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This study attempts to estimate potential output growth for Bangladesh over the 1985-
2015 period.  Potential growth, as different from actual growth, determines how much growth 
the economy is capable of achieving by deploying its trend capital stock as well as the natural 
level of employment at a point in time.  Data paucity is the main challenge to calculating 
potential growth in any developing economy and Bangladesh is not an exception in this respect.  
While data on capital stock can be framed with less disputes, various labor data generate 
widely different measures for potential growth.  After determining the capital stock, this study 
considers different estimates of labor and suggests a more acceptable approach to eventually 
calculate potential growth for Bangladesh.  Despite various versions, this work finds potential 
growth to remain at least one to two percentage points higher than actual growth particularly 
in the recent decade, suggesting the presence of policy gaps that made the economy perform 
less than its potential level. Additionally, the trend of potential growth shows gradual 
slowdown after the early 2010s, requiring some policy steps to review whether both actual and 
potential growth can be accelerated in the medium term. 
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1. Introduction 
The main drive for deriving potential output or growth emanates from the need of understanding 

the state of the economy and policymaking decisions based on the current state in comparison to the 
potential state.  As a result, its derivation has drawn crucial attention in macroeconomic literature.  All 
developed countries and most developing countries now engage in statistical and econometric exercises 
on how to obtain the right measure of GDP (CBO 2004, Feldstein 2010, Goyal and Arora 2012, Fernald 
2014).  Bangladesh is among one of the few developing nations that has not developed any definite 
method for estimating potential growth.  Hence, knowing whether its actual growth is either over-
performing or underperforming remains an area of uncertainty. This work attempts to fill that gap by 
delivering the different avenues of estimating potential growth for the economy. 

 

2. Defining Potential Growth 
The study will estimate potential output growth for Bangladesh by using time series data.  It will 

use both potential growth and potential output interchangeably since we can derive growth from 
output by using either the percentage form or the log form, respectively:  
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where gt stands for growth at time t, Yt is output at time t, Yt-1 is output at time t-1, and ln denotes 
natural log.  Usually, potential growth is the level of growth that an economy can achieve by ensuring 
full employment in the labor market and ascertaining the best possible use of other existing resources 
and technology.  Say, the US full employment level is having a 5.5-percent of unemployment rate, which 
various studies term as the NAIRU (non-accelerating inflation rate of unemployment).  The NAIRU is 
approximately a synonym for the natural rate of unemployment (Ball and Mankiw 2002). 

The US Congressional Budget Office (CBO) defines potential output as an estimate of ‘full-
employment’ gross domestic product, or the level of GDP attainable when the economy is operating at a 
high rate of resource use (CBO 2004).  There is room for little flexibility in the word ‘high,’ because 1) a 
nation many not identify all resources at a time to a nation, and 2) a high rate does not necessarily mean 
a definite level.   

Hence, CBO becomes more specific when it says that potential GDP is a measure of the economy’s 
maximum sustainable output, in which the intensity of resource use is neither adding to nor subtracting 
from inflationary pressure (CBO 2004).  Thus, it invites the concept of inflation to the measurement of 
output, suggesting the inclusion of monetary policy tools to the discussion.  If, for instance, we want to 
estimate US potential output for 2017, we need to apply the following formula that relates to the 
concept of full employment or the natural level of unemployment: 

ttnttn
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where  YP stands for potential output, Nn for full employment level, Nt for the level of employment 
at time t, un for the natural level of unemployment or NAIRU, and ut for the unemployment rate at time 
t.  GDPt and Yt represent the level of output at time t.  By plugging the figures on those items available at 
the Bureau of Labor Statistics (BLS 2017:2) and the Bureau of Economic Analysis (BEA 2017:2), we get 
the following figure of potential output for the US: 
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The economy seems slightly overheated right now since actual output is above potential output by 
a slender margin.  That has induced the Fed reserve of late to consider monetary policy tightening 
although the Fed delayed the task observing the debility of Europe, which is floundering in a near 
recession and grappling with increasing debts along with policy shocks.   

The discussion of business cycles made the estimation of potential output much necessary than 
ever before, because the estimation of the output gap became urgent for policymakers.  The output gap 
is the measure of output that remains away from the trend line.  The long-run secular trend of output as 
shown in Figure 1 by the red solid line represents the potential output or the sustainable and 
noninflationary level of productive capacity of the economy. 

Policymakers view output as the summation of the long-term level of sustainable productive 
capacity plus short-term deviations due to shocks.  Hence, the output gap becomes equivalent to the 
amount, which we derive by subtracting the trend value from the actual output:  

αεεα −−==⇒++= TrendttttTrendt YYogYY      (4) 

where ogt stands for the output gap at time t – an amount that measures the gap between the 
actual output and its trend and constant values.  Figure 1 in Appendix A shows the business cycle and 
output gaps.  When the economy is performing over the trend, the output gap is positive, as we see the 
semicircle area associated with the peak of the business cycle and is ranged between A and B in Figure 1.   

The negative output gap is associate with the trough of the business cycle and it ranges between B 
and C in Figure 1.  Without the estimation of potential output as represented in the secular trend, the 
points like A, B, or C remains absent from the scene and policymakers cannot find when the overheating 
or cooling of the economy begins.  As a result, undertaking policy measures related to the positive or 
negative output gap becomes difficult and misleading. 

      

3. Literature Review 
The existing literature on potential growth or potential output is respectable if not enormous.  

Most studies concentrate on developed countries, suggesting a huge study gap for the developing 
countries.  This is even truer for Bangladesh since our comparable economies such as India, China, 
Pakistan, Sri Lanka, Malaysia, Indonesia, and the like have already made significant strides in calculating 
potential output for examining the state of their economies and for various policy requirements that 
emerge from understanding the output gap.   

The literature unveils different approaches to measuring the variable.  Historically, potential output 
was an important variable to design five-year plans in different countries.  With the advent of studies on 
business cycles, deriving potential output became essential to find out the measurement of the output 
gap (Paul 2008, 2009c, 2010b; Paul and Zaman 2015). 

The US Budget Office argues that potential output is often underestimated (CBO 2015).  This claim 
is far truer for developing countries where: 1) the market is not operating at an efficient level and 2) 
macro policies are half-baked and often unexploited.  As a result, their potential output is often likely to 
be above the actual performance of the economy.    

Using an Okun's law framework, Kahn (1996) estimates potential growth for the 1990s in the US as 
measured by both fixed- and chain-weighted GDP.  He then decomposes estimated potential growth 



Estimating Potential Growth for Bangladesh:                        BP Paul & R Islam 2017                                5 

rates into labor productivity growth (LPG) and labor input growth (LIG) using a regression analysis to 
separate secular from cyclical changes. Kahn compares estimates of potential output and trend 
productivity growth for the 1990s with estimates from earlier periods.  

Results indicate that eliminating the substitution bias associated with fixed-weight measures of real 
GDP raises estimated potential GDP growth in the 1980s but lowers it in the 1990s.  Kahn argues that a 
slowdown in labor force growth, with little or no change in long-term productivity growth, largely 
accounts for the implied slowdown in potential growth. 

China would not have had higher growth unless Deng Xiaoping’s leadership embarked on liberal 
macro policies and corrected institutions since the late 1970s – the genesis of double-digit growth (see 
Vogel 2011).  The two-decades of massive policy correction in the 1980s and 1990s by China have not 
only helped the country to raise its potential output but also to bring its actual output closer to the 
potential level.  

The European Commission has a tradition of estimating potential output for most European 
countries (Denis et al. 2006).  The National Bureau of Economic Research (NBER) has numerous studies 
to get potential output by which they are officially assigned to date the US business cycle (Fernald 2014, 
Gordon 2014).  The US CBO routinely derives potential output and advises the US government to adopt 
or revise macro policies (CBO 2004, 2014).   

As De Masi (1997) asserts, the concepts of potential output and the output gap are central to the 
IMF’s analytical work in providing policy recommendations to member governments. The IMF developed 
the methods of estimating potential output over time. They estimated potential output for emerging 
Asian nations (Anand et al. 2014) plus also for the Middle East and North African countries (Mitra et al. 
2015).  The US was able to reduce business cycle volatility drastically since 1984 by accurately estimating 
potentially output and making the economy remain close to the potential level by active stabilization 
policy (McConnell and Perez-Quiros 2000).    

Potential output will be higher if capital’s capacity utilization is below normal.  As a result, potential 
output calculation may be controversial.  For example, the justification for China’s new normal asserts a 
lower level of growth at 6 to 7 percent for China and defines it as China’s new normal (Wolf 2016).  
Potential output was subject to multiple revisions in the US following any crisis or recession.  Ball and 
Mankiw (2002) believe that potential output needs to be revised since the business cycle changes. 

In the post crisis period, Feldstein (2009) re-estimated US potential growth and found it to be 1.9 
percent for the 2010s.  In 2015, the Fed Chair raised the policy rate almost after 10 years based on the 
finding that the economy is too close to its potential output line.  The USSR used the concept of 
potential output for their macro stabilization plan. Herd and Dougherty (2007) found that China’s 
potential growth is 10 percent and India’s 8 percent.  Zheng et al. (2009) revise China’s potential growth 
to 9 percent. China has revised that figure to 7 percent after coming to new normal, and so has India.   

The literature suggests that our neighbors are well ahead in estimating potential output (Goyal 
2012).  Adnan and Khan (2008) estimate the potential output and thus the output gap in the Pakistan 
economy.  The Indian Planning Commission and the Reserve Bank of India have a tradition of estimating 
potential output since long. India’s 3FYP (1961-1965) used the notion.  The latest 13FYP (2016-2020) of 
India uses potential output in a much updated sense.   

A recent study by Goyal and Arora (2012) measures potential growth for India by drawing on both 
theory and the structure of the Indian economy.  The authors find that India’s output reached potential 
only in the years 2007-08 when growth rates exceeded 9 percent.  As Goyal and Arora find, in the period 
2010-11 there was no sustained excess of growth over potential.  The authors argue that inflation during 
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that time was due to multiple supply shocks, rather than second round effects.  Their estimated linear 
and Markov switching policy rules suggest that there was overcorrection in 2011.   

Goyal and Arora also find that a two-percent underestimate of potential output leads to a 50 basis 
point rise in policy rates.  Hence, a correct estimate of potential output is an imperative for the right 
move in monetary policy. 

 

4. Policy Implications 
We can present the policy implications of potential growth for Bangladesh as follow:  

4.1 Fiscal Policy and Budgeting: 
The government’s budgeting decisions become more transparent and confident once we get the 

estimate of potential output.  Many times the political opposition criticizes the government’s growth 
target.  However, a sound calculation of potential growth not only helps dampen these criticisms, but 
also can make the budget robustly practical and rigorously authentic.   

 
The main challenge of the government is to manage deficits so eventually the debt-output ratio 

(DOR) remains sustainable and risk free.  Fiscal deficits [(Gt – Tt)/Yt] and the DOR [Bt/Yt] are the main 
concerns of Fiscal Policy.  Higher potential growth can help a nation keep the DOR constant even after 
raising government spending behind capital formation.  The change in the debt-output ratio: 

 
      (5) 

 
 

where Bt stands for the debt level at time t, r for the interest rate on the debt, g for the growth 
rate, Gt for the government spending at time t, and Tt for Taxes at time t.  The equation shows the 
change in the DOR.  As long as a balanced-budget country’s growth rate is as high as the interest rate on 
debts, the nation will not see a rise in the debt ratio.  Rearranging the terms in the previous equation, 
we get the debt ratio: 

 
 (6) 
 
 

Foreign lenders will be interested to provide credit to a nation whose potential growth has revealed 
to be higher, the (1 + r – g) component falls, releasing some extra room for higher government spending 
on capital formation.  This rearrangement will again raise the platform of higher potential growth for the 
future. 

4.2 Monetary Policy Decisions: 
It affects the central bank’s monetary policy decisions.  A decision based on a positive output gap 

reverts if the policymakers find the economy with a negative output gap.  We can determine output 
gaps only once the estimated figure of potential output becomes available.  One of the monetary policy 
decisions is money growth.  The basic classical theory on money growth gets its principal guideline from 
the Quantity Theory of Money (QTM) that dates back to the 16th century and later went through 
various interpretations by different schools.   
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If we assume the velocity of money to be constant and impose the idea of potential output, it turns 
into a behavioral equation.     

 
 (7) 

 
where M stands for money, V for the velocity of money, P for the price level, and Y denotes output 

or income.  By placing a ‘bar’ sign on both V and Y, we assume them to operate at the full employment 
level, and thus the relationship turns into a behavioral equation.  This now suggests that money supply is 
directly inflationary as long as actual output is at its potential level.   

 
If potential output rises to a newer level as shown by placing an arch sign on output, policy decision 

for money supply becomes necessary since this time money supply is absorbed by augmented output 
and hence not inflationary as it was before – a new situation shown in the above equation.   

 
Therefore, the determination of potential output gives crucial feedback to monetary policy 

decisions.  This rationale becomes more evident if we see the QTM from the angle of a growth equation.  
By mathematical approximation, the QTM in growth form shows that the money growth decision is 
contingent upon the estimation of potential growth:   

 
 
      (8) 
 
 

where money growth (gM) approximates output growth (gY) plus inflation (π) minus velocity growth 
(gV) and all the variables are in the first steady state.  If we find that potential growth (PG) has risen to a 
new state as shown by placing an ‘arch’ sign on the bar of output growth, the central bank can increase 
proportionately without worsening inflation once we assume that the growth of money velocity remains 
constant.  

 
While the developed economies regulate monetary policy primarily with the interest rate tool, the 

developing economies apply the hybrid technique that incorporates both money growth and policy 
rates, which are repo and reverse repo rates in our case.  The Taylor rule, which is originally attributable 
to John Taylor (1993), provides a good framework to decide on policy rates for many countries.  
However, some economists has reservations in using the Taylor rule, which can sometimes guide us to 
make mistakes in monetary policy decisions if we do not judge the perspective cautiously (see Bernanke 
2015).  Still, the Taylor rule is a useful suggestion for a monetary policy stance.  The Taylor rule 
expresses as follows: 
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where it stands for the policy interest rate at time t, i* for the basic interest rate that acts as a 

constant value, π for inflation and π* for the desired and tolerable level of inflation that prevails during 
the full employment level and that is also called the threshold level of inflation in developing countries. 
u denotes the unemployment rate, and un shows the natural level of unemployment.  The signs, a and b 
are weight parameters which usually get the value of 0.5 for each.   
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Due to lack of unemployment data, we can replace the last part of the above equation with output 
growth instead of the unemployment rate using Okun’s law (Okun 1962): 

 
)()( ** ggaii ttt −+−+= βππ        (10) 

 
As the Taylor rule suggests, we need both the rates of threshold inflation and potential growth.  If 

one calculation finds actual growth coincides with potential growth, only the inflation part affects the 
interest rate decision.  If another calculation finds actual growth to be lower than potential growth, 
further monetary easing by lowering repo rates is warranted. 

Since growth is likely to be inflationary as per the Phillips curve (Phillips 1958) if actual growth 
remains far above potential growth, the budget authority has to be strict on limiting fiscal deficits and 
the central bank has to be conservative on money growth and policy rates.  Usually, the presence of the 
Phillips curve is not readily visible in developing economies.  So was the case with India although now 
there is less debate about the functioning of the Phillips curve in that country.  The Phillips curve 
eventually underscores the need for potential output.  The initial version shows a negative relationship 
between change in unemployment and that in inflation:   

       (11) 

By using Okun’s law to replace the right-hand side part with the output gap, we get a modified 
Phillips curve.  Since supply shocks play a dominant role in determining inflation, Gordon added them to 
the Phillips curve to better account for inflation (Gordon 1975, 1977, 2006).  The Gordon-style Phillips 
curve stands out to be:  

       
     (12)   

If actual output is above potential output, the central bank need to be worried about inflationary 
pressure and act accordingly.  The opposite policy move will take place if potential output is above 
actual output.  A study by Paul and Uddin (2017) asserts the presence of the Phillips curve in 
Bangladesh, suggesting that encouraging output growth beyond its potential level will be inflationary.  
Thus, the government will have huge policy implications once we can determine whether the output gap 
remains above or under potential growth.    

 
In an open economy, there lies an indirect relationship between output and the exchange rate 

mostly via the interest rate and through net exports, as shown in the output equation along with 
arguments against each component: 

 
   
    (13) 
 

where Y stands for domestic output and Y* for foreign output , C for consumption, T for taxes, I for 
investment, i for the domestic interest rate and i* for the foreign interest rate, G for government 
spending, NX for net exports, and Ee with a bar shows the expected exchange rate. The last term has 
replaced the exchange rate.  

If a new calculation of potential output is found to be much higher than actual output, the central 
bank may follow the path of monetary easing by lowering interest rates, which in turn, will help lower the 
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exchange rate and boost net exports so actual output merges toward potential output.  Monetary 
expansion becomes effective through dual channels in the economy is open. 

Thus, potential output is an integral part for better monetary policy decisions on money growth, 
interest rates, and the exchange rate via the interest rate.  

 

4.3 Medium and Long-Term Strategic Planning: 
Potential growth becomes an essential piece of information during the interim assessment of any 

long-term plan.  Potential output is an essential concept for five-year plans.  Most nations use this 
concept in projecting their future path of growth and thus determine the investment need.  Potential 
growth will provide us with the benchmark to understand how far we can achieve the major targets of 
the latest plan.   

Potential output will have a long run effect of policy and growth performance of the country.  
Economic planning and political strategies will also warrant massive change and entire transformation if 
needed.  If the country is already too close to the potential line, further acceleration will be difficult 
since we have exhausted the greater part of the capacity as suggested by our fundamentals.   

 

4.4 Investment Decisions and Capital Formation: 
Potential growth becomes a useful tool in strategizing domestic investment particularly investment 

behind megaprojects on infrastructure and energy.  Domestic and international stakeholders are 
interested in learning the potential growth of a country for their own assessment and capital ventures.  
Thus, potential output is a valuable piece of information for global investors when they intend to decide 
on foreign direct investments (FDI) as well as foreign portfolio investment (FPI).   A healthy development 
of the capital market requires the estimate of potential growth for a country. 

In all cases, we need to run a thorough examination to find out the optimal capacity of GDP’s 
performance that gives us the potential level of growth, which is sustainable for the long run.  This 
situation manifests the demand for such a project to examine potential growth in Bangladesh.  

 

5. Methods of Estimation 
There is no single method for estimating potential growth since all the factors of production require 

to be used to a fullest extent in a sustainable manner to optimize the level of output.  The use and 
strength of the factors of production evolve over time, changing the level of potential output.  Hence, 
the estimation turns out to be difficult.  Nevertheless, economists and statisticians developed a number 
of methods, which are currently available in the literature.  We can divide all the methods into two 
broad categories as follow: 

 Statistical and Econometric technique-based methods 

 The production function approach or economic theory-based methods 

The beauty of statistical filters is that they can extract the trend from GDP directly by examining the 
series itself (French 2001; Kuttner 1994; Haltmaier 1996; Laxton and Tetlow 1992).  These methods do 
not generally use Okun’s law and do not require judgments about trend breaks.  However, they do 
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require analysts to make assumptions about how the filters are structured, including the values of one 
or more parameters.   

Statistical filters rely only on the statistical properties of GDP. They do not impose any structural 
restrictions on potential growth.  In contrast, the production function approach estimates the 
production capacity of an economy given its factor endowments and total productivity level. Statistical 
and Econometric technique-based methods primarily include the tools such as:  

1) The Hodrick-Prescott (HP) filter  
2) The Kalman filter 
3) The band pass filters 
4) Simultaneous econometric models 
5) Multivariate time-series models  

5.1 The HP Filter: 
Researchers use the HP filter widely to get potential growth particularly in developing economies 

where theory-based methods face numerous constraints and subjective judgment.  Its easier derivation, 
simplicity, and some degree of flexibility made the HP filter popular (see Hodrick and Prescott 1997).   

Because of its simple smoothing technique, the HP filter is one of the most commonly used 
methods of estimating potential output (see Mitra et al. 2015).  As a high pass filter, it minimizes the 
difference between actual and potential output while constraining the rate of change in potential 
output for the whole sample of T observations.  Hence, the HP filter minimizes the following: 
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 where y is the logarithmic of real GDP and y* is the logarithmic of potential real potential real GPP 
in the equation (3). T is the length of the time series.  λ is a weighting factor that determines the degree 
of smoothness of the trend.  The higher the value of the lambda, the straighter the form of the trend.  A 
low value of lambda will produce potential output that follows actual output more closely.  The Ravn-
Uhlig (2002) rule sets the lambda: 

41600 p×=λ          (15) 

where p is the number of periods per quarter.  As a result, λ = 1600 for quarterly data, 129,600 for 
data with monthly frequency, and 6.25 for annual data.  However, a researcher can change the value of 
the lambda based on the number of observations and the purpose of the study.  That is why the HP filter 
does not provide a fixed line, and this flexibility increases the appeal of the HP filter.  In recent time, the 
filter is nevertheless subject to criticisms for deriving the trend of growth, which is subject to numerous 
shortcomings (see Hamilton 2017).  

 

5.2 The Kalman Filter: 
The Kalman filter is a mathematical power tool that is playing an increasingly important role in 

planning by using computer graphics as we include sensing of the real world economy.  Within the 
significant toolbox of mathematical tools that can be used for stochastic estimation from noisy sensor 
measurements, one of the most well-known and often-used tools is what is known as the Kalman filter. 
The filter describes a recursive solution to the discrete-data linear filtering problem (Kalman 1960).   
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As Faragher (2012) asserts, the Kalman filter is over 50 years old but is still one of the most 
important and common data fusion algorithms in use today.  We use the filter in economic time series 
data for smoothing, which we can also use as the trend of the series.  

 

5.3 The Band Pass Filters: 
The band pass (BP) filter stands on the premise that we can define business cycles as fluctuations of 

a certain frequency.  Specifically, it is a linear filter that takes a two-sided weighted moving average of 
the data where cycles in a “band,” given by a specified lower and upper bounds, are passed through, 
and the remaining cycles are filtered out.  Fluctuations with a higher frequency are considered as 
irregular or seasonal.  

Those with a lower frequency are associated with the trend.  Here researchers describe medium 
frequency data components as the cyclical component or business cycles, which are the focus of this 
type of filtering.  There are two types of BP filters: the Baxter-King method and the Christiano-Fitzgerald 
technique (Baxter and King 1999; Christiano and Fitzgerald 2003).  Both approximate the ideal infinite 
BP filter assuming a cycle lasts from 1.5 to 8 years.   

 

5.4 Simultaneous Econometric Models: 
Some researchers have specified full simultaneous systems of equations that describe the behavior 

of variables such as output, employment, productivity, and inflation (Adams and Coe 1990).  The 
parameters of these equations can be estimated using statistical techniques using certain assumptions.  
The equations can be used to calculate potential output.   

 

5.5 Multivariate Time-Series Models:  
This category includes statistical methods of estimation known as vector autoregressions (VARs) 

and structural VARs (Demiroglu and Salomon 2002; Blanchard and Quah 1989; Dupasquier et al. 1997; 
St-Amant and Norden 1997).  These models are similar to econometric models in that they estimate the 
parameters of econometric equations using statistical techniques.  However, they differ in that they 
impose far fewer restrictions on the structure of, and relationships between, equations in the system 
than the econometric models do. 

 
5.6 The Production Function Approach: 

This is the second category of determining potential growth based on theories and formulas.  The 
Solow growth model is an example that falls in this category (Solow 1957).  This supply side approach to 
output requires using a production function to derive sustainable long-term growth.  The production 
function approach describes the functional relationship between output and its factor inputs.   

 
This method focuses on the supply potential of the economy and calculates potential output as the 

level of output given ‘normal’ rates of capacity utilization. The rate of capacity utilization means ‘normal’ 
when the labor and capital input is consistent with nonaccelerating wages and inflation, and total factor 
productivity (TFP) is at its trend level.  
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The standard Cobb-Douglas form of the production function is applied: 
 

βα
tttt LKAY ∗∗=          (16) 

 
where Yt represents real GDP in period t, Kt is the stock of capital, Lt is the labor force, At represents 

total factor productivity (TFP), α is the share of capital in output, and β is the share of labor in output.  If 
we assume constant returns to scale, alpha plus beta becomes one, and we can rewrite the production 
function as: 

 
)1( αα −∗∗= tttt LKAY         (17) 

The historical TFP by using the following formula: 
 

)/( )1( αα −∗= tttt LKYA         (18) 

However, deriving TFP in this way is an endogenous path to see productivity.  This is called the 
Solow residual, which will not help derive potential output in an exogenous way from the supply side.  
Fitting the Solow residual into the exogenously derived values of capital and labor will eventually give us 
the same actual output, marring the objective of getting potential growth.  Hence, we will derive the 
value of productivity exogenously.     

6. Methodology of the Current Study 
The methodology we follow for estimating potential growth in this study is the production-function 

based approach because of its foundation in economic theory.  The statistical approach takes the series 
of actual growth and decides a trend by filtering the series.  Hence, the derived trend must be data 
biased by design.  In contrast, the theory based approach, which is the result of the production function, 
will derive a trend independent of the existing growth data.  It will come separately from capital, labor, 
and productivity factors – all the elements originating from the supply side of the economy.  The supply-
side potentials will thus determine output and growth which we will be able to compare with actual 
growth.   

7. Data Issues 
The current study has serious issues with data that has purportedly impeded any study on 

estimating potential output in Bangladesh.  This section describes how we attempt to overcome these 
impediments by reviewing other studies and adopting empirical judgment where needed.   

7.1 The Capital Stock Series  
The series of capital stock gives us the total amount of net capital an economy possesses at a 

particular point in time.  It is higher than the amount of annual output of an economy because capital is 
accumulated over time through net fixed capital formation or net investment.  We have almost no issue 
on the capital stock series because it get it directly from the Penn World Table (Penn 2017).  In addition, 
there are other ways to determine the capital stock of an economy.  The ways give some estimates of 
capital stock that come closer to reality.  The Harberger method determines the stock of capital for a 
nation by dividing its capital formation or investment series with output growth and the depreciation 
rate applied for the whole nation on an average. In equation:  

)/( δ+= gIK          (19) 
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   where K is the capital stock, I is investment, g denotes the growth rate, and finally, δ stands for 
the depreciation rate.  By taking Bangladesh’s scenario, studies suggest a depreciation rate to be 
between 4 and 5 percent.  The ADB study has considered it as 4.27 percent.  Growth rates change every 
year and so does investment.  Plugging these figures to the equation, we can derive the capital stock 
series generated by the Harberger method. Finally, taking the HP trend on that series and making a 
scalar multiplication on that series, we derive the capital stock series for Bangladesh as shown in Figure 
2 in Appendix A.   

Since we will eventually be interests in growth, which is the rate of change series and not the level 
series, upgrading a series by a constant multiplier does not affect the eventual potential series at all.  
This scalar multiplication is done only to make both series start from the same point so visual 
comparison of their movement becomes convenient.  While we can take the capital stock series directly 
from the Penn Table, the point we calculate the Harberger-method generated series is to check whether 
these two series become almost similar.  This attempt also authenticates the use of the Penn Table 
series for the capital stock.    

7.2 The Labor Series  
The derivation of the labor series for the Cobb-Douglas production function to be used in deriving 

potential growth is the most difficult and judgmental area for this study.  The challenge is to find the 
amount of labor supply and its valuation, which will be added the capital stock to derive potential 
output.  We need to determine the level of employment that keeps output at a level which is neither 
inflationary nor deflationary for the economy.  It is also call potential employment.  The best way to 
determine the level of employment for an economy is to follow the sequence of steps as displayed in 
the stacked Venn diagram of Figure 3 in Appendix A.  We have collected the data to derive all items 
under the labor component from various labor force surveys of BBS (1980-2016).  However, we have 
started our study since 1985 due to proper availability of labor income data.  Still we have 31 
observations, usually thought to be fairly good to run any econometric estimations. 

We can derive working-age population from total population.  The size of population that falls into 
the age group ranging from 15 to 64 is defined as working-age population.  Based on the demography of 
Bangladesh, it went down to around 60 percent in the early 2000 from a high of 70 percent in the mid-
1980s.  However, the ratio began to rise and went up close to 70 percent again in recent years, as shown 
in Figure 4 of Appendix A.  The trend in population growth slowed down since the early 2000, but that 
slowdown was adequately offset by the rise in the working-age people.  As a result, the trend in the rise 
of working-age people became even steeper than before since the mid-2000s. An increase in working-
age population since the early 2000s is thought to be a contributing factor to Bangladesh higher growth 
era since that time. 

Figure 5 shows the trend participation rate, which being multiplied with working-age population, 
gives us the total labor force of the economy.  The participation rate, starting from 45 percent in the 
mid-1980s, kept on rising to reach 60 percent in the mid-2010s.  As a result, the labor force rose at a 
faster rate than the rise in working-age population, contributing to faster output growth.   

The unemployment rate in Bangladesh is no way comparable with that in developed countries.  
Bangladesh follows the ILO definition which defines a person employed if he/she has worked even for 
an hour over any time during the entire last week.  This definition, being largely loose by design, makes 
Bangladesh’s unemployment rate look ridiculously low.  The trend unemployment rate, as shown in 
Figure 6, started roughly at 1 percent some 30 years ago to reach at 4.4 percent in the mid-2010s, and it 
continues to remain so in recent years as well.   
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We get the potential level of employment by deducting the number of trend unemployment rate 
from the labor force as the equation goes: 

 LuN nt *)1( −=         (20)  

 Here, N stands for potential employment, un denotes the Non-Accelerating Inflation Rate of 
Unemployment or NAIRU, and L labor force.  As Figure 7 shows, we get potential employment by 
stripping off the potentially unemployed people from the total labor force.  Thus the gap between the 
labor force and potential employment, as shown by the bars in the gap in Figure 7, shows the increasing 
volume of unemployment in Bangladesh. 

Now the task is to determine the amount of labor supply by multiplying the number of working 
hours with the number of potential employment as the equation denotes: 

 ttntL NHLuHS *]*)1[(* =−=       (21)   

Here Ht denotes the number of working hours per employed person on average at time t.  We need 
to reach up to this point to plug this variable into the production function.   As Figure 7 shows, average 
working hours, which are presented in the right axis of the figure, began at 50 and kept on falling until 
the mid-1990s.  They continued to rise for a decade to reach 47 hours, and the figure remained so until 
recent years.  As a result, the labor supply followed a different upward trend since the mid-1990s, and 
the trend became steeper since the mid-2000s because of rise in the working-age ratio, the trend 
participation rate, and finally the average working-hours.  A rise in the trend unemployment ratio was 
too little to offset the increases in these ratios.  

Figure 8 evidences that the trend in labor supply, as shown in the right-hand side of figure, 
outperformed the rising trend in potential employment. The eventual rise in the trend of labor supply is 
likely to contribute to the rise in potential output.     

We have used BBS data so far to come up to this point in deriving the labor supply.  Technically, we 
are now supposed to make valuation of the labor supply be multiplying the variable with the hourly pay, 
but that becomes a contentious area.  We derived the hourly pay series from the BBS data on monthly 
income, which suffers definitional discontinuity and thus is not appropriate like other variables that 
helped us eventually derive labor supply data.   

The right-hand side of Figure 9 shows the hourly pay, which we have adjusted with the relevant 
exchange rate and the GDP deflator to reflect the value at 2010 constant US dollars.  It remains flat for 
over a decade and then suddenly follows a sharply upward trend since the end of the 1990s, suggesting 
a structural break in the series.  While total employment always included both employees and the self-
employed people in all labor force surveys (LFS), the income of the self-employed, being hard to 
determine or investigate, has been dropped from the BBS labor force surveys after 2003.   

Whether the inclusion of the self-employed people would increase or decrease the monthly pay or 
hourly pay is hard to say in Bangladesh’s context.  It can be ascertained, however, that using this faulty 
series for multiplication with the labor supply series will eventually plague the derivation of potential 
output. Figure 10 shows a comparison between the series of labor supply and labor income, which 
replicates the shape of the hourly pay.  The series of labor income derived by multiplying the faulty 
series of hourly pay with labor supply is most likely to create a huge surge in potential output since the 
mid-2000s, generating a series of spuriously high potential growth.  However, we need to wait before 
discard this series of labor income at this point.  
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7.3 The Productivity Series   
Figure 11 shows the productivity series of labor, which we collected from the data of Conference 

Board (2016).  Labor productivity grows at an average of 1.71 percent growth per year.  Since there is no 
data on capital efficiency growth, we use this benchmark to assume that capital growth will be around 2 
percent per annum.  This is a judgmental figure based on the background of globalization and 
tremendous technological growth particularly in the era since the early 1990s.  The total productivity 
factor is calculated by the following formula: 

ααλκ −= 1A          (22) 

where κ is the efficiency index for capital and λ is the labor productivity index.   

7.4 Determining the Alpha 
Alpha is not only the exponent on capital in this exercise, but it signifies the relative share of capital 

in the whole production process.  The relative share of capital in contrast to labor has kept on rising over 
time although very slowly, as shown in Figure 12.  The exercise can be made simple by giving a static 
alpha, but we thought of incorporating a dynamic alpha to make it more pragmatic.  We argue that: 

tt ααα == )(          (23) 

  Based on other studies, we make the capital’s share to start at 0.4 and see that it reaches to 0.46 
at the end of the sample, making an average alpha value at 0.43. Figure 13 shows both a dynamic and a 
static alpha which we will deploy next in calculating potential output.    

The total productivity factor, A, as shown in equation (22) grows at 1.676 percent per annum once 
we take a dynamic alpha into account.  For a static alpha at 0.43, the total productivity growth stands at 
1.8 percent annually. This total productivity growth seems plausible in the context of a developing 
country like ours. 
8. Estimation and Results 

We will derive potential output by using the equation (17) presented in the production function 
approach. κ is multiplied with capital to make the amount of effective capital and λ is multiplied with 
labor to make the amount of effective labor.  Thus, using equation (22), the output equation (17) turns 
out to be: 

 
)1(1 ])*[(])*[( αααα λκ −− ∗∗=∗= ttttttt

P
t LKALKY tt     (24) 

At this point, we derive potential growth in two ways: 1) by dollarizing the labor supply variable and 
using it in the equation along with the capital stock and 2) using the labor income variable that has been 
derived through the faulty series of hourly labor income.  Figure 14 shows two measures of potential 
growth, one by the dollarized labor supply and the other by labor income.  Potential growth derived by 
using labor income shows an abnormal rise from 6 percent in the mid-1990s to almost 16 percent in the 
mid-2000s, and then comes back to 12 percent in the mid-2010s, displaying unusual magnitude and 
volatility in growth and thus strains credibility.   

We recall that this spiky swing in potential growth attributable to the similar swing in labor income 
that we derived by using the disputed series of hourly labor income. We can discard this growth path 
derived from volatile labor income because it strongly appears to have overestimated potential growth.  
In addition, there is no rationale for such an exponential rise in potential growth.  A rise in growth from 
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5.71 in 1993 to 15.64 in 2006 seems simply ridiculous for Bangladesh.  As a result, we discard the 
potential growth trajectory which labor income generated.   

In contrast, potential growth derived by using labor supply seems credible and plausible for 
Bangladesh’s context.  Potential growth reached 4 percent in the early 1990s, 5 percent in the mid-
1990s, 6 percent in the late 1990s, and 7 percent in 2000.  Thus, the 1990s, when the economy 
embarked on liberalization and privatization, empowered the economy to achieve rapidly rising 
potential growth.  However, the economy underperformed the potential line.  The potential growth 
momentum slowed down after 2000 and took more than a decade to reach close to 8 percent in the 
early 2010s.  Now the trend shows a declining tendency that evidences a fatigue in potential growth. 

  The economy came closer to its potential in 2007, but fell below the potential line again.  
Economic growth began to underperform its potential level since 1993 and the gaps widened sharply in 
2002 and 2009 – two episodes of political change, suggesting that pre-election political turbulence and 
post-election settling down take economic tolls on growth.  Post-election recovery helps the economy 
reach closer to its potential level although the economy remained one-to-two percentage points below 
the potential level.   

Figure 15 shows what happens to potential growth paths when we take a dynamic alpha and a 
static alpha.  The trajectory is the same for both measures although the potential growth path that uses 
a static alpha lies slightly lower than the path that uses a time-dependent dynamic alpha. 

Figure 16 shows how potential growth measured by a production function remains starkly different 
from potential growth derived directly from the existing data on actual growth by using a statistical 
method.  We usually use the HP time trend on actual data and claim it to be potential growth.  Actually 
it behaves like a moving average of actual growth whereas our production-function based method gives 
a measure of potential growth entirely a supply side through an independent method on which actual 
growth has no direct influence.  As the figure shows,     

9. Policy Gaps and Implications 
We devoted an entire section on policy motivation for having potential growth known to 

policymakers as well as to other market agents.  As Figure 16 suggests, our growth performance has 
always remained below its potential level over the entire period after the early 1990s.  Our monetary 
and fiscal policy did not exploit the full benefits of privatization and liberalization to accelerate our 
growth.  This observation seems plausible once we look at our neighboring India which reached to 8 
percent growth after seven years of liberalization and more than 9 percent growth after fourteen years 
of liberalization although Bangladesh started economic reforms no later than India.   

 
A political regime-wise division of periods may give us a better picture of policy and performance.  

Figure 17 shows a regime-wise picture of policy gaps. During Jatiya Party’s regime, we saw a low 
potential and actual growth period.  During the regime of Bangladesh Nationalist Party (BNP) since 1991 
when the government undertook a number of reforms, potential growth began to rise almost sharply.  
In the second phase of liberalization since the mid-1990s when Awami League (AL) took office, both 
capital and labor force pushed potential growth up, but the policymakers seemed to have taken a 
conservative route to stimulate the economy.  At that time, the economy embarked on a wider range of 
liberalization and privatization, the capital base widened, but public policy was not adaptive enough to 
tap the full power of reforms.   

 
Since the early 2000s when BNP took office, potential growth began to plateau and actual growth 

rose sharply to reduce the negative output gap.  At the end of the BNP regime, actual growth almost 
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touched potential growth.  During the regime of the Caretaker Government (CTG), growth fell sharply 
and the gap widened.  When Awami League took office in 2009, growth began to rise again and its gap 
with the potential level began to narrow down.  At the end of the sample, actual growth almost merged 
with potential growth.  

 
This analysis also depicts how political change takes toll on growth.  The sagging of potential 

growth at around the fag end of the sample is another area of investigation which could be a study for 
the future.      

10. Conclusion 
Calculating potential growth is a contentious area, and it has been more so for developing 

economies where labor data in particular are discontinuous and unavailable for items needed to 
estimate potential output.  Bangladesh is not an exception where data on capital stock can be 
calculated, but data on employment and income are hard to collect.  BBS conducts labor force surveys 
and those are dominantly used in this work.   

 
Using time series data over the 1985-2015 period, this study attempts to find potential growth for 

Bangladesh.  Since data on labor income are faulty and discontinuous, this work relies on total supply of 
working hours by dollarizing the variable to derive potential output for the country.  While labor income 
gives exorbitantly high potential growth for the recent decade, labor supply remains moderate to give us 
potential growth that remains one to two percentage points higher than actual growth.  Regime changes 
always widened the gap between actual and potential growth, suggesting that disruptions in capital and 
labor use during the regime change years lowered actual growth fairly rapidly from the potential growth 
line that has remained always higher than actual growth since the mid-1990s.  

 
The study also indicates that fiscal and monetary policymaking in Bangladesh was inadequate to 

accelerate growth whenever it needed so.  The country lacked growth promoting strategies.  The 
slowdown of potential growth in the recent years pose a number of questions: 1) What potential growth 
we can expect in coming years at least up to 2021?  2) What are the main factors behind the recent 
slowdown in potential growth? 3) What policy reforms can be undertaken to promote growth so the 
country remains closer to its potential?  These questions are important and thus has been left for future 
research.   

  



Estimating Potential Growth for Bangladesh:                        BP Paul & R Islam 2017                                18 

References 
Adams, C.; Coe, D. (1990).  A Systems Approach to Estimating the Natural Rate of Unemployment and 
Potential Output for the United States, IMF Staff Papers, 37(2), Jun, 232-293. 
 
ADB (2013). Study on Estimation of Potential Output and Output Gap in Bangladesh, Asian Development 
Bank, Nov. An In-House ADB study by Shamsur Rahman, Mohammad Zahid Hossain, and Sujatha 
Viswanathan. 
 
Adnan, H.; Khan, S.U. (2008). Estimating Output Gap for the Pakistan Economy: Statistical Approaches, 
State Bank of Pakistan Research Bulletin, 4(1), Oct, 31-60. 
 
Ball, L.; Mankiw, N.G. (2002). The NAIRU in Theory and Practice, Journal of Economic Perspectives, 16(4), 
115-136. 
 
Basu, S.; Fernald, J. (2009). What Do We Know and Not Know About Potential Output? St. Louis Fed 
Review, https://files.stlouisfed.org/files/htdocs/publications/review/09/07/Basu.pdf 
 
Baxter, M.; King, R.G. (1999). Measuring Business Cycles: Approximate Band-Pass Filters for Economic 
Time Series, Review of Economics and Statistics, 81 (4): pp. 575–593. 
 
BBS (1980-2016). Labor Force Surveys, Bangladesh Bureau of Statistics, Ministry of Planning. 
 
BEA (2017:2). US GDP data, Advanced Estimate for 2016:Q4, US Bureau of Economic Analysis, US 
Department of Commerce, https://www.bea.gov/newsreleases/national/gdp/2017/gdp4q16_adv.htm  
 
Benes, J.; Clinton, K.; Garcia-Saltos, R.; Johnson, M.; Laxton, D.; Manchev, P.; Matheson, T. (2010).  
Estimating Potential Output with a Multivariate Filter, IMF Working Paper No. 10/285.  
 
Bernanke, B. (2015). The Taylor Rule: A Benchmark for Monetary Policy? Brookings Paper, 
https://www.brookings.edu/blog/ben-bernanke/2015/04/28/the-taylor-rule-a-benchmark-for-
monetary-policy/ 
 
Beveridge, S.; Nelson, C.R. (1981).  A New Approach to the Decomposition of Economic Time Series into 
Permanent and Transitory Components with Particular Attention to Measurement of the Business Cycle, 
Journal of Monetary Economics 7 (2): 151−174. 
 
Blanchard, O.J.; Quah, D. (1989).  The Dynamic Effects of Aggregate Demand and Supply Disturbances, 
American Economic Review, 79(4), Sep. 655-673. 
 
BLS (2017:2).  US Unemployment Monthly Data for January, United States Department of Labor, 
https://www.bls.gov/news.release/empsit.toc.htm 
 
CBO (2001). CBO’s Method for Estimating Potential Output: An Update, Congressional Budget Office 
(CBO), Congress of the United States, Aug, 1-43, https://www.cbo.gov/publication/13250 
 



Estimating Potential Growth for Bangladesh:                        BP Paul & R Islam 2017                                19 

CBO (2004).  A Summary of Alternative Methods for Estimating Potential GDP, Congressional Budget 
Office (CBO), Background Paper, Mar, Congress of the United States, 1-6. 
https://www.cbo.gov/publication/15384 
 
CBO (2014).  Revisions to CBO’s Projection of Potential Output Since 2007, Congressional Budget Office 
(CBO), Congress of the United States, Publication 4688, Feb, 1-25, 
https://www.cbo.gov/publication/45150 
 
CBO (2015).  Why CBO Projects That Actual Output Will Be Below Potential Output on Average, 
Analytical Report, Congressional Budget Office (CBO), Congress of the United States, Feb, 1-8, 
https://www.cbo.gov/publication/49890 
 
Christiano, L.J.; Fitzgerald, T.J. (2003). The Band Pass Filter, International Economic Review, 44 (2), 435–
465. 
 
De Masi, P.R. (1997). IMF Estimates of Potential Output: Theory and Practice, IMF Working Paper No. 
97/177. Washington D.C.: IMF. 
 
Demiroglu, U.; Salomon, M. (2002).  Using Time-Series Models to Project Output over the Medium Term, 
CBO Technical Paper 2002-1, Sep, www.cbo.gov/Tech.cfm 
 
Denis, C.; Grenouilleau, D.; Mc Morrow, K.; Roger, W. (2006). Calculating potential growth rates and 
output gaps – A revised production function approach, European Commission Economic Papers, Number 
247, http://europa.eu.int/comm/economy_finance, 1-107. 
 
Dupasquier, C.; Guay, A.; St-Amant, P. (1997). A Comparison of Alternative Methodologies for Estimating 
Potential Output and the Output Gap, Working Paper 97-5, Bank of Canada, Feb. 
 
El-Ganainy, A.; Weber, A. (2010).  Estimates of the Output Gap in Armenia with Applications to 
Monetary and Fiscal Policy, IMF Working Paper No. 10/197. 
 
Faragher, R. (2012). Understanding the Basis of the Kalman Filter Via a Simple and Intuitive Derivation, 
IEEE Signal Processing Magazine, Sep, 128-132. 
 
Feldstein, M. (2010). U.S. Growth in the Decade Ahead, presented at American Economic Association 
meeting on Jan 3, in a session on The Risk of Post-recession Stagnation, 
https://www.aeaweb.org/conference/2010/retrieve.php?pdfid=449 
 
Fernald, J. (2014). Productivity and Potential Output Before, During, and After the Great Recession, WP 
20248, National Bureau of Economic Research, 1-51, http://www.nber.org/papers/w20248 
 
French, M. (2001).  Estimating Changes in Trend Growth of Total Factor Productivity: Kalman 
and H-P Filters versus a Markov-Switching Framework, Working Paper, Board of Governors of the 
Federal Reserve System, Sep.  
 
Gordon, RJ (1975): “Alternative Responses of Policy to External Supply Shocks,” Brookings Papers on 
Economic Activity, No. 6, p. 183-206. 
 



Estimating Potential Growth for Bangladesh:                        BP Paul & R Islam 2017                                20 

Gordon, RJ (1977): “The Theory of Domestic Inflation,” American Economic Review, 67, p. 128-134. 
 
Gordon, RJ (2006): “Demand Shocks and Supply Shocks,” in his book ‘Macroeconomics,’ 10th ed. 
Pearson Addison Wesley, New York, p. 234. 
 
Gordon, R.J. (2014). A new method of estimating potential real GDP growth: Implications for the labor 
market and the debt/GDP ratio, WP 20423, National Bureau of Economic Research, 1-28, 
http://www.nber.org/papers/w20423 
 
Goyal, A. (2012). Policy and potential economic growth in India. East Asia Forum Quarterly, Special issue 
on Ideas from India, 4(1), Jan-Mar, http://epress.anu.edu.au/wp-content/uploads/2012/02/EAFQ-
4.1.pdf. 
 
Goyal, A.; Arora, S. (2012). Deriving India's Potential Growth from Theory and Structure, WP 2012-018, 
Indira Gandhi Institute of Development Research, Mumbai, Sep, 
http://www.igidr.ac.in/pdf/publication/WP-2012-018.pdf 
 
Haltmaier, J. (1996). Inflation-Adjusted Potential Output, International Finance, Discussion Paper 
No. 561, Board of Governors of the Federal Reserve System, Aug.  
 
Hamilton, J.D. (2017). Why you should never use the Hodrick-Prescott filter, WP, Department of 
Economics, University of California-San Diego, 1-49, http://econweb.ucsd.edu/~jhamilto/hp.pdf 
 
Harvey, A.C. (1985).  Trends and Cycles in Macroeconomic Time Series, Journal of Business and 
Economic Statistics, 3 (3), 216-227. 
 
Hodrick, R.J.; Prescott, E.C. (1997). Postwar U.S. Business Cycles: An Empirical Investigation, Journal of 
Money, Credit, and Banking, 29 (1), 1–16. 
 
Kahn, G. (1996).  New Estimates of the U.S. Economy’s Potential Growth Rate, Contemporary Economic 
Policy, 14 (4), 1-16.  
 
Kalman, R.E. (1960). A New Approach to Linear Filtering and Prediction Problems, Transaction of the 
ASME—Journal of Basic Engineering, 82(Series D), 35-45. 
 
Kuttner, K. (1994).  Estimating Potential Output as a Latent Variable, Journal of Business and Economic 
Statistics, 12(3), Jul, 361-368. 
 
Laxton, D.; Tetlow, R. (1992).  A Simple Multivariate Filter for the Measurement of Potential Output, 
Technical Report No. 59, Bank of Canada, Jun. 
 
McConnell, M.M. and Perez-Quiros, G. (2000): Output Fluctuations in the United States: What Has 
Changed Since the Early 1980s?  American Economic Review, Vol. 90(5): 1464-1476. 
 
Mitra, P.; Hosny, A.; Abajyan, G.; Fischer, M. (2015). Estimating Potential Growth in the Middle East and 
Central Asia, IMF WP 15/62, https://www.imf.org/external/pubs/ft/wp/2015/wp1562.pdf 
 



Estimating Potential Growth for Bangladesh:                        BP Paul & R Islam 2017                                21 

Okun, A.M. (1962) Potential GNP: Its measurement and significance, in Proceedings of the Business and 
Economic Statistics Section of the American Statistical Association. Alexandria, VA, 89-104. 
 
Paul, B.P. (2008). Essays on Indian Business Cycles and Inflation, Verlag Dr. Müller Publishing Company, 
Saarbrucken, Germany, Nov. 
 
Paul, B.P. (2009b). In search of the Phillips curve for India. Journal of Asian Economics (20(4), 479-488. 
 
Paul, B.P. (2009c). Did Liberalization Change the Indian Business Cycle?  – Indian Economic Journal, 
57(3), Dec, 93-117. 
 
Paul, B.P. (2010b). Liberalization and India’s Business Cycle Synchronization with the U.S. – Indian 
Economic Review, 45(1), Jun, 159-182. 
 
Paul, B.P. (2013a). Inflation-Growth Nexus: Some Bivariate EGARCH Evidence for Bangladesh, – 
Macroeconomics and Finance in Emerging Market Economies, 6(1), Feb, 66-76.  
 
Paul, B.P. (2013b). Output relationships in South Asia: are Bangladesh and India different from 
neighbors?  South Asia Economic Journal, 14(1), Apr, 35-57. 
 
Paul, B.P. (2013c). Can Bangladesh grow faster than India?  Journal of Bangladesh Studies, 15(1), 15-27. 
 
Paul, B.P., Uddin, G.S. (2017). Modeling Inflation Behavior in Bangladesh: A Phillips Curve Approach, 
Bangladesh, forthcoming as Chapter 2 in the book: Bangladesh Economy: Selected Papers of the UC-
Berkeley Bangladesh Conference, University Press Limited, July, Dhaka. 
 
Paul, B.P.; Zaman, H. (2015). When and why does Bangladesh’s inflation differ from India’s?  – 
Macroeconomics and Finance in Emerging Market Economies, 8(1-2), 45-66. 
 
Phillips, A.W. (1958). The relationship between unemployment and the rate of change of money wages 
in the United Kingdom, 1861–1957. Economica, 25(Nov), 283–299. 
 
Ravn, M. O., and H. Uhlig, (2002) “On adjusting the Hodrick–Prescott filter for the frequency of 
observations”, Review of Economics and Statistics 84 (2) pp.: 371–376.  
 
Solow, R.M. (1957).  Technical Change and the Aggregate Production Function, Review of Economics and 
Statistics, 39 (3), 312–320. 
 
St-Amant, P.; Norden, S.V. (1997).  Measurement of the Output Gap: A Discussion of Recent Research at 
the Bank of Canada, Technical Report No. 79, Bank of Canada, Aug. 
 
Taylor, J.B. (1993). Discretion versus Policy Rules in Practice, Carnegie-Rochester Conference Series on 
Public Policy. 39: 195–214. 
 
Vogel, E.F. (2011). Deng Xiaoping and the Transformation of China, Harvard University Press, Boston.  
 
Wolf, M. (2016). China’s struggle for a new normal: Beijing seems strangely indecisive on the economy, 
Financial Times, Mar 22, https://www.ft.com/content/28ea640e-ef62-11e5-aff5-19b4e253664a  



Estimating Potential Growth for Bangladesh:                        BP Paul & R Islam 2017                                22 

Appendix A 
 
 

Figure 1: The business cycle and the long-term trend of output 
 

 
 
 

Figure 2: Capital Stock: Penn Data vs. Harberger-Method Generated 
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Figure 3: The Stacked Venn Diagram for Deriving Labor Supply from Population 

 

 
 

Figure 4: Population, Working-Age Population (WAP), and the WAP-Population Ratio 
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Figure 5: Working-Age Population (WAP), Trend Participation Rate (TPR), and Labor Force 
 

 
 

Figure 6: Labor Force, Trend Unemployment Rate, and Potential Employment 
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Figure 7: Potential Employment and Weekly Working Hours 

 

 
 
 

Figure 8: Potential Employment and Total Labor Supply 
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Figure 9: Labor Supply (in Hours) and Hourly Pay (at Constant 2010$) 

 

 
 
 

Figure 10: Labor Supply (in Hours) vs. Labor Income (in 2010 Dollars) 
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Figure 11: Labor Productivity Index, Capital Efficiency Multiplier, and Total Productivity 

 

 
 

Figure 12: A Gradual Rise of Capital’s Relative Share: Dynamic Alpha 
 

 
 

Figure 13: A Static and a Dynamic Alpha 
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Figure 14: Potential Growth and Actual Growth in Bangladesh 
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Figure 15: Potential Growth Comparison by a Static and a Dynamic Alpha 
 

 
 
 

Figure 16: Potential Growth: Comparison between the Outcomes of Two Methods  
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Figure 17: Policy Gaps over Different Regimes 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data Note: Data on actual GDP growth are from WDI (2017), capital stock from Conference Board 
(2016).  All other data have been collected from BBS (1980-2016). 
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