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Linear Algebraic Approach to House of Quality Model
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1. He

=229 F(o]3} HoQ, House of Quality)
oA 7} FQad Q4E IAQTFEHA (0]}
VoC, Voice of Customers)d®} 7|54
(VoE, Voice of Engineers)S <Zdstes 34
ojtk, A F7HA HoQE A-4-3 tife A
ol A HoQ FH& F= AT/l F=HHA &
ol 2}&51% o™ (Hauser & Clausing(1988)
), olol disl] AFHA ATE AL A4S
£ Karsak et al.(2002), Z=F(2003), 1%
, AEE, =A4(2005), AAA, FslA,
EF(2005) 5 ALt wHEy] of
o},

B AgeldE HQ o
Fehlmann(2005)2] ATE A78haL,

o oY Hd

go2 3o AFHoln AR/AY 7
534 ste A2 HoQ metricd AQtshc).
Fehlmann(2005)2] AW HoQ ¥de 2z
o] 3}i}e] Ishikawa tholo] 1ol sigdTiar
BE Zoziy &WUstcdl, HQ 299 F
=& Z3x<l, VoE 84(°]Z FE, Functional
Element2}il sHAH)E9 FAEE A&t A
28 A8 AFdck, gy og7[AE Vol
g ddsteE 2 Q4&(olE¥ SA, Service
Attribute?tsl stz FAoES FHE& T4
sl RE Ao e Fojdgm AT,
w2l A Fehlmann(2005)¢] A% HoQ AHS
AFHolan FHHoZ HrlskAE XK.
B odgE oz IAMAEL FHESHA 1T
3 ATHY AAE A/ EHAEHE B

ol A Az it

2. HoQ9] #83 F=x

HoQ Z382 VoCe VoE Alole] <AxpA
(causal-effect relations)E AAHoz A
oty B £ gk, 53], HoQ 29 Z
32 Ishikawa tholoizgoz sAgd 5
k. o] A% B SA i= FES2YH Z2A4H
= w#s FHake T en, ojm
olgist A= Y o 22 AP
(mapping) &% 714 X&  FE
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o

j(=1, ..., mEo #HTE F Fe=gd
cartesian ¥22 TAHE A9 (domain)©]
o, Y& SA (=1, , mME YAE sk W
golth, wetd AR 1= g
(multi-valued real function)olt}. 53] &
& 17} A (linear)¥ W, ol JFH=
" = glon ol TAG Aol 1Y 19
HoQ Z3olakil shaltt.
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HoQ 2&e] =2 EX= FEEY F4a (priority)) ZE3Y A=(Ai1, ..., A7}

=2 el £ solution profile ®E ¥ =(% Fo]xW solution profile2 o TR A

cee, B2 ZE Aotk dubAg HE o} #& Ao o3 A AiEY. HoQ 2F
“"ﬂlﬁt HoQ 3}He] 7+ Q&(a,,)%ﬂr A T 9] 7z} R4 HEHE Vo9 AL a¥Y
8= (o] Hrlste Vol 84 AT 7 obeol Aelso .

orrelation
. _among FEs

Engineering
Characteristics (FEs)

®

©)

Customer Service . . Relative
Requirements Attributes ﬁ Rﬁgatf_lic))(n(sah |)p m SGcgfe Importance
(VoC) (SA) b (A

FE
Priorities (%)

[1% 1] HoQ B39 F=

- @4 A9 = ZioagA BE =N - [ (DA g3 AldE e Aol dEAC HaEW
. 9714 19 A= 747 solution profiled} SA Fo% ZT2ud HgE e, A= H
FE [a;]E v e,

- O ®9 #AE Ishikawa tholoja®z 22 AAB|AR A 3¢, @& v 22 &
AdA AR=E Aol BF3ltt. &, A = 3 a4 B A=AY - [F4] (D].

a2y} Fehlmann(2005)2] F# o] wed o] AZWHE BEASHYE 71&d ¢eix] SA 2=
HoQ®] A1z F9 & %< Akao drAlS] 213} g A7F FoIHE W, A9 T(x)gl atol &
A B (cause-effect matrix)e] YA = HA38lE solution profile x& & FHF
A HoQ 2¥S A 8339 (Akao(1990)), 3} FAZ AHogdd., F A ¥vxd A=
A A (D 2L AXHL HAzx ZEsio), (similarity)= ©% J 7l B7tE &
238 4 (2)dlM et 7 A3 (setting)ol 2th. Fehlmann(2005)el e doo(ZFL& 4
A SA FoE ZEAAH S FARSE 9E (DS z7ge= ) oA A&Aste 2
1=(%;, ..., T)E FE3}=  solution (2)8 ®ayA gt t(x)7} Fold A%
profiled Ztophll= Aibd2lo] o Elgsict, EA 7]EoA vz B dg7tA] § & FEF

ole] izt =g ZAE, JFBARH oz zAs Yt (dA Y, minimax ¥¢3E
HoQ 3¥¥ =5 FE(VoE)olA] SA(VoC)Z 9] 4wt F5 A8 7 Adh.

29 #A(one-way relation)E u|stn =z,

AAl AL YAME A E =YY

solution profile %;& ZAAs= AL d= 3. Al=-¢ HoQ Metric

o] FojutE(tautology)dl #Fdcts Ao

oh. AAZ AgAA HIEHA A (Dol o) SA Z2dg AFgHo= Hriste W

AXTE solution profile2 A (2)d] tA] 4 R=R AHP(Analytical Hierarchical

FE o, 7 A} HEY A TLE T2 Process: Karsak et al.(2002), Lu et

Hd A¢t dAEE Aee ve =20 al.(1994), Saaty(1988) %), HAEA
Yol AHelgt 42102 Fehlmann(2005) (discriminant analysis: ZEZE, X933, =
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ol A (2005), AAA, A,
=) %ol g9l

Fehlmann(2005)2] HWolA A E Foizl A

Similarity?: A, vs.

initial
. - AETH AR
rHoQ Matrix: [a;] | . s
o
oxend )

Revised HoQ Matrix: [a;;']

¢« A€ A4GA

'Revised FE Priority: &,

C T =N Y

. gj‘:zigij)\i
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(2% 2] HoQ 2% dlojele] M%7} 3

22y} Fehlmann{2005)2] 3
ol AgtEo]l (HEY AE § FAAU
B Eg Hgslod) Fojrls HALR &
o PE e vEY W EAA Y A o
) Z
b §

Y
hed
2
X
jmed
(@)

o

& Fajolr},
(linear transformation)o}”] W&o} =1

o} Adid ol bl F 9IyFE FTA
WolL (HA3¥ solution profiled] TRE
e &X7F 2), 2 @Ee HUAH Ao
HE Ao 837 %L F F A
(Franceschini & Rupil(1999), Fraser(199
). &, BE Agtsol Y3 vjgR
22 (gverestimation) ¥ A4t H}aFA
(underestimation)® = Z$-di= Hote 4
b @AAeA] got, M2 oE ujgR d
2o $az4d A%el= 1 4% A%E A
Za A AFE JhsAdel 'R uhebA
Fehlmann(2005) o) Ao} Zko] HoQ A& #H7}
2 F8R 7Fd o&dte & nEAsA
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2238l Fehlmann(2005)8] HaWHE o
Ao A slAsta #gshd, Hog FHY A

#e Esle] BG ARG B F8:
(solution profile)& Zotule AMZE #
29 ARy & Yok, 38 2% oHT A
Wol RS =A8e Rojtt,

oA Qokd uied gol, Atd W
2o 34 ¥ BREom FAgd. AA dnt
319l 91 2 (generalized inverse matrix)ol] ¢
o] HoQ B AR WA, A4y
Moore-Penrose W3 EE ol &dte] P2
A% kel E(rectangular matrix)d A9 @
wslad gy (2 2T 4 ok AYLEY 4
o ouizldgge HAdax 2yl WEdd
Penrose ZZ2 (oA Searle(1982) T&
z) 28 Friste] 449 avnsddds A
o £ oty ¥ HoQ RFo) o Edh=
w2 283 wtoavhd gusld gl fd
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AE X713t didld & 2EEL 1
= Aol v £ g}, o] H Ll
do] A4 42 2 A7 9EHHA e
FEHjoA dutsidgHo] A & yPdY
(B AP ME olF ZAL durstgagzgolz
I FE Aolthz AzE 7MgAao] 4.
(ZAHEsld gy 67 AAEE 4 (2)
o] oj3te] Autzly HFAPLA Y 2 A
solution profile ¥’ Rao® o]&9] 23|
(Sear1e(1982)) GAE AXAET. z8lm ¢’
& o]&3tod 2 (Dol o3 1 & AtAs o]
£ Foi¥ A% vwsty, 1 Xpolrt IX %
°9H HoQ 2¥& AF7tete AAE Fdsln
%2 gL AL gE (2Ah) Y4k d g
P Az Holof 3}, ol3F AARAL T
o} A7F AZ ZA1E yi7iA] wiE Y. EX
TolA, oR@d A T A Ao)r} w
E28¢ AR S o, U'E ¥ ¢’
£ best solution profile® ZAA 3T},
dnzldsgy G, HQ 3Y AS A&
sl (factorization)dts] ZHWEAFHE K}
AAAAFPE L& Fatn 6 = L'KADHK
2 3lo] 7 4 Atk Moore-Penrosed] <lwk
stadgdg). 19 A9 Zol7l § AedE v
2 Yutsld gy G5 Folr v A £
T AXRE, AP AERA A WS FIe
2 E=GAHGA-Dz A (A7 1= 5
Holz, WE z= P oo WEQ
Sear1e(1982)) z WHE dYstAA ohet
£ st vus & £ o, =3
ol Al T3 (FRB) solution profileE9
Z % (convex combination) &2
solution profile $RE AT Fx
(Sear1e(1982)).
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Y} Fehlmann(2005)°] =& A
I HEWE gt A wsHAl
= 9GME AFIG. B APk
Lol A Fehlmann(2005)2] HoQ 28 <&
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Astn g $AEHE A vyt
QX (solution profile)& A=
AL AT, FF ol HHES
of A&gozHN, Aot BYHEEe

o

mlo _{)'

& N
&

éEM%
to ol off O ¥ 32 rlo T

ok [
it rr
ry ™

=
]

>

3

!
Y
N
_— =

1
2
>

>,

&

—426 -

12 dsta, /129 PHERY F/ode
Hlmste] I FEAL Bobs Rax @

[1] 2=F, A5, =UA (2005) “SYA}ol

AAE Z3E 4% J7F £ pA B

H bk, QIS KA
ArrolE FA MM, FR7 93
A, A33", 2%, pp.40-50.

[2] Z=F (2003) “QFD and Principal
Component Regression Analysis,” 743
vl zy2ad3, #A94A, pp.19-30.

(31 AAA, FoH, AEE (2005) “HoQ =
He 43 AU dAFE Ao]EY
71s A7 digtegZ B3R, A1l
#, 1%, pp.71-86.

[4] Akao, Y. (1990) QFD: Integrating
Customer Requirements into Product
Design, Productivity Press, Cambridge.

[5] Fehlmann, T.M. (2005) “The impact of
linear algebra on QFD,” International
Journal of Quality & Reliability
Management, Vol. 22, No. 1, pp.83-96.

[6] Franceschini, F. and Rossetto, S.
(1995) “QFD: the Problem of Comparing
Technical Engineering Design

]

o
D
t

ol
2
X
T

Requirements,” Research in
Engineering Design, Vol. 7,
pp.270-278.

[7] Franceschini, F. and Rupil, A. (1999)
“Rating Scales and Prioritization in
QFD,” International Journal of
Quality and Reliability Management,
Vol. 16, No. 1, pp.85-97.

[8] Franceschini, F. and Rossetto, S.
(1998) “QFD: How to Improve Its
Use,” Total Quality Management, Vol.
9, No. 6, pp.491-500.

[9] Fraser, N.M. (1994) “Ordinal
Preference Representations,”
and Decision, Vol. 36, No. 1,
pp.45-67.

[10] Hauser, J.R. and Clausing, D. (1988)

“The House of Quality,” Harvard
Business Review, May/June, pp.63-73.
[11] Karsak, E.E., Sozer, S. and Alptekin,
S.E. (2002) “Product Planning in
Quality Function Development Using a
Combined Analytical Network Process

Theory



and Goal Programming Approach,”
Computer and Industrial Engineering,
Vol. 44, pp.171-190.

Lu, M.H., Madu, C.N., Kuei, C. and
Winokur, D. (1994) “Integrating QFD,
AHP and Benchmarking in Strategic
Marketing,” Journal of Business and
Industrial Marketing, Vol. 9, No.1,
pp.41-50.

Mazur, G.H. (1993) “QFD for Service
Industries: from Voice of Customer to
Task Deployment,” Proceedings of the

[14]

-427 -

Fifth Symposium on QFD, Novi,
Michigan, June, pp.1-17.

Saaty, T.L. (1988) The Analytic
Hierarchy Process: Planning, Priority
Setting, Resource Allocation, RWS
Pub., Pittsburgh, PA.

Searle, S.R. (1982) Matrix Algebra
Useful for Statistics,
Wiley-Interscience.

Sullivan, L.P. (1986) “Quality
Function Deployment,” Quality
Progress, Vol. 19, No. 6, pp.39-50.



