, which was 3.69 percent of population. Due to high
competition in the medical market and the need of medical service quality, many
hospitals have improved their quality of medical service and facilities to maintain the
good competitive ability. By improvement of medical quality, it is worth exploring if
the quality of medical care environment for the disabled, a minority in our society, has
been improved. The purpose of this study was to establish the quality indicators of
medical care environment for the disabled, and to assess the hospitals’ environments
according to the quality indicators, as well as to investigate the needs and satisfaction
of physical-disabled for the medical care environment in Taiwan.

At the first stage, this research used Delphi-Technique through 68 health care
related professionals and physical-disabled representatives to evaluate the importance
and feasibility of the disability-free environment in hospitals and to create the quality
indicators of medical care environment. At the second stage, we used the quality
indicators to assess 60 hospitals’ health care environment for the disabled. In addition,
this study selected 67 municipal disabled related associations by the method of
purposive sampling and used questionnaires to survey the members of these
associations. Total 704 samples were selected based on the proportion of the
physical-disabled population in each city/county from the data published by statistical
department of ministry of the interior in 2002. Besides the analysis of descriptive
statistics, this study also utilized the method of multiple regression analysis to analyze
the related factors that affected physical-disabled people’s satisfaction with medical
care environment.

After Delphi-Technique questionnaires were conducted for three times, this study
used 5.65 mean scores to be the cutoff value, and selected 16 important indicators and
17 feasible indicators. Thirteen of these indicators had both cutoff values above 5.65.
The study showed that professionals’ cognitions were different from those of
physical-disabled representatives. It reflected the cognitive differences between users
and non-users for the quality of medical care environment. We should take notices of
these differences when the indicators are actually applied for the hospitals.

There were total 60 hospitals including 10 medical-center hospitals, 20
metropolitan-level hospitals, and 30 local-level hospitals to be assessed for the quality
of health care environment. The results showed that the quality of health care
environment in medical-center hospitals and metropolitan-level hospitals were
significantly higher than local-level hospitals (p<0.05). Overall, the three highest
scores were for “entrance with a ramp”, “with handrail beside the ramp and stairs”,
and “buildings with handicapped elevator”. The three lowest scores were for “special
service windows and signs for the disabled”, “special toilets for the handicapped”, and
“broadcasting assistance for services”. After the score of the quality indicators being
weighed by the relative values, the total quality score of health care environment was
68.29 for physical-disabled persons. According to the five-level measurements of the
environment, the average score between 61 and 80 indicated that most of the hospitals
had free-obstacle health care environment and physical-disabled people felt satisfied
with the hospitals’ environment. However, the hospitals still need to improve their
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environment to let physical-disabled patients have greatest satisfaction

As for the satisfaction of physical-disabled people for the hospitals’ environment,
the study had three important results. First, physical-disabled faced three main
inconveniences for hospital services that are the problems of parking, registration and
toilets. Second, there are three hospital facility services that are most satistied
physical-disabled. Those are calling systems, disability-free services and elevators.
There are also three hospital facility services that are most dissatisfied
physical-disabled. Those are handicapped parking spaces, special service windows for
the disabled and toilets for the disabled. Third, in respect of the service attitudes, the
most three satisfied services are in-time assistance services when patients needed,
attitudes of physicians and relationship between physicians and patients.

Besides the individual characteristics of physical-disabled, the associated factors
that affected the satisfaction with medical services for the physical-disabled include

99 ¢¢

“degree of inconvenience of medical services environment”, “maintenance of the
disability-free facilities periodically”, “creation of the disability-free environment
around the hospital”, and the satisfactions of “nurses and pharmacists service
attitudes”, of “illness explanation of physician” and of “in-time assistance services

when patients needed”.

The followings are our recommendations based on the research results:

1. Recommendations for our governments are that encourage the health service
organizations to build the disability-free environment, modify the related laws
periodically, and implement the policies of disability-free environment.

2. Recommendations for health care institutions are that revise the regulations of
hospital’s accreditation periodically. The regulation of free-obstacle health
care environment should be included in the lists of rules. The medical access
can be enhanced for physical-disabled persons.

3. Recommendations for hospitals are that enhance the facilities and improve the
service attitudes for the disabled. Those will increase the quality of medical
services and patient satisfaction.

Keywords Disabled , Physical-disabled , Medical Quality , Disability-free

Environment , Patient Satisfaction, Hospitals’ Environment Quality
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6.34 | 0.94 7 6.39 | 1.12 7
6.25 | 099 7 6.64 | 0.58 7
6.07 | 1.00 7 6.65 | 0.75 7
15.
6.19 | 1.25 7 6.35 | 1.27 7
6.19 | 0.99 6 6.09 | 1.31 7
598 | 0.93 6 6.50 | 0.76 7
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4-1.1

16.

595 | 143 6 596 | 1.11 6

575 | 1.25 6 6.32 | 0.65 6

5.67 | 1.09 6 5.80 | 1.36 6
17.

5.76 | 1.61 6 6.09 | 1.28 7

5.60 | 1.39 6 595 | 0.90 6

5.37 | 1.04 6 565 | 1.14 6
18.

595 | 111 6 552 | 1.56 6

5.60 | 1.11 6 527 | 1.52 5

537 | 1.21 6 525 | 1.33 6
19.

6.00 | 1.53 7 5.04 | 1.99 5

5.75 | 1.20 6 5.05 | 1.46 5

5.86 | 0.83 6 5.80 | 1.24 6
20.

595 | 1.38 6 578 | 1.54 6

590 | 098 6 5.82 | 1.50 6

5.78 | 1.13 6 590 | 1.21 6
21. 50

6.05 | 1.07 6 5.65 | 1.30 6

5.85 | 1.06 6 577 | 1.11 6

5.74 | 0.99 6 590 | 091 6
1.

6.24 | 1.01 7 5.65 | 1.47 6

6.08 | 0.97 6 5.55 | 1.06 6

592 | 097 6 5.80 | 0.89 6
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4-1.1

583 [ 129 | 6 | 552|156 | 6
573 | 116 | 6 | 555 | 1.10 | 6
558 | 112 | 6 | 565 1.14 | 6
602 | 133 | 7 | 448 [ 178 | 4
590 | 1.18 | 6 | 523 | 138 5
580 | 1.19 | 6 | 535 | 135 | 5.5
581 | 157 | 6 | 474 [ 196 | 5
569 | 126 | 6 | 514 | 170 | 5
551 | 126 | 6 | 495 | 154 | 5
58 | 127 | 6 | 522|191 6
565 | 125 | 6 | 482 [ 179 5
541 | 117 | 6 | 535 | 1.14 | 55
520 | 175 | 6 | 443 | 211 | 4
515 | 146 | 5 | 459 [ 202 | 5
521 | 112 | 6 | 495 | 154 | 5
517 | 183 | 6 | 396 | 2.14 | 4
494 | 150 | 5 | 450 | 1.63 | 4
502 | 1.07 | 5 | 490 | 125 | 45
542 [ 158 | 6 | 530 | 164 | 6
540 | 124 | 6 |55 | 1.14 | 6
560 | 112 | 6 | 610 ] 1.02] 6
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4-1.1

4,
536 | 171 | 6 | 530 | 1.69 | 6
552 | 124 | 6 |[s573 | 112 6
567 | 085 | 6 | 610 | 091 | 6
5.
463 | 187 | 5 | 417 | 187 | 4
475 | 143 | 5 | 441 | 133 | 4
466 | 115 | 5 | 385 | 1.66 | 4
6.
558 | 167 | 6 |539| 173 6
554 | 104 | 6 | 550 | 126 | 5
560 | 108 | 6 | 555 | 1.00] 5
7.
554 | 174 | 6 | 557 | 1.73 | 6
581 | 1.09 | 6 | 555|153 | 6
584 | 084 | 6 | 605 1.15] 6
( 33 21 5 7 )
17
()
4
( 4-12) 5.65 16 ( 4-1.3)
48.48% 12 ( 57.14%) 2

( 40.00%) 2 28.58%)
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)
5.65 17 ( 414

51.51% 12 ( 57.14%) 2 (
40.00%) 3 42.85%)

() 5.65
5.65 13 ( 4-1.5)
10 ( 47.62%) 1 ( 20.00%) 2
28.58%)

)
5.65

4-1.6 4-1.7
1. 14 9 42.86%)
2 ( 40.00%) 3 42.86%)
2. 11 10 (
47.62%) 1 ( 20.00%) 0

62



+
_
[\S)

1 S07 6.35 S14 6.65
2 S09 6.15 S15 6.50
3 S05 6.11 S05 6.40
4 S14 6.07 S09 6.30
5 S08 5.98 S07 6.15
6 S15 5.98 003 6.10
7 P01 5.92 004 6.10
8 S19 5.86 007 6.05
9 S13 5.84 S13 6.00
10 007 5.84 S20 5.90
11 S11 5.82 S21 5.90
12 P03 5.80 S16 5.80
13 S20 5.78 S19 5.80
14 S21 5.74 P01 5.80
15 S16 5.67 S06 5.70
16 004 5.67 S10 5.70
17 S06 5.62 P02 5.65
18 003 5.60 S17 5.60
19 006 5.60 006 5.55
20 S02 5.58 S11 5.50
21 P02 5.58 S01 5.45
22 P04 5.51 S02 5.45
23 S01 5.43 S08 5.45
24 P05 5.41 P03 5.35
25 S17 5.37 P05 5.35
26 S18 5.37 S04 5.30
27 S10 5.21 S03 5.25
28 001 5.21 S18 5.25
29 S03 5.19 P04 4.95
30 S12 5.17 001 4.95
31 002 5.02 002 4.90
32 S04 4.88 S12 4.50
33 005 4.66 005 3.85

Si

Pi
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4-1.3

5.65

S05
S07
S08
S09

S11
S13
S14
S15

S16

S19

S20
S21

3%

50

P01
P03

004
007
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5.65

S05
S06
S07
S09

S10

S13

S14

S15

S1

S19
S20
S21

3%

50

P01
P02

003
004
007
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4-1.5

5.65

S05
S07
S09

S13

S14

S15

S16

S19

S20
S21

3%

50

P01

004
007
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5.65

S05

S07

S09

S13

S14

S15

S16

S19
S20

3%

P01
P02

003
004
007
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4-1.7 5.65
S05
S07
S09
S13 3%
S14
S15
S16
S19
S20
S21 50
PO1
22 29
Wilcoxon Rank Sum Test 4-1.8
4-1.8
Z P
S01 -0.437 0.662
S02 -1.845 0.065
S03 -2.324 0.020
S04 -2.334 0.020
S05 0.644 0.519
S06 0.881 0.378
S07 2.446 0.014
S08 0.208 0.835
S09 2.010 0.044
S10 1.457 0.145
S11 0 1
S12 1.129 0.259
S13 0.858 0.391
S14 2.424 0.015

68



4-1.8

Z P

S15 2.364 0.018 *

S16 0.214 0.831

S17 2.096 0.036 *

S18 0.812 0.417

S19 0.562 0.574

S20 0.474 0.636

S21 -0.811 0.417

PO1 0.888 0.375

P02 2.305 0.021 *

P03 -0.815 0.415

P04 -1.197 0.231

PO5 1.059 0.290

001 1.991 0.047 *
002 -0.433 0.665

003 1.447 0.148

004 3.194 0.001 **
005 -1.268 0.205

006 2.245 0.025 *
007 2.735 0.006 X

Si i Pi i Oi i
N1 N2 (N1=22 N2=29) * P<0.05 ** P<0.01
4-1.8
13 ( 39.39%)
2.
3.
4.
5.

69



4-1.9 0.1
0.0265
4-1.9
0.124 1
0.112 2
0.103 3
0.090 4
3% 0.075 5

0.074 6
0.072 7
0.071 8
0.066 9
0.059 10
0.057 11
0.050 12

50 0.048 13

(C.1.)=0.0265 (C.R.)=0.0170
4-2.1

70



85.00

13.30
10

38.3

26.7

50.0

80.0

48.3

31.7

10.0

41.7

3.3

51.7

25.0
5.0

70.0

50.0

55.0

46.7

80.0

71

46.7

5.00

40.0

30.0
30.0

20.0

43.3

40.0
20.0

40.0

70.0
40.0



20.0 33

48.3
65.0 50.0 20.0
333
71.6
100.0 85.0 16.7
68.3 3.3
80.0
70.0 26.7
4-2.2
76.00 90.50 100
90. 50
90.00 76. 00
77.00 78. 50
4-2.3
65.75 81.00 100
81. 00 80.60
79.60 65. 75

66. 50
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71.10

49.00 67.33
67. 33
49.00
52.
59.33 75.12
75.12
71.63
59.33
63.05
p 0.05
56.50
4-1.9

100

. 67

100

63.00

4-2.6

13

73

4-2.4

65. 00
50.50
4-2.5

72.22

10
77.00
p 0.05



10

4-2.7
4-2.7
68.29 5 61-80

4-2.1
10 20 30 60
0 00 1 50 0 00 1 17
0 00 0 00 4 133 4 67
0 00 1 50 3 100 4 6.7
0 00 8 400 19 633 27 450
10 1000 10 500 4 133 24 400
10 20 30 60
O 00 0 00 0 00 o0 00
0 00 0 00 6 200 6 100
0 00 2 100 11 367 13 217
3300 10 500 5 167 18 300
7 700 8 400 8 267 23 383
10 20 30 60
0 00 2 100 0 00 2 33
0 00 1 50 9 300 10 16.7
1 100 2 100 10 333 (3 217
8 800 13 650 9 300 30 50.0
1 100 2 100 2 67 5 83
10 20 30 60
0O 00 0 00 0 00 0 00
O 00 0O 00 3 100 3 50
0 00 3 150 10 333 13 217
5 500 10 500 14 467 29 483
5 500 7 350 3 100 15 250
10 20 30 60
O 00 0 00 2 67 2 33
1 100 0 00 4 133 5 83
0 00 4 200 14 467 18 300
5 500 5 250 6 200 16 267
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40.0

11

55.0

13.3

19

31.7

75



4-2.1

10.

10

N B~ O O O

1

o

N 9 = O O

1

()

wn L O O O

1

()

—_ 0 O O O

1

o

0N OO O

0.0
0.0
0.0
40.0
60.0

0.0
0.0
10.0
70.0
20.0

0.0
0.0
0.0
50.0
50.0

0.0
0.0
0.0
90.0
10.0

0.0
0.0
0.0
20.0
80.0

20

—_ O

0.0
5.0
10.0
35.0
50.0

5.0
10.0
5.0
80.0
0.0

0.0
10.0
0.0
65.0
25.0

0.0
15.0
0.0
55.0
30.0

0.0
10.0
0.0
20.0
70.0

0.0
13.3
36.7
46.7

3.3

6.7
333
30.0
26.7

3.3

3.3
333
233
36.7

3.3

16.7
6.7
233
50.0
3.3

6.7
20.0
30.0
36.7

6.7

0.0
8.3
21.7
41.7
28.3

5.0
20.0
18.3
51.7

5.0

1.7
20.0
11.7
48.3
18.3

8.3
8.3
11.7
583
13.3

3.3
13.3
15.0
28.3
40.0

76



4-2.2

10 85 100 90.50 497 1
10 80 100 90.50 832 2
10 80 100 90.00 782 3
10 75 95  86.10 7.67 4
10 75 100 83.20 781 5
10 70 95  81.10 737 6
10 40 100 80.50 17.07 7
10 70 85  78.50 412 8
10 50 85  77.00 9.78 9
10 50 100 76.00 1329 10
0-20 21-40
41-60 61-80 81-100
4-2.3
20 50 100 81.00 12.20 1
20 25 100 80.60 18.27 2
20 45 100  79.60 18.06 3
20 20 95 79.10 17.22 4
20 50 95 78.60 12.17 5
20 30 90 7790 13.84 6
20 30 100 76.25 16.61 7
20 25 100  71.10 19.96 8
20 15 80 66.50 18.36 9
20 0 100  65.75 24.83 10
0-20 21-40
41-60 61-80 81-100

71




424

30 25 90 6733 18.04 1
30 25 95 65.00 16.50 2
30 25 85 60.67 14.13 3
30 25 90 59.10 19.96 4
30 25 95 56.50 19.13 5
30 10 90 56.00 22.64 6
30 0 90 5333 2237 7
30 0 81 52.53  25.25 8
30 10 85 50.50  20.36 9
30 10 90 49.00 20.74 10
0-20 21-40
41-60 61-80 81-100
4-2.5
60 20 100  75.12 18.32 1
60 25 95 72.22  15.61 2
60 25 100 71.63 20.60 3
60 25 95 70.65 16.66 4
60 10 100  69.87 23.97 5
60 0 100  66.62 23.98 6
60 10 100  64.53 2253 7
60 0 100  63.05 23.73 8
60 0 100  63.00 21.22 9
60 10 100 5933 21.58 10
0-20 21-40
41-60 61-80 81-100

78




4-2.6

704

80

1. 2. 3. ANOVA
N 10 N 20 N 30 t est
P
90.50 497 79.10 17.22 6733 18.04 0.001 1,2 3
90.50 8.32 81.00 12.20 59.10 1996 0.000 1,2 3
77.00 9.78 65.75 24.83 56.50 19.13 0.021 1 3
81.10 7.37 78.60 12.17 65.00 16.50 0.001 1,2 3
80.50  17.07 79.60 18.06 53.33 2237 0.000 1,2 3
86.10 7.67 77.90 13.84 60.67 14.13 0.000 1,2 3
76.00  13.29 66.50 1836 49.00 20.74 0.000 1,2 3
83.20 7.81 76.25 16.61 50.50 20.36 0.000 1,2 3
78.50 412 71.10 1996 52,53 2525 0.001 12 3
90.00 7.82 80.60 18.27 56.00 22.64 0.000 1,2 3
4-2.7

75.12 1 0.124 9.31

71.63 3 0.112 8.02

63.00 12 0.103 6.49

72.22 2 0.090 6.50

66.62 9 0.075 5.00

70.65 4 0.074 5.23

59.33 13 0.072 4.27

64.53 10 0.071 4.58

63.05 11 0.066 4.16

69.56 6 0.059 4.10

« 66.85 8 0.057 3.81

69.03 0.050 3.45

69.87 0.048 3.35

68.29



54.8

65

23.0%
36.5%

36.6%

59.3%

10.7%
39.3%

88.8%

4-3.1 704
61.1%
64.2% 63.2%
57.9%
39.80 7 84
4.343
49.0% 30 ~44
3.1% 44 67.9%
30 ~44
55.9% 13.2%
77.4% 7.8%

80.3%
19.0%
45.3%
58.9%
68.4%

35.4

35.2% 89.2%
6 6 3 57.5%

6 98.7% 6
47.7% 34.1%
73.6%
60.5% 40.7%

704 81.4% 63.9%

81



52.6%

29.8%
81.8% 81.7%
73.2% 64.4%
45.2%
1.9% 57.1
30.2%
62.3%
46.1% 21.0%
4-3.2 704
54.4% 45.6%
58.5%
56.1% 44.7%
47.4% 8.4%
26.2% 6.3%
53.8%
79.2% 66.7% 44.8%
78.1% 14.5%
90.5% 82.2%
66.0%
9.5
12.6% 9.4%
6.6%
47.4% 26.1%
17.3%
4-3.2
45.6% 9.5%
53.8% 4-3.3
48.0%
30.8% 25.2%
42.2%
28.8% 19.0%
53.5%
23.1% 20.3%

82



26.0%
26.4%
31.7%
434
55.7%
38.5
27.6%
20.8%
1
15.67
41-60 31.6
4.90 7
15.81
41-60 23.4%
5.17 7
5.03

4-3.3

53.3%

23.2%

43.7%

53.3%
19.1%
37.0%
21.7%
28.1%
25.7%
29.6%
26.3%
49.1%
17.0%
4-3.5
10 100 61-80
0-20 1.4
10
4.90
3.91
4.45
4-3.5
0 100 61-80
0-20 1.4%
11
3.76
4.42

83

27.6%

66.20
49.8

3.91
4.90
4.83
4.18

68.62
54.1%

3.76
5.17
4.84
3.99



4-3.5
13.60 20 100 61-80
41-60 25.5% 0-20 0.5%
3.17 0.72
5 3 60.2% 4 23.4%
2
4-3.6
14.05 20 95 61-80
41-60 32.8% 0-20 0.8%
10
477 7
473
3.81
4.00 4.07
4-3.6
12.86 30 95 61-80
41-60 22.0% 0-20 0.0%
11
4.83 7
4.82 4.49
3.67 3.76
4.19
4-3.6
12.49 20 95 61-80
41-60 21.1% 0-20 0.8%
3.09 0.70
5 3 64.4% 4 20.0%
2.2%
3
4-3.7
13.82 20 90 61-80
41-60 43.4% 0-20 1.3%
10
4.80 7
4.49
3.29
3.54 3.82

84

68.33
59.0%

1 1.4%

67.48
53.9%

3.81

4.77
4.61

70.51
60.6%

3.67

4.83

69.30
65.6%

64.47
46.1%

3.29

4.42

4.80



4-3.7
14.80 0 95 61-80
41-60  30.3% 0-20  21-40 1.3%
11
350 5.63 7
5.22
3.50
4.57
4-37
14.87 0 88 61-80
41-60  27.6% 0-20 1.3%
2.96 0.72
5 3 64.5% 2 17.1%
2.6%
4
4-3.8
13.15 45 95 61-80
81-100  24.5% 0-20 2140  0.0%
10
425 5.28 7
5.28 5.04
481
428
4-3.8
14.64 10 95 61-80
81-100  28.0%
11 396 538
5.34 5.23
3.96 423
4.57
4-3.8
11.94 40 95 61-80
81-100  24.5% 0-20  0.0%
3.42 0.75
5 3 55.8% 4 28.8%
5

85

69.87

5.13
4.05

56.6%
5.63
67.34
59.2%
1
1 5
74.65
55.1%
4.25
4.42
74.92
58.0%
5.38
77.04
54.7%



66.85
50.5%

3.91

69.56
55.8%

3.83
5.16

13.60
41-60

27.7%
10.5%

9.6%

23.8%

4.85
4.75

86

4-3.9 4-3.10
15.16 10 100 61-80
41-60 32.3% 0-20 1.2%

10
4.85 7
4.80
3.91
4.06 4.40
4-3.9 4-3.10
15.18 0 100 61-80
41-60 23.2% 0-20 1.0%
11
5.16 7
5.04 4.79
3.83 3.88
4.49
4-3.9 69.03
0 100 61-80 60.2%
24.1% 0-20 0.6%
3.15 0.72 1
3 61.2% 1 1.6%
4-3.11
18.6%
28.8% 16.7%
4-3.11
21.2%
12.9%
31.3% 31.2%
8.5%



65.40

64.47

65.05

64.85

63.25

61.65

4-3.12

4-3.12

67.76
P 0.05
12 75.00 3 3
P 0.05 6
3 3
4
71.07 67.34 67.32
P 0.05
74.65 67.48 66.20
P 0.05
69.81
P 0.05
66.53
55.07 P 0.05
10
3
4-3.13
6 ~9
77.87 3 3 67.58
P 0.05 6 ~9 9
3 3 ~6 6

87



74.03
P 0.05

74.92 70.51

P 0.05

68.46

67.75

66.88

61.86
0.05

4-3.13

66.58

80.00
P 0.05

88

69.87

67.10
68.62
73.77
P 0.05
70.52
P 0.05
71.76
P 0.05
70.35
P
9
4-3.14
72.15
P 0.05
67.20
75.83 3
P 0.05 3
9 3
68.74 66.56



77.04 69.30 68.33
67.34 P 0.05
71.16 68.51 P
0.05 69.89
67.46 P 0.05
70.85
66.82 P 0.05
69.24 65.79 59.93
P 0.05
69.53 64.19
P 0.05
4-3.14
7
2
4-3.15
4 29
3.27 65 291 P 0.05
29 30 ~44 65
12 3.75
3 ~6 6 3.12
P 0.05 12 3 3
3 ~6 6
3.42 3.17 3.09 2.96
P 0.05
3.21 3.13 3.06
P 0.05
3.23 3.10 P

89



0.05

3.25
3.03 P 0.05
3.20 292
2.70 P 0.05
3.21
3.08 P 0.05
3.17
2.93 P 0.05
4-3.15
9
4-3.16
1
10
5.04 4.42
P 0.05
4.81 3.96
P 0.05
4.55
4.01 P 0.05
4.42 3.29 P
0.05
5.28 3.54
P 0.05

90



4.62 4.07

4-3.16
74.65 67.48
64.47 P 0.05
11
5.63
P 0.05
5.34 4.83
4.75 4.19
P 0.05
5.13
P 0.05
4.20 P 0.05
4.95
P 0.05
3.50 P 0.05
4.39 P 0.05
4.23
5.38 4.29
P 0.05

4-3.16

91

P 0.05

66.20

4.82

P 0.05

4.42

4.81

4.49

3.99

5.03

0.05

5.09



74.92 70.51 69.87 68.62
P 0.05
77.04 69.30 68.33 67.34
P 0.05
3.42 3.17 3.09 2.96
P 0.05
4-3.17
34.9% R*=0.349 32.6% adj.R™=0.326
6.696 P 0.1
2.735
P 0.05
5.491 P 0.05
3.780
P 0.05
4.427 P 0.01
4.181 P 0.01
2.580

P 0.05

92



2.273

P 0.01

0.898 P 0.05

1.200 P 0.05

1.219 P 0.01
1.293 P 0.01

93



4-3.1

29
30
45
65

440
278
162
440

58
246
131

440
69
99

171
66
35

440

161
46
63
62

74
29

63.2
36.8

13.2
55.9
29.8

1.1

15.7
22.5
38.9
15.0

8.0

36.6
10.5
14.3
14.1

1.1
16.8

6.6

135
74
61

135
39
54
36

135
30
22
52
25

135
48

38
14

26
3

54.8
45.2

28.9
40.0
26.7

44

222
16.3
38.5
18.5

4.4

35.6
3.7
28.1
10.4
0.7
19.3
2.2

76
44
32
76

38
23

76
18

16
27

76

24

19

18

57.9
42.1

10.5
50.0
30.3

9.2

23.7
21.1
35.5

7.9
11.8

31.6
7.9
25.0
0.0
0.0
11.8
23.7

53
34
19
53
28

14

53

11

26

53

24

14

N N O W

64.2
35.8

52.8
13.2
26.4

7.5

7.5
20.8
49.1
13.2

9.4

453
7.5
26.4
5.7
0.0
11.3
3.8

704
430
274
704
133
345
204

22
704
121
148
276
104

55
704
257

61
134

79

115
52

61.1
38.9

18.9
49.0
29.0

3.1

17.2
21.0
39.2
14.8

7.8

36.5
8.7
19.0
11.2
0.9
16.3
7.4
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4-3.1

O N W W

12

440
276
115
29
12

440
180
260
440
155
73
32
13
14

14

62.7
26.1
6.6
2.7
1.8

40.9
59.1

35.2
16.6
7.3
3.0
32
1.8
3.2
0.2

135
60
60
10

135
55
80

135
53
34
13

S = N O W

44.4
44.4
7.4
0.7
3.0

40.7
59.3

39.3
25.2
9.6
2.2
0.0
1.5
0.7
0.0

76
49
26

76
24
52
76
26

13

S DO O W

64.5
342
0.0
1.3
0.0

31.6
68.4

34.2
10.5
17.1
3.9
0.0
0.0
2.6
0.0

53
20
22

53
30
23
53
15

12

S O O O O

37.7
41.5
13.2
7.5
0.0

56.6
43.4

28.3
5.7
22.6
0.0
0.0
0.0
0.0
0.0

704
405
223
46
18
12
704
289
415
704
249
118
70
19
14
10
17

57.5
31.7
6.5
2.6
1.7

41.1
58.9

35.4
16.8
9.9
2.7
2.0
1.4
2.4
0.1
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4-3.1

141
17
10
45
24
34

90
20

33

30
54
21

32
440
88
173
179

32.0
3.9
23

10.2
5.5
7.7
1.8
0.7

20.5
4.5
0.5
7.5
1.1
6.8

12.3
4.8
0.2
7.3

20.0
39.3
40.7

43

135
28
35
72

31.9
3.7
52
52
4.4
7.4
52
0.7

20.0
0.0
0.7
7.4
7.4
4.4
8.9
59
0.0
3.0

20.7
259
533

25

W N N W B N W

21

A OO P, LU I~

—
S A

20

N
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32.9
3.9
6.6
53
3.9
6.6
2.6
3.9

27.6
7.9
1.3
9.2
2.6
6.6
53
0.0
0.0
53

13.2
26.3
60.5

[a—
-

—

[a—
S O — QN OO OO

—
[\

S O i L — W

53

12
39

32.1
0.0
0.0
0.0
0.0
0.0

30.2
1.9

30.2
0.0
0.0

22.6
5.7
1.9
94
94
0.0
0.0

3.8
22.6
73.6

226
25
22
56
33
49
33

154
26

62
20
42
75
34

40
704
128
240
336

32.1
3.6
3.1
8.0
4.7
7.0
4.7
1.1

21.9
3.7
0.6
8.8
2.8
6.0

10.7
4.8
0.1
5.7

18.2
34.1
47.7
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4-3.1

434
355

79
440
322
118
440
248
192
427
193
234
440

19

48
281

68

24

81.8
18.2

73.2
26.8

56.4
43.6

45.2
54.8

4.3
10.9
63.9
15.5

5.5

126
103
23
135
87
48
135
62
73
112

108
135

74
38
14

81.7
18.3

64.4
35.6

45.9
54.1

3.6
96.4

0.7
5.9
54.8
28.1
10.4

76
62
14
76

68
76
44
32
76

75
76

11
30
23
12

81.6
18.4

10.5
89.5

57.9
42.1

1.3
98.7

0.0
14.5
39.5
30.3
15.8

53
41
12
53
33
20
53
16
37
52

51
53

17
15
18

77.4
22.6

62.3
37.7

30.2
69.8

1.9
98.1

0.0
5.7
32.1
28.3
34.0

689
561
128
704
450
254
704
370
334
667
199
468
704

20

70
402
144

68

81.4
18.6

63.9
36.1

52.6
47.4

29.8
70.2

2.8
9.9
57.1
20.5
9.7
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4-3.2

440
247
193
193
102

79

12
440
243
197
197
151

32

S A

10

56.1
43.9

52.8
40.9
6.2

55.2
44.8

76.6
16.2
2.0
0.0
5.1

135
71
64
64
21
39

135
45
90
90
74

W W W

52.6
47.4

32.8
60.9
6.3

333
66.7

82.2
7.8
3.3
3.3
3.3

76
34
42
42

23
11
76
26
50
50
33
14

44.7
55.3

19.0
54.8
26.2

342
65.8

66.0
28.0
4.0
0.0
2.0

53
31
22
22
11
11

53
11
42
42
38

—_—_ O N

58.5
41.5

50.0
50.0
0.0

20.8
79.2

90.5
4.7
0.0
2.4
2.4

704
383
321
321
142
152

27
704
325
379
379
296

55

~ O

15

54.4
45.6

44.2
47.4
8.4

46.2
53.8

78.1
14.5
2.4
1.0
4.0
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4-3.2

440
400
40
440
80
47
29
102
54
73
38
40
31
113
19
245
38
43

90.9
9.1

18.2
10.7
6.6
23.2
12.3
16.6
8.6
9.1
7.0
25.7
4.3
55.7
8.6
9.8

135
118

17
135

10
10
10

52
40

59
13
21

87.4
12.6

6.7
7.4
7.4
7.4
3.0
2.2
0.7
3.7
38.5
29.6
6.7
43.7
9.6
15.6

76
71

76
21

16

13

14

20

21
11
12

934
6.6

27.6

7.9
21.1
10.5
17.1
11.8
18.4

6.6

2.6
26.3

3.9
27.6
14.5
15.8

9] B
W WL o0 W

N DN D N = = WD

—_ N
AN O NN =

10

90.6
94

94
1.9
1.9
3.8
94
3.8
3.8
3.8
49.1
20.8
3.8
17.0
11.3
18.9

704
637
67
704
115
64
56
122
76
87
55
52
111
184
33
334
68
86

90.5
9.5

16.3
9.1
8.0

17.3

10.8

12.4
7.8
7.4

15.8

26.1
4.7

47.4
9.7

12.2
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4-3.3

321
154
99
81
68
64
54
49
44
40
38
36
28
21
39

199
106
63
56
39
29
28
25
21
19
14
13
13
12
24

48.0
30.8
25.2
21.2
19.9
16.8
15.3
13.7
12.5
11.8
11.2

8.7

6.5
12.1

533
31.7
28.1
19.6
14.6
14.1
12.6
10.6
9.5
7.0
6.5
6.5
6.0
12.1

100



4-3.3

379
160
109
72
63
56
45
44
37
34
30
30
28
24
45

325
174
75
66
52
43
39
39
30
27
26
23
22

41

42.2
28.8
19.0
16.6
14.8
11.9
11.6
9.8
9.0
7.9
7.9
7.4
6.3
11.9

535
23.1
20.3
16.0
13.2
12.0
12.0
9.2
8.3
8.0
7.1
6.8
2.8
12.6

101



4-3.3

450
240
117
86
83
64
60
47
43
38
37
30
25
20
48

254
94
67
55
36
31
29
28
27
25
25
23
14
13
38

533
26.0
19.1
18.4
14.2
13.3
10.4
9.6
8.4
8.2
6.7
5.6
4.4
10.7

37.0
26.4
21.7
14.2
12.2
11.4
11.0
10.6
9.8
9.8
9.1
5.5
5.1
15.0
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434

440
245
113
102
80
73
54
47
40
38
38
31
29
19
43

135
59
52
40
13
10
10
10

— W A~ O O O

21

55.7
25.7
232
18.2
16.6
12.3
10.7
9.1
8.6
8.6
7.0
6.6
4.3
9.8

43.7
38.5
29.6
9.6
7.4
7.4
7.4
6.7
6.7
3.7
3.0
2.2
0.7
15.6
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434

76
21
21
20
16
14

D LW L & o O =

12

53

— = N NN NN NN

—_
o

27.6
27.6
26.3
21.1
18.4
17.1
14.5
11.8
10.5

7.9

6.6

3.9

2.6
15.8

49.1
20.8
17.0
11.3
9.4
9.4
3.8
3.8
3.8
3.8
3.8
1.9
1.9
18.9
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4-3.5

1 4 5
440 11 25 13 3.0 26 59 155 352 81 184 60 13.6 94 214 490 1.50 1
440 9 20 10 23 32 73 147 334 91 207 68 155 83 189 490 1.44 2
440 9 2.0 3 07 29 6.6 186 423 81 184 50 114 82 18.6 483 138 3
439 25 57 19 43 27 62 134 305 8 194 64 146 85 194 475 1.65 4
440 7 1.6 16 3.6 29 6.6 221 502 70 159 39 89 58 132 455 133 5
439 21 48 21 4.8 48 109 147 335 8 196 45 103 71 16.2 454 158 6
440 16 3.6 23 52 44 100 167 380 76 173 54 123 60 13.6 451 151 7
440 12 27 32 73 48 109 170 386 71 16.1 45 102 62 14.1 445 151 8
440 33 7.5 27 6.1 55 125 174 395 68 155 32 73 51 11.6 418 158 9
44055 125 41 93 70 159 132 300 52 11.8 43 98 47 10.7 391 1.77 10
440 10 100 66.20 15.67
6 1.4
25 5.7
139 31.6
219 49.8
51 11.6
1. 7
2. 0-20 21-40 41-60 61-80 81-100

105



4-3.5

1 4 5 6
440 3 0.7 6 14 19 43 132 30.0 101 23.0 84 19.1 95 21.6 517 132 1
440 1 02 10 23 21 48 148 33.6 101 23.0 80 182 79 18.0 503 129 2
440 6 14 16 3.6 32 73 152 345 91 20.7 69 157 74 16.8 484 141 3
440 9 2.0 15 34 41 93 132 300 99 225 72 164 72 164 482 145 4
440 3 0.7 13 3.0 25 57 185 420 87 198 61 139 66 150 479 131 5
439 5 1.1 14 32 27 62 176 40.1 103 235 68 155 46 105 470 127 6
440 13 3.0 21 48 35 8.0 152 345 98 223 56 127 65 14.8 4.66 147 7
440 18 4.1 25 57 39 89 145 330 8 195 69 157 58 132 458 154 8
439 25 57 26 59 41 93 150 342 83 189 71 162 43 98 442 154 9
440 35 8.0 37 84 69 157 161 36.6 61 139 48 109 29 6.6 399 154 10
43961 139 51 11.6 69 157 119 27.1 59 134 49 112 31 7.1 376 1.74 11
440 0 100 68.62 15.81
6 1.4
24 5.5
103 234
238 54.1
69 15.7
1. 7
2. 0-20 21-40 41-60 _ 61-80 _ 81-100
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4-3.5

439 20 100 6833 13.60
2 0.5
18 4.1
112 255
259  59.0
48 109

4 440 1 5 317 072
6 1.4
50 114
265  60.2
103 234
16 3.6

3. 0-20 21-40 41-60 61-80

81-100

107



4-3.6

2 3 5 6
135 6 44 5 37 16 119 35 259 25 185 21 156 27 20.0 477 164 1
135 3 2.2 5 3.7 9 6.7 49 363 32 237 16 119 21 156 473 142 2
135 0 0.0 3 22 5 37 74 548 26 193 13 96 14 104 461 1.13 3
135 1 0.7 7 52 9 6.7 63 4677 25 185 12 89 18 13.3 457 133 4
135 1 0.7 8 5.9 13 96 68 504 15 11.1 14 104 16 11.9 444 135 5
135 5 3.7 8 59 18 133 43 319 35 259 12 89 14 104 439 146 6
135 6 44 4 3.0 8 59 79 585 20 148 11 8.1 7 52 421 122 7
135 10 74 8 59 11 81 68 504 19 141 10 7.4 9 6.7 407 143 8
135 12 8.9 8 59 29 215 49 363 10 74 10 74 17 12.6 400 167 9
13516 11.9 9 6.7 23 170 53 393 14 104 10 74 10 7.4 381 1.60 10
128 20 95 67.48 14.05
1 0.8
4 3.1
42 32.8
69 53.9
12 94
1. 1 .
2. 0-20 21-40 41-60 61-80 81-100

108



4-3.6

1 5
135 0 0.0 0 0.0 8 59 54 40.0 36 26.7 27 200 10 7.4 483 1.05 1
135 1 0.7 2 15 3 22 55 407 39 289 23 170 12 &9 482 1.12 2
135 1 0.7 0 00 13 96 76 563 20 148 13 96 12 89 449 1.13 3
135 1 0.7 5 37 15 11.1 64 474 27 200 11 &1 12 &9 442 122 4
135 3 22 5 37 11 81 64 474 29 215 16 11.9 7 5.2 439 120 5
135 6 44 14 104 7 52 52 385 29 215 18 133 9 6.7 429 147 6
135 2 1.5 &8 59 19 141 62 459 22 163 16 11.9 6 44 423 123 7
135 5 3.7 7 52 16 119 65 481 21 156 12 89 9 6.7 420 132 8
135 5 3.7 2 15 22 163 63 46.7 27 20.0 8 59 8 59 419 122 9
135 13 96 11 81 23 170 61 452 10 74 10 7.4 7 5.2 376 147 10
135 13 96 10 74 27 20.0 58 43.0 17 12.6 5 3.7 5 3.7 3.67 137 11
127 30 95 70.51 12.86

0 0.0

4 3.1

28 22.0

77 60.6

18 14.2

1. 7
2. 0-20 21-40 41-60 61-80 81-100
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4-3.6

128 20 95 69.30 12.49
1 0.8
4 3.1
27 211
84  65.6
12 9.4

4 135 1 5 3.09 0.70
3 2.2
15 11.1
87 644
27 200
3 2.2

3. 0-20 21-40 41-60 61-80

81-100

110



4-3.7

2 3 5 6 7
76 3 39 4 53 5 66 20 263 19 250 11 145 14 184 480 158 1
76 5 66 3 39 3 39 30 395 18 237 8 105 9 11.8 449 152 2
76 6 79 4 53 8 105 21 276 16 21.1 13 171 8 105 442 165 3
76 5 6.6 4 53 8 105 33 434 10 132 12 158 4 53 420 146 4
76 3 39 2 26 13 171 34 447 14 184 9 118 1 13 412 1.19 5
76 5 66 4 53 6 79 40 526 15 197 3 39 3 39 401 127 6
76 5 66 6 79 14 184 30 395 8 105 9 11.8 4 53 396 147 7
76 6 79 5 66 16 211 32 421 7 92 7 92 3 39 38 141 8§
7621 276 8 105 7 92 12 158 13 171 7 92 8 105 354 208 9
7611 145 11 145 20 263 21 276 8 105 2 26 3 39 329 150 10
76 20 90  64.47 13.82
1 1.3
4 5.3
33 434
35 46.1
3 3.9
1. 1 7
2. 0-20 21-40 41-60 61-80 81-100

111



4-3.7

2 3 5 6
76 1 13 0 0.0 2 26 11 145 15 197 27 355 20 263 563 122 1
76 1 13 0 0.0 2 26 22 289 15 197 25 329 11 145 522 122 2
76 2 2.6 1 13 4 53 22 289 17 224 9 11.8 21 276 513 151 3
76 2 2.6 0 0.0 5 66 20 263 17 224 19 250 13 17.1 509 138 4
76 2 2.6 2 26 1 13 26 342 14 184 18 237 13 17.1 503 141 5
76 2 2.6 0 0.0 1 13 32 421 17 224 10 132 14 184 495 134 6
76 3 3.9 2 26 6 79 24 316 15 197 17 224 9 11.8 475 147 7
76 4 53 5 66 13 17.1 15 197 14 184 9 118 16 21.1 459 178 8
76 1 13 9 11.8 5 66 25 329 13 17.1 13 17.1 10 132 457 155 9
76 4 53 7 92 10 132 32 421 10 132 9 11.8 4 53 4.05 1.44 10
76 11 145 12 158 14 184 17 224 15 19.7 3 39 4 53 3.50 1.65 11
76 95 69.87 14.80
1 1.3
1 1.3
23 30.3
43 56.6
8 10.5
1. 1 7
2. 0-20 21-40 41-60 61-80 81-100

112



4-3.7

76 0 88 67.34 14.87
1 1.3
4 53
21 27.6
45 592
5 6.6

4 76 1 5 296 072
2 2.6
13 17.1
49 645
10 132
2 2.6

3. 0-20 21-40 41-60 61-80

81-100

113



4-3.8

2 5 6 7
531 1.9 0 0.0 1 19 20 377 6 113 9 170 16 30.2 528 145 1
531 1.9 1 19 0 0.0 26 49.1 5 94 5 94 15 283 504 149 2
531 1.9 1 19 1 19 25 472 10 189 6 113 9 17.0 481 135 3
531 1.9 3 5.7 1 19 23 434 6 113 10 189 9 17.0 481 148 4
531 1.9 0 0.0 3 57 25 472 9 170 7 132 8 151 477 131 5
531 1.9 1 19 3 57 25 472 13 245 2 38 8 151 462 13 6
53 2 38 I 1.9 2 38 30 56.6 4 75 3 57 11 2038 4.62 151 7
53 5 94 0 0.0 3 57 25 472 6 113 8 151 6 113 442 159 8
531 1.9 1 19 3 57 37 69.8 4 75 2 38 5 94 428 1.15 9
531 1.9 5 94 5 94 28 528 3 5.7 5 94 6 113 425 1.44 10
49 45 95 74.65 13.15
0 0.0
0 0.0
10 20.4
27 55.1
12 24.5
1. 1 7
2. 0-20 21-40 41-60 61-80 81-100

114



4-3.8

1 2 3 5
53 0 0.0 1 1.9 2 38 18 340 6 113 7 132 19 358 538 146 1
53 0 0.0 0 0.0 2 38 16 302 10 189 12 226 13 245 534 125 2
53 0 0.0 0 0.0 1 19 19 358 13 245 7 132 13 245 523 123 3
531 1.9 1 19 1 19 21 396 7 132 13 245 9 17.0 502 138 4
531 1.9 1 19 2 38 25 472 8 151 6 113 10 189 481 14 5
531 1.9 I 1.9 4 75 26 49.1 5 94 5 94 11 208 474 147 6
531 1.9 0 00 7 132 25 472 4 75 5 94 11 208 47 148 7
531 1.9 0 00 6 113 28 528 5 94 4 75 9 17.0 458 138 8
531 1.9 1 19 5 94 26 491 & 151 4 75 8 151 457 137 9
53 3 5.7 3 57 6 113 27 509 2 38 5 94 7 132 423 156 10
53 2 38 6 113 6 113 28 528 4 75 3 5.7 4 75 396 139 11
50 10 95 74.92 14.64
0 0.0
0 0.0
7 14.0
29 58.0
14 28.0
1. 1 7
2. 0-20 21-40 41-60 61-80 81-100

115



4-3.8

50 40 95 77.04 11.94
0 00
119
7 132
29 547
13 245

. 52 2 5 342 075
0 00
3 58
29 558
15 288
5 96

3. 0-20 21-40 41-60 61-80

81-100

116



4-3.9

1 4 5 7
704 16 23 22 3.1 47 6.7 239 339 148 21.0 105 149 127 180 485 145 1
704 19 27 25 3.6 43 6.1 265 37.6 127 180 90 128 135 192 480 149 2
704 15 2.1 9 13 40 5.7 315 447 134 190 78 11.1 113 16.1 475 135 3
703 53 75 32 46 51 7.3 201 28.6 129 183 101 144 136 193 466 173 4
704 23 33 38 54 72 102 290 412 109 155 83 11.8 89 126 446 147 5
704 23 33 45 64 77 109 271 385 129 183 71 10.1 88 12.5 442 148 6
703 36 5.1 32 46 74 105 279 39.7 123 175 67 9.5 92 13.1 441 152 7
704 19 27 25 36 46 6.5 377 53.6 109 155 55 7.8 73 104 440 130 8
704 61 87 46 6.5 107 152 269 382 92 13.1 52 74 77 109 406 161 9
70478 11.1 60 &85 114 162 245 348 76 108 65 92 66 94 391 1.68 10
693 10 100 66.85 15.16
8 1.2
33 4.8
224 323
350 50.5
78 11.3
1. 7
2. 0-20 21-40 41-60 61-80 81-100

117



4-3.9 ()
1
3 4 5 6 7
704 5 0.7 & 1.1 25 3.6 217 30.8 168 239 141 20.0 140 199 516 128 1
704 2 03 10 14 33 47 240 341 162 23.0 144 20.5 113 16.1 504 124 2
704 13 1.8 22 3.1 61 87 239 339 150 213 105 149 114 162 479 142 3
704 11 1.6 24 34 63 89 259 36.8 134 19.0 109 155 104 148 474 140 4
704 7 1.0 13 18 45 64 321 456 129 183 88 125 101 143 473 129 5
703 11 1.6 22 3.1 43 6.1 292 415 151 21.5 107 152 77 11.0 4.68 130 6
704 22 3.1 26 3.7 68 9.7 265 37.6 148 21.0 8 12.1 90 12.8 457 143 7
704 28 40 38 54 70 99 250 355 129 183 96 13.6 93 132 453 152 8
703 32 46 50 7.1 55 7.8 245 349 131 186 109 155 81 11.5 449 154 9
704 61 87 65 92 116 16.5 264 375 97 138 59 84 42 6.0 3.88 152 10
70381 11.5 72 102 108 154 239 340 81 11.5 73 104 49 7.0 3.83 1.65 11
693 0 100 69.56 15.18
7 1.0
29 4.2
161 23.2
387 55.8
109 15.7
1. 7
2. 0-20 21-40 41-60 61-80 81-100

118



4-3.9

693 0 100 69.03 13.60
4 0.6
27 3.9
167  24.1
417  60.2
78 11.3

4 703 1 5 315 072
11 1.6
81 11.5
430 61.2
155 22.0
26 3.7

3. 0-20 21-40 41-60 61-80

81-100

119



4-3.10 -

4.83 1.38 4.61 1.13 4.49 1.52 4.77 1.31 4.75 1.35
4.90 1.50 4.57 1.33 4.42 1.65 5.04 1.49 4.80 1.49
4.51 1.51 4.44 1.35 3.96 1.47 4.81 1.35 4.46 1.47
4.90 1.44 4.73 1.42 4.80 1.58 4.81 1.48 4.85 1.45
3.91 1.77 3.81 1.60 3.82 1.41 4.25 1.44 3.91 1.68
4.55 1.33 4.21 1.22 4.01 1.27 4.28 1.15 4.40 1.30
4.18 1.58 4.00 1.67 3.29 1.50 4.42 1.59 4.06 1.61
4.45 1.51 4.39 1.46 4.20 1.46 4.62 1.30 4.42 1.48
4.75 1.65 4.77 1.64 3.54 2.08 5.28 1.45 4.66 1.73
4.54 1.58 4.07 1.43 4.12 1.19 4.62 1.51 441 1.52
66.20 15.67 6748 14.05 6447 13.82  74.65 13.15  66.85 15.16

5.17 1.32 4.82 1.12 5.63 1.22 5.23 1.23 5.16 1.28
5.03 1.29 4.83 1.05 5.22 1.22 5.34 1.25 5.04 1.24
4.66 1.47 4.19 1.22 4.75 1.47 4.57 1.37 4.57 1.43
4.82 1.45 4.42 1.22 5.13 1.51 5.02 1.38 4.79 1.42
4.58 1.54 4.20 1.32 4.59 1.78 4.81 1.40 4.53 1.52
4.79 1.31 4.49 1.13 4.95 1.34 4.58 1.38 4.73 1.29
3.99 1.54 3.67 1.37 3.50 1.65 3.96 1.39 3.88 1.52
4.70 1.27 4.39 1.20 5.03 1.41 4.74 1.47 4.68 1.30
4.84 1.41 4.23 1.23 5.09 1.38 4.70 1.48 4.74 1.40
3.76 1.74 3.76 1.47 4.05 1.44 4.23 1.56 3.83 1.65
4.42 1.54 4.29 1.47 4.57 1.55 5.38 1.46 4.49 1.54
68.62 15.81 70.51 12.86  69.87 1480  74.92 14.64  69.56 15.18
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4-3.10 -

68.33 13.60 6930 1249 67.34 1487  77.04 1194  69.03 13.60
3.17 0.72 3.09 0.70 2.96 0.72 3.42 0.75 3.15 0.72
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4-3.11

678

188 27.7
126 18.6
71 10.5
62 9.1
55 8.1
42 6.2
39 5.8
34 5.0
26 3.8
22 3.2
13 1.9

676

195 28.8
113 16.7
65 9.6
63 9.3
60 8.9
47 7.0
36 53
32 4.7
28 4.1
22 33

15 2.2
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4-3.11

673
160 23.8
143 21.2
87 12.9
87 12.9
50 7.4
49 7.3
26 3.9
21 3.1
17 2.5
14 2.1
12 1.8
7 1.0

674
211 31.3
210 31.2
57 8.5
35 5.2
32 4.7
27 4.0
24 3.6
21 3.1
18 2.7
17 2.5
17 2.5
5 0.7

703
11 1.6
81 11.5
430 61.2
155 22.0

26 3.7
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4-3.12

P

693 0.046 1 2
1. 425 67.76 14.37
2. 268 65.40 16.25

693 0.355
1. 29 128 66.87 14.80
2. 30 ~44 342 65.94 15.54
3. 45 ~64 201 68.36 14.78
4. 65 22 67.05 14.61

693 0.144
1. 121 68.70 14.97
2. 145 65.07 14.20
3. 270 65.95 15.49
4. 102 68.52 15.99
3. 55 68.75 14.40

693 0.175
1. 253 65.83 15.91
2. 61 65.85 14.94
3. 130 68.22 14.81
4. 78 68.46 14.79
3. 6 79.83 10.59
6. 114 67.29 14.99
7. 51 64.59 13.20

693 0.000 3 1
1. 3 400 65.05 15.98
2. 3 ~6 6 217 67.69 13.53
3. 6 ~9 9 46 73.41 11.37
4. 9 ~12 12 18 74.50 17.17
3. 12 12 75.00 11.48

693 0.084
1. 284 65.65 15.54
2. 409 67.68 14.86
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4-3.12

P

693 0.017 4 1
1. 244 64.85 16.36
2. 225 67.34 15.94
3. 152 67.32 13.03
4. 72 71.07 11.35

693 0.001 1,2,3
1. 440 66.20 15.67
2. 128 67.48 14.05
3. 76 64.47 13.82
4. 49 74.65 13.15

693 0.732
1 127 67.44 15.37
2. 236 66.25 14.86
3. 330 67.05 15.33

678 0.230
1. 551 66.43 15.25
2. 127 68.23 14.89

693 0.194
1. 444 67.41 15.01
2. 249 65.85 15.41

693 0.413
1. 363 66.40 14.93
2. 330 67.34 15.42

663 0.299
1. 199 65.96 16.51
2. 464 67.29 14.54
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4-3.12

P
693 0.125
1. 20 64.55 12.92
2. 70 63.36 16.53
3. 398 67.07 14.99
4. 142 66.81 15.07
3. 63 70.13 15.14
693 0.000
1. 380 69.81 13.78
2. 313 63.25 15.99
313 0.001 2,3
1 139 66.53 15.13
2. 147 61.65 15.49
3. 27 55.07 19.11
693 0.988
1. 321 66.86 15.15
2. 372 66.84 15.20
372 0.228
1. 289 67.11 14.84
2. 55 66.42 15.30
3. 9 64.67  20.17
4. 4 80.00 8.16
3. 15 60.87 18.58
693 0.057
1. 628 67.20 14.96
2. 65 63.45 16.77
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4-3.13

P

693 0.705
1. 425 69.73 15.09
2. 268 69.28 15.36

693 0.746
1. 29 128 70.05 14.65
2. 30 ~44 342 69.04 15.36
3. 45 ~64 201 69.83 15.54
4. 65 22 72.14 12.32

693 0.140
1. 121 68.85 16.20
2. 144 68.14 16.07
3. 270 69.08 15.08
4. 103 72.73 13.75
3. 55 71.20 12.90

693 0.143
1. 253 67.97 16.77
2. 61 71.08 15.38
3. 130 71.84 13.08
4. 78 69.22 16.49
3. 6 79.00 13.27
6. 114 70.18 13.60
7. 51 67.76 12.24

693 0.000 3 1,2
1. 3 400 67.58 15.97
2. 3 ~6 6 217 70.91 13.15
3. 6 ~9 9 46 77.87 10.35
4. 9 ~12 12 18 72.56  21.13
3. 12 12 74.58 14.69

693 0.059
1. 284 68.25 16.17
2. 409 70.46 14.40
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4-3.13

P

693 0.003
1. 244 67.10 17.60
2. 226 70.07 15.33
3. 151 70.62 11.43
4. 72 74.03 10.99

693 0.037
1. 440 68.62 15.81
2. 127 70.51 12.86
3. 76 69.87 14.80
4. 50 74.92 14.64

693 0.603
1 127 69.34 16.47
2. 236 70.35 14.25
3. 330 69.07 15.33

679 0.000
1. 551 68.46 15.48
2. 128 73.77 13.33

693 0.879
1. 445 69.49 15.60
2. 248 69.67 14.43

693 0.738
1. 362 69.74 15.58
2. 331 69.35 14.75

664 0.030
1. 199 67.75 15.93
2. 465 70.52 14.66
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4-3.13

P
693 0.432
1. 20 65.35 15.14
2. 70 67.77 15.42
3. 397 70.06 15.03
4. 141 68.93 16.20
3. 65 71.06 13.52
693 0.000
1. 380 71.76 14.20
2. 313 66.88 15.91
313 0.197
1 139 68.40 15.66
2. 147 66.18 14.85
3. 27 62.89  21.58
693 0.293
1. 321 70.21 14.23
2. 372 68.99 15.95
372 0.650
1. 289 68.74 16.21
2. 55 71.36 14.05
3. 9 66.44  20.01
4. 4 73.25 5.38
3. 15 65.60 17.29
693 0.000
1. 628 70.35 14.45
2. 65 61.86 19.48

130



4-3.14

P

693 0.356
1. 425 69.41 12.84
2. 268 68.43 14.73

693 0.414
1. 29 129 69.20 13.72
2. 30 ~44 342 68.55 13.69
3. 45 ~64 200 70.10 13.08
4. 65 22 65.86 16.16

693 0.008 4
1. 121 69.50 13.95
2. 145 66.58 14.21
3. 269 68.33 13.74
4. 103 72.15 12.41
3. 55 72.09 11.14

693 0.027 3
1. 254 67.20 14.85
2. 61 68.21 12.78
3. 129 71.61 12.67
4. 78 70.31 13.53
3. 6 80.00 6.32
6. 114 69.39 12.93
7. 51 68.57 11.00

693 0.000 2,3
1. 3 399 67.17 14.81
2. 3 ~6 6 218 70.36 11.19
3. 6 ~9 9 46 74.89 9.11
4. 9 ~12 12 18 75.83 13.53
3. 12 12 74.17 13.95

693 0.142
1. 284 68.12 14.33
2. 409 69.67 13.05
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4-3.14

P

693 0.000 31
1. 243 66.56 15.90 1,2
2. 226 68.74 12.86
3. 152 71.07 11.43
4. 72 73.99 9.16

693 0.000 1,2,3
1. 439 68.33 13.60
2. 128 69.30 12.49
3. 76 67.34 14.87
4. 50 77.04 11.94

693 0.921
1 127 68.69 14.44
2. 235 69.28 13.49
3. 331 68.99 13.38

679 0.047 2 1
1. 551 68.51 13.77
2. 128 71.16 12.67

693 0.063
1. 444 69.75 13.17
2. 249 67.75 14.27

693 0.454
1. 362 68.66 13.77
2. 331 69.44 13.42

664 0.034 2 1
1. 199 67.46 14.33
2. 465 69.89 13.12
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4-3.14

P
693 0.057
1. 20 67.25 10.70
2. 70 65.09 15.89
3. 398 69.12 13.25
4. 141 69.82 13.26
3. 64 71.67 14.03
693 0.000
1. 381 70.85 12.61
2. 312 66.82 14.43
312 0.004
1 139 69.24 14.74
2. 146 65.79 13.15
3. 27 59.93 16.96
693 0.533
1. 320 69.38 13.33
2. 373 68.73 13.84
373 0.438
1. 290 68.58 14.05
2. 55 69.67 12.66
3. 9 70.22 11.29
4. 4 78.75 8.54
3. 15 64.67 15.91
693 0.003
1. 629 69.53 13.01
2. 64 64.19 17.86

133



4-3.15

P

703 0.268
1. 430 3.17 0.73
2. 273 3.11 0.72

703 0.026 1 24
1. 29 132 3.27 0.77
2. 30 ~44 345 3.09 0.69
3. 45 ~64 204 3.19 0.72
4. 65 22 291 0.87

703 0.666
1. 121 3.15 0.73
2. 148 3.13 0.69
3. 275 3.17 0.76
4. 104 3.18 0.69
3. 55 3.02 0.71

703 0.191
1. 256 3.18 0.73
2. 61 3.07 0.65
3. 134 3.16 0.73
4. 79 3.10 0.65
3. 6 3.83 0.75
6. 115 3.16 0.79
7. 52 3.02 0.70

703 0.018 5 1,2
1. 3 405 3.12 0.74
2. 3 ~6 222 3.12 0.64
3. 6 ~9 46 3.28 0.72
4. 9 ~12 12 18 3.33 0.97
3. 12 12 3.75 1.06

703 0.320
1. 288 3.18 0.74
2. 415 3.13 0.71
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4-3.15

P
703 0.670
1. 249 3.15 0.77
2. 226 3.13 0.68
3. 154 3.12 0.65
4. 74 3.24 0.84
703 0.003 2,3
1. 440 3.17 0.72
2. 135 3.09 0.70
3. 76 2.96 0.72
4. 52 342 0.75
703 0.045 2
1 128 3.13 0.70
2. 239 3.06 0.72
3. 336 3.21 0.73
688 0.663
1. 560 3.15 0.71
2. 128 3.12 0.79
703 0.026 1
1. 450 3.10 0.70
2. 253 3.23 0.76
703 0.241
1. 370 3.18 0.78
2. 333 3.11 0.66
666 0.243
1. 199 3.19 0.77
2. 467 3.12 0.70
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4-3.15

P
703 0.373
1. 20 3.30 0.92
2. 70 3.16 0.88
3. 401 3.10 0.70
4. 144 3.19 0.67
3. 68 3.25 0.76
703 0.000 2
1. 382 3.25 0.68
2. 321 3.03 0.76
321 0.000 2,3
1 142 3.20 0.73
2. 152 2.92 0.73
3. 27 2.70 0.87
703 0.016 1
1. 325 3.08 0.67
2. 378 3.21 0.76
378 0.694
1. 295 3.22 0.78
2. 55 3.11 0.71
3. 9 3.22 0.67
4. 4 3.00 0.00
3. 15 3.40 0.74
703 0.008 2
1. 636 3.17 0.70
2. 67 2.93 0.88
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4-3.16

1. 2. 3. 4, ANOVA
Tukey
N=440 N=135 N=76 N=53 test
P

66.20 15.67 67.48 14.05 64.47 13.82 74.65 13.15 0.001 4 1,23

4.83 1.38 4.61 1.13 4.49 1.52 4.77 1.31 0.122

4.90 1.50 4.57 1.33 4.42 1.65 5.04 1.49  0.009 1 3
4.51 1.51 4.44 1.35 3.96 1.47 4.81 1.35 0.006 14 3
4.90 1.44 4.73 1.42 4.80 1.58 4.81 1.48  0.669

3.91 1.77 3.81 1.60 3.82 1.41 4.25 1.44 0426

4.55 1.33 4.21 1.22 4.01 1.27 4.28 1.15  0.001 1 23
4.18 1.58 4.00 1.67 3.29 1.50 4.42 1.59  0.000 1,24 3
4.45 1.51 4.39 1.46 4.20 1.46 4.62 1.30 0.394

4.75 1.65 4.77 1.64 3.54 2.08 5.28 145 0.000 1,24 3

4.54 1.58 4.07 1.43 4.12 1.19 4.62 1.51 0.003 1 2
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4-3.16

1. 2. 3. 4. ANOVA
N=440 N=135 N=76 N=53 test
P

68.62 15.81 70.51 12.86 69.87 14.80 74.92 14.64 0.037 4 1
5.17 1.32 4.82 1.12 5.63 1.22 5.23 1.23 0.000 3 1 2
5.03 1.29 4.83 1.05 5.22 1.22 5.34 1.25 0.035 34 2
4.66 1.47 4.19 1.22 4.75 1.47 4.57 1.37  0.006 13 2
4.82 1.45 4.42 1.22 5.13 1.51 5.02 1.38  0.002 1,34 2
4.58 1.54 4.20 1.32 4.59 1.78 4.81 1.40 0.033 14 2
4.79 1.31 4.49 1.13 4.95 1.34 4.58 1.38  0.037 13 2
3.99 1.54 3.67 1.37 3.50 1.65 3.96 1.39  0.021 1 3
4.70 1.27 4.39 1.20 5.03 1.41 4.74 1.47  0.005 3 2
4.84 1.41 4.23 1.23 5.09 1.38 4.70 1.48  0.000 13 2
3.76 1.74 3.76 1.47 4.05 1.44 4.23 1.56  0.143
4.42 1.54 4.29 1.47 4.57 1.55 5.38 1.46  0.000 4 1,23
68.33 13.60 69.30 12.49 67.34 14.87 77.04 11.94 0.000 4 1,23
3.17 0.72 3.09 0.70 2.96 0.72 3.42 0.75 0.003 4 23
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4-3.17

N 550
31.333%* 2918
2.735% 0.076 1.335
-0.158 -0.004 1.644
6.696** 0.124 2.004
-0.597 -0.017 1.702
0.693 0.025 1.549
3.780* 0.102 1.822
5.491* 0.113 2.205
1.622 0.034 1.948
4.427%% 0.130 1.399
3.225 0.073 1.741
5.525 0.030 6.632
4.181%* 0.114 1.475
3.339 0.069 1.910
2.580* 0.092 1.033
2.273%% 0.216 0.483
0.898* 0.101 0.409
1.200% 0.108 0.493
1.219%* 0.137 0.370
1.293%* 0.146 0.382
mR’ 0349 adi.R> 0326 F 1498 P 0.1
ma £ P 005 ** P 0.0l
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Saaty
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Saaty
13 9
0.0265/1.56=0.0170
3%
2.58
2.48

)
0.0265 Saaty
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4-3.1

2003
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4-3.11

1996 1999 1999
1991

1997

1991

23.8
8.5
78.1% 2.4%
1.0%
5-1
4-3.11 9.5%

P 0.0l 4-3.13
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