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Abstract. This paper examines the integration between Indonesia and Asia-Australia-
(XURSH�86� VWRFN�PDUNHWV�� 6SHFL¿FDOO\�� WKLV� DUWLFOH� LQYHVWLJDWHV� ZKHWKHU� WKHUH� LV� D�
G\QDPLF� LQWHJUDWLRQ� LQ�,QGRQHVLD¶V�¿QDQFLDO�PDUNHWV�WR�WKH�JOREDO��7KH�DXWKRU�XVHV�
correlation and regression methods to explore dynamic integration. The author also 
XVHV�DQ�DGGLWLYH�UHJUHVVLRQ�PHWKRG�IRU�UREXVWQHVV�FKHFN��2YHUDOO��WKH�DXWKRU�¿QGV�WKDW�
WKHUH� LV�D�G\QDPLF� LQWHJUDWLRQ� LQ�,QGRQHVLD¶V�¿QDQFLDO�PDUNHW�� ,QGRQHVLD¶V�¿QDQFLDO�
market has become more globally integrated over the last two decades.  The author 
concludes that there are sustainable growth opportunities along with the integration 
RI�,QGRQHVLD¶V�DQG�JOREDO�¿QDQFLDO�PDUNHWV�
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Introduction

When the author studied undergraduate 
degree two decades ago, the author did not 
imagine that he would be interconnected 
around the world. The author recalled that 
the classmates, seniors, staff, and professors 
had the same nationalities. At that time, 
the internet, computers, and mobiles were 
limited. International mobilities existed but 
not as much as today. While the pandemic 
limits our mobilities, international mobilities’ 
growth has been remarkable since two 
decades ago.

A number of scholars reveal 
WKH� UHODWLRQVKLS� EHWZHHQ� ¿QDQFLDO�
interconnectedness and economic growth. 
For instance, Kleimeier and Versteeg 
�������¿QG�WKDW�WKH�GHYHORSPHQW�RI�SURMHFW�
¿QDQFH� LV� DQ� LPSRUWDQW� GULYHU� RI� HFRQRPLF�
growth. Van et al. (2019) document that 
LQWHUFRQQHFWHGQHVV� WKURXJK� ¿QDQFLDO�
inclusion supports a positive relationship to 
economic growth. Huang and Wang (2020) 
also verify a positive relationship between 
¿QDQFLDO� QHWZRUNV� DQG� ORQJ�UXQ� HFRQRPLF�

growth. Furthermore, Nasreen et al. (2020) 
GRFXPHQW� WKDW� ¿QDQFLDO� GHYHORSPHQW��
triggered by global connections, tends to 
associate with economic growth positively. 
While Selvarajan and Ab-Rahim (2020) 
SRLQW�RXW� WKDW�¿QDQFLDO� LQWHJUDWLRQ�PXVW�EH�
carefully developed to promote economic 
JURZWK�� ZH� FDQ� FOHDUO\� VHH� WKDW� ¿QDQFLDO�
interconnected is an opportunity to attain 
sustainable growth.

This paper presents an empirical 
DQDO\VLV�RI�¿QDQFLDO�PDUNHWV�LQWHJUDWLRQ��7KH�
author examines the integration between 
Indonesia and Asia-Australia-Europe-US 
stock markets. A stock index has been 
considered as one of the essential economic 
indicators. Classic papers (Gallinger, 1994; 
Levin and Zervos, 1996, 1998) document the 
relationship between the stock market and 
economic activity. Recently, the relationship 
was reiterated by Ciner (2018) and Das et al. 
(2019). Therefore, the author argues that it 
is sensible to examine economic integration 
WKURXJK�¿QDQFLDO�PDUNHWV�LQWHJUDWLRQ�

The author starts the analysis by 
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calculating and visualizing the correlation 
between Indonesia and foreign stock 
indices.  The author follows the procedures 
suggested by Klemelä (2014) in terms 
of correlation and visual analyses. The 
author performs cluster analysis in three 
different sub-samples to demonstrate the 
G\QDPLF� RI� ¿QDQFLDO� LQWHJUDWLRQ�� 7KLV� VXE�
sample analysis is inspired by empirical 
studies performed by Engle and Ng (1993), 
Thornton and Valente (2012), and Boguth 
et al. (2016). Then, the author runs the 
standard OLS regression. However, the OLS 
approach might not be suitable for non-
normal distributions, thus the author needs 
to deal with this non-normality issue. A 
feasible solution is to apply non-parametric 
analysis like the additive model. Indeed, the 
non-parametric method has been applied 
LQ� HPSLULFDO� ¿QDQFH� UHVHDUFK� �$wW�6DKDOLD�
and Lo, 1998; Fan and Wang, 2012; Li and 
Zhu, 2014). The non-parametric additive 
model was developed by Stone (1985) by 
transforming the explanatory variables into 
smooth arbitrary functions.

The remaining paper is organized as 
follows: Section 2 describes the method used 
WR�HYDOXDWH�WKH�G\QDPLF�RI�¿QDQFLDO�PDUNHW�
integration; section 3 discusses the data and 
presents the empirical results, and section 4 
delivers the concluding comments.

Research Methodology

The author would like to assess whether 
there is a dynamic integration between 
,QGRQHVLD�DQG�JOREDO�¿QDQFLDO�PDUNHWV��7KH�
author hypothesizes as follows:

H0: There is NO dynamic integration

H1:  There is a dynamic integration

Following the correlation and visual 
analyses by Klemelä (2014), the author 
calculates the correlation of daily returns 
between stock indices as follows:

 (1)

where Cov(X,Y) refers to the covariance 
of daily indices returns between X and Y, and 
sd() denotes the standard deviation of daily 
index returns. Then, the author performs the 
OLS regression between IHSG and foreign 
indices returns as follows:

  
(2)

where IHSG refers to the daily returns 
of Jakarta Composite Index, N225 denotes 
the daily returns of Japan Nikkei 225 index, 
AORD IHSG is the daily returns of Australia 
All Ordinary index, SP500 refers to the 
daily returns of US S&P500 index, and DAX 
denotes the daily returns of Germany Stock 
index.

Last, the author performs non-
parametric analyzes, namely the additive 
UHJUHVVLRQ� PRGHO� WR� HYDOXDWH� ¿QDQFLDO�
integration dynamics further. The author 
extends the equation (s) into the additive 
model as follows:

 
(3)

where f( ) refers to the smooth arbitrary 
function of the corresponding explanatory 
variable. The author decides to use scaled t 
to deal with the heavy-tailed data problem.

Results and Discussions
Data and Empirical Analysis

The author uses Indonesia (^JKSE), 
Japan (^N225), Australia (^AORD), US 
S&P500 (^GSPC), and Germany (^GDAXI) 
indices’ daily returns from January 5, 2000, 
WR� -XO\����������� 7KH�DXWKRU� VXE�FODVVL¿HV�
them into three periods: i) old decade 
when the international mobilities tended to 
be limited, which is from January 2000 to 
December 2009, ii) recent decade when the 
international mobilities had been growing 
remarkably, which is from January 2010 
to December 2019, iii) post-pandemic, the 
period after Covid-19 pandemic, which is 
from January 2020 to July 2020. The author 
obtained the data from Yahoo Finance 
(2020).

Figure 1 shows that the correlation 
between IHSG and N225 is 0.4162, between 
IHSG and AORD is 0.4720, between IHSG 
and SP500 is 0.1451, and between IHSG and 
DAX is 0.2368. According to Figure 1, we can 
VHH�WKDW�,QGRQHVLD¶V�DQG�$XVWUDOLD¶V�¿QDQFLDO�
markets were closely integrated in the past. 
Figure 2 shows that the correlation between 
IHSG and N225 is 0.3372, between IHSG 
and AORD is 0.4279, between IHSG and 
SP500 is 0.1877 and between IHSG and DAX 
is 0.2996. According to Figure 2, we can see 
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WKDW�,QGRQHVLD¶V�¿QDQFLDO�PDUNHW�KDG�EHFRPH�
slightly more integrated into European and 
$PHULFDQ�¿QDQFLDO�PDUNHWV��ZKHUHDV�VOLJKWO\�
less integrated into Japanese and Australian 
¿QDQFLDO� PDUNHWV�� )LJXUH� �� DQG� )LJXUH� ��
GHPRQVWUDWH� D� G\QDPLF� VKLIW� RI� ¿QDQFLDO�
PDUNHWV� LQWHJUDWLRQ� IURP� $VLD�3DFL¿F� WR�
European and American regions (i.e., Japan, 
Australia, European and American). This 
indicates the potential for economic growth 
IURP�JOREDO�¿QDQFLDO�LQWHJUDWLRQ��7KHUH�DUH�DW�
least three seminal papers citing that global 
¿QDQFLDO� LQWHJUDWLRQ� WHQGV� WR� OHDG� SRVLWLYH�
economic growth (Dumas and Uppal, 2001; 
Bekaert et al., 2005; Bekaert et al., 2007). 
Dumas and Uppal (2001) conclude that 
¿QDQFLDO�PDUNHW� LQWHJUDWLRQ� LV�D�ZRUWKZKLOH�
goal to pursue. Bekaert et al. (2005) 
documents that equity market integration 
and liberalization, on average, lead to a 1% 
increase in annual real economic growth. 
Bekaert et al. (2007) reveal that market 
integration tends to generate global growth 
opportunities.

Figure 3 shows that the correlation 
between IHSG and N225 is 0.5137, between 
IHSG and AORD is 0.5092, between IHSG 
and SP500 is 0.4115, and between IHSG and 
DAX is 0.4110. According to Figure 3, we can 
VHH�FOHDUO\�WKDW�,QGRQHVLD¶V�¿QDQFLDO�PDUNHW�

has become far more integrated with global 
markets, as represented by four important 
regions below:

Table 1 presents the result of the 
OLS regressions, equation (2), between the 
daily returns of IHSG dependent variable 
and the daily returns of Japan Nikkei 225, 
Australia AORD, US S&P500, and Germany 
DAX independent variables. The asterisk 
LQGLFDWHV� D� VLJQL¿FDQW� FRYDULDWH� DW� WKH� ��
���SHUFHQW�VLJQL¿FDQFH�OHYHO������SHUFHQW�
VLJQL¿FDQFH�OHYHO������SHUFHQW�VLJQL¿FDQFH�
level. According to Table 1, we can see that 
,QGRQHVLD¶V� ¿QDQFLDO� PDUNHWV� FRQVLVWHQWO\�
tend to integrate with Japan and Australian 
¿QDQFLDO�PDUNHWV�� 7ZR� LPSRUWDQW� LQGLFDWRUV�
EH\RQG� WKH� VWDWLVWLFDO� VLJQL¿FDQFH� DUH� WKH�
PDJQLWXGH��L�H���FRHI¿FLHQW��DQG�H[SODQDWRU\�
powers. We can see that the magnitudes 
increase from 0.1657 to 0.4159 (Japan), and 

Figure 1. Scatterplots and Correlations 
between IHSG and Foreign Indices from 

January 2000 to December 2009.

Figure 2. The Scatterplots and Correlations 
between IHSG and Foreign Indices from 

January 2009 to December 2019.

Figure 3. The Scatterplots and Correlations 
between IHSG and Foreign Indices from 

January 2020 to December 2020.

 Dependent Variable Return IHSG
OLS Model From Jan-2000 to Dec-2009

Coef t-Stat
Intercept 0.0006 1.96 **)

Return Nikkei 225 0.1657 6.83 ***)
Return Australia INDEX 0.5012 13.45 ***)

Return US SP500 -0.0069 -0.25
Return German DAX 0.0455 1.95 *)

Adj-R
2

0.24
OLS Model From Jan-2010 to Dec-2019

Coef t-Stat
Intercept 0.0003 1.45

Return Nikkei 225 0.0858 4.61 ***)
Return Australia INDEX 0.3834 13.26 ***)

Return US SP500 -0.0164 -0.60
Return German DAX 0.1470 6.57 ***)

Adj-R
2

0.22
OLS Model From Jan-2020 to Jul-2020

Coef t-Stat
Intercept -0.0012 -0.81

Return Nikkei 225 0.4159 3.98 ***)
Return Australia INDEX 0.2532 2.85 ***)

Return US SP500 0.0839 1.00
Return German DAX -0.0902 -0.92

Adj-R
2

0.34

Table 1
OLS regressions equation (2)

Source: Author’s calculation
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the explanatory powers increase from 0.24 
to 0.34. Overall, we can see that Indonesia’s 
¿QDQFLDO�PDUNHW�KDV�EHFRPH�PRUH�JOREDOO\�
integrated in the last two decades.

We shall realize that the problem 
with the standard OLS model is a normality 
assumption. As indicated by several studies 
�H�J��� $wW�6DKDOLD� DQG� /R�� ������ )DQ� DQG�
Wang, 2012; Li and Zhu, 2014), it is not 
uncommon to observe non-normalities in the 
¿QDQFLDO� PDUNHWV�� 7KHQ�� WKH� DXWKRU� GUDZV�
residual qq plots in Figure 4. According to 
Figure 5, we can see obviously that both non-
constant variance and long tails exist in the 
residuals. This indicates that a parametric 
DSSURDFK� GRHV� QRW� VHHP� WR� EH� D� JRRG� ¿W�
WR� PRGHO� RXU� ¿QDQFLDO� GDWD�� 7KHUHIRUH��
the author performs the non-parametric 
approach, namely the additive regression 
model as written in equation (3), to deal 
with the data issues. The readers could learn 
more details on the non-parametric methods 
in Faraway (2016).

Table 2 presents the result of the non-
parametric additive regressions, equation 
(3), between the daily returns of IHSG 
dependent variable and the daily returns 
of Japan Nikkei 225, Australia AORD, US 
S&P500, and Germany DAX independent 
variables. Note that the author uses scaled t 
to deal with the heavy-tailed data problem. 
According to Table 3, we can see that the 
scaled t additive model works well because the 
model generates more conservative (lower) 
explanatory powers and more statistically 
VLJQL¿FDQW� FRYDULDWHV�� 2YHUDOO�� ,QGRQHVLD¶V�
¿QDQFLDO� PDUNHWV� FRQVLVWHQWO\� WHQG� WR�
integrate with, again, Japan and Australian 
¿QDQFLDO�PDUNHWV��$IWHU�WKH�SDQGHPLF��WKHUH�
is a substantial shift regarding the integration 
IURP� (XURSHDQ� WR� $PHULFDQ� ¿QDQFLDO�
markets. This indicates a herding behavior 
EHWZHHQ�,QGRQHVLDQ�DQG�$PHULFDQ�¿QDQFLDO�
markets due to the Covid-19 pandemic. The 
author’s non-parametric approach reveals 
WKDW�,QGRQHVLD¶V�¿QDQFLDO�PDUNHWV�LQWHJUDWHG�

with three (instead of only two as reported 
LQ�WKH�2/6�PHWKRG��JOREDO�¿QDQFLDO�PDUNHWV�
(Japan, Australian, and European/American). 

Overall, we can conclude that a 
dynamic integration (alternate hypothesis) 
LQ�WKH�,QGRQHVLDQ�¿QDQFLDO�PDUNHWV�OHDGV�WR�
global markets and sustainable growth. The 
¿QGLQJV� DUH� FRQVLVWHQW�ZLWK� RWKHU� UHVHDUFK�
works in integration and sustainable growth 
(see Kleimeier and Versteeg, 2010; Van et 
al., 2019; Huang and Wang, 2020; Nasreen 
et al., 2020).

Conclusions 

International mobility growth has 
been remarkable since two decades ago 
which leads to the integration among 
JOREDO� ¿QDQFLDO� PDUNHWV�� $� QXPEHU� RI�
scholars reveal the relationship between 
¿QDQFLDO� LQWHUFRQQHFWHGQHVV� DQG� HFRQRPLF�
growth, and we can clearly see that there 
is an opportunity to attain economic growth 
WKURXJK�¿QDQFLDO�LQWHJUDWLRQ��7KHVH�¿QGLQJV�
reiterate the sustainable growth opportunities 
as documented by other scholars (Kleimeier 
and Versteeg, 2010; Van et al., 2019; Huang 
and Wang, 2020; Nasreen et al., 2020).

This paper examines the integration 
between Indonesia and Asia-Australia-
Europe-US stock markets. The author starts 
the analysis by calculating and visualizing Figure 4. The qq plots of the residuals at the 

three different sample period.

 Dependent Variable Return IHSG
Additive Model From Jan-2000 to Dec-2009

Coef t-Stat
Intercept 0.0008 2.84 ***)

Return Nikkei 225 0.1691 8.15 ***)
Return Australia INDEX 0.4322 13.56 ***)

Return US SP500 0.0070 0.30
Return German DAX 0.0650 3.25 ***)

Adj-R
2

0.24
Additive Model From Jan-2010 to Dec-2019

Coef t-Stat
Intercept 0.0005 3.05 ***)

Return Nikkei 225 0.1008 6.58 ***)
Return Australia INDEX 0.3131 13.17 ***)

Return US SP500 -0.0171 -0.76
Return German DAX 0.0999 5.43 ***)

Adj-R
2

0.21
Additive Model From Jan-2020 to Jul-2020

Coef t-Stat
Intercept -0.0010 -1.02

Return Nikkei 225 0.3088 4.51 ***)
Return Australia INDEX 0.2209 3.80 ***)

Return US SP500 0.1573 2.87 ***)
Return German DAX 0.0036 0.06

Adj-R
2

0.31

Table 2
OLS regressions equation (3)
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the correlation between Indonesia and 
foreign stock indices. Then, the author runs 
the standard OLS regression. Realizing that 
OLS might not be suitable for non-normal 
distributions, the author applies a non-
parametric approach, namely the additive 
regression method. 

Overall, the author concludes that there 
has been dynamic integration in Indonesia’s 
¿QDQFLDO� PDUNHW�� ,QGRQHVLD¶V� ¿QDQFLDO�
market has become more globally integrated 
over the last two decades. Indonesia’s 
¿QDQFLDO� PDUNHWV� WHQG� WR� LQWHJUDWH� ZLWK�
-DSDQ�DQG�$XVWUDOLDQ�¿QDQFLDO�PDUNHWV��$IWHU�
the pandemic, there is a substantial shift 
regarding the integration from European to 
$PHULFDQ�¿QDQFLDO�PDUNHWV��&RQVLVWHQW�ZLWK�
RWKHU� HPSLULFDO� ¿QGLQJV�� WKH� DXWKRU� DOVR�
concludes that there are sustainable growth 
opportunities in the integration of Indonesia’s 
¿QDQFLDO�PDUNHWV�DQG�WKH�JOREDO�

References

$wW�6DKDOLD�� <�� DQG� /R�� $�� :�� ��������
Nonparametric estimation of state-price 
GHQVLWLHV�LPSOLFLW�LQ�¿QDQFLDO�DVVHW�SULFHV��
The Journal of Finance, Vol. 53, No. 2, pp. 
499-547.

Bekaert, G., Harvey, C. R. and Lundblad, C. 
��������'RHV�¿QDQFLDO�OLEHUDOL]DWLRQ�VSXU�
growth?, Journal of Financial Economics, 
Vol. 77, No. 1, pp. 3-55.

Bekaert, G., Harvey, C. R., Lundblad, C. 
and Siegel, S. (2007). Global growth 
opportunities and market integration, 
The Journal of Finance, Vol. 62, No. 3, pp. 
1081-1137.

Boguth, O., Carlson, M., Fisher, A., and 
Simutin, M. (2016). Horizon effects 
in average returns: The role of slow 
information diffusion, The Review of 
Financial Studies, Vol. 29, No. 8, pp. 
2241-2281.

Ciner, C. (2018). Does the stock market 
contain information about economic 
growth? Time-varying out of sample 
causality tests, Applied Economics 
Letters, Vol. 26, No. 13, https://doi.org/1
0.1080/13504851.2018.1540834.

Das, D., Kannadhasan, M. and Bhattacharyya, 
M. (2019). Do the emerging stock markets 
react to international economic policy 
XQFHUWDLQW\��JHRSROLWLFDO�ULVN��DQG�¿QDQFLDO�
stress alike?, The North American Journal 
of Economics and Finance, No. 48, pp. 
1-19.

Dumas, B. and Uppal, R. (2001). Global 

GLYHUVL¿FDWLRQ��JURZWK��DQG�ZHOIDUH�ZLWK�
imperfectly integrated markets for goods, 
The Review Financial Studies, Vol. 14, 
No. 1, pp. 277-305.

Engle, R. F., and Ng, V. K. (1993). Measuring 
and testing the impact of news on 
volatility, The Journal of Finance, Vol. 48, 
No. 5, pp. 1749-1778.

Fan, J., and Wang, Y. (2007). Multi-scale 
jump and volatility analysis for high-
IUHTXHQF\� ¿QDQFLDO� GDWD�� Journal of the 
American Statistical Association, Vol. 
102, pp. 1349-1362.

Faraway, J. J. (2016). Extending the linear 
model with R: Generalized linear, mixed 
effects and nonparametric regression 
models 2nd edition, CRC Press, USA.

Gallinger, G. W. (1994). Causality tests of the 
real stock return-real activity hypothesis, 
The Journal of Financial Research, Vol. 
17, No. 2, pp. 271-288.

Huang, W. Q., and Dan, W. (2020). Financial 
network linkages to predict economic 
output, Finance Research Letters, Vol. 33, 
https://www.sciencedirect.com/science/
article/abs/pii/S1544612319301746.

Kleimeier, S. and Versteeg, R. (2010). Project 
¿QDQFH�DV�D�GULYHU�RI�HFRQRPLF�JURZWK�LQ�
low income countries, Review of Financial 
Economics, Vol. 19, No. 2, pp. 49-59.

Klemelä, J. (2014). Multivariate nonparametric 
regression and visualization: With R and 
DSSOLFDWLRQV�WR�¿QDQFH, Wiley, USA.

Levine, R. and Zervos, S. (1996). Stock 
market development and long-run 
growth, The World Bank Economic 
Review, Vol. 10, No. 2, pp. 323-339.

Levine, R. and Zervos, S. (1998). Stock 
markets, banks, and economic growth, 
The American Economic Review, Vol. 88, 
No. 3, pp. 537-558.

/L��)��DQG�=KX��+����������7HVWLQJ�IRU�¿QDQFLDO�
contagion based on a nonparametric 
measure of the cross-market correlation, 
Review of Financial Economics, Vol. 23, 
No. 3, pp. 141-147.

Nasreen, S., Mahalik, M. K., Shahbaz, 
M. and Abbas, Q. (2020). How do 
¿QDQFLDO� JOREDOL]DWLRQ�� LQVWLWXWLRQV�� DQG�
HFRQRPLF�JURZWK� LPSDFW�¿QDQFLDO�VHFWRU�
development in European countries?, 
Research in International Business 
and Finance, Vol. 54, https://www.
sciencedirect.com/science/article/abs/
pii/S0275531919303605.

Thornton, D. L., and Valente, G. (2012). Out-
of-sample predictions of bond excess 
returns and forward rates: An asset 
allocation perspective, The Review of 



344 ISSN 0215-8175  |  EISSN 2303-2499

HANDIKA. Dynamic Financial Market Integration: a Path to Sustainable Growth

Financial Studies, Vol. 25, No. 10, pp. 
3141-3168.

Selvarajan, S. K. and Ab-Rahim, S. (2020). 
Financial integration and economic 
growth: Should Asia emulate Europe?, 
Journal of Economic Integration, Vol. 35, 
No. 1, pp. 191-213.

Stone, C. J. (1985). Additive regression and 
other nonparametric models, The Annals 
of Statistics, Vol. 13, No. 2, pp. 689-705.

Van, L. T. H., Vo, A. T., Nguyen, N. T. and 
Vo, D. H. (2019). Financial inclusion 
and economic growth: An international 
evidence, Emerging Markets Finance, and 
Trade, https://doi.org/10.1080/154049
6X.2019.1697672.

<DKRR� )LQDQFH�� �������� KWWSV���¿QDQFH�
yahoo.com/, viewed August 30, 2020.


