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Measured, American Journal of Psychology No. XV, =} #sre] BE#HT(factor analysis)
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Analysis of the 1934 Vote in Chicago,” Journal of the American Statistical Association (1936)-%
T F 4 283 AREAA 3o e A A HEm A2s BHEBAAY EEH=
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fepse) A 2 A £ BRI H Hotelling o] Z53t M5 4# (principal-compo-
nent analysis) @ o]z}, o} H¥7el #EE g3 7l

=) & {Ex(LE) BB (standardized variable)® z;, zjeeeereen 2, B Q7Ele olAL nrt &
AL BB uy, up,y eeveeeer s up 2 BT A& REITTA SHAF uy, up, oo , 4y
3} o] EHD.
Z1==Ryy Uty g eeeeeeeeniiinnininn + R,
Zg=ky Ui+ hyy Uyt eereeereieininininin, +ksp up @.1D
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(2) H. Hotelling, “Analysis of a Complex of Statistical Variables into Prinqipal Components,”
Journal of Educational Psychology(1933)
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o mAEE Rl vk B 2.09 ;£ Lagrange o] REFRFe s F& A £
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F1RAA FFYel A RS REE Q.1DA4 FHER

ol ATRAIARRE 129 Tz £ 8BS HED. 4R o BE .10
Aste] RwlAl ERSe] BrEE el HERELD BB S#l S =4 Fiste T4
EESY REE HEGL FEke o8 A3 EHEE A4 =T EESAAY REE
HEZ 5 g

Blkol ERADHY #Eelth oA F¢ RHEges #BA3H7] $1814 G. Tintner &
YL EolETT

aE EHY WAMEERS, FRAMEERY, #EEERE ¥ RREERES &%
X, X;, X5 2 X2 FoReR v {H 2E $EEE 1935~39 E-S HMEo 2 31 1919~39
FRY Aol

azla aut HENA 4L HERARYTEIS et 2

B21% HREBTH
X X, X3 Xy
X1 1. 000000 0. 495941 0. 872836 0.481240
X 1. 000000 0.768279 0.709807
X3 1. 000000 0.712358
Xy 1. 000000

webA BFEE 210D s Ze] A & AdAY ala &R RS KE
§ Misle MELRERE &3} 2ol slth
1. 000000k;; +0. 495941%;; +0. 872836k3; + 0. 481240k, = 1ky
0. 495941ky; + 1. 000000k;; +0. 768279%3; +0. 709807k4 = Aikz;
0. 872863k, +0. 768279k;; + 1. 000000k3; +0. 712358k = A1k, @.11)’
0. 481240k, +0. 7098074y, -+0. 712358k3; + 1. 000000k, =Aikgs

] (2.11)'% kg vl A & & & wksh o] 249 f75IKe] 022 2 « BE 7}
A 5 gtk & oo (2.12)7°] parEH FE M 5 A

’ (1, 000000~ 2,) 0. 495941 0. 872836 0. 481240
F 0. 495941 (1. 000000~ 4;) 0. 76829 0. 709807

0. 872836 0. 768279 (1.000000—4)  0.7712358 | =0 (2.12)
} 0. 481240 0. 709807 0. 712358 (1.000000—4,)

o] (2.12)'% =9 1,=3.033424 7} ==} o] AL (2.12)'9 BXBel. o A& (2.11)

(4) G. Tintner, Econometrics, pp. 110—112(1953)



d RASHR, 2 kn=2,=3.033424% FMsd AdA ERHS RPUt Aol 25
ohg3t g
k11 =0.817391, kx=0.888102, ky=0.951934, ky=0.818076
e A ERs] Bl BHe HECl Y FREE hEs 2] "
F1?=0.6724, kn®=0.7921, k5?=0.9063, ku2=0.6724
s A EZRSE X9 S8 K 67%, X8 S8 W 19%. X9 HE #
91%, zzla X,° H#E ¥ 67%F I#RHEdctin &< gk

I #EETEHERY WA CHatod

R. Stone®.2- S, Kuznets 5o°] g3} 1922 {Eo] 4] 1938 4E7421Y %EY BERFRBYX
HBRRS 1718 HECA 27 BRC A4 ERL0W-S BAY 39 EER AT
31 BAERS #HHd 39 BAERY &5 904 RAEEE £8EY oH

IR KERO osiM RASE SW HE
% ® #£1HRE $E2ERE F£3HER B E
B&EWE 0.9666 0.0229 0. 0089 0.0016
EEE%E%@% 0.9068 0.0009 0.0851 0.0072
SEMEE+EAEFE 0.5018 0.4918 0. 0006 0. 0058
BEELMAMIHAMBA  0.9462 0.0087 0.0296 0.0155
BEEAY ABA 0.8267 0.1215 0.0431 0. 0087
BRH 0.7311 0. 0051 0.2581 0.0057
M 0. 4992 0.0019 0.3367 0.1622
MIZEER I 0.4230 0.1010 0.1093 0. 3667
EHEREAR 0.0889 0.7209 0.0252 © 0.1650
HAME SR 0.5467 0.0332 0.3961 0.0240
ERRFE 0.8430 0.0558 0.0849 0.0163
E % % 0.7184 0.1382 0.0590 0.0834
BEEH 0.8270 0.1333 0. 0066 0.0331
®F 0. 0000 0.7486 0.0001 0.2513
BA2YE o ERFET 0.2108 0. 0001 0.0537 0.7354
HEABFELE 0.7078 0.0885 0. 0074 0.1963
WHKE 0.0447 0. 0051 0.3883 0.5619
& # 0.8076 0.1059 0. 0609 0.0256

(1) G. Tintner, Econometrics, pp. 107—109(1953)
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B354 (residual variance)®] HASS 5 3.1 o] FRE whsh 2k oA & 4 gk u}
s o] HEFEE HAAE 3EEREA A 1 HH#e ABH(E =E BH ¥H
W 97% Lik)e] REIS I grh 2# 1} ool & YobA EEEDE 4.8 o] 3EER
o f40] MBI BAL 4 95 AolE Wolw R Stonet 1 el H1ERE
BRAG GRS EHR, $2ERS BRARS sbE, 12a $IERS @z 47
s gk o8t ol AZE AEEEA ovt o g AL thesh e 3MEe AEMR
Bolth (8 3.2 #3D

32X
| %1 5K % 2 HE 3 T
BERFE 0.995 —0.041 0.057
BRFB#LE —-0.056 0.948 —0.124
B —0.369 —0.282 —0.836

olol Al 9 MY REHS WET 5 gt ol% o] E3 1KY 17 HEE] H
SEEREA oA RHEE 4 L-&e] BAEsH H A

G. Tintner &= o] &R a4 FHEtBy oz BEHIKIS Bike REsHAE KH2
iy BEBES] fRfEd] HEAE RS B R g 23 T. Kloek @ L.B.M. Mennes 9]
HiE-L o] 22 R. Stone 9 HiE #E—PA A OH KEBRo 2 sl MRE BRE
Mysel Zo=z Hfgsla slth

IV. @B Esmol2l BA tistod (R D

M. Megee® & 7421 Eigel A 2] #scs 23 ek A7 Bre BEmmo] Ml
BES B QelA sl HEEkS BAEE Aold, A Bwe ERANS ow
HHD WA 9o HERE WEs Aficd CERESFT HKS) BRI A
o) HE(EEAIN 0] 2 RS EHS HE e Aok a2z o] el
KA MBS 25 Ae A4 Biclth <A 4R B4 Bt WEE Bo
& thEoh

2E 4 RFk(Retechnique) s T3 gtk o] Fke B4EM EHFo A A
go] o3 e o Tl Al ) 4 EES FEE G| Each i W

(6) T. Kloek and L. B. M. Mennes, “Simultanecous Equations Estimation Based on Principal
Components of Predetermined Variables,” Econometrica (Jan. 1960)

(7) M. Megee, “On Economic Growth and the Factor Analysis Method,” The Southern Economic
Journal (Jan. 1965) -
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Stephenson 3} G.H. Thomson® o] 1930 4Eftell AT Q T4k (Q-technique)-& 3 =t
o] k| Ax o) =3 ERO FREIS MEE @ FAC) A BRSO FRE X
& Bii(score) |7} 5HEE h Toz MEHK (Mtechnique) & Ex fivh o] FHE HiH
ol =ha BLE FRslr] Q8 ki 5 T xS ®EHS ket 1AL RE
o) BRI (RS RN TS Rk #fEste A& WAL =R sta 0.

o) gEh o] & Avbal Fnd KBRS MmE A BRe wES AT PR
24 gERds @ & ) RS BRY FRES A RERRES B8
Be) A3 RS BEE T k. D Q& HR BHE At KEBERE i
fy ) B BRS BES 5 40k 223 () ML i) =2 88 e il #
L& maEste B e & vtz &+

a7 BRAHE 5604 Q& Bme thedk 29k ox o] #Re 971 9894 1LAR
Pt 883 ke Bt B HE], & REREREY Rigthe A& BESL
9 & o2& 1 kERS EEY) BEe 2 e B 58 XEIAs EHERE
g e &ﬁ%i’ At v avkx] BESHA grhe AL BRES R Sieh by HEe
vhz ol b Zhe BETO HE, A=), # 2 R A4 53 HEA o
13 ERES Fngh

ol E R tho EHES Fssa Stk

(1) ¥ F & 75064 MR MBS fAs ook 3h2 WAL e 3WPIEEL X
F2R B FEIREHRS PFEERe] 2 =E i8S BRI HEFESIL g FI3KkE
KRER-S KEA AR REC oA FuAds & FERC Feozy HEHNoz HEY
oh 851 KA1 FBUTHA A 1940 4E R T} 1960 40 glojA] HEMMe s o BEEY

XS EEE—1940 H#Re A, % *Ee BERE—1960 ARY A3, %

L ool &g 26 1. BER B 21

2. Bi@s B3 KEES BE 1 2. it %3 kEX BB 15

3. B B 9 3. Ryt &

4. BES BH 7 4. Awl s, ADHE B (LBBE 6
53% 49%

17519] 271 : 48X 75

(8) W. Stephenson, The Study of Behavior: Q-technique and Its Methodology (1953).
G. H. Thomson, Factor Analysis, Its Hopes and Dangers, Proceedings of the XIIth
International Congress of Psychology (1951)

(9) ¢] Frk-& simultaneous programming of matrices 2t &2 7 % 3t}



A2 BEF—1960 ARY MAEH. %
1. HEEst oA 13
2. A= #rife 10
3. fLBRA & 8
o4 BEXZHI BAEH 8
39 %

7509 =7) : 32x98

el HES—1960 B At %
1. EIUREER SBHEG 12
2. EWMABEBEHR 5
3. Bhiya & 3
4. st BA 2
22 %

figle =7 :15x29

Berry o {HABHABRERS BRY e %

1. Hiss 84.2

2. AR 4.2

3. Pid HAMNF o149 R 2.5

4. KE= HE 1.9
92.8 %

11519 27] : 43x95

o oy W 52 RERHITS R Qo4 BEYch Mozl By
HWERE FH BB A2 04 81 Kk EEo) S 2 #ERE ol ok Bk
AL FRAFEDL Qb 28 o] EmES ARkl B MEY S RER 55
gk o ®eHE Aol ohiE FEAHADE ME=ste SEEYC T RLA %Y
I BB 551 KAEEHMS) ST A RS Bkt BEEI AREL 4SS
ol el FEBClA Wud TR H1kEE 52 kERS BkE 55 4B
MRk EWS T 3HMAA BES Kista g+t \

(L) EEN AL 4 EFEo] 1940 ol & BRY MRS BB 53%F 27]1 1960
ol 49%E HISt vt o] WA Sl ERE 1940 LIRS BEET Bl
o S no] BT GH) SRE) HEIT.

ohgell M]3 o) A& 4 ERFe] ks MEHY 39%E 222 Bl A e 22%E &%
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MBSt givh o) o] WA A ERE A =519 ER, HEREY 2R, ¥
g g ZoRe) HEe =R Y BWe =519 %R ERISL .

2o B.]. L Berry & JEG{LE) 208 (ranked data)® S A [HAAAE 2 B
Fel Bse] A 81% BBt 98-8 Fohyth o BEE 759 278 B
A UF 2 me] =eW oA Sk e MZBE Rl S JERER 2R
B @AYE R

() SR WESe] T BB L] AHA fHY Ao HBE o] FE HESL B
el BlolA & 4 SlE uhek o] wrekxle Aol ol th

(2) BRAW-E BES BEsiesl HMsha D B. I L. Bery 9 R. B, Cattel o] #3
ale} 2ol ol F WES SE= o $a kEe BEE Fohid SlelAx i
Feko = B §vh WEN REW BHO L RS MEE 1T LRI
BEslel BEAHS 475k AL WHER Joleh

ool i FHWE U Al B FEE A GAENE D & 40 BEAKY B
B 52 gk 2Re ohes ek

() EHEBBAAIY RS SHA BED FATEYS TR s o AL B3 gk
Bl AL BEpLR MEL 95 28 o AL BAMeE HRYL Bimsl gl
Lt WA BEIES ol HE REMATo 2 EHT 4+ g5 oA
EPHEER Mo 2A WS BRS HASA S S @AT A RET 4 9k
2} Mo = EEY MRS QIR HSns —BY SEBEY AEL o%
25 @ Thktk] e e T A BRAFEEHEY B A B 33 DS
S o] Ay EEBEY ARMES dHA 2o $8 otk

(L) H=8Y AA: FHE BEE BB BE, TRS BN B89 B8, =R
o fRiE, MUY S REATY MRS A, MBEMEN R HEukd BE U EES
Pk B BB BF olLmES RS AN WADT 2¥} EREAHE ut
gel AL 9t BEEE 57 ERAFLTE MY Wit ko] B3 8
M BETS e 2 dagsh

() M o R #s [E2-9 09 RoRAe: o %ol MFyel sz, &
EHRA 2 RS SBRAHD Szch 28y e [See s QB BH
e B Wi H7HE WETo A B d 5 Otk AR mEgee vl
B MiGe TERGHNS UEhE 4 glo U MRS TERTEMES Yy &
gt



g o} 7HA o ERAHY REE Wela gieh 2o 9k o s 2

itERIRA Sl A ERAHS st BES MSe piEY RIS o piRE
T3] S1ste BmERE S-S BRpd BEE o8 = 2z iR de BEE K
Fshe Aeolth o Akl Mg et uoh B BRE 9 Gz BEsY] Ha4
BEDZST At EESFERS ENES oo A BREs T EEnd B
el "4 we BEME BAYT 5 dt ol B Al k. oL KHY ojh #FY
R BEREE sty WEsH] YA #HE 5 don = MEEES el 9
A GERE 4 =k

For ot MHBERES GHEl 2T HEE A BERONS @A &9 dos
o f73teloF & 4§ =g o] £a Yt

(D) REEREOHAA S BEE] BEE(weigh)E Felw7] & 17509 #.

(L) BEEE 2 RS &k, g 2 RERENA B BZRS 883a gt 2
BE BEESH] 1% LB e

(o) &S MEEES #HLE faRsly] S1gk &rhiel 4 EHBRITIS HAK.

(2) 2 - BuRm iEn 2 LER B CEREREC Y EA.

(m) BRY g g9 984 e BEES BEE o] 18 o B A e
Fol 2= BEE BERS B #E.

V. RBHRHUS BEAA tisted (H2)

I. Adelman 3 C.T. Morris, "9 &£ f&# Boaly #tet KHEATIKMES] HEEA
of FF PLEELL FELS 48 Byl 2EY mxs 23 Jrh 252 o] BYE
Sl A 1957~62 RS 74 18 BOEERC] B3 1 A% FiSst it BUAl MEE Ve
= B B ERSWENS BAStw St o8y o5 RilY EEkEEKES T
(v 9 Wikt KR en Busr B 2 SUUEEY BENY HEKTEWRY &
B HFe] 1A U AE Fiis LSS MBReEEE e kiksta slch

25 BRANE /7317 S84 ¢4 59 2289 man ey BRGEE D
€ &@cta gk

@ EFheyel BEHMY 27 @ B HeERS B © HEKE © Madld
HE © b ABY REEY BE © LAETRER BEEE © BREZY ERLE

(10) 1. Adelman and C. T.Morris, “Factor Analysis of Interrelationship between Social and Political

Variables and Per Capita Gross National Product”, The Quarterly Journal of Economics,
(Nov. 1965)



® ey BHky BE © RN A At © BES SHe HHE O B
IEEICE @ BOEHIES) Hi @ SEEEY wmOE O ®EBRO AW BOE O TR
%o BE @ Boai1d £hE O @Eng ri=l=19 @nE @ RikksEs REE—%
Mo BE O EEe] CHBEESY BE O BN SRR MRE @ ey
RO BE @ BUsHlIE ZEE. 714 @9 Hl meafkdd daed Htkd B
BHERD (5 8%, BE 2 RFER Y BREG RETFL B HE &Ik, @
o] FEk#ES FHEY EMRLES Bes] @ BEHIEES s o] -$27] 9l 2
Jf HBE FAY HL @ Ad EME T STBEHEY ARE BEAY
L oAd) EME T BE-EEHEUGE gt o™E ¢ 1AE GNP & @9 3
Sl 3 AR BERRIA BREezo Ak, @Y ASdE B-BEHIE A
STBERIE=S Bt RS ol sl

&) giERgk 22 fEe BEE 2 Asixl= HFstan Yk

(1) AFED it 2oz KEFsHE A

(L) MeEteyel B e BERE #8T 4T Y= A

(T) &EA A fizs) EfErl 2
a2l A o] S AANA T4ERE HHet it

AA =z 228 BB sk s Bz 74 EEY &K A, A, B, B, 53 2 EH
#(letter score) & [ffELs}aL ¢l =} »

ToR olE IEEE tha A2 MEIY WERELS At #EEiB(numerical
score) & [ffgRsta §ir}.

[ﬁﬁﬁﬁ Adq4 CAA [%ﬁ%ﬂ- Aol 4 D7tz ]
A o] BB 7= B A= B rle B
IFER e 4 BB
A, 100 A, 97
A 90 , A 90
A_ 80 A 83
B, 60 B, 67
B 50 B 60
B 40 B. 54
C. 20 ol 41
C 10 C 35
C. 1 C- 29
D, 16
D 10

D. 4



25 LEY EES A4 BRSNS TR0 B EEe 932 ga BRI
o RS TRk Y. 28 BRE BRI RS BRF RS (factor loadings
matrix)o] 23 2] -$-% 5.1 FK T o gl

o] #9 HiE & —ez XRAA et BR 79 ©Er BUsW BE (d Aig
B EEHS ehidch ur o B#o s el EREFAER 389k o ek
FER BED B MERS vehd =k
SRS o o] vk ARt & (@)L e ERS FREES EEd %Y B

$51%

EWE BERT
(TA 189 #HER)

o] MRFHREE o] £ BEY

Ef

Egs HRERE
F, Fy

BUARY ftERy 3RiE Fy s hi2(RY
1. 1 A% GNP 0.64 0.43  —0.22 0.12 0.661
2. fE#ERYL BBEEIMAIY a7 —0.83 —0.32 0.21 0.03 0.832
3. HBH HeERY HR 0.86 0.26 —0.06 —0.04 0.819
4. FEKHE 0.83 0.37 —0.08 0.09 0.840
5, s 2%o & 0.85 0.3¢ ~—0.08 0.04 0.843
6. LBAEN FE®R BE 0.72 —0.30 0.07 0.17 0.646
7. LEREBERY B 0.63 0.31 —0.40 0.05 0.658
8. MKEZY ERILE 0.64 0.46 —0.33 0.13 0.753
9. REnysmEe Bk 0.36 0.79 —0.17 0.19 0.815
10. HES HY BHE 0.27 0.86 0.04 0.08 0.829
11, B RELE 0.33 0.78 0.07 —0.30 0.810
12. BURHIES A 0.42 0.68 —0.06 —0.11 0.657
13. SEHEBH O 0.29 0.71 —0.34 0.08 0.715
14. BB BURRIBRIE 0.33 —0.58 0.29 0.36 0. 690
15. {TERAEERY B 0.30 0.53 —0.48 0.20 0.636
16. HmHe Hrkk —0.03 —0.76 0.20  —0.07 0.617
17. RENBEHEY BE 0.42 0.14 —0.55 0.24 0.549
18. @#ER A= =9 ghE —0.03 0.15 0.82 —0.04 0.700
19. REEHS RE#H—-ERY BE 0.6l —0.05 —0.57 —0.01 0.694
20. FBES REPEEERY B 0.11 0.21  —0.75 0.29 0.696
21. BS REBIEES] o BRREE 0.27 —0.41 —0.48 —0.41 0.638
22. iEPHRERS BE -—0.23 0.03 0.08 —0.84 0.771
23. BRiARIBS] REE 0.04 0.08 —0.24 0.86 0.808

(A1) 252 FRNT A st 2o 24 H.H. Harman, Modern Factor Analysis(1960)} L.
L. Thurstone, Multiple Factor Analysis(1961)8- #ep§sta glvh.

(12) (0.64)?x100% =41.5%, (0.43)2x100%—18.5%,

as)

=14%
EiEMAES ARe Tt

(0.22)?*x100% =4.8%,

(0.12)?x100%



W ol SalA #ea= e B 0o MBATES HAS JeEbdeh o] RO 1S 24
1 A% GNP 9 BRM 289 41.5% @71 BRI & Fiol 9814 249 18.5%71 X
R & Fo 984, 229 4.8%7F BRI & Fyoll 984 o=la 229 1.4%7F B
RIV & F,o o814 #RAEE & 7 9+
o] & REMF-S SBHY BR%MEY HFY A3 %S HLEE(communality)
FoRsla gk o] FEEEE AEER 2% oA HREEE = MELSES HEE vE
We weld mEiEsAe R 3 ELEte. fA 1 A% GNP 9 HBE=
(0. 64)2+ (0. 43)2+ (—0. 22)2+ (0. 12)*>=0. 661
ol & 1 A% GNP o B #HS] 66%7F 22 @S] w1 Buahy BEAA b=
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EWH ERI-¢ AR ite78), EE ¥ B SEeERd %3 HEfEm
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<Summary™>

The Application of Factor Analysis in Economics

Hyung-Yoon Byun*

I. Preface

Factor analysis method, which is an applied branch of mathematics, was
devised by J. C. Spearman in 1904, and grew up in this century with the field of
psychology. It is increasingly being adopted by other fields, such as economics
and sociology. In economics it is applied in economic growth or economic devel-
opment theory.

The present author is especially interested in the latter applications. But before
examining the core of the problem, it may well examine factor analysis itself.
And R. Stone’s 1947 paper, which deals with the application of the factor
analysis to statistical technique, and which is the basis of T. Kloek and L.B.M.
Mennes’ most advanced paper of the field, is useful for understanding the im-
plication of factor analysis method.

In this paper, therefore, I introduce factor analysis first, examine Stone’s
paper next, and then M. Megee’s paper and 1. Adelman and C.T. Morris’
paper on the applications of factor analysis to economic development theory.

II. Factor Analysis

Factor analysis method is applied to economics in the form of principal com-
ponent analysis which was devised by Hotelling to deal with the problem of
factor analysis in psychology. By principal component or factor analysis we try
to answer the question: Is it possible to analyze a set of variables into a more
fundamental set of independent components (or factors) possibly fewer in number?
Which portion of the total variance can be accounted for by each component?
Here, Hotelling’s method of solution is introduced.

Assume that we want to replace a set of standardized variables »» (G=1, 2, ---,
) by a more fundamental set of variables w; (=1, 2, .-+, p), such that

z=Ku,
where z is a p-component column vector, K is a p X p matrix of coefficients,
and u, a p-component column vector. The components u; are principal components
and are orthogonal to each other.

We want to maximize the contribution of the first principal component w:i.e.,

maximize S,

* The author is professor of economics, College of Commerce, Seoul National University. He is also
research member of the Institute of Economic Research, Seoul National University.



Sy=2; ki
under condition that

R=KK’
where R is a p X p symmetric matrix of correlations between the variables =zi;
and K’, the transpose of K. Here it is found that the solutions of %, are the
components of eigenvector of matrix R corresponding to the largest eigenvalue
A, of that matrix multiplied by the square root of ;. Similarly we can find second
component (or factor), third component, and so on.

III. On Application of Factor Analysis to Statistical Technique.

R. Stone has applied the method of factor analysis or principal components to
national income data of American economy taken from the years 1922-38.

Here seventeen variables are reduced to three factors and these three factors
together account for more than 97 per cent of the total variance of all variables.
Moreover, the three largest factors can tentatively be identified with income (or
output), rate of changes of income, and time trend respectively.

T. Klok and L. B. M. Mennes have, in their 1960 paper, furthered Stone’s
analysis and give new economic meaning to that method.

IV. On Application of Factor Analysis to Economic Development Theory,

I. M. Megee’s paper purposes to discuss the usefulness of mathematical model
for analyzing problems of economic growth on the one hand, and to analyze
briefly the findings from some particular implementations of factor analysis with
the hope of discovering some advantages, disadvantages, and implications for
the use of the method in economic growth analysis and planning for future
growth on the other. Our interest is in the latter.

She introduces three techniques: R, Q, and M-techniques. These there techniques
provide the means of testing three kinds of hypotheses related to economic devel-
opment: R can test hypotheses about variables causing economic development,
using the factor loadings; Q can test hypotheses regarding the area differentiation
of patterns of economic development, using the factor scores; and M can test
hypotheses involving changes of variables or regions over time.

Although it is quite useful for testing hypotheses, factor analysis is also con-
sidered as an ideal way of exploring the unknown without the necessity of
assumptions. It is possible to construct a large data matrix of economic and social
variables and run factor analysis without any a priori assumptions. But it has
some problems in the construction of an economic development matrix.

A major problem is lack of availability of data for desired information catego-
ries, resulting in their omission from the study. Another major problem is that of
subjectivity, the selection of variables, the naming of the factors, the delineation
of economic and social regions and the choice of the factor analysis method



itself all introduce a certain amount of subjectivity into the analysis, though it
would seem to be less encumbered by restrictions than is multiregression analysis.
Unlike other multivariate techniques, factor analysis cannot show inter- and intra-
regional structure and flows, though some can be inferred from Q-technique.

The most important use of factor analysis for the social scientist is to isolate
important or strategic variables for further study and to eliminate extraneous
information. And factor analysis model can be used to identify and measure the
relative importance of certain sectors of the economy as well as to indicate
regional differentiation.

V. On the Application of Factor Analysis to Economic Development
Theory, II

In their paper, I. Adelmen and C.T. Morris attempt to gain some semiquantita-
tive insights into the interaction of various types of social and political changes
with the level of economic development.

For this purpose the techniques of factor analysis are applied to per capita
GNP and to twenty-two indexes representing the social and political structure of
seventy-four less developed countries in the period 1957-62. And to see the
regional differences in the interrelationship between per capita GNP and socio-
political influences the countries are divided into three groups: African countries,
Near Eastern and Far Eastern countries, and Latin American countries.

In their analysis, the remarkably high percentage of intercountry variations in
the level of economic development (66%) are associated with differences in
non-economic characteristics. And a strong association was derived between per
capita GNP (or the level of economic development) and two aspects of socio-
political change: the socio-cultural concomitants of the industrialization-urbanization
process (Factor I) and the Westernization of political institutions (Factor II). In
contrast, a rather weak relationship appears between per capita GNP and
indicators summarizing the character of leadership (Factor III) and the degree of
social and political stability in the past decade (Factor IV).

In addition, the results of regional studies indicate that Factor I is overwhel-
mingly important for low income economies in which the absorptive capacity is
sharply limited by the inhibiting nature of the social structure. However, even
among countries at higher stages of evolution, the social variables remain the
most important element associated with intercountry differences in per capita
GNP. As for factor II, it is of negligible importance at the early stages of
development. This result probably arises because both the ability to generate
sustained economic growth and the evolution of more sophisticated political
institutions require fundamental changes in mentality characteristic of Western
thought pattern.



And at the last part of the paper they emphasize that the relationships found

between levels of economic development and differences in social and political
structure are neither caused nor causal.

VI. Conclusion

As M. Megee points out, factor analysis has deficiencies such as lack of availa-
bility of data for constitutions of factor matrix, incorporation of subjectivity, and
impossibility of showing inter-and intra-regional structure and flows. And in
the application of factor analysis to economic development theory, there are
many to-be-solved problems: we must construct matrices to find weights for
variables on economic development; incorporate political, social and psychological
variables into the study of economic development; and vary the numbers and
kinds of variables. Further, this analysis is a laborious method because of comp-
lexity in calculation and is subject to the type of computer. But this analysis is,
as Megee says, useful for isolation of important or strategic variables for further
study, and for elimination of extraneous information at an initial stage of re-
search. This is the most important use of factor analysis for the social scientist.
And it is also a merit of factor analysis that it is a highly complex model
which can incorporate many more variables than the ordinary sorts of models
constructed for dealing with economic problems.

In Korea, econometric studies are beginning to be applied to real problems. In
these studies efficient model building is the most important process. Here factor
analysis method may function usefully. And it may be thought that economic
forecasting will be more accurate with the use of factor analysis.

In Korea, more attention is paid to the gross national product or per capita
GNP. But there have been no attempts similar to Adelman and Morris’. It may
be a valuable attempt to examine how much per capita GNP is influenced by
noneconomic or political and social factors. Further, the method. can suggest
something about treatment of noneconomic factors in econometrics. Therefore, a
proper study on factor analysis is much required in Korea.



