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ABSTRACT

Purpose: This paper discusses the intrinsic assumption of one-dimensional relationship between the upper
and lower levels in AHP(Analytic Hierarchy Process) for the Preliminary Feasibility Study of National R&D
Program. This assumptions has not been questioned in academia and industry so far.

Methods: This discussion is induced by understanding the Theory of Attractive Quality (Kano et al. 1984)
and explains the limitation of AHP in the preliminary feasibility study of national R&D program.

Results: In this paper, we propose a new questioning method based on two dimensional perspective, which
is named as 2D-AHP (two dimensional AHP), to overcome the limitation. The main idea stems from the ob-
servation that the relationship between the upper and lower levels in AHP can vary depending on the subject
of R&D.

Conclusion: The two dimensional perspective pointed out in this paper should be more deeply studied in
the field of MCDM(multi—criteria decision making) since it can be applied to the more general problems in

human decision making.

Key Words: Preliminary Feasibility; Analytic Hierarchy Process; Theory of Attractive Quality; Kano Model;

Two Dimensional Perspective

o Received 12 May 2014, revised 4 June 2014, accepted 5 June 2014

* Corresponding Author (ukjung@dongguk.edu)

(© 2014, The Korean Society for Quality Management

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-Commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.



132 J Korean Soc Qual Manag \ol. 42, No. 2:131—144, June 2014

ox
Jr
rir
ol
4
2
o
fil
Hl
=
o,
2
o
fo
ot
J
o
4o
-1
ol
~
)
ol
Q
N
Ip
)
[40
ol
>
oX,
@ o
rulo
)
o
=
=
oX
o
g o
i)

sl
A a8 Al
HARY (- AR EIZE 5009 € o] o] A 3117}4 A8A Tt
= H]-go] AR F7FAT T EALY O B S AR el HESste] o 4b
Alarskazl 1999y el ‘e HEFAY ZAF A7t EYEJATH . ol v efd g AL
o] BpgAdo] v *P?j«l 35, AT A S Ao wA A &
A aLskar —‘T'—ﬂz—i—o‘i‘i‘ ZFATANEALY O] 7198 At ALY 27 A1 E TFe A B A AlaL
YA A = 7]’\7‘4 B, AAA SHAA i A ARE T B
= A A F6te] AFG Al Bl ARE f&‘%ﬁ}ﬂ Atk FFA
= FAQ SAERN T} Foldt o 7HA o rHEES FEdte] HS dd
AP@*&%/Q(Multi—criteria decision making analysis; ©]3F MCDM) 7|®H¢] #go] Za
=0 ik b mdsar vk 1 A A 59 sht it R e
g xAtelH oHEbdAd A AT A GARE AW (Analytic Hierarchy
Process, ©] o} AHP) o]2k= MCDM 7] of, 3% ZHNE BrH 5 A AA 57t olelel® vE
o] 7pA AAA A9 7)e a9t A e T JxF AE Aldstal vk AHP H7P71HE A4
MCDM 71| & 7P de] &85l = J7PIW 59 shvbetar & = lom, 38}, 7], A 9 49 v&e
oA AA FofellA gl &8+ gty AHPO] #7d% JEIQl ANP (Analytic Network Process)® 7|24 02
AHPS] goHal A gatH AT S HES o7 g JlowA T MCDM| thddh FAElA A5
2ol= Aotk Jung & Chang, 2009; Jung, 2010; Jung & Seo, 2010). ¥FA o]&]3k AHP H7}7|%e] B9 sh
G837 tiEo] oo WHEA Aol ek seF w=AtTo] SHAelA uf§- &dstAl dolgkth (Belton, 1982,
1986, 2002; Dong et al., 2008; Finan & Hurley, 1999; Gass, 2005; Harker & Vargas, 1990; Salo &
Hamalainen, 1997, Saaty, 1990, 1994, 1997; Millet & Saaty, 2000; Forman & Gass, 2001; Schoner &
Wedley, 1989, 1993, 1997; Stewart, 1992 5). 13ol % Bsta Z-44e] Ao L AHP 1) o8 AHE
(o5 &0, @ 44 AtnE Fdske 1k AbanAAeh dAete Aled A28, @ vl (pair-wise
comparison)s &3¢ Age] gk @ YA A4 (Consistency ratio index)®] A& &3 3HA HH 9
A AE) wio] 8] AR5 T} (Triantaphyllow, 2000; Ronald et al., 2009; Saaty and Vargas, 2007).
Aol M duetdd 2AEe] AHP B Eo] 7HA=, L 5k 3 R A AN = uA] B, B oE
7FA o] el theiA =skarat gk o] AR 7159 AHP W EC] AT SHAISAY] (dAd A A
(One-dimensional relationship)' & w|2] 7}g3tar 319 Al%-<] H]JLEH AU S sk Aol gig Ao
ZH, B} AAS =25 $13]4 = Kano (1984)2] ‘m24] #4 o] (Theory of Attractive Quality)’ ol gt ]3|
7FEesitt 2 A= 53] g FHolEe] ddlA A& EAHAE Eﬂ“ o, AHP A e] 7|2 714
(basic assumption)®] %8 4= &= duefdAdz2Ake] AR 1 et tiaiA] =3kaa} sk, ol

N
Ly
i)

=l

()

S N

2w R

o ox

o 2 =

= "

EEH‘E

o 3o =

Jo o &

- T

oﬁﬂﬁoéilm—lﬂn

>

_O‘h

=

30,

=

2

j=9)
e
o
)
ol
Ol
kl
e
o,
—m
>
1o

N
—_— 0

E)

lo
ol oftt

l-ﬁ Ll
od|
to 32 ;
[
U r&
i,
o '
T
Y =
g :1
ML o

o
o
>

7(3/&;541.%3

)
i3 2
» o
élﬂ
o R
_Q-{No
or?JHu
Lo o
rg X
1 FN
)
i

rJ

oZi

_P;‘:

\I

o7 A3sE BB Al Al13xe] <A

T Kwon (2008)& 71 5t ASHIE AHP o] sl 3l AHEE ol 7@ A% st ojo4 3] =dx); @7H =
TRre] Eats; Quich @7k w9 A AL @AY dold Wt V1% @A ASTRe] AR Aelsta 24 °ﬂ o i
kel thated =skaitt.



Yim & Jung ' Regarding the Preliminary Feasibility Study of National R&D Program : With Focus on the Applicability of Theory of Attractive Quality 133

A =05 E-E ofulEg g zA ] AR oh]e} AP 7]l the Mg A% Fa5h aelshor & )
goleha 2 4 gt
2 ATE 4 A 2gelA] Aulehd gzl ARe] B ARAe ES AW A 3PN ezt

/\1 T =
Aol A ] AHP 719 48348 Attt A 480 el d A 2AF Aol A AHP 7|99 480 fate &
< |

<fell, |A Kano X&el el 27star o] 4 dAdellA] ukehd AHPS] @Al A

arfT aem A9 AFe) S A AR BuolA AAE BARS T2 5 Qe e
AHPS] W3, % 2D-AHPS] 48 b5l tal i =dich, Bo 2 37} 5348 & e 77149 35 a7

2. FAATLAY AR EA A=

2.1, AuEFA=RAL 718

=7FATNEARRIE Sk 7] Mol 2As] AT EaAE il
aoﬂom\% TEE T2 Afshs Aslaiord] Ay iAo R XéO & o AR Ay T4
TEE AEH R Tkt A, 200495 oF 72 9 oiv] 2013dellE oF 17% €
°fl A X}Xl 3= Hlgol oF 5% el o2 Atk AN AT UNETEAE] S AR G i) o) FoiA A Fab 5E
A ZﬂJA Fago] ST ool w2t S7FAT RN 9] BFEAE Abdell HEske] elabd]E WA sk A
e AlastaAt ARl dHEEAdzAL AT 2YH 30T (Lee et al., 2011).
= % ARINIZE 5009 ol oA =7kl ALl TR 3009 €L o]l AR, AR
AH, S7FATRRAR o] sl dak, /1A A E o] 5009 9 o]l ZIE AYAIA (AR A, B, ﬂ%, =,
3 %éﬂ Foeah AH, S2719 2ok 5o ARRDE s Eh Ak =9 27]dE =2, F
Ao 1500, HAF A7 7REA, ARst ARl EAA S AR AHol F4
, ATNEARR] 2 2007@5%%1 A7 &7 AR o Abder =
Ab A= tgxﬂzz}ﬂcﬂ 970 Ardell W A 1 H =], 2008 == AF2A N whet kA A
s APER A ZARE J7E AR ol oJgt clnEtg A EALR Ftste] AlREtAl |3l culEtd A AR Fvi
ATAKDD  FEFAALAEPIMAC)ANM  Fdste]  Fastar,  AFRARITE  d=3}s7]E 7] 29371l
(KISTEP)9ll 4] F-3te] aakaL itk 2013'd7k4 & 123709] A7 7WEARS] (oF 652 D)ol tigt ol mebgdg At
7} @ s 9l o, KISTEP®] 9370, KDIZF 3070 Atf el S2AFE @3I3iTh <Table 1> A7 7N ofv]E}3-d
2] 71 o dE 3 e AReie] A8 veRdiTh

_11m
Olt
ol
=2

mb

o

*OEYY AATELE EAAAIGe] B Boll B R, A2
ST Aol Wl s ZARIAZAG S it Ael 34 ol 53z

_,4
[
ko
ik
uls
E=3
o,
N
T
to

9{_,
_?(_,
ol
12



134 J Korean Soc Qual Manag Vol. 42, No. 2:131—144, June 2014

Table 1. Implementers and required expenses of preliminary feasibility study of national R&D program

(unit : case, %, one hundred million Won)

Year 2288; 2008 2009 2010 2011 2012 2013 Sum %
# of Cases 6 13 31 29 17 15 12 123 100
KISTEP 0 9 24 19 15 14 12 93 75.6
Implementer
KDI 6 4 7 10 2 1 0 30 24.4
Required expenses 14,819 | 52,605 | 161,302 | 185,631 | 96,778 | 84,848 | 65,888 | 647,052 | -

2.2. ofulelAd=ALe] Hr7PEE

QLA T B RARE 718 Aol A ASA ) 8-S EXE )%, 4, AA Bl Al 74
WA A QWP A7) BHE AR TR PR o)A K3 st B JPRL Al 3
9 gRoz AREL Tigue 1>E old@ A 7b B3 AFE BAFEES Vel ek /1% gEe
NEABARE AAY, 1e5F D SN YBFSA, 71F AR FBY B 71R FROE s, A o
Gme Aae Any @ FA9A, AQFAL] FEaS /8 FRow dh AN PEe degRos

& YA o5 =7he A9ole vEaaEA

Pre-feasibility study on R&D a program

Technology Economic efficiency ‘ Policy
T |
Consistency with Provision Additional
Concrete || Technological || Program higher plans against risks element
plans viability overlap | I
[ = =1
o 5 2
8 o z =
& =9 a, =
= W o o =
P =2 = 0
=, = =3 3
Q = @ w W
3 -3 & =
& < =,
= w < w
= a £ &
g =

alternative ( DO ) ( DONOT )

Figure 1. Hierarchy structure of pre—feasibility study (Source: Lee et al.(2011))
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ARF7PARR 7)1 MCDME 7t tiete] |7Fdd 7iet 7 Wrhdse] Sas Yehls 7HAE oY
Al sk el whekA] thekd sl ], dA dulehdd 2AI A= AHP 7S AEskar )lvk AHPO)
EAo d3t B} 24 A3 Saaty (1994, 1997), Saaty and Vargas (2007) 55 #3817 rmlgit). du|etd
dEAIA AHP 717182 thae] 4dA|= 4-8-H.

O AA|, grALAAA ) A5 B 1 dEE AZFo 7 BFsle] JAFAA A Z(decision hierarchy)S A4
ljoF sh=dl, duletd g Al A3l M= A o] 7EE SAgk AR AT 2E <Figure 1>3 o] A|AJekaL Q)
ok APARAS O W ofef AT Mo R BE ARFAIS I A PIA S dijks HlaskET], B4 AR
tiete] Hlarg S Qo

@ =, AR 84T 71 AR s Fu 84E5Y VA AAS HE ARES g B 3k
AaA Bl ARG el eHEl A 2AE A1, ARk T AR 5 109 W] ATt gt WA, A
8 ]

[e]
1ASe] B7HEE] Tare Aedos v dAd 7 52 7FA] vl 7] oA Bk d. o]

T el AL SEARCIAGT, 2012) A38E 2%l wet AFUEAIGS] 1A 7FeAlE HlSE R Alddl= A 40~50%,
7154 30~40%, A 20~30%, H-LAIHEA Aol AAA 30~40%, 71479 40~50%, A 20~30% 7FsA W9 ol 483t
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Reverse a4
Dissatisfaction
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Figure 2. Two dimensional perspective of quality
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ol =Zo] ¢ltt (I am neutral)

3l 4 1tk ( can live with it that way)

U}—°—°ﬂ £ %=1 ( dislike it that way)

(Dysfunctional form of the question)

/24 X9 7]&o] A3HA G ojuldt =g o] 5 ?
=t [ like it that way)

3tk (It must be that way)

7ol $ltk (I am neutral)

$ith (I can live with it that way)

A @& (0 dislike it that way)

[ ]
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OO RNT2E2eE O

)
1,
r-{u

do R de s
hiy

off & -
2
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]_

o
-

é% rﬂi

Nm

o
-

& <Figure 3>9F & ‘Wrlol¥x’o] 93 22 4+ Utk
A A% g tial] ‘Dubgel St} ( like it that way)' &, $44
Stk (I can live with it that way)' & AEgthd Hrlo]dxol| osle] FH Qa4

Xe| FAEAL w4 F4(Attractive quality) 2 AR = Zlolth. HF FA5S ol¢h &2 /E SEAte A
FAYAE FHosle] 7P w2 HIEE AA]3E 21 EA o7 A olsltH(Kano et al., 1984; Lim & Park, 2010; Jang
et al.,, 2012)
o4& Kano 29¢] 7H 71R2¢l Aaje] 3k A7) B} whde dejz Wye 5“4 ~1¢] Kano &9 7)41 3
o] s A= Mikulic & PrebeZac (2011)& #sb7] vhgkt), 18]a Kano Model & At9] AJth4] ®x 44 3
% 73k AFFA| S i Witell et al. (2013)5 #arshr] wlgdt)
Customer Dysfunctional form of the question
requirements —— | 4y ypkeit | 2) It must be 3)lam 4) Lcan live | 5)1dislike it
l that way that way neutral with it that that way
way
1) 1 like 1t
that way Q A A @ O
2) It must be
that way R | | I M
Functional
form of 3)lam
the neutral R | I | M
question
4) I can live
with it that R I I I M
way
5) I dislike it
that way R R R R Q

Figure 3. Kano evaluation table
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El: Equally important

MI: Moderately more important
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VI1: Very strongly more important
EM: Extremely more important

Figure 4. Survey form for relative importance evaluation of criteria B and criteria
C with respect to criteria A (Source: Kwon, 2008)
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