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Abstract

In this paper, the approach ge

tting a total demand by forecasting the new demand and the

replacement demand separately and adding them is used for long term forecasting of durable

goods,

Cross country analysis using the income as an independent variable and S-shaped growth

curve as a fitting model is developed as a method of forecasting new demand, To get the

replacement demand the methods

using the number of ownership and the replacement rate

and the methods using the past demand and the distribution of the product life are proposed.

And the theoretical explannation for product life cycle’s

diversity, which is the one of the

major considerations in the long term forecasting, is attempted by the combination of the new

demand and the replacement demand patterns.
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This is applicated to the long term forecasting

AR G ZEEEE Tt $YoE4t 2
WE mE RARS 1§ 24N HEE A @
AL ol g3 URHAWHLRS BTl A

Wik REAE
2. WA WME2 BRI KRk

2-1 MAM RUMBERRC S4

RINEERRNE &« zdsor & $ag Ak
st o WRESE(PLC:Product Life Cycle) 2]
el of B iG] HHEMY = BRd T4
Erbell g ARl 111, BF a8 TEE AR
7b 2 Bf§el HMAM W RENC 24 e TEEN
S HEFe] muR FadEo] & @} ol
A€ sl FA Azl AEstd oo & o 23}
= BB Rebe PLCO Ad S £¢€es Bk
ol v AL + g,

AES] ZWBTEEE HBFEE (First-purchase de-

— 685 —




man =Lt new demand)$t FHFEE (Repeat-purc-
hase =& Replacement demand)® T2 + AU+
o AFFas AEFL Aoz Foshs A St
| 915t =g0lm maAlFaw ofn Tl A&Fal
Argre] mAls HHdoz HMEToRH LAdE T
gelsh AT o zASee BEBM BEBR
ol HEg sbo] s EAYH[25]. ATFFLE oFF Al
Zo FuistAl 2o AR TAA] e AFA AT
Wit B Erh FASTY Foh TeE e Sk
2o aqwizd o3t Lgsten] vigd mATL
= Fz AFY 3T TP gt AP
WAkt obyd AL A $ole ZMFEAA AT
487} AR L 9Fe] 18] ax goermE 4ATTa
3} mAFLE FEIS FLASE sk Ao & 9
o7} 4 4 dout MAHY ZA$e ATFad 4
A4 # zAFLE BAASE BT w2 23
o) o8 AAFae =y Felh 2A b= A
A0S PRYARIHEE A AwsirlzAd Hl

Mok RSl wel ZAdE PLC R R Ade
L2 A 2EnFE st &% & HE PLCY
el A7 olal vk o 2o waksteh  webA WAH
o +8& 2% A9 ATFAS aATeE T
o FER Aoz M estm A7 T2l ke
d &g & F B4 gatd AAFeE T Wil
wbaba) sheb017, 250
o] BAE Kor mA G &3 2
F=1, 2, aereenrerseenniens 1)

=
&
5

y
Y
o
rx
1
>
fo

AEL TRt A gle
A AFE BEES AF] =1 FrHg 4l

v
xt

ND

\

iE. A B \I.L My ;\

h
1
i
]
I

co] WwAE B A A

A £
W (Growth curve)elel B2+ o] fifie] =
Fe F2 SFE 4o 47 AE

2 S-curvez} 7= gEI[24]. 0 AL A Fo] A Ao EH
A=lel ZAAA A oA T%ﬂc’ﬁ Yobe Jel & s
E AT B4 R HAELS —BHOE F

purchase diffu-
2w s)

Bl A —EHEE ﬁﬁﬁﬁﬂ:lrs
sion model of new product adoption) =&
et o) 2 23w .

BEHE] ST PEE 21 o fE 45d, A
AEel 24 F ol Tt AREY AR A
7k9] aAe wel e ¥EZAE (Innovator,
25%), fHZ %@ (Early adoptor, 13.5%), FH%#
=75k (Early majority, 34%), ®%iiZgz%E (Late
majority, 34%), HETEE (Lag@ards, 16%) & T
53 B Sl RS

= fEr\Z’]y—— 71-}-_1;}_

3 F[30]. =ebd o] &S AT —EEES FH
S BEERSHAE 1A 2 2okl SFrst sle
o] BioAie B A& AFY REEE g de
olR S nEEeial A= Eiﬁf}/ﬂr ulg HHEE

—[EEES Sk A ATees 2 vt

' —E
AT $ITF oshd PLC 7 defalst ol
AL L2y 1>3 2

oy a1 . A 7k -
a) #4449 A by AA4F4

A 7k

ogll . PLCY #Hx33

1) — e s S Fopg 7xuk R (exponential) ¥ok&

AT ¥



3-1 RER A M

FESS HECERS otRE BREL St FE
RE R A ehB= Aol —fgmyelvt, EE ST
ol FHE 2 BREE Jou[616] e
SF Y KR a4 AgsiriE g

—Rgfro =z ez EAS 24 = Mansfield Hi%l
[23], Blackman #i%[ 8, Fisher-Pry @& [14]% =}
Zeol Pearl ghig26] == Logistic ghiige] g5 2
+ AE, Logistic fifia FAHE & e 2] BRRIESH A
(Cumulative normal distribution) ph#36], Go-
mperz fi#[191, Floyd #%FI[15], Sharif-Kabir #
H[34] Fol vk oMo & I HASEAE I
Misk ZBRS Ao are sbe BIAI22], S8 WA
& BA e ;y sk MR27], LEfESE B =)
WIE BAI20] Sl gz Bl —ffkA s MR
A = Generalized Logistic ##I[31], Weibull 4 ##
#[33], NSRL #A[13] Fe] o=k

— ey BIRIE Ale] Rolw FE RHEEI &
] BEFEE MUEEH: 2B BUMGRET TS whebA
—EZ7Y, WEerh, EehekE kel A A EH
[13] 75547-'] L= 1/‘rE]-V}‘h lﬂi‘f%%—q F—"b% 7+ el
2] 7rel] wE Fb
& Zé’iﬂ/q ZP]/r A“7]D‘. lii?il' ApolE 28 o
2 Jebw ohdl <oy 2>e) e}

Blackman

Logistic ph#f (Mansfield 28,

#H 1.

Bi#l, Fisher-Pry %)
« Cumulative Normal Distribution gh#

+3 1 Gomperz 1§

8 I Floyd =3

F3 N Sharif-Kabir 28 5§38 [ I Afe]el
A w3t

3. RRERE 0BT WE@E o
i)

2-1 EEE ool ZeMar Mk}

ool Al Al BEHEAES dREE A EE
aeb A FAEe] FrkEvrbe 34 ek ek
e ol F WAL Bga 2 AEES %
=

A4, HES S #HiESY Hsd Adse B
B g A A718] =E o1 W Rk
e W= HEEL RG] iERe] A »‘xsro% <z2¥
3>3F o] Bim EMES DelAls Eooje] e

Mbge] A%s AWHA 2UE €= RillHe] £
@obl7]. s oleldt WEBUME Hfipie=2 A
£ AGNAY AAFe) A =E o1u1 EgHeIge
AR Ao Hef 5o glv Y- 107 xlxﬂ—g
ol HgstAlnl 1o z7le] F&Hekd w47
T Aoz depanlis],
L 2 5
A 071%1‘7] .
'ﬁ' //‘
F ST
A1 7k
=R EE ERE
SE UehE A2k e BEY AL A B

K] FHRE o]&shed KM 447 (Cross country
analysis) & gtebed o £4] 7} JEH%EJ Zgtel W qkel]
Folmg Ao} e FAE %%]_ T A& Aelwh,
=4, AME FA2Y 2 LEE] WEERS 5
T g AR Bel o FE vl BUGHEZ 8
TPEHS sPdee 17} Ko v[13,21]. wREo
BEESY FEd MHEEe By 284 =tel BRI
2 #gAEe s Aew na Eie)e] w4 #
3 mesbA Eetwm ol eH13] 2l vk Al F) wels



£ Azl wel WEKELT FAsn A& TEARE
et R Fande BE BRE KPS
F77e Aol AFY AL FEIE
[9] olEldt AEY A%E FAAFE AREdE BT
Boz e el el Aelrh
A A QAFTL F AA 54
2y R4 A8t
B 26re shaxt g o] AdE
72t

f A el A e Ak
Frigs S3deE ¥ BEH
<% 4>¢h

B A9rE ol &3t FERNS
Hxd g3t 2k

A4, % BEHS A G RERE BHE 7T
e e 2 F el AR 49 288 AU
ok, B, BEETE S-S HE REC4 pEE S
Wz st PalAl Al =g BEEHR H=
FrZhol A & FTEEal ohizh MHE wWeh w4
g REEhel A T AL el A8 FERk] HElAE A

e BES 4

. 9
A

28l 5. #3495 AR A<l

TEA 2 e L A ER A FfEe

Azl BEFY A gel2® HE HERY Hiele

R} &A%, FAY o] FTHUFAE AR

o] 2R = GBE slAY e <28 5>
A8k o] ol &® ZHe ool o] &dhd i, i+1

E‘]/] ATFFLE A,BZEL AT i) +8 A3k

A,

& st A Do wekA ol AR A
““d S o] 2% Wk Apold mAe] Fashe} ylAl 1

A Kol ool BAF BWE TH AN, AR
9 mgE Aol B aE me AL HHH
2 AFRLE T A4A, BEE A 28
FE WE WARSE n6sd ZEFEE T
I, FREES LHEREE 9 2RFEE T
@eh o BEE ofd <23 63 g

ol HYFA ZHEFEE Tat Hikd ANA
I FERES LHEFEY ¥4 Add 2%
mol WA PLCE olalrbd 2abg AY + 988
2el® vhg A AT HEMEL BEY £33
FEO) T BEE AARA AsoE e

|

| i

S oAgk BiRle] B

ﬁg'ﬂi‘&} fifﬂc':‘ n ]’_jx]ﬁu.{l( | 5"{78;(: !
Ef34 A E ! e 771

2 E] B cETE B

)(\
31'1

R s

{FA5in B

§

e e e e m— e m mm e — m = —

U M

a3l 6 Hud EAL <84T 39 33

— 68 —



3-2 XEMES B

A AFAAA AEFeld AFE Hsdn A=
T AEE TSt AL Ao mAlgad] Gk
€ Al faezde AEY BEY #Fd,

e, RAERYE ABREE die AR kEsE
T Ao ZAFLE Tie g e 2L A
o gL+t

3-2-1 3zdfEe0l o8t Wy

tfie] mAlFsE 1Y RERT —ER B
| srigdezy dAdavtn A dtn TES 2w
Agd HERS THE Pold o F RoE AT
" obelsh 2,

RD:=St-1- R: - K (4)

Re: AR tell A mAlE 2E 7%
K A4%5d AL AV Fo AT E
Ashe 24 & &<

BURS WAtkel BLERSEL el ARk Zelst o
| gom Fart ZEREA derd AFE Rew ¥
TFEY q7t He Al g whet —Estze o9
Sb A

R:=R=1/A t=1,2
A A9 BTy

[}

N

b

G4 gg F s i
AES BEFEE ol g5l mALLE TE + Uvh
AES Fa7k Aol Wek FrAGm dE AfdlE
A REEF AAL NFe] AAen Foms

2
2AHE R e /AR L 3ol I Aeoleh o
A ALl E FAY 2tz Y| RFE Fiiod o
| < 3=k

3-2-2 HE2| EaAmol s Yy

T e ASde oJAd o
o=
=

5hed gles 2 R &ad 2,

RDgz_tZ_il TDsi - §i K &)
t-1 i

S¢ =% (1=3 i) TDes )
=] i=l
fit A Fe] Sl gl T/ 0s Bl #1823
iﬁzl
A=X i-fi

a7l 7, LR

q71A AR Fa TDe7b Azbell BAGe] —Esh
G {8 Szl <z" 7T>3 o] BT Ad dEA

EAEEB
2 fi>0 for i=1,-+, 24-1 o] =
fi=0 for i>24
R @A

24-1 iy
RD:=3% (1-% £,)-TD-R (% t=24, K=1)
=A-TD-1/A=TD )
= (6)el A
RDe=TD"E fi=TD ©

ojwie} AL
rEl= E}j_/lc}»

w2ta & (@2 X ()2 ZekRd
£ ND& 0¢] Huz olv k34 A

® TEkch

3-2-3 stsshd Eaodiel o7 why

AEe] AT FHEEZI gHA YA gAY AR
7} BE A e RAEUHY srbel gatd HEeg e
FA e o] £EAY FF FHY WMES B —F
EfHE uniform 4% 714 3 BETHE(Moving
IMEBE Y (Weighted moving
average)€ o] 4% % glon 7 XEL vhedt
123

average) X

RD¢=TD:-a (10)
RDe= 5 TDi pui/@n+1) an
RDi= 3% WiTDe-aei/ (2n+1) (12)

Eoolel g B FHEEA a4 g3 gt
E A4S H1gA4g Hete 8" FE gdud o
o] FEAolatk del vl & o LT HAE o] &
Tollo] wlgte] 2eR] F 2Abst WA gl d
€ B4 TDi7l Az il BE HETF

TDit-244i=TDt-24+b7 (13)



= & (6)d4
2A-1 2A-1
RD:= Z_Il TD:-ifi = gl TD:i-caa-i> faa-i

(& t>24, =1 (14)
#®  (19)& A
RD= "% (TDeaatbi)-fan-i=TDrant b 4
=TD:-4 (15)
g2k & (6), (1D, 12)ED KX (10)3} Zepxx K
(10)8] ¢vlE WAFL RD:E® B FF3 AR &
Qs TDeask A % AR teld LAl mAL
gL Aeld, webA TDeob Azl @b —@EshAw
—g BEE 3z g9 R 10,0, 1D
% (@) Zopdm o Aol 2F AelvlsE 2%
A 2 037 TR E @A A=

3-3 K Edgo] 2|5t PLC kel ME

PLC ¢ Hult —ii du sl $E(Bel) Xk 19
A= delsA Fusk get ool dAA B RN
Wese) 9lo1i[12,28,29,37,38] o olel¥ HElE
A dE8AE BN Bt $Eas RN

= PLCS el @ 124 43¢ sz T A
A% Aol AE BEE FE94E AWFES 24
© Ae90s), PLCE elMa] AAdE RIEE

2 FHEES) wBHEE2 FLohd = nctek .

AA A E ATFEL, owFa, BEAZRY 39 80
£5le @ s1x Fule PLC & 24572 I+ PLC
&) aEﬂ Z Agss MEse 919 AF Y= 7H,
22, A%e Wi, A A=, vhepAE BFF 2
ong [21,23,32] A7AY Hiwt AL 2E H

A4 AdE gAw PLCY &
oldstE J1 & AT A T+ & Aol
REES JebiE REMR =E FEmEst o9
s Ry el FREEE AF FEEE dH 27
g e

o] 28 WAl B W 8>3 ek

~—

P

T

33
o

nﬂ‘a i

TEEES TIHE HiEL REEoE ¥ T
FEGRAH F3AY 2BFE Lo T HK
&, (6),(10), A, U))el o= FMEEF K=1¢°]

Atz $4 X @), G g LHFEE T
R AEE Az ek REROREGER A L8
Ewio] AAE <28 9>ob ek &4 2R AV}
A% F
o 2 FRFEY

MAMATE RHFES Hopxlzz H
U1 o] AAA "t

0oF / A1

v

A
gl 9. HFFE Ao #E 2R ZI T

A4 =g AAFAe e Y dejAE ATTL
sk mA T&A foz Jehte AAFa8 HeaE 2
s b
4 e ND
ES - ~=-==RD
& \\TE.
~ .- RDI
i -, TD
/ /I ) ;""": . Rf}‘ﬁ
: . N
f ,/\ . TDHI
W ,’/ ‘,"" T —
O k{o RP2
A zk
22 10, R Dol 9T AAF28 FE
2) ® (D, 12)e KX )9 F geolme X (6)
EXIsNes



|
L §

2] 7k

28 11 X (Del gF PLC Y g+

B oS <a® 10>3 o] He Fast 4 A4t
o]8] Zo)| Atelr} Arw 2w FaFE F—T Fol
2 2R <% 11>9 FAibe] "o

I8 2EEEzLY TEREE T 9ed b
F whedt R 1005 o] 43 Fol AAMFLE FoH
e X (163 Lol Ha o] meke A9 o7 el
et vhe <Y 122>9)} ko] el

TDt=NDi+RDt=NDi+TD:¢-a (16)

g714 mAFL RD:E AAF2E Anrsd A7
AL T3 Folrte Eoke]l Hrh

o

7k

——7TD
4 TD 1 — ND
ES e E— RD
El /
. [ DA=Tn
/RD ] 1:A-2T/y
oA 3Ty
LT o .
/\\\“‘/// P ~TD ]
/RD 1/ \ .
Pt . TOU
X A —
4 - L \ N 1 TR Y
T A 7k

E o]

Y88 Ghastd PLCY & vad <=2
13>3} zre] = Fe] =B o] Rofe] golAm
(10) A X (6), (1), A7} o) gxd ZEFEEAL
“Fig (smoothing) e 24 A4 Hi(cycle)7t ¢le]
A EERER 8Tk

AE7A € HHEE K7k 1elel 714380 o 7}
FE LA A K1 A$71x mesle] PLC Y 3§
HE HFadEw <% 14>9F ZrobAlr},

o] Azl zho]l WHEE, WwHFE, HMEZRY

oo

a8l 13, 5% (1004 2§ PLC &) &w

4. SEX REBRR 2 HE

AF A BEE SRS BEY 83 HE
el gl dAAEA 2 S3e AFa bR
gef,

4-1 &He| =4

bR £E 107 (1972~198D) e ZA 1 AE
GNP & 1A% +43 REER AT FHt ol %
24942, 3,4,5,39,40]. 54 dEZd4d 1 AE GNP
B SUREE, AW BAEBE F4USE G K
fEE 2 2= 2 3okl E‘
2 FE,

SF Hi &z &

— 71 —




4-2 HASH AL RE

S Hike 2 REMK HMEFTAA 2dsEA
£ {FEHQ Logistic curve, Gomperz curve, Cum-
ulative normal distribution curve 7} A== ¢l o
778 K w3k 2

a. Logistic curve : y=L/[1+C-exp(-bax)]

w}- g} 4} In(L/y—1)=1InC-bax=A+BX
A=InC
B=-ba

b. Gomperz curve : y=L exp[-a exp(-bx)]

deld  In In y=Iin In L-In a-bx=A-+BX
A=In in L-ln a
B=-p
¢. Cumulative normal distribution : y:Lr
flxip, 0%)dx -

v/ LA ZaE Ted
Z=(x-p)/o=-p/0+x/0=A+BX

B=1/c

9 KA ¥y rozE 1,000 AE REEHE
2393 yo IRF(asymptote)d Lo HAAE
500 2 F<i vt Fibonacci 7 (101 &siA L&
Tg 25 ot L FaA sicke] £l A%
= L3e FE Aol o 2 4 gemalls] LHEE
o el A el &gk Lzrel ARlsgdh

X9 oz 1 A% GNP(PGNP)S} o|of HEE
2% In PGNP 9 5 gtel 83 gi=h. In PGNP 7t
AR o] HE —iH KBRS ASde FHY
&7} A7elw] Aztelw warh AATA mYe A&
ey, £58 Az et HEMoE Frhde
Aol YubHolm e A5 BB A% BEHA
7 Ha &S HEE 3% iz PGNP & Sd4T=2
e Aol ebRE Fel+t

19801 59 Ehiel St 9 IEERA AT
BEE HED 2dE 9e <& 153 2

A=-u/0 £ 1>a14 2= Logistic curve ¢} Cumulative
= 1. mEEX
T = 3 RS
Logistic s In{——1) =*3.5997—0. 00033577 PGNP 337 | 0.88
‘ ® In(L/Y—1)=14.0090—1.5169 /n PGNP 433 | 0.90
1 @ In InY  =0.99089-0. 000064115 PGNP 103 t 0.69
Gomperz | @ e inY  =—11859+0.31356 In PGNP 228 | 0.83
G 7  =—1.9895+0.00018394 PGNP 514 | 0.92
Cum. normal | ® 7 =—7.6573+0.82959 I» PGNP 375 | 0.89

o Gomperz curve

Fo%e HE %

2 & ©,3, 6% %7k nonrandom & #A-E Byl
Akl & @8 @F 4 @& Y/Lges w8 EHR

0zl 15, FeEd Awd 3] H 4



{
117576
7J
17380
i
2
(f ',77?7-6.6‘ _1'4\'{1
7 7
H6. 0 1] 7i>
7% 75
8l 77
7 ;;:f,/ﬂ“
r5. 8 —1.8+ 74 pY
’ 73L 473
5.6 ol 1n paNEF 72
la'(l SR : Ii —]la PGNP
51 1.4 10.0
a) v.s. ¥R b) v.s. AA7HA
28 16, A A4 aa a8 17, AEH 374 (1972~1981)
AV § 2 9] = — -
SAiFE Fro} Aol ZzHE TEH ok Fe WARE * A FIE 93t x=5.0, 10.0¢] A% »

ol glemz HEFAoR X @F AHH

4-3 HEE o2l EIYd dE

el i f%E Rl A odojAl Bifest RE R
8 FAE of&ate] o Frbrb =W RE E#EEMW

HERTGE Zeehd 2ae] nfdke] duhy 2
AE o3 How e HA el mﬁmﬁoﬂﬂf
A 7ke] }% *ﬂ T4 541 A5RkS o] &3t=d &
ol A zke]=t w o7k gl AEY "aest ¢
. ol & ¢ M /-1§ 2 BB A Y BEHE o] &3}
o <Lag 1528 el EEEEFIR 3 AA4E FA 5y
E2 dxEs 374
In(L/Y—=1)=A+B In PGNP
45 | U.s. W PGNP U.S. 74 PGNP
A 9~ T
aE A B | a B
1972 13,4956 —1.4780 12.6600; —1.4818
1973 13. 6785 —1.484¢ 12.9039; —1.4852
1974 14, 187¢] —1.5301 13.3945] —1.5144
1975 13, 920€] —1.5041 13.3952] —1,5041
1976 13,8524 —1.4960 13.4066; —1.4961
1977 14, 458€] —1.5794 14.0737, -1.5790
1978 14,0150 —1.525€6 13.7626; —1.5267
1979 13.938¢] —1.5098 13. 8066, —1.5099
1980 14. 009(I —1.516¢ 14. 0090 —1.5169
1981 14. 6295!' —1.631¢€ 14.8479] —1.6279

Y L AR HEA AR5

A2 dFRFEsh
$e7t A=

<a2® 1623 el o] 3|74 Eel
Ex Az A2 odd 3¢ BolA
E okt

714 E 72 HE ’81 74A2)
ol &= gleth, ¢lw Algd WEM
TEERCE A" AoH wa
£ o] &% HAAE Tl Btk o] 2
St <ag 17> Foi ek,

<@ 17> A 2| BwsbAE o
AL EEMA F Ael v HEE iow
A7MA L ol £ A e A7 wet
ASete g meldh, o] Hqle A4S
+ Inflatiion E3+7F 85 o] ¢l el B-§32) ?7}14

B EE5Y Fovh wl2s] g, AEHe R U.S,
FRAE o] &3 Hukwl AL A =l A
o] % Heolx) ¢komz ElfAe] gvtm & F gk

4-4 RAEA WERLLC| ZRRE

HE RRY Wkt FEA doa BRifdele
ERIL gdom ozl WRFHe ok Reh By M8

AL SA ERL A 99 49 245t v

A A e BES 43 Fad JEE ANE 44E
3 24F Aol RAMEE <29 18>¢ Yo
o8 Ze we BEF MHAAE AW FEnd
dotm g4 Polme BE FREe ERE TAHn

— 73—



S

cost-benafit




a2 19. 73 R F= (1)
getz E = Yk w24 ol F AEk 89 E
2N PR A HEs vREAAAN B

°] 7|

ol slol4l Bimel Sa HmEss) ERE duEeAl
4 Aels,

PG ERE] AalA W §ﬂ2~¥ﬂ% Ash
W EEEE AV LAY F AT MEE Age
B AL S ol snz 4y &c%&%ﬂﬂ%QJ

TR A e AR g 49 sdEE
A SEsHE B R g - St - E - BOR
S RN HHo R el A adld g7 %
Rt REHmR Hgme, JRIMEDN HHA o ER
+ kel viepd 5 et

Fk A9 2RE AY GEN EEd 9%
Herel <28 10604 BfEe) 71%-qu1ﬂ:1
KA Q ol “‘ﬂﬂ% ros QEMA S R
B e Aelsh, = o AolE —EHE w1} —

EReZ Bk el 5_@51 2T yr ke
K3} zEobAl v},
d
sre=f(w ) an
far=f{xe—(c—d)} (18)
HE L8 Aol AN JEREN BERA 98
Aoz n3 o] Folsk e HER AL by Bt

&= Al E —EFR Bk —EReR Hiafd vl
A dERA yE e Kol weh
S’at:—Z‘f(xt) 19
Ju=f(xa— (b—a) (20)
Fik 0" Aol s {2y 20>3 o] B

EF(E) 93 £33 FHFigEn ZE GG 4T 5+
Hoz TR H4 MBEEF 4T9E FAT F
o] AXg 1-‘% 1o} 2AY HZAE dF 0}1 st
o £}A] B o)A En, [ B TR o A3 L o

2

a8l 20. 73 L9 H= ()
& Kb et
Vse=(1-Foy-fTA—Eo x:] =+ (21)

Fe=apiyie+azeyae+o 4 Gntyne
»
=21 @itk e (22)
i=1
Eim=biezie+ batzat - +-Dint Zme

PG £ ol Al FERRIERY A 9 AT
vie D BEES ¢ ol A RGN N 8 A3
bie D BEEL ol A RiGAY TN 9 o 3AlS

zje L BREN o)A KBHENY BA 59 A
AOREAP S

Y FEIES] IR

FHE Vo 23k *{}!
atel 7} mlal ol o] A :
Koz FAFE vpga 2.
Jer=1—F¢)-f(xr) (24)
e S8 Fad Had Sk & 4E8
2 ogheh, 8pd RS MRS wwd Feu=0.70 o] dof
At eldel 199 E 71X AxFozm HAse]
For=0.237F oo sFgsba 4R 1000 A R
<E 3>3 2ot

A BEL RMBA

RAL F om Slete] w2 B kA 100 3
o] Bk A 4 @A E (Re=RDy/Si-1) & 47
%’-@Hi “Tlf Hsh ERRAF(14.9%, 4.1%),
FEEE (8.1%,1.0 ), AL (7.0%,0.8%)7F sieh
}53’]’ H?L—?: FEERM maAlge] & A7k 9o
e RENe] A %@" & 4 b, Ak Hgxbal

i

g B o]
ZHE FilH

4-5 &




B3 FEL REER B

0

B
@u

9 g BT HHEEE 0 %

Toh w

o 2 i
In(L/Y—1)=14,009—1.5169 {» PGNP gL c] L5 HEe TELSL & 4 9,
"PGNP [t B R on TR B CIEAT VEL BT L Spencer
FE | Cs0d I=Fe|(I-F) | YX AR (351% MAHMS el w4 ERSME Ay
L9 1) 1Y JO0RIAND o e saa W EFE FAAA goms
19841 1,984138.23) 30.0] 1L.4€/ 465/ 4,060 HTE EE £ 44 EHCT~TIHEE ZU)E o4
1985 2,092 41.17] s2.¢/ 13.54! 558| 4,121 Sl m B8 wy) FHLHREYE &7k Uniform
1986 | 2,203 44.29| 36,0 15.94| 667 4,183 ﬁwtﬂ mopg wolm gleleh w MES 243
| B e A B UM m AaAs s oz wamas s e
' : o ’ w& BERES 5 9ol & 2ol nalel delA
1989 | 2,583 54.98] 47.4| 26.0€| 1,140 4,374 SHEEEE Tt A% SRAE LeAA A
1990 2,723/ 59.02] 52,00 30.6¢ 1,362 4,439 L = A e K
1991 | 2,871 63.33 57.0| 36.10] 1,627 4,506 o= A°l #EAEE =AY whwe e A
1992 | 3,026) 67.88 62.4] 42.3¢] 1,038 4,574 BAFEelEE AN AL Rnmsim Y7tz
1993 | 3,190 72.71) 68.4] 49.73 2,388 4,642  ZA EYTsb 2 #E AR AAQE. mAS
1994 3,363 77.83] 75.0/ 58.37 2,750| 4,712 AF Tis X (ADE o438l zAt89 AxFe
% & GNP RES 1%, AR MEH L% o4 & TH e <E OO0 2 Afd A8ds
B 6wel 537k HFL A AL
BAEC MIRA B8 AL 400 ABEEA W Gam g0 3une B2l lFH,
EELT Ao Bl 2] AELR AT E geng aon g 439 ool BETEER,
BE SEAe mAEe v A WA WALl L o gs geue) World car 54, 874 HIE
AR #H 1EY FYALS %] G Fols. AR
E 4 43 Tod = (=91 @ 1000¢])
. \% ¥ | agn g ® W = A L83
*® *
9 o= ﬁ’:#f.é?g{'W{ﬂggggt%%ﬁﬁﬁ%%%g%%'ﬁﬁﬁ
1977 12¢ 91 24 1 25 35 6 5 11 36
1978 182 135 44 2 46 50 15 ¢ 24 70
1979 242 180 45 16 61 62 12 1€ 28 89
1980 24¢ 18¢ 6 23 29 63 1 15 16 45
1981 267 201 15 31 46 66 3 18 21 67
1982 303 233 32 31 63 2 6 24 30| 93
1983 381 301 68 20 88 80 8 24 32 120
1984 463 374 73 52 125 91 11 19 300 155
1985 558 46¢ 86 41 127 98 7 24 31 158
1986 667 561! 101 49 150 106 8 31 39 189
1987 798 682; 121 57 178 116 10 31 41 219
1983 955 824 147 70 217 126 10 34 44 261
1989 1,1400 1,014 185 90 275 126 0 37 371 312
1990 1,363 1,236 222 111 333 12¢ ¢ 41 41 374
1991 1,627 1,501 265 1340 309 1ze ¢ 41 41 440
1992 1,038 1,812 311 156 470 12¢ ¢ 41 41, 511
1993 2,308 2,182 370 185 559 126 0 40 400 599
1994 2,750] 2,624 442 231 673 126 0 41 41 714
% Rpgzi_inTD:AAH/(an)---ﬁ(m
A9 4 (50 4TS 1T aenn

— 76 —



#e F, AH Bkl 13011
% ﬁklﬁt?ﬁ ol e A Hv_
EH & /‘1 ‘%’]iﬂ] SapA zA R A
At AAAE A4 o1& Fedt AZgE

FEE GATEN THEER TIE S god @
A BAE AR F8 55

S A 3Fﬁ1‘M/H *g%

A A BAHD A5 FEFEA 4
ol Az WE ~5_7]Q]- 3 4 5l

FRE =A webalc),

AREAAE BAN FHED EHBEM Hkozd
FATHES TEEES 47 TEd Busks Nk
+  SMEEE Fi: HEozdE 45
SRR sta WRY REEE $5AFR 8 &

¥ HEE 2 NEHReD shoba,
A FHeE HEFEN1Y 99 BRY &

bl gR e BMEM HAE SITREE A= %
HEEE Tobb $Ho2dt wEE 2t WA B
FANE e HEEE AU = HEEEG

LEFED BNE 539 AEFIFAFAY 7
A% #3934 FEF22A 29 4o $IYA
AEFIFATAY FFE 30 AT 2 8
A Z5

T 4 8
2249 Hie
1994) & Alel 2

ol AR RS FAAL Fad
@FY 544 249 ol %
st 499 e

2 £ X M

1. &R#, HMRERFEE ol &3 BAIBM

KAIST, Dept.of I.E., 1981.%

BiEcEk FEEBEE 2%
WEREF AR, REREATER &R

TR R, RATHEE AR

BAESHEFHL AAEHEEE &R

Bass, F.M.,“A Noaw Poolact Geowth Molsl

S )

—
for Coasumsr Duarables”, Management Sciencs,

15, 215-227, Jan. 1932, .

7. Barnhardt, I.anl Macksazie, K.D., “35ms
Diffusion Molels for Nz
Product”, Mzanazgenzet Szieasz, 19, 187-2)),
Oct. 1972,

Problems in using

8. Blackman, A.w., “The Market Dynamics of

Technological | Substitutions”, {‘echnological
-63, 1974, |

Diffusion,

Forecasting azd Social Change, 3, 41
9. Bonus, H.,

and the Ownership of Major Consumer Durab-

“J1asi-Engel ,Curve,

123", Jourmail of Political ELconomy, 81, 655~
677, 1973,
10. Bossert, R.W,., “The Logistic Growth
Reviewel, Programmed, and Applied to Electric
Tech.
Change, 10, 357-368, 1977.
11. Chamber, J.C., Mullick, S.K.,

Curve

Utility Forzcasting”, Fore. & Soc.

and Smith,

D.D., “Iy¥ to Choose ths Right Forecasting
Techniques”, Harvard Business Review, 44-74,
Jul, -Aug. 1971.

12, Dhalla, N.K. and" Yuspeh, S., “Forget the
Produet Life Cyele Concept”, Harvard Busines
192-112, Jan, -Feb. 1976,

Mahajan,V., and Muller,

E., “A Nonsymmetric Responding Logistic

Review.

13, Easingwood, C.,

Model for Forecasting Technological Substitut-

ion”, Tech. Fore. & Soc. Change, 20,199-213,
1981.
14, Fisher, J.C. and Pry, R.H., “A Simple

Substitution Model for Technological Change”,

Tech. Fore. & Soc. Change, 2, 75-8%8, 1971.
15. Floyd, A., “Trend Forecasting A Metho-
dology for Tigare of Merit®, Technological

Forecasting for Industry and Government:
Method - and +Applications, J. Bright ed.
Prentice-Hall, Englewood Cliffs, ,N.J., 1962.
16. Fourt, L. A, and Woodlock, J. W., “Early

Prediction of Market Success+for New Grocery

Products”, Journal of Marketing, 25, 31-38,
Oct. 1980.
17. Harrell, S.G. and Taylor, E.D., _“Modeling

the Proluct Life Cycle for Consumer Durables”,
Journal of Marketing, 45, 68-75, 1981.

18, H:llzr, R.M, anl Haistad, T.P., “Problems
in Prelicting N2w Proluct Growth for Consumer
Darables”, 1237-102),

1980.
13, Haadry, L

Mieazgzement Science, 25,

,“Tas Tarzz Paramztsr Anjproach

to Long Range Forecasting”,

1972,

Long Range
Planning, 5,40-45, Mar,




20. Mahajan, V. and Peterson, R.A., “A New
Product Growth Model with a Dynamic Market
Potential”, Long Range Planning, 12, 51-58,
Aug. 1979.

21, , “First-Purchase Diffusion
Models of New-Product Acceptance”, Tech.
Fore. & Soc. Change, 15, 127-146, 1979.

22, ., “Integrating Time and Space
in Technological Substitution Model”, Tech.
Fore. & Soc. Change, 14, 231-241, 1979.

23, Mansfield, E., Technical Change and the
Rate of Imitation”, Econometrica, 29, 741-766,
1961.

24, Martino, J.P.,
An Overview”, Management Science, 26, 28-33,
Jan. 1980.

95, Midgrey, D.F., “Toward a Theory of Product
Life Cycle : Explaining Diversity”, Journal of
Marketing, 45, 109-115, Fall. 1981

26. Pearl, R., The Biology of Population Gro-
wth Knopf, New Yort, 1925.

97. Peterson, R.A. and Mahajan, V., “Multi-
Product Growth Models”, In Research in Mar-
keting, J. Sheth, ed,, JAI Press, Greenwich,
Conn,, 1978.

28. Qualls, W., Olshavsky, R.W., and Michaels
R.E., “Shortening of Product Life Cycle-An

of Marketing, 45,

“Technological Forecasting

Emperical Test”, Journal
76-80, Fall 1981.

29. Rink,D.R. and Swan, J.E., “Product Life

Research A Literature Review”, Jo

219-242, Sep.

Cycle
urmal of Business Research 7,

1979,

30. Rogers, E.M., Diffusion of Innovation, New
York, The Free Press of Glencoe, 913, 1962
31. Sahal, D., “A Generalized Logistic Model for

Technological Forecasting”, Tech. Fore. &
Soc. Change, 7, 81-97, 1975,
32. Sharif, M.N. and Abdulhaq, A. K. M.,

“Determinants for Forecasting Technological
Substitution”, Tech. Fore. & Soc. Change, 13,
59-81, (1979)

33, and Islam, M.N., “The Wei-
bull Distribution as a General Model for
Forecasting Technological Change”, Tech. Fore.
& Soc. Change, 18, 247-256, 1980.

34, and Kabir, C., “A Generalized
Model for Forecasting Technological Substit-
ution”, Tech. Fore. & Soc. Change, 8,.325-334,
1976,

35. Spencer, M.H,, Clark, C.G.,
P.W., Business and Economic Forecasting,
Irwin, Homewood, Illinois, 1961.

36. Stapleton, E., “The Normal Distribution as
a Model of Technological Substitution”, Tech.
Fore. & Soc. Change, 8, 325-334, 1976.

37. Tellis, G.]. C.M., “An
Evolutionary Approach to Growth
Theory”, Journal of Marketing, 45, 125-132,
Fall 1981.

38. Wasson, C.R., “How Predictable are Fashion
and Other Product Life Cycles”, Journal of
Marketing, 32, 36-43, Jul. 1968.

39. I.M.F., International Financial Statistics,
£

40, M.V.M.A., Word Motor Vehicle Data, &%

and Hoguet,

and Crawford,
Product



