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Abstract

The main objectives of supply chain management are reducing the risk of supply chain and production cost,
increase the income, improve the customer services, optimizing the achievement level, and business
processes which would increase ability, competency, customer satisfaction, and profitability. Further, the
process of selecting the appropriate supplier capable of providing buyer's requirements in terms of quality
products with suitable price and at a suitablc timce and sizc is onc of the most cssential activities to create an
cfficicnt supply chain. Consequently, false decisions in the context of supplier sclection would lead to
negative effects. Usually, suitable supplier selection methods have been multi-criteria or attribute, so finding
the optimal solution for supplier selection is demanding. The customary methods in this field have struggled
with quantitative criteria however there are a wide range of qualitative criteria in supplier selection. this
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article has used interval valuced intuitionistic fuzzy scts for sclecting the appropriate supplicrs, which reflect
ambiguity and uncertainty far better than other methods. In this article, trapezoidal fuzzy membership
function is used for lingual qualitative values. Goal programming satisfaction function (GPSF) is a kind of
technique that helps decision makers in solving problems involving conflicting and competing criteria and
objectives. Due to the importance of the issue, in this paper, hybrid approach with a group decision-making
in Multiple Criteria Decision Making (MCDM) in the context of a range of interval-valued intuitionistic
fuzzy sets is implemented to solve the supplier selection problem. In this model in phase 1, decision makers
express their opinion about each alternative based on different attribute qualitatively, and after creating
interval valued intuitionistic fuzzy membership, a new variable is defined that via its help, interval-valued
intuitionistic fuzzy amounts are calculated for each alternative. because of Having capabilities and
comprehensiveness in their inside, not only they are better than other fuzzy sets but also they are the best
for tracing the real condition and environment in order to select suppliers. Thereafter, for each alternative
upper and lower bonds are calculated based on interval-valued intuitionistic fuzzy amounts. In phase 2,
Operator Weighted Average (OWA) algorithm is used to reach a collective consensus. After computing the
degree of consensus, closeness coefficients is evaluated within the help of TOPSIS method, which is in fact
one of the most practicable methods between multi-criteria decision-making methods, such as SAW, AHP,
CP, VIKOR. With regard to closeness coefficient, the amount of closeness between individual and
collective’s agreement is accounted. The main aim of this article is optimizing the closeness coefficient. The
alternative with maximum closeness coefficient is closer to the ideal solution. The final goal of proposed
model is ranking the suppliers, meaning that satisfy the main factors of decision making, which is why GPSF
model is used. After giving goal and restrict functions, GPSF model will be solved and rank alternatives.

Keywords: Interval-valued intuitionistic fuzzy set, Collective preference, Fuzzy TOPSIS, Multi-criteria,
Supplier selection, Goal programming satisfaction function.
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(Table-1): Trapezoidal fuzzy lingual values
and their ranges [25]

Very Bad VB | (.- \Y)
Bad B ARARY
Medium Bad | MB (Y.Y.5.0)
Fair F (£,0,0,%)
Medium Good | MG 0,2,Y,A)
Good G VA LAQ)
Very Good | VG | (AR,)+)+)

6‘)‘? &5‘ AR §9d 6)’@ slasl o guas U (Y= JS&)

[25] b3 sl it
(Figure-2): Trapezoidal membership function for
linguistic variables |25]

79 Slulio G ple jlake lojl (o5t 36 e 5
30 Hlen g ge a5 .ol {efig}desoze (a,b,c,d) > @
RENEN
L )lno (i Sl glogy g 9 oo’ (s Lo (Y- Jg0r)
$tU93 o2g) Sluulio gl

(Table-2): Decision matrix and relative weights for criterian in
double pair comparisons.

olssl YA 2 IR VN YV N YL W IRV A \ \
o
(o [ Cy [N [ [ [ [N 4
L )lero
;Lo C, c, Cs C,
A, A 4 \4 A I \ A \
A, \ A A a A q \ \



http://dx.doi.org/10.29252/jsdp.17.3.3
http://jsdp.rcisp.ac.ir/article-1-941-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-26 ]

[ DOI: 10.29252/jsdp.17.3.3]

ey o8 pee Aege 4 bape @b
Geb i Jlowl g e Jlowsl glaais 5 10 jglceman,
Jby peead mile 4 a2y b (VF) 5 (YO) Ly,
Do o dlone |5 al> e ol 835
FIRS=
[-/An' T YL T, O YT EZ \ﬂ
FARS=
|:°/\°~\'\" DA 0 A VISRV SRRYA 6 4 & SLVA o 8 & SRVA'A 2 <K ~/W?|Z|
aba), 45 oatariS Aol eslial b al> e ol o
b ansS o alold il 4 bgwe mbs (70) (YY)
(YV) abal; las (DN) Lo Jlouyl 5 (DF) <o Jlows|
cupe (M) abaly 5l solital b e 5 doloee (YA)
Do oo drmlzs (CC;) (o035

cwves . \"%\'| ~/HM'|
VYRV /YA CIVYAP
DE=1 coanl PN= 1 vere] 1€C =1L verr
L/5Y00 oYY ./OYYS
'/V\"'J ./‘~9‘.J ./“9‘.J

Oler &850 a5 ST Al o 4y by e gl asbl 4o
RGO PR WA ooﬁ—l Sl a5 T O ‘;t@f Gudd,
50 Al g dgub oo dewlne Bud AU (YY) alal, 5.l
el 00D 08 5

fz[wmr VALY /VAYD /8N4 v ﬂ

VAV VIS (- TRV ES SOy I
JrFAD /2 0FF /2 0DA /5P
M.C*= | +/+¥84%  +/+8\F /e FAD o[04
0 ot ARV VS RERVES A NRVES u%
YDA NZEERYA L o SERVIAE T '/'W'J

a boye @l peedl wile dsbxe o

Aeq (s ylo 053 oo odlinyy o lalossasne dwlo
1wl g gam o S 43 by o gl

Aeq=

REEREECULAYA SV S URVA ST VA s A ST

A i 2 TS ANV S IV £ 4

oY Y D08 OFAD /e YVE /N8

U VA KERRVAY 4 < VAT L VARVEL w A GRVER $ 41

| \ \ \ \
i

Mean DP=

[~/~9~9 VYN VWK AR /DR /VEY /AT ~/~~\\°]

D9l o0 dplore (33lg7 az 0 o Lo (YY) alayl, 3illas
DC=

|:~/~9~5‘ DASAANRVAR A EVL R A IVAY AR SRVEN L o gEVAREZN ~~\~aﬂ

oAl ek auS S a5 jebiles

o ile S a b Colp e g sl oUge (g5 Slunlie

2 el oz (65,4005 (699,9 Hlgiea 4 S puena

5 blrs 5fle U dsye Jl Jols DC o sle

2L gl g dlxe | lajlas slagjs (nSKile (izen
w23 ) FWW 3 DCC o 5o

DCC:[~/‘\\"\"9 /AWA /Ay ~/‘\\~i]

WW=[~/va-~ TN A \}

dsle DP s 5o 50 dojlxe (0050le a5 2 (ol
D yeS 5o JAM G ile jo g Ngd oo

RA AR 4 A NERVAT-L YAV

VKT AFA S JAAYA 4 /04AD

M= | +/:VSY  +/+4FA  +/2VB+  +/+4Y)

VKV JAAVA /e YA

LAY} 2 VRS ANNRVAL 20 '/‘A"QJ

el ) D ygeody
N=
[FVOVEY /FAQY /¥ c e o/Ae e e o/ODBF UVVVA A ]

IAVER JANRD /A oA JAAAR Y ) \
JACEE N VA KR JYVYA /AYOBZ ARV N
SAVEF CANAL A A/ O00F JANEE VY E e R

JOVEY /EARY /¥ v vJAe s /000 JAVEF VY /4 |
o o yile 1 (RO(555 (S paws a5 pg0 A e S
odds 03,51 (YF) «(YY) Lalg, 4 azgs LNW Ly jile ,o
.CAM:‘

NW=
[/F YW OOV /OF + /¥Y 2o JFPFE Ve en /A 1

SOFFY VEOF /P AV L VNN e e 3
JOSY /Av s IVFEC /8 JEYYY VAV APV
OFFY VYOS /FF AN JEEFE SVEF WS /A

DA ANVOTNANAVIT SERUATA RICRYA o 4 4 gUAA o ERVAA S SRR .J

O 2l Vo)l ivad Jlo



http://dx.doi.org/10.29252/jsdp.17.3.3
http://jsdp.rcisp.ac.ir/article-1-941-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-26 ]

[ DOI: 10.29252/jsdp.17.3.3]

<

I 5lo)L (§3g4 )L (503 by 0348 yroli colskiil Al (Slpe 1S 35 6 lrodda S8 )S (§ a5 paeusdi

&

piss o slsl b alal) po (orex B8l Sy 4 G,
Al 1o sl cad eslanul G xSk griess
At (e Gl Lo Gl (Sesp ol az e
] (03 A e ileaiie @l Gan a5 s
w4 slp el gy 5l edliul b e
w)..a L}J)MH.J l; ‘_gld.n.:)f Cow! ol ML?LA asiiéj"
Sl Ban 5z 5 el 5oy Jlowl ool 4 (S0
4 Sl ulfwwb A (gomad, eolgrinn Jow
STt sl 5 350 ol lojsSl a5 by
L olocdue Jas (o500l Joo 5l gy0ml 5l 05d 03,5
ol eolanat 2T s isucols, algs
B Aol eolaiul @ Glg e Jhg, bl
ey el e Gled lp ke (ol (sose
doany 5 (2b)l ln ol (g Sl eslil 5 (ogy ool
bl sly o5 Slesle bosp)l5 5 s, &S
5 Sl Ghgy Sl eoldial uizen 9 Cewlaay I
Sygots 4 omer lauslsl deulme sl OWA
S Sty 4 Cumd 5 dedioe b Jlow
S FCU I PE S VSRR VRN ISP SURPSVR W (e
Olie pandld pae 4 (loe 30 Py celae le)S
Ooplsliie  LJsa, MCDM - slajis,  (dp380
Hekaiedy 0,8 o Ll s Jow jo eaudoslasnl oL, slaslaie
el 5l s sl Jao gl o Sles 5
ooliiul Gun ali dgy Sladke oy ity o8l gl (Lol
oSl Jro oy, b b s yaeln Joe S
dslbre glp Siwe Jio [0 SO e milgy 5l ealan
@azg Loy o lal e g ouie Jlosul b laasy 35 alold
Slade losl (goges (558 llins ol sleesls a5 )
g, bosls pl b aliss cpl o lp 00955 b g S
OM] ‘_;l;e)lf (5‘).: @lw 0‘5”";4" OJ.»..J 6[@”3}) °

b

5- References &= o -0

[1] S. H. Ghodsypour and C. O'Brien, "A decision
support system for supplier selection using an
intcgrated analytic hicrarchy proccss and lincar
programming”, International Journal of Pro-
duction Economics, vol. 56, pp. 199-212, 1998.

[2] V. Thiagarasu and R. Dharmarajan, "An
intuitionistic fuzzy topsis DSS model with

FO 2l ¥ ol VAl Jle

O

g oo 48,5 13 10 55 O je0 4 Beq (YY) Cudgae

Beq(c) = DCC(c)*(1-WW(c))

Beg= ‘:~/~¥\"\° AW C/AFRA \ﬂ

GPSF Jao 4 azgogame 5 Baa algy ob L >
el 00l 00ls lid 3 0 ol aS el s J>

Z=f val=+/Y100

ZARKLCN

+/aYaYyY
X=1./.ara\

</A¥ASY

A

loas ) 5 005 Sy Jyp Spgen L X polis Jl>
gl oo (SRS p) Djpot

Rank =3 Alter=0 Score = +/14YVY

Rank =Y Alter =) Scorc=+/\++£d

Rank =Y Alter=Y Score=-/-4YaYY

Rank = ¥ Alter =Y Score =-/-3Y\Y

Rank = & Alter =¥ Score =-/-4YA%4

azs -¥
) doje j0 Suddge S (gl p LIS b Sl pac
(Srute Sold) w5 ful Ssm 4 (2biiwws bl
O ol 59 s el By Copae 4 (ki azy
ool oy 50 owbel Wl SO oaiS el Sl
S 05, kg W)l Cuz 50 o sl GRE &S
SEaS el Sl a8 il fles 4 ol oS8
D8 Gl el 5 conl She laa e Joli )0 cnlie
35 cwlinls BAS el ) s oo S L3 s,
2g0 S0 Glles g (Jo Cundge 55 el Mlgi oo
L SVsame aJg cgioml i) Lo po (IS jeba
5 cmlie SBaS ol aw o8 dupe 5 VU CuiS
Ve J> sl i ol 3 e pdy ) rducals,
O0glsts S5 50,5as; 5 eaiSimel bl
shesliial 5 (55 Sl Slasbs, ) eslinul L 38l
ods ooldiw! wiedue s Al Joe g Ll i,
@b slael han;s e lp Jae cnl e adlyys ol
S0y anmme b el oud solitul lade (gl o3l o84
Sly 5 098 pal alle po (bl (6t 5 Zotdly 4,


http://dx.doi.org/10.29252/jsdp.17.3.3
http://jsdp.rcisp.ac.ir/article-1-941-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-26 ]

[ DOI: 10.29252/jsdp.17.3.3]

[14] C. Yu, Y. Shao, K. Wang, L. Zhang, "A group
decision making sustainable supplier selection
approach using extended TOPSIS under
interval-valued Pythagorean fuzzy environ-
ment", Expert Systems with Applications, vol.
121, pp. 1-17, 2019.

[15] S. E. Omosigho and D. E. Omorogbe, "Supplicr
selection using different metric functions”,
Yugoslav Journal of Operations Research vol.

25,no.3, pp. 413-423, 2015.

[16] J. Chai, J. N. Liu, and A. Li, "A new
intuitionistic fuzzy rough sct approach for
decision support”, Proceedings of the
International Conference on Rough Sets and
Knowledge Technology, Chengdu, China,
August 17-20, 2012, pp. 71-80.

[17] D. Liang and Z. Xu, "The new extension of
TOPSIS method for multiple criteria decision
making with hesitant Pythagorean fuzzy sets,"
Applied Soft Computing, vol. 60 , pp. 167-179,
2017.

[18] A. C. Pan, "Allocation of order quality among
supplicrs”, Journal of Purchasing and Materials
Management, vol. 25, n0.3, pp. 36-39, 1989.

[19] A. A. Gaballa, "Minimum cost allocation of
tenders", Journal of the Operational Research
Society, vol. 25, no. 3, pp. 389-398, 1974.

[20] C. L. Hwang and K. Yoon, "Multiple Attribute
Decision Making: methods and applications:A
State-of-the-Art Survey", Springer Science &
Business Media, vol. 186, 2012.

[21] I. Tgoulalene, L. Benyoucef and M. K. Tiwari,
"Novel fuzzy hybrid multi-criteria group
decision making approaches for the strategic
supplier selection problem", Expert Systems with
Applications, vol. 42, no. 7, pp. 3342-3356,
2015.

[22] J. A. Goguen, "L-fuzzy sets", Journal of

Mathematical Analysis and Applications, vol.
18, no. 1, pp. 145-174, 1967.

[23] A. Chaudhuri, D. Kajal, "Fuzzy multi-objcctive
linear programming for traveling salesman
problem", African Journal of Mathematics and
Computer Science Research, vol. 4, no. 2, pp.
64-70, 2011.

[24] A. Keufman and M. Gupta, "Introduction to
fuzzy arithmetic: Theory and application”, NY:
Van Nostrand Reinhold, 1991.

[25] N. E. Alam, A. A. Hasin, "Algorithms for fuzzy
multi expert multi criteria decision making (ME-
MCDM)", Knowledge-Based Systems, vol. 24,
no. 3, pp. 367-377, 2011.

weight determining mcthods”, International
Journal of Engineering and Computer Science,
vol. 6, pp. 20354-20361, 2017.

[3] C. T. Lin, C. B. Chen, and Y. C. Ting, "An ERP
model for supplier selection in electronics
industry”, Expert Systems with Applications, vol.
38, no. 3, pp. 1760-1765, 2011.

[4] A. K. Kar, "Revisiting the supplier selection
problem: An integrated approach for group
decision support”, Expert systems with appli-
cations, vol. 41, no. 6, pp. 2762-2771, 2014.

[5] A. Aamodt and E. Plaza, "Case-based reasoning:
Foundational issues, methodological variations,
and system approaches", Artificial Intelligence
Communications, vol. 7, no. 1, pp. 39-59, 1994.

[6] A. Amid, S. Ghodsypour, and C. O’Brien, "A
weighted max-min model for fuzzy multi-
objcctive supplicr sclection in a supply chain”,
International Journal of Production Economics,
vol. 131, no. 1, pp. 139-145,2011.

[71 R-H. Lin, "An integrated model for supplier
sclection under a fuzzy situation”, International
Journal of Production Economics, vol. 138, no.
1, pp. 55-61, 2012.

[8] F. Arikan, "A fuzzy solution approach for multi
objective supplier selection”, Expert Systems
with Applications, vol. 40, no. 3, pp. 947-952,
2013.

[9] J. Rezaci, P. B. M. Fahim and L. Tavasszy,
"Supplicer Sclection in the airline retail industry
using a funncl mecthodology: Conjuncative
screcening mcethod and fuzzy AHP", Expert
Systems with Applications, vol. 41, no. 18, pp.
679-693,2014.

[10] J. Chai, J. N. Liu, and Z. Xu, "A new rule-based
SIR approach to supplicr sclection under
intuitionistic fuzzy environments”, International
Journal of Uncertainty, Fuzziness and Know-
ledge-Based Systems, vol. 20, no. 03, pp. 451-
471, 2012.

[11] A. Makui, M. R. Gholamian, and E.
Mohammadi, "A hybrid intuitionistic [uzzy
multi-criteria group decision making approach
for supplier selection”, Journal of Optimization
in Industrial Engineering, vol. 9, no. 20, pp. 61-
73,2016.

[12] M. Izadikhah, "Group decision making process
for supplicr sclection with TOPSIS mcthod
under interval-valued intuitionistic  fuzzy
numbers", Advances in Fuzzy Systems, vol. 12,
p-2,2012.

[13] Z. Y. Bai, "An interval-valued intuitionistic
fuzzy TOPSIS method based on an improveed
score function”, The Scientific World Journal,
vol. 13, no.1,2013.

O 2l Vo)l ivad Jlo



http://dx.doi.org/10.29252/jsdp.17.3.3
http://jsdp.rcisp.ac.ir/article-1-941-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-26 ]

[ DOI: 10.29252/jsdp.17.3.3]

<

I 5lo)L (§3g4 )L (503 by 0348 yroli colskiil Al (Slpe 1S 35 6 lrodda S8 )S (§ a5 paeusdi

&

FO 2l ¥ ol VAl Jle

sl Glued; (S5 ol
CulS b)) (cwaige axn) o 1) 053
e 03,5 2l 5 WWAY Jls o l38le
by pole o Leails eSTen ol
st oKl o AL, 5 o5l ek
e Ve 5| s 98 U 00,melss sl oS mly
G 5 5 D pne ol a8 s SN jo ale
SleaSd 55 (iagh sloaaoe; ol onils) Slr
ot S5 o GBS Gl ohig slaasl) sl
i o Sde xS )lad (29,09 o5 sleas
el s pl g 25 L)) 5 (o sras
Sl el oyle L] 4l Slas

kuchaki@uk.ac.ir

) 955 (65 damw Wog oL

@ bl WWAY Jlw o ol an s,
i skl eShe lasl .l 03,8

& 5o el g ol eaSiile ol
- 00 ol sl Lo )5 el apgd oKl
5 Moo ;o ke Ao dan  Lie oS L
el osils, Clo 4 (> ) g (Jl e sl il S
5 &3 slaaliln (haie g5 (—tagh sloaice;
el Ll sloo o IS

Sl o)le Glagl asllly Slas

arsham@uk.ac.ir

pode o)) ulid)l5 Hgal5 e &il3,8
el e yS el g olKails 51 Ll
sladsi b 5y —bagh sloa o)
S| \5){9 6LQAJL<:L.: 9 LS“UL?.U

5l ol lisl asbill) Slas

farzane.mirzapour@gmail.com


http://dx.doi.org/10.29252/jsdp.17.3.3
http://jsdp.rcisp.ac.ir/article-1-941-fa.html

[ 92-G0-920z uo Jrde-dsiordps( wouy pspeojumo( | [ee /1 dpslreszez 0T -10a ]


http://dx.doi.org/10.29252/jsdp.17.3.3
http://jsdp.rcisp.ac.ir/article-1-941-fa.html
http://www.tcpdf.org

