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OAelE A olstr] flsid WA, HARle] oy
gk o] & Atmulord " g o] STt tAle
o] ¥e gelo] 9] Signum E+= Designare® o]
A A2 E AT Signume FAI TS 55 ZE Q)
S, Designare= A9 Al$thehe YulE 2t
3 9t} o]gg]oto] = Designoztal 3HH A ¥
stth, BARSIG 2k ou|E Zhal it} Zepks
A2 = AlgE 9u|st= Desseind o4 o]
£ YEh = Dessin® 2 YHIUIL, GoJZE+= 9]
£ v E BF X &3 Designoltal st} o
2419 AP AHeolg AWEH AE, 1k A
At onet AnAd 234 Q4249 ¥
A 98-S T 25 xSk th

tzelo] thefgh omlef oS Zka e T
T OGS okl dAlelgte o7 AHS
ot AF E AHIZ HARle A TRkl ofn
= &HAPE 8FE F537] 98] AFH AH
25 7188k oA AHEEAT 9 HARL
A= dES FFsh= v 9 PRt o
=4 on|E BF 233 §o]EA HARle] A
LE AT Y AL FollAe HY dAl, %
o) YA, HAA o] tARQlF o) 2 F 3 A
4 5 AP FHE veRd o ALgETH

HA HARRle] ojm= Hi A-H AAE 7t
2 =3 SollARE ARGEAAITE A7 WEkgh
of et A oln FAAR] 2 g etr] Al
2het A th(Jang, 2012). HiARRIo|gh= o] Fal
U= Yu7F B Holn xEA

Lol 71ERY FojHor HA

ool ot & dAFolMe F2 Yr|EA
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&

Ol AES B3 23 247 AHosla
2F 3, ABjA7E wrle 7RO tid HotE
A 2=rtEZ ] ZEa Q= WAL Aol YH],
Z 53} 22 AE QTE u)Ehs tARISE

4ol gk,

22 CIRRle| A7 S &

gzpele dAjel o] AFE 5 F717} go}
2 ol A A FastA HAJTh &HAke] 7]
59 Asert wE SE2 Wslelr] wZol
(Rose, 2000), Z:H]#}o] @72 ZZ317] &) v
A1 GA] TheFatAl ®ststal ok AREES
e ofolel oA AAE EHE] fg &
THo =2 gl wl A3t th(Leung and Wei, 2000).
AHIAES AR FHOE AREES F
3 tzRlel tigk 715 9 M55 FA38HM (Jang
and Kim, 2007), HAR1& Sall Al AHA of
st g2} A1¥E ¥4 (Bitner, 1992; Solomon,
1983)&c}. HAilo] AT BlE=e AE 4 vhg
< B oA AA AF FHE A FFE F
7% FcKBloch, 1995). TiA}2lo] F Qs ol w
2t o AFES Xt B AFEo] 7Y
Hth o] AFEL IA A JHAY sEO
771 7hsstth

A WA s HARlE vHARSY] 8ARA AT
Hopolt}, 7ol A= YARIE 7 AES
olfFT HFY FIH a4=w A7t
(Kim et al., 2004), 2812} FLujejAbAA = shut
o] ARZ 2123} H(Lee et al., 2014), Gl
oA Fu| & 9% FHe R a2 g th(Park
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e et Fadol dis) Fgdatet vl
3] $ETHLee, 2006). 1L} AHAke] ZHF oL A
Y Boe AF uAdS BE 4] #AE
g3tz P Agto) 7] wjEd), Tl 24A

o 23E& 93 Uz Frh

T HAE 28] A S g #do]
o AFe 2l 72, 232 24 F Al
21 ZHol| A &HAt Al o HEtr] fsf AlF
o A=Y Am ARl SHl FHE Fol AF
52 AH|2F WAdske fokolth A HAl A+
MM THE FHHE 7|9 HARlS T3l A7)
Ao Aol BEL F JA BAE HAA4
S Y3 (Keller, 2001), AH&AF B E o 2%
o AZtH Avjg 3 Ze tailo] AntEE
] v X 93-S FASa(Lee and Park, 2014),
AFel 2j#e] 7hA|Rke] obd, ARRA, ‘ﬁ‘% A,

AR BAE Asze) whE 5 AA A1 Het
o] g QAR TARIF LnAtete] AAE T
ofslr] gk AIEE°] JAUTHKim and Park,
2013; Park, 2013). 7 ¥4 A7 552 &H]|AH9
AR & 1HsrlE SHAARE AlF 40 &
vz Q1A o] e m A= HAYUFA A
Zﬁﬂﬂ"l A7t oo, FFE S VA=

2glo] Y@ $EA g v

A E=3}9 3(Kim et al., 2013),
}x]a 5719} &%LE lioH 1’41}01011
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2H| & ZRRZIEE CiRtel "ot 29 ME S4, oR £4, 2H|R} JHR|Q] 3B FZ

=0,

UX) 2okl A AFo|L} An|2 7ol An|zle] H](Perceived width), 1A% Z o] (Perceived length),
AAFEH EAES 18t ok O olfe Q121 WAl =7](Perceived bezel), FE 2] A
AF EAo] AHEALY] RS Ee} T HEFof 9l S (Perceived gloss) & % € $7HA9] 8.40|H,
o 34 aH7L A7) wEo|thPark et al, o] E& AR A7)E IFCE FY ZoE 9
2004). webA AlFo] ZEa Qe ARH £4E& ARt FFOE F 8AES A 4=
IHE D87t Uk B AFA = AF 4L ggataat shm, 1A £A o] AHA 7EA] o
2 WA 77], ~ntEES] Zdol&t 1n], FEFE M AR Azt 1A &7 4]
o FA, BAES FE A4 7HAE 15k 7t 7hx 9ol HAIE A5k dTh
AF S8F &nAEY 1A 7] A3k AAE 2HA 7ERE A AR Zo s FES)
A8t A gk , 2 Ao e AERE TSR

1A 42 AA Aoy yn] 5o 1434 UZEe] Holl= AxA AP AdFHol
A glo] AAHom A Fe el AT S8 EAstet, 4248 99 245 5% 7
ou|gth. o APEE 7]F (bl 2 HaF 253 BAZE A, dF 9L e 5
go] A71E Zka JlEets Hlgoluh do], uH], 3 wrolSel THA ARIL e HHet A4y
FEo wel ARAEL AUHHSE Q1A= o] B3l 4¥S THE3(Schwarz et al., 2010),
tZd o7t & o Akl Azbste] 8719 oARle] tigk AlF vhg2 AR FIFE
842 ZFsAY ST FEEL UAE Y Wy 55U AlZbe] o8 W FFS W] u

Product Attributes » Perceived Attributes * Consumer Values
T e 1) (T () )
[ Heatness |
Ferceived Roundness Comfortableness

Percsived Gloss

Perceived Waight
Intellectualness PO
Perteived — - on-rraghe
Screen Ratio Individuality i
Perceived Bezel \ Distinctiveness /i \L Sieoth )
S 4 - /

(Figure 1) Three-Step Approach for Design Evaluation Model
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32.1 MZ &M (Product Attributes)

2 EES] AF £A4E GA G AAE
AN 7HAE 2HEsET F 28 3 /A 7F
< AAsted 7} 71FE2] WALl 37](Bezel), 220k
EZ9| Zo|(Length), 1¥](Width), 7|(Thickness),
FAl(Weight), EA412] 3F&(Curvature) 2 A|F &
A& FAEATE ZF AFo] zta Y= Fx ]%
2t 714l A &3 AF 293 14
Fo= 34t

3 ¥=F

v -l

mlo
N oo

322 QK| &M (Perceived Attributes)

Q7] $49) Fa QaTE AXF o]
Z7](Perceived size of device), UAE LCD =7]
(Perceived size of display), 1A% F7|(Perceived
thickness), 1 A1%E F-7l(Perceived weight), Q1A%
Ael/z-$ WA =Z7)(Perceived bezel - top -
bottom / left - right side), YA H A E] FH=
(Perceived curvature of edge), ¢1A|® FH =4
S (Perceived curvature of back side), -2 (Gap of
each part), JAE F8](Perceived gloss), AAE
3} B]E(Perceived screen ratio)®] & A &

[‘

A2 39T Y QWA aase UR
QAT AW Alue] AAE AERE 5

(Na et al,, 2016), Z1&°] AM8-3t= =HtY T}
o] 28] TjARQle) thk 13 AR, 1+ A

sl HEe Sl AT & A 2as
S 59 8908 FE3] A3 89 BAe 4
A8k dth

3.2.3 AH|A} 7}X| (Consumer Values)

AH| A} 7FA] = FA A2 (Look) 7 (Feel)



2H| & ZRRZIEE CiRtel "ot 29 ME S4, oR £4, 2H|R} JHR|Q] 3B FZ

=0,

< B3 FetEa, 1A £ 22 o= FEF= AEE HAas) sk A 74
AARstRon, ARE 2uzt 7k 24 A 24 oE 92l & ARt B4, &
Z+e A F9)|(Silhouette), Z3H(Neatness), i =] Q3 e w2 E4 HO R o
(Attractiveness), A& H](Polishing), 41291 =7 3k MHEAAEE 10002 A AT 29 H
(Innovativeness), Z&2Q =7 (Professionalism), F= 35 8oz F2H a9l HFEY ¥
A Al “=Z(Intellectualness), 7ol AU T e &8st st At
(Individuality), 7] ™ &3H(Distinctiveness) AFE £33 AA &4, AA £33 A6
IN=E FAAEA o, H7-2 - 7H(Stability), 7R eke] A EAL FARA S Tl EAst
HeFsH Comfortableness), LHZH(Grip), g Fom, AR W dAA A (Stepwise)
(Solidity), 71A]7] A 2F+(Non-fragility), "}t o R sttt dAH Ay o 394
A2]7} 2% (Smoothness) & 671 = T4 = o] Q) o] AHstA %= A U (Enter)®] WHOE
th Zt QAEE FFY &aRA 7HA] 8o ® o3k &2 WEE & NA AASE Gt
FY Ao= Adsi, 82l A4S AAlstazt 2 A
gt

324 BN 4. M A1

A A7 2RAF 7FA Y] @ AL 8% &

AW sl Bl gapde sa) ge 41 2K S8 20 B4 23t
=< FEIAG. AF HH49 e st 9 371A] Q%] QA Uet o] Bl Axt
(Normalization)& &3l A4 7] ztelel wie} L <Table 1>} 2T} 72 Q458 oA 712 &

(Table 1) Identification of Perceived Attributes

Factor Analysis
) Cronbach
Element Factor Variables Factor i Total Var.
} Com. |Eigen-value ) Alpha
Loading Explained
Perceived size of device 0.947 0.889
Size 1.902 19.018 0.899
Perceived size of display 0.938 0.909
Perceived thickness 0.863 0.810
Slimness 1.685 16.854 0.690
Perceived weight 0.828 0.778
i Perceived size of bezel (left right side 0.642 0.719
Perceived | \( Frame : (et rig : ) 1.320 13.203 0.554
Attributes Perceived bezel (top - bottom side) 0.897 0.832
Perceived curvature of edge 0.775 0.804
Roundness 1.207 12.074 0.257
Perceived curvature of back side 0.707 0.745
Screen Ratio | Perceived screen ratio 0.978 0.962 1.065 10.650 -
Looseness | Gap of each parts 0.945 0.904 1.174 11.737 -
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o2 FAT JAAH tYuto] 2 Z7](Perceived
size of device)2} Q1A E LCD =7](Perceived size
of display)= Z7|(Size)et= &5 QISR &
Atk QA" FAl(Perceived thickness), $1A|¥
F-Al(Perceived weight)= & $H(Slimness) 22
FHor, =2 A(No-Frame) 2219 74 84
= AR FshFS WA 7] (Perceived bezel -
top - bottom / left - right side)”} &3t} <1A|H
28] FHE(Perceived curvature of edge)2} <l
A ¥ &M 3% (Perceived curvature of back
side)= &= (Roundness)Z FHIL, 724 (Gap of
each part)2 “=<=%H(Looseness), AAE Z}H H]
S (Perceived Screen Ratio)> 3}H  H]E(Screen
ratio)gh=  8R1°E  FATH <AAE  Fd
(Perceived gloss)v= 359 Q%102 Fol|A| &L
AA Ak

891 B4 Avke 29 AR YD FHY BT

0.6 ol’do=
= (Roundness) ¥} =3
I 0.6 ooz Uit
= 8l AEE

A} st Aol

ool

e

4.2 AH|X}F J1X| =4 A1}

ZH| A} 73R o] W= FA] AlZE Q2 (Look) 9
Nt Z7F 8 4(Feel) 6700l thdk Q1 4 Ax}
+ <Table 2>9} 2t} A1Z4e] 97) 84+ 37}
[Rlo = HFHow, 747t Al F(Sleek), HA
(Professional), =53+ Unique)¥t 7FX](Value)Z=
HstAdtt. 249 671 8.4 F 5= 27HA &
Aoz FHom, vzt g7t 2 (Smooth) 2=

(Table 2) Identification of Consumer Values

Factor Analysis
: Cronbach
Element Factor Variables Factor ) Total Var.
. Com. |Eigen-value . Alpha
Loading Explained

Silhouette 0.862 0.833
Neatness 0.873 0.799

Sleek Value 3.037 33.741 0.920
Attractiveness 0.813 0.893
Polishing 0.761 0.836
Look Innovativeness 0.746 0.759

Professional Value | Professionalism 0.845 0.851 2.659 29.542 0.888
Intellectualness 0.852 0.842
) Individuality 0.896 0.924

Unique Value — 1.952 21.688 0.910
Distinctiveness 0.851 0911
Stability 0.821 0.675

Comfortable Value | Comfortable 0.793 0.638 2.095 41.909 0.775
Feel Grip 0.887 0.788
) Solidity 0.866 0.755

Solid Value 1.522 30.449 0.678
Non-fragile 0.872 0.762
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(Table 3) Relationship between Product Attributes and Perceived Attributes

Varables. Nercbes. 6 t | pvae | R | Fuae
(Constant)** 3.049 17.123 0.000
Size Width** 1.686 4.253 0.000 0.350 :1512,’8166373*
Length** 1.054 2.443 0.016
Slimness (Constant)** 5.037 40.334 0.000 015k F(1,168)
Thickness** -1.490 -5.536 0.000 =30.647**
(Constant)** 5.080 14.340 0.000
No-Frame Curvature* -0.031 -1.906 0.058 0,088 F(3,166)
Thickness** -1.082 -3.013 0.003 =5.315%*
Bezel size** 0.034 2.093 0.038
(Constant)** 3.922 9.269 0.000
Curvature * -0.033 -1.815 0.071
Roundness Weightiness** -3.358 -3.719 0.000 0.081 53(46,;’5“1‘
Length** 3.257 3.326 0.001
Thickness** 1.488 2.785 0.006
(Constant)** 6.513 15.608 0.000
Looseness Thickness** -1.376 -2.806 0.006 0,054 F(2,167)
Curvature** -0.049 2280 0.024 =4.769**
(Constant)** 5.009 13.237 0.000
Sereen Ratio Curvature* 0.032 1.860 0.065 FG.166
Length** 2.735 5.063 0.000 .190 :13.2)05**
Width** -2.142 -3.815 0.000
p <010 :* , p<0.05: **
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(Table 4) Relationship between Perceived Attributes and Consumer Values
Dependent Independent Variable B t p-value =% F-value
Variable
(Constant)** 1.158 2426 0.016
Slimness™** 0.503 5.693 0.000
Sleek Value 0.309 F(3’166*)*
No-Frame** 0.221 2.743 0.007 =24.714
Looseness** 0.137 2.592 0.010
(Constant)** 1.427 2.120 0.035
Slimness** 0.563 5.152 0.000
Professional Value 0.260 F(3,166)
No-Frame** 0.250 2.504 0.013 =19.411
Size** -0.202 2217 0.028
(Constant)** 2.040 2.670 0.008
. X F(2,167)
Unique Value Slimness** 0.794 6.489 0.000 0.209 —22.061
Screen Ratio** -0.202 -2.051 0.042
(Constant)** 3.490 5.346 0.000
Comfortable Value Slimness** 0.405 4.012 0.000 0.129 F(2,167)
. : . ' =12.376**
Size* -0.203 -2.294 0.023
(Constant)** 3.591 4.683 0.000
Size 0.060 0.740 0.460
Slimness -0.032 -0.325 0.746
. F(6,163)
Solid Value No-Frame 0.136 1.538 0.126 0.036 —1.011%*
Roundness 0.072 -0.342 0.733
Looseness 0.057 0.319 0.750
Screen Ratio 0.072 1.480 0.141

p <010 :

*,p <005 :

*3k
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Product
Attributes

width

length

thickness

curvature of
smartphone

Bezel size

Mtsoden) = DV,

Vi =D BW

Pi = D RX

Perceived Consumer
Attributes Value
. 0396
Slimness T Sleek Value
0.19,
0.378] .
Professional
Looseness -0.202
Value
3 1184
0.400 0.44
Size 01424 Unigue Value
0.29
No-Frame Comfortable
0168 Value
-0.465
ScreenRatio Solid Value

Vi = Design Competitiveness Evaluation Score
i=1~ 4, Number of Consumer Value

Fy= Perceived Attributes
Wi= Regression coefficient of Consumer Value
j = 1~6, Number of Perceived Attributes

Rr= Normalized Product Attributes
Xi= Regression coefficient of Perceived Attributes
k = 1~ 6, Number of Product Attributes

(Figure 2) Design Evaluation Model Based on Consumer Values
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Abstract

Design Evaluation Model Based on Consumer Values:
Three-step Approach from Product Attributes,
Perceived Attributes, to Consumer Values

Keon-Woo Kim* + Do-Hyung Park**

Recently, consumer needs are diversifying as information technologies are evolving rapidly. A lot of
IT devices such as smart phones and tablet PCs are launching following the trend of information
technology. While IT devices focused on the technical advance and improvement a few years ago, the
situation is changed now. There is no difference in functional aspects, so companies are trying to
differentiate IT devices in terms of appearance design. Consumers also consider design as being a more
important factor in the decision-making of smart phones. Smart phones have become a fashion items,
revealing consumers’ own characteristics and personality. As the design and appearance of the smartphone
become important things, it is necessary to examine consumer values from the design and appearance of
IT devices. Furthermore, it is crucial to clarify the mechanisms of consumers’ design evaluation and
develop the design evaluation model based on the mechanism.

Since the influence of design gets continuously strong, various and many studies related to design
were carried out. These studies can classify three main streams. The first stream focuses on the role of
design from the perspective of marketing and communication. The second one is the studies to find out
an effective and appealing design from the perspective of industrial design. The last one is to examine the
consumer values created by a product design, which means consumers’ perception or feeling when they
look and feel it. These numerous studies somewhat have dealt with consumer values, but they do not
include product attributes, or do not cover the whole process and mechanism from product attributes to
consumer values.

In this study, we try to develop the holistic design evaluation model based on consumer values based

on three-step approach from product attributes, perceived attributes, to consumer values. Product attributes
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means the real and physical characteristics each smart phone has. They consist of bezel, length, width,
thickness, weight and curvature. Perceived attributes are derived from consumers’ perception on product
attributes. We consider perceived size of device, perceived size of display, perceived thickness, perceived
weight, perceived bezel (top - bottom / left - right side), perceived curvature of edge, perceived curvature
of back side, gap of each part, perceived gloss and perceived screen ratio. They are factorized into six
clusters named as ‘Size,” ‘Slimness,” ‘No-Frame,” ‘Roundness,” ‘Screen Ratio,” and ‘Looseness.” We
conducted qualitative research to find out consumer values, which are categorized into two: look and feel
values. We identified the values named as ‘Silhouette,” ‘Neatness,” ‘Attractiveness,” ‘Polishing,’
‘Innovativeness,” ‘Professionalism,” ‘Intellectualness,” ‘Individuality,” and ‘Distinctiveness’ in terms of look
values. Also, we identifies ‘Stability,” ‘Comfortableness,” ‘Grip,” ‘Solidity,” ‘Non-fragility,” and
‘Smoothness’ in terms of feel values. They are factorized into five key values: ‘Sleek Value,” ‘Professional
Value,” ‘Unique Value,” ‘Comfortable Value,” and ‘Solid Value.” Finally, we developed the holistic design
evaluation model by analyzing each relationship from product attributes, perceived attributes, to consumer
values.

This study has several theoretical and practical contributions. First, we found consumer values in
terms of design evaluation and implicit chain relationship from the objective and physical characteristics
to the subjective and mental evaluation. That is, the model explains the mechanism of design evaluation
in consumer minds. Second, we suggest a general design evaluation process from product attributes,
perceived attributes to consumer values. It is an adaptable methodology not only smart phone but also other
IT products. Practically, this model can support the decision-making when companies initiative new product
development. It can help product designers focus on their capacities with limited resources. Moreover, if
its model combined with machine learning collecting consumers’ purchasing data, most preferred values,

sales data, etc., it will be able to evolve intelligent design decision support system.

Key Words : Design, Design evaluation model, Product attributes, Perceived attributes, Consumer values,
Smart phone
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