AAECIOIL A 7|HE 825 Ae
T2 0fiS FE et

UEE
o
™
o
_)J_l_

Development of a System Dynamics Model for Forecasting the
Automobile Market
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— Abstract |

A systern dynamics project is going on for forecasting automobile market in
Korea. The project is made up of three stages, and the first stage has been wrapped
up. As the first attempt, most efforts have been focused on the sound foundation
rather than the exact forecast.

The model consists of three sectors; the supply sector, the demand sector, and the
population sector. The supply sector is a simple stock and flow diagrams
representing the supply capacities of all automobile types. The major effort is made
on the demand sector and the population sector. The demands are divided into three
categories; replacement demands, new demands, and additional demands. The model
applies “one car per person” concept, and assumes there will be no additional
demands for a while. The replacement demands are calculated based on a simple
stock and flow diagram. The new demands are calculated via Bass models; each
bass model represents a diffusion for each age group. The population is divided into
101 age groups (age O to age 100).

The model has been calibrated with past 10 year data (1990 - 1999), and tested
for the next two years (2000—2001). The results ware acceptable, although a fine
tuning is required. Now the second stage is going on, and most of efforts are made
how to incorporate the economic and cultural factors.
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. 2002¢ @Yt XER =2 Ol

248 242 olg3}e] 20019 8H 2003G74A] A &dte] BTk (o] AMEF AR
7h 20001d 0|9 HolEZ 20019 of&ol 33

1. AL oY

AU 2E 7]F AYEL, Best AU 2 Worst AU 508 rglm, Aug
& TAse e AU d Z i) ke <E 12>9 2o <F 12>00E Zhd
129 gehg 71 skch

(H 12) ALz 40| tig} (128 7|12)
A 7000w 200144 200214 20034
H 4 712 | Best | Worst| 7{& | Best | Worst]{ 7]& | Best | Worst

3NEHESE | 813 | 620 | 620 | 620 | 620 | 604 | 800 | 630 | 599 | 800
EBEFEX)SE | 5264 550 550 550 1,200 | 1,400 900 900 1,200 800
271 1,298 | 1,269 1,247 | 1,279 1,244 | 1,147 1,279 11,301.2| 1,204 1,354
ZLHEMM  [140,698] 142,808 143,512 142,105] 147,806 | 152,122 | 146,368 | 155,197 [ 159,728 153,686
BOIBAE 140,815 142,223 | 142,927 141,519 146,489 150,788 | 145,057 | 153,081 | 157,573 151,584
AHIXHB7IXK]g| 1234 127.7 127 130 132.2 131 136 136.2 135 143
He g 044 | 047 | 047 | 047 | 043 | 046 | 060 | 0.15 043 | 050
XI7Exig> 33899 1 404.50 | 404 | 405 | 470 | 532 | 450 | 440 | 484 | 430

2. AHHE 8 o

<y 7>94 <28 10> 7]F AU L, Best AU L, Worst AlLte] 2.0 st 2}
FaAEE £2E 459 Zonh AFHolde 19959FE 2003W7A] s,
199535 H 200097HX & 2 F AejBeold F9 dide] HAome gud oujey
dF gelstn & & flov, 2000958 200337 5% oS ol

O AR 3 & 23, ojde] gHE 2L vy 5T o 3do Fg sl
of fthe ZE& AT T WHE mREAAR AlgHelA 7o) m sw g4
E A7t ol e nejshd, B AT %S Ay, 71 2002d9 4
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Ea
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15,000 Y a"(“«_?" )
0
1995 1996 1997 1998 1999 2000 2001 2002 200
Year (}d)
Dﬂ-&‘ﬁﬂ‘&“}ﬁf ard] : ‘ui—‘izlur + : ' ' 4 +
Bolfeara) : Best AJL1E) © -0 e 2 2 7
Bollcwrs}: 7] 2 "llljril.?. e G G e
Eolljowd] : Woest Al LHEL S s 4 4 # R — Bﬂ/ﬂ
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3. & XEi £2 &

<Y 11>& A dF% g 25 ZF e el
A7) goh g
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Year ('d)
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Al z}gho : Best Al é&: B e
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1. 2002 §Zt AW} SR OB

Zdd] o#jA c&g vl 3d uidE F Bl AFEAE 140l A 1803 A
T g Ao oA 9dE BEow, 20029 279 el AA Ages se0 @
o] s1&= 1, FukRel oM AHal B W AeA +LE F43) JEE Aoz
paazhes

<E 13> 4 <2y 12> AEdelHY 478 HFE AEE GATY] 98 19999
129712 ¢] 43 ARE o-§3q 3dolghe 717HE AEHoIHA & FAgeln) wetd 2
olF9| ZAu/A F3te EdE thA] ¥ /jdEddE B A glE F9E de S

A& Ao 2 Wt

(I 13) 20024 XEX} 8 OIS

Best AlLI2I2 7i8 ALjgle Worst AlLt2]|2 |
Lk | 63,196 66,921 74,882 98,317
2H 82,242 87,754 98,745 82,302
38 97,770 103,328 112,018 104,914
48 104,906 108,874 107,145 113,538
5% 124,638 128,050 115,376 123,048
68 141,822 142,670 118,043 91,229
78 147,174 143,863 107,957
88 174,289 167,629 121,769
9% 198,954 187,069 128,764
108 232,688 219,169 143,531
1H 234,263 218,057 143,945
128 221,322 201,618 127,845
A 1,823,264 1,775,002 1,400,020
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e 10 X1EX} LS BAHER HEH HlA REAML 54

Zasa= SUM(3E A8 AT 8[xSex!xY!]) ~ Units: th/¥
Ab g= SUM(AYE 9%d 285 2[xSex! xY!]) ~ Units: H/4¥
A Ay 7H4% 8[xSex,xY]= MIN( Bass[xSex,xY], 0 ) ~ Units: tl/€
A A3 A FA[xSexxY]= A AHE FAANFTFE[xSex,xY] * A8 dHE AP
E[xSex,xY1]/100000 /Yd ~ Units: th/Y
A A ARA(xSex,Y0]= INTEG (+48 A%E A T8 [xSex, YO+ A%
A48 [xSex,Y0] - A& o] M [xSex, YO]- A A%E 4AH 4 2[xSex,Y0], i 4
H A B g i{xSex,Y0))
A dEd AFAE[xSex,xYall but youngest]= INTEG (¥ A3 A7 48 [xSex,xYall
but youngest] +Ad A#E 744 Q[xSexxYall but youngest] + AolH
[xSex,xYprevious cohort] - 8 o] M[xSex,xYall but youngest] - A AHH 42 &
8[xSex,xYall but youngest],id¥ AW HFF{xSex,xYall bur youngest]) ~
Units: ™
Ad d#d AT $58[xSexxY]=  MAX( Bass[xSexxY], 0 } ~ Units: t}/¥
A Az FAYAFTFR[xSex,YO]= INTEG (- A8 dA3¥ 744 2[xSex,Y0] - A
Bl AlTF £8[xSex,Y0] - A e AHS4Q[xSex,Y0] -9 o] H[xSex,YO] +
ZA[xSex],idd A#E AT[xSex,Y0] - i A% EFdh[xSex,Y0))
A ded ARA AT E[xSex,xYall but youngest]= INTEG (- ¥ d#HE Ay 8
[xSex,xYall but youngest] - A4 dA#d 7}A 94 [xSex,xYall but youngest] + UH
0] A [xSex,xYprevious cohort] - 4% o] HM[xSex,xYall but youngest] - J¥ AZHE 4
84 8 [xSex,xYall but youngest], iAdd ded QT [xSex,xYall but youngest]
- 48 ol BF4[xSex,xYall bur youngest]) ~ Units: t/¥
A dd Q7[xSex,YO]= INTEG (+ZAY[xSex] - =3HxSexY0]-A48 A%dE A%
[xSex,Y0], i/3'd A% A7{xSex,Y0))
A dadd QP xSex,xYall but youngest]= INTEG (=3}HxSexxYprevious cohort] - =3}
[xSex,xYall but youngest] - A1 <%¥ A}Y{xSex,xYall but youngest], i’d'd A=
W Q) F[xSex,xYall but youngest]) ~ Units:

A58 = SUMEE 93d A Fa[xSex!xY!]) ~ Units: th/¥

AF4= SUMAAYE el AlqF $=8[xSex!xY!]) ~ Units: Ti/€

e
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A% oldlxSexxY]= A d@E AANFTFR[xSexxY] * (1 - 4 AT Algg
[xSex,xY]/100000) / Y3 ~ Units: F/Y

AR MxSexxY]= A dEE 2RAESexxy] * (1 - Y dF¥d Alge
[xSex,xY1/100000) / YA ~ Unies: /¥

Z24[xSex]= FAT * DEAL / 1000 /9 * SA4Y|[xSex] ~ Unies: 3/9

24 [male]= DEAAY] / ( DEAAY] + 100)

Z XA [female]= 1 - &4 [male] ~ Units: dmal

FERAEUS= SUM(3E d%E 2/A[xSext xY!]) ~ Units: O

FAF= SUM(EE d3g A7 {xSex! xY!]) ~ Units:

Bass[xSexxY]= ¥ AHE AFAF[xSexxy] * ( Ad A#E FRYA AT R [xSexxY]
(12D A% HURF Y100 48 dAHE AT [xSexxY] ) / (Ad 9
H AFSexxY]+1) *2 84 AF ~ Units: 1(8*h)

Ca#tAls= CEAIF 718 * (YA / ¢ AUASE 718 ) ~ CqAAGY Acl]
*(3NEREREE" /¢ 30Y WMF FE 7IE) © CcHASY AFc] * (&Y
g B 7 [ ¢ 28 AR HE HE 71E ) S CEAASY Ag(c3]
(SHFAE /¢ THFAAE) ~ CBRMAISY] AF[CA] * (AERE Al 1500cc0]F} /
¢ AFAA 1500cco]d} ) ~ CBAAIFY AL[CE] ~ Units: 1/(F*th)

xG: G0,G4,G9,G14,G19,G24,G29,G34,G39,G44,G49,G54,G59,G64,G69,G74,G79,G84,G89

xGO1 04: (Y1-Y4)

xGO05 09: (Y5-Y9)

xG10 14: (Y10-Y14)

xG15 19: (Y15-Y19)

xG20 24: (Y20-Y24)

xG25 29: (Y25-Y29)

xG30 34: (Y30-Y34)

xG35 39: (Y35-Y39)

xG40 44: (Y40-Y44)

xG45 49: (Y45-Y49)

xG50 54: (Y50-Y54)

xG55 59: (Y55-Y59)

xG60 64: (Y6O-YG64)

xG65 69: (Y65-YG69)
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xG70 74: (Y70-Y74)

xG75 79: (Y75-Y79)

xG80 84: (Y80-Y84)

xG85 89: (Y85-Y89)

xSex: male, female

xY: (YO-Y89)

xYall but youngest: (Y1-Y89)

xYprevious cohort: (YO-Y88) -> xYall but youngest
DA d¥d HRFE(xY] ~ Unis: o)/
tFHAF= GEAAST ~ Units: 1/(8*h)



