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Abstract- This study analyzes the factors that are thought to affect tax revenues. The data used in this study is panel data involving
seven ASEAN countries for 2009 - 2015. The Hausman test was carried out to determine the estimation model correctly, and the
results revealed that the fixed-effects model was preferred. Based on the fixed-effects model's estimation results, this study finds that
per capita income, the industrial sector's contribution in GDP, and trade liberalization have a significant and positive effect on tax
revenue. In contrast, inflation worsens the flow of tax revenues significantly. Based on the results of this study, we recommend several
policies that can be taken to increase the productivity of tax revenues by focusing on those four macroeconomic factors.

Index Terms- Tax Revenue, Income Per Capita, Industrial Sectors, Inflation, and Trade Openness

l. INTRODUCTION

The government’s role is needed because the market cannot solve their problems (111, 2005). The failure of the market in question is
the market’s inability to provide public goods, resolve the macroeconomic problems, and resolve the negative externalities of the
private sectors. For public goods, there are no private sectors that are able and willing to provide it. On the other hand, the demand for
public goods continues to rise. Meanwhile, the market mechanism cannot solve macro-economic problems like recession, inflation,
unemployment, and income distribution. For externalities, every decision affects the private sector for social, economic, and political
surroundings. Indeed, this is dangerous if the adverse effects arising from the private sector. Therefore, the role of government is
needed to resolve the issue.

Government has three functions: allocation, distribution, and stabilization (Musgrave, 1939). Allocation function is indicated by a
government policy that ensures the provision of goods and services in an area with sufficient quantities, either through the market or
provided directly by the government. The distribution function is shown by an equitable distribution of national wealth that all
segments can enjoy in society. The stabilization function is shown by the efforts to stabilize the prices that can be achieved through
fiscal and monetary policy. Through monetary policy may be carried out by regulating the money supply and interest rates.
Meanwhile, fiscal policy can be implemented by adjusting the government’s revenues and expenditures.

According to Stiglitz (1991), there are two fundamental theorems of welfare economics. The first theorem is that welfare can be
achieved by efficiently allocating resources in the market competitive. In addition, it is assumed that the information about the market
perfectly and efficient allocation of resources (Pareto efficient). The second theorem is the answer if the first theorem is not reached. If
efficiency is not achieved, then there is room for the government to intervene through the redistribution of wealth. Redistribution of
wealth can be done through taxation and government spending, i.e., W = f(Tx, G). The second theorem shows that tax revenue is
essential to fund governance activities, especially in distributing society’s wealth. The role and function of government in an economy
can be as good as the availability of adequate funds required. So, it has become a necessity for optimization of tax revenue to support
the activities of governance. To optimize the tax revenue necessary to plan and prepare tax revenue models involving factors that can
affect tax revenue.

Countries that are members of the Association of Southeast Asian Nations (ASEAN) are ideal countries to study what factors can
determine the amount of government tax revenue flows for some reasons. First, the ability of the government to collect taxes in these
countries is relatively low. It was reflected in the low tax ratio in these ASEAN countries. Based on data obtained from the World
Bank, the tax ratio in ASEAN countries has always been below 20% of GDP during 2009 — 2015, including for emerging market
countries such as Indonesia, Malaysia, Thailand, and the Philippines, even for developed countries such as Singapore. The tax ratio
below 20% of GDP is still too small for emerging market countries. Because ideally, for emerging markets, the tax ratio should reach
17 — 20% of GDP. The tax ratio in these countries is also lower than the average tax ratio in middle-income countries, reaching 17.8%
of GDP. Second, Based on data obtained from the World Bank, the primary source of state revenue from the seven ASEAN countries
is taxes. From 2010-2015, in general, tax revenues dominated other state revenues (non-tax revenues and grants), contributing more
than 60% of total state revenues. It has proved that tax revenue plays a crucial role in funding government activities, especially in the
economic sectors. For these reasons, we use the econometric panel technique on a sample of seven ASEAN countries during the 2009
— 2015 period to study what factors can affect tax revenues in these countries.
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This paper is structured as follows. In section 2, we provide the results of previous research on the factors that influence tax revenue.
Section 3 is devoted to research methodology. In Section 4, we describe the results of the study and the discussion thereof. Section 5
we conclude.

Il. LITERATURE REVIEW

Numerous previous studies have scientifically proven the factors that can affect the flow of government tax revenue. (Gupta, 2007)
showed that GDP per capita and trade openness could significantly affect tax revenue performance. According to Immervoll (2005),
inflation is essential to stimulate an increase in the tax revenue experienced delays in collecting taxes. The idea was reinforced by
(Prammer & Reiss, 2015), who was stated that during tax and social security contributions imposed by proportional at current prices,
the tax revenue would be in line with inflation. In addition, they also enhanced that the progressive tax can increase tax revenues more
quickly when inflation occurs. It means that tax revenues increase due to inflation. However, if the tax is nominally taxed, inflation
will harm tax revenue.

According to Ayenew (2016), the long-term real GDP per capita and industrial sectors positively affect tax revenue. While inflation
negative and significant impact on tax revenue. In the short-term real per capita GDP has a negative and significant effect on tax
revenue. At the same time, the industrial sector’s contribution remained positive and significant impact on tax revenue.

According to Karagtz (2013), increasing per capita income will be impacted positively to tax revenue. When the per capita income
increases, the “ability to pay” taxes may be increased. In addition, the amount of tax paid by the taxpayer and received by the
government depending on the tax rate and income (Fenochietto & Pessino, 2013). Revenue itself can be changed according to the
change of real GDP. That is, real GDP reflects the income levels in a country. When the level of real GDP increases, income
communities in a country increase. On the opposite, when the GDP falls, income within a country also decreased.

During the expansion, the real GDP of the country has increased. It indicates that corporate profits increase and community wages
increase, which drives higher public consumption. Such situations correspond to an increase in taxable capacity. Likewise, when a
country experiences a recession, then the real GDP of the country has decreased. This decline causes profit, and public wages also
decrease so that private consumption will be hampered. Hence, the potential taxes that the government can collect are reduced.

As one of the sectors that dominate the contribution to the GDP in many countries, the industrial sectors are to be reckoned as one of
the variables that influence the formation of GDP. Therefore, a positive relationship is expected between industrial and tax revenue
(Gaalya, 2015). The increase in revenue in the industrial sectors will affect GDP, further increasing tax revenue. In addition,
companies in the industrial sector usually have good financial reports that tax officials can audit. Hence, levying taxes on this sector is
more likely than other sectors, such as agriculture (Eltony, 2002).

According to Tanzi (1978), inflation may negatively affect tax revenue. Demand for goods and services will tend to fall when the rate
of inflation increases. The real value of money is experiencing a drop during inflation, which undermines people’s purchasing power.
When the decreased purchasing power, then generally, the number of goods and services demanded will decrease. When the number
of goods demanded decreases, the public consumption of goods and services will also decline. It will diminish the basis of the
government’s tax revenue.

According to Agbeyegbe, Stotsky and WoldeMariam (2004), trade openness has a close relationship with tax revenue, primarily
through its effect on international trade taxes. One of the steps used by the government to increase trade openness is by reducing
tariffs (Ebrill et al., 1999). Trade liberalization causes a decrease in import duties, thus reducing international trade tax revenues.
Aizenman and Jinjarak (2009) revealed a solid and positive relationship between tax revenue and trade openness. Gupta (2007) also
finds that the level of tax revenue to GDP ratio increases when the level of trade openness of a country increases. According to Ebrill,
Stotsky and Gropp (1999), the positive relationship between taxation and trade is strongly influenced by the increasing intensity of
import and export transactions when liberalization policies are implemented. In addition, the positive effect of trade liberalization on
tax revenue also depends on several factors, such as the structure of the tax system and administrative capabilities (Khattry & Mohan
Rao, 2002). Agbeyegbe, Stotsky and WoldeMariam (2004) argued that trade openness could positively affect tax revenue if supported
by sound monetary policy. Thus, it can be concluded that economic openness has an ambiguous effect on tax revenue.

I1l. RESEARCH METHODOLOGY

This research uses secondary data collected from World Development Indicators (WDI) provided by the World Bank for seven
ASEAN countries (Indonesia, Malaysia, Thailand, Singapore, Philippines, Cambodia, and Laos) between 2009 and 2015. Referring to
previous studies, we consider that a country’s tax revenue is influenced by several macroeconomic factors: per capita income, the
industrial sector’s GDP, inflation rate, and trade liberalization. We employ the panel data regression analysis to estimate the extent of
the impact of each factor on tax revenue. The regression model that we will use can be expressed as follows:
TRy = C; + p1. LOG(YCAPit) + B2-INDsyarg;, + B3- INFip + B4 OPrrapp;, + €it [1]

Where,

- TRy, represents tax revenue of country i at time t (% of GDP).

- LOG(YCAPl.t) represents GDP per capita of country i at time ¢ (Current US$ and log-transformed).

- INDgyarg,, represents value-added of industrial sector of country i at time ¢ (% of GDP).

- INF;; represents inflation rate calculated by the consumer price index of country i at time ¢t (annual %).
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- OPrgapg;, represents total import and export of country ¢ at time ¢ (% of GDP).

- Ci(i =1...n) represents the unknown intercept for each country (n country-specific intercepts),

- & isthe error term assumed to be non independently and identically distributed (i.i.d).

- PBi1, B2, B3, and B, represent the coefficient for LOG(YCAP”), INDsy arg;pr INFi, and OPrgapg,,, respectively.
The regression model presented by equation [1] is called the fixed-effect (FE) model. The main feature of this model is the subscript i
in the intercept term (C), which indicates that the intercepts of the seven countries may be different. This difference may be influenced
by the unique character of each country, such as tax compliance, regulations, and tax policy instruments. Taking this situation into
account, we can avoid biasness parameters in our panel data regression. In addition, the net effect of each country can be obtained. To
allow the intercept value to vary between countries, we can use the Least Squares Dummy Variable (LSDV) technique, as Gujarati
(2003) suggested. Therefore, we can write model [2] as follows:

TRyt = Cy + Cy. Dy + C3.D3; + Cy4. Dy; + Cs. Ds; + Co. Do + C7.Dy; + B1.LOG(Ycap,,) + B2- INDgyapi;, + B3 INFyy [2]
+ Ba-OPrgapg;, + €it

Where,

- D,; = 1if the observations belong to Indonesia, O otherwise;

- D5; = 1 if the observations belong to Laos, 0 otherwise.

- D4 = 1if the observations belong to Malaysia, O otherwise.

- Ds; = 1if the observations belong to the Philippines, 0 otherwise.

- Dg; = 1if the observations belong to Singapore, 0 otherwise.

- D,; = 1if the observations belong to Thailand, 0 otherwise.
Since we have seven states, we can only use six dummies (D) to avoid the dummy variable trap, namely the situation of perfect
collinearity (Guijarati, 2003). Thus, we are not dummy for Cambodia. In other words, C,, C;, C4, Cs, and C, are intercepts from
Indonesia, Laos, Malaysia, Philippines, Singapore, Thailand. In short, Cambodia is a comparison country. It must be noted that there
are no standard rules for selecting comparison countries (Gujarati, 2003).
Following the ideas of previous studies as outlined in the previous section of this paper, we expect per capita income to have a positive
sign because it captures both the income and “ability to pay” lines of people in a country. The industrial sector variable as a percentage
of GDP is also expected to have a positive sign. We argue that companies operating in this sector have excellent and detailed financial
reports compared to other sectors. It makes it easier for tax officials to collect taxes from them.
Inflation is expected to harm tax revenue because it tends to distort purchasing power rather than stimulate growth. The decline in
people’s purchasing power discourages the economy, which in turn reduces tax revenues. Trade openness is thought to have an
ambiguous effect on taxation. On the one hand, liberalization shows an increase in economic enthusiasm, which impacts increasing
taxes. On the other hand, liberalization indicates cutting international trade tariffs, which means lowering tax revenues. Thus, this
paper has the following hypothesis:

- HZX: Per capita income positively affects the tax revenue (B, is positive).

- H2: Industrial sectors positively affects the tax revenue (B, is positive).

- Ha3: Inflation negatively affects the tax revenue (B, is negative).

- H4: Trade Openness positively or negatively affects the tax revenue (8, is positive or negative).
To accurately prove the hypothesis, we need to ensure that the model [2] is correctly specified. For this reason, we carried out the
Hausman test to determine whether the FE model presented in the model [2] can estimate the effect of each independent variable on
the outcome of interest (TR;;) or not. The initial hypothesis of this test gives the answer no, which means that the alternative model,
namely the random-effect (RE) model, is more suitable for estimating the regression model [2].
The results of the Hausman test do not provide any evidence regarding the parameters in the model [2] that have met the Best Linear
Unbiased Estimator (BLUE) criteria. We have to do a diagnostic test to find out whether the disturbance in the model [2] is free from
the problems of heteroscedasticity, autocorrelation, and the very general form of cross-sectional dependence or not. These three
problems are often encountered in regression analysis with panel data. To run the autocorrelation test, we used the Woodridge test.
The Modified Wald test is carried out for the heteroscedasticity test. The Breusch-Pagan LM test is used to determine the existence of
cross-sectional dependence in the model.

IV. RESULTS AND DISCUSSION

Table 1 provides the main results of this study. According to the Table, the Hausman test results state that the null hypothesis of the
inconsistent FE model is rejected with its p-value below 0.01. Thus, we can use the FE model shown by equation [2] to produce
consistent parameters. The results of the Wooldridge test show that the null hypothesis of the disturbance is not accepted because the
p-value of this test is above the 10% significance limit. The Modified Wald test results show that the model's error terms contain
homoscedastic problems because the p-value is less than 0.01. Finally, the Breusch-Pagan LM test suggests that our residuals across
individual countries in our baseline model are correlated at the 10% significance level. In summary, our FE model has
heteroscedasticity and cross-sectional dependence problems, which makes our parameters not meet the BLUE criteria.

Therefore, Driscoll and Kraay’s (1998) standard errors need to be used since it is consistent for cross-sectionally dependent and
heteroskedastic disturbance. Our FE model equipped with this standard error is shown in column 2 of Table 1. To ensure that the FE
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model is selected correctly, we again run a robust Hausman test. The test results in the same conclusion as the initial one that the FE
model is consistent in estimating the tax ratio regression [2].

Table 1. Tax Ratio Regression Results

LSDV RE
Models ) @ ® @
LOGYCAPit 4.906782*** 4.906782*** 2.384043*** 2.384043***
(0.6874248) (0.653501) (0.6753629) (0.8685191)
INDsyarg;; 0.2283554** 0.2283554*** -0.0008139 -0.0008139
(0.1094465) (0.0589954) (0.0975778) (0.056405)
INF;; -0.1439092** -0.1439092*** -0.0446155 -0.0446155
(0.0621136) (0.013351) (0.0799823) (0.0845982)
OPrrapE;, 0.0249914* 0.0249914** -0.0088912 -0.0088912
(0.012581) (0.0096093) (0.0097153) (0.010447)
D,; -5.960767*** -5.960767**
(1.896104) (1.653168)
Ds; 3.602864*** 3.602864**
(0.8801413) (1.195543)
D,; -10.91253*** -10.91253***
(2.01364) (1.791459)
Ds; -3.135915** -3.135915*
(1.457825) (1.390679)
Dq; -24.68545*** -24.68545***
(3.503785) (2.441966)
D; -7.795605*** -7.795605***
(2.174972) (1.46242)
Constant -28.1817*** -28.1817*** -5.172522 -5.172522
(5.353169) (3.338334) (5.327156) (8.350683)
R? 0.9022 0.9022 0.1170 0.1170
Observations 49 49 49 49
Countries 7 7 7 7
Hausman test [0.0000]*** [0.0001]***
Wooldridge test [0.3703]
Modified Wald test [0.0001]***
Breusch-Pagan LM test [0.0583]*

Notes: Standard errors are in parentheses. Driscoll-Kraay standard errors are reported in columns 2 and 4 in parentheses. Robust
Hausman test is reported in column 2. P-values are in square brackets. * = significant at 10% level. ** = significant at 5% level. ***
= significant at 1% level.

In addition, we can see that the statistical significance of the estimated coefficients and the value of the coefficient of determination
(R2) displayed by column 2 in Table 1 increased substantially. Each of these two facts confirms that the FE model with Driscoll-
Kraay Standard errors is better than the FE model in column 1 and the RE model with Driscoll-Kraay standard errors in column 3. The
R2 value of the specified FE model (column 2) is equal to 0.9022. It shows that the model’s independent ability can explain the
variation in the value of the dependent variable by 90%, and other variables outside the model explain the rest. Thus, we can conclude
that if the FE model used in this study is applied to the population, the probability of obtaining a similar variation in the value of the
tax-to-GDP ratio is 90%. Therefore, we will only focus on the research results presented in column 2 of Table 1. Appendix displays
equation [2] rewritten by entering the estimated coefficient value displayed by column 2 of Table 1.

As mentioned earlier, the consequence of using the FE model is that we have to consider the country-specific intercepts. In other
words, the value of intercepts of each country is different but does not vary over time; that is, it is time-invariant. The specification of
the FE model is visualized with the coefficient value of each dummy variable shown in column (2). Adding dummies into the
regression model is very appropriate when the FE model is specified. It will yield the net effect of the regression on the outcome of
interest (TR;;). In addition, our regression model will also avoid the issue of omitted variable bias (see Appendix B for a formal
explanation).

Since this study uses seven countries, the intercept values incorporated into the model are only for six countries. It must be done to
avoid the dummy variable trap in the model. Therefore, there are no dummy variables for the country of Cambodia. In other words, —
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28.1817 is the intercept value of Cambodia in the model. By doing so, the intercept values of each country are; Indonesia is —34.1425
(=-28.1817 —5.960767), Laos is —24.5788 (= —28.1817 + 3.602864), Malaysia is —39.0942 (= —28.1817 — 10.9125), the Philippines is
-31.3176 (= —-28.1817 — 3.13592), Singapore is -52,8672 (= —28.1817 — 24.6855), and Thailand is -35.9773 (= —28.1817 — 7.79561).
The average of all intercepts in that fixed effects model is —35.1656. The big difference in the intercept value may be due to special
features of each country, such as tax compliance, regulation, taxation policy instruments, and others. The highest intercept value of all
countries is Cambodia, which amounted to -28,182. In comparison, the lowest intercept value in Singapore, which amounted to -
52,867.

The intercept value of each country is the value of the tax ratio when all the independent variables are equal to zero. Negative numbers
from the intercept value in each country illustrate that without the independent variables, such countries require other revenue sources.
The most probable source of revenue is non-tax revenue. It is because the non-tax revenue has the second-largest contribution after-tax
in all seven countries in ASEAN. Alternatively, if we take the possibility of worse, the government in all seven countries must
undertake foreign or domestic debt to finance the government’s activities. By looking at these possibilities, the negative figure of the
intercepts indicates the importance of economic factors as other regressors to optimize tax revenue in all seven countries.

Based on column 2 in Table 1, the value of slope coefficient of per capita income is 4.907. It indicates that increasing per capita
income by 1% will increase the tax-to-GDP ratio by about 4,907 percentage points, ceteris paribus. In addition, the p-value of this
variable is significant even at the 1% significance level. Hence, it can be concluded that the per capita income has a positive and
significant effect on tax revenue. The Estimated coefficient of per capita income is the largest compared to other variables. It proves
that per capita income is very superior in influencing tax revenue compared to other macroeconomic factors. It may be due to the
increase in per capita income directly represents an improvement in the level of economic development, demand for public goods and
services, and the “ability to pay”, which in turn encourages the flow of government tax revenues significantly. This result is consistent
with research on the factors that affect tax revenue in various countries, such as the research conducted by Gaalya (2015), Agbeyegbe,
Stotsky and WoldeMariam (2004), Ahmad et al. (2016), and Gupta (2007).

The sector's contribution to GDP was also found to affect the ratio of tax revenue to GDP positively. On average, a one-percentage-
point increase in industrial value-added as a percentage of GDP will increase by about one-fifth of a percentage point in actual tax
revenue, all other things being equal. The estimated coefficient size of this variable is the second largest after per capita income. In
addition, the significant effect of industrial variable parameters is greater than that of the FE model in column 1. It can reject the null
hypothesis even at the 1% significance level.

The findings indicate that the shift in economic structure towards industrialization will significantly increase governments’ revenues
from taxation. According to the business field, some countries such as Indonesia, Malaysia, Thailand, Singapore, and the Philippines
put the industry in a significant GDP sector. In contrast, other countries such as Cambodia and Laos have agricultural sectors that
dominate the economy’s structure in those countries. However, the agricultural sectors in Cambodia and Laos tend to decrease during
the sample period. On the other hand, the industrial sectors tend to increase. It shows that both countries are heading towards
industrialization. Indeed the government in the country can take advantage of the industrial sectors as a source of their revenue
through taxation.

Unsurprisingly, inflation, as expected, has the opposite effect of the previous two variables on taxation. The negative effect of
inflation on tax revenue is shown by the negative value of the slope coefficient of this variable with a size of 0.144. In this way, a one
percentage point increase in the annual inflation rate is associated with a 0.144 percentage point decrease in tax revenue as a share of
GDP, assuming all else unchanged. The adverse effect of this variable is incredibly significant on account that the probability value of
t-statistics is less than 0.01. Therefore, it can be said that inflation significantly affects tax revenue.

The results of this study are in line with research conducted by Ghura (1998) and Muibi and Sinbo (2013). The decline in consumer
purchasing power when inflation rises is one of the factors causing the decline in tax revenues. It may also be due to the character of
most Southeast Asian people who are very responsive to price changes. So the consequence is that an increase in prices will lead to a
reduction in the demand for goods and services. As a result, tax revenues, especially those obtained based on goods and services
transactions, decreased.

The trade openness variable is also observed to have a positive and significant effect on tax revenue. The effect of the variable is the
least significant compared to other variables, namely with a p-value below the 5% significance level. On average, this suggests that a
one percentage point increase in trade liberalization would only lead to a 0.0249914 rise in tax-to-GDP ratio. These results are in line
with research conducted by Gaalya (2015), Agbeyegbe, Stotsky and WoldeMariam (2004), and Gupta (2007).

This result is quite reasonable considering that trade openness does not directly affect tax revenue but through its effect on other
variables, such as international trade taxes. In addition, not all countries in the sample collect international trade taxes. Singapore is
one of the countries that adhere to trade liberalization. So that international trade taxes do not apply domestically. So, although the
intensity of international trade is very high, it does not increase tax revenue significantly. As for other countries, although international
taxes are set, international trade is not as intensive as Singapore. All of these reasons may cause trade openness to be less significant
on tax revenues.

V. CONCLUSION

This study investigates the extent to which macroeconomic factors can affect the flow of government tax revenues. To achieve this
goal, we use secondary data that is fully obtained from the World Bank. The scope of our research is the Southeast Asian countries
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that are members of ASEAN. Due to data availability issues from these countries, we only selected seven countries between 20059 -
2015.

Thus, panel data regression analysis was used in this study to estimate the impact of each macroeconomic factor on taxes. Referring to
the literature, we choose four variables as proxies for macroeconomic factors: income per capita, the industrial sector’s contribution to
GDP, inflation, and economic openness.

In general, the study reveals that all analyzed variables play a significant role in determining the ratio of tax revenues. Using the FE
model, this study finds that a one percent increase in per capita income will increase tax revenue by 4.9 percentage points on average.
A one percentage point increase in industrial sector value-added per GDP results in a 0.2 percentage point increase in tax revenue.
One percentage point increase in the inflation rate will lower the tax ratio by about 0.1. One percentage point increase in trading
volume will increase tax collection by 0.03 percentage points. The estimation results are consistent with the existence of
heteroscedasticity and cross-sectional dependence problems in the model due to Driscoll-Kraay standard errors.

The results of this study lead to several policy implications related to increasing the productivity of tax revenues by considering four
macroeconomic factors. Tax revenue bases need to be strengthened by increasing a country’s national income. The most common way
that can be taken is to use fiscal stimulus instruments and monetary easing. These facilities need to be prioritized to increase
productivity and added value of the industrial sector, considering their critical role in influencing tax revenue without prejudice to
other sectors, such as agriculture and services. In addition, there is a need for support from the government in the form of policies that
encourage international trade activities, especially exports, such as easing tariffs and quotas and improving customs procedures. The
government also needs to control inflation so that all previous policies to economic growth are not corrected too profoundly. In this
way, people’s purchasing power and “ability to pay” in a country can be maintained and increased, thus increasing tax revenues.

APPENDIX A. EQUATION [2] WITH ESTIMATED COEFFICIENTS IN COLUMN 2 OF TABLE 1

TR,; = —28.1817 — 5.961. Dy; + 3.603. D3; — 10.913. D,; — 3.136. Dg; — 24.686. Dg; — 7.796. D7; + 4.907. LOG(Yzsp,,)
+0.228.INDsyagg;, — 0.144. INFy; + 0.025.0Prpyp,,

se= (3.338) (1.653)  (1.196) (1.792) (1.391) (2442)  (1.462) (0.654)
(0.059) (0.013) (0.010)
t= (—844) (-3.61)  (3.01) (—6.09) (-225)  (-1011) (-5.33) (7.51)
(3.87) (-10.78) (2.60)
R? = 0.902

Where TR, is the predicted value of actual tax revenue as a share of GDP. se is the Driscoll-Kraay standard errors. t is the t-statistics.

APPENDIX B. OMITTED VARIABLE BIAS OF THIS STUDY CONTEXT

We have equation [2] as our expected model.
TRyt = Cy + Cy.Dy; + C3.D3; + C4. Dy; + Cs.Ds; + Co. Dgi + C5.Dy; + B1.LOG(Yeap,,) + Bz- INDgpyare;, + Bs- INFyp +
ﬁ4'0PTRADEit+€it i:1,...,n;t:1,...,n

The Gaus-Markov assumption (G-M assumption) that must be met to obtain the Best Linear Unbiased Estimator (BLUE)
parameter is as follows:

E(g) =0 i=1,..nmt=1,...,n
var(g;,) = a2 i=1...nmt=1,...,n
cov (Sit, de) =0 l?':],t #d

Dy, Dsj, D3i, Dyy, Dsy, Doy D7y, LOG(Yeap,, ), INDsyage;, INFi, and OPrgapp,, are fixed across n.

If we omit the D,;, Ds;, Ds;, D4y, Dsi, Dgi, Dy; from the model, then the equation will change to:

Tty = G + P LOG(YCAP“) + ﬁz-INDSHAREit + B3.INFi; + Bs. OPTRADEit + &

As we know that B;, B,, B5, and B, are not biased if and only if E(B;, 85, B3,and 8,) = EQ w;:TR;;) = By, B2, B3,and B,. Where
Y w;:TR;; is for the linear estimator. To find out whether B;, B,, B3, and 8, meets these requirements, we can apply the algebra of
expectations. Thus, obtained:
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B(B, B2 Bsand ) = E(D @uTRe) = ) E (@i TRy)
=) wuETR)
= Z witE(Cy + Cz. Dy; + C3.D3; + C4.Dy; + Cs. Ds; + Cg. Dg; + C7. Dg; + B1.LOG(Yzap,,) + Bo- INDsyage;, + Ps- INFy

+ B4-OPrgapg;, + fit) =0( Z wi + G Z Wit Dy + G5 Z Wi D3; + Cy Z Wit Dy + Cs Z wiDs; + Cg Z Wit De;

+ G Z wieD7; + By Z Wit LOG(YCAP“;) + B Z Wit INDsyape;, + B3 Z i INFi + By Z @it OPrpapg;, + E(&i), (B(g)

= 0 according to first G — M assumpion)
OLS knows to impose the constraints for ¥, w; LOG(Ycap;,) = X witINDsyarg;, = X @iINFir = ¥ 0 OPrpapg;, = 1and T w;e = 0
but impose no constraints on Y, w;; Dy; = Y. w;D3; = Y. Wi Da; = Cs Y. w;eDs; = Y. wi:Dg; = Y, w;:D,; = 1 because D,;, Ds;, D3, Dy;,
Ds;, Dg;, D; are omitted from the model. Thus, the result of the algebra of E(B;, 8., B3, and B,) is as follows:
E(B1, B2, B3,and By) = B, B2, B3,and s + Cp X wie Dy + C3 X 0 D3; + C4 X 0Dy + Cs X w;¢ Ds; + Co X 0 Dg; + C7 X wie D
Based on the results of the algebra, it is stated that our estimated coefficient of LOG(YCAPl.t), INDgyagg ;s INFi, and OPrgapg;, are
consists of two parts: (1) the “true” coefficient of LOG(YCAP”), INDsyagg;er INFie, and  OPrgapg,,, Which are By, B,, B3, and B,
respectively; and (2) a term that depends on Dy, Ds;, Ds;, D4, Ds;,, Ds, and D,, which are
Cy, C3Y witD3;, Co Y. Wi Dy, Cs Y. wi Ds;, Co Y. wi Dgi ,and C, Y, w;:D,;,  respectively.  Hence, our  primary  estimators
(B4, B2, B3, and B,) are biased estimators to predict the fitted value of the outcome of interest (TR;;).
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