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Is Singapore’s Economy Growth a Myth? :
A New Productivity Analysis*

AgE Shigeyuki** and Shandre M. THANGAVELU™ **

This paper studies the effects of the changing age composition and education of the
labor force on labor productivity growth in Singapore. A quality index was constructed
to estimate the effects of different age and educational groups on the labor productivity
growth. The results indicate that young workers with university degrees contribute
significantly to the labor productivity growth of the economy. However, older workers
between the ages of 40 and 49 have tended to increase their contribution to labor
productivity growth over time. In particular, the labor productivity growth tended to peak
between the ages of 30 and 39 in 1984-89, but between the ages of 40 and 44 in 1990-99.
This result suggests that older workers have become more productive as the economy
moved towards more skilled and knowledge-intensive production. However, the results
also suggest that productivity of older workers is lower in sectors undergoing rapid
structural change such as the manufacturing sector, as opposed to the less structurally
vulnerable sector such as the service sectors. It is a vital question, therefore, how
Singapore reallocated types of labor among industries to optimize economic growth.
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Y — & WEAR U T ARGRISCHRAS, 1993 4F 9 AICERSRITARE LT THRT O 7 0HM] Th 5.
WY~ 7 afRFBOR, W% - PEHBERE~OTHREERE, Wb 2 IR R BOR A
FEBIFIZ L VERICEMINTZZ ENZORHE DS LicE LTS, KEE &&ERNZR
WHMABSKEZ LV, Z & iTmbEBERITEA O TRIFEREICE S L &b, Yo
R—NFFEIRZOREERTEEETHH- .

THITHLT, ZNV—7<0F 199 F, 74—V - T7=27 =X TEFEALOTY
TREFE] L0 O REER PO L ENBIER S BRL, MFOMmFH L IZ& < FOER
L, BRASOFET, 177 ORFREED <2 BEITITRKEBOEPT 2 LEHR S
510 s X 5IT, W EBREEBREN TH o . BERFRMEZSIALT, 4HO
WT VT OREERTAEEED ERICEMTONTELDOTHD L0 LY bl b, EARLHE
EV S TR A RSB LI Z LI X B bDTHD LML, S5IT, WA ROREMAS
LSHENVFIEEDRNET DL, TORKRIZFNHLTHY, RUZEAED X 5 Z2@mn
IR H e Liel) 5 L1ZZ X I WEFIRLEDOTH .

(77 OFETEER ORELREREIL, 1950 £R0 Y Ex h ORFRE &Rk, &
FORBEE WO ERTIZE A EHEBONWTLE S, - () FRCyV HR—NDF—
AFBHETH B, 1966 4ED D 1990 FEITNWV2 D E T, VU HR—VEFITEFE THIZ 85 %
ORRFE R EFHEMIER L TBY, THKEOREED 3 ffo—Richks. - (f
W) - LaL, 29 LIREMASD, R0 L ZARIITLR im0 E R o)
TIRRLT, ZWEDEH (BROBHR) WSO THok. P #H0WT, o HR-—1
TIE—AROMIZ, FBANTTIEHEH L TRY, TNERRICRBWTEY BT OIXARAFET
B L, SH—ROMIZ, HBHAODIEE A EREEE 2RO AMICE o THE ST 5 &
FGRRDBTERED VBBV LTH D Likam L 2.

RELTESTHAIN? ZONGTIE, HHOBEMNEL 7B OFERERDOEILIT X -
T, BOEZE S E<FBETNE, 70—~z PEBNICRLTEDL, YUTR—ADBZEZZ
ZORFREAERTED Z &%, HEOROEFENIHITHRINIC S B OB AL & AR %
BALTHEIETSHZLITT 5.

LI ERE, w®E, YU HR—, BEERIEILH L LT O THEICE o TEWRRREE
FRICHET2METH S, mimibrdItel, BIELHIRL TE D DRWEEZB IR LY
L OElME E XX DHELRY, BUNANEY, REMIQERECHITORTTS S, Hiedl

D AEGERIZ, P 2A—r=ri@3n, MTREER (707 Rih~ofudl i, 12 7 [Fr—r<>
1995].
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DERITITAEOENEET B I OT A, BEXEIVHRTHD LW EIAMELH D (&
Z1%, [Clark and Splengler 1980; Bartel and Lichtenberg 1987]). AMIEAREFN TIEHEHFH D
EFEMITINRICE Y, ZoRBRE ML —=2TIcE o TERTS L2005 [Becker 1962]. D%
0, FHFOEER~OEMREE, S, BHEKE, M —=  7HBIKELTHDIDOT
»H5b.

T 5 Lchni & EFEMITOWTOXXIRIZZNIZ E S < 72\, )& Ti Chinloy [1989] A3/
WO EESFITBED SN NE LTS, 20—, BRESNV—TX0EHoE’EmL, &
EMEDFEWE WS, Medoff and Ibrahim [1980] iXnfh & £ BEMEITIZIEDMHBISED S d v
0%, MR EATD0E 55 mrb 60 METTH-T, TN LOERTIIKTT S L
L7z, Lazaear [1990] 1Z4RMnA3 - RIS B A2 5 2 2 Z LITHENTEN, OIS AEIC
LoTERD LTHMERBEREL TND.

HFHE LR, YU HR—NVTHHERLHTERERRLE SITETLT, mibsBEEILL T
& T % [Shantakumar 1996]. I X - C, HEHEOAFEEMETN TS &3, "kt
B P HR—NOBGF IR ER<A T AORE L RITT I LTS, FMELOB LR
T, BYERBENZTORBRE ML —=2 FEREPERVBBIGENS BN S R 5, EEED
RERIZBIED1Z20.,

5 LI MR D, T O TIEY v R — V5% O AR R IR IETHE LR
WL DB 2D TS, £7, HWE - FEREE R L 2B O T OBEEF RS
5. HHEEEE—E L T2 & —BAOEREICH LT, WPEOIEE OERUE I3RS O 578
HEVEL D, REROHEMOBHRENIBECERHTILEXLNDINETHD. [
FRICHEBR D RV B F 1 WIS B L BRESm W EE TR, FPTHNIC#HH
I E DEFER~DOEHIRE AT, y—ERELBEEOAERESNTL, TIhbiIEHans
BEBOR~OAEEHEEHT. 25 U2 EERIC X 298 B EEOEN ZPIRINICEA L
T, WAL D > v AR — VAR O LB R B~ O A BRIICHIAT 5 Z L BN Z oL OH
RO TH 5.

ZOMSLOMERIFL T OEY TH D, REITY VW R NVRFEDEMEERL DL DR L
F—RIZONWTHBIL, 3HCHRNE R, 4 CHERREFHRL, RBITHREBRS.

2. TUHR=I)VOERRERDZEL

A RNARRE T SR LIIEFITEA TWS, 1990 4£& 2000 £ P RITX B L,
AR ZFNEN 29 7%, 34 LRo TS, 45 5%h 5 54 WD NADHHAE 6.7% DR THML
TWoTEY, 152D 245, TLT2END MROBHEHY O ANAIL, Z0ZEN 0.7 %,
0.3 %DETHEILODFTNEDOTH D, £1IFXZ 5 LI AHNDOELERL TS,
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15 B LA R D4R N/ 5718 AR o4 (YDR) 1% 1966 LELIREHA L TWB DItk LT, #
ENO/57 7 N0 (ODR) iZEFITHIML T3, YDR O 2 ¥ — K25 ODR O#hod 2
E— RE VB> THENZ &2 b, ks A0 /55 A (TDR) 28 1966 421X 954 % T
HoTedD3, 1990 FITiX 47.7 %ICETHDI L TE TS, ZO X 5 I FREibEgny >~
HR=MITHIH LTS, BARICHEARS LRER R NE D NZ D0, BEL T L1t
DFPRLANTH D LBEZAD., BRACHADINT D 1998 £DOXAEIL, YDR 25 24.1 %,
ODR 7%835.6 %, =L CTTDRIZ59.7% & 7%2>TWn5.”

ANORERZDOX S IEALTETNEDILE SRS T, ¥V HR—ARFE TIIHEEE
BEETH D, T LICHEERITBOCEHES S N MR T 2 O ICEEOEELSET LT
W5, 199099 iz, ZEFEAENRE IR MO U HR—APOMOT O TEEICHEEL,
ZEFALMREN D X S IZ7eoTe. TR ST, HEFITEE, 2F0, Ko mEkdk
FIR 22 INTHEE S 2 2 272 < e ofe. TORE, —BIICHEEEDO Y = THR%ED, ¥ —
CRAEOY = TR 2 22 L eirol. EBE, GDP Iz L) 2 8EZEOEIAIL, 196673 4[] &

1 JUHR-IVOAORER

F YDR ODR TDR 1/0DR
1957 80.2 7.2 874 13.9
1966 85.0 10.4 95.4 9.6
1970 69.9 10.3 80.2 9.7
1980 42.5 11.6 54.1 8.6
1990 34.3 13.4 47.7 7.6

Hi#i : Shantakumar [1996]

A YDR=4 A A0 (15 ELLF) 9@ A (15-59 5%)
ODR=:3#4EANI (60mLLE) /H@HAD (1559 7%)
TDR=YDR+ODR
1/ODR=3#4 1 NITHH3 B 44 A0

% 2 AR - FEERIERIRET © 1983 £ 5 1999 4F
BNy =7 (%)
15-24 5% 25-29m% 30-39 mk 4044 5% 4554 5% 55 kLA L
1983-89 25.0 18.8 28.5 8.8 12.4 6.4
1990-99 16.1 16.0 313 13.2 16.0 7.2

BRI =T (%)

W RBE PEEE SEEE  REE
198389 21.1 30.8 31.2 114 55
199099 152 265 29.7 17.8 10.7

sl : Labour Force Survey, Ministry of Manpower, Singapore (£5-4F % i)

3) KBTI DR AR W AR T B DRAAAE 2000 SERRIC K 5.
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198797 ER & T B &, 27 %D D 25 BITWHALTWS., ZOKMIT, ER%EOI—E &
ZEDSFEIRHINIZ 15 %25 29 %~ Z DY = T % ER I TNDDTH S [Rao and Lee 1995].

T 5 LI EREOREEAITH LT, RS D X MIMBEOEm W EESNEBITLTE .
BB LETIHEH N OEMREREZE 2 THD L, 1525 29 MOIrEH 1% 1983-89 4ERITI 44
%% O TN, 199099 E/ITIE 32 % Lleo>TnD, ZOKHT, 30 M5 54 D7
BEI1L 48 %25 60 NITHIML TWDDONRFEAEND, RICEEEATHDE, TIITHEL
BHBND. Thbb, 1983-89 FEMIITHE LT, 1990-99 ERNCIZ M AR BFH N2 L, &
PEEOFBHE AWML TND,

R THEH N OEBRBERPELRL THD E NS Z 2L, EEMNCHEABRBI>TND
TEERBRLTND, 9 L 3 IR Ui, BUEZEET GIX 1983-89 4E[BIIC 40 FELL
LOHEEDY = T71E 54 %ITT o D3, 199099 ERIZIZ 8.2 %Iz 2 TWB. [k
1Y —EREAETIX 11.7 %05 15.6 %ITE X Tn5, HEHET28% KA > Mol TtH b

#* 3 Jih OEwHIRER (%)

E ¥ A 1529 4%  30-397%% 40 LI L A%

LEES 1983-89 13.8 8.2 5.4 274
1990-99 8.3 8.7 8.2 25.1

P— R 1983-89 18.2 11.2 11.7 41.1
1990-99 16.4 13.2 15.6 452

Sl - RENE - (R 1983-89 4.2 2.7 2.2 9.1
1990-99 44 43 4.1 12.9

G - AR - 815 1983-89 3.2 34 3.8 10.4
1990-99 24 3.3 5.0 10.7

aIa=F 4 - fE - HAP—EX 1983-89 10.8 5.1 5.7 21.7
1990-99 9.6 5.6 6.5 21.7

Hi4 : Labour Force Survey, Ministry of Manpower, Singapore (£%4E/% ki)

x4 FHI OFEERIRERE (%)

B K MR B PISBE TEAE aEEE KR¥EAE AR
g 1983-89 5.7 10.9 7.6 2.3 0.1 27.2
199099 3.9 8.5 6.7 3.8 2.2 25.1
P—ERE 1983-89 6.7 9.1 14.2 7.5 3.3 40.8
199099 5.2 8.5 14.4 10.7 6.7 42.5
Gefh - ANERE - PRI 1983-89 1.0 1.2 3.5 2.0 12 9.1
199099 0.9 14 4.0 34 3.2 13.0
THR - B - 8IS 199099 23 3.3 3.3 1.0 0.3 10.2
199099 1.6 3.3 3.6 1.5 0.6 10.7
Al a=T 4 - MAY—EX 1983-89 34 4.6 7.3 4.5 1.8 21.7
199099 2.6 3.8 6.8 5.6 2.9 21.7

Hi8l : Labour Force Survey, Ministry of Manpower, Singapore (£4EJ%Jik)
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DITHART, —ERZETIE 3.9 %RA > b, HRITITELEZEN 53 % DMHOTH D
DITHART, B—ERZEF 33 OFRER->TND., P—EREOMPETHD L, &t -
RERE - R TOMODBE L.

WITEIE & WO B CTH B OREREILEARTAH LS (R 4). BFELEICOVWTIER 2 TA
B, FEEAEPEITLTETNWS, TRERMICADS L, BEELHEAT, -
HEADOEFERHEOEPRAOND, —EZEDONTY, & - FEE - RRERM T
£, DVWTaAIa=74 - e - A —EREMITOERBE L,

ZOXHIT Yy HR—NVTIIBERIAS TR ETL, EEMHEOEIEL LT, B
WA, AER, PEOMTREREEZRTTNDEDOTHD.

3. EMOSNHEET—F

3.1 FHG

Z OFSCTIEIEANZ Chinloy [1989] D#2IE L ek ERFHOFHEEZHNT, YU HR—1 D
iRl & O GBI EFEERR R IC S Z 2B T 5. RS NZIE, FEBRAITOWTEN
TALZ BRI e R E L e 2 L TH D, U ROBRET VT, BERFOIKEE
BE, HOBRAZZORFEENISCEESLHbh5 L L.

AR,

Y=, X1, ... Xy, A) (1)

4D ZIT, YIEERTHY, Xy, . Xy 3G EEANOEAY, €L TAZEMZRT
ERTHD. JrBHRARBRIIRO LS ITERSND.

D=DX,X,..X;)

ZZTC, XdiZA TOHEIRATDS.
BEAIZRO &5 ITEHKT D,

E=YX, i=1,..,L )
LT, BRI Ibh 5 &850,

C=YXW, i=1,..,L )

49 ZOREFRTEDLD LRV, T UHR—MEMO T O T EEIC AT S i #H OMZERA~ OB B G
FTHY, TLIT5E, W0EBMLTORLEEZDHEITT, EABFOMELZBOTHRERRNEEZ 5.
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T Wi BHOBMEAIH L TE DN TETHS. | BHOHMOZIIMS T80
AEBEOHH s 1TZNP X, s=20-L 2%,

ST & AT O—RIFREIGET 2 &, X ICBIT 2 D OwREE AL 5
KL B, COBE, HHRARIGEdXd=Ssx L85, 22T, 5iEi RHOWW
BADKRERTH S, FAR—RKFARPMRESNTNDEDT, THIESHIZKRO & 5 ITHT
3.

E E." E ED*,,...,b;) )

p=Ep+ (3 Jr )=

ZZT, D* BB OEDIRET, b, BNEAY =T ThHD. ZOHRMOEDIEETE HIZRD
EHITE#TE S,

. D ,
D*®y e b) =" @)

SEELEFCESIE, BHY 27 Z0/FE1IZRD. ZOBENA YTy 7 REKRO LS
IZIRIRT . D* S 1 ORI, BB AERICELL, FHOEITENRRNENS T
ETHD., PSRRI X 29EEHEDOENAEN DY, BHU LITHBBRANRKE L RE5E
N5, BREEIZZOHE1 LW REL<ARY, 50508Hl, Tbh, EROEMREZD
2o TRHliS 2 &, F78)38 O ERE~OERRIZE/ NI IZ 72 5.

WITHRBEM ZRERTRT L, e=X b, L7725, FEOBENREER d* 1358 OENEE d
CEHBRERDOETHDIND,

d*=2(—b)x ;=X qx ®)

DX HITHBOBEEIT I FHOBAMITH LU Ts;—b, TRTZENTES, ( FHOHHE
DOHBOEET, B =T s, LAY =T b0 6705. BEL LEB-T, &=
THREAY =27 X0 REITFNETZ A2k b. i HHOHEBEOFHOBE~OEITEL/L L&
MREROETERIND.

REESHOMF 7L —2 U= #EAL T, LEEOREy ZROX S iTRENS.

L N
y=s,(e+ El q;%) +i3)ﬂv,-xi 6)
ZIZT s, BHEHL =T THY, 0 ZHHLUNOMOBEANI DY =7 Th5.” £ a IZREHR
EREWTH D, EERRIT3I OOBERIIHMHRTE D, T7obb, HEZRAOHEM (ZHiTEH
LB OEOEINTOHETE D), HEHLUANOEREER O, i bRERAEEEOEM

5 HMBUZBY D UIEAZ L BEBFTHHERET 5 L, 1—5,=X 0, BRLT 5.
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Ths. ZoRFER, ROX I CHRINCHBEEEERTRICTERT L LNTE S,

L N
y—e=s, 2Xqx+ X v;—e)ta )
i=1

BED7V—bU =005 82k, FlkEOZEIL L 2RO I BRI G2 5%
B, FROENRENS T BTN 2 I LR 2D, SV E, Fime
BHEICELTHOENA Ty 7 AEFATHZ LIk Y, FEEEE~OEE LFEMOME
EEETHILENTES,

ERIC X 7B OE O LIIRO LS ICEHET 5. £7, j THlE, h TABEXTIL
KL LS., ERICEZ2BERIILER T, BEIN—TE2EHTHILICEI>THRATE
. $Thebb,

Xj:;;lth’ =17 ®
FRRIZ, EZ L ORENIL, FIMICEIRENZEFTI LI THATE S, T4b
b,
J
X=3X, h=1,..H ©
7B DOE D j % H OF M FERR O =k,
ZJ':qjxj, ]:1, ...,] (10)
THRT I LENTE, b FBHOLERROEBRIZ,

Ny =qpXp, h=1,.. . H 1)

TERTIENTES., ZIC, HHOHEDOT A, ¢ & 13 6 ROXSICHET S, 2o
56, HHOEORRITEE L FEMOBRIITERT.
d*= 2 Z+ Xm, 12)

G ORED (7) REFRRICEHRTRETH 5.

J H N
y—e=sL[ ;zj-i- gnh]-i-;Z v;(x,—e) +a 13)
32 F—%

AESLTOT — 2 ORMIL 1983 FE0 5 1999 £ FETTH . BEARE, MiiE, 71—
Z—, KAy 757V —&—50% Yearbook of Statistics, Singapore (ZHAEEERR) 226 & o7z,

WIS DT —%, TabbEM, Flhl, FEMAEITRERS b HD L 5T, Labour
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#5 JEHohTIU—

N —T E S Y HEE (S$)
15-24 7% et R LU < IS EE TR 500
2529 i MEEBED L Ii3rh&EE ik 700
30-39 i% T 900
40-44 7% HEHE 1,250
4554 1% KEERR 1,750
55 il _E 2,250
2,750
5,000 2L _E

Force Survey & Profile of the Labour Force of Singapore (454EFER) #HEIZ LTz, BialERio4E
Wl - LR A BRI OVWTIE, e xIE, S§ (A R—)L R) 400~S$ 599, S$ 600~
S$799 LNHFIHL VTV TRENTNDIZTERNVDT, FiffL > Uh S§400~S$599 D
BITIZZ O & LT S$500 ZHWTHE L (K5 0¥ HAFT).

BARA Ny 7 OF — X% Rao and Lee [1995] %ff-o72h3, 1993 £ E T2 7 —XIFM 5L TH
7. #NW %, Rao and Lee D& AIKEEHR % F\ Perpetual Inventory Method (PI #5)° %{f- T,
1995 #EE THF LTz, BRMBIEAR R b 7% Report of Services (54EfR) MWz, Z o
X R LM EEEMESFATE S, ROIT IV THSH., L, @, EikE
B TH D, TNTOFT— 213 1985 ik Db O TH 5.

LW - 2EEER - SR BE T — 21X 1983 425 1999 £ TOF — X I HFEET 5205, [k
DOAFIRFFHTE RN, Lo T, RERE LT, RAITREF2EOHEHE OIS E
ot MBI AIUITROERD 250 LIBWA, HEEMEcHBiEH v
e (GERHEFOME) 5, [FUERTEETHEZOEEESTLEOHMTHOHNFEL &
RELIEDTHB.

4. #E & N B

4.1 FEHEpEN

EER R - SRR IO BEEAL O EITER 6 ITRINTWD, ERiz X 2EELR BRI
199099 4FIZ DOV TIX 40 B2 D 54 IEOLEM 7 N — T O EHE OEEAE L, 40 Db 4
WL A5 WD SA D I N—T BT HD L T OB FIT 1984-89 4E L 1990-99 4E % L~
5L, ZNFEN 017 %25 0.2 %, 0.1 %H»5 015 %ITWZ TNEDOTHD. FNICRKL T,
FHEBOERIZET LTS, 1525 29O N —F T RIE, 0.33 %55 0.16 % I

6) PI#:IZBEL TiZ Goldsmith [1951] Z& DT &.
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L, 30mh 5 39D 7/ N —7"TiE, 039 %725 0.17 %I Lz,

SO OBRENDIE, 1984-89 FRNTIZTEZEALAIRIL 30 W25 39 MMk T — 2 2o
7oh3, 1990-99 4ERNTIZZALA 40 B D 4 R TE -2 Lok Z L THD. ZoZ Lix
BEESEIE DA 1984-89 LERITEERT 1990-99 SERI D B3, FHEAMICIES L, EfEMZmED
TND LN ZLEEERL TN, E7 198586 ‘£ DR KRB LUSEE R ERENE HiAdeic
DN THBOEELOFITLE LT VWD, BABMEIELAALRZ LITLD, KR
SR FEVE DK EE B E D BN D learning-by-doing FNHAS 1984-89 LERITH 1990-99 4F
MOT BT rofcbBEZ BN, 288D, FHFITL > UTHEM 2B A3 2 0ict4r
A D Tl e BEX ORI NETH 5.

BEOBEACOEEMZ, KEEOBFAMRZ > Tnd, 1984-89 4E[fIX 0.71 % O EHBNE T
Holed, 199099 E/MITIX 142 % & ER LTS, fFROBFREICE - T, WFEOEE
H, NEAOEBOEEMLZRL TN,

R T CHE LR L IWEEEOBRERL TS, EMBHADIC LB TEEESD

% 6 fEEA - FEERIEZE DR
A ERRTEZ ORI (%)

15-29 5% 30-39 7% 40-44 7% 45-54 7% 55 Ll |k &3
1984-89 0.331 0.389 0.169 0.101 —0.008 0.983
1990-99 0.161 0.169 0.197 0.146 —0.063 0.612
1984-99 0.225 0.251 0.187 0.129 —0.041 0.715

B. ZEEREEILOHE (%)

fEFNE WSHE th 28 HERE KA A%
1984-89 0.042 —0.134 —0.060 0.359 0.710 0.971
1990-99 —0.102 —0.035 —0.025 0.370 1.415 1.623
198499 —0.048 —0.072 —0.018 0.366 1.151 1.378

X 7 LR - FEER S5 8 )) DA FEYEAN O BB
A FRAIEZEALORNR (%)

15-29 % 30-39 % 40-44 3% 4554 % 55 m LAk &i
1984-89 0.140 0.155 0.064 0.040 —0.003 0.396
1990-99 0.056 0.063 0.072 0.053 —0.021 0.222
1984-99 0.087 0.097 0.069 0.048 —0.014 0.288

B. FEEREEOZE (%)

2 MEHE ThEEE S KA =i
1984-89 0.017 —0.049 —0.007 0.140 0.275 0.380
1990-99 —0.022 —0.012 —0.010 0.141 0.539 0.636
1984-99 —0.012 —0.026 —0.070 0.140 0.440 0.540
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BoTND, T LT 25 54 RFER O EFEMEMRDSE L, 1984-89 4ERICIZAR# T 30 5k
25 39 MEERTE — 27 L7220, 1990-99 ERNTIZHEB L TWD, 1990-99 4ERNIZ 40 mEh D 44
RS E — 27 L7po TN,

HE ORI RZEZLR D > LD REL, 1984-89 4F[#iE 0.28 %4> 5 1990-99 4E[1i21% 0.54 %
Lo TNA.,

% 8 IIHHAEOFERERL TS, 1984-89 4E[IX, BAA M v 7 ORERS KA E
REmRE U, SRR R OFIC 68 %3 EE 1 AdTy OBARLEMEORE THIT
x5, FHOELA LRERAFEN (TFP) 1332 %D ElEZ L T\, ThEBRlicis &,
BT bbb 199099 AERITIE, BEAEMEOKEN 46 %DOEHBRTHDDIZLL T, HHD
AL (175 %) & TFP (36.3 %) 7354 % LBIIIL TW5. TFP H{AAS 1984-89 4E[ 0 1.03 %
M5 221 % ~EHML TV, ZOZ Lidy v HR— NV OMOIZEE O LR & kD
# RT3 D [Thangavelu and Rao 1999; Owyong and Rao 1998: Rao and Lee 1995]. 57 {8l o B 28

# 8 WEEWTHIIBEEERROTR (%)

e TEEREYE BAY—E R . w BAREME SHoOEE

1984-89 7.62 5.61 8.48 40.83 3.80 0.776 1.03
1990-99 9.43 6.64 8.78 39.17 2.57 0.859 2.21
1984-99 9.02 6.25 8.67 38.32 3.65 0.827 1.77
e (1—s,)
B d:lv (SL)

X 9 TRMTRIGH A PERERR B D RN K B HEE (%)

15-29 7 30-39 i 40-49 5% 50 ;A b At

FhEE

1984-89 0.055 0.204 0.098 —0.003 0.353

1990-99 0.192 0.026 0.109 —0.038 0.290

1984-99 0.141 0.092 0.105 —0.025 0.314
ARl - RENPE - PRIRSE

1984-89 —0.006 0.097 0.045 —0.003 0.134

1990-99 —0.072 0.099 0.085 —0.026 0.085

1984-99 —0.029 0.098 0.069 —0.025 0.134
i - A - E(E

1984-89 0.198 0.079 0.040 —0.004 0.312

1990-99 —0.032 0.023 0.116 —0.031 0.076

1984-99 0.054 0.044 0.087 —0.021 0.165
AI=2=T 4 A& HAY—ER

1984-89 —0.028 0.230 0.132 0.0001 0.334

1990-99 —0.230 0.175 0.179 —0.045 0.079

1984-99 —0.137 0.195 0.162 —0.028 0.192
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fb % 1984-89 4ERZ 14.7 % T > 72D A3, 199099 4ERIZ 18 % & 72> TWnb, THUTEBRL T2
DIx, PEHUEL LOEEEZ T HH TEND 4044 IROEIMIER TH 5.
4.2 REEZAL &M A pETE R

RN - IR S DA BRI R T D &, VU H R —URRFE OREERIZ oW TR
BREENFEREN R R - TL 5, BHITHEEILOR Z > TV B EREIMTIE, XY &k
IBH OB > TnE L EZBND. RALRNEI DI V—T O E#1TZ
ORFRICHETE OEREZF > TN T, ThPREARMEEIbDD &, RBhETR T2, BT
PRIEILT 2L EZBNDINETH .

AR - SAIRERN O FESEIRM O S @AM OFHIFE R IZEK 9 TR LU, Mic k557 B0H
AL B LR IZ DWW TIE, BIEZEERMTTIE, SMIlEEE~D S 7 Mo T, H4E
FHEDOF A~ T RLTNWDZ LRGArnd., EELEOGHTTOLHNINZZ L THDH,
1984-89 4ERNITIZ 30-39 ik DAEEMFERR (0.204 %) W3S @AEMER—Fm o 723, 1990-99 4E[H
IZIZZ 25 1529 i DAFEFERR (0192 %) B> TWn5.

P—EREHPNZONTAD &, ElndEfFE 1529 mTHEAEEERD - L bEnD, Z0IiF
2CIE 30-39 & 2o T D, 199099 4ERIT2 2 & Z O —HE L T, 4049 D EFEMED
EV. TZ2TH 199099 EMITITAEEIRBER O EEERENZ LERLTNDSIDTH D, &
Bl REDRE, RRIRFICIE, 4049 MEER~D T 7 MEA S, L, 1984-89 4ERIZEL
T, 199099 4EREIZIL 40-49 FEFER O ERKSE < TTWD, & E245 &, 199099 4T
DT, &RV UBEAY—E R D 4049 mEOFMBER R D o & b EWAEEEZR LT

£ 10 R0 55 8 A FEPE R D FBERNC X B HIRE (%)

fEFIE MERE hERE mERE KRR &it

Bz

1984-89 —0.041 —0.073 0.020 0.107 0.156 0.169

1990-99 0.008 0.108 0.004 0.145 0.545 0.809

1984-99 —0.010 0.040 0.010 0.131 0.399 0.569
LRl - ARE - IR

1984-89 —0.037 —0.069 —0.026 0.021 0.178 0.077

1990-99 —0.055 —0.029 —0.061 0.003 0.455 0.313

1984-99 —0.48 —0.045 —0.047 0.014 0.344 0.218
YHify - B - WG

1984-89 0.147 —0.018 0.017 0.187 0.270 0.602

1990-99 0.040 —0.150 0.045 0.332 0.647 0.913

1984-99 0.080 —0.100 0.034 0.278 0.505 0.797
IIa=F 41 e - EMAY—ER

1984-89 0.120 0.106 —0.056 0.340 0.749 1.260

1990-99 —0.029 —0.164 —0.070 0.137 0.844 0.579

1984-99 —0.010 —0.067 —0.065 0.213 0.809 0.796
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W5, ZOWMIL, HEEEILOZEEZD > LbZITIT WM TH S, WIEREILM D Z O4FEi
FEROEBNZ 011 % TH D DI LT, ZTOHMMTIX0.18 % & IFIEREDOEIRIZZR > TnD,

LM OBEEAGRIZE SN ? K 10 2ALNIW. WEREZZIT T2 8E ORI
LWZ L3phd, JEIiICiE, ala=71 R - A —EZEMITONTIE, &S
HEEZT R BEOEBRE D > L bR o, 2illichbl-T, Z&iz, #ik%, &
BT, WEBE EZ T WE OERAE L.

FTRTOWMT, HEOHRIZIEL TTND. TRbHREFHEITONTOEBREIZIEH
TR, £z 1984-89 4E[T & 199099 4ERI A LE~2 L, & 21, BE&EETHRIVUE, 1984-89 4
X 0.17 % TH 5 DT, 1990-99 4EfIZ 0.81 % &ML TWS. ZAUTIMEAEA L THW DD
EXRITH S (£9).

EREVE EFOPREZHMIBNCARIZONE 11 THD. HEOEEA & RBE LRV A T
ZH ESETHDIORMALATH S, 1984-89 4R & 1990-99 Mz s 2 &, FHEOEE
LixeEMichbizoT, EEEE IV FHEHTWS, FifTaIa=T 1 - e - BAY—
E2EMTH S, WM TIE, FHOEAEILOTTHEREIT 1984-89 4 0.52 % TdH > D25,
1990-99 4E1Z1E 1.10 % L L EOEHEZ L TWB Z EB3bh» 5

TFP 1ZESITONT A D &, 1990-99 4E[IE 1984-89 4ER] & LR T TTW3., Z0E
REHIZ T O TP S AARMICKD B ZENTE S, 7V 7 fabiio 1990 455 1996 4

x 11 EMBI B EME R E OB (%)

rpncor LR BAVCE gmanok SASNCE WBOTE  rep
e
1984-89 8.90 6.10 7.55 36.42 2.81 0.52 2.74
1990-99 9.46 7.11 7.16 33.40 4.85 1.10 1.16
1984-99 7.67 6.72 7.30 34.52 4.09 1.75 1.75
Lol - RIE - RIS
1984-89 11.71 6.48 17.72 12.15 10.52 0.81 —5.10
1990-99 5.30 —2.97 7.32 16.25 —0.80 1.93 —4.10
1984-99 7.70 0.57 11.24 14.77 3.56 1.51 —4.49
Sy - IV - B1E
1984-89 8.05 8.33 1.37 29.11 1.13 0.91 6.29
1990-99 9.07 5.03 7.76 31.32 2.65 0.99 1.39
1984-99 8.69 6.27 5.37 30.44 2.08 0.96 3.23
aIa=F4 -t - MAY—ER
1984-89 0.51 2.75 18.78 69.64 5.16 1.58 —6.23
1990-99 10.29 6.05 10.26 64.18 2.38 0.63 3.05
1984-99 8.12 4.82 13.45 66.30 342 0.99 0.41
* r—e)(1-s,)
5 g (s,)
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DOARBHIM 2Bz TFP 1Z 2.6 % Th -7z, 198489 {EM & AR TIZADH L LAFEL TWA
V.

YP—E2HMEHRTHD L, TFP (L& - A - BEHMITHRIL TS, aI2=51 -
e - AAF—E ZFHEIMLTWS, —62%0530%E k-T2,

P— RPN T B L EOFERIE, ThETOY Y IR —E REEZED TFP 2B
BRF%E & B2 o7 b D TdH 5. Tanand Virabhak [1998] i TFP iZ LR LTWB Z L &S L
TWa., LAL, HHOMETIE, F - BHEICLDHHOBEEILEERL THRWV, FHD
HEERTDILICEY, FADHETIEZTFP OEBAVNS S TOTH .

5. 3 b b K

Z O TIXAER - HEICLDHBOBEILEZVRINICEALKL S 2T, YU HR—IE
FICRBIT DR EEFGE LT, BEEZT T EREOEEE~OERENE LW &b
Mote. L, NI BE OEREEZ T 5 & — RISl X v A2 ER LT
BZrbbhot. iz, 199099 ERIZIE 4049 O BH OEFEESREDE L, Zhi
1984-89 4ERIZIL 30-39 WS ZE S THH D LRBIITHD. ZTDZ LITBERITRER L ¥ i
LY EfiaERT DI L THEERICHES T ENTEDLZLERL TV,

1984-89 4[] & HXT, 199099 4ERI DA REMSEWEEB OO L DX, 1990-99 ERIITITEA
BEEROAE— KRB DL T L THD., HHENPEMEERGTZ 0L 52T,
Vo THIE, BAERMORAE — NICBRRH D, b HAAZIIEAREMERR NP E 52
RGET DN ETHRY., Lrl, BRAEREMSETEDL L, 570E ORM 2853 56k
TNTERLTLES.

HEZAL D EPEME R R~ ORI P A E M T IC K W A B M T2 B, #EEZAED/NE
P — B AERPNCHE ST D o B E o AL, HEELOZE TR EWELEZE Ok B
OEFEREE VRV V. ORI EBOR S X SBICHE R Y NSRS, RFEAE
DEFEITEAEIT 835 % RO R RSB AL ST E L CO B IRFITRE L, sy B 2 s abo
INSWEHPNCET 22 L TRV mED. £, A OHEIRERIT, KAEIE G OEEEI RN
ZEeHRLTND, ZLTEREBEDOHD, FMIVEZENPRKENZ L LHLMITLT,

IN—T VB U HR—NVEDT VT ORFIFIEIRTO b T T, BARAZNOIEEAL
FE NS Z L TlRERLZ X TERITGHRE ., Hifids: (TFP) B A ERWVDOT,
5 LIERFITRMIET D L Lz, THhITH LT, Fqh OFEIEFERIL, Hifi#Esk (TFP) 28
1990-99 4E[H T 2.21 %, ZIUTHBWOELEAD0.86 %H YV, Gl T3 %ik:ed T L, 1984-89
HEMEVEAREEZRERSTNEZEZMALMT L. 5% 5 £ AMWMITiD L, HERE
EELTIXERERAEERREL T T X 3 %L EORFRENTRERZ EE2RLTNS.

118



BR - X T 0 U HR—VREITRIEALHA?

Bl EDIGERZEP DA D T L IFRF ORMMRRICIIEEPEEUTH S Z L, LEHE, #
HE, WHRBEEPSBRETETERLEARY, 2225 <BOREHTIE, ¥ TR—-R8%
WWITERERYFHFEIHFTLLENI L THS.
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