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— - BEREIR

R ER 1995 £ F 2011 &£
31 B 1K P 15 B X 6 R B 78 B2 4507 X
ENMtEER - 4

cR

BRERZ S27T%
BEAEERN - FREANSHERE
T (World Development Indicators;
WDI) EflE - fixsBE S FIM -
oM~ BOMESEN R BT S Bl X
AMEFABEZEHIBESEH R EBER
g S A GDPLEXR - I E R

BREZEEDN SN LBELZE:



ANHEBESHYHEERBZIHEEX
(PHCE) - BER##ESZ 5 A9 GDP
tb 3% (HEXP) EHFE 8= a5 (LE) ¥

KEBEHKEME (EG) (MUAS

BREURZ D -
—_ -~ BEAR#HmEE

KBTI AEMREARER (EG) -
BEFEMEYY S GDPEEZE (HEXP) »
AHEBEIHIBERBEX HIEEE
(PHCE) B8 = (LE) WE XK
2 HEpBERMBEX L S GDP L

RES5.79%  BABZHEBERREBIRA
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(J-B) R ERBRFMEBEREHIIRIF
BREOE -
= METEBEBURDMN
HRAMREBER4EE R
(panel data) W= - £ B &E R
AWM AR BEMNETMEERR
M #® =
RN ERN TR ERE
TREZ

ZE (panel unit root test)

HEEMESR

Iﬂ

(stationary) EEE S LLE
EEoM HREERRERWOE—
B8 %1 % LLC (Levin, Lin, & Chu,
2002) HEERBES  FIAERE

I 2R EREKE -

REXMRZSR

RE MAEBETSEISHEBERES Gonzalez et al. (2005) Fr 2 B 2~ 4t
X 40%  BREEBXIDAKRKER BEYBERELNRELE  RIYBEEAR
NHEBEERY  FFHEmFHELNS BREREMEB L ERENR V6
54 % - PHCE REGRHFTHHN AT % METEREBEEN TSR
&R 3 AL ¥ 7 9 Bc - Jarque-Bera Bl —EnPTat - AL fEH LM « LMF
x— BMREH A ETE 31 )
e s EG(%) PHCE (%) HEXP(%) LE( £F)
FHE 2.2124 39.8213 5.7889 53.5378
EAEE 6.8815 14.7703 2.7487 7.1246
1}5 BEARE 4.3073 0.0360 2.8422 0.2671
IBRE1AEL 62.5523 2.4596 13.2801 2.6371
J-Bi&7E 79504.19%%* 6.5263%* 3030.080%%** 9.1584%*
LLC {itEERIeTE -8.253 %%k -1.320% -9.066%** -36.684%%*
e 527 527 527 527

i1 1.)-B B8R E(H BRTEREREIEK)

2. LLC 4t f& B 4Rig
3. ##%p<0.01 ~ **p<0.05 & *p<0.1

E (Hy: FRERAIEFHEER)
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B ALERBAUALE
BIRTHE=-TEHTARAEENRMG
AfhR HAR_GERIMN=-"TERES
o WE 1% BEKETERBENS
2 R
BREDBEEENRZEFEIFR
MEGEZ ) FE—EFMAEZE - &

—TENEREY  R-_[ERER

BEXREMSHEXE

BAGER SHE H BRAEE .
WK B R R m=1 f 8
£ (logistic model) - EE EE A A&
oM EABSHREE  LEAHE
BERBEEESETER UKD
ik BELBRASERUBEER

x_ - FEMRE

B PI B - I k08 A B B8 A R 2 52
&5 GDP EE R E R & o B =8 &
BmERl- - WK EERER m=1 H

m=2 ZHEFBERBEEERE

L]

ik
53

BRI
EGi,t =My +BOIPHCEi,t +BO2HEXPi,t

+B03LEi,t+gl(HEXPi,t §Y1>T1)'(B11PHCEi,t

+B,HEXP, +B;LE;,) +g,(HEXP, ;v,,7,)

(BZIPHCEi,t +B22HEXP{,t +BZBLEi,t)+8{,t

for i=1,2,...,31
t=1,2,...,17 (12)
E o

g(HEXP 3 7,,7,) = (1+exp[-y[ [ (HEXP, -7 ))])"

Jj=1

EEMIRE et E p-value
Wald Tests (LM) 90.261%** 0.000
Fisher Tests (LMF) 8.336%*** 0.000
LRT Tests (LRT) 99.005%** 0.000
2 1 1. ***p<0.01
2.H,: ARMRE H: 20 FE—EPEZE (>1) 2 PSTR 21
x=x— - RERE
1R IR E R #atE p-value
H}:B, =0 F,=3.915%** 0.000
H:B, = 0|B3 =0 F,=2.833%** 0.001
Hy:B =0|B,=B,=0 F=1.159 0.310

5 @ 1. **#p<0.01, **p<0.05, *p<0.1

2. /BB H, MRETEEA - RIEIER 2 - BRPEIRE 1 -

3. RES m=1 RBESHT R EAR T -
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BRER R E mEt=E p-value
Hyr=1vsH,:r>2
Wald Tests (LM) 17.702%%* 0.001
Fisher Tests (LMF) 4.206%** 0.002
LRT Tests (LRT) 18.006%** 0.001
Hyr=2vsH,:r>3
Wald Tests (LM) 7.946 0.106
Fisher Tests (LMF) 2.072 0.118
LRT Tests (LRT) 8.023 0.101
2F : **Ep<0.01, **p<0.05, *p<0.1
O BESERBES HEKERR 2R G ER
RER HEE HEE(LEREE t HETE
Bor -4.3112%%* 1.0929 -3.9448
Bo> 95.8980%** 16.2354 5.9067
Bos 25.7980%** 3.0825 8.3691
B -2.5275% 1.6317 -1.5490
B -146.0218%** 27.3048 -5.3478
Bis 14.9304%** 2.9760 5.0170
Bar 7.2148%%* 1.4331 5.0344
P 34.9346* 23.7142 1.4732
Bas -8.1520%%** 29115 -2.7999
7,(%) 4.9027
(%) 6.0631
Y, 45485
Y, 7525
RSS 8674757.927

5 1. #%p<0.01, **p<0.05, *p<0.1

FE_EFE_H

2y BREE ; v FIEE -

3. 488 . GDPY" = ;- 413112 PHCE,, + 95.898 HEXP;,+ 25.798 LE,,

+ g (HEXP,, ; 45485, 4.9027 ) - ( - 2.5275 PHCE,, - 146.0218 HEXP,, + 14.9304 LE,))
+ g (HEXP,, ; 7525, 6.0631 ) - ( 7.2148 PHCE,, + 34.9346 HEXP,,- 8.152 LE,) + ¢,

- 2() BEBBMRY Y ABBEE
T HEBEPEE -
EEEEESm=1 Kr=22
M EEANHARTFERELOERR
R E T AR B R RE
5 GDPEERTF - AHEBEESIHES

£ (PSTR)

EBEEREILLER - BEEREX D
5 GDP EER KRR S an ¥ A 19
FIEMENTEE  MERSHMLETE
BUWMEKRAPFR BAEAL - B—HEHEBE_
oA EBMPIEERS 4.9027% B
6.0631% - ERZEE 5 = 45,485 £2
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=\ BRFISEIX HEXP BPIEET - BEANKENRZEE
PR IR HEXP, <4.9027%  4.9027% < HEXP, < 6.0631% HEXP,, >6.0631%
st o E  (REdE PE (REE % REUE ~ E

PHCE -43112 ——— -6.8387 — 0.3761 +++

HEXP 95.8980  +++ -50.1238 - — -15.1892 —

LE 25.7980  +++ 40.7284 +++ 32.5764 -+
st T+ RBESRHLSEAREREQOFE ; " - RABESEHLENR
ERAEOFE , "N, RNBESEHNLEARERERE -

Al - P HERESZEABRRBSZEL BHeEd - EENERBEHELHEERS

RIZBHPHNKBEUARNETERBZE
BHEY REGRHERB 43112 2
EHEEZBHEMRESZH S GDP LR

EFH  EHNR4.9027% 81 6.0631%

ZEFR  MEFINSAEHEEEREGT
‘'S, AMm  2EHERRBEX LS GDP

LERBE S —EEBRPIEE 6.0631%
B AHEEIXHOBEEREB WG
KBNS EEREE 4 HBE -
BaEHEM MBS BEENIEMN
B X rnEBEREXIEH A GDP L
RBBPIEE6.0631% % NHE
BEYHOBERREXHEREASE
RAERENEERS
ERRIRE - HEHE —HE _& -
O HBSHGAERBREERE

ER&EE

RBEXHEEH GDPLELEERA 4.9027% A
6.0631% IFEEEBHMNEHELE

HHERREXHIERBLERNRE
FHERE

E"\
HRILEE

MR E -
BEREXEHADMRE
RENTERE EEEREBHA
GDP LERERPFIEE 4.9027% K -
BEEREBXLHKERRERBAEN

IEMEBEM (1% BEKE)  REGH

SE 958980 MEEEREIEHL
RiBIE 4.9027% % - WME BB KIE

FMMNE HEMESBEEZRMEE -
KN EBEMRBEE A GDP EEXEB
BRI E 4.9027% & - KREMERE
BREREXHLERNRES R - B
EEBEERXHLIERESR
IEMEHENEHELRS - JXnE
BRESTHEERER EUEER

MWEREBE e LABEER
MEBEEBERMRMB L S GDP EXR

6.0631% & -
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TR 4.9027% B2 6.0631% ~ RS -
AHEBEXEABERERES LEEXRE
BEMRMESZE S GDP b Xy & g 4
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ETNHNBEXH EASERKE
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@32t 5 GDP EERER 4.9027% 2
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< HE 2R
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B -
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BREERFE BREADELRR
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B Xms -
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It %5 SR 78 B2 32 Bk 4H [ f& (Bhargava
et al., 2001) - — M= - EPAAGE
REDRASTEREEEAREBEREX
o B W HAHRE 7S T (Bidani &
Ravallion, 1997) - BT 2 R X2 th 18
A0 A 50 4 o SE R 11 2 130 45775 1R 3R A
£ (Aisa & Pueyo, 2004) - 28 - 3F
MUET B HIT R R E N K
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2

ER REBARMEE  AFEE
BE - -AMREEER MARE

fyix - SBEEABXR
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H {8 #% (Blanchard, 1985) - HA& 2
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sz HRVIESoKE 2 S B BT ER

57 E AR E
B & R
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Breyer, & Kifmann, 2009 ; Niklas,
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FBERM AEAREAREN
fi2 B &0 8 =
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Burundi Niger
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Comoros Madagascar Tanzania
Congo, Dem. Rep. Malawi Togo
Eritrea Uganda
Ethiopia
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The Nonlinear Influence of Health Capital to the Economic
Growth in Low-Income Countries: A Panel Data Study

Feng-Chin Chen'

Abstract

Purposes: This study discusses the ways and extents that health capital influences
economic growth in low-income countries, and whether there is a threshold value of health
care expenditure (HCE) to GDP. Methods: This research uses the data of per capita income
from low-income countries from 1995 to 2011 as panel data, and applies the Panel Smooth
Transition Regression Model (PSTR) from Gonzélez et al. (2005). The following measures of
health are used as the index of health capital in this study: the ratio of HCE to GDP, the ratio of
public health care expenditure (PHCE) to HCE, and life expectancy. By analyzing taking the
ratio of HCE to GDP as a transition variable, this study identifies the threshold value of HCE
to GDP. Results: The results of this study reveal a nonlinear asymmetric threshold relationship
between health capital and economic growth. When the ratio of HCE to GDP is more than
6.0631%, then the ratio of PHCE to HCE and life expectancy has positive influences on
economic growth. However, the ratio of HCE to GDP has a negative influence on economic
growth. When the ratio of HCE to GDP is lower than 4.9027%, the ratio of HCE to GDP
and life expectancy has significant positive influence on economic growth, while the ratio of
PHCE to HCE shows significant negative influence on economic growth. Conclusions: In
conclusion, the non-linear model provides a clear analysis of how health capital influences
economic growth in low-income countries. This is not only a reference for other countries but
also an important reference for domestic policy reforms.

Keywords: Health capital, economic growth, health care expenditure (HCE), life expectancy,
panel smooth transition regression model.
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