7le EEgY 7|x S AT
AZXJNE 43 QFD
(Conjoint Analysis and QFD for a
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Summary : The purpose of the current study is to suggest a reliable starting
point for roadmapping to overcome two common shortcomings of previous
literatures that they do not demonstrate a robust methodology for roadmap and
they describe the roadmapping process in the abstract. The proposed
methodology for roadmapping considers four important business- and
market-related factors: consumer requirements, engineering characteristics, the
gap between the roadmapped technology and competing technologies, and future
changes in consumer preferences. We capture consumer preferences using

conjoint analysis and interconnect the above four factors using QFD (Quality

* Agdstn FHNE 7iEd Yt DA A (e-mail: poadd8@snu.ackr)
x AgHgn FHRE 7EFYNEY 205 (e-mail: jxlee@snu.ackr )
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Function Deployment). The model is applied to power line communications (PLC).
The results show that there is a significant difference between priorities assigned
to the engineering characteristics by expert alone and priorities determined by the

roadmapping model.

Key Words: Technology Roadmap, Conjoint Analysis, QFD, PLC
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=9y Ao 27] #AM o Hug ZH(robust modeD) o] F-A, 2)=2= 2}
3& Ag dAe F4HQA BAF Fo] 2otk A 7E ATFE o &3t dA
2oy AP E st € A B2 ool EAS] wEd 22 AP S she
b dad dFHoln FAHQ WHEC] FRTE Fadh A Felt) o] me}
B AFME 7le 2 A ALHR] Ve 245 PAEHE 2R S AE
AZAYL SEES A FAHA EAE AAstLA ok

e 2489 $AEY A S e AT v @ AR demand pull)
sal opug} 71&8 st Al F sk AAEA S A UlFALEKtechnology push)
T ngdiof & Rolth, F /A FH F o= Apskd BxRE Folof ke 7he &A
T 2oy g Zley S48 AR 84, AR wet gk Aol £4219] o
T X 29 AR FFE 713 Aol AT FaF AL 7] BEY FA A9
F8 FUD FF FUE EF 3o dre Aotk wapy B Aol Hl=Y
28 ARA Tad 9?%}% 3k 2 AR 2 F-AFH(voice of customers),
AR E&Hol| ] 7]% 2 A (engineering characteristics)?} $8%, AA71&3e] 7
%3 7 2Htechnological gap) B4 2nAl A5 o] M3Kfuture change)E AT
273 2o nFAch oW &uA 2 7AR e did A3 Aes ARJAE BY4S
ol g3te] SAEY ¢ Ry AL AT H] vl 7IX nH.AE AFAITIE A

2ge g F27]%570(Quality Function Deployment, ©J3F QFD) 7i'd& £ s}t
9 &

71E 84 A E ZAsHA Foh
E AT AASeE HHELS Holg AF 7|& gt F syl Agd B4
(Powerline communication, ©]3} PLC) 7|€9 H&d}. 7]€9 PLC 7| 259
g 183}

& F2 Yole W5 $Eo] wiold friHeo, 2004. F U HE £58 7
A A7) 1814 PLCY Aol F2 o] FoiR Zolth A% PLCE %
Al o)l dole] Al gy BA, WEEA, B J1E3te 44 5 1ol
oF @ o4 7HA K250l Qom o5 J& REw Ay Ao Rl & 3
o w2 AFAE 71$E ARsts Aol 1, 716 A AgetE &
Wz &9, AR e AR, 71E 220 v FLE WS 53 323
o PLCY| 7142EWE A% 7128 ntid ziOIE} # @79 Ave PLCY 7%

i

=
‘?:Pﬁ% A3 ToT HRE A
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2 A7 742 g3 2ok 89X PLC 713 7|&
of thefiA Auxz, A VEAM e & Q7oA A" &
4w PLC 7l& 2=9 A B8 AF 4 234E Akt #HA
Mz o] A7 AR R Aol dEiA AR

2
b

IL 79 w7

i
iy

e 2EY #E 97

71w 2= AYe A7Ae A7 Hel wet tr2 AT o 7] = Kostoff and
Shaller (2001)7F W& A9 & &}, & Kostoff and Shallere 7|&€2=9 3 3=
H TR ATE A F 259 TS B3l VEREYS Ve 84E
ZFe] AHE e F2F BAIE AAFo R FHI A g ALYt & R
EfL 7ley AL s ML a s 5 gotstd ERE Asta, 2RAES AEs)
A3 71z AT G5E 1Y EE EX2 243 s #Agelgtn & & ok
e REWY REEZGAA HxE JPEEHY F2 di7|doly 7 71E AT
2olA 71 dF 2 A7V E @l AHEET] A8 tHWillyard and McClees,
1997). Al 7le 2EHL 7IQ8T oty FE7|BAME D] AHEHT YT
T2 AFHA B o Vg 2edo] AMEE g7] fio] oA SHA B
HEo] AAHSEZ AHHA Jddty ®7l= FEHHolmes and Ferrill, 2005). we}
A 7le 2oy #4H J)E dFY gREE ZAH9Ae o]2F = (management
theory) Bttt Z & 283 = (management practice)o] A sl ).
719 71 BEY B JFE AR B dTolA 48 kX B7 7)) o}
2 7le 29 FHE st Jdve e TEE 5 gtk dudyy
FA(Z7Y 71hs BN (HTeRel &
3 7E2EWS Y 7IAE §33 9 olgex
M AF T 7]e wEt FE(Kostoff and Shaller, 2001)3H71 % sla $AE
o2 Be ) A e FX o2 F-E(Albright and Kappel, 2003)3}7) = 314, &
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B A27 UH- =& 95 (Albright and Shaller, 1998)° J&X] weh =S +
FI7IE 3L o] ZAZ Lee and Park(2000) 5% 330 2&E Je 2E
A4 4 e ¢EY ZE=9(customizing roadmap) & 713 S| o] &

Al 2 2 S AT A HAE ANENE B FARHLE ogA A
Aol i3t whgoe] AAIHS YA K3 A ] Utk A Groenveld(1997)
23S 98 QFD(Quality Function Deployment) 2} Innovation matrix7} =
T AQFE 3 glovt o] AT A A FEAQ AFE 1EshA
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2. PLC 71&€9 &

AYABNE HYL FFohE AIUL AAZ S43 dolEE S KLzl

S~
=
o
)
(o}

I E9} e 31719 ol EM]
712 AHZ ZAFHD Yo stgE AFAE Eol UAtHKorea Electronics
Technology Institute, 2005).

A4 AANAHez FdYG(broad-band) HE Aul2= A|ZT P (narrow-
band) A& AHlA Al M PLC 2% olyzl FHW(Wireless LAN), oltidl
(Ethernet), X9 7} A2 A (xDSL), AlolE(Cable)5 9] 7l&°l A2 B3& ol
W AAE 3 Yt olE Ve doly A% &, S F29 MR, +EHE

FolA AT FYL dolvl U AT Foid AgelA Fasiel sha gk
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otebA PLCE thdst $41 AHlZ 7]& AtololA AAHE 71A]7] 84 HEFE el
Z1gN el FARTGE Bag Aotk PLCE <& 1> ueh I vkt 2ol o
2] 7}A] 7|4 8 A(engineering characteristics)® TA o] Ut} ol 7|84 &
& Hole ME &, AN, B /HAFH 21 FA2 FABAE THA
2ol Zt 7|2 4AES AFHoR Este dolE AL el BAEE
v HH3E PLC & dxkel & "oyt ok A 2 dFdAa e AXIES}
QFDE o] &3l PLCE TAsL 3le 74 78459 $ACHE AAT2E2A
PLC 7l& /Md AgE A% 7e2=gEs A g

2 dFdAE 7le 2EY A4S A anAe] 2 7AME, Tlesdd S8
=, AR e AL v AR A5 WEE asin, 53] &H[A 27
ALl i3t ME AEE ARJE £4& o] &3te] At 9o ArES A
Moz A7) QFDE o4z A& 7|& 840 HF $A4EY

.
=
32
N

rulo

[>
1Y

AR}
<E 1> PLCe| 7|geh
1€ 84 Ay
Bandwidth AT F 9 %—4 AE-g xgsla AAg e Holx 0.25%0 Feh= A= 2
2E Fi+E EgAE Foede) 2
Impedance .
. FoiZ #AANA H Az AFe] AdEedA ALste vlE
matching
Channel coding A &¥FAAY 28R A3E %A Z=3HEncode) &2 F 353}
(Decode) 3H=7ket € 7%
| 9%® nF R £x 22 gnel 949 9PAE 5o dukare) W
Modulation _
g Fe 7le
Az A FE2 Add BHHE Ay dIEE £ U5 E A
MAC R L P T
Interface A da AR 7717] Alelel] wlolE] HES HeEse e
Algorithm AZE AHE3tr] Ad 2ZEY
AolE 32E FIZZ BUE YFAUIE Adtr] 9T Helx, AE A
Gates 2o azge gAYl daMd ARE Ao A A
AAHE vl BEE w0l o3 AAH R AP ek o} HFEHY 7—?
Microprocessor | 3| °ﬂ Aol AFE AFste AFXE 1712 FAL2 A o A-AAN =
e JHIEZE o] Fofxl AR
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III. 7|s==Y

1. QFD (Quality Function Deployment)

Akao (1990)= QFDell tid] 2vatE BEAINEE AF FAE MLsta AF
ABAE A A &HREY] R AF AA B3l vrdste MY oR st
gt QFDE 7l&EE 743 d' 98 7w 8459 FAeA(priorities) E F
Ao 2N 7IE2EYS Y EUE vidst=d $8E F Uk dukHow AF
A= QFDE A Al =3¢l F39 F(House of Quality, ©]8F HOQ) 7/Id& &
8 Wyt HOQT dWHA oz AdAY #A& Tl olFolxed A, Z4H
NAzZA e 93l An|AY] & FAF8H(voice of customers, VOC)& ol A &
) 71&9 AAEA(Engineering characteristics)& AR A, A, 2H] R
27 Agka 71&e AA B4 bl BEAEE BASIE HA ol 1A o] th(Akao,
1990). 3tX1% QFDE 7l& 2=y B HE37] fseire &nate aFALE
gk ol Ve ATAY #Adolu A AlFelA B e Vg FF
5 F71HQl n#Atge] etk g o] VeReWol e thidte] He Ve F
49l W3Hfuture change)E 3o}tsk 4= glojof sl J|& Q459 $AAEH W
ste £33 5= glojof 3t} wpeka B AFoMe Ve2eq 34 FA A LH)
ze)  FALE 71 AFAe B, AR J1EEY FF, v FaE ¥skE V)
& 2= wdsts AAdA QFDY H &S A=dh, ol AAA oA AA &
T2 AHEE Aot <ay 1> B dFA rl&2=ge 98 metd

i

X
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<18 1> 7|22=Y ZtMdol| Atgsl E2 2| E(House of Quality)

4 ™
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2H] 2} 28] xl A7 An) =}
== kUK Ea A o PERES)
PERL AHEA HEHA R;gg—l ey u]daﬂi‘;ﬂ

\_ J

[ 7842 FLRE

$-414:9] (priorities) & E& 31 o] § 8k AZAE 4G ol 43te] 2vla} A
38 4o PEe TE 2g0M FAFLE 0Fs2
28 2 Jlesse] FRE 2 &HA 27D 7 slEsse] BAYY

(relationship matrix)®} Zo] AEF7F Fdo] Q9 5L 53 A=

scale)& o]-&ate] ZAE 4= Qi) 53| AE/HY] Ado 2 RE FAHH 7 7|8 A
ol 285+ B AP HAFHoE &3 Ve 2oy AR vu FAY £ 9l
otk AR Ve Ve AAE o] YilMe @A Ve AFdA AAs D

e 7145E et Qo] FAndE Fashth AP FYsn e BE
1252 Fse Bedeks o] vgashy vnE AF 1FL AolA BT 2
A 2GS 2E GRolojol Bk o 1Y 194 BE Hsk 2o] A&

250 7}E5X(weight) & FH5te 98-S
e 2EY dakel Zleds A471E 7

ol Jdgte® TEHBE HAH GHE FLAT7] A3M 54 == A
slojof 3teh 2 7] AH|R QTAIRES |ed AR ¢ F PY 2 Fe 52
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B dyeae oA AE ZAAVIeHe] AAE  “4A7HEX(competitive
weights)"2 Z&sI7|Z2 3ot

npx|ato g2 ujFe] FoEWsE S5 AMA &HA L TANe] EEE b
gsted 7} 7849 FAHA FAEE BEATTE o] LHX QTAMY FRET}
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A714 (DAY mdgo] =gHolm FYsiAl EiE¥(independent and
identically distributed) 18 =
7Hsta, AlF gE HT b, B4 Wl 543 2XE &S /HEd 9o 8%
ZF37A A Train (2003)°
o}, X%k Train (2003)o 41+ A& & (choice) ZFo gt E&3
E AFAME 98 AT U
2 A5 g8 B ST AYH
o A AEE 2 & JdoE o] Jh(Louviere and Hensher, 2001).
A2} i7F A9 digtel dste j=1,2,3,4,...,J9 2] £ E W & H$
aAE goll sid v o] EHAHA i 2HF M€ &5 (conditional
choice probability)& th&# o] R8E % 9ld.
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Prob,(Uy, > Uy > ... > U ) = [[— 2

Ag gl Exe AfAvi 27 dAEEY dwrd o2 = A9 E E(normal
distribution)®} E 23X (log normal distribution)”} A€ tH(Train, 2003).
3] 713 Alge o] BE AMEEC] 2L 38 /HE ASde 2agdeEEs
= A GAFE E(censored normal distribution)”7} §83% Aoz dex gded, &
3 dAdE ATEEE SHAEC]l 5 A da]l T3 A9 (zero valuation)
= vetd 4 o= Aol vKiTrain and Sonnier, 2003).

< AHESt Al g BXY EFE FASE FAHAAM AMF £XE

AR AxsleE Aol e FE7] wEed MH &ielE(Metropolis-Hastings
Algorithm)& A}83te ZHd o2 A% 23X E =& S ol tig 432
ul-$ BEgsie g A s BAE YA E Train (2003)9] 984S FAxe4 vidh
£ AToMe Zlsdl dis AR 97 Algte] FREE Fobste Aol Bast

2 ozt £49 AdE ZF 2 E(Relative Importance)S =73
et ZF £49 AdiA FREE ofd A3 o] £AEY FE7H(part worth) 2

BH 229y REANE 248 A% & S40) AN e FFoRR

ofN it
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H ALET. F 4 Ve $49 FEVRE 8" Eee 1 £40] 7HAE &Y
He7F FaAA =& H ) (Green and Srinivasan, 1978) <) Ho]g] A% 7|&
o] Bl 7}AE Ao A 3R ~TREY Y] B E VIR EE J1E &4 AdlY F8

Part Worth, "
Relative Importance, = (3)
ZPart Worth,,
%

where  Part Worth, = |8, X range of Attribute al

9 Aol lal £2E 7 £49 40 FaEE 44 7FEA% SRR 34
4q) w9l FUANY] A4 AFHo2 58 AxE A8 o] g

o'fo: EH\_.
PLCO| A &3t AFEAE o) apxw B49) ggoz b2 g
XN

< PLC=

2BAEAA satA] F2 7lgo]BE PLC tig AH|Ae] 8 FAES A A

o2 FAss Aol oH. wpA & AT e wolE AF 7leSs T 3

T I SHEN T 2nAe] HE5E AXJE B4 T3 A Fo PLC
1€ 84d U3 TRLEE FFEE )

2 A7ME Holg AFrled g Lnxte] A E E4517] A3 dEe=

o A& AFste A FHE ez 2004d 594 HAES HAEAT A
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stz Lulae deold A% 7% 4d A 29 7}
J Zolet AHIS Sjulath Ygol el
A B A7) 2R AES AT8 AATE Aoe)VE S

<E 3> 2H[X 2T FYZEY MUY FR2%a

L B (b) £k (W) —’jjjb
STABILITY -0.0463 (-5.8754) 0.0407 (3.3815) 0.77
SPEED 0.2227 (4.9689) 0.247 (45682) 3.72
PRICE -0.0449 (-10.6805) 19.3251 (4.2536) 5.00
ADD ~0.0418 (-4.5835) 0.0321 (2.8473) -
WIRE -0.0693 (-4.8716) 0.1149 (9.4309) -

a ZE 4L e vEkd
b 54 HEE W8 Y F2=.

99l &4 F FHARTS - A T PLC /e 8D 22Y 244 /]
&P 3

LCY 7= W GAA 7e 849 °**-€~ﬂ°~] @1001]

2. 712y A A3

PLCY 71% 2= 442 fis) VA 1304 24T &l A58 ojg

Aol A

e
o o
Y & *

4 2z
& olgad 7l
LG 71 2a
aulate) o)AMY FRES
&9 Ae B AT01E 4
%é°ﬁﬂﬁhﬂﬂ€ﬂg$%%
AU FHEA| Foubete] i Be
AR & NEAE RAF L
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D

b

g BEFes 7 7lgsAe Jdd 258 =& 9t X £
5 Ao o & 7H°“§ _-_—’F F47 A 7lE 549 Fok B2E0)
2] $4E9 ARl An At o] 2 A (heterogeneity) S BFg e 4= gtk
QFDel ¥kd8l3 o] & Eaggregate)dtd] =&F 71

B B TQE%} o]-&)e] Ao} %%_1?'5}‘4. Ho} fasg
A Faxd $EAETY & HEXE 3 4ol
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4 AR7t AEE 938 =W PLC 71& AE7F 6% #12] PLC 7l A&7} 2
Bg AAHY F9 PLC ME7Fs PLCA ALt A9 7ls/id 7193 29,
= 2%, AR5A A3 2A7 1%, EH g 18es 74

so] oo 3¢ PLC AE7te dgtas 183 PLC AF 7199 Hn73da
19e2 745 gt

°]F MEVIZRE PLC 74 7|€249 TRk, 284 S 7AHE S 2 Ve g2
B 8 4 (relationship matrix)& 5% # X4 (five-point scale)& o] 43 A x
o Aujat Mse] Wste HAE H3tE AR F Vletdrt s F23)
o EE ‘7 71849t AnjA 2 FAREe] wl- o) “}‘:‘r”"ﬂ dsiAe 58 &
IS A W] Aol daiMe 1de 7Yete S
Aok <FE 4> e} gl vhel Zo]l HOQY + WA Y& 7} 71%3_/,:01] e A
E7HES APAY F_E Brke vehdt AEt dd B ES
A 7)% %4 (technology push) A& w3t Zolztn & + A
Fe AXNE Z¥A FHE Ve84 S Hla Bt d

ol AEA A5 Wshe 3d 9 5d ¥ ZhZbe| g SR %7}
Fo] HAEZ FAVL Ha ve FoE Hae daiMe 29 HAER EATL
frh o] GA] ME7H A 7|0t st AW <H 4>9] TP L EF FEA
o] 2#%& & F it o7 PLCY AR Y A 3d Foll F2E7}18%7 71
3t 5 Folle 36%E St A AU F Uk o2 ToE HIe AR
(Time 1, Time 2, Time 3)9] W& 2 7|& 849 FRE A& ‘i‘_°§%‘ﬂr.

38 A Q715X (competitive weights) S =2317] Y3iA @A dlolg A
Aol A PLC$F A8t Y& FA ™4, ojtidl, xDSL, #j°]
7123 PLCY dlolEldE9 A4, &%, 299 714 &£ vt 7)
A5 AAsh ol 7|82 @A dolE HEo] AN, &, 2R 7}
oA PLCRT $9& AA st dE 71&€2A PLCY Wixulg] diido] & 4 3l
gAY PLC 299 7180l dx) 109ro]lx AA &L Ht 2
57014 71&A Azt 10/6.5=1.542 AR dlolE A% £59 F
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°]-§ &£x 7|¥) PLCE 5Mbps FE°0|8 ZA7|eE9 ¥ dF $E+ 13.3Mbps

TEOEE HAFESES Jed AXE 13.3/56=2662 Aot 7 Wwog of
Aol gk 71£4 AxE 10/4.75=2.118 AAHT} ol AARE &8 Axe
QFD3l A th& 80ETe] AAHI GdHE TUAIF] 93t 54 H=E A8
Hol {FAHoZ A48t 54 HAEE HBAY= Uy M2 138oA A3 uf

At

HollA FAHE Vez=q Ao ag A3 ek QFDY A =7 HOQ /g
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