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(variations across cross sectional units)”} =71ZF =5l il 2H
Al A|FE 7 HBE AFs] 7] wWEd Aolth, a3y, 4ERE
A A&=EY} 2L B ek AAZ AAGE 7S Bodddozn W

ES

T2 A7k wE %01( ariations over time)ZE o|2do=w w3

AR A% 7ottt

H e A5 5 AHE-SE BdS ] dgshd, 1990 | o] sid
74 7I¥e] ¥R Evans(1998)4 Is m(1995)i} 2ol dARE o]
£3 A9 oy, old TR FAoe 1y 2IE fd AAE B
2)9] A7t HHX| (time averaged data)E o] &3st= © X|VkA] &9ttt

Evans(1998) = WA 44282 AFsh] sl ddalas AHgstsle
U, A FREol 9Ad ARG ae] vlug I3t A AAAgE] AR
o AAE A8 ATEE= WA Greiner et al.(2005)S & 4 Ut ©

AREe BARYE A AXS 77%71 S8l AAD A2 01%6}‘222

T oo

Eolde &I (scale effect) S 345}7] el viAdY 2ES o] 83k A
oo} vAdE mEe] Anrl HAA o= sl oHris BES
=Yyt 3R G927 IHE AR 2 AT EE Sedgley(2006) &
£ 4 Stk Pyo(1995)& Q1AAKEe] xefd U4 A4S AlAY
A8t N2 AFEAHRE &5t AlEsiglod, ddAoze Q1A

Zhto]l S0zt FANFE FA T Hol Aol AR olgta & = 3l
7P #H2 A78k & 4 4= Van Leeuwen and Foldvari(2008)

A 2HEo] Al gl T gt MRS A ] el d=uAlol, %
aga e A7) 2 stAeH], o] ATE oAHs] TAER &
< AT F3thn 4E F Udrk SolskAxE, Van Leeuwen and
Foldvari (2008)= 01'7\10} Mg #lS 7, T A7
o] i 1AE IV AFUGeRE Asite AR e 5AHE 7t
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E . = (1+xt)Et (1.3)
=8 =57, (1.4)
K., =010-0)K +1 (1.5)

2 (1.2 F-dgeke Ak Frolar, A& (Y)2 AR (K)% =5(1)
o ghrolt. E9F 9 8la s A 7le AE, A5 18a AP
Uehdith rixEte 2 [ Fxlelth, w8y 7|ee A n, ) 2, &2 S7F
g},

olAl, =E57HE(n,) T 7157 (z,) 18la AS5E(s,)0] A W
7} olal P& (covariance stationary) AlAIZelgkal 7Fgs|EA}. <]

© HHoR £29 BYS FARY(stochastic model) &2 &=

ek A2 Piolel ATk 29)n ANESRE REE(LE)OR Y
of oAl FHE Tl flsl 9 A Frok AR FH S v o] &
A 4 ek,

- - _ v, - K

=k 18l1 = = -
y,=ky 283y, I E, k, .5, (1.6)
lzﬁl(l-l-nt)(l-l-xt): (1—5)1%-&-525]::73 (1.7)
Tr=

Ingzt = (1—5)l;t+stl;? ag]atz, = (1+n,)(1+x,) (1.8)

T S 11—«
. 4““5) (1.9)
~_ S 11—«
y= —n+x+5) (1.10)
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(1.9)¢ (1.10)& w537te3 7<37Hs a8l AEE 25 2479
vl B o R FHdithe 7MY st FExEE Ay ARt
FRelA shute] Fer sttt A ondtt

MEA ERel HEAHd &Ry 2Ye HdSHAS Mankiw,

Romer and Weil (1992)3} o] 3dhH 285 o]

=1 7}
o= Y& vjwA AHE &3 (1.6)F (1.8)2 TaylorZAHE o] &3] &
I AE3} sle] g3t go] xadTh o ARe FAIG)

(y,— ak® 'k, — k) (1.11)
lz(zt—;:)%—;:(l::t+1 + k)= (1—5)(1:/}— k)

Jrsal;“*l(/;t—l;)Jrl;a(st—s) (1.12)

Atel #els flal HEAZI dAFE e AT dEste]
ok m 2 AR F (11D 3 (1.12)F ek 2e] & & Ut

= %%ﬁwo (1.13)
l;zﬁ-zl::Hl2(1—5)125,5-1-304%]::,5-1-1;"@—%%1 (1.14)

ol (1.13)% ol&dl &k, k, ., 5 7. & F5gse] 2ot

PREELE S (1.15)
ay
5 P
k+1t:—~yt+l+60 (1.16)
ay

(1.15)3 (1.16)= 4(1.14)°l thds}o]

lézﬁz—lfgtﬂ:(1—5)i~§+s§t+/2“st+91 (1.17)
ay ay
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(1.18) o]4kxZH(discrete time) S2F Z3Q] H|wtA| ZJe]e] o]3)
%38} (transition dynamics)= BARIET wf$- P43 611(dynam1cs)
| 57 /\]x}(lagged) b2 oA EEET oAl (1.18)¢] Al

% g2 B olele 1EE RIS FHT F Uk

O

HUJ}

Yir1 =73y, + Bys, + Bs[(1+n) L+ 2,)] +e 4y
agal z, =1 +n,)1+2,) (1.19)

(1.19)9] pEL T2EFES TR o|Fojx glomg Fxupo K
S5 RIsk, 6,>0, B;<0 223 1> 6, > 09 23 g9 HAIHk
(implied values) = A 4 Ut} SA#EE 718273 (baseline) 7 22+
i ol o]F, Eal HAAZIREE el AgA ALt A5 st
o (FE Dol Bz 3t 712A48S 4¥E @ Romer(2011)E whe
a=1/3% A83}993 Mankiw, Romer and Weil(1992)2 w2} 71&
AEE £=0.028 A&t} 7= e E25 25 AFaisla <
To7HE =% S7HEE A8t FAHE2 0.08(Blachard and
Fischer, 1989)¢] 77W3zte 714 sl Ao A &o = RE] AlLksls]

71847% 9] BEHES a=1/3 283 0.089] #A7MIE 7y et
AR 25 23 Altetd =, 71 0] Mankiw, Romer and Weil

(1992)°] ARkt 0.02¢ 2 vh2A] 1 ymA| Base 712Ad4% ast
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2ol tEm P(EE A AAD) B Fe) Bat w7ite] Folo)

2]
elr e Folg Fqels e 4 jioh Allais(1962) = vl=r¢] 2AR2-4t=
H]&o] A HaErh @as 2

(& 1) B=(Paremeter values)

o ) n T z s k Z/ %/E/ B8 B, By
Baseline 0.33 0.08 0.02 0.02 1.04 0.20 2.44 1.34 1.82 0.93 0.24 -0.43

HHIzt
.03 0.11 1.15 1.05 1.10 0.93 0.31 -0.34
.03 0.05 0.35 0.71 0.49 0.93 0.46 -0.23
.04 0.07 0.47 0.78 0.61 0.93 0.41 -0.25

el=  0.33 0.08 0.02 0.01
elzHAloF 0.33 0.08 0.02 0.01
2=  0.33 0.08 0.01 0.03

S|
el=  0.33 0.08 0.01-0.01 1.00 0.04 0.35 0.70 0.49 0.95 0.47 -0.23
el uHAlof 0.33 0.08 0.01 0.00 1.01 0.06 0.59 0.84 0.70 0.94 0.39 -0.27
2= 0.33 0.08 0.01 0.02 1.03 0.04 0.21 0.59 0.35 0.93 0.55 -0.19

ol
el=  0.33 0.08 0.02 0.02 1.04 0.15 1.53 1.15 1.33 0.93 0.27 -0.36
Ql=uHAloF 0.33 0.08 0.02 0.02 1.04 0.08 0.56 0.83 0.68 0.93 0.39 -0.26

2= 0.33 0.08 0.01 0.03 1.04 0.12 1.08 1.03 1.05 0.93 0.31 -0.33

or

ZF: Romer (20112 wet a=1/32 AFE3}11 Mankiw, Romer and Weil (1992)&
mel 7B E 2 =0.028 4839 Ve B £25% AE AHESRa AT
7HEE 2% TR AMESIIY. FAMES 0.08 (Blachard and Fischer, 1989)<¢]
7Vt 7P st Aol Ao 2 KE AlLksle]

Note: We calculate the implied values from the structural parameters. We
impose a=1/3 and xz=0.02 according to Romer (2011) and Mankiw,
Romer and Weil (1992) respectively. x is estimated from the Solow
residuals. We use population growth for labor growth. Depreciation is
assumed to be 0.08 per annum according to (Blachard and Fischer,
1989).

2. 2IFXIE 2&

[ |

0k

oAl Mankiw, Romer and Weil(1992)2] Q& z}o] Frld &2
23E o] 83l ByS o dds) Al

th:](talftaH(LtEt)l*afaH (21)
L,.,=0+n,)L, (2.2)
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E_ ,=0+2z,)E, (2.3)
K. ,=0-0"K +s'y, (2.4)
H_ ,=0-0"H +sy, (2.5)

e AAARE ulai B4 A9 Ko PREG o QhRe)
AzgAelt Ynix) WsEe NEEgs et o] AgdE o
o] 7I1EREEH 2 e r (1.19)% sdskAle SAIT H =g dE
A% soude 258 4 Utk
§t+1 =ct+ aof;t + Z;,;Oeltsf:i+ Z;’L:()G%sf],,;
+ 2 032+ (2.5.1)

ol2HorE B3] LRESFE AN (2. 6 s
& ¢ 9o}, B AqAs FRES JEo vy 2F oz o] Fo 94
s Aure 2 9uyt gltke AslE ¥Rt £49 AP0 ool
(1.19)9] Fgttomx mye] AzHS #AHste Aol sMestn, A

(2.5.1)5 =4 &gt (1.19)0] AFo= JdAxE ¥

s 78t
o Fshs AVORE I AAT} Rep] wiel] & Ao 5H
T B glok mehy, & A7l A w4E (1.19)9] #4605

1) A9 deks 3] =& kst

2) AEREgs EEsleng AR Ed gdlet
2§ v Al IS 2
< A9skAPA Cellini(1997) 8 188 5= AT
oA & AFHHA AHEY 5TVl
Mankiw, Romer and Weil(1992)c] ZZ&%t QlAzkZo] XHrid W3
(augmented) €25 282 FH3IAUt} Cellinie] 282 8°Fs1H olgf 9} 2

o
>
o 2
23]
2
o

ln(%/)f =a+zt+ 1_a+aﬂln(sf() +ﬁln(sf{)
_ 1
1—a+ao?
SE FAEolL He BAARE K9 s 98 4A2s Vepdth "3
FEREFH S} P Y8 =B5A T3 (per worker) S YERITH ofE 914
2ol 2+ gAolt), Cellini(1997) & A&EY =% S7H&o] v AlAL

In(6+n,+z)+e

)
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m. AeA

BAAAGARY S uigiA AR A2 B} FREA AHAE
A8 AlFohs AuAe A9 =20 & A9 X}E% Van Leeuwen
and Foldvari(2008) =29 AA=25E AlF U=, ‘ﬂr“@ 5] o] A
A F8 AN AAANEE dFe A A
(interpolation)= &2l F43std =, Qlwvrlof, &
Hol~5 WEQT. odE Bol, AAEY Al oshd lﬂi*g’&%
OECD9|A]  I7ket Maddison 2003)01]/\1 AR FA+= Pilat
(2002), Roy(1996) 18]althe UN National Accounts Statisticsell
Al #galAth Van Leeuwen and Foldvari(2008)+& 71& <t <14
AR 2 &8 AREY HetEolu £ Ee] 5o A5 whdshA] Xk
te 2AY4e 7K AREel AR HlE AH(cost  based
methods)< °]-&ste] ALtsllEtl, Aluws Fas H|E 18l ws9
713H- &0 2 AMkE dS7HA atefste] Algtel] E3eto m Hr) gt
JIAAEARE ARG o] g ettt g BE AlEE 199049 7
g2 gitste] AREE Sl

Fotrloh TNE == A=) AAE 23 Q% QAo dE
3IN= ARE ARSIl e A=7IRE B 199871A] 7] @
A7tz otk 3) wgk 221 AAINA S E3E weste] A AgARE U
ol A sksi

rlo
—
0e)
Ne)
(@)
l-'V'
-z

ini(1997)¢] F83F Afo|d F 3htolt},
A =o] QA FEC] 19209744 022 7]2H H& Hol 712 e {7} IS
1s oJAlsle] Qlwel 19204 o] A& wiAlsKATh

@
RO
O»—-
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of HuslAtt. n, z, s

B2 2 (1.19)9 y,, o sigshe AAL A7) 493] Bekg A AlA
A3t MxE $49E B Adke A5 sha drke Aelth ® 4,9

By =7 A719] Aol AT HIS=G Fe 7 AL Fae widigke of

HA, (E 2o Eud g2 KPSS test® B F2S AF AT
A ET B AgTE PP A AlADege ARV S Vsl RE Teld
o] ZAg-S st Ytk B AFox HuE kA ¥R Augmented
Dickey Fuller testY Phillips Perron test#2< T2 A &< A%
T H|S=G A3 AA g o E B0], B At AEE Byl 7Y F
23 79l AEed JAFEEE 2ela JAFAAGES Vs EE wAt

(z;)o] PR elgks 7Pge] F3ebA] devas & & vk 28,
A2 HAAE WA E power’} St B

1
dytola A5 ASAE s F R %_’_—@'

o

)

(E 2) KPSS ERIZ AH(KPSS Test)

Rl R L=EIN[]} A=
v, 1.06™** 0.26 1.03***
st 1.10"** 0.31 1.07**
st 0.36" 1.06™** 0.68"*
ny 0.97*** 0.85*** 0.61**
2 0.64** 0.19 0.12
z (AR FI7t =) 0.33 0.39* 0.27

© KPSS teste] AF 7Hd2 g4 AlAIGoltt. ARk 0.73 (1%), 0.46 (5%), 0.34
(10%). ***, ** *& 2372t 1%, 5%. 10%2] AX F4S2 FAET). o] He FA
E X3S R AFeln] FAE T ¥ AUx FPHoRE Fon=E Hu 3
2] et} KPSS testE 5o @9&% 74%‘4“@ AZEC e |7 A AA
Golgh= AFVMEE V1AstER w92 EATES dAlsta
Note: KPSS test suggests that most of the variables are the unit root process.
Critical values: 0.73 (1%), 0.46 (5%), 0.34 (10%). ***, **, * indicates
statistical significance at 1%, 5% and 10%, respsectively.

(G 324 (1.19)8 F43 235 &1 Utk (1.19)E5 AF F4st
® Durbin-Watson Al 43k A71/ddo] i yer=z, gt
y, WAy, S =FAFE ALSSa BE9] Breusch-Godfrey $741%-S
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(E 3) =738 (Instrument Variable Model)

TA 7|z
olE R L=E N[ o=
FHX  t SAE FHX  t SA FHX t SAHE
By 0.90***  47.06 0.97*** 68.08 0.97***  47.99
By 0.55*** 6.4 0.34*** 5.01 0.32***  3.41
By -0.37***  -6.87 -0.62***  -10.34 -0.38""* -10.69
BG (P-value) 1.21 (0.5b) 5.48 (0.06) 1.14 (0.56)
™ 1890-1940
el Q| Ao} A=
FEA ot EA FEA t SHZ FEA t SA
By 1.02***  14.47 0.97*** 47.68 0.86™* 19.26
By 0.22 0.75 0.47*** 4.66 0.97***  3.65
By -0.57**  -2.57 -0.45"**  -4.69 -0.17*** -5.42
BG (P-value) 2.76 (0.25) 4.81 (0.09) 2.31 (0.32)
M= 1960-1998
el Q| Ao} A=
FEA ot EA FEA t SHZ FEA t SA
By 0.81***  19.43 0.90*** 43.68 0.95***  76.08
By 0.26 1.65 0.69*** 10.34 0.28***  3.76
By -0.33"**  -4.81 -0.43***  -10.45 -0.43***  -8.41
BG (P-value) 1.6 (0.45) 2.11 (0.3b) 0.11 (0.95)

Spoowwr oo AT 1%, 5%, 10%2 BAA #o4S ®AIR). BGE Breusch-
Godfrey BAZoltt, =7tel FaAsHA #19] @3 dA2 v]set FHA7F Yepdan 7
35 BF XS} t BAEE g ek foS Holn vkt Q& A% A
A AZo] A&E Aol 10% ool EAA vlf9de Kol ot 3=
T PG XAl e Fo R Hol, £2% Hyo dugo] AT &
Algt FA glo] frelgh Aoz Belrt,

Note: ***, ** * indicates statistical significance at 1%, 5% and 10%,
respsectively. BG denotes Breusch-Godfrey statistic. Table 3 suggests
general consistency of the model with the data across the three
countries, which implies that the Solow model is generally valid
regardless of the stage of economic development.

4) Al AL 98] =PES 2P

o
=3

A 3]

g},

o
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=, A4 Ao Anrt B A e Aew Bl 24 Ui
o olalgeld] w7 Fake ving Rew Azt e, Jrel B
A

o] A7k AAZI1ZE Alest

FHAE AR fAY FEAA GG S, TA PATDEA A

&9 AlFE 1%(0.229 0.25)7F 7 vra QI=UIAleH(0.47% 0.69)
aga 22k A e dE(0.97)9 A2 =A dEsT ol k=]
AzegAdo] AmyAlolyl dxHT F oHj o] E3E ou|3

Purchasing Power Parity(PPP) &% 7[E3S uw, dd9d IH4AS
2201438 7oz dELS AA 289, Slmurel= 1029, d&xE

=
125919) £ 2 7125 Qe A%e] G AAYPe] FH(+)9

FHEAE F5E 5 e tEeIthd R, A2 22k thd o]l A
o] ik TR} v =hed A5713el A543 (0.28) 0] dA S

PN

T

Bus Bexehs de dmel 44 A At wgne
Zshe FR2L Holw Uk ol /1Y 992 APWEe] A%
B(EE A9l 1(1)& Bolt AAD 43t vekgd AAGS PEohe
e

olA] By A4S ¥ FIg, F AAREe] FUbd AHE BA 2
717333} o] F4MdE 133l heteroscedasticity and autocorrelation
consistent(HAC) ETQAHE AMESIITE. (G 4)el B vie} o] F
SHA = dAR A= A & 5 Utk FEA Y g 7
A=t a3y, (GE 3)e] Al vl e Bz Rilshe
oflth, 53] AA A= 7]zt IEMAlofY diEe &

°

A ASE Holw D) ARAATAN QEdAob} & (-

il

fU ol

rr

5) World Economic Outlook Database, April 2015, International Monetary
Fund. Database updated on 14 April 2015. Accessed on 14 April 2015.

6) dEHe 45E Fa =& Moon and Phillips(2000)& € 4= e, ©
AZAELS Hd AFNA A FHHE Fa U
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(E 4) AFX=22H(HAC EFE 2AH(Human Cpaital Model with the HAC
standard error)
HA712
ol= QIZL{|AlOf a=
A= t SHZ A= t SHZ At SHZ
0, 1.01*** 87.02 0.96"** 165.77 1.1 24.74
0, 0.13 0.54 -0.43 -1.51 -9.2%** -3.82
0, 0.69** 2.14 1.13 0.88 -1.89"  -2.44
0, -1.31%**  -8.24 -0.97"** -4.35 -4.8%** -8.77
BG (P-value) 5.28 (0.07) 37.5 (0.00) 3.65 (0.16)
s
ol= QIZL{|IAlOf a=
A= t SHE A= t SHE At SHE
0, 1.04*** 65.54 1.06%** 26.37 0.96"**  38.33
0, 0.29*** 3.99 0.36"** 3.96 2.72 1.34
0, 0.14 1.07 -0.78 -1.2 0.35* 1.74
0 -0.3*** -6.78 -0.37***  -2.81 -1.32%** -4.2
BG (P-value) 5.12 (0.08) 6.23 (0.04) 6.77 (0.03)
HE
ol =B PNo]3 =
A= t SH A= t SHZ At SHZ
0y 0.98™* 104.48 0.95"** 34.9 0.99"** 56.5
0, 0.31 1.22 0.43* 1.83 0.75"* 2.12
0, 0.47 0.84 1.09 1.13 0.38** 2.49
0y -1.65""* -28.86 -0.45"* -12.66 -2.45"* -12.62
BG (P-value) 2.91 (0.23) 2.92 (0.23) 11.26  (0.00)
R R AT 1%, 5%, 10%° AR o4& #AIYTE BGE Breusch-
Godfrey BAlgelth 48 B Ry d#H o2 Fishe ZAde otk 53] A

A Az 713 Qv Aokt
AR QAL S QAR FAE ASFE woln A A F=
AAHez duy e Avhs ohd Ao HelTh Mol A% o] TAZE et

Ui, 1En 2 F4E AFE Uehdth ¢ SAgE JHAE B2 =

o (e} (e}
JHo o

()e] BARE FAE ASE Holw glue) A

Q]

Ao} BFoA AR FolAdS HolFA] E3t}. Breusch-GodfreySAIFE A7

o] ZAlskE A7} E30) vl Brkn Rastm
statistical
denotes

Note: ***,
respsectively.

k% *

indicates
BG

3]
AT

Breusch-Godfrey

significance at 1%, 5% and 10%,
statistic.

Table 4

demonstrates that the Solow model is less consistent with the data when

human capital is included. Specifically,

explosive root is observed in

multiple cases and t ratio is much lower than in the base model case.

7) LBE AZAR FAE /)
8) YBE AZAL FAE 7

PN
.'__'[:
PN

_r-C
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FAHE Al Hela v F4% =
opd Aoz HIn Hgo] 9o glo] FoTE yehal, 1HG 2 F
A AleE vebdt ¢ $AEE dAARE FARES dEeh A=Al
EFoA] dAR fode BAFA] Xttt Breusch-Godfrey $AE=
A7) 3] EAskE Z57E (E 3)dl vlel Boha Bastm gl

< el 23S aiMel Bak (& el w9 F
37t ‘/}E_—E AA71ZE AmdiAlobe] AR ASHES AT, A

S (G 3)e] Aol o] d&, QI=UlAo}h
= o yehdth SrEE A2, Amulrobe] XA ghedo] A
Fol 1.09% vi-% the AJH], o] FHA= AF A=ulr]ote] 73]

| o o Rzsiivhe Ae AR

Ao 2 EREg GFele] EPREE vl ALgslel (E 5ol B3
A

y

2. 222egE (1.19) 28 33 7]
}He Ags

2 ol dlalAE 04317}Xl BRE
AZo a7} 7P 2 9919l Aow AYzHETE Oxley et al. (2008)& 53
N ELEE JAANEAT FHWNES AT AZ e e o2z}
2 BARE ANSA. o Axsd] elah, B A7I) AFeg e A
At gReR B J1K A Axm e, AAe AR e
AR-S ZHa= ngo] ohe} 86 o8] A= Holdh. <A,
Ago] E2 ofol7k Ago] W ofelHt Aite] Y|ojeke H7F & Hk=
2)350] Wolx| & olololA AulEE WEH7} £S & Jrke Aolt). EA)
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(E 5) QI¥XI=1} =728 (Human capital model with instrument variable)

HAI2H
oz SIZHIAlo} s
Ax tEAE AR tSAE ARt S
b 0.93*** 33.64 0.83*** 8.72 0.78***  6.00
0, 0.09 0.18 -1.31% -1.83 2.65 0.45
b, 3.56*** 4.19 4.44* 1.76 3.63 1.21
b, -1.07** -6.63 -1.68"*  -4.73 -6.77"  -2.42
BG (P-value) 1.256 (0.54) 37.07 (0.00) 20.38 (0.00)
=z
ol SIZHIAlo} s
AT tEAMZ AR tEAME A%t SA™
by 1.03*** 10.80 0.11*** 8.95 0.77***  9.09
6, -0.34 -0.67 0.35 0.49 1.02 0.22
0y 1.97 1.65 2.28 1.46 2.20 2.20
b, -0.38" -1.82 0.27** -2.07 -1.19"**  -3.11
BG (P-value) 7.23 (0.03) 12.31  (0.00) 7.04  (0.03)
=3
ol QI LlAlo} a=
AT tEAMZ AR tEAE ARt SA™
by 0.84*** 11.67 0.92*** 21.36 1.01"*  17.74
6, -0.38 -0.23 0.48 1.28 -0.16 -0.16
0y 6.19"** 2.86 0.29 0.19 -0.57 -1.03
b, -1.21*** -4.78 -0.68***  -10.24 -3.49*** -5.66
BG (P-value) 1.38 (0.50) 2.51 (0.29) 0.16  (0.93)

TR ow v A 1%, 5%, 10%9 BAA fodE #EAPTE BGE Breusch-
Godfrey BAZoltt ZTUES AFste] =THAFE ] AREsie] ®ho] Ha 319
E‘E“:Lol Hes Ass AT AAE A3 FIAIAE FHIsitt. A8FoR

= (1.19) 23S 43 722y e 433 344l A7E Aoy, A-AES
T7}5“ < W d5go] Yol
Note: ***, ** * indicates statistical significance at 1%, 5% and 10%,
respsectively. BG denotes Breusch-Godfrey statistic. Given that explosive
root was found, we now estimate the model with the instrument
variables. Much less case is found for explosive root. However, the
results do not generally differ from before.

tRo] Axle] 2o ¥Fe] 2 W) /ERY Avsh AARE =
7} Alole] )7t AR o2 AAfekE vl ARAR WG] 34 1 AR
7b WS dalg HAehs el B A7t Mlad JUug Fee) g

AnE AgAA ST BT, AAAEARE AHET o] Fuk
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= W v2A vebsth AAR B S AR A2 g 4 A
AZE dEHoz A AAMNGAS 2de 78t k. dE 5o,
Wossmann, L.(2003)& 1422 34 WREs aleta aofkete
omnt = ¢S A&t Cohen, D., and Soto, M.(2007, p52)
= 7N A A QAARAR S AFEE A7 ddE Ay 4] e
olfr=

_

“..-Conceptually, there has not been a clear-cut definition on
how human capital should be represented::-

“-The second problem faced by empirical studies is related
to the quality of the data itself---

23l 7]=ska 9tk T3 Cohen, D., and Soto, M.(2007)¢] B3l%,
AAAZARE AHESIE W, o]8RF9 FFodfe dAAEA R 4
(quality)ell @3] Jas WA =Hed, 2 AT 2o B2 AR A
FTATFAME o]¢} 22 PHS s4sta Ut & AFE 128 et A
AT AFHE AlSeAwE Hdeisitt.

o] ga]zol HAaWolala AAEAL}. o= TEETFe] AAE H
Qe ke o|ERrdo] Algst= 7}23,0]‘3% 21Tl = Febeitt, 74,
P ES ]L} 7‘7}*& Zas=X3 Zﬂi(Bounded)‘ﬂ ]E}. = i‘ﬂ] }Eﬁr g
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(E 69 FHA+= (
GodfreygAl &o] A
A} thA 2 IRt (F 7)< <

Aol g FE AAZIRE FEA7E Y A5 FeA] e
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7dgol IA, A AR o] A ke dds] A=
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(E 6) 222 (7|228) (Difference estimation for base model)

HA7|2t
ol QIIH|AlO} o=
FHA  t SH FHA  t SH FHA  t SA
By 0.88*** 2554 0.96"** 36.90 0.87***  25.30
By 0.23***  10.02 0.26™** 15.03 -0.15***  -5.47
By -0.37*** -34.85 -0.34™*  -30.84 -0.24*** -25.85
BG (P-value) 23.09 (0.00) 5.31 (0.00) 3.57 (0.00)
A 1890-1940
Ql= QIEL|AIO =
FHX  t SH FEX  t SA FHX  t SA
By 0.96™*  84.11 0.97*** 35.78 0.91***  22.62
By 0.39*** 58.36 0.36™** 16.32 0.53*** 5.03
By -0.26*** -84.25 -0.28™*  -19.91 -0.21*** -35.73
BG (P-value) 5.29 (0.00) 1.72  (0.15) 6.62 (0.00)
HEF 1960-1998
ol QIZL|AlO} =
FHX t SHEZ 3 t SHZ FHX t SHE
By 0.96*** 51.84 0.94** 18.33 0.87***  24.99
By 0.18*** 8.64 0.28*** 4.10 0.24**  14.41
By -0.45™* -80.22 -0.28"*  -15.23 -0.30"** -29.42
BG (P-value) 3.30 (0.01) 2.13  (0.08) 1.91 (0.12)

oo ow o AZY 1%, 5%, 10%9] BAA felde #ASTE BGE Breusch-
Godfrey BAIZolth. Breusch-GodfreyEAl&e] AAFoz woldl AL A9k, &
39 =g FEATS) A2 dA gt

Note: ***, ** * indicates statistical significance at 1%, 5% and 10%,

respsectively. BG denotes Breusch-Godfrey statistic. Table 6 suggests
that the results are consistent between level estimation and difference
estimation.

9) Great Ratios 917% °|2ig B33} AIAIE #F5e] d4d EUXE Aete &
shue] AA] A B8le] 4] Aotk (Fral: Kongsamut et al., 2001).



534 X ¢l

(FE 7) AE2E(QI™HXETZE) (Difference estimation for human capital model)

B2
ole QI Ao} =
AT tEHZE ATt SAE ATt EAE
6, 0.53*** 5.62 0.66"** 6.13 0.54*** 5.37
0, -1.04"**  -2.94 -0.70*** -3.31 =31.11"  -14.61
0, 3.16 0.91 3.89 0.99 2.55 1.23
0, -0.91"** -12.26 -0.71*** -10.3 -2.05"*  -5.92
BG (P-value) 9.00 (0.00) 8.86 (0.00) 2.29 (0.05)
=
ol EEEN o=
AT tSHZ ATt SA ATt EA
by 0.95*** 19.4 0.61*** 3.79 0.54*** 3.72
0, 0.33*** 5.37 0.24 1.23 0.75 0.15
0, 0.37 0.43 8.38 1.36 0.37 0.31
0 -0.28"* -20.47 -0.29*** -4.31 -0.97***  -7.84
BG (P-value) 3.21 (0.01) 2.48 (0.04) 5.80 (0.00)
e
ole QI=AJo o=
AT tSHZE ATt SA ATt EAE
6, 0.83***  11.08 0.92*** 9.07 0.90"** 33.15
0, -0.35 -0.61 0.05 0.21 0.62"** 2.76
0. 8.36™" 2.18 2.65 1.58 0.75"** 5.91
0 -1.65"* -24.15 -0.45"**  -11.71 -2.22"**  -32.35
BG (P-value) 2.33 (0.06) 1.91 (0.12) 0.11 (0.98)

Spoowwr oo AT 1%, 5%, 10%9 BAA #o4S ®AIR). BGE Breusch-
Godfrey %ﬁﬂaolt‘r AAN7Zre] B2 AF(0, % 0,)52 () Fa2E /HAY
£ freldlel glRlont AIel FAE ALES BAR et e o
amiiﬂ FEAER] A7Ie REE 73 ok "WAETIZEe] BAE AFES 5AF
Selde o okeht BRgoRA RRIAY 2% 238 w o AR
(O)e] ¥58 e ARe BAREATE Agetn BA4 feolge PyEgion
71% At
Note: ***,  ** * indicates statistical significance at 1%, 5% and 10%,
respsectively. For the full sample period, investment coefficients are
negative in sign or statistically insignificant. However, the pre war
estimates show reasonable sizes and signs. Except for India's physical
capital estimate, statistical significane has also improved.

\IO

)

of

Aotk AA7IZ e FAE AlF(0, 3 0,) 5L +(-)9 355 7HAY

A froldel gelot AR/ A4S AFES BAA felde tha
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feht g domA FEARl A7]eh F3E VA T A5k
()8 F2E 7HE = SAAEATE Ast &
FEon A7|e At AR cr d¥ido] A (& 4)
59 FHAE FIN At & 5 vk 7P 5 FES
AlobE AlQletar 22 = AAAREe] &

& . IR, AR dEE AlLsta RAREe] ©@E Aol
EAbEe] gAY AR At oA (F Dot (E 5] At &
3] HolFA] XYW @422 Mankiw, Romer and Weil(1992)°] &

ANy

ANAp 7z, B A3 FResuUE] Aikee] Fg24S o] &a1<l
T a5 1909 AREFE AREE 7180 AR RS HAHI doldk H2w
W gt webd, SR AR 199 A5y 1909 AR 34
s A Ee A= A e S8l =gl 2 Zolth tare W
7F @92S 7KIBE Mankiw, Romer and Weil(1992)# Cellini
(1997)¢] HHe &8atd tao 2es 3AEN Ay Rngem =
Pelint

1) 71224
ln(z) =a+tat+—— ln(st)—%ln(é—knt—kx)-ﬁ-et (3.1)
L/, l—a -«
ln(ﬁ) =a+at+ — ln(st)—%ln(é-knt-kx)-&-et (3.2)
L/, -« -«
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Faeleich. 18906 E 1998979 A7 IARE AHgaAT, o7}
= Folol, olAlol ALEATT AAHE o}SmE 4RI AR,

Am=dAol a8]ar Lol
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A2 E 28 0|8 =3 (transition dynamics) =3

Y, =K' (1,E,) " (2.1)
L.,=0+n,)L, (2.2)
E ., =01+z,)E, (2.3)
K =0-"K+sY, (2.4)
H_ ,=0-0"H+sY, (2.5)

y, =kl (2.6)
kyiyz,=0—0)k, +sKkent (2.7)
Wz, =(1—68)h, +skent (2.8)

kz=(1—08)k+ s"5k*n? (2.9)
hz=(1—08)h+ sk*n (2.10)
y=k"n" (2.11)

(2.9) s (2.10)9] &= A A B8 w2

1
V- H( HYH\T=0— 7
/258—(—(51 )1:((53 ) )1 4 (2.12)
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S (sH)“”(sK)a)le
h ( oy (2.13)
o|t},
(2.11)= ol &3
a+ H
[( YT (i) fHJ”H
~gs s @ s «
y* = poy: (2.14)
o]tk
WG noE 00% Fovl A gu) ARNEL
Kss B SKSH)
o|t}.
H)1A A B8 (dynamics) & o 2oz BAF "o
y, =k (2.16)
ooz, =(1—0)k, +sEkont (2.17)
hyovzg=0—8)h, +skon? (2.18)

A e F9eA 9 AL dFsiehd ohest 2

(g, —y)=ak® "Wk, —k)+Bk°h" '(h,—h)  (2.19)
ey =)t —2) = (1= 5)(k, — )

+O¢8K]:3”71}~1H(];'t — l::)
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—I—ﬂsKI;afLHfl(th —h)+ k“fLH(stK— s)

2y~ )+, —2) = (1—8)(F, — F)

+048K%”71f~LH(];t — l;)

+ Hs"khH " (h,—h)+ k"R

s, —s
(2.19) (2.20) (2.21) € FE= 24 =34 2o}
-~ _ Ta—17 H ap H—1 I;t_];)
(yt y)—[ak h HE™h ] Et_ﬁ)}
[z 0] [(%t+l_%)}
0z (ht+1_h)
_ [[(1—5)+93K12~“1i~1f]] /BsK/;“fLHil
as?k*"th? [(1—6)+ Hs? k71
o (z,—2)
_[—k FRE 0 } (S?_SZK)
Tlen o el 0,
(s;7—s")

e Y AS ojAee] 21 gt 2,

(2.24)° 71939 Aglg_— Zahd e

A=)

Lag operator® A}&sle] Zd3IC}

|

(2.20)

(2.21)

(2.22)

(2.23)

(2.24)

(2.25)
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1 (];f+1_];) —1 z]t(_z)
[I— A4, 'A4,L)] G Z i) = Ay "A,| (st —s) (2.26)
t+1 (s7— )
eas Fam et o,
(kyey— k) -1 —1,4-1 th(_Z)
0 ) =[1—Ag YA L) Ay A (s) = s) (2.27)
t+1 (7— )

(2.27)= (2.22)°0 HY3std 9 F&(dynamics)?]s AT
(f;tJrl _ :’&) — [a];a—lﬁHHl’%aﬁH—l]
(z,—z)
(1= A4yt A, L) P4, P4, (s —s) (2.28)
(s —s)
2 Aolshi v £t

(yt+l _ ?;) — [a]::aflﬁHle_aﬁHfl]

{7+ BL+ (BL)? +--]4, *4,}| (s —5) (2.29)

P CE Al GY FHOE thest 2ol FAB

(:;tJrl_:;):[Cl—i_C(QLJ’_ C3L2+”‘] (St'_s) (2.30)
(sf—s)

Vi1 =0,+0,(L)sE+0,(L)s+0,(L)2F+e,,,  (2.31)
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Testing the Solow-Swan Growth Model with
Time Series Data: Evidence from Asian
Developing Countries

Inyeob Ji*

Abstract

This paper provides results from testing the predictions of the
Solow—Swan model using time series data. The primary aim of the
paper is to develop empirical versions of the Solow—Swan model
that are useful for understanding the growth process of individual
economies. A number of time series models derived from the Solow
model are presented and then estimated using annual data for
India, Indonesia and Japan. We find that the results are largely
consistent with the model. However, data give limited support to

the model when human capital is included.
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