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Objective: To survive in the highly competitive business environment, companies should
prioritize improving service quality. In this regard, product and service design should be
in a way that meets the needs and demands of customers in the best possible way. The
purpose of this paper is to choose the best design for developing and creating a mobile
phone application using a combined approach of Kano-QFD and Fuzzy EDAS.
Method: The methodology of the current research is in the paradigm of positivism with
an applied orientation and a quantitative method. The method of collecting field data, the
strategy of survey research, and the purpose of descriptive research. To choose the best
product design for the mobile phone application, the most important customers ‘needs
have been identified and categorized using the Kano model. In the next step, the AHP
method was applied to prioritize customers' needs. Then, by using the QFD method,
customer requirements have been converted into technical specifications and functional
requirements of the product, and the prioritization of the technical requirements of the
product has been done. Based on the technical requirements of the product, the product
engineers have proposed three designs for the mobile application, and finally, the best
design was selected using the Fuzzy EDAS.

Results: The results show that the design of the mobile application should be such that
the main page of the application has no categories and should be considered with the use
of hashtag search, but for the convenience of the user, certain goods and services should
be considered in a separate section of the category. method.

Conclusions: The market research team has identified 19 needs as the main customers
‘needs, and these needs are classified into three functional, basic and motivational
categories based on Kano's model. The prioritization of customer needs shows that
security, low cost, a reliable payment gateway, and the presence of regular categories are
the most important customer needs, and product engineers should keep these things in

mind when designing and developing the product.
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Introduction

In the past few decades, service quality has become an area of interest for managers and
researchers due to its strong impact on business performance, cost reduction, customer
satisfaction, customer loyalty, and profitability. Improving service quality requires meeting
customer demands and needs, which are constantly changing. The Kano model is widely used
as a useful tool for understanding and satisfying customer needs and analyzing the impact of
customer satisfaction on meeting their needs. One of the tools used in developing quality
attributes is the quality function deployment. The most widely used part of QFD is the quality
house. This house consists of rooms that relate customer characteristics and demands (what) to
technical characteristics (how). The Kano model identifies the basic, motivational, and
functional requirements that are effective in customer satisfaction, and integrating this model
with the QFD model allows for better analysis and prioritization of customer needs and
technical requirements. The hybrid approach of Kano QFD and MADM techniques has been
widely used in product and service design. In this paper, the Kano method has been used to
identify customer needs, and the AHP has been used to prioritize needs. In the next step, the
QFD method has been used to examine the relationship between product features and customer
needs, and finally the fuzzy EDAS method has been used to select the appropriate product

design.

Method

The research methodology in terms of research philosophy is with an applied research
orientation, and its methodology is quantitative. The statistical population of this study in the
customer section is users of mobile applications, which is unlimited. To determine the sample
size, the sampling rule from an unlimited population was used, and 384 samples were selected
by simple random sampling based on the Morgan table. The data collection tool in the customer
needs classification section is the Kano questionnaire, in weighting the needs, is the AHP
Comparison Questionnaire, in weighting the technical requirements of the product, is the QFD
matrix, and for product design selection, is the Fuzzy EDAS Decision Matrix. It should be noted
that the Kano questionnaire was completed by customers who were randomly selected. The
paired comparison questionnaire, QFD matrix, and decision matrix related to product design
selection were completed by the company's experts. The number of experts selected in this
study is 25. The condition for selecting experts was that experts who have at least 5 years of

work experience and are proficient in the research topic were selected as experts. It should be
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noted that for each of the sections of the paired comparison questionnaire, the QFD matrix, and
the decision matrix related to product design selection, the opinions of experts who had more

expertise in that area were the basis for the work.

Results

In this study, the market research team identified 19 needs as the main needs of customers.
Then, using the Kano questionnaire, these needs were categorized. Security needs, secure
payment gateway, ad registration with the least time, nationwide coverage, ease of use and low
cost were categorized as functional needs, beautiful design needs, the presence of attractive
items, small software size, easy software download, suitable menus, the presence of a default
for login, ease of access, the total number of users, the number of downloads by users and the
total number of hashtags inserted in the app were categorized as motivational needs, and the
requirements for the presence of different items, ad diversity and the presence of regular
categorization were categorized as basic needs. In the next step, the weight of each of these
categories was determined using the AHP. Considering the needs of customers, product
designers identified technical requirements, which include: reducing the price of receiving
services, ease of use of the software, security when using the software, saving time, reducing
the time of providing services, downloading the software, and the possibility of buying or
selling. After identifying the technical requirements of the product, the product development
team completes the QFD matrix, which indicates the connections between customer needs and
the technical requirements of the product. After calculating the final weights of the requirements
and technical features that the mobile application must have, the engineers and product
designers finally designed three designs for the desired application and determined the score of
each design in each of the technical requirements. This matrix, along with the weight of each
technical requirement, is considered as input to the Fuzzy EDAS method, and the Fuzzy EDAS

method selects the best design.

Conclusions

The results of prioritizing customer needs show that security, low cost, a secure payment
gateway, and the existence of regular categories are the most important customer needs, and
product engineers should keep these in mind when designing and developing the product.

Security on the Internet has been an important issue since the beginning, and its importance has



Innovative Business Development Strategies, Volume 1, Issue 3, 2025 4

not diminished. The same is true for applications. Especially for applications that store
important personal information and banking information of individuals, security is a
fundamental and important element. Therefore, product engineers should troubleshoot the app's
security holes before presenting it and design an application with high security. Finally, after
analyzing the technical requirements of the product using the QFD technique and applying its
results in Fuzzy EDES, the best product design, which is design number 3, was selected.
According to this design, the main page of the application should be uncategorized and should
be considered with the hashtag search function, but for the convenience of the user, categories

should be considered in a separate section for specific goods and services.

Author Contributions

All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Data Availability Statement

Data available on request from the authors.

Acknowledgements

The authors would like to thank all participants in the present study.

Ethical Considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Funding

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of Interest

The authors declare no conflict of interest.



bbﬁ.,/CJ;bﬂU’b/{b

Homepage: https://jibds.khatam.ac.ir/

83599 (5 pwno S 3o Juoxi (slwo 3 0f yoid (53 (58 9 315 (SAOL 33 (2130 (L) 5!
S8 Il g QFD gils s 5
BT (2l 595 it 5 ¢ St (2 @lallase & p0iild 1) 50

M.daneshvar@khatam.ac.ir :asbbl, .l ¢l 105 (3B olKils ¢ Jlo pole 5 Co e 04Kl oy o 05,5 ¢ Jgiume 0 diums g5 )
ziyayisaleh@gmail.com :asbl], .41yl )25 @3B oSl ¢ Jlo pale g oy o 018D« it 09,5 Y
h.razavi@khatam.ac.ir :asbL], .l pl (o315 oKty ¢ Jlo pole 5 o pte 23Sl o pydo 05,5 Y

oS> Ao SN
)8 Cogdel )0 1) Sledd oS dguy bl S 1 dayls 5 cnS 0By ud 4 b )3 )y jelate 4y 1B i £oi
oot a0y obide sladiwlg g bajls a5 il lisS 4 Wb Gledd g Jaae (Slb Luly opl jo i gy Alie

olyad (a5 (53,15 sl s S, 2l gt (sl ok e B! lie cl Byl (el (S S5
sl (556 olul g QFD —gl5" (oS 355,805, b

3 go)l8 Ghmgh s pS e 5 5 SOl mbll Simek 4kl il dos by, 1 iReF (W)
Gan sl g etoley Siag Tyl 5 5l Slae esl (gyglaen 096 5k Sl (oS slidihy,
slasiiosls o yiags Il ol o (3l5 (63,0)8" sl 2 (1 Jpazes )b o it Sl polaio 4 canl oy
Ob e (slojls (gl glgl jgkaie 4 dny dl> yo 55 o (gabatid § (ololid G5 Jse Sl ealil b )l ye
Sloll g (8 Slasuie 4 o yiie (bagaiojls QFD g, 5l ookl b s Gl 00 o3laiwl AHP oo,
8 bl bl sl 0ad plsl Jgpase (28 Sl ancaglyl g cosl oad Joas Jpame (63 )Sles
Ot Saled 53 &8 Wlooly sl 5 (Al blige (63,8 el ln ]y b aw Jpaze (lodipe Jpaxe
el oas bl (58 el ey b

dw > 9l Jdo ol 3l ol a8 Silons ololid b yide Lol slajls olgie 4 5L VA IS ) tlvaidl
ool &S a3 o i i gl saucuglgl Dad o (gandied (53STl g aolul (g0 Slas diwd
Jgaze lotine 9 38l oo (b yidie Sajls o yioges whaie (saudlid 3929 9 (yolae CE 1oy o5 )3 oS Az ja
bl dzily Sl 1) 5)lse cpl Wb Jaaste dawss g (b plKn )

ol dxio & 12l (ligSa Ll olan il (53,)8 by (b om0 LS gl 15 S dmgiS
9 BYE (slp )l Cgr Ca (g 298 485 55 )3 gy Stidn (605 L g Bl gupaed W86 asly
D9 48,8 a5 10 (sandiwd |ize Chowd pd (wold Closs

VF/FNY el s U
V¥ ENY 16,5550 & U
VX[ BN 1y G0

VF VY i) g,

(Lo jlgads’

8 yudo Cols)

@ )Shes b S @b
S s

(53 ol

sl Jdoo slie polyon 2l (60 )8 sladolyy (S SUj) (Ve F) s dins A5 b 90y 5 plallie (o s fas e gl 3L
A=YV (¥) ) oy g duasgs il slodyenly (536 ols) 5 QFD gl oS 52,80, L (s o

QOB

P St ©

S oSl 15k




VPeF Y oyl ) 0,90 Loy g drwyi dilyg/gi sloo paly 4

Aodio

g s itio ol (oS (sladizja ol g S 3 Slae (635 5T > 4 Gloss CudS ABIS amd iz g
iy 35 3)90 )3 (& yatane Slagid Cul 00 g Gliixe 5 olpde 4295 3)90 slroje> | Sy 4 wyglse 5 sy
Casly lsie 4 Ygane Glodd CaiS (Y0 O lyy 5 Sg0ud aan) Canl 015 plos] Glodd CudS Sesty 5 (5 pSojl]
S s 4y o (5 ke IS (5,55 ailito el 9 095 0 iy o Sloss g Sloss osimddil) Sy und (552 ) s to
o s LIS 5, Shae b 1y o alad g 0 (6,50l 5 cogtio |y lods i Wlod)S mw oo 394 o 415, Jlai )3
PV g Al il oljon 4y 1y (3L 5 glio W55 g0 355 plsl (53 4 & (Sloj Closd CudeS ind sy alojls
Db oo ey Il g (Shles LT Gialjal 4y pocie 45T S e sl 1) (g itie ol Sl VL Zobaw lods CuieS
93 2 3l e I (g)lmn a8l 413l (o 5)ll 0By Cuje Slgice g Cunl )ledd Y S b Sloss i ieen
oS 45 e ple 85 Jlo 3 155 o o3zl (K005 sl & (6155 5 Joe 3 5yie Caldy g ot S s
i el 1815 IS 5,55 Sy Slots S it lote 5l 93 Lol i Lo e ,S00S5 b (e gl 5 Slos
Sy Colsy &S aad o i pl Dad o baipe (old Al S a4 colsy &S b jd w0 barpe lond i 4
&S Jb sl Cusdly i g oy a cal Dlodd 393 350 1D (e Dglad (leds CudtS Ll 1S Curbge
Slobusl obuly Lobul iy )35 o il (cyitio p ible s jl Closs w3 45 Canl ) 3y90 3 (Fobidd juiy culis,
(YA T ilage 5 (1) 995 (oo (1))

sl (5o So3ls guomo S0 p ks (nl g 394 03,0 1l (g ytde sl g ol (Bloss CuhS Doy pslatony
5 olgs el Ul Lol 45 5,5 Uiy ot VIS (S Siag lsic 4 ol |y S sl st Jlo 5 Ladls o
Sl phyitie & o5 (2aS 55 aimd 4l gyl 4 WS oo pgeome |y 1S b 01138 Wb ol sl (s ye (slajls
el ddpon Jgome la Sy b Clesd (Jb pl b ol e sy dgh i (gl Coldy )3 (65 S gl 09 00
U5 g Camz b yide (sladiulgs g Clolll 45708 S5 piag Wb S50 onlply gdced I3k 53 uld) (38l g Lais
4939 gopd (b il (plolid bbb codS e Olass @)l ol sl Shy byie ol slacody
CatS (gl bl €8 i S oS loj yb a5 amd o L Cpl e w33 Cawl By (g i Cawd 3 &S Sledd b Jguaze
03)9lp ot 1By )ik o ile oS 5l (S plgie 4 syute Sloljll &5 w8 ol el bl S (o0 iy )
(Fo¥+ ool 5 TS L)) Canl 03

Coldy 136 s g 5o 5 (s ttie slajls S5 9 3,5 03,9 sl dade 3N G plgie s (glodnS pobss IS o
& 4 Jpame slo Shy B ) (giube glaatulss 5 a0 230 oolitul bl (slajls (2,5 03,51 1 (st
4§15 Jo aimd o )13 86 s |y (gyue Coli) 655 I Sy ol 5] S yn cmd o g 5 AIS o i
My lygle ol el 1y opmivn slad (st Olis lajls .l b yie an SO g Clis clajls SS& JLi
D) N4 CudeS Slardasuie (hpS 53 &5 bl 5l (S (b S e BB duie Sl s g dgw
lbatalss 5 oS0 a8 sl lagbl Lol il ] il S 615 QFD s 5508 5 el TusisS s i
5 95653 e gl DL 8" Jaa (YA T3 5 () 35l so bape (552) "8 slaShs b (loiz 42) P0bnte
SiCaglgl g Jdodi o0 oS 295 00 el QFD Jao b Juo cpl pleal g 1S oo aai | (e Culid) )3 350 (93 Sas

1. Seth, Deshmukh & Vert

2. Prakash & Mohanty

3, Ishak

4, Quality Function Deployment (QFD)
5.CR

¢, DR

7. Li & Zhu



v OlyKen 5 554315 | ... olpat (pdl (g0 )l (slodoliys (2ol b))

il de 5 sl 9y 93 ol o il & €85 womS g cnlpl 055 Pl e (8 leliil (b e slajls
(VXY @hlSan 5 " )l5) 358se edlitl Jpamme CobsS 35 polaiedr (5 yuie Slosd sl Sy dguke 5 oS e
o1 03lizl Slots g WY guao sl 43 03,58 ooy sl din (615 waonss (B SSG 5 QFD IS oS 5 3,500,
21035 olial ks jlogs (gl ol (Jaio 95 Ko (b sl AHP 5 QFD (il 5S4, 51 (VYY) )80 5 75 - o
Cal 030 55 4 (Gilogped Caio 1y 556 MCDM g QFD (55 3,S5q, (Y+Y¥) "> (VoVF (o), g o)
(k) Casl 0303 plocl AHP 5 QFD (lS 5,850, b |, alids i yp ¥ guame olbs (YoYE) Tol (Y+YF cs0,5)
$15) sl 03,8 o3lisl AHP 3 QFD egils’ 3,55, 51 htolls diadgn celaceles Lol olb g (Y+YF)gls (V- V¥
Alody 48 4 1y (o586 AHP 4 QFD (g8 5,55, ©losd— Jaamo slagiuumw b ;0 (Y+V+) oK o pla (V-YF
s AHP (QFD 5 3,03, U I, siadgn Jpame (b 5213 (V-Y+) St 5 L YT+ Z5i5Lo 5 JyS) oy
(555 o5t obulyy i Jguamo dxusgi gl (Vo1Y) SS3l5 5 J (VoY (oylSomd 5 Vgolog,—]e) losls plol (56 e
(VoY 8Kl g J) los,S eolazsl AHP 3 QFD (gl (008 5 (39 3 by cold) 5 (53988 (536 (slaasgooro

Sy olyor 4ali 4w yiwd ol a8l (iol38l W) ola Jlo )0 ol e 4ol (63,08 sladsl s l edlatwl [0 (gom
Ladgn ol yor 423 I odlatwl ygiST e il 5)8 s 4 puiored (ol odds gy el les Cuxes jlasya Al iy
O o) slaaeliy jledlatul (ljne g 0520 0)byd alagingh @l Billae Cusl Bl Gl la 413 4 Cons
el 5l Joles ol e 5 ol olRiwd b Jobss Jb 3 5l Yoo (JIVe alis) (5650ke job @ )8 2 iadign olyon
595 Job 3 > Cobl&e Ve e (1Y lawgie yob 4 (i) izmen bl o agl YO I+ Loyl il o) 5 oo
Al ,S iy Wil 103 4 S (6150 e Sl o pslaienin loas wlIL bl ol S oo 8Ly I3l cnl L
ity 09lato S5 (Sl ) (Son a5 (35 g 923l ey gl Jro (028 (laailio) b duglie )5 oS an oo (L5 Slalllas s
@ poi) yol ol (WD olj Lol g 9 o) 25 (o0 Cpgo (192 (bl diz )b 4 el diadon oo (a5 ) ool
2 SH (225 Sgiagh (pSTcul ddbo (955 olyen il 38 sladlyy (ALl 3 1) ele by 655,8
O )8 sl (Al oje ) dadlise (S mreal GSSS 5 QFD $l5 (oS 5 3,0, 5l osliial ojg>
dnsgs oMo (imody ol plosl o] (1391 At )8 po3) 5 oaliyy il (938l59) 228 & 4298 b il 005 ploxil ol am
oy (9938] adlllas pl Bua A8 o (0L SaS ladsliyy (pl ol g B aaddnws 4 0je> cpl ) (o)l g )5 il
5 LSy Sadls 4ss o5 e plis el b 4 cpl Cunl oo (43 (0318 (Sladoly dsngi 0jg> &
duly cpl 32,8 4oz 5 olyon il (03 )l8 Gl dwgs (lp lasye (38 (b yolie @ Glge ]y Ol )
el 5 b & Gl gl (el S 508

St Suodl dxyd dx (gl g elsS b e slajls $S Jae wluly O

Sl (g ytie slals ool cagr 8 lboll O

el ©jg0 42 4 QFD Juo ol (38 Ll g obyiie glaawlys 5 bajls ol abaly O

£33)5 (o0 DBl (556 pelaal ho) b Jgae )b pluST O

. Lizarelli

Liu

. Hariri

Yun

Cao

. Haber, Fargnoli & Sakao
. Neira-Rodado

. Li & Zhang

® 9 o U R W N —



VPP oF oloid o) 090 Lo, 55wt drwys dily9/gs slod pnl, A

S ks cancaglyl jslatads g g5 o9 5l gyt slasainjls olwlid caa dlie (pl 1> OV lgw 4 Fwl jolated
ol 00 odlasil (658 wlbs] gy 3l Jaaste cuslio b Gl jlaiedy culps 10 5 Cuwl oids 48 )3 S 4y (5 ke

SR 3 diwi 9 E 90 g0 S

2 ok G iS00 )Ll ol 18 L (e clllanl (3,8 035l (sl Slosd L YIS Ul 4 i
Jolos Hlai il wlead 5 Y cuaS cuol S5 LLS o)l Sla lasely g Glsd b Jaaze Culgiume (8 b g
st (2B Wl (S5 (VI S S b aalie 3 Closd CoS ol Sglie mealie s ogaleli b ogucne
et W ¢ 2655ty ¢ lisalol Cuild Wiilo Dy L &S Gl (g30s0 yuolis gy Sloss CudsS e sl pilaio g
ol 5 LB slooB95 (Byme Lo 1YoV (len o 1) 90k sy culdy g il lisl bl )l ol (g i
s 03055y (S5 ) Grgps pais & S oo Sl |y (SK5 4 olyen (il (93,08 (ladslyy iyl ) o3 yiS
4,75 olyod 3l5 (038 saslyy ()b > Cunl oad Slel aiej pl )3 (rp Jlazes S5 I cnl (gl Sloss
bl ol silosiage cnlnle 5205 0 2 3 1y Wbl g sl Jolos gl plas )8 428 )05 1) ol atan (285 )
S S s ol g ogMe it WBIL (g 83 S 45 4 banpe CudS Sl Shy ol (sdamte Slaal
S gy wlain Slial ululyy )8 @28 (giluding pla (>l b )l 392 Jlite (Sily )5 4225 oS
28 sl il pglis edlazl (ISl 5 o) ol > (gl (Vo) 095 9 ) Cosl 0ad 39 pa0 Jiluwo ] (595 (o5
o pslato; 295 Lol laasliyy cpl &y 5 00 (bl il a8 0y900 |y iy slajls & (o STy colyon (b
el daogi Jb 53 @b o g oad dbml il (gl gy by S i jl culd) (i plomi g s slaatulgs g bajls
sl o Mol (38 57 Jao 5l (pimgly 33 TS 5 03 el b yidio sl el sl ibey cn 53 0 3l 6 g
obiie Shllanl oluly olyen (8l glaolliws (63)8 Glaasly sl Shy anaib 5 obyuie llul plobs
GBS loyw (gl 1y ol —disa oo g 450 U and o 0jls] Jaase B0l 5 bl 4zl ool il S ooliil
ol 32 &8 WS o walB 1) s (36 Blaie (58,5 Jlai 5> sy (ool gy omiad i ploxdl Jpame (S 5
(V¥ o5 g pod) 390 485 Jlas )3 gyt (2l S@ly b (b e yllasil g Clulus]

Sl g (Sbz 0jg> 53 olyan il (038 4l o Sl Shg 2bj) 33 igi 3 (VVF) ohlSen 5 S
b g buly (o) et (392 Oy sl ALk 3 (Shg cn e o5 B30 LS gl iled S o3kl QFD SiSS
(YoV¥ Tl g g0 aSlg) 395 00 (6352)8 4ol 51 bl il g cnly Sy 4y oo 4 Canl 4

e QFD oS b il s ilo 51 o3lisal b |y st 3,505, <o oingly 0 (V+YF) oSem 5 Jguoy bl
bge piaSll dnusgs piunmngS] ) hlge bS] dnug alse; 3 gl blize (sla ol g b tle (sicaglyl 5 Jlal
slc,les g Copie o il laas (cdgy SEL Jb coles sl yills dady o lis adllas pl Wled,S Byxe )]
g Mdboo (oolol il (Jallow slaylil )3 bapitungST plo g (S Oloao 1 jblas (6355L pae (a8l (b e
blge lappiaSibl anng jlulpida Jlub 1) (lp glge pl 2 ade 5 (Shew) Baa b Gl ja (ly cuslie sla ol
(VoYY Glas] g Jaw)y clble) Cul o &1yl o1l 5o

2 Cals o oS olyen (85 CoMls (035 sladelpy CoiS iy i Baa L gy (VYT oS 5 ol
W3 o bl guls Wlodd Ludow g ayjo0 o3l Jae 5 oolitul b g ololid de VY 55 S sl .losls plosl 2,35 o b

odlil C,J}ef.o ‘Qt.,‘.alol u...blﬁ (09 Wy cu_»p}aa.& > A OI?SL;O J;byo CoMs M\ P dlmufjw )'1 oS

!, Pamucar
2. Demir & Cebi
3. Wang, Yu & Rong



q OlyKen 5 554315 | ... olpap (pdl (g0 )l (slodoliys (2ol b/

@ aeby (92 dade 9 ) Ly (izmen D9800 )5 (L)L el I Sy cnl i 4535 o)Ll 95l § <o
(VVF eohlSen g wol) sl sgme b ) cold) il jslaie

dawgs )d Lled S odlawl olyer ol (60,8 Asly S§ dnws (gl (658 QFD 5l Limgh 0 (YoVY) > g ol
O'.’.‘ Pl Lol Lo LQMB)J‘ (Jﬁ] u_a-]).\o AD )D g dgud 0 n_{)b olesl 4y el ).3)15 L;Lm)'[,} gol)‘o.a: u.o.b ‘53).3)5 dl.:b:\.olj).g
2 B pled b s o (Db w5 b )lS) Ll (slacsdgyg 31 55355 slagliinal (536 slate (5,854 b Ling,
@l 5 WS o gy |y s Sl 5 (gtde (Slo (5550 psb 4 (536 Gt g Cunsty )l )15 wlid il
(VXY o2 g ) 30 i)l oo il (63,)8 a0y (AL > 55

oolsly 9313 651k e 53,8 Al S Jlsitul (Sb Car S5 35S0y stimedy )3 (VVT) o Kan o K3
lbanlas 5b 1] 1l slajls Lbey ol Wleols syt PUGH e o yilo 3 QFD AHP gilS (sla by, a5
bt dlspo )3 39800 sl (9] dumlie (e bawgi 0adpmeni Comal 5 (059 bl Caglyl 9 2950 bul AHP ]
oli oo 68 S oS S gl U g dpdie i b Sl 4 lS (slajls QFD (5,8 S
5 TCS8) 3950 DS 44 oyt 5 syl PUGH sl by, 5l oslid b ol (sloaty 35 ules 5 i o0
(VoYY o, Ko

055> 33 olpad yali (63,l8 debyy sla Shs (sanucaglyl 5 olols Bua b gl 0 (VoVY) oK 5 Kl
Ol 3,)8 aslp cusS ol A5l el objyl 3y9e 0 K55 b jekate ol (sly iled S oalil g5lS Jae jl coDs
@ lajlee ool gaucadsl cor (o85) Phb wln s Ol @ ol Glagul 5 45 anlas cldle oje> )3 olan
(VorY Fespdl g e o9 dSile) <85 )15 oalisl 3)90 4ol ()l Egpes yskaie

b 0 )l 4 sileaine Gy 58 b Jilos anl 8 e (2656 (hey o imody 3 (Y4)R) 65 5 I
s S laie 5 CankeS (sln S35 g (oo slagSII 1Al imgss el 5 Slodls slgiie olyon il (63,8 sl S
iy glmsl sl 53 aSd Juloo 5l am dlojo )3 sl 0 plonl g (b (285U ialesl Ko el Sl ug 9 Wlosd
oanls SO i opl el SST 1 edlatwl b dm ds o > ] ol eolaiwl )8 Jlas 1 cudS sla S
b o ol bty s 5l oolizul b asgs b5 ol (closSl coles 15 5 g oo s e0sdSlasiis dasis
(YN 95 9 ) ol kel cwd 4 Gl o905 9 gl Jgan 3l ookl b aige

2 2l pole 4 lls )8y 5 (Bl Glapadls dex iy (oBey (lngh > (VIR hlSen 5 ol
S5 Ll po dws > Badod ol ledls L) ()R85 b)) 55 039381 Coadly (63,0)l8 ol Sy dnug gl by
ol 00 plo] Camino st g (Mol ;K605 5l dolidunys 9 38 poie sloog S cslas wluwly QFD Jas
s Sloads astine by guiojls sloliss (gly )5 Cuoglio 9 (63 Slos loljll dgizes (lagtinjli (S slo gnio;ls
rolis ol has sl (o59) 5 5 oo ey (BLICNg) 5 618y slopasls (elsly |y ol,580,5 Slell adlllas
(Y0 s b g Kby o) WS oo dlaiuin 03938] Cumbly (63,8 slavdoly (gl (8 b

Pl Jiogsl Sl 0jg> )3 olpor (il (03,)8 4oy S slagsinjlss oo e (gl (VNR) (Y 9 (n2slelS
S Ol cuS sgumn yelaie a4 9IS Jae 3,8 L sais opl 13 e )8 elails 59,5 03yl o Chum aS” wisls
Wb co kb )05 b)) J3dle y dmwgs w18 55 )l sl b S e 039l 1y )8 sl &7 Sl Jguazee
oxiSbpae colsy jlai jl Slalll L)l sl p cuidge Gloys g ol (S o Shy (plolid Cax Giagh ol

I, Lim & Chin

2. Fang

3, Malinka, Von Jan & Albrecht
4. Han, Jang & Tom Dieck



VPP oF oloid o) 090 Lo, 55wt drwys dily9/gs slod pnl, R

Lo 5)50 cudn g dliin ggacme ) cnd o (LS gulS Cusl 0ad odlitnl Gl Juo (AnCuglyl SESS g (5090 Jlou
O (63,2)l8 4ol 5L 3)90 SlaCablB (ol (Lt gl Jlages G g sl 0 (gaatiod 5 yglaer P S 4 a2y
(I8 Mgy 5 o) ol 0 0l of yas

oS olyon il (63,)8 Al Sy > Slass (slaglojls (satod g Al Bua b gl (YIA) g ohsr
S 29 b3S i dnlias (S 35S hey 5l eolaiel b ol o iaes cpl pd Ll ploul il (6,863,5 4 basye
o sl (6 R83)5 0jg> 5 olyer A5 (38 asliyy o ) (b yiie lajls ganatl 5 lolid jelatedy () K55 S
T8 ) 5l oolitel b day dls po y3 cunl 4B )5 4 Closd lajls g (s ymie Culs) L) lp $l5 Jse e Caud
lag Gloss (slajls 5l G o Coanl bl bl o0 dslone ©less Sty o 55 (AHP) (ol aludss Jilos
(YOI 5 g352) 255 ganas,

@) glaasby 1) (byde jlai 3)00 (S sla Shy I Jre 54 L (dmgh ) (VIA) GllSen 5 9L
oololy anadl 5 L)l (bl g Cunl 0l gl Sl 5 (ololid (A4S (S5g W adlae (pl )3 ailed )" (o ol yo il
@ adlle ol @I aee Sl g b gdn SO CiaS slaShy 4 e b Shy ol S samgd asliiuy
g s pbe i Sl sl cpl 5l 0)50 o Sy U A8 (oo oS ol pon il (030)8 (sladalyy (lolib 5 (Binsannys
(VA T g Silg i) s plosl 1y lngsutiajls ol (sancoglyl g 48 > (g e ol 2 ol b

Ty 7Y
A5 59 ISl mbhl pimgs adnls il subsg wlidhgy (pg e ibpends olely o0 wlid by,

a0 0305 s ) S 53 8 el ool abspo B holis adllas ) 55 003yl e, ] hnogs G a3 1

5355 g (bl (63 Slos dtwd dw jd 5 (Slwliss g5 Jao jl edliiwl b o)l yidio sl gdiosls oy yioko
D9 o (SNALLd

- =

AHP (b jl oslatal b o)l e sajls (23059

¢

ol 0A dax 3 J 6 Sles ©lljll g (8 Glasuine 4 QFD o, 5l ealatwl b b yide gl

:

AR g inady (B bl peluly Jaase (o3l slazsb (56 (lul S5 T eslazal L
Sy bl )b

e ) JES I TN PO ) O

!, Kamaruddin & Roslan
2. Choedon & Lee
3. Yao, Chuang & Hsu



AR OB g jauils | ... ofyotd pili' 604y slodoli ‘;7/).5 ‘ﬁvéj)/

Gl b o 39ael 45 did olyen 485 (€3)8 slaaslp oS b e Cond pd adlllae oyl (o lol dnels

Oygo 4y digad YA olasd 8500 Jodo ywlwly a8 a edliiwl dguomel (gaxels 1 (6,8 diges 00l I digad oo puasd
Js £ BYe awody ;0 aS wal LS bye |y 0o yd ¥0 5 U5 1) Bzl 5l ds o 00 s ol ool 8olas
CMuass ghyls doyd YA (S CMoass ghyls dopd Vo iplud OMuass (gl Baadzwl doyd A Luiil
ol canaed isu o bodls (gy93,5 Jnl s YL g ab, wlid)lS SMuass gl oy YF g owlis,lS
@ (230js U lye dlde LS (25 dunlie delidisyy bl 4 (2305 lisly )3 S dsliduoy ()b it
Sl 555 4 03 28l g0 (535 ol s e flo Jppao ¢ 5] iy 3 5 QFD g ile Jpuamo (8 <L)
o ple (295 duslie dolidiun y Cawl 00505 oSS Wiloas Ol Bolal jguo 4y &S b e bawgd gilS dolidiuw yy oS
2 odbobsl 48y el ol aoSS CS b 5 b by gz il QL] 4 by pe paonal s lo ¢ QFD
a8 Wiloas Sl oy leie a4y Sl a5 Conl 0dgy Cygo cpl & G813 Sl by sl o 55 YO g oy
Y8 Jlo NV b5 ()5 ablo oo 508 5l doyd FA LSl o lalue (5856 gadg0 9 1)l (6)5 able Jw & J8ls
slrody B3 ao > VO picmed )b Jle Vo (sYL (68 abls xo > Vg Jlo Ve U Ve o ()8 dile dopd
doliius p sla yisu 51 Gy (gl a8l S5 piY il o wlis )8 byl do)d YO g sisans cullad & Jorie (0 pde

Sy paadS ojg> ol ) &S S8 e ¢ Jgame )b QL 4 bgiye preal (uple 5 QFD (o pile (295 dulie
Sloldl olols sy )0 g0 Ve Ol b yde glajls & (20059 (idu )0 o 425 YO 3l .Canl 039 )5 (gl izl
45 )5 o3latal 3)90 05 V0 ks Jpae slagyb (aasy 9 QFD (byy ool gl & (23059 Jgmamme (0

!
A yo p )3 GBS hg) ) g
Jolos 9 23wl 3,90 digad | (Guod plol ol
I deliduo § e YAY Obyide slajls (it
AHP )y dluls Jilow OBy 0 Ol sl (22059
Jypaze Sho b pbyiie gagriajls @las | 803 5,810 Jpame (b Ol olols
QFD (s 5ilo OB 38 Jpaxe (8 Ol (a5
SHB ol () 5 el e le OBy 51810 Jyaze bbb anas)
g3 Glaadl

Sy )by 98 dolidiun ) .l oid odlaiwl SIS Juo 51 b e (slajls gaband ¢ ololid cas Jol dsyo jo

e )l (e Sl (6503 g e Sl sy S 39800 ke Gl 93 Ceedd b Jgae (sl oad Slulis el ]

el (sliae 2900 byt (slasaiofls (sanaiod 4 plBI Y Joao oluly Baimsguly o6 aes 5 59025
ool 43S 5o 4 Gy Sl bl



VFoF Y o louds ) 090 Lo, 0 5ccuds drwy’ 4.:'/)5/}:"5[9.:#0/) \Y

P8 Jde b byl (s g0l (g T Jga

p A A A Q
B I I I R Silge g
B I I I R aiae (i
B I I I R W E
Q R R R R Cilsee Mals

Slassbe Jode ool 2 zdie asles youds
S dalgd Jal By 3,8 o )8 dlas pl 0 &S (63)l90 5l S0l o :Q sled
D50 5 Bro ol 5l g Col ey Il (392 o 2955 457 (93 M0 ¢(y5Sne R ol
95 g0 a5 By bl 519 3,15 ol Liings § 09 457 (63 )90 wglis o oI sl
¢ bl Slol 1B dles
(50, os lolJI P sles
s53:55 ol A sled
Fodlatal b s ccwl 03,8 plolid by (ol sbajls glsisar 1y s 03jg ik Clidios pus Giogh cnl 5
Sloas o3l (s ¥ Jodo 0 615 Jse (wlly bl 95 9 (ot (Lol (glajls silons (caiaios jls oyl egilS dolidiun ys

@)
(@)
@)
(@)
@)
(@)

ol e ol gL Y s

N O RNV NN W NI

$3)Skae oo Mals Ble WalS e \
63,Slas oo Mals Blse ol otekae calyy o5 ) v
Sl e lse Mals i ,>lb ¥

ol oo Mals Blge Sglie slapn] 3935 ¥
535 e 38l3a Sl Gl slopnl 252 8

sl Gl Mols Bdlge 5 es 5
55 o 38l3a Sl S5l oS oo v
B35l iies 8lse Mels J3le s bl 3ol A
>Skos il Sels 38lga alS e oS b 8T e 3

ol oo Mals Blge olate (gauded Se V.
3,Slas oo Mals Blge MalS 1525 sl 53 ey )
55 aiias lse olS calio slagio WY
b3Sl Eeles 38l3a Sl 2909 Slr 2 Buk S99 w
b3Sl Fiee 38l3a Sl (s yid gt ¥
65,Skas il Mols Blse olS olizusl Jgguw \0




Y Ol g 98510 | ... ofpad 4l (60,0, (slodoliys (oIl byl

Cundg | (oo OYIgw Slglyd oppily Sl S5 Slglyd o pdin

65 Skas ilbeo Mals lse alS oS A \$

e o Gilge oS JS slass \

351 Fiios G@dlge Ol lawgs Waaghils slass A

935 Fiios G@dlse oy ez, Sutn JS olas ‘2

b9y Sl Al ye ol 53 258 asiie il 1Sy pp cupenl 423 5 (g Bl lide Slajls (ganates 5 alolid S ey
JWUA W)J Y JSW.’ LEJUGA ul));.m dl!b)lﬁ.: LS”‘)” Awdw JAA J9‘ 4\l>)n Jr ol 00 o3liwl w‘)n Aldis L.l?o 5

Wk

\

e slagn a2 F \
N\

\
|

e ,,4
\

ol

A g..la.. s & BY) ‘
/ '{ Oley oy 28 b ST s ‘

sl LT 45 }-

lis gl 5 slaazal

3 SNlas

S g

e s 9558l 5 5
2555 8l PR S 2 ‘ =

NN\
\ O\
03| L g

bl gl 5

* oS

[)l_,u\f Jf;l.w

;

.
(s Sy % /

%

T

‘ Al daw laslils sl [/

ST 53 e s &Sata S sl r = = 5
: . & - - p?
‘ el sl s ‘ ‘ rh;a‘g.u:c.-::‘,?; H dﬂ&a H u,LA:a‘slAr::_T:‘,?, ‘

Ol e (B3l 5Ty dade Joo .Y IS

bl shol glsil b (295 avaliio Il (olye aludes oo STl oolial b sl 51 S 2 (59 e polatea

S oS o3 g e b e ol slasins S o 0 25l 52,Slae 5 3550 ol

Cowl odel Cawnds +[+¥Y Lol clayline (295 dwslio Jodo gy (o) 5ol &5 woml ond odlit] b S ol Lo wdin
W50y 95 0 awolio ()8l 5l g5 sladuslin aad o ol &S

kol (sa3ls) sl ybze 059 F Jga>

‘ J¥Y ‘ <I\¥ ‘ < I¥Y

039) ‘

B9d 0 plxl (hndind 1o 4 boye slajls G (29 dnalie bl bajls 51 S e (5 e polateds du dls e

ol 3 9 @ Ses lails g (2 dunlie 5 (5SSl G () Al (eulul Sl (i (25 duilie in

Obyde 5 SISy a aled iy el e (jg 22 (258 5l Gy 28 Sl elod pa sl g e Sl o
a3 Ui 1) glyiie glajls (2l 01jg 8 Jgie ediee (e



VPP oF oloid o) 090 Lo, 55wt drwys dily9/gs slod pnl, V¥

Ll S 0390 Jgu

Slade oW

<YY ool

AR Ohelae oy o5y

%0 oes a8 b 81 28 o)
</ -0A 39S ol pus )3 by \&\
o[-50 odlil cdgpuw

AR PURPTIEIN

/o) Ly 2k

oY i lapn] deg

ofvE NPl o8 o

[-¥Y A3le s olol 34l

<[\Y caunlio slagio Ct
N 3939 Sl 02 Bt S92 t%.“
<[4y (o yiawd g

R oS JS slas

<[+YA Ol lawgs Waaghils slass

«[-¥a Ol ondzyd Sade S sl

of+¥¥ Sglite slagi] 3¢9

o[- ST egs cig
RN plaie (gAdiwd 3939

Gl Cund il 3l wile & 038 Qlelis |y (B glagaiejls Jgaxe b obiie bl 4 425 L
39l clond &yl oy ials cdy > o938 o l8le 5l eolaiwl ey Cuiel D93 g ¢yl38le 5 5l eolatwl sy s
S Fdge) QFD G ple Jparme dswg o8 (Jgaxe (8 Sloll (glolid Sl (29,8 b 23 oSl lj8le
odlatl b &8 ol e slajls pligh S oo JioSS sl Jguaze (8 Slelill 5 byt (slajls ploe Sl orima L
o Caows pd Jodo A5 pdol 13 395 0 3519 QFD o yilo cenl gt 50 el ool Cund 4 (lpe dads Juloo
ol 0ads 031y LSl byl l5ee oniad ylis a8 QFD Ly yile SIS 51 Sy ponie



I OlyKen 5 554315 | ... olpap (pdl (g0 )l (slodoliys (2ol b/

QFD (o 880> (wlwly &8 Ol ! g b puico g giejls ulgy & Jous

: L U S
3 * ? .y % .3
Strong * 3: ‘ 3‘ _% 1 ?f
n o = ) = : N
S Medium 2 3., : ’E = %: :1
o X o . = %
. Weak _3- ] ’3 4 :
Solite lantl o9 v <> Q) O
Sl egs Ry ° O
I"‘E'Md-\*-’wﬁ )?9 ‘/‘\V ° °
e SYY O °
L‘):‘“b“:‘&b)i olf).) ‘/\‘r o
salais m <> O O O
29435 pel o 3 Sy [-OA ° O
okl C,Jw ./.90 : ° ° O
oS dje <AV O °
bej b Jn O o
ol ] 392 Y <> °
)l}élr’)} r"f > J]eYE O ° o
58le 5 ol 5kl R ¢ ° o
clie (slagio Y O °
3939 sly BB 2529 R o o
e > O O O
ol U8 olus o[ ¥A O O O
OlS bawgs aaglly slus R\ ° ° o °
ol 7,0 sl Suin IS sluws R c O O

b bl 1 Gy bl e QFD o yile wlulyy Jaaze (28 Sl GG ja caodl (500 duoles jolaioa
Jbe Glaicas 2gd oo gox w2 b (8 plil o ay bgype dliel g 0sd s L5 el Glie 15 gtk il I S ya L
2395 0 dmole 5 Sygo " l38le 5 5l edlatul sl 8l cuenl e



VPeF Y oyl ) 0,90 Loy g drwyi dilyg/gi sloo paly \&

W= (A% A)H(Q X /- aY)H(V X /AYV) F(Y X[ E0)H( (A X[+ OA)F (V X /0N H() X /oY) H(¥X /- YY)+ (
X[ AV )+ (X fe¥ ) (¥ X /o YR)+ () X e /o ¥A)+ (A X /o ¥A)+ (¥ X+/- $9)=Y/2) )

Egome y Copotl (5o dasl 51 S g2 2l (g Ao jslale & ¢ 8 CLll den gl dlie (pl dnle Sl
ol oas o3l LS Y Jgae )3 (8 laldl Sls (59 e e (silo Loy g mamds ool Carwd & dlac

QFD (bl (58 Sl ol (359 Y Jgo

. 2 Cuel 3929 . .
KV &) FINHA ol gl ggadde ¢ slizsl odliwl galy  Cwud s bl
IR
oAl fdles  Gless il cdy —_ Mdles )l cescdly b
J3le s
e
ISy \lAYas v/Y¥ ¥ YIvSY AZANN VYYY
St
-/ 0f SA\S “INAY <Y AN ANla o[A ISR

oblb o lwdige bl asly LU olyen 2l (605 doliy a5 28 sla She o Sl Lled oljel dmsloe 51
Joso B 5> (28 LIl Sl plas” o o 1) )b o jlatel g 2538 (b 5lai 5)90 4cbyy (sl ) )b dw Cold > Jgarme
Vg oo wi8)S a1 (556 el gy (69959 Olie 4 (B SISy o g olper 4 Sle (pl id)ST pasuiie A
Sl cel )le gl aw onl 2580 Sl )b cn it 538 ookl Gy L

Al Glead b Y 5leg)5 s (gl liome sl gandiws (glyld Ja5 5y00 pinSill : gl )b ©

s S dboml b By i 3y90 loas L YIS 5 Al (chiydiod Sgvg sy cpiuSebl Lol (glia tagd )b O
g

Cggu Caz (Jg 298 485 Hlai 5> gy Sin (628 b g 2Bl (anated (o (pieSeh] (ol dio tpgw 25 O
Do 48,5 a5 1> cabdiwd e Cuond (3 wold Gleds g LYK gl )

Al L;Lhddi}f (83l O] XS = ;Mb@ a)lﬁm,\;% d)jiv‘“"“‘-’ LSU"’U:’?) 0y0) 3 Lg)".é u*"“‘i‘ S0
S ke 09 b zmen () (nl 3 Bl prenal (L S Jpaze lagyl Giagg (nl 3 & sl (6 S waead
Hhasile ey cnl Glisdgyg (il 4 il pasuie s il (38 CLII gl cnl

(V) ] o duawloee (L dls po 3 oS (8 Cloljll) baylize 59 O

ol 00 48,3 Jlai 1> Cue o )lre plod aST 09y Aie 5 Cue Hla 5l )bz Cunle O

o ple cpl il ol Bl Jgus 0 &S Canl )by 0 (28 Sl 51 Sy polie Jold aS prenad o yle O
ol 0 (BO)lde Jgazme Jloliss S g 45 15 bawes

&3 il > SLi Olle b s o (55U slast A Jgus
i ks db; bl gl pSlawd o5 o5 S SLiolle

(ARV-N)  (VAAR)  (@FVA) (FA0F)  (YYY¥O) (VYYY) (--)Y)  gilaas

Pl ygbhaiods g § 1S o Ol ok 32 3 1) (8 SIS o polie SL il oluly (B 08 5 Lulis)
W e o b calie 556 dlael (gl o (0l caslio 5B 2ae b S Slile cpl (1 Gwlul () Slsles

slayline g bgin ) Jpaxe slag)b (A Jgi2) maowal pupile ) Mibio A Joio b Bilas bojlbme 13lie (b)) (s



\YV OB g jauils | ... ofyotd pili' 604y slodoli ‘;7/).5 ‘ﬁvéj)/

el u»lw‘).) PVIVS) uMJ)JLO J.Swu )l o™ ] 045 ua.’x.w.a Lm)Ja.w 5 (Lsd ulal)”) lmc)b L;JLJ‘))‘ d‘): odlézw! dy90
J>oly &S AV Jlade Jol p5 )5 (Y17 (ollSen 5 ' oL8) 5l i)l o g oo plosl iy @ 538 bl Jolpe (38
295 0 dwlro Ay 4 dgi b o)l pb 1SSl

o (gt yilo A Jgun

ek Yook Yok | AV
Censd ialS (YY¥o) (--VY) @FYA (V¥ Y ¥ 0)
Sisd ot olSal | (VY YY) (AR V) (F o F) (B oy als SIY)
JIEISCRWER (CYYY)  (VAAY)  (Fo0b ) (F 00 %)
Gy asdbye | (FOOF) | (YYYO) | (VAAR) (S 0N o5 5IY)
Castol 3535 OFYA (AN N) (YAAR) (5 VS A Q)
olizal ), (AR N) (FD0F) (DS YA) | (b5 S5 VIV A

dploee pj L) sl edlil b (NDA) (5:50ke 5l siie alols § cuwl (PDA) (550ke | o dlold polio (gum p5 >

‘39“’&"

PDA = [pda;]
NDA = [nda;]
(Y(%i; © avy)
. _ | k@)
Y(av; © X))
\ k(ay)
(Y(av; © Xij)
| @)
Y(%;; © avy)
k(@)

nxm

ifj€B

ifjeEN

ifj€B

ifjeN

39500 03lisl 13,5 (63> (el o) alayl, 31 olST wsly i one S A = (g Ay A3 Ag) 314 ,sb 4

- 1
k(A)=_<a1+a2+a3+a4_

(ag X ay) — (ag X az))
3

(az +ay) — (a1 + ap)
o2yld i Buo piome

~ (A ifk(A)>0
¢M)=&ivk@)so

1. Ghorabaee



YFoF ¥ okl ) oy90 ‘[b)lf’wfm}fdbjl}f‘jbbéﬂb

Ol 5l Colo dlold Y ¢ Jou>

Yoob Yook Yoob

Ceosd halS . (++ ) (CRYVYRVAWYY
P g 8 (+I¥c+Isc <IN -0) (- )
tleieadls (CARRY RV A oo o o

( )
(- -0
oo o
(- )
( )

By > gddyo () (+/+5c +Ifc <[ +IA)
Cosiol 293 (of%e ofohe <%0 ofS) | (of¥emeloSe ofo%e ofY)
oslal >, (+ e IY /¥ 15) (=) (== )
ol oads 03 LIS VY Joda 0 0 pwSilee jl i alold
Ol e dbolB VY Jgs>
| Yool Yesb | Yo,k
Coogd ialS (e lVe e I¥ AN IA) (] 10NN (o)
o sy el | (/Y o/5c /5 - /) (- - - ) (1B oI 1)
ile 5 s5bils (+¥c I8¢ 1Y) () (v )
R o B ACRI T IRYAYRY L s I COVARYL AL 2N ()
CAMA‘.)9>9 (_’/\s ‘/‘As’/Y‘ ’/Q) (’ LIRS ') (' . . 0)
ool ], (- ) (CRVR 2RYA ARYL R I CYL ARy L AL Lo o}

940 o0 dulne 5 Lallg) 5l oolatl b baaiy 35 plad (gl (ke g Cute glaalold ()5 ggecme dm pS )

5p; =n%, (W, ® pday)
sn; = jrgl(ﬁ;j ® nda;)

SN g SP 3l VY Jgus

Jpazcs Sz b | 5Py |

sm,
Vo (v o[+ <[+Ac +1N) (I Ve Ve /¥ -I$¥)
Yook ([0 s\Ye /NS IYE) | (e Xe o [VE <YL - EY)
Yook (VA NN XN Y)Y | (el Ve mefe o[ o¥R, 1 [285)

290 o0 dplone 5 Lallg) 5l ooliel b aay 35 plad (sl (ke 9 Cute slaaliold (Sjg ggeome Jloys ol dm o5 5

nsp; = —Eﬁj

" max;(k(5p)))
e = 1 sm;
T ma (kW)

D95 n droloen 5y abaly KaS 4 body 35 plos glys @57 0 3y51 s jhitel oy 5 led (saias, yobato 4y les p5
b iy 48 el cp 5YL L 43S

1
as; = 7 (1sp; B 15ny)



4 OlyKen 5 554315 | ... olpap (pdl (g0 )l (slodoliys (2ol b/

Ly 35 cauddy g NSN g NSP duwlxo I Y Jgus

Jyaswe sz,b | NSN NSP | AS
Vb JNAY XY /Yo
Yok . IV | IYAY
Yok <Ay ) -[450

Slods 451)| dlﬁ C)Jo L’ﬁl Dgad o o] Py C)Jo Olﬁ.:_cd..g\" o)lo.d’:c)]o‘.\.m@ ul“’ d)’lé u"L\il @L;c\fcb;u'«o.b
ol ol |ya] dl> o 4

S 5 4l g
leyiio Sl €8l )3 (sl by S )8y bLI) lyide bl )l g S ¢ 1) Cojo (29l Cuns 4 (4l
ol 3 oolil by S eslitl Gleds g Y game Shb b L ye (655 prend iyl d 5 Sledbl oyl 5l g S sl
WS 03y9l 0 L gl slajls & S (Shb ) (Y giaze 9 1S Sy ) ol yide Glova 5 Algi e S 15 A3 S5,
5 Fyore ol @ ojgyel & alaisysld Sl (S D9diee ik > Culdse 5 synie culd) GRIEI A pre coles 0 &S
oolSas 5l o3litl ol 45 ool 51 .l olyat 53l (63,18 (lndaliy il 0 A5 (e LS5 sl 6yopd
ol Kilosd Cgoms olyon (4l (0,1)8 slaasly ccud Bl (Ll e ) Madigr (sl 355 RS L olyan (8l
Sodgn (o595 b e aile olyen (il o> Sy (g9) 2 2l lp &5 Aen ()38l 5 sladeliy olyen (il (038
sl oo o Jpazis dawgs g olpen (85 (03)5 sladeliy 3390 (b sl s ynie Gl (plolid Wload (b
b ams o ojlal 3o & ) Casl o oolil (lyide (slojls (gaidind g (ST g 4 95 Jae iyl ol
ojlal Jpazme (Ll 43958 agi o &5 WS gaidll WS o0 )] 053 ()5 4 &S (555 4 i L) s la Sy
lolid ) S Wbl 15 1) (900308 SISy 9 WIS S o3 w935 WS g ilodinge 2 U e300
s 4 & casl Jpamo (2l wdige Sl 53 (san dl> po o aagdgl ¥ Jgi2) (it slajls aazes
o 5l 29800 iaSehl (Bhb 5 Cunyd S menal 4 oxie (6)9ld g a9 (Slusl 59y loj Wlo @lie Cudgime
Jibs 53] 8 o oalisl (0045 (slaimgly o $5 Jae IS 50 b yitio o sty catacaglyl el oS oolsl (slaSiss
@ bagaiojls opl dox 5 jslaie 4 QFD Juo 51 (0 Jgao) AHP L b e slajls sancagll 5l ol (550 aluddes
@ S8 By QLI QFD LS 55 g5 Jae (6565, 4 sl 0ad oolisl Jguarms wdine sl S 9 2 ol
Vg s 48)F 0L el & Jazmo wre s Shy (alolid 4 g 1S (o0 w2l 2 Jpaze (Shb 3 ) pljide lajls
5 5 289y sl 0dd jasedia V Jgao )3 35 Jpamme (38 Slalll les (19 QFD Jio (655,18 & ) gy A8 (00 S8
Ol 5 B 3l pB 1y Syl a5 S oo @) Jpame (Shb cln ) iie S pete 5 Silottune gy S
Szl Sl e e (il 0By slaglil 3 1) Jgamme Cubse 5 s yide Cold) Caled )3 5 135 S )3 ey (5o
@l Cal oad QLal (556 el Sl eslial LW Joaa 3 ok cuyite stde slails &8y sliwl) p» Jpame
Oty phiie (AL dg2g g (el CEDy o) oS Au e el &5 a3 e (LS (byiie il gyl
Cagtol sl awils Hlas 3 1) 3)lge cnl b Joame drwgi 9 (ALl pln )3 Jpaze Gludiae g w8l o b yiie slajls
390 50 Wlas ppen onis atwlS ] Cuenl 5l on join g dol o lod 4 pre Jlawo 1 (S 1] oo 1 oyl aSs
S o 0,83 1y Lobel LSl leMbl g sl oo leMbl 45 ooyt (sl 0529 4 sl skao v Sl
WS b SLLTIS ) Ol (atel loojix b Jgae Glosiae ol pli -39)(0 sl 2 wreo 9 (slsl o5y S el
Sl Shg 5 SUl 4 ar g b i)l (St gok0 bolos & 55 pueSely) i ales (2lb YU coel L (il

0902 Lglm:éhﬁ: b ol),o.m bz dL“’M‘ )'l IR .39.~ou.o O g ua.’>u.wo EWETS ‘C)] u*“?‘JS &93 9 wwi.bl



VPP oF oloid o) 090 Lo, 55wt drwys dily9/gs slod pnl, Y.

oy o o codS b el il Sllas a5 35l Ll b ide 5 sl oad Ol e g, ol cldoly
oS Wil relae il )l g dliee ol cul il €l (slaols )y (sl Shig cytere Sl (S 09 plxl pel
et | (S D9 e plol a5 ol €y g sle e 3L bgaze lal (Sb Glus cleMbl calyy plKin 5
9995 Jbge Jl3lp 3 3)lg ) STl ()8 coly odlatul § (Solo blige (piaSehl (b ) (Lol slaiS) 5 Jge!
Sy ol g oad g5 (Sl 5l a8 by Wlsi ) 2l p3Y & Silxbio 5 29 dagie ) (T b S 0gd sy 4 il
o 5l e Coled )3 258 0 olyen (8l (63 50l ) ol (nl ole) Gage laie (gbaed 3925 cnlply S 0
Y oslesd 25k oS Jgazme )b oy (558 ol 2 ol @B (688 4 5 QFD S5l oslitl b Jguamo 8 a3l
)5 o > gy Saie o)l by L3k ganated ek b (ieSell Glol axio 2ok ] Bl b ol il e
Do d8,S (a5 15 cadiwd e Cuowd (3 old Gless g LYK (gl )8 Cloguw s (Jg 294

SHS Ol No
o953 GBI Jgel 51 59w
gl dan 10 290 9050 ol 5 Blodges Cule) ale gl ul STl g bl 3 1y (IS Jpol Bt
‘:"fw‘ ”9-; ‘:AS)LA-&O

&le oyl
23l 2l o)l o O,{I RCEvWPY )LQ‘B‘ e
Sl o>
el 23,55 2l s Lelil i 5 oy (> sloplosle 5 e Cules agS gyl dlio

Sl S wlow
Aolei oo pMel Limgl )3 (BAS S ) lie (olos 1) 295 ol ilye () Simg

&b

llleo Sinign ol yoi 2l (63,8 sladoly 1 edlaiwl oSy Jole daxwgi 31 .(VWRD) desl ol Lol 5y ¢jgy Sime


https://rayapars.ir/ios-android-app

AR OlyKen 5 554315 | ... olpap (pdl (g0 )l (slodoliys (2ol b/

References
Cao, Y. (2024). Interaction Design of Elderly-Friendly Smartwatches: A Kano-AHP-QFD Theoretical

Approach. In [International Conference on Human-Computer Interaction (pp. 13-30). Cham:
Springe r Nature Switzerland.

Choedon, T., & Lee, Y. C. (2018). Classification and evaluation of service requirements in mobile
tourism application using Kano model and AHP. The Journal of Information Systems, 27(1), 43-
65.

Demir, G., & Cebi, S. (2020). Mobile application design by using modified fuzzy Kano model. In
Customer Oriented Product Design: Intelligent and Fuzzy Techniques (pp.215-237). Cham:
Springer International Publishing.

Fang, M., Yang, W., Li, H., & Pan, Y. (2023). Enhancing user experience through optimization design
method for elderly medication reminder mobile applications: A QFD-based research approach.
Electronics, 12(13), 2860.

Ghorabaee, M. K., Zavadskas, E. K., Amiri, M., & Turskis, Z. (2016). Extended EDAS method for
fuzzy multi-criteria decision-making: an application to supplier selection. International journal of
computers communications & control, 11(3), 358-371.

Haber, N., Fargnoli, M., & Sakao, T. (2020). Integrating QFD for product-service systems with the Kano
model and fuzzy AHP. Total Quality Management & Business Excellence, 31(9-10), 929-954.
Han, D. I. D., Jung, T., & Tom Dieck, M. C. (2019). Translating tourist requirements into mobile AR
application engineering through QFD. International Journal of Human—Computer Interaction,

35(19), 1842-1858.

Hariri, A. (2024). 4 QFD-MCDM approach considering Kano model under uncertainty, case study:
automotive industry in Portugal (Doctoral dissertation, Universidade do Minho (Portugal)).

in an entrepreneurial education service. Applied Soft Computing, 112, 107786.

Ishak, A., Ginting, R., Suwandira, B., & Malik, A. F. (2020, December). Integration of kano model and
quality function deployment (QFD) to improve product quality: a literature review. In /OP
Conference Series: Materials Science and Engineering, 1003 (1) 012025. IOP Publishing.

Kamaruddin, K. A., & Roslan, N. A. (2019). Using Kano Model to Prioritize Requirements for UiTM
Share Ride Mobile Application Development. Infernational Journal of Engineering and Advanced
Technology, 9, 1752-57.

Li, M., & Zhang, J. (2021). Integrating Kano model, AHP, and QFD methods for new product
development based on text mining, intuitionistic fuzzy sets, and customers satisfaction.
Mathematical Problems in Engineering, 2021(1), 2349716.

Li, Y., & Zhu, L. (2019). Optimization of user experience in mobile application design by using a fuzzy
analytic-network-process-based Taguchi method. Applied Soft Computing, 79, 268-282.

Lim, C. H., & Chin, J. F. (2023). V-model with fuzzy quality function deployments for mobile
application development. Journal of Sofiware: Evolution and Process, 35(1), e2518.

Liu, Z., Zhang, C., Ji, X., Yi, X., & Yao, J. (2024). Design of breastfeeding chairs for maternity rooms
based on Kano-AHP-QFD: User requirement-driven design approach. Heliyon, 10(10).

Lizarelli, F. L., Osiro, L., Ganga, G. M., Mendes, G. H., & Paz, G. R. (2021). Integration of
SERVQUAL, Analytical Kano, and QFD using fuzzy approaches to support improvement decisions



VPP oF oloid o) 090 Lo, 55wt drwys dily9/gs slod pnl, Yy

Maadanipour, H., & Aslizadeh, A. (2017). Firmware development work on expanding the use of smart
phone applications. Media Studies, 11(Yt), 49-64.(in Persian)

Malinka, C., von Jan, U., & Albrecht, U. V. (2022). Prioritization of quality principles for health apps
using the Kano model: survey study. JMIR mHealth and uHealth, 10(1), €26563.

Neira-Rodado, D., Ortiz-Barrios, M., De la Hoz-Escorcia, S., Paggetti, C., Noffrini, L., & Fratea, N.
(2020). Smart product design process through the implementation of a fuzzy Kano-AHP-
DEMATEL-QFD approach. Applied sciences, 10(5), 1792.

Pamucar, D., Yazdani, M., Montero-Simo, M. J., Araque-Padilla, R. A., & Mohammed, A. (2021).
Multi-criteria decision analysis towards robust service quality measurement. Expert Systems with
Applications, 170, 114508.

Pinem, A. A., Sensuse, D. ., Suryono, R. R., Kautsarina, K., & Hidayanto, A. N. (2024). Mobile fitness
application quality analysis: KANO model satisfaction or dissatisfaction. Journal of Infrastructure,
Policy and Development, 8(8), 5960.

Prakash, A., & Mohanty, R. P. (2013). Understanding service quality. Production Planning & Control,
24(12), 1050-1065.

Sadatrasoul, . S. M., & Entezar, S. A. (2024). Identification of challenges and solutions for smartphone
mobile application development using Quality Function Deployment (QFD): The case of Iran
ecosystem. International Journal of Systematic Innovation, 8(3), 36-55.

Seth, N., Deshmukh, S. G., & Vrat, P. (2005). Service quality models: a review. International journal
of quality & reliability management, 22(9), 913-949.

Wang, J., Yu, L., & Rong, Y. (2024). A new CoCoSo ranking-based QFD approach in Pythagorean
fuzzy environment and its application on evaluating design attributes of mobile medical App.
Journal of Intelligent & Fuzzy Systems, 46(2), 3677-3700.

Yao, M. L., Chuang, M. C., & Hsu, C. C. (2018). The Kano model analysis of features for mobile
security applications. Computers & Security, 78, 336-346.

Yun, L. (2024, June). Design of NiNiGou Cultural and Creative Products Based on KANO-AHP-QFD.
In International Conference on Human-Computer Interaction (pp. 365-377). Cham: Springer

Nature Switzerland.



