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Introduction: Fruit thinning is an effective technique for controlling fruit number
and size, defined as the removal of certain flowers or fruits during their early
stages of development. Kiwifruit growers often exhibit reluctance toward
deciding on thinning operations due to concerns over the potential negative impact
on yield, and consequently, on total revenue. Furthermore, a lack of precise
knowledge among many growers regarding the appropriate timing and
methodology of thinning, leading to their inaction. Therefore, developing a
suitable model to define the execution protocol for thinning is essential to ensure
the maximum economic return for the crop. Among the most reliable decision-
making methodologies, Analytic Hierarchy Process (AHP) stands out as one of
the most widely used techniques for solving Multi-Criteria Decision-Making
(MCDM) problems, owing to its numerous capabilities and features. This study
aimed primarily at investigating the economic justification of thinning the
Hayward kiwifruit cultivar at various intervals. For this purpose, the Analytic
Hierarchy Process (AHP) and Grey Analytic Hierarchy Process (GAHP) methods
were employed to assign weights to the relationship between fruit quality grades
and thinning dates, thereby, determining how the thinning practice can lead to
enhanced production revenue.
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Materials and Methods: In order to carry out this research, there were used five
fruit quality evaluation criteria including premium grade, grade I, grade Il, grade
Il, and out-of-grade fruits and also considered five alternatives, including
thinning times at 15, 30, 45, and 60 Days After Fruit Set (DAFS) as well as ‘no
thinning’ as a control treatment alternative. Data analysis was performed based on
pairwise comparisons regarding the five criteria of the decision tree, utilizing both
AHP and GAHP to rigorously assess subjective expert judgments. This multi-
method approach was chosen to enhance the robustness of the decision-making
framework by incorporating both AHP and GAHP evaluation techniques for
subjective ranking. The quantitative basis for these comparisons was derived from
the wholesale prices of kiwifruit in Guilan province of Iran.

Results and Discussion: The study results showed that the criterion of premium
grade fruit with an average relative weight of 0.490 had the most important role
among all criteria; also, the criterion of grade | fruit with an average relative
weight of 0.286 was ranked the second. As shown by the results, the criterion of
the grade Il fruit with the average relative weight of 0.132 was in the third place,
while the out-of-grade fruit and grade Il fruit were ranked the fourth and fifth
with 0.046 and 0.044, respectively. In addition, the final comparison of the relative
weight of the studied alternatives compared to the target showed that the thinning
treatment in 30 DAFS had the highest relative weight (0.236) among all
alternatives compared to the target, which is the best thinning time for Hayward
kiwifruit. The thinning at 15 DAFS with an average relative weight of 0.215 was
ranked the second in importance, and the thinning operations at 45 and 60 DAFS
with averages of 0.207 and 0.183 were ranked the next in importance,
respectively. The alternatives were compared to the target and the control had the
lowest weight with a rate of 0.158. The findings of the conventional AHP and the
Gray AHP (GAHP) showed that the criterion of premium fruit had the greatest
effect on the revenue of kiwifruit growers; so, horticultural operations should be
directed towards producing more premium fruit. This indicated that thinning in
one month after fruit set had a greater effect on producing higher quality fruits
and, as a result, greater economic value than other thinning times. Also, fruit
thinning at different times had a significant effect on increased economic
performance of vines so that the total economic performance of each Hayward
kiwifruit vine would increase as a result of thinning compared to the control vine.

Conclusion and Suggestions: The results obtained from this research showed
that different fruit thinning times had certain significant effects on the revenue
and weight of different quality grades of Hayward kiwifruit; and timely fruit
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thinning in Hayward kiwifruit led to the production of fruits with the same size
and shape by changing the process of distribution of carbohydrates between fruits.
The results obtained from the total revenue in each treatment indicated that
regardless of the time of the thinning operation, despite the removal of malformed
and abnormal fruits that led to a decrease in the production of grade Il fruit, there
was a change in the quality of production from grade Il fruit to grade | fruit, while
this change was also observed from grade | fruit to premium grade fruit. This
proves that the quality performance is more important than the weight
performance in the production of Hayward kiwifruit and is effective in increasing
the revenue of growers. In general, the study results showed that the Kiwifruit
thinning is economically viable, so it can be suggested to the kiwifruit growers to
perform thinning, especially the thinning of malformed and abnormal fruits, 30
DAFS.

Keywords: Grading, Quality, Unripe Kiwifruit, Pairwise Comparisons.

JEL Classification: L11, Q13, Q16, C61

115






A9l g 5},3“ Y W5<]

VEVE Ol OFY o led FF Jlu

g o

195199 0y 19 5 95 B9w0 (30 5 S 31 Jolo woT 33 (5 jlwvkingst
(GAHP) Sy > il ol Sl v g

")l oplxidio] Loy Dolfjnuld spamo 450 e

VI FD s Gl V¥ VP8l g b

LRV

D935S OENBIGE g Cal ogen 0jlu) g 3a 1Sl e o) o ogee (135 SIS

Sz Jpase ol (9,8 S 4y oS 2ol el g )3 50, 8kae )3 08 S e 151 LSS Jdoa,
P )lele 58y gy8 casS vgme (0,5 S (dlaiBl gl wyyp ol ddllae Lol Gua il e,
Jios 413 gy 9 (AHP) (osledls oo 4] (g 5l oglaie oy 5 9991 ciliee (sl
2 05 S5 Gl 5 age A Sl bl & 30 st (GAHP) (6 2usls ilyeell
Mg el yd dgugy a4 Wl o (0,8 KI5 S 4 dgd astie B b edlitwl 3lgle 13, g8 couS
295 Slalie (09) 5l (g pSmamal Jho 53 (s y90 slodiS 5 ajlme 4 (23059 Sl el
4 Sy 42 ) las ogse) (&S jlre gy Jobd (6)lB Lo )3 (295 dunlio olxiy diuly (ol 5 05 edlitl

ol ey (S oSl ¢35l BASls ¢ Sl ins 5 pole (655> A gl il -

2ol ecady (S oIl ¢ g5 )oliS Bl ¢ SLEL pwdine 5 pole 095 Sliwl g Jgtuse By g =Y
(ghasemnezhad@aquilan.ac.ir)

ol sy (S oSl «55yoliS Bl ¢ 555l Slaill g, bl —¥

DOI: 10.30490/aead.2026.367546.1701

ny



\YY a)\»..j: JY JL..u gw_,.?j ng)}LiS szl

09x0 J.as\«u )‘ o™ J9) 5 9\"0 AREATA 2 U‘)); K dLmuLc)) 4.»; T2 9 (cb) )‘ C)B 9 dw d>)d ¢gd
g y00d0s slaciod Wluwlio pl (oS (sl b 485 a5 > sald lgied (08 SIS el
8elyd )8 S5 Cilien (sl sl a8 sl lis eyl 45505 gl g S il )3 g 55515
Yo 03)S S oyl JS del )y oyt ol 0dgs 5 ime o yd S praws 3 g B cuS ST S
3 g 009 aals e 5l i oy 035190 dg9a Kalyd lie oyl 48 el Cwddy sgre ST G s 59y VO g
005 S5 Fu,b wsdzlae (gladl 35 o 50 &S ol s bt .l b gme gl (gl ‘_’J] L gd)Loi S
LS 5> S al3 QI3 (sl 09,5 S oloj e IVYP (oo (135 b cogme S5 51 g 5 Y
Scagll 3 o i ogme S5l 9y Fe 9 YO N )3 (3,5 S5 5 canl 3)lgale 08y 98505
S5 aS o s il ddlllas ol opl g 958 ol &LBl> 1y 5 cp ol cald o 48,5 )18 cun

OB Jy9n 4 olg e oplple sl dyodygitie sl (oolaBl a5 5l g 8 oS oo (3,5
30 e 1y ogee JoSi 1 (g 9y V0 (03,5 S5 93598
'Ls'?})‘ ‘_’JLAA;’L&G :ud)/.l Q})ﬁdﬁ?{iw"d@@)) ."éa)‘/}.&(f

L11, Q13, Q16, C61 :JEL gauanb

.

Aol
lomgcl b oaijle by (g Jolgw 1o s wsas jsboay &5 Cunl (ST g 8505 oS
Slbls)l g oMbl (55l 38 jo slylol 3ol 2945 0 CutS obS cal LS9 cruslio saslil Ly 5
0392 LS VOYYF )9uiS' )5 Do 85 9s5 o9s0 S 0 gaws (MAJ, 2024) (559l slex )5
YV Jlo 53 5t Ho)l slagl JiSa V8RB 5 j9)bye Slagl )i YV (e cnl jl &S
Slpdbo Cundg il 3950 cal alslol G pppizam D51 (5 FYAWYE 15087 )3 o9 3505 g5 e
Canggd AFY Jlo 55 (lpl 9,869 Jgame Sl (s dis g (65)0liS Y ly)ly
ol ol azily [0S (gl (65 elyd JYD ygabie o ) i Slpdle lise ol 45 edg o5 e
oy (o285 o] @5y g 4nbl> 6 )9l55) (sl (63b5 oglls Cudlo g8 598 &S amd o U Lol
Sl b o)l ol s slaliwl pdye gl oot ol il 5 (oolasdl Cundg dguo 5
9859 oS plo )5S et o pl 35 (FAQ, 2024) sovio o (65,5L3S 9 5b)les lojls
Alwdw 9958 Cuosd lawgio ¢ Jaawo pl Slyolo g g 3bj v 3939 b cdod (pl b .Cawlid )
198 plo & Cond (Y3 o) Slea slaylil )3 Ol g5 935S o900 )5 oSy 3]
S (Sl Srogd (1lo Y5 VIVD g aibijors (sl )Y dw 3505) Jpamo (pl odos oS ulys
o 3 s B e (5 8sS Mg YL B (i 3925 b el oDl el il
s oylu 1) clplo clbld o Mol slaylil slas)lstiol 51 0e0 0,05 0 Jdoas daogue

NA



...... 035 &5l ol Ll (g3laaigs

oS ) syl 5l @)l g JSSns gy Gleoges g5 4 iled 1ol 15, g 8058 slaS
ol QT 5 odel sy sel s g Splo slrosws do )y 5 cudS ialS 4 Slg o fadge oy
55 laz) Jolye 5 Wogss Sl £55 ol (35 S5 gy it (e < JSbo gl o sl
Sl g 3lg 5> 26l Gl Cosnl 4 4y b plpl (Wei et al., 2022) cosl o
on Jl ARl pdbie g onye Bl pole agh Gua wDg8geS D)9
ol 0399 (0Ll Jai 1 918 c0uS vare (0,5 S (gl SKow slrals T
2 6)Siwd 5 0g0 a8 (sl 5o gy S ogme 93,5 S5 IS ysbay (Ouma, 2012)
olS Co ple (glaogud (p ke I (SO gee 3,5 S (Frioni et al., 2017) cusl ogee o3l
i 1y Jpae of5n 5 3jloige 28 1y NI o ol g 3508 o > oo 53
Boyd & ) sub cawd BasSGpns dlp ogme by pab g YU 3 Slas & cdont > g a8
4 Comd 3L pas g S 0,Sles iS5 LSS Jdday (ol ) )0 caan ] L (Barnett, 2011
Pl g3 69uS (sla w15 ©yna Slles pl 0aiS e dolyd pogad ol (oolasdl )»b
S5 390 )3 G BssS oo (SNBSS y9n CaSmeead )3 oIS Jolo (IS jobds 9 0
Ay ol (Gl le po prdane by duas o 50 00 oy 033 (lad8 il y 1 8 Wogue (3,5
Jyame iy Gilacsye g JBgJes udly dije (hli#l & (b e slhoge
b 00355 SE gl o dar )3 a5 Ay 986955 0950 A9 1l 503 B)b 5l el 0
OB xR yoygy &S Cunl cpl cudlsy I L8 0,8 S5l Gan LAl 4 pod s ke b and plodl
(Croad, 2022) susl awsls 1y (sobaidl o35l (p yiin D¢ Joae (gl U Ngas yioleo

sz eyl 3 4 e Jloma 5 (oose 2BART 8 Sl I le (655l Cy e g (3l
b Jolss 53 9 L9 o0 485 Jlai ) (65 maenal 9 5ai 3)90 pllas JiloSig 325 sl peite 3L
88 ol Tl poaldis il w3133 gy (Sl slogsig) nl e (St 5,508
Taadline ySmeal Jluo > slogbs) (252 n )l oase g Shy 5 U Jba,
Tokw 4 odzy 9 S5 Pl 4o jl Sl e b Shg opl 5l S, (Rautetal., 2018) cul

1. Actinidia deliciosa cv. Hayward
2. Analytic Hierarchy Process (AHP)
3. Multi Criteria Decision Making (MCDM)

N4



\YY a)\»..j: JY JL..u gw_,.?j ng)}LiS szl

iyl (gwdide OIS 4 b pae (@Bly )3 9 Jao (3l sl Ll sk I il ol 4
Slolore oI5 (oo Lol (550l 6 mencs (pofle S5 5 a5 4 315 poe
11,8 s (Zareinejad et al., 2014) 05,8 puonas S8l g Slulus] (05,54 5 o5 ¢ &S
(S S el Ban & (S (sl (§ySmaenal polis g gobaw LSS gy cul 3 p38 (gl
) (635 el BAd g Gl g pmo "Bt o & oS 343 )18 s o 5YL 3 &S cenl Lo
8 B s jl s ol ol a3 ls 5 T kse plon e gl b aw Sl o pasie
a5 Ll sl ol s (Kumar & Pant, 2023) cul Tlads S 4 by ye 55 5] pdaw 205 oo
Ly Sl o o pais o 38 & bgye polic 4 paic jn sl J plaS o 5 45 il
AHP g, il edlaiw] bl by G ladye o)l blo)l paie ol & gpolie 4 5 Cul
Zareinejad et ) cul ¥V Jodo & ygody (255 Sluslie o)l jolaied labed ab 5l eslitul
«(Costa de Matos Lessa et al., 2024) |, San g Ll jbgile (o5 LS ying} ) .(@l., 2014
2] % alox 5 (MCDM) o)lnosiax 6y monci (slogsbsy (5554 b o650l ol iz )
5 Jslome baly Sy «dly ol 3bo) ogme CapiS (elS (clyline (AHP) il yodldes L
4y (23aglgl b )l iy (slacgs (e o @l 3 5 505 )] (o 3 Slos g (sl
Wei ) Sod idghs 10088 g Suiddos baslyd (gl (s3l5a (sladoly ;5 gm0 iy oS
Gl 505 o) 03)ls3 j) ales Jsamo g3 Lo ylSol b)) Cam L (et al., 2025
bl 03 539 Sl glgime g pabs (sladin (g9 5 5 GretudsS g 3,5CubsS (o BudeS
Colhae oS5 S ¥ (BSign o8 w)bmesin WS laghy) 65,84 L IS cuas
h ol ol ol ilodae ul s QB 4435 icseme plysd wosd ek g s b
e b Jyae Wi sl dine 08) oo (230359 b o0 Jhae (ptiz Gl 1T 0D

Do s Al Bl g Jus G ygods b g oS Olasuie

1. goal
2. criteria
3. alternatives



...... 035 &5l ol Ll (g3laaigs

s Ologoual (g5l Jso (gl o )lis L 615l (AHP) ol podlds Ldows il )8 5

slacwiss 2bjyl slp 650l > (wlidyog) cpl 3890 )5 b il (o5 g S slajline L

(CotsS il yiShas (gl (6565 09,5 S ploj dile) by 35 o it oy > o)) Hlhis] cogue
LSy saasS bduogs APy Ol}'iu.o (OETRod g Dgud o olg!

LS9, 9 dlge
o3l 390 Jlow 9 (oialojl b

OBY dilaie )3 3)lnle 08) 985S ) EL S WY Jlo 3 Sl iagg
S Sy b pbol Jpaxe cpl Alwodjow 1555 g9 (oAS Gl > by Gl
oole 555 Coms (IRIMO, 2022) e 03a] Y gher > gy o lomgead 5 olilyio
Oygody s )0 aS g e £ X ¥ 55 SKoden jl )0 dlold 909 S &) Cuiid g8 508 5
il plool Cang San b (lojlad yg0a ST (5ol g2 4idly 9 )b g8 5l (Sl
Sopots 4 Ghalojl ol )3 0B Spgo Jus 505 by JLEBled ) 5T )5055 o imd0d S o,
oled BLSG 5 (s> gty (3)5 S Jold bajlags s 2l (Bolar LelS slaSsh 25k
olej slea > ST o )3 9290 SS9 59> oy ) slaogee Jolid 03, jl )l (slooge
S oS g oST Jold sald jlow g ogee JuSlis 1 jus 59y 5 9 ¥O N N0 calises
U293 EF 9 Lo 0575 ey 55 51 a8 091 ST jlaz Jold e o 091 00 plorl legl > 0,8
3l Sliles il bl slacsh plas (gl 50 Sl S5 lyisar g Qs 0gd 4
b ply Oypo (luSy Sygods Gign 090 Jsb 0 (23355 5 (5l cilis) wp g dlen

ialejl 12l e algpel g (pldlpia S Shg ) Josa

Smo)S doss bl o8l

vy () b> oo §) gl
R i Jsb
Sl YV/VY eldle oy

A (o gmmda 4> )3) VLo (slod pSlo

1I¥A (o sheo) &Vl (S5l

Oig sanl sisle
1. T-bar

2. Actinidia deliciosa cv. Tomuri

Y\



\YY a)\»..j: JY JL..u gw_,.?j ng)}LiS szl

axlllao 390 Slhuo (6505100 g,

e b dall ST oge0 (WSS da > &S Wad iy Sloj g Juad Ll ;> bogue
3 Aol sy (3)lnle 08) ©9350S oge sy adld (lgisd) o)y FIV (o0
2 bl Gy sandey g laogee CuinS dulxe 5 (5pSojlul ST o JS 5 Slas i cutlyy
5915 (335 s s 185 sy (EU, 2004) Lyl apolol g5 5088 o350 35kl Lol
938 opig P8 S cda b Sz (55l L SIS Cjgoty ST o (glooges | so)d Cany
a2 oz 4 bogee (Jluomd udsS jl odlatul Logee Syj o Sos8 slaslal (6550l I ey
Slo 4l > Sy slad 4 Sa8 jlal Cod 9 Y4 £ W+ Jlogee ()jg) Sliee 42> ol
42l )3 S)j slad ) S g8 Jlad a5 )5 395 1 it 09se () So 2> /A Sl Gl 0se
2 Soj kB Sao8 a8 s 5 )5 PO Sl ji ogee (j9) 93 423 IVl e ogee Slee
S kb & Sog8 Jlad Cad 5255 70 | 1S 0900 (159) A ) 1V | e 0gue (Sles 4l
(U 5 e gy slBg> (sloogue) 03y jl @) (sloogee o (1Y 5| L ogee o 4l
U

5 O oS Slple 68y ©98aS oge hNle Cued Al jglaied
S ol Sgy865S ogre bgsBotes Sl SINVEN=Y (oo o o] a5 et
R00S ) 1 3,915 (V) alasl) 51 55 om0 pSolo Cuasd dlancansd ol ol o (Y o) el cwday
.(& Den Hertog, 2021

_(@a+4M +Db) ()
e —

Omed ] b JSTs B g B oy 5 Jeie M e JBlas @ cansd (puSile [ el 3 &S
Iy b slaogre (d g0ty 03 B985 S, (3,8 S Ay ja dlee jlaion;
S hwgio b ol Canddy (65 9, S Job 13 00K slaSG sl g5, las ST
bl 2 9y 3 sl 5 djetes WS o S ) g e ST Cuad Boby () 5
Fio o Aol ol gy 05 48,5 5 55 Jby ek e dhe AFY o Sjaisy S &5
(cuin & SO)VA Oygods o3le 4 5 ST i Cond 9 Sgy8 558 SU (g diligd 4 do g

Y



...... 035 &5l ol Ll (g3laaigs

09951 b B psSilie aulio g laodls o 351 485 plol 1S 1 )3 y9)ls STV g0 cudls
ol 015 ol (M + 45us) SAS (g )lal JJ5éle s 3l oolital b S5

S S %l i g il slaglo 13 (28 S5 b 38 )y sglaieds
'S il palads oo 4l g (AHP) (ol pedads Julos al by, 5l g bisess’
aadlisy gjlepraal gle el Jl (S (lealade Jlo anl ) by, ad ool
slasline (35 )15 55 (ISl A8 (0 @alp (ol ealidis Oygod |) Al (g5 ISl &S
OBl &8 sl gl (o5 Sluglio  (gilupmenal (Do) cnl elul )3 1) (&S5 (o8 il
(Saaty, 1980) 5 e wal,b |, cilisea (slagy,luo oy

Jios sulp gy &dbaswg Juo (GAHP) (sl (ol pealuds Jilbw il )3
laodls )3 plagl 5 upalad pas el )5 48 39 00 )54 (Bls J> gl g sl (AHP) o5 poalicls
S Janass bawlie slp 1) (A6 puss dliel dile) 585 ol yie olgs sod g ol 3bj jlows
iS5 slacl S o o3lital ¥ g 2S5 slael 1 (GAHP) (6 Sl (ol padlundus ot 12,1,3
D9 g pasedia (b3 810 YU 50 g (0055 JBa) ol sye e )3 & 05k S 3l e

s (ol ol €85 G 41 (65 ol Wtas (AHP) o] poaldis o 12,15 5
Dy o 430 )
WS o adiidie |y Lol Bus oS e (o YL icdte xow
g Jold 1) byl slasline o5 ¢ Sho sk 1o)beo pplaw
See s oly Jols i cp piml oy 5 oo

025 S5 gloj on it syl g (Lol Bua b b je puenal €80 Sl iagl
Pl o3y 1 @l 050 g dw a2y 9> 423 ¢ Sy a2 jlias 0gu0) (&S Jlme iy Ll 0
G5 S g (Il plyiedr) G disaS ST (3,0 S pas ol (g 3y90 (Slodiz 5 0
Sluglie opiman () JK5) 392 0980 St Jl pr jg) £+ 9 ¥ ¥ 0 3 S 8igaS claST
3Ll (HBly (slaosls by ogre (&S sl jlime 5 9 (3,5 S ilises (sladiy 35 4 bgiye (295
A 43D () 3 oS5 43 ¢liaw g Jold) b jlxo jl pliS™ o (gly s plos] 5L Sl eddiz] e
Ol Web Jlo 3 (S il (g ydoes ik )3 (98 (8ly Cuasd (i o3, 1 )15

1. Grey Analytic Hierarchy Process (GAHP)
2. grey numbers

Y



\YY a)\»..j: JY JL..u gw_,.?j ng)}LiS szl

Sluglie (o ple JSui5 sl pals Jiagh 53 (Y Jgiz) €85 51,8 ool 3)50 (o8 jaSli
GaeSo e Oy i S8 s doliis yy 3l 5 005 o3l )5l _ably (slaosls 1 By 55 35
acwd lon &S 39 SIS LB 5 g pime OleMbl & o yiwd 0,55, oyl cde .l oais
loslene sl gty )3 iy Sl b (29) Slunlie oy lo e ol (ol 2 0800 Jol 1) 513k (A8
(Saaty, 1980) aslw (s)liScuglyl wlhie 4 bcwod :Ske Cons g A3 LS5 a5 4
oLl b jlaws go (B9 b (i (1:ln ) 35 gl slagyjy o sl a8 s (A1) i)
SHE5L &5 dmbro caldl ) b glyseil oles lagyjy o)l ilodloys b pupm 5 45
Caolaciglad Jod LB o) ko sniad ylis g 0390 +/) 3l yiaS S (8,5 & ypo o yile JS sl y
(29 dulie olxiy Joldb cggoome )3 9 18 (b 4L JS o g jlne g AB O (295 sladunlis
5 Ijlns s (35 O 5 JeloSgn o8 i e loduglio Sledbl (g )glaex Sl g 25
il oy Jolye Jols (Zareinejad et al., 2014) ) Kon o 315 )15 Lidgs wlol p anly
SG glo cpyite siuaglgl 9 (2l mreal <83 sl Sl Ban (Gue Clsul) y/ 4l s
923l 18 B9 )3 59uS 0900 (13,5

A blsd d.u)f T2 9 )l.um ) ;o,\;.uu‘.?u." RV u.oL.u‘ » (ch\.u)f 9 ‘Jb)L.:w u.u.x;) P90 ‘db).o
oroual Cipd dadly 35 g jlre  olwlid 35 5 Bud o 1wy H(posonal <& )0 b)) pgw dls so
b b (1) JSa B

B b3S g bojlns loda ol als jo ({295 laaualio ke Sbxil) o)l dls o
ol (6 yaSE d0e S s yilo cpl al)d 2 g 0350 (o yile S

(29) Srawlie o Sle (gilule joxt dbyo

a5 L anglie jglatod; (UM) Sae sl it b Jlot] Cute 445 (s otk dlose
30

coollas 435 e U™ L an 35 o duolie sl (s pmSE ) Sl dn sl oalitl oida dls o
90 e (V) datly bl oS

1. Possibility Degree

\PF



...... 035 &5l ol Ll (g3laaigs

15 v)
Plui < um™) == p(®x; < u

j=1
el 3l o 2 )3 b)) 3,90 43S Ui upgllan a2 > 2yl lp Sl 0 Pl o o8
(348 0laoXij cdunglio 350 (cloaly 5 S olasi N Sa0 usly it b St Jloy] a5 UM

3 okee 914035 o (295 amslio ) onelundey
(Borg) s 5215 oo oty 55 o il 5 (o (55515 i plos) s sy
N SdgSim alolh &l p5 ol )3 98 e Sbml pll Jlns (58,5 HL5 3 L g ye g a5 o
(1) ey bl y2 sanaglg sslatons oo (552816 Sl ess «olgg 53 5 235000 kil
D)5 (0 Ooye

n
1 (v)
Yoi = z ;Eﬂi(j)

j=1

@yo 914055 o TS puSE s o Boig d 435 (sl o (5 S jlitel Yo o] o &S

Py a i aS S5k cals e eumalis) o shee ) kb L (U™ Jloyl 42 55)

(4o 2l 93 S0loe dpaslone 4] )3 53 0blod (clodty 35 L b jlas JS 3 N (fj Hlne ooz s
ol (12 51) Ul plas (sl 5581 (gpms il g T

03 b /N ) jieS &5 cnl e ST 95500 (b)) )5 £ lul  aaly el

Hlowsdy H55Lul bacuglad «yso pl jue 53 5 Conl Joub JoB 6 s igliad s ylo il duo yd

5 oolazwl L GAHP 4 (V) aswws) Expert Choice jlzsle s L AHP (psls jimghs 45 .Xg) 0

épd Oyge Rl

1. Minkowski
2. relative grey score
3. grey relative coefficient

|14A)



\YY e)La..j: JY JL..u gw_,Sj Lg)')}L:S szl

S S o polundas Julos Sig] 5 poledo ¥ Jga

& S 6 Sl S sl oS sl
(ev) Ol Cepgllan )
(V%) Foghe o8 ¥
(f.5) 5 Carglas b
(% <A) S5 o Cagll \
(Aere) St NalS A

(Saaty, 1980) _selo :3sls

O Coond 93,193 o8y g 13 5905 Dgne (S g (I 9 AiSee Wila y3 Olasuine Y Jgi>

WS bl
ofibe  ppdene Sl Jblas O P S5 R 4 Sa s @y
(W) (M) (b (@) (o920 g
YvrT/rY Fooweo Frower  Yeoooo MY Ga=p S N ) e o oo
YOO - Y5ouoeo Weior Voo IV e S N B A Vap
WSSV Ve Yoo Aenen IV e S VAE S0 g Yy
MSS5I5Y Aevoee Weoo oo IV e S 50 S s Y ap
5 5 Sy b OS] il -
ABAYY/SY Ao Verore D 89 5o s s i
TLN ot SosS b
ABAYY/NY Aeoeee Voo Fbees — Sy
MSF5I5Y Aeoeee Weoor oo £ 50§ 58 i 5
| eSS glas ) ol ¢ Kibyg,8 gl
AOAYY/¥Y Aeoee O T SR
B

(EU, 2004) 5 gl o) 59,3656 050 gl gl 4ol 2 ikl &l 5 (sizan o ®

(Watson & Gould, 1994) 5 gl o8, g8 555 0sse (gly (353L 5 (380 29m0 s ya 3k ™
Oimg (slaal sisle

\Y#



...... 035 &5l ol Ll (g3laaigs

ENEEYY

Sl e

aals

3 35 VO S5

ogee St

o ey ¥ S

agee JuSi

S g TR S
ogem JSuis

JUSTRUTTOIR JE P B

ol €353 (6, Lo o (359-F Jgs

-

o gy T S

ogne oSt 1

Oig sbanl sisle

22l )p 5 oslitl b ol 800 Jlas gy ogad ) (295 sloduglie Jilwiga o0

Jona <8 315 55 (GAHP) (6 2uSs ol podluckes Jaboos 11,3 5 (AHP) ol poclackes o
G 4250 090 Jlome (e w1y Cuenl cp g YR s ()9 (ke b jlies 0gee
2 DY e g 06Nke b 93 423 050 slire 5 pgd oGl )3 VAR s (49 6Ske L
s SBjg b o B 5 dw 423 ogie 9 03) | )l sgee slajline )l )13 pgw oSOl
Jshe aen )3 ()55l 253 (F Jgia) Sl ) sl ooy 5 p)lor sloasd) > /¥ 5/ ¥F
Sl ys 5l ol o (aad Cuagd (yily Joay cadllae 550 slodly S g b jlime (o (1jg 2 bgeye

Wl 0del Cawddy 1o )3 Ko g5 Wy 8 69sS vgun Lilieo

Coodlddy  omd 0j BV S g (59 Jyore w09 i yylre
\ -/¥a- ¥V /o) Gl jbioe
Al IYAS IYAY <IYAS G2 @ Sep
Y <YY DA AN G3 53 d> )
[ o[+ ¥¥ o0 o[+YA G4 o 4> yd
¥ [-¥5 [-ay of¥- G5 oyl gl

vy

Oigh beazl sl



\YY a)\»..j: JY JL..u gw_,.?j ng)}LiS szl

0 b jlies 4233 09:0) G1 Jlne 4y s o> adlllan (sladiz J5° s (g dewloee gl
s 039 Sl b ogee LSt Sl e Gy Ve 53 0205 S5 4R S 45 oy (L3 (p )5 VY- 5l e
VN o 0339 bogee IS5 Sl g G9) e g3 (0305 S 4RSS Sl 45 o el < /VAY
o BMBI L 59, V0 9 ¥0 55 3,5 S5 slaylous )] 51 w9 Sl ls 1) (s Casad] pgd a3,
WY (o Gy e b aald Jlesd pS (e )8 el i sy 13,005l o8
slroge sael> (Sl aglie (B Jgaz) Cusl 039y jlos o500 slome Jai 5l 443 uenleS
el iz sla o 50 )5 cpl plosl aS sl lis 10,87 S5 slayloy calises (sl ylass 5o jlice
ogro Jalyd oy yidiy &S (GIASS A 0l Aald 4 Cas jlioe 43 )d (slaogre Kol yd Iy dxe yiljl
Oliee 4 (ST 55 Jby YYEEVYA L) 050 JuSlis 5 s 595 Ve 50 00 S5 ST Hlass 1 jlioe
ST 5l 55 jkes dolyd e (o ieS sl kel Candds jlai ol ;5 IS sal s 5l s yd VY/AY
Jolis 1y sl jlegs p3 JS el ) 5l aoys /0 s oS i Juols (ST, U, FYES5) aalis
2o ¥V Glise 4 ogee JoSUi5 51 gy Yo 0305 S5 sl SMBT el (WY o) Mo
(b ) choyd Y g VA AV il 38l baims Lis 6 b ylew pl el Cowsdy dals 4 cns
J9i2) 392 als b dslie ) (ogne oSl 5l (g G9y 7 9 YO 10 )3 (3,5 S5 slajles (6
1

(Uow a2 53 2500) G1 jlare &1 Comnsd pol> anlllan (gladiy 35 (cmnnd (19 —0 Jg>

49 oo e 0iy e 09 bais5

Cuodl b iy spwSE [ )
b -IyY -I\YY -I\YY als
¥ Y «I\AY -IAY ogun JuSuls 31y 53y VD (53,5 S5
\ AR\ Yy <IYAS 000 JuSi 1 s oy Yo 00,8 S
¥ <[NAA AN AR oge oS 3l uy 59y ¥O 0,8 S
s -I¥-Y <Y+ -IY-¥ ogee St ) Ly oy 0 09,5 S

Oig sanl sisle

039l S a2y 0500) G2 Jlime 4y Cunnd 3l adlllas (gloaly S s (g drmlne b
s 039 x5l b ogue LSl 1 9y VB 53 (93,8 S5 43S 45l L (g5 VY- B A
LS5 51 ot 5905 9 Yo ¥ 53 53,5 (S5 (6lbaly 5 o] 51 g Sl i35 (gl < /¥Y

WA



...... 035 &5l ol Ll (g3laaigs

W 1) s Caedl gam Slad cNOY g cNAY /VEY i (js el b e s ogue
s ]y S5 425 0500 jlne Yl I Comnl o a8 /A s ()55 (6Nke L (20L3) S8 sl
S x> ogae delyd lie oy 45 55 astiie Waodly (Sl duslie e (5 Jgan)
iz S 5 (S5 33 Jly \OVPAVYE) ageo S5 51 o 35 V8 (25 S5 Jlas & by
93 oy el yy M3 aSul yed ol (ST p0 b,y VIA-FYYA) aalis Hlod 4 basye oy
ol bl 1> SO as pd slrogue 4 Cowd 1y il a3 Y dgas (U, YASAYY) oniol jlaws
Lal)> (o) VOB 9 YAA ¥/ Liolidl aals 4 cans 03,8 SG slajles plo o o
Jga) 200> L5 | ogee St Jl (pma 5y 70 9 ¥O e )3 (035 S (slaylas (sl s )

(Y

(‘Sg‘ a a%a) G2 )l.:.xo A Connd )..ob- axd ‘slhdu.l)f d"‘w‘; 039 -5 Jg..\:-

) oSle e 059 o 039 bais 5

Cuorl b 0jg  spwSE Fgexe )
[\ o/ /- RV Jals
) Y- oy NN oge S 5 e oy VO (35 S
¥ - I\AY <NAY - IAY ogn JSE5 § L oy Vo 0,5 S5
i -IYSY <IYEA -Iy55 ogun St 5l Ly oy ¥O 3,8 S
i AT <vo- AT ogun St 5| e oy 50 00,8 S

Oigh sanl sisle

pasedie (S VAL D (59 L 93 423 0900) B3 Jlime ) Cannsd iy 35 (oo (39 dualie ||
o5 )] 5 e g Sl 4035 cp et VI s (59 onSolee b dali Hles a5 4 b
b ogee JeStS 1 G 590 V0 0 (905 S jlegd 50 1) e Cuenl (gan s VY g
Joiz) Conlodg: 5l3)08 0 Cormnl (68 5l a9 2 ) 0900 jline JLai J e NOA (od (55 65l

(Y
3 sy oyl delyd oyt <93 4> (slmogae 3590 50 laodly pSile duslie zuls bl 5

Y



\YY e)La..j: JY JL..u gw_,Sj Lg)')}L:S szl

Jeols () YYYYVPD) ogre JSUs 31 mg 595 0 09,8 S& Jlo 1 93 423 0gee ol 50
(Y Joda) amd oo lis |y sl 90 ds )3 0500 2ol )d 4y Cond (gao > VY oS as

(9342 )3 2920) G3 )lro &1 Cosws il axllbao oy 35 (oo 335~V Jgo>

4, Rl e (939 o (139 -

: a5
Coodl  amigjy S Jyore
\ NARNS ANYe AR aals
0 <NOA AT HATS ogue oSt 3l g 595 V0 (0,8 S5
Y AR -hay <hay 0550 oS 1 s o) Yo 9,5 S5
¥ SAVAS SANAS WANA| ogxe oSl 1 g o) YO (9,8 S5
¥ NAal 8y <\E¥ dgx0 oSl 1 Gy o) Fr (0,8 S

gl slaasl, izl

3 508 059 b a4y 05:0) G4 Jlins &y G ey 5 cond sl (nSile (gm0 b

O3l o 9 el 435 e VY (el (339 0:Sle b ol slogi o 5 el (p)5 20

Jgia) 35,13 )8 (s cual edm sras) 53 08 o SHSTL (3,5 S5 slvay 57 (oolos

logee £95 Cpl daly> (yl5me oy yidins e 43 )3 ogae (el (slmodld dunlie guls 4 dv g5 b Lol (A

030 St 5] g 39) 10 (2,5 Sl )3 5 ol o (a8 5 (U YEVOYY) el las o
Y Jodz) sl 0393 (Jby AVEFD)

(A 42 )3 2500) G4 jlare &1 i polo anllbio gadiy 35 oo (19 —A Jg>

4, eI e 039 e 039 iy 35

Cuodl i iy S S Hgexe )
\ DAAE NARE Yy 1als
0 NALYS ALY DAR oo oS 3l g 595 V0 (0,8 S5
Y DALY ALY </VaA o900 JuSi 31 s oy Yo 0,8 S
¥ A -has A ogs0 S 5| L 5o, FO 53,5 S5
Y ALK DALY ALK ogs0 S5 3l Ly 39y e 00,8 S

Oigh beasl sl

Sl a8 0l LS (03l )15 oame) GO jlire 4 Cnd AL S o () duslie gl
2o b gaad o olaidl ds 4 jlae cpl o 1) Cuenl oyt /FAY s (59 (SOl b dalis



...... 035 &5l ol Ll (g3laaigs

320 9 08 Hlaws BT (0,8 S5 caliseo (sl yloj cpo Lol ianl DL jluws OS] (glyls W o

(A Jg) 355 3925

(83 31 &)1 0980) G5 jlizo 4y o pols andllan (SLAy 35 o (59 - Joi>
) oSl o (339 3

Caodl o (9 SrmS s e e
\ -5A -I5AS -[say aals
1) < [+YA < [+YA R ogs0 S5 5| L 5y VO 53,5 S5
¥ o[-YA A-YA R om0 St 1 ot oy Vo 30,8 S5
¥ < [+YA o [+YA R ogs0 RS 5| Ly 5o, FO 53,5 S5
Y f-va o[+Ae [-vy ogs0 JuSiS 3l Ly 59y e 00,8 S

Oigh sbanl sisle

005 S5 Hlows a8 ol L B 4y G dslllas 390 (sladl 5 s (yjg (2l Amlde
allas Ban &y Cod a3 g 3 1) (+/VYF) (aond (19 Oy 090 JS3 51 g 9y Y0 52
o 59 V0 )3 9,5 S jlas Cwls 1) (3)lle 08y 985955 090 (3,5 S oo (k)
2P S layles 930 )18 Cueal pg 4y )3 VIO (s g (ke b ogee eSS ]
2 OA 5 < NAY Y2V o 1Sl b e iy cdalis jlasd g ogue oSt 51 Ly 59 £+ g 5¥O
(Ve Jga) 5,5 o0 )8 adllas Bun 4 Cod 40 5 Cuenl (gam slaas,

ST JS del)d ey ogme (13,8 S Hlews a5 3l s Waosls Luib,lg 4w guls
ol osly pSilbe duslio (V) Jgda) 3,5 o ys o Jlosn] pdaw 3 5 ime 3l g8 5905
oo oS5 3l e 59y VO g Yo yd 0,5 K5 oyl o S welyd i ki a5 o
28l jled 5| i o) 035190 9> 4 cotal Cawday (JU,y VANDASEY ¢ YAAAVAYD b ol )
o 59550 00,5 S laws dalyd candl 5yls (SouSs bl dme MBI g sl (U, 15A20-49)
MBS pae 3935 b (VY Jodn) 3,105 ol jlows b o sme coglas (JU, YWY - AYES) 0500 Sl 5]
i ogre o glgl 5l Jols dolys caals g oy 5o 09,8 S5 claan S o IS Selyd I dme
dgs0 (S Ol yd (w500 4y b LS 1y Iy me BMBT 435 40 pl 60y jl ) U lies
ool £33 (98 S5 gladiy IS 4 G g 035 Galoj] (slaylms g3 A 420 b jlies
ol glas gyl

1|



\YY e)La..j: JY JL..u gw_,Sj Lg)')}L:S szl

pgue JuSt |y (3,5 S cilisee sl jlows I Juols (oobaiBl ol psls imgdy 5
S5 ke yd 9 Jby VA0 L ol aalis jlaw )3 STy sal > a8 sl LS gl 9 A ooy
ColS 1515 4 dgi b (VY Jgis) conl Sy VARAYOYD b plys ognn i 31 ot o Vo 33,
S5l sl g Jby 35kl OAFA sl Jlow gl Sy JS el S o > ST Y-
A e 93 o ely> ML 5 00t 35050 by 3)bleo F/EED 050 oSS 5l g 39y Yo 35
ol g (S 53 by gsben YA) (13)5 S5 o juS 5l g gt 035 Jby (igekee PAV L
Cato sl Jl S0l &8 0l dlors HUSe )3 Jb) (ygebee FFA (13,5 S 1 80 Sel 3 2l
sl (g5 HMEL al)> yy oge SIS Sl g g, Yo 025 S

alllae B & S polo anlllae (GAY35 (wwd (j9 Y+ Jgo

7) R w059 o 339 iy 5

Coodl o (39 SrwS
I ATIN DAY DAY ¢ Al
Y HARL SAA\i NAaYe ogue oSt 3l g 595 V0 (0,8 S5
) NAAYd <IYYY AR oo |5 3l us 59y Vo 0,8 S5
Y Y-y NARYS ARIN ogs0 JuSuiS 3l w59y ¥O 00,8 S5
¥ AYNS NAYN AN ogee |5 5| us 59y Fe 0,5 S5

Oigh sbasl isle

5 ST S sal3 52 om0 (33,5 K wilieo sl 51wl g 41555 gl <)) Jgas
3,921 08y 9995905 Ogue BB Sl

Sl po (pke ap mbe

A d 4 93 4> T sl J5 el N RS}
FYEYYF AT rayvay-aara™ o rvvasrisa™s o anaravAvvya™ o yysaivaA. -5 Y Sshy
VOSAFOVEYY - VRVEAMEWT  a/vsavayVEWTT A veWasWENYTT varyyeyaE W ¥ Slass
OYADOFYFY £.VOSYROVEY FOAFSSYYVYY. YYYVYYOTEY D-FVASYYETE Y s
o pd

N\7at AAY F/ay VVVY /Ay - s

(32)3)

S hine pis 5 oy Sy 5y Jloio) ok )3 s lasine cih 570

Eyy= x).
Oigh beazl sl

Py



...... 035 &5l ol Ll (g3laaigs

S0l 3 g ST JS 0l yd o ogme (33,5 ST iliske (g ylo 31 (il Ao -Y Jou

(Jby 2519) 3,192 08 ©9,585945° ST 2gpe Ao Sl
dwdad ddayd Sudagd sl JS el B Lo
YEYOVY?  YAA0ITR: 1)1A-FYVAS FYFS.SS 15A90.48° aals
AVESOS  YYYYASAY  NOYSAVYER  NIVLYOAY  VAADDSEY? sge SES Sl e 5oy VO 0,8 S5
IWYeYP YVASYYAR  AYATVASY® O YYSSVYAT  VARAVOYD®  ogee WSSl e jo, Yo 00,5 S
Voo AVEEE O YALYVLAR  AFAYYLYYE AYYYAVED  AVEYAYY®  oge LSS 1 e o) YO (9,5 S5
IFY-NF YPVAYAAY  AYYAYEND AYAVEAYR  AWYCAYYSTE og LSl e gy B 00,5 S
Cawl (SS9 a0l doyd V e pdaw j3 5 dxe BMB] pae Sl S e By > gt b )
loge dgzg Julsds aald jlod ;3 duw g 93 S5 dnyd g slien (slrogee dol)d Egamme g JS dalps oy BB 3434
Gl Jpame cusldy floj 3o aali Hlaws 3 (S5 9 6l8sd oo o)) 03, 5l 2,15
Oigh sbasl isle

@SB ilealuls Ll 5 (AHP) Jsare (iliealals Jilow sl $ cloasily

)13 Cgy3caS Bamd e p dolyd 1)yl i e sgse slne a5 3l oLis (GAHP)
slgs Sb aleg 11> 2 (st 81 bl 555 g yd59sS 0gme 03Il app o ;o3 &
Ole )d 29 02 Bow jlies ogee yidw Mg Cuow 4y (gylael Slles WL gyl 5l g cusliS
039 xSl b ogre S ) 9y T 2 (0305 S e oyl adllae slaan S ooles
o35 S byl Sl a8 iy [imgh Bud 4 Conas |y Cagen] o ity o )3 VY/E s
03l bl g SVL CadS b clooge Wi 53 (95 S slaglej plo & S gloj
S S5 51 g @25 59y )3 Wogre 4 155 by ol o Blgiee |y o > i
g JSutie (5 2y 9 3le ojlul sl slaogse (6l CgliS it (plpl g 039 SoeS
Plesw 595 )3 Ll sl (3,5 S 4y pladl jslaiody el (sl yuin €83 9 (loj By pilins b
o3l MBI (i o (b ol 53 9 Bgd o S (6393 U boogen &S 0900 JSi 5l
2,8 sl 3,8 S5 ay o )] Jlisas g sl |y (oole ogu0 g oy (slrogue | diwd pl Hhe
obaidl 3,8los )3 )l gine b Cilisie slaploj 5 Woges (12,8 ST psle gl 52

Sldas pldl 310 5)lela 08, Cigyd 508 ST o S (oolaidl 5 Slas &S glaigS ey ily ST
59015 g loyed imgh s b clae 4 aoes ol sl sl iolél o sl loj 5l 656 9 S5

530S S5 3l ogee (39 il g e g8 s0sS (59, (Kahraman & Dardeniz, 2015)

Wy



\YY a)\»..j: JY JL..u gw_,.?j ng)}LiS szl

o505 S ((Hehnenetal., 2012) o, Sen g s job 4wl a5 ()l padls ol panrds 0guo
> Gl sy b 31y S S5 5o o8l (2 sl it 3 oS o3

sdne dlgo &y (pwpid g 3980 Jolste Sy & ogre Cud ogre (3)5 S L ey
Jsboay (COsta & Vizz0tto, 2000) wly o Ltsli3) 583 claplisl 5 lon clophil dnosso el
30 b s coge gl (oole slaogee poogMe (i S ey walds St IS
2o Jgame 3,8 I (s0)> brogee (] £35,5 (0 )18 03 Jl )b slaoges slad )5 45 Lidg
9805 oLl ST 3 03) jl )b laoge do)d (39 VU g oo Jolis ) ST o 5
ol ol @olaBl ()35 55 5 Vb (i (g & 2295 L 0al S ST &) Cund 3l 05
Sin Gy 3 b el s 1) Boges g5 cnl Gag)b 5] edelusany 1el s 30 dmoges £33
O)lele 08y gy 55 (sbroge glgil lie wyn L (Barzegar et al., 2024) l,\Ken 4
US 5 dops &5 b cain 39> 005K gbST ) byl coges Sl &5 A5 Lasie
WO i dals ST > bogee cpl Cud 457 s 30 09 STy ) 0 LSS (slaoges dlases
Dy ogeo slasy S 5l s ys

b bogee £Vl Coldy o Baas anls ST 5 aw 433 slaogeo Mgi oljeo comimon
ol 203 &8 oo Gl 2l Slge 5 Ol Gl s ST e 5 2lsn (slaplail 5 008
b 38155 ) gpose cnl ol il @geas S el L eady (ol Jolie 53 plgin |y Waogee
aSol 4 dngi b ol wlol p a5 el (Barzegar et al., 2024) 1)\ Ken g 55y Lidgi gl
o0 sld Shg w0, S alpl b aalg dsbl 50,8 Sl Sl ogme A,
5 )leo 59 dwnlio b 50> (ggw ;| (Akbas & Ozcan, 2020) 45 0 5,181 )8 6405
logee o> (il (WL5) 2 0B ST SBSTE & ) (g o (i il sy S
ojloss plo b duglio )3 «ules )3 5 2535 A5 1) (03) 1 )5 g9 dw 4553 93 42 3) (il 42
CuiS b slbogee Mg 1 58 505 45 Amd o i Egbge pl bl Candds ) Kelyd lise oy yieS
&35 o7 35 4 Cand (b Cuenl 2)lla 08y (658 LIUEL leg 2ol s > YL
29039 (Fig 2es I pore (&S 3 Slos &5 S o LI &S (pl ) il CudS L ogee
Croad, ) 55,5 3sios &S1y2 s Caodl Jlaws gobg0 cpl anl 5,138,850 S aims b9 Lol
Iy ogs &b (oolasBl 23l 3)lasla 08, 0938 50uS 0gee HEABI Yo )9y &S 2> lis 5 (2022
o5l 3o b 38155 53yl gy gl gl Cundt o 43 slaogen g bl e

wE



...... 035 &5l ol Ll (g3laaigs

15 ol gl o8, dlucin o8 ST ¢4, a5 cul (Angami et al., 2022) -, Ko 4
Al el wd 0,8 S cad GilEl b S 0 Sles g S0 ogue dlass ‘OT =l &b
S Ko dn iy ogee 3,Sdas Lol ol odaline Jald )3 3 Slos g ogme dliw Sl ax 51 fil
el 0ad alld 39w (a8 4 ol & 39y (e

oyS S5 (Agusti & Primo-Millo, 2020) gho—ges g g (wsST &85 4 ¢ pian
Slals jl pise Gls g cul Jod LB (oolaidl a1 Vgane Jpasio 5,Skos jinlS wouw b
5 P985l job s 9o (st sl e (EalS g by (55 d9me Sl Eb 3 oge
oials 3ylasla 18, g3 seS Wb ogme 3,8 S 0 (Antognozzi et al., 1991) S
S oS Jb o camd o il 38l |y 0are cutsS 5 03l Lol oyl o 0 1) ogee JS 3 Sles > Si>
CodsS g Sl a8l 0 ,Shos pr (ite S (905 o)b slroges 9 S 59y c(sim) pBUB95 (1,8
Wb o yud (3,5 K5 ol & Al guo

22k 53 ol Sl g bs9S )3 ogre 9 5 (205 SE dde SIS IS cnl 2 09
Slgiee Jlo S > s Sk L &Sl wul Jlgte (sl Jlo gl g5 SloST
CdS ol e «oplplu (Warrington & Weston, 1990) s 51 Jlo ;5 23,k (gals cuw
Sbrogee (13,5 S 3)90 ) (S pS ool p WS 090 (13)5 S5 Ao Sl e dplne &S
)3 9 93 @) glyieds 0gill psboas &5 olroges (3,5 S &Sl IS e 13U 03) 5l )5
ol Hl3S 3] gl o Cgmore dw

Wdloiudey g (5 55 4ot
ol olaBl (55 (s )3 9 Sk 53 e S SRy Jl (2 ©9,86985 )3 ogee o5l
2 ogme (0, S iz glaloy a5 db Ll yols ekl sdelcundds gl Ll ogue
Boots plsl 3> Jlogine b 3)lple 05; 09,5508 0gra hS cilize Clap> g g Sal
aogee (ym l)deg:S dlge @je5 N9y ) e b )lple 18y 0986985 13 o9 S Slles
JS sal s 5l sdelcannas golis ¢ puismen deloriy (S S5 5 051051 b oleogee g5 40 Wlgs o
5 Sk cloges Bln wf ) de o) plonl gloj 5 £ S5 Elas &S 3,8 asidio Jlod b 3
o0 Cuow &y 93 42 jlogee M5 (S pr yuS S €93 4253 0gn0 Mg NS 35 5 (ot
Sl B lagbyy xS )0 @S )1 (o )3 |y Sliew ogse Caos 0 Sy 42)3 0900l 5 9 S 42
s 45 31> (s (GAHP) (575 el s 1213 5 (AHP) (il ok Lo

W



\YY e)l.q.j: JY JL.u gW}S} ng)}u.s Lzl

ST 5 59y VO g Yo 50,5 S5 Hlews 93 40 13,8 KI5 ol welyd il 45 coenl
oS 95 o0 Moy c9y0n) ) cenlajlog plo & Cund (+/VVF 5 /VYR lie b i iy ogue
3o 4o Sloj 3b y sgue S5 Gllee ¢ BAS g5 dgu o 4D g elyd o]l <l
5 Ppd Sygo dlaly 08) GopssS LS ) R ohsh g bt loge LS
2o g 2oLl leg b Gl @lS 9 2,5 g0 050 (0,5 ST dizja LSl oo duslrs iz

Do dunlde 0,8 S gla e

&bo

1. Agusti, M., & Primo-Millo, E. (2020). Flowering and fruit set. In: The genus
citrus (pp. 219-244). Elsevier. DOI: 10.1016/B978-0-12-812163-4.00011-5.

2. Akbas, H., & Ozcan, M. (2020). Effects of fruit/leaf ratios on fruit
characteristics in kiwifruit. Erwerbs-Obstbau, 62(3), 369-375. DOI:
10.1007/s10341-020-00511-z.

3. Angami, T., Kalita, H., Chandra, A., Kumar, J., Makdoh, B., Singh, K. S., &
Touthang, L. (2022). Augmenting the production and quality of Kiwifruit var.
Allison through manual thinning and pruning. Emergent Life Sciences
Research, 8, 150-155. DOI: 10.31783/elsr.2022.82150155.

4. Antognozzi, E., Tombesi, A., & Palliotti, A. (1991). Relationship between leaf
area, leaf area index and fruiting in kiwifruit (Actindia deliciosa). Il
International ~ Symposium  on  Kiwifruit, 297, 435-442. DOI:
10.17660/ActaHortic.1992.297.57.

5. Barzegar, R., Ghasemnezhad, M., Sharifzadeh, B., & Mehregan Nikoo, A.
(2024). The effect of malformed fruit thinning at different times on fruit yield
and quality of kiwifruit, Actinidia deliciosa cv. Hayward. Iranian Journal of
Horticultural Science, 55(1), 35-50. DOI: 10.22059/ijhs.2023.357502.2104 .
[In Persian]

6. Boyd, L. M., & Barnett, A. M. (2011). Manipulation of whole-vine carbon
allocation using girdling, pruning, and fruit thinning affects fruit numbers and
quality  in  kiwifruit. =~ HortScience,  46(4), 590-595.  DOI:
10.21273/HORTSCI.46.4.590.

7. Costa de Matos Lessa, M. S., Amaral, T. M., Ledo, P. C. S., & Oliva, J. T.
(2024). Multi-criteria decision analysis applied to Brazilian grapevine

\W§



035 &5l ol Ll (g3laaigs

10.

11.

12.

13.

14.

15.

16.

genotype selection. Journal of Food Composition and Analysis, 130, 106126.
DOI: 10.1016/j.jfca.2024.106126.

Costa, G., & Vizzotto, G. (2000). Fruit thinning of peach trees. Plant Growth
Regulation, 31, 113-119. DOI: 10.1023/A:1006387605042.

Croad, T. A. (2022). Investigating ‘Food Waste Regimes’ in primary
production: lessons from the kiwifruit industry in Aotearoa New Zealand.
Thesis of Master of Arts at the University of Otago, Dunedin, New Zealand.
EU (2004). Commission Regulation (EC) No 1673/2004 of 24 September
2004 Laying Down the Marketing Standard Applicable to Kiwifruit. The
Publications Office of the European Union (EU), Luxembourg.

FAO (2024). FAOSTAT. Food and Agriculture Organization of the United
Nations Organization (FAO). Available at
https://www.fao.org/faostat/en/#data/ TCL.

Frioni, T., Zhuang, S., Palliotti, A., Sivilotti, P., Falchi, R., & Sabbatini, P.
(2017). Leaf removal and cluster thinning efficiencies are highly modulated
by environmental conditions in cool climate viticulture. American Journal of
Enology and Viticulture, 68(3), 325-335. DOI: 10.5344/ajev.2017.16098.
Hehnen, D., Hanrahan, I., Lewis, K., McFerson, J., & Blanke, M. (2012).
Mechanical flower thinning improves fruit quality of apples and promotes
consistent bearing. Scientia Horticulturae, 134, 241-244. DOI:
10.1016/j.scienta.2011.11.011.

IRIMO (2022), Geographical and climatic specifications of Lakan Kiwifruit
[Actinidia deliciosa cv. Hayward] Commercial Garden, Rasht. Islamic
Republic of Iran Meteorological Organization (IRIMO), Guilan, Iran.
Available at https://irimo.ir/far/index.php. [In Persian]

Kahraman, K. A., & Dardeniz, A. (2015). The influences of different thinning
and girdling treatments on fruit yield and quality in kiwifruit (Actinidia
deliciosa cv. Hayward). Bahge, 44(2), 49-64. DOI: 10.5555/20163218148.
Kumar, A., & Pant, S. (2023). Analytic Hierarchy process for sustainable
agriculture:  an  overview. Methods X, 10, 101954. DOI:
10.1016/j.mex.2022.101954. MAJ (2023). Agricultural statistics of
horticultural products. Ministry of Agriculture-Jahad (MAJ), Deputy of

WYy


file:///C:/Users/julay/Downloads/FAO%20(2024).%20FAOSTAT.%20Food%20and%20Agriculture%20Organization%20of%20the%20United%20Nations%20Organization%20(FAO).%20Available%20at%20%20https:/www.fao.org/faostat/en/
file:///C:/Users/julay/Downloads/FAO%20(2024).%20FAOSTAT.%20Food%20and%20Agriculture%20Organization%20of%20the%20United%20Nations%20Organization%20(FAO).%20Available%20at%20%20https:/www.fao.org/faostat/en/
file:///C:/Users/julay/Downloads/FAO%20(2024).%20FAOSTAT.%20Food%20and%20Agriculture%20Organization%20of%20the%20United%20Nations%20Organization%20(FAO).%20Available%20at%20%20https:/www.fao.org/faostat/en/
file:///C:/Users/julay/Downloads/FAO%20(2024).%20FAOSTAT.%20Food%20and%20Agriculture%20Organization%20of%20the%20United%20Nations%20Organization%20(FAO).%20Available%20at%20%20https:/www.fao.org/faostat/en/
file:///C:/Users/julay/Downloads/(2022),%20Geographical%20and%20climatic%20specifications%20of%20Lakan%20Kiwifruit%20%5bActinidia%20deliciosa%20cv.%20Hayward%5d%20Commercial%20Garden,%20Rasht.%20Islamic%20Republic%20of%20Iran%20Meteorological%20Organization%20(IRIMO),%20Guilan,%20Iran.%20Available%20at%20https:/irimo.ir/far/index.php.%20%5bIn%20Persian%5d
file:///C:/Users/julay/Downloads/(2022),%20Geographical%20and%20climatic%20specifications%20of%20Lakan%20Kiwifruit%20%5bActinidia%20deliciosa%20cv.%20Hayward%5d%20Commercial%20Garden,%20Rasht.%20Islamic%20Republic%20of%20Iran%20Meteorological%20Organization%20(IRIMO),%20Guilan,%20Iran.%20Available%20at%20https:/irimo.ir/far/index.php.%20%5bIn%20Persian%5d
file:///C:/Users/julay/Downloads/(2022),%20Geographical%20and%20climatic%20specifications%20of%20Lakan%20Kiwifruit%20%5bActinidia%20deliciosa%20cv.%20Hayward%5d%20Commercial%20Garden,%20Rasht.%20Islamic%20Republic%20of%20Iran%20Meteorological%20Organization%20(IRIMO),%20Guilan,%20Iran.%20Available%20at%20https:/irimo.ir/far/index.php.%20%5bIn%20Persian%5d
file:///C:/Users/julay/Downloads/(2022),%20Geographical%20and%20climatic%20specifications%20of%20Lakan%20Kiwifruit%20%5bActinidia%20deliciosa%20cv.%20Hayward%5d%20Commercial%20Garden,%20Rasht.%20Islamic%20Republic%20of%20Iran%20Meteorological%20Organization%20(IRIMO),%20Guilan,%20Iran.%20Available%20at%20https:/irimo.ir/far/index.php.%20%5bIn%20Persian%5d
file:///C:/Users/julay/Downloads/(2023).%20Agricultural%20statistics%20of%20horticultural%20products.%20Ministry%20of%20Agriculture-Jahad%20(MAJ),%20Deputy%20of%20Planning%20and%20Economy,%20Information%20and%20Communication%20Technology%20Center,%20Tehran,%20Iran.%20Available%20at%20http:/www.maj.ir.%20%5bIn%20Persian%5d
file:///C:/Users/julay/Downloads/(2023).%20Agricultural%20statistics%20of%20horticultural%20products.%20Ministry%20of%20Agriculture-Jahad%20(MAJ),%20Deputy%20of%20Planning%20and%20Economy,%20Information%20and%20Communication%20Technology%20Center,%20Tehran,%20Iran.%20Available%20at%20http:/www.maj.ir.%20%5bIn%20Persian%5d

\YY e)l.q.j: JY JL.u ;w_ajj LQJJ}L.«.S Lzl

17.

18.

19.

20.

21.

22.

23.

24,

25.

Planning and Economy, Information and Communication Technology Center,
Tehran, Iran. Available at http://www.maj.ir. [In Persian]

Ouma, G. (2012). Fruit thinning with specific reference to citrus species: a
review. Agriculture and Biology Journal of North America, 3(4), 175-191.
DOI: 10.5251/abjna.2012.3.4.175.191.

Raut, R. D., Gardas, B. B., Kharat, M., & Narkhede, B. (2018). Modeling the
drivers of post-harvest losses — MCDM approach. Computers and Electronics
in Agriculture, 154, 426-433. DOI: 10.1016/j.compag.2018.09.035.

Roos, E., & Den Hertog, D. (2021). A distributionally robust analysis of the
program evaluation and review technique. European Journal of Operational
Research, 291(3), 918-928. DOI: 10.1016/j.ejor.2020.09.027.

Saaty, T. L. (1980). The analytic hierarchy process: planning, priority setting,
resource allocation. McGraw-Hill, New York/London. DOI: 10.1007/978-1-
4614-3597-6.

Warrington, I. J. & Weston, G. C. (1990). Kiwifruit: science and management.
Ray Richards Publisher.

Watson, M., & Gould, K. S. (1994). Development of flat and fan-shaped fruit
in Actinidia chinensis var. chinensis and Actinidia deliciosa. Annals of
Botany, 74(1), 59-68. DOI: 10.1006/anb0.1994.1094.

Wei, M., Ma, T., Cao, M., Wei, B., Li, C., Li, C., Zhang, K., Fang, Y., & Sun,
X. (2022). Biomass estimation and characterization of the nutrient
components of thinned unripe grapes in China and the global grape industries.
Food Chemistry: X, 15, 100363. DOI: 10.1016/j.fochx.2022.100363.

Wei, M., Wang, M., Jiang, W., Zhao, Z., Sun, X., Fang, Y., & Ma, T. (2025).
Comprehensive evaluation of twelve kiwifruit (Actinidia) varieties on the
winemaking adaptability based on multi-criteria decision-making method.
Food Chemistry, 477, 143512. DOI: 10.1016/j.foodchem.2025.143512.
Zareinejad, M., Kaviani, M., Esfahani, M., & Masoule, F. (2014).
Performance evaluation of services quality in higher education institutions
using modified SERVQUAL approach with Grey Analytic Hierarchy Process
(GAHP) and multilevel grey evaluation. Decision Science Letters, 3(2), 143-
156. DOI: 10.5267/j.dsl.2013.12.002.

WA


file:///C:/Users/julay/Downloads/(2023).%20Agricultural%20statistics%20of%20horticultural%20products.%20Ministry%20of%20Agriculture-Jahad%20(MAJ),%20Deputy%20of%20Planning%20and%20Economy,%20Information%20and%20Communication%20Technology%20Center,%20Tehran,%20Iran.%20Available%20at%20http:/www.maj.ir.%20%5bIn%20Persian%5d
file:///C:/Users/julay/Downloads/(2023).%20Agricultural%20statistics%20of%20horticultural%20products.%20Ministry%20of%20Agriculture-Jahad%20(MAJ),%20Deputy%20of%20Planning%20and%20Economy,%20Information%20and%20Communication%20Technology%20Center,%20Tehran,%20Iran.%20Available%20at%20http:/www.maj.ir.%20%5bIn%20Persian%5d

