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Models for Empirical Analysis of Economic Growth in
Bangladesh: Integrating Economic, Financial and Accounting

Variables

Professor Dilip Kumar Sen

Abstract

This research study has analyzed the integration of economic, financial and accounting
variables in the perspective of economic growth and development of Bangladesh. It is
an endeavor to examine whether the integration of the above referred three types of
variables has any effect on the economic growth rate of Bangladesh. Thirty years' data
of economic, financial and accounting variables have been taken into consideration for
the purpose of regression analysis aimed at examining the result of the study. The result
of the study is that the selected economic, financial and accounting variables can jointly
explain economic growth more accurately than by using economic variables alone. In
other words, the integration of the above referred three types of variables is more
effective than taking only economic variables alone for explaining the economic growth
rate of a nation.

Keywords: Economic growth, economic, financial and accounting variables, integration
and regression analyses.

1. Introduction

In its simplest definition "economic growth" is the rate of increase in the national income.
National income, a standard measure of which is the gross domestic product (GDP),
is obtained from the financial measurement of the total production in the country. The
growth in the national income is related to many factors. Conventional studies have
explained economic growth through economic variables such as consumption expenditure,
investment expenditure, government expenditure, net exports, rate of inflation, etc. 

This paper aims to provide an empirical analysis of the effect of selected variables
which can be classified into three distinct categories: economic variables, accounting
variables and financial variables. A comparison is also made with a separate model that
explains the change in economic growth using economic variables only (excluding the
accounting and financial variables), in order to examine whether the amalgamation of
all three variables collectively can better explain economic growth.

2. Literature Review

Conventional studies have mostly explained economic growth through economic
variables only. Shourie (1972) was among the earlier discussants on macroeconomic
model building for developing countries.  Haque, Lahiri and Montiel (1990) conducted
a macroeconometric analysis of 31 developing countries. A more recent study (Valadkhani,
2005) highlights some important lessons from more than half a century of model-building
particularly in the context of Asian countries.
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There have been substantial macroeconomic studies on individual countries in the
SAARC region as well, including India (Desai, 1973; Pani, 1984; Jadhav, 1990;
Krishnamurthy, 2002; Mallick, 2004), Bangladesh (Rashid, 1981; Parikh, 1983; Rahman
& Shilpi, 1996; Hossain & Razzaque, 2003; Maroney, Hassan, Basher & Isik, 2004),
Sri Lanka (Colombage, 1992), Nepal (Sapkota & Sharma, 1998; Ra & Rhee, 2005) and
Pakistan (Naqvi, Khan, Khilji & Ahmed, 1983; Kazmi, 1992; Iqbal & Zahid, 1998;
Khan & Din, 2011). Rashid's (1981) analysis was among the early macro-econometric
models in the context of independent Bangladesh, although no policy implications could
be carried out at that stage. Parikh (1983) examined the effects of monetary and fiscal
stimulus on the structure of the Bangladesh's economy. Rahman and Shilpi (1996)
developed a macroeconometric model for the Bangladesh economy incorporating five
economic blocks: expenditure, fiscal, money and finance, trade and aggregate supply
blocks. In a similar fashion, Hossain and Razzaque's (2003) study on the Bangladesh
economy segregated the economic activities into six blocks: production, investment,
private consumption, external sector, government, and money and price blocks. Maroney
et al. (2004) incorporated nine key macroeconomic variables in their macroeconometric
model of the Bangladesh economy, concluding that monetary policy has a more important
role to play than fiscal policy.

There have also been studies to explain economic activity using financial variables,
particularly the stock index, and the yield from bonds and stocks as well as foreign
direct investment, in an attempt to predict future recessions. The conclusions have been
varied. Rudebusch and Williams (2008) postulated that a simple model for predicting
recessions that uses only real-time yield curve information would have produced better
forecasts of recessions at horizons beyond two quarters. Harvey (1989) further proposed
that bond market variables provide a better insight into predicting economic growth than
stock market variables, a view also shared by Fink, Haiss and Hristoforova (2003). On
the other hand, studies in China (Maosheng & Weiguo, 2002) and Korea (Kwon & Shin,
1999) established that the expansion of the stock market had a weak effect on economic
growth. Stock and Watson (2003) and Espinoza, Fornari and Lobmardi (2009) conclude
that financial variables do not help in forecasting real activity in the euro area.

Studies in the SAARC region have also had mixed outcomes. Padhan (2007), Agrawalla
and Tuteja (2007) maintain that a stable and well-developed stock market could enhance
economic activity and promote long run economic growth in India. On the other hand,
a study in Pakistan (Husain & Mahmood, 2001) does not characterise the stock market
as a leading indicator of economic activity in Pakistan. Separate studies in Sri Lanka
have yielded conflicting findings regarding the impact of foreign direct investment on
economic growth. Athukorala (2003) found that FDI inflows do not exert an independent
influence on economic growth in Sri Lanka, whereas Balamurali and Bogahawatte
(2004) maintain that foreign direct investment does independently exert an influence
on economic growth. Shimul, Abdullah and Siddiqua (2009) postulated that FDI and
openness were not significantly causing the GDP per capita in Bangladesh both in the
short and long run.

None of the studies thus far has taken an integrated approach to explain economic
growth, using economic, accounting and financial variables, which this study aims to
do in the context of Bangladesh.
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3. Data and Methodology

The variables in consideration have been classified into three groups: economic variables,
accounting variables, and financial variables. In this study, a regression analysis has
been constructed for five separate models. In all of the models, the growth rate has
been considered to be the dependent variable. In this study, data and operational
definition of all variables in the regression analysis have been taken from the World
Bank's database of World Development Indicators and Global Development Finance,
as well as The University Grants Commission of Bangladesh.

The first two models attempt to explain the growth rate in Bangladesh using changes
in the economic variables only:

It incorporates only changes in government
spending and money supply, the two major instruments of government fiscal policy and
monetary policy respectively.

The last three models (Model-3, Model-4A and Model-4B) attempt to explain the growth
rate in Bangladesh using a combination of economic, financial and accounting variables.

It incorporates the variables used
in conventional macroeconomic models.

It incorporates all the economic variables, as well as the financial variables FDI and ST,
and accounting variables CC, RQ, VA, CD and AF.

It  incorporates f ive
economic, financial and accounting variables. Here also the same financial variables
of Model-4A are available, but only one accounting variable    AF  of Model-4A remains
in this model 4B.  The other two are economic variables.

Details on the definition and measurements of the variables are as follows:

3.1 The Dependent Variable

Gross Domestic Product (GDP) at purchaser's prices is the sum of gross value added
by all resident producers in the economy plus any product taxes and minus any subsidies
not included in the value of the products. It is calculated without making deductions for
depreciation of fabricated assets or for depletion and degradation of natural resources.
Data are in constant 2000 U.S. dollars. Dollar figures for GDP are converted from
domestic currencies using 2000 official exchange rates.
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In the model, the growth rate, or the rate of change of GDP, has been computed as
follows:

3.2 The Independent Variables

3.2.1 Economic Variables

The conventional economic variables that have been mostly used in the past studies
have also been used for this model. The data used for Bangladesh are for the years
from 1980 to 2009. The economic variables and their explanations are as follows:

Household final consumption expenditure (C) is the market value of all goods and
services, including durable products (such as cars, washing machines, and home
computers), purchased by households. It excludes purchases of dwellings but includes
imputed rent for owner-occupied dwellings. It also includes payments and fees to
governments to obtain permits and licenses. Here, household consumption expenditure
includes the expenditures of nonprofit institutions serving households. Data are in
constant 2000 U.S. dollars. In the model, the rate of change of C has been computed
as follows:

Gross capital formation (I) (formerly gross domestic investment) consists of outlays
on additions to the fixed assets of the economy plus net changes in the level of
inventories. Fixed assets include land improvements (fences, ditches, drains, and so
on); plant, machinery, and equipment purchases; and the construction of roads, railways,
and the like, including schools, offices, hospitals, private residential dwellings, and
commercial and industrial buildings. Inventories are stocks of goods held by firms to
meet temporary or unexpected fluctuations in production or sales, and "work in progress."
Net acquisitions of valuables are also considered capital formation. Data are in constant
2000 U.S. dollars. In the model, the rate of change of I has been computed as follows:

General government final consumption expenditure (G) includes all government
current expenditures for purchases of goods and services (including compensation of
employees). It also includes most expenditure on national defense and security. Data
are in constant 2000 U.S. dollars. In the model, the rate of change of G has been
computed as follows:
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Net exports of goods and services (NX) represent the value of all goods and other
market services provided to the rest of the world, less the value of all goods and other
market services received from the rest of the world. They include the value of merchandise,
freight, insurance, transport, travel, royalties, license fees, and other services, such as
communication, construction, financial, information, business, personal, and government
services. They exclude compensation of employees and investment income and transfer
payments. Data are in constant 2000 U.S. dollars. Since all values of NX are negative,
the absolute value has been used in the denominator to determine the relative percentage
change in NX. In the model, the rate of change of NX has been computed as follows:

Money supply (MS) is the sum of currency outside banks and demand deposits other
than those of central government. This series, frequently referred to as M1 is a narrower
definition of money than M2. Data are in current local currency. In the model, the rate
of change of MS has been computed as follows:

3.2.2 Financial Variables

The financial variables include data for Bangladesh for the years 1980 to 2009. The
variables in this category reflect the conventional financial variables used to explain
economic growth. The financial variables and their explanations are as follows:

Foreign direct investment (FDI) refers to net inflows of investment to acquire a lasting
management interest (10 per cent or more of voting stock) in an enterprise operating
in an economy other than that of the investor. It is the sum of equity capital, reinvestment
of earnings, other long-term capital, and short-term capital as shown in the balance of
payments. This series shows total net, that is, net foreign direct investment in the
reporting economy from foreign sources less net foreign direct investment by thereporting
economy to the rest of the world. Data are in current U.S. dollars. In the model, the rate
of change of FD has been computed as follows:

Stocks traded (ST) refers to the total value of shares traded during the period. Data
are in current U.S. dollars. In the model, the rate of change of ST has been computed
as follows:
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3.2.3 Accounting Variables

The accounting variables incorporate several indicators developed by Kaufmann, Kraay
and Mastruzzi (2010) with regard to governance, and include data for Bangladesh for
the years 1980 to 2009. Since one of the Millennium Development Goals is to control
the rate of carbon dioxide emissions, Carbon dioxide emissions per capita has been
considered  a variable that accounts for the state of the environment, and as such, has
been regarded as an accounting variable, as a higher carbon dioxide emissions would
add to the cost of degradation to the environment. The accounting variables and their
explanations are as follows:

Control of Corruption (CC) is an accounting variable that captures perceptions of the
extent to which public power is exercised for private gain, including both petty and grand
forms of corruption, as well as "capture" of the state by elites and private interests.
Estimate gives the country's score on the aggregate indicator, in units of a standard
normal distribution, i.e. ranging from approximately -2.5 to 2.5. Since all values of all
the governance indicators: CC, RQ and VA, are negative, the absolute value has been
used in the denominator to determine the relative percentage change in the governance
indicators. In the model, the rate of change of CC has been computed as follows:

Regulatory Quality (RQ) might also come under the fold of accounting variables. It
captures perceptions of the ability of the government to formulate and implement sound
policies and regulations that permit and promote private sector development. Estimate
gives the country's score on the aggregate indicator, in units of a standard normal
distribution, i.e. ranging from approximately -2.5 to 2.5. In the model, the rate of change
of RQ has been computed as follows:

Voice and Accountability (VA) captures perceptions of the extent to which a country's
citizens are able to participate in selecting their government, as well as freedom of
expression, freedom of association, and a free media. Estimate gives the country's
score on the aggregate indicator, in units of a standard normal distribution, i.e. ranging
from approximately -2.5 to 2.5. In the model, the rate of change of VA has been computed
as follows:

Carbon dioxide emissions (CD) may be considered an environmental accounting
variable. These stem from the burning of fossil fuels and the manufacture of cement.
They include carbon dioxide produced during consumption of solid, liquid, and gas fuels
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and gas flaring. Carbon dioxide emissions have been measured in metric tons per
capita.

In the model, the rate of change of CD has been computed as follows:

Accounting and Finance graduates' expertise (AF): Accounting as well as finance
and banking students passing out from the universities every year as successful and
worthy graduates are the most important human assets of different industrial and banking
organizations in Bangladesh. Needless to say, National Board of Revenue (NBR)
immensely benefits from their valued expertise in formulating policies of increasing
revenue in the National Exchequer. Obviously, their contribution to enhancing national
wealth seems remarkable. The inextricable link of Accounting and Finance experts with
the country's national economic policy can, therefore, be hardly ignored (Enthoven et
al., 1978; Enthoven, 1982, 1985; Parry & Khan, 1984; Schultz, 1989 & Williams 1991).
The truth value of this idea might capture perceptions of the ability of the government
to formulate and implement sound economic policies for stimulating economic growth
and development. In the model, the rate of change in AF has been computed as follows:

4. Findings and Discussion

In the regression analysis comprising five models, particular emphasis has been given
to the coefficient of determination (R2) and the p-values for both the independent
variables and for the model as a whole.  Since the data span 30 years, which is quite
large, comparison can be made using the coefficient of determination (R2) instead of
adjusted coefficient of determination (R2). Simultaneously, there follows a school of
thought  which suggests that adjusted R-Square should be used to measure 'goodness
of fit' in a model that contains more than one independent variable, since simple R-
Square systematically overstates 'goodness of fit' in a model with more than one
independent variable ( Mc Quarrie and Chih-Ling,1998; Hosmer, 2000). So here we
are keeping both R-Square and adjusted R-Square (R-bar Square) for the readers'
convenience. R2 measures the proportion or percentage of the total variation in economic
growth explained by the regression model (Gujarati, 2003), given the sample size and
the number of variables. Hence, the higher R2, the better would be the model in terms
of explaining the change in economic growth. The p-value indicates the observed or
exact level of significance (Gujarati, 2003). Hence the p-value for an individual variable
determines whether the individual variable is statistically significant in explaining economic
growth. The p-value for the model determines whether all the variables used in the
model are jointly significant in explaining economic growth. A lower p-value indicates
a higher level of significance. The regression coefficients of the independent variables
estimate the expected impact of these variables on economic growth, with positive
coefficients indicating a positive impact on growth.

The first two models attempt to explain the growth rate in Bangladesh using changes
in the economic variables only.
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(In model 2 we have not included the explanatory variables   C,    I and    NX. Both the
coefficients of    G and   MS become significant at 5 % level.)

Non-significance of the effect of   G and   MS in the first equation is due to inclusion
of   C, which has a strong influence on   GDP. This can be seen by not incorporating
  C in the regression equation as shown in Model-2. In the second model, only two
variables  G and   MS, have been included to reflect government fiscal policy and
monetary policy respectively. These two variables together accounted for 23.7% of the
variation in economic growth, with both government consumption expenditure and
money supply being statistically significant, and the regression coefficient suggests that
higher government consumption expenditure and money supply contribute to economic
growth. The two variables are jointly significant in explaining the variation in economic
growth.

The last three models (that is, Model 3, Model 4A and Model 4B) attempt to explain the
growth rate in Bangladesh using a combination of economic, financial and accounting
variables.

It can be seen that from the first model that shows economic growth as a function of
consumption, investment, government spending, net export and money supply, only
consumption is statistically significant in explaining growth. Furthermore, looking at
the p-value for the model as a whole, all the variables are jointly significant in predicting
growth. The R2 value indicates that the variables together account for less than half the
variation in economic growth, at 48.5%.
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Although the third model, which incorporates all the economic, accounting and financial
variables, explains 65.7% of the total variation in economic growth, none of the individual
variables is statistically significant at 5% level. However, these variables are jointly
significant in explaining economic growth. There is no problem of multi-collinearity in
this model.

The fourth model (Model 4A) incorporates the two economic variables reflecting monetary
and fiscal policy, both of the financial variables, and two accounting variables. The
accounting variables in this case are voice and accountability as a representative
governance indicator, and accounting and financial graduates' expertise as a representative
of accounting and finance indicator. It can be seen that the variables are jointly significant
in explaining the variation in economic growth, with government final consumption
expenditure, money supply, final direct investment and accounting and financial graduates'
expertise being statistically significant among the individual independent variables. It
can be seen that incorporating the selected economic, accounting and financial variables
in the fourth model explain the variation in economic growth more accurately (at 60.7%),
compared to using only the economic variables in the second model (which was 23.7%).

Since the variable regulatory quality does not have significant effect on GDP, we have
removed it and carried out regression again (Model 4B). The variables now have more
significant effect on GDP. The overall joint effect of Model-4B remains almost the same
as that of Model-4A.

Clearly, the models 3, 4A and 4B indicate that integration of financial and accounting
variables with economic variables has a more significant effect on explaining economic
growth than economic variables alone.

Journal of Independent Studies and Research - MSSE Volume 10 Number 1 January 2012



134

The table shows that Model-1 better explains the impact on economic growth, compared
to Model-2. It can also be seen in this table that Model-4A and Model-4B better explain
the impact on economic growth than Model-1 and Model-2 which have used economic
variables only. The table further shows that Model-3, Model-4A and Model-4B better
explain the impact on economic growth in comparison to Model-2, thereby showing that
a model that includes economic, financial and accounting variables better explains
economic growth in comparison to a model that has economic variables only.

To examine the impact of
economic, financial and
accounting variables on
economic growth.

It includes all the economic variables
namely, Household final consumption
expenditure (C), Gross capital formation (I),
General government final consumption
expenditure (G), Net exports of goods and
services (NX) and Money supply (MS), as
well as the financial variables namely,
Foreign direct investment (FDI) and Stock
Traded (ST), and accounting variables
namely, Control of Corruption (CC),
Regulatory quality (RQ), Voice and
Accountability (VA), Carbon dioxide
emissions (CD), and Accounting and
Finance graduates' expertise (AF).

Table-1: The Proposed Models and their Effect on Economic Growth

I t  includes the variables used in
conventional macroeconomic models.
These are: Gross Domestic Product (GDP),
Household final consumption expenditure
(C), Gross capital formation (I), General
government final consumption expenditure
(G), Net exports of goods and services
(NX) and Money Supply (MS).

To examine the impact of
economic variables on
economic growth.

The five economic variables
account for 48.5% variation
in economic growth. 

Statistically significant at 5%
level

It includes only changes in government
final consumption expenditure (G) and
Gross capital formation (I), the two variables
represent ing the pr ivate sector.

To modify Model-1, by
omi t t ing s tat is t ica l ly
insignificant variables, and
leaving only consumption
and investment as the
explanatory variables to
s e e  w h e t h e r  t h e
insignificant variables in
model 1 become significant
when taken separately.

The two economic variables
account for 23.7% variation
in economic growth.

Statistically significant at 5%
level

The twelve economic,
financial and accounting
variables account for 65.7%
variation in economic growth,
and all the variables and the
model as a whole are
statistically insignificant.

Statistically significant at 5%
level

It includes private sector economic variables,
the financial variables, and selected
accounting variables. General government
final consumption expenditure (G), Money
supply (MS), Foreign direct investment
(FDI), Stock traded (ST), Regulatory quality
(RQ), and Accounting and Finance
graduates’ expertise (AF).

To modify Model-3, and
include only the economic
variables representing the
private sector, and two
most statistically significant
var iab les?each f rom
among the financial and
accounting variables. Here
CD has been omitted,
because it was insignificant.

The six economic, financial
and accounting variables
account for 60.7% variation
in economic growth.

Statistically significant at 5%
level

It includes General government final
consumption expenditure (G), Money supply
(MS), Foreign direct investment (FDI), and
Stock Traded (ST) and Accounting and
Finance graduates'expertise (AF).

To modify Model-4A and
i n c l u d e  s i g n i f i c a n t
variables of Model-4A only.
 Model 4B is almost same
as Model- 4A. In this
Model-4B also, CD has
been omitted because it
was not  s igni f icant .

The five economic, financial
and a c c o u n t i n g
variables account for 60.6%
variation in economic growth.

Statistically significant at 5%
level
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5. Limitations and Conclusion

It can be seen in the foregoing that a major limitation of the study is the omission of
some of the variables in the regression analysis, largely due to the unavailability of
data, particularly of accounting variables. These variables would have undoubtedly
enriched the study. Once such variable could have been the Environmental Sustainability
Index (ESI), a composite index covering natural resource endowment, past and present
pollution levels, environmental management efforts, contributions to protection of the
global commons, and a society's capacity to improve its environmental performance
over time. The ESI would have indubitably accounted for the cost of degradation as
well as the costs of sustaining the environment. Another accounting variable that would
have been useful as an accounting variable is the Human Development Index (HDI),
which takes into account three dimensions pertinent to human development: life
expectancy, access to knowledge and standard of living. Unfortunately, the
conceptualization and the measurement of both the ESI and the HDI have been fairly
recent, as a result of which there is insufficient data, particularly in the context of
Bangladesh. The variables that could not be included were subject to different feasibility
constraints. Since the data of  ideal accounting variables were rarely found, adequate
care might not have been taken to look into whether the accounting variables would
have a short-run impact on economic growth or not. It was felt that just the possible
long-run impact of the accounting variables on economic growth might serve the purpose
of the models developed over here. Besides, experts belonging to different intellectual
disciplines attested the details included in the models as acceptable. It is likely to be
appreciated that the accounting variables included in the models, though not ideal, are
indicative enough. The future researchers are expected to bridge the research void
lying in the present context of the study.

It may be observed that the complete details covering all the variables pertaining to
Economics, Finance and Accounting were more or less available for the period from
1980 to 2009. The data for thirty years were available in somewhat organized form,
although for some years data had to be estimated. Furthermore, it deserves mention
that the data belonging to the earlier period could not be accessed due to the fact that
measurements of the governance indicators were not found. The time series data
spanning 30 years may be considered adequate for statistical analysis meant for
explaining the dependent variable.

It is evident from the study (reflected in Table # 1) that Model-1 better explains the
impact on economic growth, compared to Model-2. It is also evident that Model-4A and
Model-4B better explain the impact on economic growth than Model-1 and Model-2
which have used economic variables only. The table further indicates that Model-3,
Model-4A and Model-4B better explain the impact on economic growth in comparison
to Model-2, thereby showing that a model that includes economic, financial and accounting
variables better explains economic growth in comparison to a model that has economic
variables only. It results from the analysis of the developed models that Model-3, Model-
4A and Model-4B comprising economic, financial and accounting variables might work
as an efficient instrument in the hands of economic policy makers, who are used to
applying the models like Model-1 and Model-2 (both consisting of only economic
variables) for the purpose of explaining the impact on economic growth.
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The combination of the three seasoned intellectual disciplines has several acceptable
consequences, namely, (a) there would be a positive synergy effect; (b) churning the
finer issues in each of these disciplines would benefit the economic policy makers in
ways more than one in the sense that they would be in a position to hone their skills
in selecting the likeable alternatives from which selection of the most acceptable ones
could be made; (c) the simple adage of "Unity is Strength" would show up in making
the policy makers more knowledgeable regarding the alternatives available, analysis
of the alternatives ; and (d) finally, the most acceptable alternative could be selected
from the array of alternatives, taking into view the feasibility and other constraints. 

It may be underlined that selected economic, financial and accounting variables can
jointly explain economic growth more accurately than by using economic variables
alone. This study, especially in Bangladesh, probably treads into an un-trodden area
of scanning the collective impact of economic, financial and accounting variables on
economic growth. In future studies, it may be possible to refine the model to better
explain the individual and collective impact of these variables on economic growth. By
studying these impacts, it can even be possible for various economic policies to be
formulated in order to promote economic growth and reduce poverty on realistic grounds.
It may thus be concluded by reiterating and confirming the hypothesis that the integration
of all the three types of variables concerning Economics, Finance and Accounting is
more effective than taking only economic variables in explaining the economic growth
rate of a nation.
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ANOVA

Model Summary

Coefficients

a.

a.
b.

a.
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ANOVA

Model Summary

The Model-2 is statistically significant at 5% level. The reason is that p-value
is less than 0.05.

a.

a.
b.
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The Model-3 is statistically significant at 5% level. The reason is that p-value is less
than 0.05.

ANOVA

Model Summary

a.

a.
b.

Coefficients

a.
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a.

Model Summary

The Model-4A is statistically significant at 5% level. The reason is that p-value is less
than 0.05.

ANOVA

Coefficients

a.

a.
b.
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The Model-4B is statistically significant at 5% level. The reason is that
p-value is less than 0.05.

Coefficients

Model Summary

ANOVA

a.
b.

a.

a.
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