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I T, EERMER O —oi%, BEEGH & G i o KRR %
HOENCTHZEThD, ZOWFEHIZEL T, 2 E TITHEA RS TEZL D
FITRIZRMIE S 2 ST E T2y, K72, WG E TG ME, £ LTr7 / ny—

(HAly) #HE L TFET 5 Z Lk, HELWHFEREIRCH D, Bl 21, BRFEFIE
(i, WSEfiEE £ THEEO—> & LT, BB R S5, ~—F T 4 75T
X, Bl iE=rya sy Matro L oIz, TG MEIC T 2 REEEED F L— N4
7%?5%&5635%7535) V. F7-. WEFEREREB(Quality Function Development) O K

. HEF=—AD ORISR A RO 5 FIESL LML TWD, B EREH I

Z’C WEAF 3L DOt B % R T 3% s 151751 (Design Structure Matrix)<°, A& 72
B B BE IR A 2% 9N B R 5T (Axiomatic Design) D K 9 (2, Y 2 T — 174
(modularity matrix)z T, #AEZE K (functional requ1rements) 24l 73 B
B E EIRD DEENIEE I TV D, "EEEICHNAETH Dl &
(constraints)iX., FFAE#PHE L THEATEDIN, —WIZ, 2B FERE, 7
0 h&A TR D Eio~md T M ERROHIR . ZEE RS 6 I TR~ B
HHEIFAP LS Ro TS BEEEER H D Z DM BN TN D,

AWFFETIE, BREHEEI T & ABLRIRL G O BRI 2238 o3 L ¢, RGO
% (function design) & WIHOMEEZEFRT D 2 & T, MEEE R & HIMISMHFICET 5
V27— AL B E (YA e bar—) 2 LEATE, g
EA RS NHBEE L | BEERET OMREE RO RO BMRZ I T 5 Z LT &
ST, MGMEEZAIET 5, 2F 0, A4/ X—T 3 v (RBREVIREDE LD SEITS)

ZREBTHMRETOFAEEZRD D LW AT 5,

BRI, £9°, MERHOEARAN B2 HE LT, 7L - Tt A0
EEWICT D, RENT A—F TSNS EHERIZBW T, BRICTiHicd D
—OOH L E— S (actual design) TED I LD, BEEFHIZRGH T A —X OFF
Rai, > F v ®EEGHOHEA (function design) & L T/E éhé

T, REMEEITAIRO ARG OFBYE (FITHIRISM: & rTRera ) 4 fiF
R HBEm & LT, aRET2EMD BIEREEIR & fR SR~ D GG 2 VT, BERBEEK
RSO G 2 T AR O AR 21T ER L LTROE Y 27—
1T ZF LS EERT D, ZOEFY 27— 178%210 U T, HeHMEE(TH & AP E
DEMMELFENT 5 Z &N TE, B, fRKFOREESZET 2T, "k




EfEI% (incremental region) & Alli&RY) 72 3% F1HHI% (creative region) O i fE 5 Z i H]
AR PLIRFER M S D,

WIZ, BLEEREF OMEBEER & RS OFFA R 28 2 7o Bk EH A . EHLATRE
ETHT 7 uaY— (i) 2RI ANTA—FZEHAL, Hit OB SRR T
FTey—>)ho, BERFOEY 27 —ATHICKT TS - 2 brE—
(entropy of design)#E AT 5, TV A « = bu v —L, BEEEZE K & HIFISM
Ol 72T LG THY, £ LT, MHTOINNL Yy VERLTNS,
F7o, THA Y - =2 brE—2 Shannon B O FEHRT b —L LTHHE
INDHZEaRTZEICEo T, FRHEGROBUENSG, —2>—>ORGERGH (Hee
R LHIFORE) ST AT A v mr bu =028 ks LCTHMIRT 5 2 &0
TE, o, BFBUEZFF SOV AT ACHARICEHATE 5 Z RSN D,

BlZIX, BRI, AT AN 200 TV AT AbER SN H5E1C, B
DEY 27— (FV 2T =it A o7 7 I VG ISR LT, fiE (7
PA ez b —) DEDXIITELT H20EFETRTZ ENA[EEL 2D,
Flo, T maTY— (Hif) O#RIZE ST, BEREOI ALy UBIERT S,
OF D HEMMENELRDZEbREND,

FIZ, BREERDNOEE =— A ~DF4 % T, #afifE (A - b
nt—) ZHGER (AE=—A% /T A=K LT HZER]) ~EHL, HidGmiEo
—OTHHIIHBK LRI 22 ik~ T, 77 /7 vy— (Hif) otsoiEs
HBE SN T, TG MIE % e Rk 2 BELER T O itk & e 5 5 B A 4L
b, &Iz, ZOHEROBEABGO—oLE LT, TV TR T 7/ my—0
BLEND, BEER A ) RXR—=2 g VDA = XL EHG T L, % (research) & BH
% (development) Z Bl % 12, IOMEIFIZ XU ALY T 52 EDOEEMENREIND,

i« FRSCEBIL, FI3C 2000 = & 930 300 354 1 ET ORI T 52 b L<ITEL 800 5% 1 FRH L T E&E W,
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One of the most important research goals in business management is to determine

causal relationship between product design and market success. Although there
have been countless academic studies on this issue, to study product design,
technology and the market consistently still remains an academic challenge. We
propose a theoretically consistent formulation to determine design directions in
product design in order to realize the highest market value, namely innovation. As a
basic idea, we generally define conceptual structure of design process as actual
design, function design and modularity design. We first identify dynamics of product
design through modularity matrix, which is defined as a set of permissible ranges for
both functional requirements and constraints, and it is an extended theory of design
structure matrix (DSM) and axiomatic design (AD). Next, we introduce a product
value represented by the “entropy of design” for product design to be realized by
satisfying both functional requirements and constraints with an impact of technology
advance as a new parameter to regularize the modularity matrix by using an analogy
of statistical mechanics and information theory. Furthermore, we connect the entropy
of design to the market by mapping functional requirements in product design to
customer needs in the market; thus, the entropy of design can be identified as a kind
of utility function in economics in the market. Theoretically, it can be shown that a
modular system is more flexible for technology advance to cover a variety of product
designs that satisfy the expected market value over other modularity systems. The
theory highlights the importance of managing modularity and technology advance
separately while at the same time understanding the market coverage of product
designs, which will be a prediction for future innovations by simulation, in order to
avoid a risk of sudden business failures in the future, inspired by the disruptive

innovation.
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