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In this study of Technical Efficiency of Co-operative Stores in Bangkok has the main
objective was to study and compare the technical efficiency operating of cooperative stores
in Bangkok by using a Data Envelopmant Analysis [DEA] and swot Analysis . In order to
develop a useful guideline for operating adjustment of 20
co-operative stores in Bangkok with their efficiency technics operating in the year of 2003
and 2004

The study in 2003 found that the average value of technical efficiency operating was
0.987 with 15 co-operative stores and 5 co-operative stores were operated
inefficiency. In 2004 found that the average value of technical efficiency operating was
0.978 with 12 co-operative stores operated efficiency and 8 co-operative stores were
operated in efficiency

As the result, the average value of technical efficiency operating in year 2003 and
2004 for all the co-operatives stores in Bangkok was 0.983 by 12 co-operative stores were
efficiency and 8 co-operative stores were in efficiency

Besides that to study inefficiency co-operative store were classified nonviolence
operated because of the average value operating was less than1 but it was nearly to be 1.
The reason why most co-operative store acquired related technical efficiency value index
less than 1 because sales proceeds level and net margin were lower than the appropriate

output product level which compared to production factors rang as the following :
® (Cost of good
® Salary and benefit expends of staffs
® Utility Supplied expends
® Sale expends

® (Operating expends



Moreover, salary and benefit expends, utility supplied expends, sale expends and
operating expends were high. Inefficient groups were able to be studied tendencies to
adjust those co-operatives to be effective. By considering the efficiency operating
procedure that the reference groups being operated.

The 6 samples co-operative store situated in Bangkok were gathered :

® The Transportation Co-operative .,Ltd.

® Krungthep Co-operative store .,Ltd.

® Rajaphat Institute Phranakhon Co-operative .,Ltd.

® Communication Authority of Thailand Co-operative store

® Kasetsart University Co-operative store .,Ltd.

® Union Co-operative Bangchan store .,Ltd.
Interviewing clerks working in those co-operative store as well as customers and observing
were the method being analyzed strong-point, weak-point, opportunities and difficulties. It
found that weak-point in inefficiency co-operative store was unsuitable location, for example:
location in discomfort areas and inconvenience places. As well as higher salary while
considering by DEA (Data Envelopment Analysis) was agreeable. To increase the income
was introduced to reduce salary and benefit expands. Considering the inefficiency weak-
point it found that handle supporters were shortage. There also were a big numbers of
competitors in the same area. These co-operative store were unable to strive against the
lower capital investment. Consequently, those competitors have obtained some market
share. So, these co-operative store have received falling-off net profit and sales. The
effective technic co-operative store with strong — point were located in the appropriate
community areas convenience for walk in customers. With comparison to goods prices from
grocery store in the same area were cheaper. Moreover, those efficiency co-operative store
were supported by related authority department.

In order to organize the inefficiency matter analyzed sampling group with DEA (Data
Envelopment Analysis) by considering efficiency operating adjusted. Accordingly, strong-
point, weak-point, opportunities and difficulties should be studied well .Making good plan for

operating further being efficiency co-operative store.
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filisvAnsnmdasas 100 vidaasilANsr@nBnnmindL 0.5 thues  defailsyAnanndivala
Tmﬁ%miﬁﬁmmwLﬂuﬁﬁmﬂifzam'ﬁmwﬁuﬁmﬁ’(Relative Efficiency Measure) Wit nanaAe
fitse@ananinaes DMUlaazunnviFeteawA luiunaniannisilFauieuiFunndadanns
nARLazSuNnanARTes DMU dufunnidadanisuanuazdsunnuaudnues DMU ﬁluj
Inenanzatingdia DMU fisauifuairedaunes Frontier tials DMURIRn&Ansidusnnsguly
nndTeuiay
faulslunsinsnassiilssnaydas

faudstladgn1suas (Input)

X1 = U UAWAE

X2 = Anldane Gudausemeineuuazs o mifinanmen
X3 = Aranasdineg

X4 = Anldanalungang

X5 = AN ldane lun17ANL 19
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AT ULLLAN A8 1 N1 3ANEI LU Output-oriented Model THmat
Output-oriented Model

MaxZ, = 0O, - €[(SOUT(Y1), + SOUT(Y2), + (SIN (X1),+ SIN (X2),+ SIN (X3) +
SIN (X4),+ SIN (X5),)]

Subject to

20
2 Ax1)j+ SIN(X1), = X1,
j=1
20

2. MX2)j+ SINX2), = X2,
j=1
20

k

D UA(X3) [+ SIN(X3) = X3,

j=1

20
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=)

D N(Xa)j+ SIN(X4),
j=1
20
> A(X5)j+ SIN(X5),
j=1
20
D A(Y1)] - SOUT (Y1)
=1

20

2 A(v2)j - SouT (v2),

j=1

k

I
D
=
N

Aj, SIN (X1) ., SIN (X2) ,, SIN (X3) , SIN (X4) ,, SOUT (Y1), SOUT (Y2), > 0

0, ligniianTesnue

Max Z =

X1 =
X2 =

X3 =
X4 =
X5 =
Y1 =
Y2 =
SIN (X1) =

NANARGIZA
ANUTZANEN NI ATIA

= @
TUINNHAUNALAN

3.

¥

FuvuduAae  (Midae: U/l

Anldane B v amenauuazlss Temifinaamenm
(e un/a)

Aranaseytling (wudae: /)

Al Tunnsane (idag: un/l)

Alana Tunnsaiuey (rdag: un/l)

2aaUne (Vudae: un/a)

nnlagns (muog:um/Al)

AN Slack TIFUNURLATNE (Midae:Ln/a)
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AN Slack Aa9A7 A sRuLAauaInIinauLa sl sy lamiinuaag

SIN (X2) =
Wi (mudaeunAl)
SIN (X3) , = A1 Slack 1@9A@81304LlnA (uidas: 119/2)
SIN (X4) , = @1 Slack 2891 l9aelun13ae (Wdae: unal)
SIN (X5) , = A1 Slack 189A1 lganelun1safine (ruae: un/al)
SOUT(Y1), = A" Slack 18989AUE (Vg Un/Al)
SOUT(Y2) , = A" Slack 28911 l9gns (Mudae: uw/Al)
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WANTSILASIZWIAYAAINIE Data Envelopment Analysis : DEA



Results from DEAP Version 2.1

Instruction file

Data f

ile

Output orientated

Scale assumption:

92546.1ns
92546-dta.txt

DEA

VRS

Two-stage DEA method

EFFICIENCY SUMMARY:

firm

mean

Note:

Note also that all subsequent tables refer to VRS results

technical efficiency from CRS DEA
technical efficiency from VRS DEA

0.

crste vrste

0.865 1.000 O
0.926 1.000 O
1.000 1.000 1
0.984 1.000 O
0.883 0.942 0
1.000 1.000 1
1.000 1.000 1
0.896 0.908 O
0.945 0.954 O
0.870 1.000 O
1.000 1.000 1
1.000 1.000 1
0.947 1.000 O
0.917 0.939 ©
1.000 1.000 1
1.000 1.000 1
1.000 1.000 1
1.000 1.000 1
0.924 1.000 O
0.987 0.988 0
0.957 0.987
crste =

vrste =

scale =

scale efficiency = crste/vrste

scale

.865
.926
.000
.984
.937
.000
.000
.988
.990
.870
.000
.000
.947
.977
.000
.000
.000
.000
.924
.999

970

SUMMARY OF OUTPUT SLACKS:

firm

OoONOUVITRAWN R

10

12
13
14
15
16

output:

OCOO0OO0OOO0OOOOOOOOOOO0O

1
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

[clelololelele]

.000
.000
.000
.000
.000
.000
.000
380784.
289250.

0.

0.

0.

552
530
000
000
000

0.000

782349,
0.
0.

880
000
000

104



17
18
19
20

mean

0.
0.
0.
0.

0.

000
000
000
000

000

SUMMARY OF INPUT SLACKS:

firm

input:

O OO0OO0O0OCO0OOO0OOOOOOOOOOOOO0O

SUMMARY OF PEERS:

firm peers:

16 7 17

16 7 12

1

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

11

12
17

15

SUMMARY OF PEER WEIGHTS:
(in same order as above)

firm peer weights:

1
2
3

1.000
1.000

0.
0.
0.
759207.

110579.

w
'_\
(9a}
N
OO O OQOOO

9544

OOOOONOOOOO

13

000
000
000
233

610

.000
.000
.000
.000
326816.
.000
.000
.076
.000
.000
.000
.000
.000
.535
.000
.000
.000
.000
.000
636755.

54528.

844

929
069

QOO OOOO

QOO OOOOOOOO0O

.000
.000
.000
.000
.000
.000
.000
.090
.602
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

3930.

635

9964

OCOOO0OOO0OOOOOOOOOOOOOO

.000
.000
.000
.000
.685
.000
.000
.000
.767
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
10409.

5519.

241
835

49658

COO0OO0OOO0OOOOO0OOOOOPR,OOOO

52582

105

.000
.000
.000
.000
.923
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
555068.

.649

050



.000
.302
.000
.000
.244
271
.000
.000
.000
.000
.211
.000
.000
.000
.000
.000

ORRRRRORHRFEROORROR

0.582 0.112 0.004

0.209 0.545 0.002
0.529 0.002 0.198

0.442 0.006 0.313 0.027

PEER COUNT SUMMARY:

(i.e., no. times each firm is a peer for another)

firm peer count:

SUMMARY OF OUTPUT TARGETS:

firm

OoONOUVITRAWN R

OOONWRONWNRHEOOR~AOONOOO

output

283900711.
24313705.
.280
6293005.
11797480.
8772104.
14960496.
5728150.
.949
.680
39290696.
.620

12906992

4319252
703802

5408802

30941655.
7392246.
1166699.
4347983.
2798766.
3028523.

.053 0.931 0.017

1
120
930

460
531
340
950
511

160

280
003
600
470
500
910

2143481.
398605.
342415.

1032319.

1168474.

1045706.

1473353.
557603.
525264.

3574.

3171543,
473901.
981813.
918184.
331000.
696650.
143903.

37705.

690
690
850
850
770
720
660
507
306
890
960
520
890
481
000
830
170
700

106



19 103572190.050 112399.
20 14241606.003 1415761.
SUMMARY OF INPUT TARGETS:
firm input: 1
1 257422915.99021105218.
2 20311064.830 1002801.
3 10809395.460 913390.
4 4638785.670 533696.
5 9391484.450 672503.
6 7021250.240 317817.
7 12652103.060 502180.
8 4880845.120 207133.
9 3450968.210 246540.
10 528733.600 123600.
11 33728892.480 3191555.
12 4407370.930 93000.
13 24466588.940 1767429.
14 5687743.280 415513.
15 287000.000 17500.
16 3291446.920 417860.
17 2606907 .320 0.
18 2744902 .350 0.
19 83714154.150 5422343.
20 12021000.230 490944.
FIRM BY FIRM RESULTS:
Results for firm: 1
Technical efficiency = 1.000
Scale efficiency = 0.865 (drs)
PROJECTION SUMMARY:
variable original
value
output 1 283900711.120
output 2 2143481.690
input 1 257422915.990
input 2 21105218.560
input 3 7956942 .180
input 4 935771.830
input 5 41856679.220
LISTING OF PEERS:
peer  Tambda weight
1 1.000
Results for firm: 2
Technical efficiency = 1.000
Scale efficiency = 0.926 (drs)
PROJECTION SUMMARY:
variable original
value
output 1 24313705.930
output 2 398605.690
input 1 20311064.830
input 2 1002801.500
input 3 372244.360
input 4 388674.920
input 5 3862397.800
LISTING OF PEERS:

peer  Tambda weight
2 1.000

920
076

560
500
000
000
156
000
000
924
000
000
000
000
500
465
000
000
000
000
230
071

7956942

372244,

226915
168425

141748.
106584.
6377.
4626.
7360.

63772

276090.

205

364360.
108776.
68223.
13510.
0.
75894,
3870879.

6652

radial
movement

OOOOOOO

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

.180 935771
360 388674.
.950 1640.
.070 11065
090 33749.
190 27614.
760 14245
910 6312
898 41987.
.010 1470.
180 239.
.000 151130.
260 205896.
240 13447.
240 0
000 0
000 5570.
000 6194 .
340 185717
.190 15761
sTack
movement
0.000
0.000
0.000
0.000
0.000
0.000
0.000
sTack
movement
0.000
0.000
0.000
0.000
0.000
0.000
0.000

4
.830
920
310
.960
225
590
.000
.180
383
090
000
450
840
570
.000
.000
000
280
.330
.359

2839
21
2574
211
79

9
418

243
3
203
10
3

3
38

41856679.
3862397.
1936877.
1321751.
1736653.

959156.
963607.
397294.
522703.
250278.
4670666 .
546583.
5886451.
1306567.
1054721.
689094.
48763.
284375.
20905984.
942194.

projected

value
00711.120
43481.690
22915.990
05218.560
56942.180
35771.830
56679.220

projected

value
13705.930
98605.690
11064.830
02801.500
72244 .360
88674.920
62397.800

107

220
800
780
560
067
050
240
650
790
150
180
690
170
540
260
290
190
530
980
900



Results for firm:

3

Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 12906992.280
output 2 342415.850
input 1 10809395.460
input 2 913390.000
input 3 226915.950
input 4 1640.310
input 5 1936877.780
LISTING OF PEERS:
peer  Tambda weight
3 1.000
Results for firm: 4
Technical efficiency = 1.000
Scale efficiency = 0.984
PROJECTION SUMMARY:
variable original
value
output 1 6293005.460
output 2 1032319.850
input 1 4638785.670
input 2 533696.000
input 3 168425.070
input 4 11065.960
input 5 1321751.560
LISTING OF PEERS:
peer  Tambda weight
4 1.000
Results for firm: 5
Technical efficiency = 0.942
Scale efficiency = 0.937
PROJECTION SUMMARY:
variable original
value
output 1 11115922.290
output 2 1100970.220
input 1 9391484.450
input 2 999320.000
input 3 141748.090
input 4 133389.910
input 5 2233237.990

LISTING OF PEERS:

peer  Tambda weight

7 0.302
4 0.582
13 0.112

11 0.004

(crs)

radial
movement

OQOOOOOO0O

(drs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

(drs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

681558.

67504.
.000
.000
.000
.000
.000

[elololole)

241
550

sTack
movement
.000
.000
.000
.000
.000
.000
.000

OOOOOOO0O

sTack
movement
.000
.000
.000
.000
.000
.000
.000

OOOOOOO

sTack
movement
0.000

0.000

0.000
-326816.844
0.000
-99640.685
-496584.923

projected
value

12906992
342415
10809395

226915

.280
.850
.460
913390.
.950

1640.
1936877.

000

310
780

projected
value

6293005
4638785

168425
11065

.460
1032319.
.670
533696.
.070
.960
1321751.

850
000

560

projected
value

11797480.
1168474.
9391484.

672503.
141748.
33749.
1736653.

531
770
450
156
090
225
067

108



109

Results for firm: 6
Technical efficiency = 1.000
Scale efficiency = 1.000 (crs)
PROJECTION SUMMARY:
variable original radial slack projected
value movement movement value
output 1 8772104.340 0.000 0.000 8772104.340
output 2 1045706.720 0.000 0.000 1045706.720
input 1 7021250.240 0.000 0.000 7021250.240
input 2 317817.000 0.000 0.000 317817.000
input 3 106584.190 0.000 0.000 106584.190
input 4 27614.590 0.000 0.000 27614.590
input 5 959156.050 0.000 0.000 959156.050
LISTING OF PEERS:
peer  Tambda weight
6 1.000
Results for firm: 7
Technical efficiency = 1.000
Scale efficiency = 1.000 (crs)
PROJECTION SUMMARY:
variable original radial slack projected
value movement movement value
output 1 14960496.950 0.000 0.000 14960496.950
output 2 1473353.660 0.000 0.000 1473353.660
input 1 12652103.060 0.000 0.000 12652103.060
input 2 502180.000 0.000 0.000 502180.000
input 3 6377.760 0.000 0.000 6377.760
input 4 14245.000 0.000 0.000 14245.000
input 5 963607 .240 0.000 0.000 963607.240
LISTING OF PEERS:
peer  Tambda weight
7 1.000
Results for firm: 8
Technical efficiency = 0.908
Scale efficiency = 0.988 (irs)
PROJECTION SUMMARY:
variable original radial sTack projected
value movement movement value
output 1 5198849.850 529300.661 0.000 5728150.511
output 2 160480.280 16338.675 380784.552 557603.507
input 1 4880845.120 0.000 0.000 4880845.120
input 2 238680.000 0.000 -31546.076 207133.924
input 3 7708.000 0.000 -3081.090 4626.910
input 4 6312.180 0.000 0.000 6312.180
input 5 397294.650 0.000 0.000 397294.650

LISTING OF PEERS:_
peer  Tambda weight

16 0.244
7 0.209
17 0.545

12 0.002



Results for firm: 9
Technical efficiency = 0.954
Scale efficiency = 0.990
PROJECTION SUMMARY:
variable original
value
output 1 4120189.000
output 2 225136.470
input 1 3450968.210
input 2 246540.000
input 3 82892.500
input 4 42334.150
input 5 522703.790
LISTING OF PEERS:
peer  Tambda weight
12 0.271
16 0.529
10 0.002
17 0.198
Results for firm: 10
Technical efficiency = 1.000
Scale efficiency = 0.870
PROJECTION SUMMARY:
variable original
value
output 1 703802.680
output 2 3574.890
input 1 528733.600
input 2 123600.000
input 3 63772.010
input 4 1470.090
input 5 250278.150
LISTING OF PEERS:
peer  Tambda weight
10 1.000
Results for firm: 11
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 39290696.160
output 2 3171543.960
input 1 33728892.480
input 2 3191555.000
input 3 276090.180
input 4 239.000
input 5 4670666.180

LISTING OF PEERS:

peer  Tambda weight

11 1.000

@irs)

radial
movement

199063.

10877.
.000
.000
.000
.000
.000

[elolelole)

@Girs)

949
306

radial
movement

OQOOOOOO0O

(crs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

sTack
movement

0.
289250.
0.

0.
-75531.
-346.
0.

000
530
000
000
602
767
000

sTack
movement

OQOOOOCOO0O

.000
.000
.000
.000
.000
.000
.000

sTack
movement

OOOOOO0OO0O

.000
.000
.000
.000
.000
.000
.000

projected
value

4319252

525264.
3450968.
246540.
7360.
41987.
522703.

.949

306
210
000
898
383
790

projected
value

703802

3574.
528733.
123600.
.010

1470.
250278.

63772

.680

890
600
000

090
150

projected
value

39290696.

3171543.
.480
.000

33728892
3191555

276090.
239.
4670666 .

160
960

180
000
180

110



Results for firm: 12

Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 5408802.620
output 2 473901.520
input 1 4407370.930
input 2 93000.000
input 3 205.000
input 4 151130.450
input 5 546583.690
LISTING OF PEERS:
peer  Tambda weight
12 1.000
Results for firm: 13
Technical efficiency = 1.000
Scale efficiency = 0.947
PROJECTION SUMMARY:
variable original
value
output 1 30941655.280
output 2 981813.890
input 1 24466588.940
input 2 1767429.500
input 3 364360.260
input 4 205896.840
input 5 5886451.170
LISTING OF PEERS:
peer  Tambda weight
13 1.000
Results for firm: 14
Technical efficiency = 0.939
Scale efficiency = 0.977
PROJECTION SUMMARY:
variable original
value
output 1 6942463.450
output 2 127569.720
input 1 5687743.280
input 2 510956.000
input 3 108776.240
input 4 13447.570
input 5 1306567.540

LISTING OF PEERS:_
peer  Tambda weight

7 0.211
4 0.442
11 0.006
15 0.313

13 0.027

(crs)

radial
movement

OOOOOOO0O

(drs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

(drs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

449782.

8264.
.000
.000
.000
.000
.000

[elololole)

553
881

sTack
movement
.000
.000
.000
.000
.000
.000
.000

OOOOOOO0O

sTack
movement
.000
.000
.000
.000
.000
.000
.000

OOOOOOO

sTack
movement
0.000
782349.880
0.000
-95442.535
0.000
0.000
0.000

projected
value

5408802

205

.620
473901.
4407370.
93000.
.000
151130.
546583.

520
930
000

450
690

projected
value

30941655

981813.
24466588.
1767429.
364360.
205896.
5886451.

.280

890
940
500
260
840
170

projected
value

7392246.
918184.
5687743.
415513.
108776.
13447.
1306567.

003
481
280
465
240
570
540



Results for firm: 15
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 1166699.600
output 2 331000.000
input 1 287000.000
input 2 17500.000
input 3 68223.240
input 4 0.000
input 5 1054721.260
LISTING OF PEERS:
peer  Tambda weight
15 1.000
Results for firm: 16
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 4347983.470
output 2 696650.830
input 1 3291446.920
input 2 417860.000
input 3 13510.000
input 4 0.000
input 5 689094 .290
LISTING OF PEERS:
peer Tambda weight
16 1.000
Results for firm: 17
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 2798766.500
output 2 143903.170
input 1 2606907.320
input 2 0.000
input 3 0.000
input 4 5570.000
input 5 48763.190

LISTING OF PEERS:
peer  Tambda weight
17 1.000

(crs)

radial
movement

OOOOOOO0O

(crs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

(crs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

sTack
movement

OOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

sTack
movement

OQOOOOCOO0O

.000
.000
.000
.000
.000
.000
.000

sTack
movement

OQOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

projected
value

1166699.
331000.
287000.
17500.
68223.
0.

1054721.

600
000
000
000
240
000
260

projected
value

4347983.
696650.
3291446.
417860.
13510.
0.
689094 .

470
830
920
000
000
000
290

projected
value

2798766.
143903.
2606907.
0.

0.

5570.
48763.

500
170
320
000
000
000
190

112



Results for firm: 18

Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 3028523.910
output 2 37705.700
input 1 2744902.350
input 2 0.000
input 3 75894 .000
input 4 6194.280
input 5 284375.530
LISTING OF PEERS:
peer  Tambda weight
18 1.000
Results for firm: 19
Technical efficiency = 1.000
Scale efficiency = 0.924
PROJECTION SUMMARY:
variable original
value
output 1 103572190.050
output 2 112399.920
input 1 83714154.150
input 2 5422343.230
input 3 3870879.340
input 4 185717.330
input 5 20905984.980
LISTING OF PEERS:
peer  Tambda weight
19 1.000
Results for firm: 20
Technical efficiency = 0.988
Scale efficiency = 0.999
PROJECTION SUMMARY:
variable original
value
output 1 14074319.290
output 2 648841.740
input 1 12021000.230
input 2 1127700.000
input 3 6652.190
input 4 26170.600
input 5 1497262.950

LISTING OF PEERS:
peer Tambda weight
16 0.053
7 0.931
12 0.017

(crs)

radial
movement

OOOOOOO0O

(drs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

(drs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

167286.
.103
.000
.000
.000
.000
.000

7712

[elolelole)

713

s

ack

movement

OOOOOOO0O

s

.000
.000
.000
.000
.000
.000
.000

ack

movement

OOOOOOO

s

.000
.000
.000
.000
.000
.000
.000

ack

movement

0.
759207.

000
233

0.000

~636755.

929

0.000

~10409.
-555068.

241
050

projected
value

3028523.
.700
2744902.
0.
75894.
6194.
284375.

37705

910

350
000
000
280
530

projected
value

103572190.
112399.
83714154.
5422343,
3870879.
185717.
20905984.

050
920
150
230
340
330
980

projected
value

14241606.
1415761.
12021000.

490944 .
.190
15761.
942194.

6652

003
076
230
071

359
900



Results from DEAP Version 2.1

Instruction file 92547.1ns
Data file = §2547-dta.txt

Output orientated DEA
Scale assumption: VRS

Two-stage DEA method

EFFICIENCY SUMMARY:

firm crste vrste scale

1 0.866 1.000 0.866 drs
2 0.934 0.982 0.951 drs
3 0.961 0.983 0.977 drs
4 1.000 1.000 1.000 -
5 0.916 0.936 0.978 drs
6 1.000 1.000 1.000 -
7 1.000 1.000 1.000 -
8 0.874 0.888 0.984 irs
9 0.915 0.918 0.997 irs
10 1.000 1.000 1.000 -
11 0.940 1.000 0.940 drs
12 1.000 1.000 1.000 -
13 0.986 1.000 0.986 drs
14 0.971 0.981 0.989 drs
15 1.000 1.000 1.000 -
16 1.000 1.000 1.000 -
17 1.000 1.000 1.000 -
18 1.000 1.000 1.000 -
19 0.884 0.886 0.998 irs
20 0.980 0.981 0.999 drs
mean 0.961 0.978 0.983

Note: crste
vrste
scale

technical efficiency from CRS DEA
technical efficiency from VRS DEA
scale efficiency = crste/vrste

Note also that all subsequent tables refer to VRS results

SUMMARY OF OUTPUT SLACKS:

firm output: 1 2
1 0.000 0.000
2 0.000 1088629.071
3 0.000 1297155.674
4 0.000 0.000
5 0.000 3479.262
6 0.000 0.000
7 0.000 0.000
8 0.000 423691.136
9 0.000 479987.566

10 0.000 0.000
11 0.000 0.000
12 0.000 0.000
13 0.000 0.000
14 0.000 569098.155
15 0.000 0.000
16 0.000 0.000



17
18
19
20

mean

0.
0.
0.
0.

0.

000
000
000
000

000

SUMMARY OF INPUT SLACKS:

firm

mean

SUMMARY OF PEERS:

firm peers:

input:

1
13

13
13

O OO0OO0O0OCO0OOO0OOOOOOOOOOOOO0O

12

16

16

17
12

1

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

16
12

13

16
16

0.
0.
632766.
735849,

261532

0.
0.
364694.
0.
258521.
0.

000
000
784
487

.857

000
000
747
000
502
000

0.000

47784.

924

QOO OOWMOOOOO

658821.
66953.

12

10

608

.000
.000
.000
.000
.000
.801
.000
.000
.000
.000
.000

288
547

2992

COOO0OOOCOOOCOOOOOOOOO

3

.000

66808.
152294.
.000
.000
.000
.000
.000
.452
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

12451.

762
863

204

1012

0.
1375009.
0.
0.
59963.
0.
0.
0.
5068.
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.031

N OO0OO0OO0OOO0OOO0OO0OO0OO0O

000
000
000
000
365
000
000
000
255

0.
493007.
885140.

0.
257728.
.000
.000
.000
.000
.000
.000
.000
.000
.928
.000
.000
.000
.000
470189.
481527.

138855.

115

000
130
596
000
015

629
091

119



SUMMARY OF PEER WEIGHTS:
(in same order as above)

firm peer weights:

1 1.000

2 0.382 0.021 0.597

3 0.646 0.002 0.352

4 1.000

5 0.188 0.227 0.585

6 1.000

7 1.000

8 0.461 0.058 0.114 0.304 0.064
9 0.416 0.032 0.444 0.108

10 1.000

11  1.000

12 1.000

13 1.000

14 0.388 0.203 0.401 0.009

15 1.000

16 1.000

17 1.000

18 1.000

19 0.009 0.320 0.051 0.231 0.388
20 0.792 0.002 0.157 0.049

PEER COUNT SUMMARY : o
(i.e., no. times each firm is a peer for another)

firm peer count:

=
=
OOONOOOUVTAOWOOUVIRORMOOR

SUMMARY OF OUTPUT TARGETS:

firm output: 1 2
1 273266180.050 1522759.980
2 26280504.517 1219810.974
3 13538094.670 1430470.636
4 8013302.780 1014767.200
5 12023565.276 1008737.315
6 9307004.190 642432.070
7 16499662.600 1656653.810
8 5084530.975 524961.444
9 3970373.227 512049.618

10 1088660.030 78302.420



40355223.
11889916.

34899732

8537891.
6166766.
4450700.
2240685.
3267846.
6938306.

15211772

030
730
.460
309
360
310
500
670
464
.627

SUMMARY OF INPUT TARGETS:

firm

OOoONOUVITAWNE

input:

FIRM BY FIRM

247893397

21668012.
11228249.
6071665.
9406471.
7373683.
14000683.
4271029.

3102532

828548.
34155630.
9708796.
27650951.
6799205.
5623493.
3410831.

2113352

3010630.
5771898.
12827216.

RESULTS:

Results for firm:

Technical efficiency
Scale efficiency

PROJECTION SUMMARY:

varia

output
output
input
input
input
input
input

ble
1
2
1
2
3
4

5

1
.160
130
880
150
060
530
940
720
.690
640
380
190
140
770
440
820
.230
960
010
630

1
1.0
0.8

3593238.
958666.
1611394.
1053414.
276380.
773263.
77297.
6051.
749696.
1503638.

20735915.
1269698.
569545,
660515.
827168.
274184.
516620.
203495.
275690.
125260.
3415591.
108000.
1992058.
550058.
32000.
429450.
0.

0.
315901.
450478.

00

66 (drs)

original

273266
1522
247893
20735

8163095
1054412
42170082

LISTING OF PEERS:

peer
1

Tamb
1.

da weight
000

va
180.
759.
397.
915

Tue
050
980
160

.860
.920
.840
.460

050
780
400
805
960
790
750
180
672
290

860
250
253
000
498
000
000
392
000
000
000
000
000
199
000
000
000
000
750
712

8163095
321395
77335

207868.

135965

123743.
5479.
10660.
43064 .
65298.
282601.
4340.
376234.
92818.
35810.
19700.
0.
80478.
32828.
6563.

radial
movement

OQOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

3

0.

0.

0.

.458 209337.
.677 8172
210 22096.
.430 66280.
770 22252
070
000 14152.
548 20350.
420 1276.
920 152727.
000 148870.
450 256400.
760 13492
980
500 6840.
000 5390.
650
820 2558.
740 24078.
slack
movement
0.000
0.000
0.000
0.000
0.000
0.000
0.000

4

.920 1054412.840

700
.230
000
275
.260
000
300
245
920
610
000
500
.120
000
000
250
000
370
000

2732
15
2478
207
81
10
421

42170082
3682196.
1224418.
1543045.
2084235.
1403156.
1039306.

419113.
551323.
258164.
4989390.
755890.
6095348.
1143452
733184.
704236.
51083.
258771.
611628.
986052.

projected

value
66180.050
22759.980
93397.160
35915.860
63095.920
54412.840
70082.460

117

.460

380
824
620
805
060
560
610
040
110
910
550
700

.662

450
840
010
710
581
379



Results for firm: 2

Technical efficiency = 0.982
Scale efficiency = 0.951
PROJECTION SUMMARY:
variable original
value
output 1 25803044.280
output 2 128798.610
input 1 21668012.130
input 2 1269698.250
input 3 388204.220
input 4 346846.700
input 5 4175203.510
LISTING OF PEERS:
peer  Tambda weight
13 0.382
1 0.021
12 0.597
Results for firm: 3
Technical efficiency = 0.983
Scale efficiency = 0.977
PROJECTION SUMMARY:
variable original
value
output 1 13305931.540
output 2 131028.760
input 1 11228249.880
input 2 934240.000
input 3 229630.540
input 4 8172.230
input 5 2109559.420
LISTING OF PEERS:
peer  Tambda weight
7 0.646
13 0.002
4 0.352
Results for firm: 4
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 8013302.780
output 2 1014767.200
input 1 6071665.150
input 2 660515.000
input 3 207868.210
input 4 22096.000
input 5 1543045.620

LISTING OF PEERS:
peer lambda weight
4 1.000

(drs)

radial
movement
477460.237
2383.293
0.000
0.000
0.000
0.000
0.000

(drs)

radial
movement
232163.130
2286.202
.000
.000
.000
.000
.000

[elolelole)

(crs)

radial
movement
.000
.000
.000
.000
.000
.000
.000

OQOOOOOO

slack
movement
0.000
1088629.071
0.000

0.000
-66808.762
-137509.000
-493007.130

sTack
movement
0.000
1297155.674
0.000
-364694.747
-152294.863
0.000
-885140.596

slack
movement
.000
.000
.000
.000
.000
.000
.000

OQOOOOOO

projected
value
26280504.517
1219810.974
21668012.130
1269698.250
321395.458
209337.700
3682196.380

projected
value
13538094.670
1430470.636
11228249.880
569545.253
77335.677
8172.230
1224418.824

projected
value
8013302.780
1014767.200
6071665.150
660515.000
207868.210
22096.000
1543045.620

118



Results for firm: 5

Technical efficiency = 0.936
Scale efficiency = 0.978
PROJECTION SUMMARY:
variable original
value
output 1 11250782.180
output 2 940647.730
input 1 9406471.060
input 2 1085690.000
input 3 135965.430
input 4 126243.640
input 5 2341963.820
LISTING OF PEERS:
peer  Tambda weight
4 0.188
13 0.227
16 0.585
Results for firm: 6
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 9307004.190
output 2 642432.070
input 1 7373683.530
input 2 274184 .000
input 3 123743.770
input 4 22252.260
input 5 1403156.060
LISTING OF PEERS:
peer  Tambda weight
6 1.000
Results for firm: 7
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 16499662 .600
output 2 1656653.810
input 1 14000683.940
input 2 516620.000
input 3 5479.070
input 4 0.000
input 5 1039306.560

LISTING OF PEERS:
peer  Tambda weight
7 1.000

(drs)

radial
movement

772783.
64610.
0.

0.

0.

0.

0.

(crs)

096
323
000
000
000
000
000

radial
movement

OOOOOOO

(crs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO

.000
.000
.000
.000
.000
.000
.000

s]

ack

movement
0.000

3479.

262

0.000

-258521.
0.
-59963.
-257728.

s]

502
000
365
015

ack

movement

OOOOOOO

s]

.000
.000
.000
.000
.000
.000
.000

ack

movement

OOOOOOO

.000
.000
.000
.000
.000
.000
.000

projected
value

12023565

135965
2084235

.276
1008737.
9406471.

827168.
.430
66280.
.805

315
060
498

275

projected
value

9307004.
.070
7373683.
274184.
123743.
.260

642432

22252

1403156.

190
530
000
770

060

projected
value

16499662

.600
1656653.
14000683.
516620.
5479.

0.
1039306.

810
940
000
070
000
560



Results for firm: 8

Technical efficiency = 0.888
Scale efficiency = 0.984
PROJECTION SUMMARY:
variable original
value
output 1 4515156.720
output 2 89929.890
input 1 4271029.720
input 2 251280.000
input 3 10660.000
input 4 14152.300
input 5 419113.610
LISTING OF PEERS:
peer  Tambda weight
17 0.461
10 0.058
7 0.114
16 0.304
12 0.064
Results for firm: 9
Technical efficiency = 0.918
Scale efficiency = 0.997
PROJECTION SUMMARY:
variable original
value
output 1 3645670.150
output 2 29439.970
input 1 3102532.690
input 2 275690.000
input 3 72985.000
input 4 25418.500
input 5 551323.040
LISTING OF PEERS:
peer  lambda weight
10 0.416
4 0.032
16 0.444
12 0.108
Results for firm: 10
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 1088660.030
output 2 78302.420
input 1 828548.640
input 2 125260.000
input 3 65298.420
input 4 1276.920
input 5 258164.110

LISTING OF PEERS:
peer  lambda weight
10 1.000

@irs)

radial
movement
569374.255
11340.418
0.000
0.000
0.000
0.000
0.000

@irs)

radial
movement
324703.077
2622.083
.000
.000
.000
.000
.000

[elelolole)

(crs)

radial
movement
.000
.000
.000
.000
.000
.000
.000

OQOOOOOO0O

slack
movement
0.000
423691.136
0.000
-47784.608
0.000
0.000
0.000

slack
movement
0.000
479987.566
0.000
0.000
-29920.452
-5068.255
0.000

slack
movement
.000
.000
.000
.000
.000
.000
.000

OQOOOOOO

projected
value
5084530.975
524961.444
4271029.720
203495.392
10660.000
14152.300
419113.610

projected
value
3970373.227
512049.618
3102532.690
275690.000
43064.548
20350.245
551323.040

projected
value
1088660.030
78302.420
828548.640
125260.000
65298.420
1276.920
258164.110
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Results for firm: 11

Technical efficiency = 1.000
Scale efficiency = 0.940 (drs)
PROJECTION SUMMARY:
variable original radial slack projected
value movement movement value
output 1 40355223.030 0.000 0.000 40355223.030
output 2 3593238.050 0.000 0.000 3593238.050
input 1 34155630.380 0.000 0.000 34155630.380
input 2 3415591.000 0.000 0.000 3415591.000
input 3 282601.920 0.000 0.000 282601.920
input 4 152727.610 0.000 0.000 152727.610
input 5 4989390.910 0.000 0.000  4989390.910
LISTING OF PEERS:
peer  Tambda weight
11 1.000
Results for firm: 12
Technical efficiency = 1.000
Scale efficiency = 1.000 (crs)
PROJECTION SUMMARY:
variable original radial slack projected
value movement movement value
output 1 11889916.730 0.000 0.000 11889916.730
output 2 958666.780 0.000 0.000 958666.780
input 1 9708796.190 0.000 0.000 9708796.190
input 2 108000.000 0.000 0.000 108000.000
input 3 4340.000 0.000 0.000 4340.000
input 4 148870.000 0.000 0.000 148870.000
input 5 755890.550 0.000 0.000 755890.550
LISTING OF PEERS:
peer  Tambda weight
12 1.000
Results for firm: 13
Technical efficiency = 1.000
Scale efficiency = 0.986 (drs)
PROJECTION SUMMARY:
variable original radial slack projected
value movement movement value
output 1 34899732.460 0.000 0.000 34899732.460
output 2 1611394.400 0.000 0.000 1611394.400
input 1 27650951.140 0.000 0.000 27650951.140
input 2 1992058.000 0.000 0.000 1992058.000
input 3 376234.450 0.000 0.000 376234.450
input 4 256400.500 0.000 0.000 256400.500
input 5 6095348.700 0.000 0.000 6095348.700

LISTING OF PEERS:
peer  Tambda weight
13 1.000



Results for firm: 14
Technical efficiency = 0.981
Scale efficiency = 0.989
PROJECTION SUMMARY:
variable original
value
output 1 8378353.700
output 2 475266.790
input 1 6799205.770
input 2 559307.000
input 3 92818.760
input 4 13492.120
input 5 1332962.590
LISTING OF PEERS:
peer  Tambda weight
4 0.388
7 0.203
16 0.401
13 0.009
Results for firm: 15
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 6166766.360
output 2 276380.960
input 1 5623493.440
input 2 32000.000
input 3 35810.980
input 4 0.000
input 5 733184.450
LISTING OF PEERS:
peer  Tambda weight
15 1.000
Results for firm: 16
Technical efficiency = 1.000
Scale efficiency = 1.000
PROJECTION SUMMARY:
variable original
value
output 1 4450700.310
output 2 773263.790
input 1 3410831.820
input 2 429450.000
input 3 19700.500
input 4 6840.000
input 5 704236.840

LISTING OF PEERS:
peer Tambda weight
16 1.000

(drs)

radial
movement

159537.

9049.
.000
.000
.000
.000
.000

[elolelole)

(crs)

609
860

radial
movement

OQOOOOOO0O

(crs)

.000
.000
.000
.000
.000
.000
.000

radial
movement

OOOOOOO0O

.000
.000
.000
.000
.000
.000
.000

sTack
movement
0.000
569098.155
0.000
-9248.801
0.000
0.000
-189509.928

sTack
movement
.000
.000
.000
.000
.000
.000
.000

OQOOOOCOO0O

sTack
movement
.000
.000
.000
.000
.000
.000
.000

OQOOOOOO0O

projected
value

8537891.
1053414.
.770
550058.

92818.
.120
.662

6799205

13492
1143452

309
805

199
760

projected
value

6166766.
276380.
5623493.
32000.
35810.
0.
733184,

360
960
440
000
980
000
450

projected
value

4450700.
773263.
3410831.
429450.
19700.
6840.
704236.

310
790
820
000
500
000
840

122
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Results for firm: 17
Technical efficiency = 1.000
Scale efficiency = 1.000 (crs)
PROJECTION SUMMARY:
variable original radial sTack projected
value movement movement value
output 1 2240685.500 0.000 0.000 2240685.500
output 2 77297 .750 0.000 0.000 77297.750
input 1 2113352.230 0.000 0.000 2113352.230
input 2 0.000 0.000 0.000 0.000
input 3 0.000 0.000 0.000 0.000
input 4 5390.250 0.000 0.000 5390.250
input 5 51083.010 0.000 0.000 51083.010
LISTING OF PEERS:
peer  Tambda weight
17 1.000
Results for firm: 18
Technical efficiency = 1.000
Scale efficiency = 1.000 (crs)
PROJECTION SUMMARY:
variable original radial slack projected
value movement movement value
output 1 3267846.670 0.000 0.000 3267846.670
output 2 6051.180 0.000 0.000 6051.180
input 1 3010630.960 0.000 0.000 3010630.960
input 2 0.000 0.000 0.000 0.000
input 3 80478.650 0.000 0.000 80478.650
input 4 0.000 0.000 0.000 0.000
input 5 258771.710 0.000 0.000 258771.710
LISTING OF PEERS:
peer  Tambda weight
18 1.000
Results for firm: 19
Technical efficiency = 0.886
Scale efficiency = 0.998 (irs)
PROJECTION SUMMARY:
variable original radial sTack projected
value movement movement value
output 1 6148738.660 789567.804 0.000 6938306.464
output 2 103623.460 13306.428 632766.784 749696.672
input 1 5771898.010 0.000 0.000 5771898.010
input 2 315901.750 0.000 0.000 315901.750
input 3 32828.820 0.000 0.000 32828.820
input 4 2558.370 0.000 0.000 2558.370
input 5 1081818.210 0.000 -470189.629 611628.581

LISTING OF PEERS:_
peer  Tambda weight

6 0.009
7 0.320
17 0.051
16 0.231

10 0.388



Results for firm:
Technical efficiency

Scale efficiency
PROJECTION SUMMARY:
variable

output
output
input
input
input
input
input

1
2
1
2
3
4

5

0
0.981
0.999

I nnN

original
value
14923687.940
753248.210
12827216.630
1109300.000
6563.740
24078.000
1467579.470

LISTING OF PEERS:
Tambda weight

peer
7
13
12
16

0.792
0.002
0.157
0.049

(drs)

radial
movement

288084.

14540.
.000
.000
.000
.000
.000

[elolelole)

687
593

sTack
movement
0.000
735849.487
0.000
-658821.288
0.000

0.000
-481527.091

projected
value

15211772

1503638.
12827216.
450478.
6563.
24078.
986052.

.627

290
630
712
740
000
379
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