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Abstract

Purpose: The purpose of this paper is to present fully fuzzy value efficiency model and fully fuzzy value efficiency with
ratio data model and determine Decision Making Unit (DMU) targets by solving them. It is considerable that to find
targets of DMUs in data envelopment analysis, usually the required exact data and information are not available. In this
situation using mathematical models with fuzzy parameters and decision making variables can be useful. Also, by using
value efficiency analysis, the opinions of manager can be considered in determining DMU targets.

Methodology: Here, the linear programming models which all parameters and decision variables are triangular fuzzy
numbers are defined as fully fuzzy linear programming. Each proposed full fuzzy model is converted to a triple objective
non-fuzzy linear programming model and solved by the lexicographic method.

Findings: Research project targets in a university of Iran were determined by creating and solving proposed
mathematical models.

Originality/Value: To present and solve fully fuzzy value efficiency model and fully fuzzy value efficiency with ratio
data model and determine DMU targets are the innovations of this research. It is considerable that presenting the results
as fuzzy numbers can be applied to evaluate DMUs.

Keywords: Decision making unit targets, Data envelopment analysis, Ratio data, Fully fuzzy value efficiency model, Fully
fuzzy linear programming problems.
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Table 1- Input and output data available from the proposed research projects.

X1 X2 X3 Y1 Y2

DMUOL (150, 178.5, 180) (85, 87, 89) (23207, 2320.7, (19.01,3052,  (2744.06, 2754.71,

2320.7) 46.66) 2766.53)

DMUO02 (78, 78.83, 79) (89, 89, 89) (7660.2, 7660.2, (19.01,35.13, (12825.22, 12986.78,

7660.22) 53.57) 13174.27)

DMUO03 (102, 102, 102) (107,107.66, (4320, 4320, 4320) (51.84,72.58,  (12752.64, 13073.46,

111) 98.5) 13713.41)

DMUO4 (91, 92.33, 94) (93,94.5,96) (2592, 2592, 2592) (17.28,52.41,  (18696.96, 18698.1,

95.04) 18698.69)

DMUO5 (89, 90.66, 92) (83, 83, 83) (2903, 2903, (15.55,46.93,  (16403.9, 16598.87,

2903.04) 74.3) 16849.73)

DMUO06 (85, 87, 90) (92,92,92) (2592, 2592, 2592) (19.01,29.95  (2823.55, 2848.88,

46.66) 2870.21)

DMUO7 (89, 89.5, 91) (85, 85, 85) (1947.5, 1947 5, (25.92,38.59, (12617.86, 12807.07,

1947.46) 51.84) 13032.58)

DMUO08 (50, 51, 52) (81,815,82) (2808, 2808, 2808) (34.56,51.84,  (2073.6, 3456, 4320)
57.75)

DMU09 (79, 81, 83) (81,81,81) (5832, 5832, 5832) (19.01, 43.48, (967.68, 1033.91,

57.02) 1085.18)

DMU10 (102, 103, 105) (97,97,97) (6480, 6480, 6480) (12.1,21.31, (13022.21, 13938.32,

32.83) 15123.46)

DMU11 (96, 97.33, 100) (90, 91, 92) (5724.9,5724.9,  (81.22,160.98,  (24395.9, 25154.77,

5724.86) 222.91) 25909.63)

DMU12  (106,1085 112) (84, 88.33,92) (2764.8, 2764.8, (74.3,1005, (17635.97, 18131.32,

2764.8) 167.62) 18619.2)

DMU13 (107, 108.83, (95, 95, 95) (2980.8, 2980.8, (15.55,455, (11418.62, 11573.56,

111) 2980.8) 62.21) 11790.14)

DMU14 (94, 97.16, 101) (78, 78, 78) (3317.8,3317.8,  (139.97,308.45, (20729.09, 20908.51,

3317.76) 418.18) 21187.01)

DMU15 (196,198.83, (186, 186.5,187) (6912, 6912, 6912) (51.84, 63.64, (2258.5, 2309.18,

200) 77.76) 2332.8)

DMU16 (75,78.66,81) (88, 88.83, 90) (4432.3, 4432.3, (17.28,27.06,  (14489.28, 14624.63,

4432.32) 38.02) 10145.09)

DMU17 (82,85,88)  (92,93.16, 94) (4838.4, 4838 4, (48.38,61.62,  (1088.64, 1116.29,

4838.4) 74.3) 1140.48)

DMU18 (77,80.16,82) (92, 92.83, 94) (2816.6, 2816.6, (10.37,20.44, (17706.82, 17714.87,

2816.64) 27.65) 17722.37)

DMU19 (84,88.5,90) (104, 104, 104) (5875.2, 5875.2, (25.92,3456,  (8190.72, 8408.72,

5875.2) 48.38) 8740.22)

DMU20  (94,101.83,108) (91, 91.66, 92) (2253.3, 2253.3, (22.46,35.7,  (8199.36, 8431.78,

2253.31) 43.2) 8900.93)

DMU21 (97,101,103) (95, 95.16, 96) (7268, 7268, (22.46,27.92,  (2783.81,2802.23,

7267.97) 36.29) 2827.01)
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Table 2- Efficiency values obtained from Model (6).

DMU Model (6) DMU Model (6) DMU Model (6)
(6L,0¢, 0Y) (6L, 0€, 0Y) (6L, 0€, 0Y)

DMUO1 (1.0000, 1.0000, 1.0000) DMUO0O8 (0.6848,0.6848,1.0000) DMU15 (0.1778, 0.1867, 1.0000)
DMUO2 (1.0000, 1.0000, 1.0000) DMUO09 (0.1667,0.1740, 1.0000) DMU16 (0.7619, 0.7915, 1.0000)
DMUO03 (0.5463,0.5835,1.0000) DMU10 (0.5082,0.5578,1.0000) DMU17 (0.3962, 0.4052, 1.0000)
DMUO4 (1.0000, 1.0000, 1.0000) DMU11 (1.0000, 1.0000, 1.0000) DMU18 (1.0000, 1.0000, 1.0000)
DMUO5 (0.8589, 0.8706, 1.0000) DMU12 (1.0000, 1.0000, 1.0000) DMU19 (0.3837,0.4172, 1.0000)
DMUO6 (0.1769,0.1790, 1.0000) DMU13 (0.5551, 0.5764,1.0000) DMU20 (0.5313, 0.5823, 1.0000)
DMUO07  (0.9251, 0.9437,1.0000) DMU14 (1.0000, 1.0000, 1.0000) DMU21 (0.1595, 0.1596, 1.0000)
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Table 3- Patterns obtained for DMUs using Model (6).

X1 X2 X3 Y1 Y2

DMUOL (150, 178.5, 180) (85, 87, 89) (23207, 2320.7, (19, 305, 46.7) (2744.1, 27547,
2320.7) 2766.5)

DMU02 (78, 78.8, 79) (89, 89, 89) (7660.2, 7660.2, (19,35.1,53.6)  (12825.2, 12986.8,
7660.2) 13174.3)

DMUO3  (55.7,59.5,62.4)  (51.1,55.5,56.9) (2360.2, 25209,  (51.8,115.1,162.6)  (12752.6, 13170.4,
2583.5) 13713.4)

DMU04 (91, 92.3, 94) (93,945,96) (2592, 2592, 2592) (17.3,52.4, 95) (18697, 18698.1,
18698.7)

DMUO5  (76.4,78.9,819)  (69.2,70.2, 71.3) (2493.3,25275,  (74.8,170.1,238.8)  (16403.9, 16598.9,
2545.1) 16849.7)

DMUO06  (13.2,13.7,143)  (10.9,11.1,11.2) (458.6, 463.9, (19, 41.5, 56.5) (2868, 2902.1,
463.9) 2944.2)

DMUO7  (60.6,62.7,64.8)  (59.8, 614, 62.9) (1801.6, 1837.8, (25.9,66.6,105)  (12617.9, 12807.1,
1879.5) 13032.6)

DMUO08 (34.2,34.9, 36) (307, 31, 31.4) (1724.1,1724.1, (34.6,70.4,97.3) (8149.8, 8355.9,
1724.1) 8570.6)

DMU09  (13.2,14.1,146)  (10.9,115,115) (464.8,507.3, (19.6, 43.5, 59) (2903.8, 2998.4,
507.3) 3040)

\'Y

!

i 'szfr-.«d

L

AEA\ Y ) 4\""\}:;_L; ks 9 a)Lo.i' Vo



\Y

sy 55!

W'J

Z

-aolol =Y Jgus

Table 3- Continued.

X1 X2 X3 Y1 Y2
DMUI0 (518,575,62)  (48.1,52.9,56.2) (29821, 33034, (46.7,95.8,139.2) (130222, 13938.3,
3478.4) 15123 5)
DMU11 (96, 97.3, 100) (90, 91, 92) (5724.9,57249,  (81.2,161,2229) (243959, 251548,
5724.9) 25909.6)
DMUI2 (106, 1085, 112) (84, 88.3, 92) (2764.8, 27648, (743, 1005, 167.6) (17636, 18131.3,
2764.8) 18619.2)
DMUI3  (545,57.8,722)  (52.7,54.8,70.) (16548, 17182,  (30.1,732,1185) (114186, 115736,
2080.8) 13792.6)
DMU14 (94, 97.2, 101) (78, 78, 78) (3317.8,3317.8,  (140,3085,4182)  (20729.1, 209085,
3317.8) 21187)
DMUI5 (348, 37.1,385) (289, 30.6,30.6) (1228.8,12902, (518, 115.3, 156.1) (7677.3, 78203,
1290.2) 7941.7)
DMUL6  (57.1,623,639) (539, 57.2, 57.8) (3377,3508.1,  (47.4,949,1316)  (14489.3, 15130.5,
3508.1) 15571.8)
DMUL7  (325,344,358)  (27,28.3,283) (11468, 1190,  (48.4,107.4, 145.4) (7164.9, 72937,
1190) 7402.8)
DMU18 (77,80.2, 82) (92, 92.8, 94) (2816.6, 2816.6, (10.4,204,27.7) (177068, 177149,
2816.6) 17722.4)
DMU19  (322,36.9,378)  (30.2,33.7,34.1) (1922.1, 2119, (273,55.2, 76.7) (8190.7, 8762.4,
2119) 9020)
DMU20  (404,49.7,524) (382,432, 453) (1197.3, 1312, (22.5,51.6,82.1) (8199.4, 8431.8,
1403.4) 8900.9)
DMU21 (155 16.1,16.7) (127,128, 12.8) (537.7, 538 5, (225,495, 67.1) (3326, 3355.8,
538.5) 3400.4)
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Table 4- The efficiency value of the resulting value of DMUs by using Models (10) and (12) in modes A and B.
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DMUO1
DMU02
DMUO03
DMUO04
DMUO05
DMUO06
DMUO07
DMUO08
DMU09
DMU10
DMU11
DMU12
DMU13
DMU14
DMU15
DMUL16
DMU17
DMU18
DMU19
DMU20
DMU21

(0.0000, 0.8175, 0.8175)
(0.0000, 0.5450, 0.5450)
(0.0000, 0.4277, 0.4277)

MPS
(0.0000, 0.1178, 0.1178)
(0.0000, 0.8313, 0.8313)
(0.0000, 0.0814, 0.0814)
(0.0000, 0.6835, 0.6835)
(0.0000, 0.9556, 0.9556)
(0.0000, 0.4861, 0.4861)
(0.0000, 0.0386, 0.0386)
(0.0000, 0.0341, 0.0341)
(0.0000, 0.4266, 0.4266)

MPS
(0.0000, 0.9398, 0.9398)
(0.0000, 0.3173, 0.3173)
(0.0000, 0.9477, 0.9477)
(0.0000, 0.0000, 0.0000)
(0.0000, 0.6658, 0.6658)
(0.0000, 0.4535, 0.4535)
(0.0000, 0.9090, 0.9090)

(0.0000, 0.8133, 0.8133)
(0.0000, 05177, 0.5177)
(0.0000, 0.4180, 0.4180)

MPS
(0.0000, 0.1178, 0.1178)
(0.0000, 0.8275, 0.8275)
(0.0000, 0.0486, 0.0486)
(0.0000, 0.6754, 0.6754)
(0.0000, 0.9550, 0.9550)
(0.0000, 0.4758, 0.4758)
(0.0000, 0.0150, 0.0150)
(0.0000, 0.0000, 0.0000)
(0.0000, 0.4245, 0.4245)

MPS
(0.0000, 0.9452, 0.9452)
(0.0000, 0.3026, 0.3026)
(0.0000, 0.9494, 0.9494)
(0.0000, 0.0000, 0.0000)
(0.0000, 0.6551, 0.6551)
(0.0000, 0.4299, 0.4299)
(0.0000, 0.9046, 0.9046)

(0.0000, 0.8789, 0.8789)
(0.0000, 0.4180, 0.4180)
(0.0000, 0.4169, 0.4169)
(0.0000, 0.0136, 0.0136)
(0.0000, 0.1212, 0.1212)
(0.0000, 0.8426, 0.8426)
(0.0000, 0.2412, 0.2412)
(0.0000, 0.6471, 0.6471)
(0.0000, 0.9027, 0.9027)
(0.0000, 0.4509, 0.4509)

MPS
(0.0000, 0.1438, 0.1438)
(0.0000, 0.4656, 0.4656)

MPS
(0.0000, 0.9315, 0.9315)
(0.0000, 0.2738, 0.2738)
(0.0000, 0.8895, 0.8895)
(0.0000, 0.0000, 0.0000)
(0.0000, 0.6474, 0.6474)
(0.0000, 0.5591, 0.5591)
(0.0000, 0.8834, 0.8834)

(0.0000, 0.8788, 0.8788)
(0.0000, 0.4897, 0.4897)
(0.0000, 0.4138, 0.4138)
(0.0000, 0.0046, 0.0046)
(0.0000, 0.1193, 0.1193)
(0.0000, 0.8419, 0.8419)
(0.0000, 0.2366, 0.2366)
(0.0000, 0.6194, 0.6194)
(0.0000, 0.9297, 0.9297)
(0.0000, 0.4509, 0.4509)

MPS
(0.0000, 0.1412, 0.1412)
(0.0000, 0.4644, 0.4644)

MPS
(0.0000, 0.9398, 0.9398)
(0.0000, 0.2739, 0.2739)
(0.0000, 0.9293, 0.9293)
(0.0000, 0.0000, 0.0000)
(0.0000, 0.6476, 0.6476)
(0.0000, 0.5576, 0.5576)
(0.0000, 0.8795, 0.8795)
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Table 5- Patterns obtained from Model (10) in mode A.

DMU X1 X5 X3 Y. Y,
DMUO1  (12.77,13.05,  (10.59, 11.4, 10.97) (450.6, 420.13, (19.01,30.52,  (2815.32, 2754.71,
13.33) 423.48) 46.66) 2766.53)
DMUO02 (58.16, 35.87, (48.26, 40.5, 40.5)  (2052.72, 3485.53, (86.6, 281.9, (12825.22,
35.95) 3485.53) 234.06) 13333.74,13174.27)
DMUO3  (57.83,58.37, (47.99,61.61,63.52)  (2041.1,2472.14, (86.11, 116, 99.97) (12752.64,
58.37) 2472.14) 13867.59, 13713.41)
DMU04 MPS MPS MPS MPS MPS
DMUO5  (74.39,79.98, (61.73,73.22,73.22)  (2625.5, 2560.94, (110.76, 156.67,  (16403.9, 16882.61,
81.16) 2560.94) 214.81) 16849.73)
DMUO06 (12.8,13.53, (10.62,11.97, 11.56) (451.92, 431.79, (19.07, 29.95, (2823.55, 2848.88,
13.86) 437.2) 46.66) 2870.21)
DMUO7  (58.34,63.17,  (51.55,64.43,68.34)  (1947.46, 1779.88, (65.59, 38.59, (12617.86,
65.77) 1788.9) 51.84) 12807.07, 13032.58)
DMUO08 (23.21,11.51, (19.26,12.83, 16.84) (819.19, 780.94, (34.56, 51.84, (5118.22, 3456,
16.46) 888.83) 57.75) 4320)
DMU09 (12.77, 3.28, (10.59, 0.74, 0.14) (450.6, 254.15, (19.01,43.48,  (2815.32, 1033.91,
3.69) 259.08) 57.02) 1085.18)
DMU10  (59.05,52.93, (49, 49.85,49.85)  (2084.25, 3330.09, (87.93, 285.71, (13022.21,
53.96) 3330.09) 285.56) 15167.45,15123.46)
DMU11 (96, 93.57, (38.5,87.48, 88.45)  (4847.29, 5503.66, (421.2, 465.06, (24395.9, 25873.4,
96.14) 5503.66) 471.71) 25909.63)
DMU12  (80.87,88.14, (69.63,85.32, 88.36) (2764.8, 2609.18, (103.33, 107.87, (17635.97,
92.31) 2670.5) 167.62)  18131.32, 18619.2)
DMU13 (51.78,56.27,  (42.97,54.48,54.48)  (1827.59, 1665.24, (77.1, 68.71, (11418.62,
58.19) 1709.28) 121.02) 11573.56, 11790.14)
DMU14 MPS MPS MPS MPS MPS
DMU15  (34.81,10.01, (28.89, 5.34, 5.95) (1228.78, 416.06, (51.84, 63.64, (7677.33,2309.18,
11.02) 416.06) 77.76) 2422.35)
DMU16 (65.7,53.7, (54.52,60.64, 61.44)  (2319.06, 3025.73, (97.84, 161.95, (14489.28,
48.19) 2569.41) 38.02) 14624.63, 12658.66)
DMU17 (32.49, 4.09, (26.96, -0.84, -0.84) (1146.77, 252.92, (48.38, 61.62, (7164.92, 1116.29,
4.6) 244.24) 74.3) 1156.54)
DMU18  (77,80.16, 82) (92,92.83,94)  (2816.64, 2816.64, (10.37, 20.44, (17706.82,
2816.64) 27.65) 17714.87,17722.37)
DMU19 (37.14,29.58, (30.82,34.76,34.76)  (1310.95, 1963.75, (55.31, 112.83, (8190.72, 8792.16,
30.08) 1963.75) 95.87) 8740.22)
DMU20  (37.18,41.34, (30.85, 41.28, 45.9) (1312.33,1189.1,  (55.36, 35.7,43.2) (8199.36, 8431.78,
44.78) 1231.34) 8900.93)
DMU21 (15.08, 9.19, (12.52, 8.66, 8.74) (532.38, 661.4, (22.46, 59.44, (3326.25, 2836.19,
9.37) 661.4) 56.69) 2827.01)
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Table 6- Patterns obtained from Model (12) in case A.
DMU X1* X2* X3* Y1* Y2*
DMUO1 (12.53, 14.56, (10.34, 10.53, (428.71, 280.95,  (19.01, 59.57, 84.23) (2744.06, 2754.71,
15.82) 10.77) 280.95) 2836.65)
DMU02  (50.47, 45.88, (47.31, 46.35,  (3009.63, 3343.06, (42.7,36.14,53.57)  (12825.22,12986.78,
45.98) 46.08) 3256.44) 13174.27)
DMUO03 (51.83, 59.48, (47.25,4859, (2788.07,2187.08, (51.84,179.22,98.5) (12752.64, 13073.46,
59.48) 59.61) 2519.18) 13713.41)
DMU04 (88,91.07,  (70.75,76.11, (2592, 2556.73, (144.62, 274,55,  (18696.96, 18698.1,
92.72) 94.69) 2556.73) 159.17) 18698.69)
DMUO05 (72.16, 78.07, (61.45,62.06, (2903.04, 2551.18, (98.03, 254.9, (16403.9, 16598.87,
80.85) 72.94) 2551.18) 230.49) 16849.73)
DMUO06 (12.79, 13.69, (10.62, 11.26, (453.13,407.93,  (19.01, 42.31, 46.66) (2823.55, 2848.88,
14.16) 12.22) 407.93) 2870.21)
DMUO07 (57.8, 65.77, (47.55,48.69,  (1947.46, 1477.79, (88.51, 256.14,  (12617.86, 12807.07,
69.05) 64.5) 1477.79) 186.68) 13032.58)
DMUO08 (13, 16.33, (8.25,13.11, (-116.21,557.6,  (34.56, 51.84, 57.75) (2073.6, 3514.01,
18.35) 15.58) 835.54) 4320)
DMUO09 (6.57,7.88, (3.91,4.72, (-117.05, -30.45, - (19.01, 43.48, 57.02) (967.68, 1170.69,
8.07) 4.41) 35.86) 1085.18)
DMU10 (45.77, 56.56, (47.37,50.8, (3737.09,2939.61, (12.1,117.39,92.67) (13022.21,13938.32,
55.32) 53.26) 3558.05) 15123.46)
DMU11 MPS MPS MPS MPS MPS
DMU12 (80.44, 90.01, (66.42, 68.48, (2764.8, 2367.18, (121.74,329.29, (17635.97, 18131.32,
95.89) 78.77) 2367.18) 362.9) 18619.2)
DMU13 (42.51, 56.53, (41.83, 43.57, (2980.8, 1593.07, (24.19, 200.25, (11418.62, 11573.56,
59.32) 50.77) 1593.07) 201.67) 11790.14)
DMU14 MPS MPS MPS MPS MPS
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Table 6- Continued.

DMU X1* X2* X3* Y1* Y2*
DMU15 (16.65, 13.63, (9.29,9.17, (-436.05, 134.57,  (51.84, 63.64, 77.76) (2258.5, 2352.41,
13.71) 8.96) 181.97) 2332.8)
DMU16  (51.59,57.13,  (52.79,61.97, (4074.91,3218.89, (17.28,27.06,38.02)  (14489.28, 14624.63,
43.04) 46.25) 1921.5) 10145.09)
DMU17 (12.12, 9.39, (4.98,4.77, (-720.05, -195.35, - (48.38, 61.62, 74.3) (1088.64, 1116.29,
9.66) 4.81) 120.78) 1140.48)
DMU18  (77,80.16,82) (92,92.83,94) (2816.64,2816.64, (10.37,20.44,27.65) (17706.82, 17714.87,
2816.64) 17722.37)
DMU19 (31.99, 31.21, (30.19, 30.23,  (1951.48,2031.36,  (25.92, 39.55, 48.38) (8190.72, 8408.72,
31.74) 30.98) 2071.76) 8740.22)
DMU20 (31.42, 43.07, (30.14, 32.02, (2029.55, 993.47, (22.46, 166.15, (8199.36, 8431.78,
47.62) 40.56) 993.47) 168.7) 8900.93)
DMU21  (2655,11.77,  (24.89,10.27,  (1583.11,555.36, (22.46, 27.92, 36.29) (6746.27, 2802.23,
11.89) 10.18) 555.46) 2827.01)
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Table 7- Patterns obtained from Model (10) in mode B.
DMU X1* X2* X3* Y1* Y2*
DMUO01 (12.53, 14.56, (10.34, 10.53, (428.71,280.95,  (19.01, 59.57, 84.23) (2744.06, 2754.71,
15.82) 10.77) 280.95) 2836.65)
DMU02 (50.47, 45.88, (47.31,46.35,  (3009.63, 3343.06, (42.7, 36.14, 53.57) (12825.22, 12986.78,
45.98) 46.08) 3256.44) 13174.27)
DMUO03 (51.83, 59.48, (47.25,4859, (2788.07,2187.08, (51.84,179.22, 98.5) (12752.64, 13073.46,
59.48) 59.61) 2519.18) 13713.41)
DMU04 (88, 91.07, (70.75, 76.11, (2592, 2556.73, (144.62, 274.55, (18696.96, 18698.1,
92.72) 94.69) 2556.73) 159.17) 18698.69)
DMUO5  (72.16,78.07,  (61.45,62.06, (2903.04, 2551.18, (98.03, 254.9, (16403.9, 16598.87,
80.85) 72.94) 2551.18) 230.49) 16849.73)
DMUO06 (12.79, 13.69, (10.62, 11.26, (453.13,407.93,  (19.01, 42.31, 46.66) (2823.55, 2848.88,
14.16) 12.22) 407.93) 2870.21)
DMUO07 (57.8, 65.77, (47.55,48.69,  (1947.46, 1477.79, (88.51, 256.14, (12617.86, 12807.07,
69.05) 64.5) 1477.79) 186.68) 13032.58)
DMUO08 (13, 16.33, (8.25, 13.11, (-116.21,557.6,  (34.56, 51.84, 57.75) (2073.6, 3514.01,
18.35) 15.58) 835.54) 4320)
DMU09 (6.57, 7.88, (3.91,4.72, (-117.05, -30.45, -  (19.01, 43.48, 57.02) (967.68, 1170.69,
8.07) 4.41) 35.86) 1085.18)
DMU10 (45.77, 56.56, (47.37,50.8, (3737.09,2939.61, (12.1,117.39, 92.67) (13022.21, 13938.32,
55.32) 53.26) 3558.05) 15123.46)
DMU11 MPS MPS MPS MPS MPS
DMU12 (80.44, 90.01, (66.42, 68.48, (2764.8, 2367.18, (121.74, 329.29, 17635.97, 18131.32,
95.89) 78.77) 2367.18) 362.9) 18619.2)
DMU13 (42.51, 56.53, (41.83, 43,57, (2980.8, 1593.07, (24.19, 200.25, (11418.62, 11573.56,
59.32) 50.77) 1593.07) 201.67) 11790.14)
DMU14 MPS MPS MPS MPS MPS
DMU15  (16.65, 13.63, (9.29,9.17,  (-436.05,134.57,  (51.84, 63.64, 77.76) (22585, 2352.41,
13.71) 8.96) 181.97) 2332.8)
DMU16 (51.59, 57.13, (52.79,61.97, (4074.91,3218.89, (17.28, 27.06, 38.02) (14489.28, 14624.63,
43.04) 46.25) 1921.5) 10145.09)
DMU17 (12.12, 9.39, (4.98,4.77, (-720.05, -195.35, - (48.38, 61.62, 74.3) (1088.64, 1116.29,
9.66) 4.81) 120.78) 1140.48)
DMU18 (77,80.16,82) (92,92.83,94) (2816.64,2816.64, (10.37, 20.44, 27.65) (17706.82, 17714.87,
2816.64) 17722.37)
DMU19 (31.99, 31.21, (30.19, 30.23,  (1951.48,2031.36, (25.92, 39.55, 48.38) (8190.72, 8408.72,
31.74) 30.98) 2071.76) 8740.22)
DMU20 (31.42, 43.07, (30.14, 32.02, (2029.55, 993.47, (22.46, 166.15, (8199.36, 8431.78,
47.62) 40.56) 993.47) 168.7) 8900.93)
DMU21 (26.55, 11.77, (24.89, 10.27, (1583.11, 555.36,  (22.46, 27.92, 36.29) (6746.27, 2802.23,
11.89) 10.18) 555.46) 2827.01)
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Table 8- Patterns obtained from Model (12) in mode B.
DMU X1* X2* X3* Y1* Y2*
DMUO01 (92.29, 97.01, (67.76,66.9, (1262.73,1262.73, (190.13, 434.35, (17598.6, 17283.32,
101.85) 66.05) 1262.73) 584.89) 17155.13)
DMUO02 (98.13,97.51, (2.79,4.85,6.92)  (8289.79, 8289.79, (18.62,3.84, (28303.14, 29679.46,
98.93) 8289.79) 14.84) 30941.91)
DMUO03 (93.14, 95.51, (84.61,85.13,  (4308.26, 4308.26, (101.43,215.48, (22009.12, 22421.84,
98.64) 85.68) 4308.26) 294.15) 22878.95)
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Table 8- Continued.

DMU X1+ X2* X3+ Y1 Yo+
DMUO4  (88.95,02.66,  (78.04,77.96, (246096, 2460.96,  (123.79,277.50, (18833.17, 18793.06,
96.33) 77.96) 2460.96) 374.93) 18857.07)
DMUO5  (89.51,9283,  (80.54,80.67, (2986.26,2986.26,  (112.02,247.78, (19650.13, 19736.86,
96.26) 80.88) 2986.26) 335.51) 19906.09)
DMUO6  (92.89,96.45,  (7596,75.78, (2777.71,2777.71,  (14752,328.88, (198167, 19864.1,
100.46) 75.61) 2777.71) 444.87) 20028.9)
DMUO7  (86.97,91.36,  (74.61,74.21, (1530.93,1530.93,  (136.15,311.34, (17251.79, 16984.11,
95.32) 73.93) 1530.93) 418.95) 16851.54)
DMUOS  (94.41,97.19,  (80.46,80.67, (381152, 3811.52, (127.92,278.2,  (21481.25, 21779.53,
100.79) 80.87) 3811.52) 378.12) 22155.74)
DMUO9  (92.66,97.05,  (69.93,69.26, (1699.89,1699.89,  (179.46,407.57, (18264.54, 18054.49,
101.67) 68.5) 1699.89) 549.43) 18012.82)
DMUI0  (96.44,97.37,  (92.67,93.89, (6260.12, 6260.12, (68.16,128.19,  (25211.28, 26099.01,
99.78) 95.11) 6260.12) 179.49) 26959.79)
DMU1L MPS MPS MPS MPS MPS
DMU12 (914,954,  (73.93,7355, (217251,217251,  (153.87,347.03, (18760.63, 18659.33,
99.57) 73.21) 2172.51) 468.35) 18694.16)
DMU13  (89.58 9336,  (77.04,76.88, (2395.66,2395.66,  (131.24,294.75, (18826.95, 18773.22,
97.15) 76.8) 2395.66) 398.02) 18831.4)
DMU14 MPS MPS MPS MPS MPS
DMU15  (93.12,97.00, (72757231, (2263.92,226392,  (165.69,373.01, (19123.74, 19049.47,
101.44) 71.87) 2263.92) 503.67) 19119.42)
DMU16  (88.78,90.31,  (94.43,9566, (525123, 5251.23, (34.4,5881, (22744.56, 23368.53,
92.29) 97.03) 5251.23) 83.84) 23958.93)
DMU17  (92.48,97.03, (68.86,68.1, (1484.27,148427,  (184.72,42078, (17936.08, 17674.13,
101.76) 67.34) 1484.27) 566.92) 17589.79)
DMU18  (77,80.16,82)  (92,92.83,94) (2816.64, 2816.64, (10.37,2044, (1770682, 17714.87,
2816.64) 27.65) 17722.37)
DMU19 (9552,964,  (93.75,95.04,  (6286.99, 6286.99, (59.37,108.28,  (25122.74, 26014.02,
98.67) 96.35) 6286.99) 152.6) 26870.28)
DMU20  (88.23,92.67,  (73.17,72.68, (1498.78,1498.78,  (147.91,337.96, (17377.52, 17106.02,
96.82) 72.28) 1498.78) 454.9) 16980.38)
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