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Abstract: The main objective of this paper is to investigate how the per capita GDP growth rate reaches near about 7%.
Bangladesh is treated asa role model of development. This is why it is analyzed in this article the relationship between gross
domestic product and investments and proven on the basis of econometric models. Model of GDP determination is built on the
basis of Solow model with the help of Cobb-Douglas production function. In order to calculate the effectiveness of attracting
more investment into production in Bangladesh a dynamic econometric model constructed using Solow model. This model is
estimated by OLS method for Bangladesh. The model shows a production function with decreasing return to scale. Despite this
fact per capita GDP growth rate is near about 7%. It isthe constant or efficiency factor which is very high, it is 18.53. This is
why the per capita growth rate is near about 7%.This is why Bangladesh reaches a lower middle income country and by 2041 it

is likely to be a rich country.
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1. Introduction

It is a common place idea that the GDP and investments are
closely related, and wide attraction of investment can lead to
growth in GDP. “Keynesian multiplier shows the relation
between investment and economic growth. In Bangladesh it is
very essential to attract foreign investment into production of
especially industries working in the export processing zone
(EPZ). Bangladesh government pursues all possible ways to
attract foreign direct and indirect investment. Domestic
investment is not up to the requirements. There are huge
money remains idle in the banking system. Here one important
thing which should be mentioned that private banking system
is improving day by day. Bangladesh reaches lower middle
income group with a huge burden of unemployment on it’
shoulder. Attraction of domestic as well as foreign direct and
indirect investment is very necessary. Investment can lead us
to the middle incomecountry earlier than 2030.

Accumulation process is of vital importance. It
comprisesinvestment consisting of (a) gross domestic savings
as % of GDP, (b) gross domestic investment as % of GDP,
and (c) capital inflow as % of GDP (Hollis B, Chenery) [1].

Investment plays an important role in the structural changes
in the production of GDP (BurkanovAktam) [2].) Therefore,
the relationship between the GDP and investment and
creating models of investment growth is significant. We need
to estimatea dynamic economic model for Bangladesh.

The theory of economics can highlight the use of two
lines;

a)Models not linked to the real economy, with less specific
examples for modeling and experimental uses;

b)Modeling possible directions of economic development
of multiple studies of real economic dynamics and
coordinated in order to make management decisions.

Type ‘b’ is more difficult as it requires to create models of
real economic dynamics. As a result academic economists
were forced to build abstract models. Now-a-days growth of
GDP not only attracts domestic investment but also attracts
foreign investment (both directly and indirectly). There are
huge number of countries and financial institutions highly
capable of providing us with necessary amount of foreign
capital in the form of investment. To use our investible fund
foreign direct and indirect investment can play a vital role.
When domestic entrepreneurs will see the working of foreign
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investment, they will be encouraged to invest their money
which remains idle. Once this process is started GDP will
increase. This model is estimated in Bangladesh. Wherethe
growth of GDP is near about 7%.

2. Literature Review

Economist scientists have created models with various
aspects of the connection between GDP and investment
levels. Scientific and practical significance of these models is
that the connection between investment and different aspects
of GDP have been proven in practice. For example” the
relationship between increase in the volume of investment
and growth rate of GDP” (J.M Keynes model) [3] “the
relationship between increase in investment and growth of
macroeconomic indicators (Cobb-Douglas function) are
proven to have practical significance. Capital formation by
increasing investment is another crucial and strategic
determinant of the growth of GDP. Professor H.-W. Singer [4]
has visualized the process of economic growth in terms of
the following determinants:

D=SP-r (1)

Where,

D=Rate of economic development;

S=The rate of net saving;

P=productivity of the new investment per unit of capital;

r=Rate of annual increase of population.

Equation (1) is of great importance in the sense that
economic development is closely related with therate of
saving as well as with the productivity of the investment.
Increase in net saving will increase investment which in turn
increases GDP.

Along with capital formation, skill-formation is also an
essential prerequisite of economic growth. The history of
allthe advanced countries bears testimony to the fact that
their periods of expansion have always been characterized by
a high rate of capital formation. Economists have created
models with various aspects of the connection between GDP
and investment Domar model clearly shows that investment
determines the actual level of income through the Keynesian
multiplier process (Hywel Jones) [5]

Y=(1/s)I ©)

Here,

Y-total income,

S-marginal propensity to save,

I-investment

Growth rate of GDP when increases it attracts domestic
investment, foreign direct and indirect investment.. R. Solow
who created the first model of economic dynamics, saw it as
the complex function of Gross National Product (GNP) and
capital resources. Studying GDP by dividing it into two
components, namely consumption and investments was carried
out for the first time by academic economist J.M. Keynes
(Keynes, 1993). During the scientific experiment, Keynes

suggested to study the GDP by dividing it into two parts;
consumption and savings. Also, he concluded that as the
savings are redirected into production as investment, this will
lead to growth of real income. In 1928, C. Cobb and P.
Douglas created economic growth model where GDP is the
function of the relationship between physical capital and
human resources (Robert J. Barro, Xavier Sala-I-Martin, 2003)
[6]. The model of production function looks as follows:

Y= BX5 X e 3

Here,

Y-production, GDP

X,-human resources employed to create the GDP;

X;-capital resources exploited to create the GDP

u-stochastic parameter, function error;

e-natural logarithmic base.

Specific features of Cobb-Douglas model:

B, is the elasticity of production relative to workforce, and
when the capital was taken as a constant factor, shows the
percent change in the production as a result of 1% increase in
labor force;

Bsshows the percentage change in production as a result of
1% increase in capital resources while labor force is constant

Bo+B; the sum of the two shows the change in production
as a result of proportional change in production factors. If
this sum is equal to 1 then it clearly shows constant returns to
scale. If the total of the sum is smaller than 1 then the result
is diminishing.

All variables used in the Cobb-Douglas model are
considered stochastic with 10% probability according to
Dicky-Fuller test. As is known, in accordance with the
method of OLS, for variable coefficients to be a real, model
errors should have normal distribution as well as exogenous
variables and model error should have no correlation and
should fulfill other conditions. O. Blancharda professor at the
University of Massachusetts in the United States has proven
the connection between investment and GDP using a model
(Blanchard, 2003)[7]. This is a very simple model (I=).
where investments are not significantly sensitive to changes
in production. In O. Blanchard’s model increase in
investment with the purpose of increasing production which
results in increase in GDP is not reflected. According to G.
Mankiw’s conclusion (Mankiw, 2007) [8], if we take into
account that national savings equal to Y-C-G, GDP and
investment will look as follows:

Y-C-G=I+NX=S (4)

Here,

Y-GDP;

C-consumption;

G-government expenditure;

I-investment;

NX-net export;

S=national saving;

G, Mankiw considers net exports to be equal to net capital
expenditures and offers the following equation (Mankiw, 2007):
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S=I+NCO )

He ultimately concludes that the national savings should
be equal to the sum of the domestic investment and net
capital expenditure. S.V Chepel achieved the following
important scientific results in the process of applying the
theoretical model of attracting direct foreign investments into
the national economy in practice (Chepel, 2014) [9] GDP
deflator’s decline of 10 percentage points in analyzed
countries, the volume of direct foreign investments in GDP
increased 0.8 percentage points. The decrease in the rate of
inflation increase in direct foreign investments in the share of
GDP ( 2007 GDP deflator cut inflation at the level of 2000)
increased by 23 percentage points in this period, the share of
direct foreign investments in GDP to increase by 0.8 percent
to 3.2 percent). The development of the banking system,
involved in the improvement of the quality indicators of the
national economy will increase the volume of direct foreign
investments. In foreign direct investment attracting model,
regulatory changes regarding the investment should be
considered. The reason for this is that the decline in
investment does not allow us to maintain the stability.

3. Methodology

If current GDP is taken as Y, consumption-C,, investment-
I;, then according to the conclusion of Keynes the following
formula will be true

Y, =G+, (6)

Volume of consumer demand consists of two indicators-
consumption determined by minimum hygiene standards and
income growth as a result of additional parts Keynes
suggested that the second part is reflected as a percentage of
GDP in the previous period: cY

c=share of consumption in GDP

In this case, this year’s consumer demand constitutes
linear function of last year’s GDP:

C=C+cYy, @)
If we put it into equation 6 we get
Y=CHeY ot ()

Here,
c-share of consumption in GDP.

If investments are taken as constant, then we will have first
order autoregressive equation. Propensity to consume affects
GDP growth rate (c-share). As it is autoregressive model, we
can illustrate different trajectories of GDP growth by setting
initial condition and changing the value of propensity to
consume. We can create a closed model by combining
Keynesian model and Cobb-Douglas Production function (A.
Koutsoyiannis) [10] and by defining different parameters we
can estimate different growth projections of the economy. In
Solow model, GDP is determined with the help of Cobb-
Douglas production function as follows:

Y, =akK{ L ©9)

In a given time (t) GDP (Y,) consists of investments (I)
and consumption (C,)

Yl o+ G (10)

Here the focus is on investment rather than consumption
and share of GDP which is expected to be allocated for
investments can be given as propensity to save-p;

I=p Y, (11)

p=marginal propensity to save

As is known, attraction of investments will lead to the
growth of production funds for the next year K.; which is
determined through old funds K; by taking into account the
share of funds from last year’s production p;

Ker=(1-p) Kty (12)

pu=the share of funds from last year’s production

If the number of labor in the economy are labeled as L,
taking into account annual growth rate of labor force (y), it
can be calculated through current number of labor force:

Lin=(1+y)L; (13)

y=annual growth rate of labor

GDP, investments and other parameters can be calculated
taking into account next year’s production funds and number
of labor. Equations (9)-(13) are mathematic expression of
Solow model. We have estimated the models (9)-(13) for
Bangladesh using simple OLS method. We have used data
from two sources World Development Indicators and
http://www.imf.org/external/pubs/ft/weo/2016/02/weodata/w
eoselser.aspx?c=513&t=1,. We have used data for the period
0f 1996-2014

4. Result

To estimate the model we have made the model linear by
taking logarithm. We obtaindata on capital and labor for the
period 1996-2014 for Bangladesh from World Development
Indicators and IMF sources.

We have estimated the model [9] using the method of OLS.

Following are the results.
Y=18.53K" L0 (14)

Table 1. Model Results.

Variables Parameters p-value
K 1.08 0.000

L -1.06 0.000
Cons. 18.53 0.000
R 0.99

F 5051.74

Prob>F 0.000

This model shows capital resources elasticity 1.08 and of
the labor-1.06. Summation of the two shows decreasing
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returns to scale. It is an important question to think about the
results given above. Presently in Bangladesh per capita GDP
growth rate is near about 7%. It is due to the fact of very high
level of efficiency factor (18.53).

The labor elasticity is-1.06. It is probably due to huge
unemployment problem in Bangladesh.

That the constant or efficiency factor of the model is very
high. It is 18.53. It means the high efficiency of production
performance in Bangladesh during 1996-2014.

All the results are statistically significant.

It is important to describe other aspects of this model.
Production function itself not enough to construct the model
of dynamic economics. Because GDP is divided into
consumption and savings, calculating the share of GDP
allocated for investments p is necessary. Here it is 0.17: It is
quiet significant that in Bangladesh saving is 17% of GDP

(15)

Investments lead to rise in the main funds of the following
year K

1=0.17Q,

Ke1=0.054K -+, (16)

Capital depreciation is 0.054 which is reasonable.
Annual rise in labor force 2.01, therefore number of labor
in economy is calculated through current number of labor L,

L. =2.01L, (17)

2.01 is also reasonable for Bangladesh.

All the results are statistically significant. One of the most
important outcome of this researchis that in Bangladesh
producers are very efficient.

5. Conclusion

This model can be implemented in economic development
of sectors and as well as used in working out suggestions and
conclusions in further development of a particular sector. The
results of the estimation show very important aspects of
Bangladeshi economy. It was to me a difficult question how
Bangladesh is growing at the rate of about 7%, how it is
reaching a lower middle income country. The results of the

research work give the answers to the questions. The
efficiency factor of our producers from agriculture to
everywhere is very high (18.53).According to the results of
the work some simple suggestions can be made. Training and
other efficiency increasing facilities need be taken for further
development of Bangladesh. Bangladesh is likely to be a rich
country by 2041.
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