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Abstract

This project tries to extend Romer(1990) model by introducing afinancial sector
into an endogenous growth model. By adopting Fuente & Marin's (1996) method we
could analyze how much influence the financial system made on the long-run
economic growth. Our theoretical model includes aR& D sector, afinancial sector, a
final goods production sector and the household sector. The characteristics of our
theoretical model isthat R&D in the financial sector isthe main growth engine. The
final goods production sector produces final outputs by using labor forces and
financia intermediate products. Consumers not only decide on consumption and
savings but also provide labors.

After setting up the model, we apply time series analysis to Taiwan's data to
explore the relationship between financial development and economic growth (or
investment rate). After testing the stationary and cointegration, we have examined the
goodness of fit of our empirical model. The Johansen cointegration test show that the
financial development indicators (including M2/GDP, financial institution total
assets/GDP, financial institution total credits/financial institution total assets, numbers
of financial intermediaries, stock market capital ratio, stock market turning ratio and
stock market liquidity) are positively correlated with real economic growth. In order
to explore the short-run relationship, we then estimate an error correction VAR model.
Our studies show that financial development has strong effects on economic growth

and investment in Taiwan.

Keywords financia development, endogenous economic growth model, unit root test,

Johansen cointegration test, error correction model.
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()

ADF PP
SA - 2.149987 - 2.123465 2
(- 2.6164) (- 2.6164)
SV - 1.568109 - 1.355819 1
(- 2.6164) (- 2.6164)
CNO - 2.692301 - 1.340070 8
(- 3.2418) (- 3.2109)
TURA1 - 2.560847 - 2.541032 1
(- 2.6164) (- 2.6164)
TURA2 - 2.442843 - 2474727 1
(- 2.6164) (- 2.6164)
GW - 1.806299 - 1.070085 10
(- 3.2677) (- 3.2109)
IR - 1.668170 - 1.824634 2
(- 2.6164) (- 2.6164)
SR - 1.804408 -1.914821 1
(- 2.6164) (- 2.6164)
10% McKinnon
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()

ADF PP

SA - 4.989692* ** = 4.955089* * * 2
(- 2.6200) (- 2.6168)

sv - 6.238165*** - 6.600664* ** 1
(- 2.6168) (- 2.6168)

CNO - 2.905992* - 5.397694* ** 10
(- 2.6265) (- 3.2138)

TURA1 - 6.217166%** - 6550192+ ** 1
(- 2.6168) (- 2.6181)

TURA2 - 6.051505*** - 6.113609* ** 1
(- 2.6168) (- 2.6168)

GW - 47377136+ ** - 4516592+ ** 5
(- 3.32239) (- 3.2138)

IR - 5.048172+** - 5.036809* ** 2
(- 2.6168) (- 2.6168)

SR - 4.600384*** - 4.566720%** 1
(- 2.6168) (- 2.6168)

***(**)

1%(5%) McKinnon
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()

P-value
LM (1) CHISQ(36) = 45.073 0.14
LM (4) CHISQ(36) = 29.490 0.77
Normality CHISQ(12) = 12.309 0.42

()

SKEWNESS| KURTOSIS | ARCH(2) | NORMALITY R?
GW -0.185576 | 3.450601 0.365 2.597 0.848
SV 0.410137 2.914325 2.757 1.205 0.894
SA 0.248548 2.971937 3.498 0.927 0.882
CNO 0.557614 2.604746 2.315 2.739 0.756
TURAL1 | -0.158514 | 3.271038 5.226 1.855 0.874
TURA2 | 0.393077 3.224722 1.084 1.754 0.725
=0 =3
ARCH(2) 5% 5.99
()

Eigenvalue| L-max Trace Hyr p-r L-max90 | Trace90
0.9625 101.76 217.35 0 6 2551 97.17
0.7651 44,91 115.59 1 5 21.74 71.66
0.6299 30.81 70.69 2 4 18.03 49.92
0.5188 22.67 39.87 3 3 14.09 31.88
0.3542 13.56 17.20 4 2 10.29 17.79
0.1109 3.64 3.64 5 1 7.50 7.50

() ()
(normalize) B) () (a) t
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(

) Johansen

B B, B, B. Bs
1.000 1.000 1.000 1.000 1.000
0.008 0.015 0.129 0.024 -0.001
0.005 - 0.006 -0.043 - 0.006 -0.001
CNO -1.094 -1.253 -2.934 -1.479 -0.942
TURA1 - 0.004 0.006 0.021 0.001 -0.001
TURA2 0.004 -0.003 | -0.011 0.001 0.001
CONST -10.346 | -8.462 - 2.225 - 8.183 -9.679
( )a t
a 1 a 2 a 3 a 4 a 5
GW -0.086 | -0.021| 0.005 0.029 | - 0.003
(-9.151) |(- 0.894)| (2.555) | (1.549) |(- 0.290)
SV 1.121 |-0.143| 0.080 0.288 | 0.043
(5.100) |(- 0.856)| (5.781) | (2.199) | (0.556)
SA 0.266 | -0.248 0.034 0.143 | 0.032
(2.745) |(- 3.364)| (5.681) | (2.470) | (0.909)
CNO | -0.064 | 0299 | -0.011 | 0.130 |-0.010
(-1.030) | (6.353) | (-2.886) | (3.521) |(-0.451)
TURA1| -0.089 | -0.213 0.010 0.132 | 0.128
(- 0.859) |(- 2.679)| (1.529) | (2.126) | (3.460)
TURA2 | -0.144 | - 0.045 0.038 | 0.106 | 0.119
(- 1.173) |(- 0.481)| (5.017) |(1.447) | (2.754)
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(

)

GW

GW =0.001SV + 0.001SA + 0.942CNO

()

+0.001TURA1 - 0.001TURAZ + 9.679

1)

GW S\ SA CNO TURA1 | TURA2 | CONST
67.93* 29.75* 33.13* 57.32* 42.81* 56.57* 73.10*
* 5%
5 11.07
rank
(1)
TURAZ2 (SV) (CNO)
GDP (SA) (TURAL)
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(OLS)

A GW = 0.120236 + 0.004484e, + 0.060239A GW 1
(4.593484)** (1.715308)* (0.333534)

+0.001515A SV .1 - 0.000304A SA .1 - 0.001425A CNO .,
(2.132714)** (- 2.208785)** (- 2.835215)**

+0.000285A TURAL ;1 - 0.000118A TURA2 .3
(2.228980)** (- 0.960680)

@)
R =0411035 R =0231785 D.W.=2.051720
€, =GW2-0.001*SV,-0.001*SA+2-0.942* CNO.-0.001
*TURALl 2>+ 0.001 * TURAZ +.>- 9.679 t * 10%
xx 5%
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I(2)

SR

SEC

k=2 LM(1) LM(4) Normality P-value
95%
t
IR
IR = 6.785SV + 0.148SA + 1.349CNO
+0.046TURA1 + 1.262TURAZ2 + 89.297 (3)
()
IR SV SA CNO | TURA1 | TURA2 | CONST
27.25* | 55.66* | 55.91* | 27.02* | 73.32* | 72.16* | 19.53*
* 5%
5 11.07

rank




€)
IGDP(SA) (SV) (CNO)
(TURA2)

(TURA1)

Bencivenga-Smith-Starr(1995)

(OLS)

AIR = -0.173793 - 0.000480e, - 0.303053A IR ,.;
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(-0.296593) (- 0.298649) ( 1.729179)*
- 0.029207A SV ;.1 - 0.007566A SA .1 - 0.006203A CNO .1

(- 0.654156) (- 0.838565) (- 0.105478)
- 0.011675A TURAL ,., + 0.007838A TURA2 ., (4)
(- 1.591803) (3.562456)* *

R =0401952 R =0219938 D.W.=2.183707
&= IR ¢2-6.785% SV r2-0.148 * SA r2- 1.349 * CNO r 2 - 0.046 * TURAL ¢

-1.262 * TURAZ2 +2 - 89.297 t * 10%
** 5%

(TURA2)

24



GW GDP

FD M,/GDP

FA /GDP
FNO

LDA /
LDG IGDP
LNR

IR

(1)M,/GDP

2

/IGDP

3)

(4)
LDA

(5) IGDP

25



ADF PP

(1)

Johansen

LNR IR

LM(1) LM(4) Normaity P-vaue 95%

ARCH

GW

GW = 0.016FD + 0.034FA+1.918FNO

+ 0.014LDA - 0.067LDG + 0.842 (5)
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()

GW FD FA FNO LDA LDG | CONST

13.74* | 42.81* | 26.13* 9.54* 32.83* | 2247 | 27.57*

* 5%
4 9.49
() rank
5
GDP (LDG) (FD) GDP (FA)
(LDA) (FNO)
(GW)
R&D

Greenwood&Jovanovic(1990), Bencivenga&Smith(1991),

King&Leving(1993a 1993b) Leving(1996)
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(OLS)

A GW = 0.067571 - 0.026417e, - 0.194036A GW ,,
(3.759791)**(-2.607717)** (- 0.919556)

+ 0.003366A FD .1 - 0.002932A FA 1 + 3.78E - 05A FNO .4

(2.963519)** (- 1.272535) (1.152909)
- 0.003574A LDA ;. ; + 0.000594A LDG ,.,
(- 1.447144) (0.222253)

(6)

R =0488939 R =0.333309 D.W.= 1.802558
€=GW#2-0016*FD+2-0.034*FA +2-1.918 * FNO +-2- 0.014 * LDA 2 +

0.067 * LDG +2 +0.842 t * 10% ol

5%
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King& Leving(1993)

TRED

ADF PP

Johansen

SR TRED

(misspecification test)

2 LM(1) LM(@4) Normaity P-value 95%
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IR =0.246FD + 0.055FA + 2.513FNO

+0.040LDA - 0.067LDG + 17.556

(7)

IR FD FA FNO LDA LDG | CONST

31.65* | 27.73* | 41.69* | 18.01* | 41.85* | 39.84* | 24.95*

* 5%
5 11.07
rank
GDP (LDG) (FD) GDP
(FA) (LDA) (FNO)

(IR)

(LDA) (FNO)
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Granger

(OLS)

AIR = 0.238085- 0.021696¢, - 0.087121A IR .,
(0.283480) (0.802736) (0.368262)

+0.011076A FD .1 - 0.061426A FA ;. + 0.000381A FNO
(0.096614) (-0.306831) (0.141660)

- 0.161653A LDA ;. ; + 0.152045A LDG ;..
(- 0.799404) (0.695297)

(8)

R =0283418 R =0.165107 D.W.= 1894564

€=1R#2-0.246 *FD +2-0.055 * FA +.2- 2513 * FNO .2- 0.040 * LDA +-2 +

0.067 * LDG -2 + 17.556 t
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