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¢ Efficiency measurement for parallel production systems based on
Intuitionistic Fuzzy Data Envelopment Analysis"- The 10"
International Conference Of Iranian Ooerations Research Society.

s "Self-assesment of parallel service systems with intuitionistic fuzzy

data: case of the Imam Khomeini hospital".
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max = 1/8 ((0.10u},1 +0.10ui! + 4 x 0.10ul! + 0.10ud! + 0.10u3*) + (0.007ust +

0.007u?! + 4 x 0.007u3® + 0.007u?’ + 0.007u3") + (515ud! + 515uf’ + 4 x 515u3* +

51503 +515u’) + (Suf! + 6ut! + 4 x 7uf’ + 11" + 14uf?)),

(8vit + 8vit + 4 x 8v3t + 8v3t + 8v31) + (5v! + 5vi! + 4 X 5vFt + 5vEt + 5vit) +

(0.2v3 + 0.2v31 + 4 x 0.2v31 + 0.2v51 + 0.2v3") + (0.845u3" + 0.845u! + 4 X 0.845u3' +

0.845u3" + 0.845u3") + (0.479ud! + 0.479uf + 4 x 0.479us® + 0.479us* + 0.479us') = 8,

(0.10uf* + 0.10uit + 4 x 0.10u3" + 0.10u3* + 0.10ul") + (0.04w{! + 0.04wi* + 4 x

0.04w3* + 0.04w3* + 0.04w3') — (8v{* + 8vi' + 4 x 8v3' + 8vi' +8v3') <0,

(0.07uj* +0.07ui’ + 4 x 0.07uz* + 0.07uz" + 0.07u}*) + (0.06w* + 0.06wi* + 4 x

0.06w3* + 0.06w3' + 0.06w3t) — (9vi* + 9vit + 4 x 9vit + 9vit + 9vil) <0,

(0.14ui* + 0.14ui' + 4 x 0.14u3* + 0.14uj* + 0.14ul*) + (0.03wi' + 0.03w]* + 4 X

0.03w3' +0.03w3* + 0.03w3') — (7 + 7vit + 4 x 7v3' + 7Tv3' + 7v!) <0,

(0.08uj* + 0.08ui’ + 4 x 0.08u3' + 0.08ui' + 0.08ul") + (0.06wi! + 0.06wi* + 4 x

0.06w3' + 0.06w3' + 0.06w3t) — (6vi* + 6vit + 4 x 6v3 + 6v3 + 6v31) <0,

A4



(0.11uf* + 0.11uit 4+ 4 x 0.11u3 + 0.11ud® + 0.11u3") + (0.03wi* + 0.03wit + 4 x
0.03w3* + 0.03w3' + 0.03w3!) — (8vi* + 8vi' + 4 x 8v3* + 8vit + 8v3!) <0,
(0.13uf* + 0.13ui’ + 4 x 0.13u3* + 0.13ui’ + 0.13u3") + (0.06w{* + 0.06w]! + 4 x
0.06w3t + 0.06w3* + 0.06w3!) — (10v{* + 10vi* + 4 x 10v3* + 10v3* + 10v3) < 0,
(0.09ui* + 0.09ui® + 4 x 0.09u3* + 0.09ul* + 0.09u3*) + (0.04wi* + 0.04wi + 4 x
0.04w3' + 0.04w3' + 0.04w3!) — (11v{* + 11vi! + 4 x 11v3* + 11v3* + 110} ) < 0,
(0.10ui* + 0.10ui® + 4 x 0.10u3* + 0.10u3* + 0.10u3*) + (0.05wi* + 0.05wi® + 4 x
0.05w3' +0.05w3* + 0.05w3') — (11v{! + 11v]* + 4 x 11v}* + 11v3 + 11v3!) <0,
(0.12ui? 4+ 0.12uf’ + 4 x 0.12u3 + 0.12ud* + 0.12ul*) + (0.01w]* + 0.01wi® + 4 x
0.01w3 4+ 0.01w3i' + 0.01w3t) — (12v{* + 12vi! + 4 x 12v3* + 1203 + 12v}) < 0,
(0.13ui? 4 0.13ui’ + 4 x 0.13u3 + 0.13ud* + 0.13ul*) + (0.02w]* + 0.02wi* + 4 x
0.02w3' + 0.02w3' + 0.02w31) — (10v{* + 10v{* + 4 x 10v3* + 10v3* + 10v3) < 0,

(0.007uZ + 0.007u?’ + 4 x 0.007u3* + 0.007u?* + 0.007u3") + (0.3w{! + 0.3w#! + 4 X
03wF! + 0.3w3! + 0.3w21) — ((SvE + 507! + 4 x 5v3 + 5v3! + 5v2L) + (0.04w} +
0.04wi! + 4 x 0.04wi + 0.04wit + 0.04w§,1)) <0,

(0.006u2" + 0.006u?® + 4 x 0.006u3" + 0.006u3* + 0.006u3") + (0.1wZ! + 0.1w#! + 4 x
0.1wz + 0.1w3! + 0.1w2!) — ((41712,1 +4vt 4+ 4 x 4021 + 43 + 4vit) + (0.06w +
0.06wi! + 4 x 0.06w3* + 0.06wit + O.O6w§/1)) <0,

(0.005uZ" + 0.005uZ® + 4 x 0.005u3" + 0.005u3" + 0.005u3") + (0.2w{! + 0.2w#! + 4 X
0.2w3! + 0.2wZ + 02w3h) — ((4vF + 4vF! + 4 x 403 + 403! + 4v31) + (0.03w} +
0.03wi! + 4 x 0.03w3 + 0.03wit + 0.03w§,1)) <0,

(0.005u2" + 0.005u2® + 4 x 0.005u3" + 0.005u3* + 0.005u3") + (0.5wZ! + 0.5wi! + 4 x
0.5wF! + 0.5w3! + 0.5w21) — ((3vZ + 307! + 4 x 3v3 + 3v3! + 3v21) + (0.06w} +

0.06wi! + 4 x 0.06w3! + 0.06wit + 0.06w§r1)) <0,



(0.006uZ" + 0.006u?® + 4 x 0.006u3" + 0.006uz* + 0.006u3") + (0.4wi! + 0.4wit + 4 X
0.4w3' + 0.4w3! + 0.4w3t) — ((21;12,1 + 208t + 4 x 202 4 203t + 2v31) + (0.03wit +
0.03wil + 4 x 0.03wi! + 0.03wil + 0.03w§,1)) <0,

(0.009u2" + 0.009uZ® + 4 x 0.009u3" + 0.009uZ* + 0.009u3") + (0.2w! + 0.2w#! + 4 X
0.2w3' + 0.2w3! + 0.2w3t) — ((31;12,1 + 30t + 4 x 302 + 3vE + 3v3t) + (0.06wt +
0.06wi! + 4 x 0.06w3! +0.06wi" + 0.06wi)) <0,

(0.008uf" + 0.008u?! + 4 x 0.008u3" + 0.008u3* + 0.008u3") + (0.2w + 0.2wf! + 4 x
0.2w3! + 0.2wZ + 02w3) — ((4vF + 4vE! + 4 x 403 + 4031 + 4v31) + (0.04w} +
0.04w}™ + 4 x 0.04w3" +0.04wl! + 0.04w})) < 0,

(0.007uZ + 0.007u?’ + 4 x 0.007u3* + 0.007u?’ + 0.007u3") + (0.1w{! + 0.1w?! + 4 X
0.1wF! + 0.1wZ + 0.1w31) — ((3v + 3vE! + 4 x 3v3 + 3031 + 3v31) + (0.05w} +
0.05wi +4 X 0.05w}" + 0.05w3* + 0.05wi)) <0,

(0.008uZ" + 0.008uZ’ + 4 x 0.008u3" + 0.008uz’ + 0.008u3") + (0.4wi! + 0.4w?t + 4 X
0.4w3' + 0.4w3! + 0.4w3t) — ((41712,1 + 4Pt + 4 X 402 + 4vit + 403t + (0.01wt +
0.01wi! + 4 x 0.01wi! + 0.01wit + 0.01w§,1)) <0,

(0.006uZ" + 0.006uZ® + 4 x 0.006u3" + 0.006u3" + 0.006u3") + (0.1w{! + 0.1w?! + 4 X
0.1wF! + 0.1wZ + 0.1w31) — (402 + 4vF! + 4 x 403 + 4031 + 4v31) + (0.02w}? +

0.02w}® + 4 x 0.02w3" +0.02wi! + 0.02w})) < 0,

(515ui’ + 515ud! + 4 x 515u3' + 515u3" + 515u3" ) + (5uf* + 6uf + 4 x 7us' + 11ug +
14u8t) — (0.203 + 0.205 + 4 x 0203 + 02051 + 0.2v31) + (0.3wH + 03w} + 4 x
0.3w3! + 0.3w3! + 0.3w3!) + (0.845u3" + 0.845uf’ + 4 x 0.845u3* + 0.845u3* +
0.845u51) + (0.479ut + 0.479uf" + 4 X 0.479ug" + 0.479u§" + 0479u$1)) < 0,

(510ui’ + 510u3! + 4 x 510u3' + 510u3* + 510u3’) + (14ut’ + 17uf’ + 4 x 20u3* +

22uit + 25uit) — ((0.31;13,1 +0.3v5 + 4 x 0.3v3 4+ 0.3v3 + 0.3v3") + (0.1wi' + 0.1w?t +

)



4% 0.1wZt + 0.1wz + 0.1w3') + (L.0ug! + 1.0uf® + 4 X 1.0u3* + 1.0u3’ + 1.0u3") +
(059581 + 0.595u$* + 4 x 0.595u8* + 0.595u8* + 0.595u8")) < 0,

(500u3* + 500u! + 4 x 500u3’ + 500u3® + 500u3") + (30uf’ + 33uft + 4 x 37uj’ +
38ust + 40ujt) — ((0.21;3,1 +0.2v3 4+ 4 x 0.2v3 4+ 0.2v3" + 0.2v3") + (0.2wi' + 0.2wit +
4% 02wt + 02wt + 0.2w3t) + (0.554u3* + 0.554uft + 4 x 0.554u3* + 0.554u3* +
0.554u3") + (0.631ud! + 0.631ul? + 4 x 0.631us* + 0.631us* + 0.631u§?)) <0,

(505u* + 505ud! + 4 x 505u3® + 505u3® + 505u3’) + (16uf* + 18uft + 4 x 19uj* +
22ust + 24uit) - ((0.41;3,1 +0.4v3! + 4 x 0.4v3" + 0.4v3' + 0.4v3") + (0.5w2! + 0.5wi +
4% 0.5w! + 0.5w3! + 0.5w3t) + (0.456u3" + 0.456uft + 4 x 0.456u3" + 0.456u3" +
0.456u3") + (0.521ud’ + 0.521u$* + 4 x 0.521us* + 0.521us* + 0.521u§,1)) <0,

(515u3* + 515ud! + 4 x 515u3® + 515u3® + 515u3") + (11uf* + 13uf’ + 4 x 18uj’ +
20uf! + 24ust) — ((0.31713,1 +0.3v5 4+ 4 x 0.3v3 4+ 0.3v3 + 0.3v3) + (0.4wi! + 0.4w?t +
4% 0.4w3! + 0.4w3! + 0.4w3t) + (1.0ug" + 1.0uf® + 4 x 1.0u3® + 1.0u3* + 1.0u3") +
(0.456ust + 0.456ul! + 4 x 0.456ust + 0.456ust + 0.456u§/1)) <0,

(505u* + 505uf! + 4 x 505u3’ + 505u3® + 505u3’) + (18uf’ + 22uft + 4 x 25uj’ +
32uz' + 38uit) — ((0.4173,1 + 04051 + 4 x 0.4v3" + 0.4v3" + 0.4v3") + (0.2wP! + 0.2wit +
4% 02wt + 02wt + 0.2wt) + (0.725u3* + 0.725uft + 4 x 0.725u3" + 0.725u3* +
0.725u3") + (0.554u’ + 0.554u? + 4 x 0.554u$* + 0.554us’ + 0.554u§?)) <0,

(510u* + 510uf! + 4 x 510u3’ + 510u3® + 510u3") + (11uf’ + 15uf® + 4 x 37uj’ +
47u3t + 50u3t) — ((0.3173,1 +0.3v31 + 4 x 0.3v3" + 0.3v3' + 0.3v3") + (0.2wZ! + 02wt +
4% 02wt + 02wt + 0.2w2t) + (0.851u3* + 0.851uft + 4 x 0.851u3" + 0.851u3* +
0.851u3") + (0.561us’ + 0.561ul? + 4 x 0.561u$* + 0.561us’ + 0.561u§,1)) <0,

(515ui’ + 515u3! + 4 x 515u3' + 515u3" + 515u3") + (32ut’ + 34uf’ + 4 x 40u3* +
43uf’ +47u3t) - ((0.21:13,1 +0.2v5 + 4 x 0.2v3 4+ 0.2v3" + 0.2v3") + (0.1w! + 0.1w?! +
4% 01w + 0.1ws' + 0.1w3!) + (0.875u3" + 0.875uf’ + 4 x 0.875u3" + 0.875u3* +

0.875u3*) + (0.225u$* + 0.225ult + 4 x 0.225u$t + 0.225us* + 0.225u§»1)) <0,

ay



(510u* + 510uf! + 4 x 510u3’ + 510u3® + 510u3") + (12uf’ + 15uf® + 4 x 20uj’ +
28ust + 32ujt) — ((0.1 +0.1v31 + 4 x 0.1v3 + 0.1v3' + 0.1v3") + (04w + 0.4wf! + 4 X
0.4w3! + 0.4w3! + 0.4w3t) + (0.597u3* + 0.597uft + 4 x 0.597u3* + 0.597u3* +
0.597u3") + (0.505uS* + 0.505u$? + 4 x 0.505us* + 0.505us* + 0.505u§?)) <0,

(500u3* + 500uf! + 4 x 500u3’ + 500u3® + 500u3") + (9uf' + 12uf' + 4 x 15u3 +

18uj! + 20uit) — ((0.31;13,1 +0.3v3 + 4 x 0.3v3 4+ 0.3v3 + 0.3v3") + (0.1w3! + 0.1w?t +
4% 01w + 0.1wst + 0.1w3t) + (0.756u3" + 0.756uit + 4 x 0.756u3* + 0.756u3* +

0.756u3") + (0.521ud’ + 0.521ul? + 4 x 0.521u$* + 0.521u* + 0.521u§?)) <0,

utt > 0.0001, u}! >0.0001, ui'>0.0001, ui! >0.0001, u3* >0.0001,
uz! > 0.0001, u?' >0.0001, u3!>0.0001, u?'=>0.0001, u3' > 0.0001,
w3t >0.0001, u3! >0.0001, u3!>0.0001, ud'>0.0001, u3' > 0.0001,
ut >0.0001, uf!>0.0001, ui!>0.0001, ui' >0.0001, u3* > 0.0001,

vt >0.0001, vi! >0.0001, v3' >0.0001, vi!>0.0001, v3* > 0.0001,
vZt >0.0001, v?! >0.0001, v2! >0.0001, v?! >0.0001, v3' > 0.0001,

v3! >0.0001, vl >0.0001, v3!>0.0001, v3!>0.0001, v3' > 0.0001,

ut >0.0001, u$t>0.0001, u3'>0.0001, u3! = 0.0001, u3* > 0.0001,
u$! >0.0001, ub! >0.0001, u$'>0.0001, u§' > 0.0001, u$* > 0.0001,

wil >0.0001, wil>0.0001, wil>0.0001, wil>0.0001, wi' > 0.0001,
wi! >0.0001, wil >0.0001, w2! >0.0001, w?! >0.0001, w2! > 0.0001,
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(0.0001,0.0001,0.0001;0.0001,0.0001,0.03663333) (0.0001,0.0001,0.0001;0.0001,0.0001,0.0313) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) NPT
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p9> SR (Slee Dladsi g bz s > aisds s sl o050t 38 slagys H(Y-F) Jguar
p9° A lo iy
W2 Uz V2 S 0y
(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.3993) (0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) Vooyg0
(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.3993) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) AT
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.2166333) (0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) Yoy
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.006088) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) Foy90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001;0.0001,0.0001,1234.247) | (0.0001,0.0001,0.0001;0.0001,0.0001,3.701644) B oy90
(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,828.8316) | (0.0001,0.0001,0.0001;0.0001,0.0001,2.485397) 7 098
(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.3993) (0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) Vooyg0
(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.3993) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) Aoy90
(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.3993) (0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) Qo)90

(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001)

(0.0001,0.0001,0.0001; 0.0001,0.0001,0.3993)

(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001)
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(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001;0.0001,0.0001,0.01195222) (0.0001,0.0001,0.0001;0.0001,0.0001,2.051756) \ o909
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.009794642) | (0.0001,0.0001,0.0001;0.0001,0.0001,1.704106) Y oo,90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.1891615) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) Y o,90
(0.0001,0.002480229,0.0001; 0.0001,0.002480229,0.0001) | (0.0001,0.0001,0.0001;0.0001,0.0001,0.01474494) (0.0001,0.0001,0.0001;0.0001,0.0001,5.623281) F oy
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.1420090) O oy90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.1420090) % oy90
(0.0001,0.0001,0.1510706; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) Voo,90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.1606379) (0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,13.20418) A oyg8
(0.0001,0.0001,0.0001;0.0001,0.0001,30.60049) Q090

(0.0001,0.0001,0.2702007;0.0001,0.0001,0.0001)

(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001)

(0.0001,0.0001,0.0001;0.0001,0.0001,0.01218052)

(0.0001,0.0001,0.0001;0.0001,0.0001,2.088542)

(0.0001,0.0001,0.0001;0.0001,0.0001,0.0001)
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(0.0001,0.0001,0.0001;0.0001,0.0001,5.907456) (0.0001,0.0001,0.0001;0.0001,0.0001,5.493685) Vooyg0
(0.0001,0.0001,0.0001;0.0001,0.0001,4.897698) (0.0001,0.0001,0.0001; 0.0001,0.0001,4.562912) Y o0y90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001;0.0001,0.0001,14.42265) Yoy
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001;0.0001,0.0001,12.59314) Foy90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.3605534) | (0.0001,0.0001,0.0001;0.0001,0.0001,0.3806671) O oy90
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.3605534) | (0.0001,0.0001,0.0001;0.0001,0.0001,0.3806671) 7 oy90
(0.0001,0.0001,0.0001;0.0001,0.0001,3.631645) (0.0001,0.0001,0.0001; 0.0001,0.0001,6.991091) Vooyg0
(0.0001,0.0001,0.0001; 0.0001,0.0001,1.684603) (0.0001,0.0001,0.0001; 0.0001,0.0001,5.677736) A oyg0
(0.0001,0.0001,0.0001; 0.0001,0.0001,0.0001) (0.0001,0.0001,0.0001; 0.0001,0.0001,8.251690) Q090

(0.0001,0.0001,0.0001;0.0001,0.0001,6.014301) (0.0001,0.0001,0.0001; 0.0001,0.0001,5.592173) Veooyg0
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El = ((0.10u},1 +0.10uf' + 4 X 0.10u3* + 0.10u3* + 0.10u3") + (0.007uz* + 0.007u?* + 4 x
0.007u3* + 0.007u3" + 0.007u3") + (515ui" + 515u3" + 4 x 515u3" + 515u3" + 515u3") +
(5uf? + 6utt + 4 x 7uft + 11ud? + 14us?)) + ((8vi! + 8vj + 4 x Bvil + 8v3 + 8vit) +
(5v2' + 5v1 + 4 x 5v3t + 5v2 + 5v21) + (0.2v5! + 0.2v3! + 4 x 0.2v31 + 0.2v3 +
0.2v3") + (0.845u3* + 0.845u3! + 4 x 0.845u3! + 0.845u3" + 0.845u3") + (0.479ud’ +

0.479u$t + 4 x 0.479us + 0.479ust + 0.479u§,1)),

E{ = ((0.10 x 0.0001 + 0.10 x 0.0001 + 4 X 0.10 X 0.0001 + 0.10 X 0.0001 + 0.10 x
0.0313) + (0.007 X 0.0001 + 0.007 x 0.0001 + 4 x 0.007 x 0.0001 + 0.007 X 0.0001 +
0.007 x 0.3993) + (515 x 0.0001 + 515 x 0.0001 + 4 x 515 X 0.0001 + 515 x 0.0001 +
515 x 0.01195222) + (5 X 0.0001 + 6 X 0.0001 + 4 X 7 X 0.0001 + 11 X 0.0001 + 14 x
0.0001)) + ((8 x 0.0001 + 8 x 0.0001 + 4 x 8 X 0.0001 + 8 X 0.0001 + 8 X 0.0001) +
(5% 0.0001 + 5% 0.0001 + 4 x 5 0.0001 + 5 X 0.0001 + 5 X 0.0001) + (0.2 X 0.0001 +
0.2 X 0.0001 + 4 X 0.2 X 0.0001 + 0.2 X 0.0001 + 0.2 X 2.051756) + (0.845 x 0.0001 +
0.845 x 0.0001 + 4 x 0.845 x 0.0001 + 0.845 x 0.0001 + 0.845 x 5.493685) + (0.479 x
0.0001 + 0.479 X 0.0001 + 4 X 0.479 X 0.0001 + 0.479 x 0.0001 + 0.479 X 5.907456)),

By = ((0.00u3* + 0.10u3* + 4 x 0.10u3" + 0.10u3" + 0.10u3") + (0.04w! + 0.04wi* +
4 % 0.04wi! +0.04wi! + 0.04w§,1)) + (8vlt + 8t + 4 x 8vi! + 8vi! + 8vll),

EI™ = ((0.10 x 0.0001 + 0.10 X 0.0001 + 4 X 0.10 X 0.0001 + 0.10 X 0.0001 + 0.10 X
0.0313) + (0.04 x 0.0001 + 0.04 x 0.0001 + 4 X 0.04 x 0.0001 + 0.04 X 0.0001 + 0.04 X
0.03663333)) + (8 x 0.0001 + 8 X 0.0001 + 4 x 8 x 0.0001 + 8 X 0.0001 + 8 x 0.0001),
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E;® = ((0.007u2! + 0.007u?" + 4 x 0.007u3" + 0.007u3" + 0.007u3") + (0.3w2 +
03w7t + 4 x 0.3wF + 03wF! + 0.3w21)) + ((5v2! + 5v7! + 4 x 5v3! + 5vF! + 5v2) +
(0.04wi' + 0.04wi! + 4 x 0.04w}* + 0.04w3* + 0.04w31,1)),

EI® = ((0.007 x 0.0001 + 0.007 x 0.0001 + 4 x 0.007 x 0.0001 + 0.007 x 0.0001 +
0.007 x 0.3993) + (0.3 x 0.0001 + 0.3 X 0.0001 + 4 X 0.3 x 0.0001 + 0.3 x 0.0001 + 0.3 x
0.0001)) + ((5 % 0.0001 + 5 x 0.0001 + 4 x 5 x 0.0001 + 5 x 0.0001 + 5 x 0.0001) +
(0.04 X 0.0001 + 0.04 x 0.0001 + 4 x 0.04 x 0.0001 4 0.04 x 0.0001 + 0.04 x
0.03663333)),

Ey® = ((515ud + 515u + 4 x 515u3" + 515u3" + 515u3") + (Sut + 6uf' + 4 x
7us' + 11ui + 14u§,1)) + ((0.21713,1 +0.2v31 + 4 x 0.2v31 4+ 0.2v31 + 0.2v3") +
(0.3wZ' + 0.3w?! + 4 x 0.3w2! + 0.3w3! + 0.3w2!) + (0.845u}! + 0.845u;! + 4 x
0.845u3" + 0.845u3" + 0.845u3') + (0.479ul! + 0.479ul? + 4 x 0.479us* +

0.479ugt + 0.479uS") )

E{® = ((515 % 0.0001 + 515 x 0.0001 + 4 x 515 x 0.0001 + 515 x 0.0001 + 515 x
0.01195222) + (5 X 0.0001 + 6 X 0.0001 + 4 X 7 X 0.0001 + 11 X 0.0001 + 14 x
0.0001)) + ((0.2 X 0.0001 + 0.2 X 0.0001 + 4 X 0.2 X 0.0001 + 0.2 X 0.0001 + 0.2 X
2.051756) + (0.3 x 0.0001 + 0.3 X 0.0001 + 4 x 0.3 X 0.0001 + 0.3 X 0.0001 + 0.3 X
0.0001) + (0.845 x 0.0001 + 0.845 x 0.0001 + 4 x 0.845 x 0.0001 + 0.845 x
0.0001 + 0.845 x 5.493685) + (0.479 x 0.0001 + 0.479 x 0.0001 + 4 X 0.479 X
0.0001 + 0.479 x 0.0001 + 0.479 x 5.907456))

3 Sloy Loy oo o asly ny sleyie F fad o s &SIHON-T) U (FA-T) OYoles 5l oolaiul b
25 09 Seemd pl j0 sl ool &)1 (F.F) Jgam j0 4T 0ged dslone g3 oo 1) (5094 (558 lao
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WO = (8v! + 8vit + 4 x Bull + 8vil + 8vdt) + ((Bvl! + 8vfl +4 x Bull + 8vil +
8vit) + (5vZ' + 5vit + 4 x 5v2t 4+ 5021 + 5021 ) + (0.2v" 4+ 0.2v5 + 4 x 0.2v3 +
0.2v3' + 0.2v3") + (0.845u3" + 0.845u3" + 4 x 0.845u3® + 0.845u’ + 0.845u3") +
(0.479u’ + 0.479ul! + 4 X 0.479u$* + 0.479us* + 0.479u§?)),

W'D = (8 x 0.0001 + 8 x 0.0001 + 4 X 8 x 0.0001 + 8 x 0.0001 + 8 X 0.0001) +

((8 % 0.0001 + 8 x 0.0001 + 4 x 8 x 0.0001 + 8 X 0.0001 + 8 X 0.0001) + (5 X 0.0001 + 5 X
0.0001 + 4 X 5 x 0.0001 + 5 x 0.0001 + 5 X 0.0001) + (0.2 x 0.0001 + 0.2 X 0.0001 + 4 X
0.2 X 0.0001 + 0.2 X 0.0001 + 0.2 X 2.051756) + (0.845 x 0.0001 + 0.845 X 0.0001 + 4 X
0.845 x 0.0001 + 0.845 X 0.0001 + 0.845 X 5.493685) + (0.479 x 0.0001 + 0.479 x

0.0001 + 4 x 0.479 x 0.0001 + 0.479 x 0.0001 + 0.479 x 5.907456)),

W@ = (502 + 502 + 4 x 5p31 + 503 + 5v31) + (0.04w}! + 0.04wlt + 4 x 0.04wi! +
0.04w3? + 0.04wdt)) + (503! + 5vE + 4 x 5v3! + 503 + 5v31) + (0.2v5" + 020 + 4
0.2v3% + 0.2v3 + 0.2v3") + (0.04w;! + 0.04w]! + 4 x 0.04w3* + 0.04w3! + 0.04w3') +

(0.10ui* + 0.10uf® + 4 x 0.10u3* + 0.10u3* + 0.10u3*) + (0.845u" + 0.845us' + 4 x
0.845u3" + 0.845u3! + 0.845u3") + (0.479uf" + 0.479ul! + 4 x 0.479us* + 0.479us* +
0.479ug1)),

W@ = ((5x0.0001+ 5 x 0.0001 +4 X5 x 0.0001 + 5 x 0.0001 + 5 X 0.0001) +

(0.04 x 0.0001 + 0.04 x 0.0001 + 4 x 0.04 x 0.0001 + 0.04 x 0.0001 + 0.04 x
0.03663333)) + ((5 x 0.0001 + 5 x 0.0001 + 4 X 5 x 0.0001 + 5 X 0.0001 + 5 x 0.0001) +
(0.2 x 0.0001 + 0.2 X 0.0001 + 4 x 0.2 x 0.0001 + 0.2 x 0.0001 + 0.2 X 2.051756) +
(0.04 x 0.0001 + 0.04 x 0.0001 + 4 x 0.04 x 0.0001 + 0.04 x 0.0001 + 0.04 x
0.03663333) + (0.10 x 0.0001 + 0.10 X 0.0001 + 4 x 0.10 x 0.0001 + 0.10 X 0.0001 +
0.10 x 0.0313) + (0.845 x 0.0001 + 0.845 x 0.0001 + 4 x 0.845 x 0.0001 + 0.845 x
0.0001 + 0.845 X 5.493685) + (0.479 X 0.0001 + 0.479 x 0.0001 + 4 X 0.479 x 0.0001 +
0.479 x 0.0001 + 0.479 X 5.907456)),

W = ((0.21713,1 +0.2v51 + 4 x 0.2v3" + 0.2v5" + 0.2v3) + (0.3w! + 0.3wEt + 4 X

0.3w! + 0.3w3! + 0.3w2!) + (0.845u3* + 0.845ult + 4 x 0.845u3! + 0.845u3t +
98



0.845u3") + (0.479u’ + 0.479ul* + 4 X 0.479u$* + 0.479us* + 0.479u§?)) + ((0.21;13,1 +
0.2v3' + 4 x 0.2v3 + 0.2v3 4+ 0.2v3") + (03w + 0.3wit + 4 x 0.3w2! + 0.3wil +
0.3wi') + (0.10ui* + 0.10ui* + 4 x 0.10u3* + 0.10uj"* + 0.10u3") + (0.007uf' +

0.007u?! + 4 x 0.007u3® + 0.007u2! + 0.007u3") + (0.845u3* + 0.845uf® + 4 x 0.845u3* +
0.845u3" + 0.845u3") + (0.479ud! + 0.479u + 4 x 0.479us® + 0.479us* + 0.479u§,1)),

w'® = ((0.2 x0.0001 + 0.2 x 0.0001 + 4 x 0.2 X 0.0001 + 0.2 X 0.0001 + 0.2 X
2.051756) + (0.3 X 0.0001 + 0.3 X 0.0001 + 4 x 0.3 X 0.0001 + 0.3 X 0.0001 + 0.3 X
0.0001) + (0.845 x 0.0001 + 0.845 x 0.0001 + 4 x 0.845 x 0.0001 + 0.845 x 0.0001 +
0.845 x 5.493685) + (0.479 x 0.0001 + 0.479 x 0.0001 + 4 X 0.479 X 0.0001 + 0.479 X
0.0001 + 0.479 X 5.907456)) + ((0.2 X 0.0001 + 0.2 X 0.0001 + 4 X 0.2 X 0.0001 + 0.2 X
0.0001 + 0.2 x 2.051756) + (0.3 X 0.0001 + 0.3 X 0.0001 + 4 X 0.3 X 0.0001 + 0.3 X
0.0001 + 0.3 x 0.0001) + (0.10 x 0.0001 + 0.10 X 0.0001 + 4 X 0.10 x 0.0001 + 0.10 x
0.0001 + 0.10 X 0.0313) + (0.007 x 0.0001 + 0.007 x 0.0001 + 4 x 0.007 X 0.0001 +
0.007 X 0.0001 + 0.007 x 0.3993) + (0.845 x 0.0001 + 0.845 X 0.0001 + 4 X 0.845 x
0.0001 + 0.845 x 0.0001 + 0.845 x 5.493685) + (0.479 x 0.0001 + 0.479 X 0.0001 + 4 X
0.479 x 0.0001 + 0.479 x 0.0001 + 0.479 x 5.907456)),

3 Sy Gopes 0 b sy o8 Y Lad o ool &l (YF-Y) U (YF-T) OYoles jl oolaiul b
2l o pl o ol oo &1 (F-F) Jgam 10 g edel Cawds p S8 4 6050d (558 Jae

W P oo)ﬂ OYAF Sl =Y 0,90 Jgl Sbey o e sl side 4w
EY =@ OE® @w@WE® = #WE® @ (1! © w'®) = (0.0007 x 0.2699) +
(1 - 0.0007) = 0.0001889
EI® = @F® @ g OFS = GIOF@ g (1 © w'@) = (0.000686 x 0.5534) +
(1 - 0.000686) = 0.00038
EO =w®E® @ w®E® = 3®E® @ (1I' © w'®) = (0.9992 x 0.8163) +
(1-0.9992) = 0.8157
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Self-assessment of network production systems with
intuitionistic fuzzy Data (case study: firm of Moghan wire and
cable)

ABSTRACT

Studies show that the assumptions of all introduced data envelopment analysis techniques
have been based on evaluating efficiency of decision-making unit (DMU) relative to similar
units. Different and uncontrollable conditions for each DMU can be one of the reasons for
the low validity of the results of assessment. Therefore, self-assessment of decision-making
units (DMUs) is the best type of evaluation in which the maximum stability of the
conditions is considered and as one of the innovations in this research is mentioned. The
activity of manufacturing and service systems as a network in an unreliable environment is
one of the most significant indicators of some organizations. The purpose of this study was
to measure the efficiency of these types of institutions based on the fuzzy intuitionistic data
envelopment analysis technique with a new self-assessment approach. According to the
results of this study, the efficiency of Moghan wire and cable units in different time periods
was determined and analyzed.

Keywords: Self-Assessment, Data Envelopment Analysis, Series-Parallel Production

Systems (Network), Intuitionistic Fuzzy Network Data Envelopment Analysis



%7 L‘}i,léu

University of Shahrood

Faculty of industrial engeenring and management

Self-assessment of network production systems with
intuitionistic fuzzy Data

(Case study: firm of Moghan wire and cable)
Zahra Ameri
Supervisor
Dr. Reza Sheikh

Advisor

Dr. Mojtaba Ghiyasi

January 2018





