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Abstract. The objective of the study was to analyze the consequences of interest rate on healthcare industry in selected ASEAN
country for the period 2005 to 2015. Interest rate were established as the dependent variable while the independent variables \éere
economic growth, inflation, unemployment rate, exchange rate and healthcare industry. The study sought to understandzthe
relationship between the independent variables and dependent variable. This research will be focused on healthcare industr& in
five selected Asian country which is Malaysia, Singapore, Vietnam, Indonesia and Thailand because nowadays healthgare
industry seem to be an important part in the economy of a country. The sample of countries selected are depended on tgelr
interest rate performance. While, the data provided in this research are based on World Bank data covers the period from 2005 to
2015. In addition, the researcher proposed to use the dynamic panel data in order to explore the relationship between |nterest$ate
and a number of independent variables: economic growth, inflation, unemployment, exchange rate and healthcare industry. Tise
independent variable are choose as they seen to be the most key factor that affecting interest rate. Furthermore, the researgher
decide to use healthcare expenditure as new measurement for this study.

Keywords: Healthcare Industry Growth, Interest Rate, Economic Growth, ASEAN country.

INTRODUCTION
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A number of studies have been conducted on consumption and interest rate relationship. Some of thgse
studies include Fazel, suggest that disposal income is a good predictor of consumer spending and consufer
sentiment index has no explanatory power to predict future consumption levels (Manasseh et. al, 2018). Saad
revealed changes in real interest rate, real disposal income, anticipated inflation, and wealth have a significant effect
of private consumption (Manasseh et. al, 2018). On the other hand, Adedeji and Adegboye indicated that other
variables such as money supply, interest rate and import were insignificant only with disposable income (Manasseh
et. al, 2018). In his work, Okoro conducted a comprehensive study of how interest wealth, income and inflation
affected on consumer behavior in Nigeria from 1975 to 1995 (Manasseh et. al, 2018). The scholars also found in
their analysis, a debatable issue among economists was the theoretical as well as empirical relationship between
interest rate and exchange rate (Okoth Michael Nduri, 2013). According to the Mundell-Fleming model, an interest
rate increase is needed in order to stabilize the depreciation of the exchange rate and to curb inflationary pressure,
thus helping to avoid many adverse economic consequences (Okoth Michael Nduri, 2013). A Bhole and Dash study
also attempted to understand the relationship between interest rate and exchange rate (Okoth Michael Nduri, 2013).
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On the other hand, Carruth et al., used an efficiency wage model for equilibrium unemployment and
documented that using the Granger causality test, the impact of changes in increase in real oil price and real interest
rates is consistent with the relationships suggested by that theory (i.e., unemployment increase). Dogrul and Soytas
adopted the same model frameworks and demonstrated that Turkey holds the relationship between real interest rate,
real oil price, and unemployment (Karlsson, Hyunjoo Kim, et al., 2018). Clark also believes that the real interest rate
is fixed. In his view, nominal interest rate should be changed proportionally with inflation rate. While, Irving Fisher
explained theory of inflation and interest systematically. By using co integration, Booth and Ciner studied the
relationship between interest rate and inflation rate in U.S and other 9 European countries. The conclusion, except
for one case, supports the long - run relationship. Brazoza and Brzezina as well as Fave and Auray confirmed a long
run relationship between interest rate and inflation (Mmasi, B. S., 2013). Foozor, interest rates are expected to affect
economic growth either positively or negatively. Thus, declining in interest rates as a result of expansionary
monetary policy can stimulate the economy. On the other hand, slow economic growth can lead to economic growth
falling which may be due to a tight monetary policy through a relatively high interest rate regime (Jelilov G., 2016).
Another study by Ford and Laxton showed that GDP was a significant determinant of short-term real interest rates
(Bosworth Barry P., 2014).

METHODOLGY

Table 1. Descriptive Analysis

Observations Mean Std. Dev. %
Interest Rate 330 3.93 1.60 %
Economic Growth 330 1.35 1.55 ‘gr
Inflation Rate 330 3.50 2.07 )
Unemployment rate 330 242 4.17 ‘§
Exchange rate 330 1.34 0.82 E:
Health Industry 330 1.29 1.85 ;ig

Table 1 shows the summary statistics on the variables used in the study. The data ranged from 2005 — 2(5:015.
The interest rate had 330 observations with a mean of 3.93% and a standard deviation of 1.60%. While, Zfor
economic growth, the results shows there are 330 observations with a mean rate of 1.35% and a standard deviation
of 1.55%. Inflation rate also had 330 observations with a mean of 3.50% and a standard deviation of 2.07%§In
addition, unemployment rate had 330 observations with a mean of 2.42% and a standard deviation of 4.1%%.
Furthermore, the results show that exchange rate had 330 observations with a mean rate of 1.34% and a standgrd
deviation of 0.82%. Lastly, healthcare industry had 330 observations with a mean of 1.29% and a standard deviagion

o

of 1.85%. S
Unit Root Test Analysis
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TABLE 2. Levin-Lin-Chu Test (LLC)

#pd"026.210°S

Variable Constant & trend Constant, but no trend
Interest Rate 3.70 7.14

Economic Growth 7.18 4.33

Inflation 3.95 2.92

Unemployment 9.36 9.26

Exchange rate 10.92 10.35

Healthcare Industry 233.61 158.96

Note: (*), (**) and (***) indicate significance at 1%, 5% and 10% level of significance respectively.
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Panel unit root test was conducted in order to measure whether this study can used panel data or time
series. If the probability is acceptable, then this study could use panel data. Based on the Table 2, the result for both
Levin, Lin & Chu (LLC) shows that economic growth, inflation, exchange rate, unemployment and healthcare
industry are significant at 1%. It means that, this study could use panel data. For LLC, the variable which is interest
rate, economic growth, inflation, unemployment, exchange rate and healthcare industry are constant & trend at 3.70,
7.18, 3.95, 9.36, 10.92 and 233.61 respectively. While, the variable are constant but no trend at 7.14, 4.33, 2.92,
2.92, 9.26, 10.35 and 158.96 respectively.

Dynamic Panel Data System GMM Estimation

TABLE 3. Dynamic Panel Data System GMM Estimation

Malaysia Singapore Vietnam Thailand Indonesia
Economic Growth 2.5480* 3.4687* 5.8392* 1.3987* 6.4139*
0.0005 0.0000 0.0037 0.0081 0.0000
Inflation Rate 0.6369** 2.2546*** 3.1784* 6.1932** 3.4002*
0.0262 0.0987 0.0081 0.0423 0.0000
Unemployment rate 1.0410** 2.4679* 2.7086* 1.2842* 4.5871* 2
0.0148 0.0000 0.0024 0.0099 0.0000 B
Exchange rate 1.7051* 1.8141* 1.7596* 1.1183** 3.9529* g
0.0044 0.0043 0.0043 0.0131 0.0000 3
2.8929** 3.4803** 3.1866** 2.8468** 3.2097* %
Healthcare Industry g
0.0186 0.0305 0.0245 0.0198 0.0000 5’
Note: (*), (**) and (***) indicate significance at 1%, 5% and 10% level of significance respectively. é

Based on the Table 3, the result shows economic growth for Malaysia, Singapore, Vietnam, Thailand nd
Indonesia are significant at 1% thus increase 1% in economic growth will lead to a 2.5480, 3.4687, 5.8392, 1.3§87
and 6.4139 increase in interest rate of the countries respectively. In addition, inflation rate for Vietnam "gnd
Indonesia are significant at 1%. It means that any slight increase in inflation rate will increase the interest rate ofghe
countries by 3.1784 and 3.4002 respectively. While, inflation rate for Malaysia and Thailand are significant at$%
thus increase 5% in inflation rate will lead to a 0.6369 and 6.1932 increase in interest rate of the countfies
respectively. S

26,210

Furthermore, unemployment rate for the five selected ASEAN countries are significant at 1% except%or
Malaysia which significant at 5%. It means that 1% economic growth rise in Singapore, Vietnam, Thailand énd
Indonesia will lead to a 2.4679, 2.7086, 1.2842 and 4.5871 increase in interest rate of the countries respectivély.
Other than that, the result shows exchange rate for the five selected ASEAN countries are significant at 1% ex&pt
for Thailand which significant at 5%. It means that 1% exchange rate increase in Malaysia, Singapore, Vietnam, @nd
Indonesia will lead to a 1.7051, 1.8141, 1.7596 and 3.9529 rise in interest rate of the countries respectively.

/210°G

Last but not least, healthcare industry for the five selected ASEAN countries are significant at 5% ex@pt
for Indonesia which significant at 1%. It means that 5% exchange rate increase in Malaysia, Singapore, Vietnam,
and Thailand will lead to a 2.8929, 3.1866 and 2.8468 rise in interest rate of the countries respectively. However, in
Indonesia, any slight increase in healthcare industry will increase the interest rate of the countries by 3.2097.
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Wald Test, Sargen Test, AR (1) & AR (2) Test

TABLE 4. Wald Test, Sargan Test, AR (1) & AR (2) test

Malaysia Singapore Vietnam Thailand Indonesia
ald o 1217.5850% |  156.6902* |  1214.6038* |  2429.8782* | 36485881
alates (0.0000) (0.0000) (0.0000) |  (0.0000) (0.0000)
2.1098 8.9639 12.0705 11.3966 8.1828
Sargan test (0.2270) (0.0108) (0.1660) (0.4467) (0.1830)
AR(Alr)re'a”O'BO”d test for | 3 gopox 5.8923* 2.0414%* 2.3052%
6.0765*
(0.0060) (0.0087) (0.0062) (0.0163) (0.0059)
AR(AZr)re'a”O'BO”d test for | o034 5.5269 2.5809 1.9514 1.3117
(0.6560) (0.1019) (0.1070) (0.1202) (0.0002)
N 55 55 55 55 55

Note: (*), (**) and (***) indicate significance at 1%, 5% and 10% level of significance respectively.

papeojumod

Wald Test, Sargan Test, AR (1) & AR (2) test are part of Diagnostic test. This test is conducted in ordex to
see whether Dynamic Panel Data System GMM Estimation is acceptable or not. If Wald test is significant, it megns
that the Independent Variable is valid toward Dependent Variable. Then, for Sargan test, if Sargan tesg is
insignificant, it means that the Independent Variable is significant toward Dependent Variable. In addition, for A&R1
and AR2, the study use no auto correlation because it is less bias and better than auto correlation. If AR% is
significant, it means that there are no auto correlation between Independent variable and Dependent Variable. Wltgle
for AR2, if AR2 is insignificant, it means that there are no auto correlation between Independent variable ’énd
Dependent Variable.

|o1Ke/do

Based on Table 4, the result for Wald test shows that Malaysia, Singapore, Vietham, Thailand and
Indonesia are significant at 1% thus shows that Independent variable and Dependent Variable are valid. Furthern@‘)re
Sargan test shows that none of the five selected ASEAN country are significant at 1%, 5% and 10% leveE of
significance thus shows that Independent variable and Dependent Variable are significant. While, for AR(1), the five
selected ASEAN countries are significant at 1% thus shows that there are no auto correlation between Indepentient
variable and Dependent Variable. Last but not least, result for AR(2) shows that none of the five selected ASEAN
country also are significant at 1%, 5% and 10% level of significance. It means that there are no auto correlation
between Independent variable and Dependent Variable. Therefore, Dynamic Panel Data System GMM Estimatiod is
acceptable.

/2L0°S L #¥0020/10056|

CONCLUSION

As a conclusion, the study conclude that economic growth, inflation rate, unemployment rate, exchaf§ge
rate and healthcare industry have a positive effect on interest rate in selected ASEAN countries. This indicates #at
any slight in former variable will result in increase of interest rate of the countries. However, the result of the study
could also resulted to be statistically insignificant. It means that an increasing in interest rate have been affected not
only from change in economic growth, inflation rate, unemployment rate, exchange rate and healthcare industry, but
even from other factors too such as poverty crisis, currency fluctuation and others.

020044-4



REFERENCES

Azman, Mohd, et al. "Human Trafficking Policy implementation: the impact of crime rate on instability tourist
arrivals in Perlis." (2020).

Arellano, M. and Bond, S. (1991). Some Test of Specification for Panel Data: Monte Carlo Evidence and
Application to Employment Equation.

Cancalon, L. V. (1857). A history of agriculture going back to the time of Charlemagne's death.

Ching, L. L., lbrahim, S., & Rashid, I. M. A. (2019). An exploration of accountability practices in Non-
Governmental Organisation (NGO): Malaysian perspectives. International Journal of Business and
Management, 1(2), 01-06.

Davidson, L., & Sahli, M. (2015). Foreign direct investment in tourism, poverty alleviation, and sustainable
development: a review of the Gambian hotel sector. Journal of Sustainable Tourism, 23(2), 167-187.

Esping-Anderson, G. (1990). Three Worlds of Welfare Capitalism.

Li, M. (2006). Inflation and Economic Growth: Threshold Effects and Transmission Mechanisms. Inflation and
Economic Growth: Threshold Effects and Transmission Mechanisms.

licai Lv, S. W. (2010). Determinants and performance index of foreign direct investment in China's agriculture.
Determinants and performance index of foreign direct investment in China's agriculture.

LLC. Husain, W. A. F. W,, Ibrahim, S., Yusoff, W. S., Rashid, I. M. A., & Samah, 1. H. A. (2021). Introductory
analysis of factors affectmg intercultural couples in the context of Malays1a In AIP Conference Proceed@gs
(Vol. 2347, No. 1, p. 020282). AIP Publishing LLC.

P. Dyer, D. Gursoy, B Sharma & J. Carter, Structural Modeling Of Resident Perceptions Of Tourism And
Associated Development on The Sunshine Coast, Australia: Tourism Management, 28, 409-422 (2007)

R. Isaksson & R. Garvare, Measuring sustainable development using process models, Managerial Auditing Jourgal
18, 8, 649-656 (2003).

Rashid, I. M. A., Samah, I. H. A., Razali, R., Sham, M. F., Karim, N. A., Basri, H. H., ... & Zahari, M. K. (20%)
The Importance of Perceived Leadershlp Elements in Strategic Planning at Publlc University. Procgila
Economics and Finance, 39, 422-426.

Rashid, I. M. A., & Razak, N. A. A. (2016). Determinants of Foreign Direct Investment (FDI) in Agriculture Segtor
Based on Selected High-income Developing Economies in OIC Countries: An Empirical Study on ghe
Provincial Panel Data by Using Stata, 2003-2012. Procedia Economics and Finance, 39, 328-334. a

Samah, Irza Hanie Abu, et al. "The impact of healthcare expenditure and healthcare sector growth on CO2 emlsgon
using dynamic panel data system GMM estimation model during COVID 19 crisis." International Journai of
Energy Economics and Policy 10.6 (2020): 235.

Seetanah, B. (2011). Assessing the dynamic economic impact of tourism for island economies. Annals of Tourg;m
Research, 38(1) 291-308.

Shafiai, S., Rashid, I. M. A., Nasir, N. M., Rahman, S. A., Norman, H., & lbrahim, S. (2021). Econo@uc
determinants tourlsm performance: Perspective of Thailand’s tourism sector. In AIP Conference Proceedlngs
(Vol. 2347, No. 1, p. 020279). AIP Publishing.

Solomon, C., Islam, M. A., & Bakar, R. (2015). Attracting foreign direct investment: the case of malaygia.
International Business Management, 9(4), 349-357.

Vernon, Raymond. "International trade and international investment in the product cycle." Quarterly journaF of
economics 80.2 (1966): 190-207. o

Yusoff, Wan Sallha, Intan Maizura Abd Rashid, and Suraiya Ibrahim. "Recent Performance In Singapore's Tour@m
Industry Usingnormality Test, Correlation & Regression Analysis: The Effect Of Medical Tourism, Serce
Sector & Exchange Rate." European Journal of Molecular & Clinical Medicine 7.8 (2020): 1354-1362. 2

Zaw, P. P. T., Liabsuetrakul, T., Htay, T. T., & McNeil, E. (2012). Equity of access to reproductive health services
among youths in resource-limited suburban communities of Mandalay City, Myanmar. BMC health services
research, 12(1), 458.

woyy pBpeoju

dy/.d

die/Bi

0566.

0020

020044-5


https://doi.org/10.1080/09669582.2014.957210
https://doi.org/10.1016/j.tourman.2006.04.002
https://doi.org/10.1108/02686900310495142
https://doi.org/10.1016/S2212-5671(16)30331-8
https://doi.org/10.1016/S2212-5671(16)30343-4
https://doi.org/10.1016/S2212-5671(16)30343-4
https://doi.org/10.32479/ijeep.9769
https://doi.org/10.32479/ijeep.9769
https://doi.org/10.1016/j.annals.2010.08.009
https://doi.org/10.1016/j.annals.2010.08.009
https://doi.org/10.2307/1880689
https://doi.org/10.2307/1880689
https://doi.org/10.1186/1472-6963-12-458
https://doi.org/10.1186/1472-6963-12-458
https://doi.org/10.1063/5.0052040
https://doi.org/10.1063/5.0052038

