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Abstract

The role of small and medium enterprises as an economic growth factor has been accentuated; consequently,
the need to develop a business forecast model and indexes that accurately examine business situation of
small and medium enterprises has increased. Most current business model and indexes concerning small
and medium enterprises, released by public and private institutions, are based on Business Survey Index
(BSI) and depend on subjective (business model and) indexes; therefore, the business model and indexes
lack a capacity to grasp an accurate business situation of these enterprises. The business forecast model
and indexes suggested in the study have been newly developed with Principal Component Analysis(PCA)
and weight method to accurately measure a business situation based on reference dates addressed by the
National Statistical Office(NSO). Empirical studies will be presented to prove that the newly proposed
business model and indexes have their basis in statistical theory and their trend that resembles the existing
Composite Index.

Keywords: Economic Index, Business Survey Index, Stock and Watson Single Index, Chicago Fed National

Activity Index(CFNATI), Principle Component Analysis(PCA).
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 771ek #Hste] Hoh Fo3t dAS vhetsty] S Az =
Folste] T2719 A71A5 23 9 ASE LS 287} Qlok 1?43} 2y 9 Aee 444 #
ozt AEzAbel whg HlSFEe 2AI7E fivke RS 7 ok A71WEe] dde s oY
Sk 9k o] o] ughillA 2 veke] AAIAA o 9Al 112k 9Tt (Boschan¥ Banerji(1990), Cullity 2}
Banerji(1996)) 71 2712 Wd AAARE st weEte 712927 2R e U
oA Aol 7k . Hamilton(1989)°1 371G Aol HIBE AIAIE BRE o8t 24T ol
Green} Beckman(1992)2 FAHIZE s A5 o7& 4 Q7] wiol] FhA] Fto] 1 o]
HE5 2EF3H T GNP ﬂ A< otd, FAFEZ vs) c&FEEol A FhEE 2A7F ok
+ Jd7EAAE TxEUTE. TS Greend Beckman(1993)2 FHZRAS 31A &1 A+ W3}
o] 74 Ao WEEe Haghol 2 HES 223 Wie WAsY. WA F7EEAS
=, QR A gw 5 277186l A7HE @ 26 Beish ol 22 98 2s T glon
OECD, FIBER(Foundation For International Business and Economic Research), ECRI(Economic
Cycle Research Institute) 52 ZA| 7|7 T U7 A77|FH A= ZA N2, B4 f5to d8] &
|53 ok fElystllAE 1979 Al 234 47345 (Oil shock)oll &3 371 HAE AV 47 F
FA el TR Aol Hshe] 108195 A4 Agslglon, a5 AA PR BA=AB
3 AR BAAY 49 2§88 N1zARE B850l g o vele AddTE A15R
Aol FHE A7 hRRolw, F4719 4719 BAR AFL shels] 9a) AAe] SANRE nh
Goz B9 WAE 3R 475 BY 0 A%l e AT Seo 5 (2004)9] A7 ATk

9] AAEE vigoz #d e

3
=
3l

hhq %N

B AT vFeA 7P 2 29E F7159 AEHE EYete] Ak A28 34 (CFNAD I} 2
2 F4E A g5t 471 A7IATE AHEE F o) KIET e S840 & ST =N
F&719 A7IATE 2E23ATE B FA7|9 A7=HE W] g 271, FE, 18 9 F9
89 AsE &8st on MIEAA AR A7 A TAEE ST £ =7 4L o
3 2ok 25N E Flze] A% ARRES APIT 3FANE AR T4 AR5 Al
HH O 2 Stock¥} Watson?] Single index W13} Al7}al AE=Hk2lo) 2] 5h %5\_7]?3 A7 A4 7 B
WS =95ty Al 473eAe 95 AP AT (pilot study) 24 BEFANY S/W H AFE &-A A
2949 A7 AE Nt Al 57FolA AEF FEATLEFE et
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T BAHY 37 FRASE THARE B ALl A% w1, THAREY 27 A °
W, AR AFAA WSE) 47 WEe] BAGe] FA Helslt deFRRAclee £
AAE A3 ek,

-
)

2.2. J|HHINIEAK|SE (Business Survey Index; BSI)

o, A, Zaded, Bakas] 5SS QA ANK S (BS) S A7 FASe 7
ol Sl gerel ) A 5ol RS 475l e 7~‘71 Sare spopstr] 99 ARl ga0s
AR, Adolz, 27T, BUEE, ATLAY, AAel0] 5 ALY FE HBo) It APE
2 WoE - gouh, AN ABo} SEE Leh] 2t Ao] ohd MR AN T2l
A% Bee] Bz AR o] §HTh
(FASHIAS — BAITIAS)
BSI = 100 + 100
ARSI AA S <100+

Z, BSI: ARZALE 3] HA45 7] R ARA/ ARG AL AT 5 ke ARo] JA

[e]
gk, \lgo] Wol W AdA o] Ao kil & & St

2.3. KIET CHeZEurAl

KIET 534S tesiia 5 208 ua s ol g3k ol o8l 271448 sk 3

Mow Axke thed) 2k

1) WE5Zo] 2 AL A5 ZA Al oI} AlGe] w3 AYAA 2 FTFS A= AL I H3]
A3l A AEES AR 7T FEAUAAE T8 F o] & ARl HeE BES)SIT
Yi(t) = In X () — In Xi(t — 1)Z(t) = %[E)(]t)] i—1,2,3,

711A I 7] A W4E e, B[ |9 SD[J& sl Bast REuAE vehd
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BAAAAT 2A24E el $AY) B9 9l GDPRT 7
Aol SaAzY GUAF FHEV)2) BT, BEVAE ol g ot

Z(t)* = E[V1] + SD[Yi] x Z(t).

(0

Aol 2714 X

4 2 L(0)o AA2IE A3 RS ANEAR sho] 24 24 Z() 2
A gaste] 47145 X () &

)el
Wasi=g
In X(t) = In X1(0) + Z(1)" + - + Z(t)".

oA A2l Sz B71AF el AdzaE AAR F 71E ARS 10082 243
olFg RIAAEHUSE 0] 83 KIET T34 2719 A7AFo Iy Azl 8= o 3l
on, saAzd AdAE, FaAzY ST, AR 7HsE AT S 3 FAAARTE ©]
Sok37] w2l ARk 442 A x| Folehs v M B oE F8 A7IHEadel te i
27t ARA oz wiAlE o] ot Al SAA @A ol A9 Fdst] wlel 37 W
A7l Hie 2% o] HA] 3, W HS AR ol AAE Adth

AIFHD g2 BA0 U2 S48 EIIXS

3.1. Stock2} Watson Single Index 24!

Stock3} Watson (1991)°] 2J3ll A|AIE v} 9= Single Index(Dynamic Factor Index Model) &2
wlFe] AR A%, e 25, Wl 2RAS, Az Eavjal 5 1le) TAAE
2 @A) 352S tehhe 3EAS (factor) & 3251 38 2 Foln

BEF5E THARE(FLAEY PG, EAS, A% HEEAT)Y LIHEG WFES
T BEUAE BN WS E BS0] /B QL e FRAL(AARIE AT T4
28] A71A5)% 2AF(FFAFA A5 AW A e ALAS AAe] SolRE)el Fow %A
st

X = AF +exij = Min Fie + AioFor + - - - + Xie Fre + € = AR, 4o,

A7l Xy = (z:i=1,...,n, t = 1,...

activity) ¥ ZHAR o8 ARES T

/] (stationary)& WS E 2R 2o @"@3}_}- z
=

é
e
o
>~
23
[
I
X

AWt A A &5 (economic
AxEL ANALH A4

Jé‘ 2 32233 HeHE
olty. Fy = (Fut,..., Fre)E ol HEE WA 35 249 ES UEl+ 5582 (common
factor)ol®, r 7|9 F5LAE YAtk A = X = N, dimyt = 1,...,n)E 2AFAY
d (factor loading) 2 718 W4E2 5 A Yo th3t vk A%, £L eSS vehin. HE

Ch

i}

o gl
£ 08 Wese) R UL Uit F, LAY WE (FEAF 3 A A e E
A5 A9 Sol i) viehiict.

ﬁ Jlrﬁlle 7“4-”1—113‘ 7oz 24317 8 AeeRgozr A3 T ¢4 (maximum
3 E

H2 hse as

2
o) Fold ul WBE Npe] FHYe) 4

A BARR AL B eAHoR AE

2HAE FAAZY AMASE FAZA B F FaAZY AASF 2729 A= Flol 7
Aoz FARoEN FaAZEY A5 E AEHT
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3.2. APt 401 HIIXIS

FAE B2 (Principal component analysis)< oJ2]7]] (p > 2)9] thA=F FHHLE Alo|o] BAL R
4 BAT ol83t0] o MBS YA BARE FARS 22, TN 28 m (< )il
FApon A2 WES OREE AWSTA R I EA AR BAY F shbolnh AT A
o WAl Chgsh BT A/ ArSe] Ao} Yt TF 249 (common latent move-
ment) S FAE BAL B9 BALCR 2aoo] A71A5E AETH: POl

<> .
2) AA W54s vdehle 22 AEWHE X X Z7E 9] I1-f2(eigenvalue)S ALFete] o] F 7t
= = x 1)2k gt} 74 (weight)= /W8 BAA 27} 74 A2=
AY] A o= A F T 5 Qs AAVE F A7INE SA duiy o §83 AxAVE 4
otk & Ao A= CFNAIA Alshe 7 744
Aol 7R 7F Ao FAER S AETH] AR E8ote 7 FAEREAE o83t
A(wi) e T4 E7 74 A& I (eigen vector) o] 3 W

A

Y}:thoz.

A7H Ao AE 85719 AE AAGE AFEESS StockT Watson (1999)9}4] 08 Z3tate] AAkst
AA| &5 A EE Chicago Fed National Activity Index(CFNAD 2} 231 9o mjd HE=xtgo] §
B2 CFNAIS 538 Tx3ta A7t A2 &3 o] A (http://www.chicagofed.org) o= 7 A]A|
A% B 225 ok CENAIY 22 99t AT 25217 W4, 18 (247 B4), Exp, &
HIAE 9 Saufgel (247 Ag), AL 2 F4(167] Hg)T AEAA Fw2ol F3s o] e, 1 &
2] 92 NBERO|A A3t nl=r9] A7) =t ol 238 AA7 de A2 Vet M2
2719 A7 A A7) T Ads S o3t waEY Y WS vE 28 glo] BF ¥
T 4 Qe EAS 7R ok B3 AUIE AN PAAHTEY 857 o 2o AA s
o A HEES 7HEA7F §IARE MER TA7|Y AI7IAFAN e FAAUTE WA 84
F AEE HEE 7 7 A7 et FAE FRAAM ST ol
o st FAA QA AALEE Hehdtis SHAAE M2 A7AF7E T
) o
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Table 4.1. Number of company and employe of information and communication industries(2000-2003)

“ 2000 2001 2002 2003
e R L 2 I i e T T
AR BAAMH| 2~ 6561 98286 6122 100614 6872 102999 7347 97171
AKX EA7]7] 5799 332812 5485 265976 6230 283625 8693 284048
AFE| A8~ 4414 89716 6112 112309 7958 114064 5700 114251

Table 4.2. Classification of information and communication industry

i A5 s 7% FH FE YRS AREEE @4
71784 2 8 30 47 16 16 119
A A ] WA EA 3 7 13 0 0 0 23
e HrEA 5 23 26 0 0 0 54
whE A H] 2 5 9 10 2 0 0 26
=77 2 14 74 106 51 2 249
AR 77 5 19 30 15 6 3 78
2 EE}‘\_]j 7 ©

§RF717] ul2=7]7) 5 15 21 10 2 0 53
Hnz 4 15 41 87 34 28 209
712 S/W 4 18 59 4 0 0 85
_ AxEBAA U A 6 13 4 0 0 0 23

o A ZE i=AUN T
S/W X HH ER=EES 5 12 8 0 0 0 25
DB Az 2 A4 4 0 0 0 0 0 4
A 50 153 316 109 109 49 948

T Aolgtal gty AEFAC)E T2 FARE ik {5 T E3te] A 7 Hopo] 58
7Fset AU EedE =R 2} 2 &
FA, A 9 3 E83 oo FRAEE 7|7, 97, 7EF ARIE X3}
@ttt 20005 200337k HEFA AR A & D T FAAS @32 Table 4.13} Zo
WZe) 2718k QQon, AHEA A2 Table 4.29) 7Ho] AHEA Aln|A, AREA 7]7], S/W 2
AFEZ T

AEFALY FA AR AR WEY, TAASG, ALF, AHuE, KPR 5 167 4R

FE7} A, g, £29, £ FARA, ARG, FASAAE, 18 ADS, o)F A,
A ARl 107 AR ARTEC] Atk AREAANL, Lxeelol 9 AR e Auls

A Gl
<= 719A(ZA T4) @92 AR, AESA77)E 5Aold AHHAI(FR, e ) 9 E F
Z

i
TR
r

421 TURE 49 FLEAIUE 2A BUFUL LB 5/W 2 B
AHIAR ol A B A7 e AR 419 77
B BAoz Pk S/W B AFEBAM A

& BAASE AR AHA $A S/W B @%EMWM A7\9h FHAL e FAAE
Bk Aol SR ofF AL, FAAL, TEE A5, WEAAL L Selie 47
Aol THAARES TAT W, F2AZY B ol S/W R AFE A2 B/ A5 74
2 % 2oy vl WES L F/AEE A1 ofelel 2 PHOR THATE Agsterh

&
mﬂ
E
25

E
oy -
:(kl
o
L
o
>
E

>.
2
=
_?L

-

2,

)

|

e

> o Mo
B oo 2 T X



A Study on Small Business Forecasting Models and Indexes 109

Table 4.3. Index for S/W and computer service industry

T A7 A 5 (e E )

ARA% A% EHAS
2000.06 98.094 100.657 100.712 100.756
2000.12 103.359 106.574 107.156 107.671
2001.06 103.045 103.152 103.675 103.937
2001.12 106.414 110.464 110.992 111.610
2002.06 108.590 108.854 109.446 110.112
2002.12 108.290 112.791 113.689 114.353
2003.06 108.857 108.236 108.779 109.367
2003.12 107.664 109.613 110.174 110.781
2004.06 107.619 108.016 108.727 109.396
2004.12 110.253 108.592 109.436 110.142

4.2.2. S/W 9 ZRE BRMUIANC] KIS AL S/W R AR BAA 229 3]
N¢E7Mhl%ﬂSﬂN“‘ﬂ%HﬁﬁAWV“W*ﬁﬂﬂw&}iﬁéﬁﬁfﬁ@ﬁ%fﬂf%¢%%
T4 AL AHHILA Atk Table 43014 HE FAARY AL AR FEAT 2 3T
WA gtk mebd 74 REEe TR 5 Y 74 AEES Sl $4 B8 455 1E

s},

4.3. CFNAIZAIZ 0|23 S/W U 2FEZEMU|A BIIXSE

4.3.1. Pg¥s S/W B AFHAAA XY M2 FADE Am Aldke % s

£ 20009 11%& 20043 129704 717+& iAo ® 3 S/W 2 AFHAAA v~ 9 f2ueke
A2 3TN AES ARk 3TN ARSE vl AR FAREA, eeivet 37 sAAT 7
AR ete] AAE WS FASt] Aol uHBIAE F 377 A% FTolA HFHoR 127) NxE
MEL B7IAFE T8 AE2 AL ]S 7F 11 BAgE A
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tlo rr e

B o py
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o
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o
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4.3.3. PAX|ZEQ| AHUE EM ujot S/W 9 AFEIAA NG 2 2729 ]

A B E getelr] 9138 3771 A&l Hls] DF(Dickey-Fuller) ol 218k ©h]2 A4 (unit root

test) S FHBIACE FAFE 1%t S AR o] Jlon {of5E 5% A= ‘%%Hf@r‘%’ Al

XAV TEAR S 7F RS ok ok AdEl A sk itk AREL FosA 32 ATE

ERATE 14} AFESE & 29 AR AAS 23 BE RS 4T 1% A otk A
> o

& 25 g9tk 2o | A ARF RE ARE A4S T Akn B 5 Sk

SERE

/\_4

4.4. JI&EA| 44

H ool CFNAI

s °]-g3}f 7Ht*‘ TR F ZF A R TE ST T AR &85
9&5}. 377N Ao F

[e)
= =
BENE 53 7H5A AL 54 (eigen value)2] Fhol 1R 2 FAE2] 7|

H
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Table 4.4. Correlation between 12 indices

A4 | Co1 Co02 Co3 Co4 C05 C06 cor co8  C09 C10 Cl1 Ci12
Co1 1

C02 | —0.279 1

C03 | —0.378 0.891 1

Co4 0.180 —0.199 —-0.359 1

C05 0.077 —-0.213 —-0.367 0.995 1

C06 0.070 -0.219 -0.361 0.979 0.991 1

cor 0.267 0.151 0.145 -0.148 —0.155 —0.153 1

CO08 | —0.106 0.196 0.269 0.111 0.083 0.068 0.166 1

C09 0.037 0.165 0.273 0.379 0.357 0.341 0.319 0.203 1

C10 0.136 —0.142 —0.297 0.596 0.642 —0.147 0.095 0.266 1

Cl11 0.064 0.173 0.053 0.212 0.142 0.472 0.305 0.396 0.261 0.100 1

C12 | —0.198 —0.075 0.401 0.193 —-0.164 —0.023 -0.304 0.322 0.117 0.074 0.246 1

Table 4.5. Weight for 12 indices based on Principal Component Analysis(log diff)

TS 9 FE5891  FE892  FFL9A3 IEA

S E2A S A9 0.060 —0.024 0.651 0.1877

A Z QA4 S 2000 = 100 1.186 0.552 —0.234 3.7120
AZH7FeEAS 2000 = 100 0.266 0.466 —0.247 0.8325

S/W % AFe A A 02 PAA] 4= 2000 = 100 0.478 —0.090 —0.057 1.4960
S/W 4 AFEFAMU & Z81A 4 2000 = 100 0.482 0.063 —0.072 1.5086
S/W 2 AFEHAAAMH 2~ wjZA=)4 | 2000 = 100 0.477 0.044 —0.084 1.4929
T An) )R] 4 2000 = 100 0.104 —0.179 0.063 0.3255

S 1B RN o S o e 2000 = 100 0.055 0.387 0.233 0.1721

AV TR S A A 4 2000 = 100 0.201 0.365 —0.038 0.6291

S/W 9 AFe A0 29 wi ) 0.369 0.051 —0.006 1.1549
S/W 2 AFE LA N~ A IR 0.091 0.379 0.153 0.2848
A7 &A=} F7F 0.065 —0.001 0.213 0.2034

T 8ol 7HE 379 4% P7 FXE s daeltt. 879 FF Y FollA 22 1 RS
7y Azsvitt b2 A vkgshe e yeigton, FE5F 4 teiA vt B xS0l dolstA vk
s & g Uk o] MeEES ?*ézlfii Sa3te] CENADA Y] g ge) Zh2e] 715 %9k 883
TE stgsiglon, HEHer XlE%TJ&I AAIA, FAEEAT vt A7) SR 28
= AREE 1A 12709 AFE A5 Table 4.4% 127) | £2] AABAES Jehd Folth
Table 4.4°04 C01~C12= 127H9]x EAEZEAE, AZQAMA S, AZF7FEEAS, S/W E A
2}

FEHIH Anla ARG S/W 2 AZEBA Muls 2345, S/W 2 AFE R0~ vz
A%, A A4 aWFRRA FEAS, AuFEAFAR S, S/W D AFEBAA A £5
A S/W H AFHBAAA 2 AN, AV)FAIFIHolt) o] 12719 AEE FAREEAE o] 8§39
Table 4.59} 22 7152 235 =237 = dth. 542 (eigen value) 2] o] 1Rt 2 3589wk &
AP 15T 2 35899 MeE 370elth 3709 T8l A HA °°1U¥°1 BE 744 Axe &
HAE 7ML e, +5°°1°ﬂ sl RE A%7F LA wHgEith F iR 2912 1 53571 A
FEuth 448 AAE 7N QA kot ZPEU}D} t}2 A Wkgat= Ao g LEbgTh

Table 4.59] A3} Az B2 F7E 37122 71 %o, S/W 2 AFH FH Auj2 Z3125, of
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Table 4.6. Based cycle data and lasting periods

2w 71 A& 7124 (NY)
N A3 EE BE &4 7] F%7] =27

A 14387 1972.3 1974.2 1975.6 23 16 39
A 2487 1975.6 1979.2 1980.9 44 19 63
A3437) 1980.9 1984.2 1985.9 41 19 60
A44=37) 1985.9 1988.1 1989.7 28 18 46
A 537 1989.7 1992.1 1993.1 30 12 42
A 6437 1993.1 1993.3 1998.8 38 29 67
A 7487 1988.8 2000.8 2001.7 24 11 35
A 8437 2001.7 2002.12 2005.4 17 28 45
A 927 2005.4 - - - _ -

A10¢87] - - - - : -

Table 4.7. Increased rate of indices

o= A ol g 7S5 HAT(EAR)
- B71AE S 371 AE nds 371 A5 7+
06/00 100.365 0.377 98.094 —0.637 103.7 0.096
12/00 99.720 —0.820 103.359 —0.631 102.2 —0.014
06,/01 100.994 —0.155 103.045 0.080 100.3 —0.199
12/01 101.592 —0.677 106.414 —1.079 100.1 —0.699
06/02 102.288 —0.328 108.590 —0.557 101.1 —0.395
12/02 101.676 —1.554 108.290 —1.321 101.1 0.196
06/03 102.590 0.720 108.857 —0.027 101.6 —0.202
12/03 102.349 0.133 107.667 —0.386 98.8 0.597
06,/04 102.512 —0.067 107.619 —0.394 99.9 —0.600
12/04 102.512 —0.659 110.253 0.907 98.8 0.809

ZAR) 5, BARAG7F 22 1.508, 1.496, 1.4922 =4 et on] A2 244 0.187, Bl F4H] )
SOHAIF 01728 S| YEhd 7218 R 39 Aol wet vlFo] oF 2004 71A] Apo 7F .

4.5. M22 dJIX|t 715 Hlw

7% A712ANAY A7 2 784S Hrtske 71 2 N AAARES A%, 59, $H A
RE FESH= 7]E0] HH 7:]7]—7_': 543 A71H%E FElE AFeted Ad2 AV He AS VE ¢
gHgoleta gt} 12709 4 ARE AR MEL F7IART AE ARY TAA AL st
I Qoks oA I FolE fEluety] EAA IR 7]1E 43U (reference date)oll &3 A7) FAI}
Hwstr] fste] WA fEluete] 71E <80 74 <8719 AL 5o 54e Lok Tt (Table
4.6).

CFANTHAZ o835t S/W 9 AFHARAA U2 A7 A+E 23t 23 Table 4.77 22 4%
£ Atk WA FElvEre] Aee) Afolrt A& 5 Qe Foll A S/W 2 AFE A=A 6|~
° %

7)
o ANA4E FEHT A B BRe A2 7 B A2 AE] $A4 2 wels
S/W 2 ARHFAA L FEAE o8 FAAR S/W @ ATE e Auls

SEFIUA, BAYO] WESHE AT EASY WAL 1 o) 2
1
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Figure 4.1. Trends of indices

T AFUATE HSE FAS Heln QAT A7} Bl WA B4 Fdel Fol7h w4y
Sk S/W 2 ARHBANNZL B NS 0§ /A5 FARONN BES 37 FEAS
£ AAAS 2 Z70] QI WST FAL B webd, FAREAY EAE 0§ ¥ AT
wpol A BeFRA ek 2715 ArllE o] ol A4 4yl o ¥ @ 4+ 9

5. A2

2 v AAle g S0l 4 TAe F47I9Y Aol A FAH L Jon, FRAAA
W% E SeiE T ok ole @ ARIA Fardel A7 B AFBEE Aol ALIA Tk 4 3
= WS daFelgia & 5 gloy, AR o 7oA Txehs SaAxY A7 #dd AxE
2 tjF#& BSI(business survey index)ol| &3}3te] A&3t F7|E FE3] ¥Hdsitiy B 4 gty wet
A QApolAE $4719] 4719 BRs o Aee A% shetaly] fiate] AAle] EANRE )
goz I Wess TR F4719 A71RY 2 ASE hdsked 98e Foh 2 7=
Selve) 22 ABNES TV OUH ARSENE 237 A2 AAVEALI o= HE F
sela Aol Q7 A7) Fee Besln A7) AERE 49T 5 deslE BAssith B8 A2e
71 A FHFEd HAshks 354 w29 0] vigE & A= Hee] 77 sAF &
HollA FEdve FHe AU A9 SAAEE vEer Z7183e A8t skefstar o8 7t
2 AFxe}HE 2 BrEo 2N 2L B 2 BE AAS= 997t 9tk
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