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ABSTRACT 

Dali district was only a satellite city, which is located in the south of Taichung city 

before Taichung county merged with Taichung city and upgraded to a city directly 

supervised by Executive Yuan. There weren’t any big industries, nor important 

construction or any development programs. The population was less than 200,000 until 

2011. However, the profit of Dali farmers’ association ranked the top for long time. The 

root cause and management model are worthy to be explored.  

Pearson correlation coefficient was utilized to analyze the overall economic 

indicators in order to explore the relationship between the growth of Dali district 

farmers’ association and the overall economy and the population growth in Taiwan; 

financial ratio analysis of CAMEL was applied to understand the financial structure of 

the credit department of Dali district farmers’ association; data envelopment analysis

DEA was utilized to evaluate the efficiency of Dali district farmers’ association and 

that of other 15 farmers’ associations with similar operation scale, performance in 

neighboring areas, in order to understand the performance advantage and disadvantage 

of Dali district farmers’ association as well as weakness need to be improved; finally, 

according to the results of the study, suggestions regarding operation policies were put 

forward as references for administrators of farmers’ associations to determine operation 

strategies.

Keyword Farmers' Association,  Performance,  Pearson Correlation Coefficient,  
CAMEL,  DEA
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19.46% 2.23%

0 

1 

2 

3 

4 

5 

6 
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6.

/

4-14

252894 1 561.95 9

71400.76 2 277.79 10

2040.99 3 186.79 11

2031.96 4 119.43 12

1878.39 5 100 13

1154.21 6 100 13

906.95 7 33.58 15

773.01 8 22297.32

4-20
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7.

14

/

4-15

0 1 0 1

0 1 0 1

0 1 0 1

0 1 0 1

0 1 0 1

0 1 0 1

0 1 11.74 15

0 1 0.78
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8.

7

/
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4-16

1.63 1 2.31 9
1.70 2 3.21 10

1.75 3 3.60 11

2.08 4 4.01 12
2.14 5 4.77 13

2.21 6 4.78 13

2.22 7 5.30 15

2.26 8 2.93

4-21

0 

1 

2 

3 

4 

5 

6 
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Management quality

9.

/

4-17

2.50 1 1.92 9

2.37 2 1.91 10

2.31 3 1.89 11

2.14 4 1.88 12

2.04 5 1.85 13

1.97 6 1.84 13

1.96 7 1.79 15

1.96 8 2.02

4-22

0 

0.5

1 

1.5

2 

2.5

3 
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10.

/

4-18

1,693 1 625 9

1,546 2 605 10

1,253 3 592 11

1,251 4 539 12

967 5 503 13

932 6 390 14

890 7 349 15

805 8 863

4-23

0 

200

400

600

800

1000

1200

1400

1600

1800
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11.

12

101 7 24

/ /2

4-19

67.68 1 60.91 9

66.11 2 56.25 10

64.62 3 54.04 11

64.05 4 53.72 12

61.79 5 50.60 13

61.74 6 49.12 14

61.37 7 48.5 15

61.31 8 58.79

  

4-24

0 

10

20

30

40

50

60

70

80



79

12.

/

4-20

53.99 1 43.43 9

50.47 2 42.47 10

50.3 3 41.94 11

48.62 4 38.77 12

46.34 5 37.03 13

46.03 6 36.34 14

44.67 7 35.95 15

44.38 8 44.05

4-25

0 

10

20

30

40

50

60
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13.

/

4-21

46.01 1 56.57 9

49.53 2 57.53 10

49.70 3 58.06 11

51.38 4 61.23 12

53.66 5 62.97 13

53.97 6 63.66 14

55.33 7 64.05 15

55.62 8 55.95

4-26

0 

10

20

30

40

50

60

70
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14.

/ 1/2
/ 1/2

4-22

1.45 1 1.60 9

1.46 2 1.63 10

1.50 3 1.65 11

1.54 4 1.72 12

1.55 5 1.73 13

1.56 6 1.80 14

1.58 7 1.92 15

1.58 7 1.62

4-27

0 

0.5

1 

1.5

2 

2.5
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Earning ability

15. ROA

/

4-23

0.60 1 0.39 9

0.58 2 0.32 10

0.55 3 0.30 11

0.49 4 0.30 11

0.48 5 0.25 13

0.47 5 0.22 14

0.47 7 0.14 15

0.44 8 0.40

4-28

0 

0.1

0.2

0.3

0.4

0.5

0.6

0.7
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16. ROE

/

4-24

9.77 1 5.57 9

8.27 2 5.56 10

7.87 3 4.98 11

7.02 4 4.49 12

6.74 5 4.17 13

6.14 6 3.45 14

5.75 7 2.55 15

5.61 8 5.86

4-29

0 

2 

4 

6 

8 

10

12
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17.

/

4-25

26.99 1 16.08 9

26.52 2 15.60 10

25.04 3 15.11 11

24.14 4 13.34 12

23.90 5 11.33 13

23.81 6 10.95 14

21.85 7 7.52 15

20.68 8 18.86

4-30
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10

15

20

25

30
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Liquidity

18.

  

/

4-26

136.83 1 115.17 9

131.84 2 114.22 10

127.54 3 113.48 11

127.48 4 112.44 12

124.61 5 105.10 13

123.41 6 99.75 14

118.08 7 97.93 15

116.94 8 117.65

4-31
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19.

10%8

/

4-27

49.16 1 33.49 9

48.44 2 33.01 10

47.23 3 32.82 11

42.67 4 30.90 12

42.01 5 30.53 13

36.92 6 28.73 14

34.40 7 25.80 15

34.06 8 36.68

4-32

8 100 10 7% 10%
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CAMEL

4-28 Capital adequacy

CAMEL

1 3 8 5 7 6 2 10 12 4 9 15 11 13 14

1 5 8 3 7 6 2 11 13 4 10 15 9 12 14
1 5 8 3 7 6 2 11 13 4 10 15 9 12 14
8 10 7 1 4 6 2 9 11 5 12 15 3 13 14

C 2 5 8 3 7 6 1 10 12 4 10 15 9 13 14

4-29 Assets quality

CAMEL
6 1 8 10 1 1 5 11 12 1 9 15 14 7 13
3 1 6 8 2 13 5 9 12 13 7 15 11 4 10
1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

1 15 12 3 2 11 10 7 5 13 4 13 6 9 8

A 2 3 9 7 1 8 4 10 12 10 4 14 13 4 15

4-30 Management quality

CAMEL
5 12 4 9 2 14 15 6 10 3 11 1 7 7 13
1 4 8 7 3 2 5 13 9 6 14 15 12 10 11
6 11 9 10 2 4 12 8 15 3 5 13 7 1 14
9 15 4 3 2 14 1 8 11 6 10 12 13 5 7
9 15 4 3 2 14 1 8 11 6 10 12 13 5 7

12 2 11 10 15 4 1 9 5 14 3 13 7 7 6
M 6 12 5 6 1 8 2 8 14 4 10 15 12 2 11
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4-31 Earning ability

CAMEL
4 5 7 11 1 8 5 14 9 3 15 2 10 11 13

12 8 4 14 2 7 10 13 3 6 15 1 11 9 5
5 3 7 10 2 4 1 14 8 6 15 13 9 11 12

E 9 3 6 13 1 7 3 14 8 2 15 3 10 12 10

4-32 Liquidity

CAMEL
1 11 8 2 5 6 4 10 14 3 12 15 7 9 13
7 4 6 1 13 12 5 10 2 15 9 8 11 14 3

L 2 5 4 1 8 8 3 12 6 8 13 14 8 14 6

4-33 Camel

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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4-34 Camel

8 9

8 4
8 4
7 11
8 7
6 4
1 7

12 8

4 6
8

4-35 Camel
C 8 E 6

A 9 L 4
M 5 Camel 6

Camel

1. C 15 8

BIS

4-4 BIS12.61% 8 15

14.03% 4-5 13.25%

12.13% 11.24% BIS

BIS BIS

4-16 60.91% 9

15 58.79% 4-6
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93.38% 8 15

93.14 4-7

1,378.34% 8 15

1503.92%

15

7 4-8 28.06%

41.87% 4-10

0.7% 12 2.42% 4-11

7,470 10 20,809

2. A 15 9

4-12 0.15% 8 15 0.69%

4-13 2.23% 0.35% 0.76%

0 4-14

6 1154.21%

4-16

4.01% 12 2.93%

3. M 15 5
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4-17 2.14% 15

4 2.02%

4-18 805

8 863 4-20 4-21

4 4-22 1.65% 11

1.62%

4-19 60.91% 9

58.79% 75.88%

12

4. E 15 6

4-23

ROA 0.47% 7 15 0.4% ROA

100

91.26% 6.62% ROA

ROE

ROA 4-24 ROE 7.02%

4 5.86 R0E ROA ROE

R0A

4-25 21.85%
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7 18.86% ROA

ROE

5. L 15 4

4-26 116.94%

8 117.65%

4-27 36.92% 6 36.68%

10%

26.79%

Camel 6

DEA

15
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DEA

Pearson’s Correlation Coefficient

Camel

DEA

100 15

DEA

DEA

DEA

DMU DMU 1

Bowlin 1985 Thomas et al. 1986 DMU

Charnes et al. 1989 DMU

DMU

Labor Capital

DMU

15

13 90%

100
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4-36 100

21,881,000  67.9% 381,443 65.11% 
8,910,000 27.6% 120,255 20.53% 

6,571 1.12% 
6,055 1.03% 
160 0.03% 

318,000 1.0% 4,418 0.76% 
1,134,000 3.5% 66,910 11.42% 

32,243,000 100% 585,812 100% 

4-36
9 95.5% 85.64%

1% 1.91%

10

4-37 DEA
DEA DEA

L
C
DMU

DMU

31
6
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TE PTE

SE

1. TE TE

TE

1

DMU TE 1

TE

2. PTE TE PTE SE TE

TE

PTE

1 DMU PTE

1

3. SE SE DMU

crs

SE 1 DMU SE 1

SE

1.

2.
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11

3.

4-38 DEA-Tobit
Tobit Tobit

TE
PTE
SE

DEA

DEA New England

1997 DEAP2.1

11 7   
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DEA

4-39 DEA
TE PTE SE

1.000 1.000 1.000 crs 1
1.000 1.000 1.000 crs 1
1.000 1.000 1.000 crs 1
1.000 1.000 1.000 crs 1
0.974 1.000 0.974 drs 5
0.954 1.000 0.954 irs 6
0.932 0.991 0.941 drs 7
0.923 0.940 0.982 irs 8
0.801 0.846 0.947 irs 9
0.773 0.970 0.797 irs 10
0.751 1.000 0.751 drs 11
0.740 1.000 0.740 irs 12
0.719 0.745 0.966 irs 13
0.583 0.814 0.716 irs 14
0.534 0.556 0.960 irs 15
0.846 0.924 0.915
0.157 0.131 0.105

DEA-Tobit

4-40 DEA-Tobit
TE PTE SE
Coef

Std.Err.
Coef

Std.Err.
Coef

Std.Err.
cons .0736092

.4280889
.5290303
.5941714

.1884589

.1466325
2.51e-07 
2.01e-07

1.91e-07 
2.73e-07

2.34e-07
8.44e-08

.0037688

.0043487
.0090232
.0074938

.0024793

.0014882
.0077538
.0039698

.0030184

.0055001
.0074179
.0013043

* 0.1 ** 0.05 *** 0.01
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DEA

1.TE PTE SE 1 DMUs

DMUs PTE SE DMUs TE

1 DMUs DMUs

DEA CCR BCC DMUs

DEA DMUs

2.TE SE 1 PTE 1 DMUs

DMUs PTE SE DMUs

drs DMUs

irs

3.TE PTE SE 1 DMUs

DMUs PTE SE DMUs

DMUs irs drs

15 DEA 5

2 PTE 1 TE SE 0.974

0.026 drs
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DMUs Camel

4-41 DMUs Camel
CAMEL                 

23.93 14.79 15.69 5.9 12.61
89.15 92.73 92.11 97.06 93.38

804.85 1154.74 1147.26 3236.38 1378.34
28.62 20.63 26.62 168.18 28.06
0.09 0 0 5.67 0.15

2040.99 71400.76 100 33.58 1154.21 
0 0 0 0 0

1.63 1.7 3.6 4.77 4.01

2.04 2.37 1.84 2.50 2.14
1,693 1,253 1,546 349 805
61.74 66.11 64.05 50.6 60.91
43.43 50.47 36.34 38.77 48.62
56.57 49.53 63.66 61.23 51.38
1.72 1.92 1.54 1.73 1.65
0.49 0.6 0.44 0.58 0.47
4.49 8.27 5.75 9.77 7.02
23.9 26.52 24.14 11.33 21.85

136.83 124.61 123.41 97.93 116.94 
34.4 30.53 30.9 34.06 36.92

4-41 DMUs CAMEL
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DEA-Tobit

DEA

4-40Tobit

1. 4-40 TE PTE SE SE

2. TE PTE SE

TE PTE SE

3. TE PTE SE TE SE

PTE
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CAMEL

15

GDP

CAMEL

Capital adequacy BIS12.61% 8

12.13% 11.24%

13.25% 15 14.03% BIS

BIS BIS

60.91% 15 58.79%

46.5% 26.49% 75.88%
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BIS

BIS

BIS

0.7%

15 2.42% 7,470 15

20,809

Assets quality 0.15% 15

0.69% 2.23%

0.35% 0.76% 15 4

0 1154.21%

4.01%

Management quality

2.14%

15 2.02%

805 15 863

1.65% 15 1.62%

?

60.91% 15 58.79%

75.88% 12
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Earning ability

ROA 0.47% 15 0.4% ROA

ROE

ROA ROE 7.02%

15 5.86 R0E ROA

ROE R0A

21.85%

15 18.86% ROA

ROE

Liquidity

116.94% 15 117.65%

36.92% 15 36.68% 10%

26.79%

DEA 15

5 PTE 1

SE TE 0.974

0.026 drs

DEA

15 DMUs CAMEL

DMUs
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Tobit PTE

DEA Tobit PTE

SE

TE
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21

69 100

1,045,443,454

69 48,512 100 2,465,333 50.82 GDP

1,519,946 13,745,010 9.04 73,173

200,588 2.74

GDP

GDP

DEA

PTE

1,059,285 1,224,389 7,470

0.7%
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35

BIS12.61% 8

BIS

15 4 0

0.15%

19.46%

2.23%

71 16

31 10

85.64%

36.92% 10% 26.79%

60.91% 75.88%

40 3



107

21.85%

1.65% 15

DEA SE 0.026

drs

805 15

863
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2012

1998 -

2003 2 133-173

2011 -

2005 -

2008

2004 -

2007 --Metafrontier

2011

2012 -

2007

2004 -

2 1 25-32

2000

43

2004

2011
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2006 SPSS 3

1995

47 33-47

2003

2010 -

2010

2009
60 3 224-241

2009 -
37:3 369-405

1997

2012

1985

2000

2002 -

2011

2004 9 194-197

2011

2005 -

2010 -
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2007 27-52

2010 -

2012

2001

2 3 187-200

2005

2005
6 1 53-69

2010 -

1999 16 5 7-14

2007 -

2009

 37 4 415-453

2012

2010

1920

2003

2012

2004 50 1-13

2010 -
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2004

19 1-17

2011 -

2002 16

163-190

2009

2011

2004 5

2 93-104

2004

27 2 153-162

2002

71 1-18

2000 17 3 52-55

2006

37 31-61

2005

11 35-64

2009

10 1 10-23

2006

2009

 14 2 29-64

1995

259-260

100
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100

100

http://ebas1.ebas.gov.tw/pxweb/Dialog/statfile9L.asp

http://www.cbc.gov.tw

http //www.dali.taichung.gov.tw

http://www.hdali.taichung.gov.tw

http://www.ttfa.com.tw
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