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Abstract

The construction manufacturing is at the important position on the way of the
economic development in Taiwan. It brings aong the development of the elative
industries and many jobs. However, the construction manufacturing is being made a
great impact so far, due to the depression of the real properties. Banking storm
happened last year. A lot of construction companies had financial crises. The reason is
constructors did not realize their own financial performance. So the assessment of the
financial performance is an important task for constructors. The managers can redize
the use of resources of the company from the evaluation of the financial performance.
The results of the assessment aso can be the references for the improvement in the
drategic decision.

In this study, the financial performance of the construction firm was researched
with the aspect of the relative assessment. The financial ratios of each firm were used
as its evaluation indices which sieved out through a succession of questionnaire.
Fuzzy Delphi Method and Grey Hazy Set were the methods of selecting these indices.
Afterwards, in order to evaluate the financial performance, the study modified the
analysis method of measuring the relative effectiveness and the effectiveness variation
of the organization, which was proposed by Chang et a. ( 1995 ) with the concept of
the Data Envelopment Analysis. In addition, the Super Efficiency of Andersen &
Peterson ( 1993 ) and the Cross Efficiency of Doyle & Green were expanded
amultaneoudy.

The conclusons of the study are listed asfollows:

1. The evaluation indices are different between the building and construction
company. 11 financial ratios were selected for the building firms as well as 10
ratios were for the congtruction firms.

2. With referring to article written by Lovell & Pastor ( 1999 ), the study modified
the relative effectiveness formula of Chang et a. ( 1995 ) in order to decrease a
variable and a constraint. Further, it doesn't fail to provide its original information
and smplify the complexity of caculation.

3. 3l listed and OTC ( Over-The-Counter ) building firms were selected to be the
evaluation subjects. From the results of the evaluation, the firms which have
unideal financial performance relatively under the depression of the real properties,
should pay more attention to the operation strategy of the company and reduce the
application of the financial lever asfar as possible. Besides, the OTC firms behave
more ideally by analyzing the performance variation. However, at the end of the
year 1998, the performance recession of the firms that had financial crises reached
the maximum.



4. The financia performance of each firm in 1998 ®rrelates eminently with the
stocks prices and rate of return in 1999. Moreover, the characteristics of various
firms ( company size, trading market listed and OTC ) and the accounting
system hasn't conspicuously affected the financial performance. However, the
correlaion between the diversfication and financid performance is Sgnificant.

Keyword : financia performance; building firms, construction firms, Data
Envelopment Analyss, Fuzzy Dephi Method; Grey System Theory.
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Zs (07387 [0.731 |1.000
Z, |0561 [0561 [0.346 |1.000
Zs (0859 [0.863 |0597 [0.466 [1.000
Zs |-0122 [-0124 [o001 [-0051 [-0.084 [1.000
Z; [-0193 [-0195 [-0043 [-0128 [-0.121 [0.969 [1.000
Zs 10613 |0606 0283 [0.758 0590 [-0.065 [-0.180 1000 _
Zs (0755 [0.752"" [0512"" 0769 |0.660 [0.001 |-0.098 |0934 |1.000
Zio (0131 |0170 [009%6 |0108 |0061 |[-0.788" ;0806 1 040 0050|1000
7.1 o827 |os2s” |oess” |0490 |06ar” |04 |09 |55 065t |0.4707 1000
** P<0.01

5 4




31

Eo(
(Eo=1)

24 (77.42%)

E

DMU 87 (3-16)
) 4-4

7 (22.58%)

E 0.530 0.967
4-487 31

E,=1.0

0.9£ E<1.0

0.8£ E,<0.9

0.7£ E,<0.8

0.6£ E,<0.7

0.5£ E,<0.6

4-2

(25.8%)

4-3

Doyle& Green(1991)

Doyle& Green

31 DMU E
10 (32.26%)
DMU

D MU

12
10

10

4

= =

05~0.6 06~0.7 07~0.8 08~09 0.9-~1.0

1.0~

4-287 31

7 Eo=1 DMU

(Board Player)
1 3

55

Eo

(Niche Player)

0113

0.8£ E,<0.9
0.9£ E<1.0

8

23



4-3E,=1

E, <1
8.9%
8.43%
14.82%
182.61% 571
Benchmarking

4-4 27 E<1 DMU 5

29.53%

4-5

0.16

56

1

3.18

14.99%
6.5%
0.4



4-587 E

B z1 | z2[z3| z4a [ z5s | z6 | z7 [ z8] z9 | z10 [ z11
1 1.000|] 0.00 | 0.00 (O0.00 | 0.00 | 0.00 | O0.00 | 0.00 [0.00( O.00 | 0.00 | 0.00 1
2 0.696(116.31| 13.42(25.93| 74.61 | 44.76|-12.25(-104.48| 0.06 | 0.11 | 22.13 |11.69 15,28,
3 0.940( 142 | 245|488 | 46.83 | 500 | -1.30( -9.55 | 0.15| 0.19 | 31.08 | 4.75 15,19,28|
4 0.861| 26.98 | 3.73 |30.12| 77.46 | 6.72 | -4.91 ( -52.08 | 0.55| 0.62 | 16.13 |11.92 27,28
5 0.932( 8.90 | 1.22 [14.99| 843 | 3.17 | -6.50(-14.82] 0.16| 0.40 [182.61| 5.71 19,27,28|
6 0.887( 19.97| 280|897 | 1694 | 54 | -9.28(-63.08] 0.32| 0.39 | 22.36 | 9.02 13,15,28|
7 0.695( 41.05| 6.24 |23.82| 59.6 | 16.84| -8.49( -66.7 | 0.53| 0.63 | 62.63 |14.43 27,28
8 0.882| 18.72| 1.85 | 105 | 16.71 | 5.77 | -13.7| -71.11 | 0.39| 0.45 | 17.83 |11.74 13,28
9 0.842( 18.64 | 3.11 |26.97| 62.73 | 7.17 | -8.81 | -36.5 | 0.19| 0.25 | 82.05 | 6.49 19,28,
10 0.880| 3224 | 431 |16.37| 82.7 | 59 |-11.97|-95.77 | 0.46| 0.52 | 40.86 [13.72 28
11 0.873| 25.86 | 3.86 |62.25| 96.24 | 5.76 | -4.78 | -28.15 ]| 0.50| 0.60 |[263.97| 5.89 19,27,28|
12 0.886( 13.66 | 2.43 |40.42| 84.24 | 11.66| -4.59 | -25.49 | 0.51| 0.55 [288.57| 2.03 19,27,28|
13 1.000| 0.00 | 0.00 (0.00 | 0.00 | 0.00 [ 0.00 | 0.00 [0.00( 0.00 | 0.00 | 0.00 13
14 0.530| 125.17| 12.24|35.04| 114.77| 33.88|-14.97|-127.03| 0.20| 0.25 | 23.56 | 11.76|13,15,27,28
15 1.000|] 0.00 | 0.00 (0.00 | 0.00 | 0.00 ( 0.00 | 0.00 [0.00( 0.00 | 0.00 | 0.00 15
16 0.676| 4350 | 6.34 |27.66| 7554 | 19.11| -7.65| -79.6 | 0.06| 0.11 | 14.82 | 5.15 15,28
17 0.615| 76.07 | 9.40 |68.61| 66.93 | 37.26|-28.28| -90.06 | 0.14| 0.22 | 147.15|12.39 19
18 0.018| 15.04 | 3.80 | 7.03 | 90.02 | 3.70 | -7.20 | -23.33 | 0.18| 0.21 | 34.62 | 1.54 15,29
19 1.000( 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 |0.00( 0.00 | 0.00 | 0.00 19
20 0.967| 12.05 | 157 | 2.65 | 56.40 | 8.06 | -452 | -6.01 | 0.25| 0.24 | 340 | 502| 15,19,28
21 0.725| 46.22 | 5.84 |78.95| 126.67| 135 |-16.42|-114.04| 0.62| 0.74 | 36.15 |14.81 28
22 0.013| 1592 | 210 | 6.71 | 60.18 | 6.89 | -3.04 | -19.27 | 0.27| 0.33 | 22.54 | 7.60 19,28
23 0.818| 243 | 343 |13.93| 3193 | 9.03 | -8.13 | -52.29 | 0.20| 0.35 | 45.71 [10.24|  13,28,29
24 0.843[ 27.17 | 3.64 |1850| 22.02 | 7.60 | -4.85 | -55.36 | 0.44| 0.54 | 31.31 [12.71 13,28
25 0.828| 23.1 | 3.13 [13.62| 28.29 | 8.82 |-13.95| -75.01 1 0.20| 0.36 | 34.39 |11.21 13,28
26 0.920| 1542 | 343 |6.44 | 26.64 | 3.81 |-15.87 -105 | 0.30| 0.33 | 31.06 | 8.04 28,29
27 1.000|] 0.00 | 0.00 (O.00 | 0.00 | 0.00 | O.00 | 0.00 [0.00( O.00 | 0.00 | 0.00 27
28 1.000|] 0.00 | 0.00 (O0.00 [ 0.00 | 000 O.00 | 0.00 [0.00( O.00 | 0.00 | 0.00 28
29 1.000|] 0.00 | 0.00 (O0.00 | 0.00 | 000 O.00 | 0.00 [0.00( O.00 | 0.00 | 0.00 29
30 0.950] 6.91 | 0.98 | 7.17 | 45.29 | 6.27 |-25.19]-205.96] 0.42| 0.41 | 53.52 [12.95 28
31 0.910] 1451 | 226 | 7.32 | 3508 | 484 | -5.62 | -15.01 | 0.20| 0.26 | 14.05 | 8.21 15,28
DMU

18.06% _— -

(1]

m]

— 12.37% 0

-16.18% u

44 E,<1
23.85%
4-6 24 Eo<1 DMUs 11
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(

1999

)

E<1

7.52%

8.66%

4611

18.06% 16.18%

7.52%

7.82%

8.52%

4.83%

7.55%

-7.52%

-8.66%

13.57%

15.96%

5.26%

12.80%

24

DMU

DEA

DMU

58

0.986 0.969

Eo=1

Factor Analysis

0.934

DMU 7

DMU

Chaparro et 4.



3-10

Kaiser 1958 1
4-7
83.751
47
1 5512  50.109% 50.109%
2 20.077% 70.186%
3 13.565% 83.751%
()
Varimax Rotation
4-8
1
4-8
Loading Factor
2
4-8
3
4-8
1 2 3
953 130 -.194
937 235 -.148
928 195 -.148
783 345 -.349
541 469 155
292 902 -.162
213 .890 -.180
146 755 | 7.08E-02
-186 | 6.82E-02 955
-306 | 3.64E-02 .899
-5.0E-03 270 -.815
Zaltman& Burger
1992
1 1
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2 0.3
3 40
4
()
31 DMU
-3 3
DEA
3.19
3.20
() FA/E,
31 DMU 3.16 DMU
FA/E 4-9 DMU 7 22.58%
4 12.90% 24 77.42% 27
87.10% FA/E, 0.447 0.972 0.788
0129 45 31 DMU FA/E 0.8£ E,<0.9
14 (45.16%) 0.7£ E,<0.8 4
12.90% =
4-4 49
DMU
Spearman 0.944
4987 31 FA/E,
FA/E,=1.0
0.9£ FA/E,<1.0

0.8£ FA/E,<0.9

0.7£ FA/E,<0.8

0.6£ FA/E,<0.7

0.5£ FA/E,<0.6

0.4£ FA/E,<0.5
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DMU

DMU
D MU
16
14
14
12
10
8
6
4 4
4 3
2
0
0.4~0.5 0.5-0.6 0.6~0.7 0.7~0.8 0.8~0.9 09~1.0 10~

4587 31 FA/E,
4.1.3
31 DMU
DMU 1
Andersen& Peterson 1993 SE,
Ec=1 DMU Doyle& Green 1994 CE,
DMU
SE, 3-22 4-10
Eo=1 DMU Eo<1 DMU
Andersen& Peterson 1993
7 DMU SE, 2.654
2.097 1.861 1.176 1.066 1.046
1.043
DMUq, DMU,

Doyle& Green 1994
3.23 31 DMU CE
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4-10 7 DMU Ck
0.997 0.904 0.890 0.877 0.841
0.789

41087 31

1.000 1.066 5 0.877
0.696 0.696 27 0.212
0.940 0.940 10 0.780
0.861 0.861 21 0.677
0.932 0.932 n 0.795
0.887 0.887 16 0.732
0.695 0.695 28 0.607
0.882 0.882 18 0.757
0.842 0.842 23 0.668
0.880 0.880 19 0.693 20
0.873 0.873 20 0.527 26
0.886 0.886 17 0.602 25
1.000 2.654 1 0.789 10
0.530 0.530 31 0.235 29
1.000 1.043 7 0.795 7
0.676 0.676 29 0.483 27
0.615 0.615 30 0.193 31
0.918 0.918 13 0.697 19

8| & R 5| | NI K| 8| »

1.000 1.046 6 0.904 2
0.967 0.967 8 0.783 n
0.725 0.725 26 0.379 28
0.913 0.913 14 0.800 6
0.818 0.818 25 0.712 17
0.843 0.843 22 0.722 16
0.828 0.829 24 0.707 18
0.920 0.920 12 0.723 15
1.000 2.091 2 0.890 3
1.000 1.861 3 0.997 1
1.000 1176 4 0.841 5
0.950 0.950 9 0.686 21
0.910 0.910 15 0.7%4 9
DMU
4-10 Sk Ck
87 297.6%
4-6 Sk

DMU

6 2

0.795



DMU, SE,
DM Uo DM UO
1n
DMU,
4-11 SE,
CE, 11 Spearman SE,
5% CE, 5%
Andersen& Peterson 1993
DMU Doyle&Green 1994
CE
4-11SE, CE,
SE, CE,
0852 | 0.827
0.849 | 0.835
0762 | 0.772
0.377 | 0.581
0.760 | 0.728
-0.333
-0.440
-0.350 | -0.507
0.357 | 0571
0557 | 0.673
0.309 | 0.449
0.837 | 0.920
** P<0.01l *.P<0.05
2.8
26 F
24 F
22
20 F
18 |
16 |
14 |
12 |

4687 31

6 3

SE  CE



4.1.4

62 69 78
4-12 80-87
80
80
81
83
85
83 87

412 80-87

80 | 53671 | 65100 | 3253%| 31,99 50,146 | -5.13%

8l | 76436 | 86539 | 32.93%)| 36,922 61,019 | 15.40%

82 72,490 76,578 | -11.51% 47543 72,872 | 17.69%

83 | 61214 | 67431 |-11.94%| 58,159 68494 | -6.01%

84 | 45687 | 54,295 |-1948%)| 55,263 60,854 | -11.15%

85 | 37,680 | 42669 |-21.41%)| 45,709 47994 |-21.13%

86 | 45779 | 42207 | -1.08%)| 38462 38562 |-19.65%

87 | 43005 | 37,220 |-11.82%)| 38683 37153 | 3.66%
DMU 87
DMU 83 87 D®(z%) D%3(Z%) D¥(z%)
D87 (287) D87 (287) D83 (283) 83 87

D&(Z%) 83 87

D¥(z%%) 87 83

324 325 3.26 DMU 83 87

SIE EC 4-13

EC>1 83 87
EC<1

6 4



41383 87 31
D™(Z") | D*(Z") | D”(Z”) | D(Z") | SlEsssr | ClEsssr | ECessr
1 1.0000 | 05911 | 1.2098 | 1.0000 | 0.6990 | 1.0000 | 0.6990
2 09982 | 0.0065 | 0.1902 | 0.6963 | 02219 | 0.6976 | 0.1548
3 09926 | 06547 | 0892 | 09403 | 0.8782 | 0.9473 | 0.8319
4 09881 | 06943 | 02581 | 0.8613 | 1.7568 | 0.8717 | 15313
5 09901 | 08787 | 0.7635 | 09323 | 1.1056 | 09416 | 1.0410
6 09911 | 04567 | 03261 | 08869 | 12511 | 08949 | 11195
7 09913 | 06318 | 02529 | 0.6947 | 18882 | 0.7008 | 1.3233
8 1.0000 | 0.6035 | 03200 | 0.8822 | 14623 | 0.8822 | 1.2900
9 09868 | 08370 | 07236 | 0.8421 | 11643 | 0.8534 | 0.9935
10 09967 | 04999 | 03173 | 08798 | 13360 | 0.8827 | 1.1793
n 1.0000 | 02634 | 0.7566 | 0.8734 | 0.6313 | 08734 | 05514
12 1.0000 | 04382 | 0499 | 0.8864 | 0.9949 | 0.8864 | 0.8819
13 09794 | 03845 | 02032 | 10000 | 13614 | 10210 | 1.3901
14 09912 | 00047 | 04163 | 05297 | 0.1456 | 05344 | 0.0778
15 09882 | 03801 | 05936 | 1.0000 | 07955 | 1.0119 | 0.8050
16 1.0000 | 03702 | 03203 | 0.6758 | 13078 | 0.6758 | 0.8838
17 1.0000 | 01303 | 09748 | 0.6146 | 04664 | 0.6146 | 0.2866
18 09819 | 03261 | 04162 | 09176 | 0915 | 0.9345 | 0.8557
19 1.0000 | 1.0060 | 04254 | 1.0000 | 15379 | 1.0000 | 1.5379
20 09919 | 08106 | 0.8587 | 09669 | 09841 | 0.9748 | 0.9593
21 09800 | 04201 | 03478 | 0.7249 | 12778 | 0.7397 | 0.9452
22 09978 | 09131 | 06971 | 09133 | 1.1962 | 09153 | 1.0949
23 09970 | 06107 | 03262 | 08184 | 15101 | 0.8209 | 1.239%
24 09912 | 06424 | 03010 | 08432 | 15839 | 08507 | 1.3474
25 09886 | 11635 | 02540 | 0.8285 | 23379 | 0.8381 | 1.9593
26 1.0000 | 05932 | 09296 | 09204 | 0.8326 | 09204 | 0.7664
27 1.0000 | 15018 | 02395 | 1.0000 | 25041 | 1.0000 | 2.5041
28 1.0000 | 1.2287 | 03480 | 1.0000 | 1.8792 | 1.0000 | 1.8792
29 09613 | 04620 | 06952 | 1.0000 | 0.7993 | 1.0403 | 0.8314
30 09360 | 01098 | 02092 | 0.949% | 0.7193 | 1.0145 | 0.7298
31 09983 | 06817 | 09904 | 09097 | 08691 | 09112 | 0.7920
4-14 17 54.84% EC<1 DMU
0.0778 0.1548
0.2866
0.5514
0.6990 EC>1 14
45.16% 4-7 2.5041 1.9593
1.8792 1.5379
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87

41483 87 31

EC>1

EC<1

4.2

4.2.1

Spearman

6 6



Kendall’ s coefficient of concordance 4-15
p<0.01 CE
Kendal 0.927 SE, Kendal
4-15
SE.- CE.-
W 0.899 0.927
c? 53.915 55.507
P 005 003
8 31 DMU SE, CE 87 88
4-16 87 SE, CE,
88 87 SE, CE
Spearman 0.727 0.687
CE 1% 5% Spearman 0.532
416 SE, CE,
87 87 88 83
SE, 0.210 0.232 0.727 0.532
CE, 0.245 0.269 0.687 0.382
** P<0.01 *.P<0.05
87 SE, CE, 88
87 87
88 4
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4.2.2

1994

Ho

CE
87 Ck DMU
DEA
Brockett& Golany,1996
Kruska-Wdlis K-W

Cluster Analysis

K-W

Ho

Hierarchica
Ward's Method
31

4-17 K-W

18.00

1494 | 210525 | 0.769

17.17

4-17 1%

K-W
4-18 K-W

14.26 1]3.262(0.071

21.00

6 8



5.5

-264.98

Ho

4-18

1%

10%
87
1
4-19 K-W
df | ¢c? P
18.84
15 2 |12.863| 0.002
55
4-19 1%
18.84
-257.52 87
31 5
= / *100

69

26

1999

15



4-20 K-W

df | ¢c? P
15.12
>0.60 1]1526|0.217
4-20
Ho
31 3
4-21 K-W
df | ¢c? P
18.00
=79 110161 0.688
4-21
4.2.3
?
87 CEk DMU
31
6 4-22 1

70



4-2287 31

CE,

0.800£CE,£0.997

0.780ECE0£0.795

0.707£CE,£0.757

0.602£CE,£0.697

0.193£CE,£0.527

Ck

Ck

3.00

1 2.00

1 1.00

1 0.00

-1.00

-2.00

-3.00

~40.00 1 -4.00
-48.00 -5.00
56.00 -6.00
1 2 3 4
+ +
48
4-9
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4-10 exponential

4-10

4-11
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4-11

4-11

4-12 exponential

Ck
4-10 Ck 0.920
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5.1

Changeta. 1995 Andersen& Peterson 1993
Doyle&Green 1994
(Cross efficiency)
31

11
10
Lovell&Pastor 1999 Chang et al. 1995
31
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5.2

DEA

87

87

88

DEA

DEA
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