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The objectives of this study were to evaluate efficiency of 23 higher education
saving cooperatives using DEA model and to determine the stability regions of changes in
inputs and outputs of efficient DMU preserving efficiency using sensitivity analysis proposed by
Zhu (1996) and Seiford and Zhu (1998). The results from DEA model show that both CRS and
VRS models gave the same 20 efficiency cooperatives and 3 inefficiency cooperatives.

From Zhu(1996) method , the results show that

1) For change in single input : 4 cooperatives in CRS model and 9 cooperatives in
VRS model were robust for all input variables.

2) For change in single output : 5 cooperatives in CRS model and 9 cooperatives in
VRS model were robust for all output variables.

3) For simultaneous change in all inputs : 9 cooperatives in CRS model and 4
cooperatives in VRS model were sensitive for simultaneous change in at least 2 inputs.

4) For simultaneous change in all outputs : 5 cooperatives in CRS model and 2
cooperatives in VRS model were sensitive for simultaneous change in at least 2 outputs.

From Seiford and Zhu (1998) method, the results for change in single input and in
single output were the same as those from Zhu (1996) but smaller efficiency stability region. For
the case of simultaneous change in all inputs : 1 cooperative in CRS model and 6 cooperatives
in VRS model were robust. For simultaneous change in all outputs : 1 cooperative in CRS
model and 2 cooperatives in VRS model were robust.
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Efficient DMU ] 5 1! i 21 2
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W.E + + + - 4.5T%, 43T% -
Investment + G.40%, 6.02% + + + +
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Model- 1(r,Q) | Model- 2(r,@) | Model- 3a(r,P) | Model- 3b(r,P) | Model- 4(r, )
Model-1 1,1
Model-2 | 0.704,0.705 1,1
Model-3a | 0.997,0.967 0.721,0.756 1,1
Model-3b | 0.956,0.923 0.794,0.846 0.962,0.961 1,1
Model-4 | 0.944,0.881 0.843,0.872 0.947,0.895 0.967,0.954 1,1
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1adeindn
MODEL:
SETS:
DMUS/1..23/:Lda,Be;
INPUT/1..3/;;
OUTPUT/1..4/:;
IDMU(DMUS,INPUT):XV;
ODMU(DMUS,OUTPUT):YV;
ENDSETS
DATA:

XV =28622.515 342.8633509.355
10765.898 456,172 9189.747
739.00020.453 311.689
3171.600 133.3322526.143
18.826 1.550 84.889
7761.822 325.3472365.688
11396.848 487.593 6157.023
4993.445 193.708 1993.547
666.84328.439 409.833
106.7304.891  571.877
63.774 3.830 73.618
2451.332 104.080 1620.998
163.4948.869 228.141
7077 0.466 29.221

361.50860.256 789.061

92



202.8028.745 191.726
78.370 8.774 576.940
27.301 2.461 95.025
808.16429.887 376.574
765.66636.055 498.495
141.8267.600 250.868
57.615 3.263 50.205
145.9335.844 104.254;

YV =494.711 6802.766 634.4325059.578
545.89314164.423 1098.250 8904.285
228.112192.764 43.733 626.440
515.3883850.260 306.3311294.602

0.121 / 84.777 15.146  18.088

1080.230 6624.603 529.2202673.765
1207.227 6604.886 906.76311362.339
364.1504913.699 346.5351900.935

107.427297.869 50.237 675.300

256.632313.33335.248 108.050

14.157 123.00910.337 0.060

1134.577 2561.172 213.968387.299

38.614 354.97024.518 0.159

3.094 31.617 2.110 1.600

60.427 1570.954 111.2785.203

27.273 320.77921.145 45.298

47.858 616.34742.071 0.591

24.856 103.0887.151 0.450

93
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57.538 930.91158.536 196.216

113.493801.74564.315 375.969

63.622 330.59123.858 0.215

31.380 76.401 6.133 0.239

25.723 210.85712.782 14.110;

ENDDATA

!ﬁunﬁJCRsuuuaqﬂﬂ%ﬂﬁuﬁ1maqﬁWﬂiﬁﬁ 1 Jodeniudhii 1

MIN = Be(1);
Be(1)*XV(1,1)-@Sum(DMUS()[j#NE#1:Lda()*XV(j,1))>= 0;
@FOR(INPUT()|i#NE#1:XV(1,i)-@Sum(DMUS())[[#NE#1:Lda()*X V(j,i))>= 0);
@FOR(OUTPUT(r): @Sum(DMUS(G)|[j#NE#1:Lda(G)*YV(j,r)-YV(1,r)>= 0);

End

Ffnun VRS Juwesiladeni i ves annsain 1 Haderindiii 1

MIN = Be(1);
Be(1)*XV(1,1)-@Sum(DMUS()[j#NE#1:Lda()*XV(j,1))>= 0;
@FOR(INPUT()|i#NE#1:XV(1,)-@Sum(DMUS()[ENE#1:Lda())*X V(j,i))>= 0);
@FOR(OUTPUT(r): @Sum(DMUS()|[j#NE#1:Lda(G)*YV(j,r))-YV(1,r)>= 0);
@SUM(DMUS())|j#NE#1:Lda(j))=1;

End

RN R R R R R R N AN A R AR AR

1adonald
MODEL:
SETS:
DMUS/1..23/:Lda,Lfa;
INPUT/1..3/:;

OUTPUT/..4/;;



IDMU(DMUS,INPUT):XV;
ODMU(DMUS,OUTPUT):YV;
ENDSETS
DATA:

XV =8622.515 342.8633509.355
10765.898 456.1729189.747
739.00020.453 311.689
3171.600 133.3322526.143
18.826 1.550 84.889
7761.822 325.3472365.688
11396.848 487.5936157.023
4993.445 193.708 1993.547
666.843 28.439 1409.833
106.7304.891  571.877
63.774 3.830 73.618
2451.332 104.0801620.998
163.4948.869 228.141
7.077 0.466 29.221
361.50860.256 789.061
202.8028.745 191.726
78.370 8.774 576.940
27.301 2.461 95.025
808.16429.887 376.574
765.66636.055 498.495
141.8267.600 250.868

57.615 3.263 50.205
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145.9335.844 104.254;

YV =494711 6802.766 634.4325059.578
545.893 14164.423 1098.250 8904.285
228.112192.764 43.733 626.440
515.3883850.260 306.3311294.602

0.121 84.777 5.146 18.088

1080.230 6624.603 529.2202673.765
1207.227 6604.886 906.763 11362.339
364.1504913.699 346.5351900.935

107.427297.869 50.237 675.300
256.632313.33335.248 108.050
14.157 123.00910.337 0.060
1134.577 2561.172 213.968 387.299
38.614 "354.97024.518 0.159

3.094 31.617 2.110 1.600
60.427 1570.954 111.2785.203
27.273 320.77921.145 45.298
47.858 616.34742.071 0.591
24.856 103.0887.151 0.450
57.538 930.91158.536 196.216
113.493 801.74564.315 375.969
63.622 330.59123.858 0.215
31.380 76.401 6.133 0.239
25.723 210.85712.782 14.110;

ENDDATA
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| §auuy CRS yuwesilodonald ves avinsaii 1 fadenaldi 1

MAX = Lfa(1);
Lfa(1)*Y V(1,1)-@Sum(DMUS())j#NE#1:Lda(j)*Y V(j,1))<= 0;
@FOR(OUTPUT()|#NE#1:Y V(1,0)-@Sum(DMUS(j) [#NE#1:Lda()*YV(j,r))<= 0);
@FOR(INPUT(i): @Sum(DMUS j) [[#NE#1:Lda())*XV(j.i))-X V(1 i)<= 0);

End

| §uny VRS yunesiledonald ves avinsain 1 osonaldd 1

MAX = Lfa(1);
Lfa(1)*Y V(1,1)-@Sum(DMUS()j#NE#1:Lda(j)*Y V(j,1))<= 0;
@FOR(OUTPUT()[#NE#1:Y V(1,1)-@Sum(DMUS(j) [#NE#1:Lda())*YV(j.r))<= 0);
@FOR(INPUT(i): @Sum(DMUS)j#NE#1:Lda(j)*X V(j,i))-XV(1,i)<= 0);
@SUM(DMUS()|[j¥NE#1:Lda(j))=1;

End

TH T T E P T e e e

favealilsunsy Lingo 7 1% lumsdmnanzuuutlsz@ninin 35ueq Seiford and Zhu(1998)
MODEL:
SETS:
DMUS/1..23/:Lda;
INPUT/1..3/:;
OUTPUT/1..4/;
IDMU(DMUS,INPUT): XV;
ODMU(DMUS,OUTPUT):YV;
ENDSETS
DATA:
XV =8622.515 342.8633509.355

10765.898 456.1729189.747



739.00020.453

3171.600

18.826 1.550

7761.822

11396.848

4993.445

666.84328.439

106.7304.891

63.774 3.830

2451.332

163.494 8.869

7.077 0.466

361.508 60.256

202.8028.745

78.370 8.774

27.301 2.461

808.16429.887

765.66636.055

141.8267.600

57.615 3.263

145.9335.844

311.689
133.3322526.143
84.889
325.3472365.688
487.5936157.023
193.708 1993.547
409.833

571.877

73.618

104.080 1620.998
228.141

29.221

789.061

191.726

576.940

95.025

376.574

498.495

250.868

50.205

104.254;

YV =494711 6802.766

545.893 14164.423 1098.250

228.112192.764 43.733 626.440

515.3883850.260

0.121 84.777

5.146 18.088

634.4325059.578

8904.285

306.3311294.602

98



1080.230 6624.603 529.2202673.765

1207.227 6604.886 906.763 11362.339

364.1504913.699 346.5351900.935

107.427297.86950.237 675.300

256.632313.33335.248 108.050

14.157 123.00910.337 0.060

1134.577 2561.172 213.968 387.299

38.614 354.97024.518 0.159

3.094 31.617 2.110 1.600

60.427 1570.954 111.2785.203

27.273 320.77921.145 45.298

47.858 616.34742.071 0.591

24.856,103.0887.151  0.450

57.538 °930.911 58.536 196.216

113.493801.74564.315 375.969

63.622 330.59123.858 0.215

31.380 76.401 6.133 0.239

25.723 210.85712.782 14.110;

ENDDATA

| @y CRS Taderidmeniiu vos awnsaii 1

MIN = Be;
@FOR(INPUT(i):Be*XV(1,1)-@Sum(DMUS(j)[j¥NE#1:Lda())*XV(j,))>= 0);
@FOR(OUTPUT(r):@Sum(DMUS())[j#NE#1:Lda())*Y V(j,r))-Y V(1,5)>= 0);

End

| sy VRS Tasenindmentu ves annsalii 1

MIN = Be;
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@FOR(INPUT(i):Be*XV(1,i)-@Sum(DMUS()) j#NE#1:Lda(j)*XV(j,i)>= 0);
@FOR(OUTPUT(r): @Sum(DMUS()[j#NE#1:Lda())*Y V(j,r))-Y V(1,0)>= 0);
@SUM(DMUS(j)|j#NE#2:Lda(j))=1;

End

BN R RN R RN R R R RN AR RA R RA R RA AR AR

MODEL:

SETS:
DMUS/1..23/:Lda;
INPUT/1..3/:;
OUTPUT/1..4/;;
IDMU(DMUS,INPUT):XV;
ODMU(DMUS,OUTPUT):YV;

ENDSETS

DATA:

XV =8622.515 342.8633509.355
10765.898 456.1729189.747
739.00020.453 311.689
3171.600 133.3322526.143
18.826 1.550 84.889
7761.822 325.3472365.688
11396.848 487.5936157.023
4993.445 193.708 1993.547
666.84328.439 409.833
106.7304.891 571.877
63.774 3.830 73.618

2451.332 104.0801620.998



163.4948.869 228.141
7.077 0.466 29.221
361.50860.256 789.061
202.8028.745 191.726
78.370 8.774 576.940
27.301 2.461 95.025
808.16429.887 376.574
765.66636.055 498.495
141.8267.600 250.868
57.615 3.263 50.205

145.9335.844 104.254;

YV =494711 6802.766 634.4325059.578

545.893 14164.423 1098:250 8904.285

228.112'192.764 43.733  626.440

515.3883850.260 306.3311294.602

0.121 84.777 5.146 18.088

1080.230 6624.603 529.2202673.765
1207.227 6604.886 906.763 11362.339
364.1504913.699 346.5351900.935

107.427297.869 50.237 675.300

256.632313.33335.248 108.050

14.157 123.00910.337 0.060

1134.577 2561.172 213.968387.299

38.614 354.97024.518 0.159

3.094 31.617 2.110 1.600

60.427 1570.954 111.2785.203
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27.273 320.77921.145

47.858 616.34742.071

24.856 103.0887.151

57.538 930.91158.536

113.493 801.74564.315

63.622 330.59123.858

31.380 76.401 6.133

25.723 210.85712.782

ENDDATA

o Y Y v o 7
! 31y CRS ﬂmawa%wmuﬂu VBN dHNNTUN 1

MAX = Lfa;

@FOR(OUTPUT(r):Lfa*Y V(1,r)-@Sum(DMUS() [i#NE#1:Lda(j)*Y V(j,r)<= 0);

@FOR(INPUT(1):@Sum(DMUS()j#ENE#1 :Lda(j)* X V(j;1))-XV(1,1)<= 0);

End

o [ Yy vy [ S
! 93U U VRS ﬂ%ﬂﬂﬂﬂllﬂWﬁﬂiJﬂu VDI ANNIUN 1

MAX = Lfa;

@FOR(OUTPUT(r):Lfa*Y V(1,r)-@Sum(DMUS())j#NE#1:Lda(G)*Y V(j,r))<= 0);
@FOR(INPUT(i): @Sum(DMUS()j#NE#1:Lda()*X V(j,i))-XV(1,i)<= 0);

@SUM(DMUS()|i#NE#1:Lda(j))=1;

End

45.298
0.591
0.450
196.216
375.969
0.215
0.239

14.110;
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