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Abstract

The main objective of this article is to estimate the central bank reaction function for 
the central bank of Sri Lanka and Bangladesh using the Dynamic Stochastic Gener-
al Equilibrium (DSGE) model. This study is also to analyse the sources of fluctua-
tions of the macroeconomic variables in Bangladesh and Sri Lanka. The models 
have three stochastic shocks, namely shocks to productivity, monetary policy and 
terms of trade. The sample period covered from 1991.Q1 to 2014.Q2. This model 
captures the behavior of the three key macroeconomic variables: GDP growth, 
inflation, and the policy rate. Bayesian estimation method is used to get the posteri-
or means based on priors and the likelihood function. The conditional variance 
decompositions, smoothed shocks show that DSGE model captures the policy shocks 
in the data well. The main lesson that we derive from the exercise is that the effective 
approach to controlling inflation is the management of monetary policy for both the 
Bangladesh and Sri Lanka. Output is also affected by the monetary policy shock. 
Therefore, monetary policy plays a significant role in macroeconomic stability in the 
country.

© 2015 & 2016 JOURNAL OF IBB
Volume 62 Number II, Volume 63 Number I & II

July-December 2015, January-June 2016 &
July-December 2016

Institute of Bankers of Bangladesh
(ISSN 1684-0054)

Key words: DSGE, Policy Analysis, Macroeconomic Variables.
JEL Classification: E52, E62, F41

Policy Analysis Using Dynamic Stochastic General Equilibrium
Model (DSGE): Evidence from Bangladesh and Sri Lanka 

*Dr. Sayera Younus is a Deputy General Manager of the Monetary Policy Department of Bangladesh Bank. Views 
expressed in this article are the author’s own and do not necessarily reflect the views of the central bank of Bangladesh.



I. Introduction

The objective of this article is to analyze policy through estimating the central bank 
re-action function to stochastic shocks using Dynamic Stochastic General Equilibrium 
(DSGE) model for the Bangladesh and Sri Lankan economy. Central banks in devel-
oped and developing economies have become increasingly interested in DSGE 
models over the past 20 years because of their usefulness for policy analysis and 
forecasting. 

Volker Wieland (2008) highlighted that the DSGE model for monetary policy promises 
significant benefits for the policy making as it serves as an essential tool for a rational 
policy-making process. The advantage of modern DSGE model over traditional 
reduced-form macroeconomic models is that they are often thought to be difficult to 
use, opaque, theoretically inconsistent even if they had theory it was antiquated, 
poorly estimated, and subject to the Lucas Critique (1976). That is dynamism of 
private agents behavior changes using available information will lead to adjust their 
behavior in economic policy announcements are absent in the existing reduced form 
models (Zabczyk, 2012). Keeping this in the background an attempt has been made 
to develop DSGE models for Sri Lanka and Bangladesh economy by incorporating 
exact country-specific features to analyzing macroeconomic variables. 

Currently many central banks, in both developed and emerging market economies 
(EMEs) have developed their own models and many others are beginning or are 
planning to do so.  Chairman  Bernanke  of the  FRB  (Board  of Governors  of the  
Federal  Reserve System)  in his 2007 speech stated  that  ‘..Indeed,  considerable  
progress has been made in recent years,  at  the  Board  and  elsewhere, in developing  
dynamic  stochastic  general equilibrium  (DSGE)  models detailed  enough for 
policy application.   These models have become increasingly useful for policy analy-
sis for the simulation of alternative scenarios’. Therefore, the goal of this study is to 
examine the effectiveness of DSGE model in analyzing major macroeconomic 
variables in Bangladesh.

Bangladesh  Bank,  the central  bank  of Bangladesh  can use this type of model for 
policy analysis  and  forecasting  macroeconomic  variables  particularly GDP,  infla-
tion,  and the  exchange rates  and take  prompt  policy measures ahead  of time.  The  
results  of the DSGE model may be used in monetary  policy formulation,  program-
ming,  stress testing and  measuring  the  monetary  policy transmission  from the  
financial  sector  to  the  real sector.  The Bangladesh Bank is yet to develop a struc-
tural macroeconomic model that is necessary to forecast and analyze transmission 
channels  of shocks from the  financial sector to the real sector and vice versa. 
Almost all the central banks are using this model for policy analysis and forecasting tools. 

Journal of the Institute of Bankers, Bangladesh

2



For example US Federal Reserve Bank (SIGMA), European Central Bank (NAWM), 
Sveriges Riksbank (RAMSES), Bank of Canada (ToTEM), Bank of England 
(BEQM), Central Bank of Chile (MAS), Central Reserve Bank of Peru (MEGA-D), 
Norges Bank (NEMO), Bank of Finland, Reserve Bank of New Zealand, Bank of 
Spain,Central Bank of Brazil, Bank of Thailand, Central Bank of  China, State Bank 
of Pakistan, IMF. 

However, there are limitations using this model for Bangladesh. Designing the 
model is relatively very demanding in terms of the required technical skills, which 
include the following: Knowledge of micro-foundations of macroeconomics. Math-
ematical skills (advanced calculus and dynamic programming) are necessary for 
understanding and designing DSGE models. Knowledge of more advanced estima-
tion methods (e.g. Bayesian methods) is necessary and computer programming 
skills to estimate the model is needed. Even a simple extension involves complica-
tions for other equations.

In this regard an attempt has been made to estimate the central bank reaction func-
tions and and analysis of macroeconomic variables in Bangladesh. Therefore, the 
plan of the paper is as follows: after introduction in Section-1,  Section- II, present 
the literature review. In Section- III,  the basic structure of Bangladesh and Sri 
Lankan economy is described followed by the basic structure of the Dynamic 
Stochastic General Equilibrium model in Section-IV. Section-V explains data, meth-
odology used for estimation of DSGE model. Section VI analyzes the empirical 
results and finally Section-VII concludes the paper.

II. Literature Review

The Dynamic Stochastic General Equilibrium (DSGE) models are now widely used 
for empirical research in macroeconomics as well as for quantitative policy analysis 
for the purpose of monetary policy analysis and forecasting at central banks around 
the world (see Schorfheide, 2007a, 2007b, 2011, Hara et al. 2009, Tovar, 2008 
Christiano et al., 2010). Besides, DSGE models are used in assessing various aspects 
of policy analysis such as after the recent global financial crisis academicians, 
researchers and central bank have used DSGE models including financial frictions 
to see the transmission channel of monetary policies for financial sector to real 
sectors. There are small, medium and large open and also closed economy DSGE 
models. These models are used for low-income, developing and emerging econo-
mies. Niestroj et al. (2013) estimated the extended version of canonical DSGE 
model to examine the impact of the quantitative easing on US economy for the 
sample period from 2008 to 2012. The authors extended the model by including 
financial frictions and liquidity premium. Negro et al. (2014), estimated time-varying 
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weights in linear prediction pools, and used it to investigate the relative forecasting 
performance of dynamic stochastic general equilibrium (DSGE) models, with and 
without financial frictions, for output growth and inflation in the period 1992 to 
2011 for the US economy. Negro et al. (2014) showed that a standard DSGE model 
with financial frictions available prior to the recent crisis successfully predicts a 
sharp contraction in economic activity along with a modest and protracted decline in 
inflation.

Merola (2014) provides a quantitative assessment of the impact of financial frictions 
on the U.S. and European countries business cycle using the model developed by 
Smets and Wouters (2003, 2005, 2007) by extending financial accelerator mecha-
nism from 1967 to 2012 using Bayesian methods. 

Rodrigo et al. (2011) estimated a DSGE model for a small open economy that incor-
porates financial frictions to analyze the consequence of the global financial crisis in 
2008-09 on Chilean economy. Using DSGE model, Peiris and Saxegaard (2007) 
evaluate monetary policy tradeoffs in low-income countries such as for Mozam-
bique in sub-Sahara Africa except South Africa. Ahmad et al. (2012) developed a 
closed economy DSGE model of Pakistan with informality both in the labor and 
product markets consistent with the micro-foundations of Pakistan’s economy while 
Adnan and Khan (2009) estimated a small open economy DSGE model for Pakistan 
using Bayesian simulation approach. Hamann, Perez and Podriguez (2006) developed 
a DSGE model for the small open economy of Colombia. Liu (2006) designs DSGE 
based New Keynesian framework to describe the key features of a small open economy, 
particularly the model focuses on the transmission mechanism of monetary policy to 
provide a tool for basic policy simulations.

Sadeq’s (2008) paper uses a small open economy DSGE model for central Europe 
Countries in transition, EU-15: Czech Republic, Hungary, Poland, Slovakia, and 
Slovenia. Grabriel et al. (2010) developed closed economy DSGE models of the 
India and US economy and estimated the models by Bayesian Maximum Likelihood 
method using Dynare. A number of papers presented at the workshop on DSGE 
models organized by Bank Indonesia and the Bank for International Settlements 
(Bali, 2008) showed different aspects of using DSGE model. For example, Tanboon 
(2008) simulated DSGE model for Thailand’s economy consisting of four main 
agents, namely households, firms, banks and government and found that the interest 
rate and the productivity shocks have significant impacts on Thailand’s capital, 
investment, wage and consumption basket while Santoso (2008), presented the 
Indonesian model, GEMBI, emphasizing the country-specific characteristics such as 
data accuracy, specific but dominant economic sectors, credibility of monetary and 
fiscal policies, and markets. 
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Chow et al. (2013) using a Dynamic Stochastic General Equilibrium Model (DSGE) 
examined for the sample period from 1985 to 2009, whether monetary regime 
choice for Singapore economy matters in influencing macroeconomic variables 
such as GDP growth and Inflation. There are four sectors, household, production, 
external and Government. The paper considered seven shocks such as productivity, 
government spending, foreign GDP, world interest rate, export price inflation import 
price inflation and risk premium. The results show that exchange rate rule had a 
comparative advantage when the major sources of real fluctuations are from exports 
shocks while Taylor rule performed better when sources of shock are from domestic 
productivity. The exchange rate rule also dominated the Taylor rule for reducing 
inflation persistence.

A research task force working group on the transmission channels (RTF-TC) 
between the financial and real sectors of the Basel Committee on Banking Supervi-
sion of Bank for International Settlement has attempted to improve existing DSGE 
models to use for policy analysis by developing a stylized model of the banking 
sector.They found that in the presence of financial frictions, aggressive interest rate 
cuts are required to offset adverse financial shock which helped DSGE models to 
better address fundamental policy issues, such as the overall importance of financial 
sector shocks in explaining the business cycle and the role of monetary policy and/ 
or prudential regulation to avoid or mitigate financial crises.

III. The Structure of the Bangladesh and Sri Lankan Economy

Sri Lankan got independence in 1948 from the British authority while Bangladesh 
gained independence from Pakistan in 1971. Sri Lanka has achieved Gross Domes-
tic Product (GDP) growth on an average of 6.5% during the past 4 years while 
Bangladesh also grew by an average of 6.2 percent during the same periods mainly 
backed by strong domestic demand and the financial inclusion drive of the Govern-
ments. Sri Lanka economy worth $64.21 billion on an average during the period of 
2011-2014 and a per capita GDP of about $3092 supported by relatively small popu-
lation (of about 20 million) compared with Bangladesh, while Bangladesh economy 
worth $155.31 billion in nominal terms with the relatively large population size of 
155.59 million and per capita GDP of on average $994 during the same period. Total 
investment as a percent of GDP in Sri Lanka is higher than Bangladesh while 
Bangladesh save more than Sri Lanka. It took 65 years for Sri Lanka to reached 
$1,000 per capita income in 2004, while Bangladesh reached $1088 level in 2013 
after 42 years of her independence. 
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At the time of independence, the agriculture sector accounted for almost 50 percent 
of GDP in Sri Lanka which was 38.6 percent for Bangladesh. In 2013, the agricul-
ture sector accounted for only 10.8 percent of GDP for Sri Lanka and 18.7 percent 
for Bangladesh. The industry and service sectors accounted for 19.6 and 36.9 
percent of GDP respectively in Sri Lanka and 15.5 percent and 45.9 percent respec-
tively in Bangladesh during the same periods. In 2013, the share of industry and 
service sectors had increased significantly and reached to 32.5 percent and 56.8 
percent of GDP respectively in Sri Lanka and 32 percent and 49.3 percent in Bangla-
desh. 

The Sri Lankan economy has initiated a broad range of liberalization policies since 
1977. The policy reform package contained various measures and strategies such as 
trade liberalization, exchange rate realignment, financial sector reforms, etc. nota-
bly, the financial sector reforms package included several steps such as changes to 
interest rate policy, lifting entry barriers in the banking sector, phasingout interest 
rate subsidy schemes, encouraging market-driven financial products, and strengthening 
the regulatory framework (Perera, A., 2014).

In 2001, Sri Lanka marked a significant step by moving towards a free-floating 
exchange rate system and subsequently modifying the monetary policy framework 
while placing greater emphasis on market-based monetary policy instruments. The 
Monetary Law Act was also amended in 2002 to streamline central bank objectives 
and to focus on two key objectives: economic and price stability and financial 
system stability. On the other hand, after experimenting with a socialist model of 
development during the early 1970s, Bangladesh has gradually moved toward a 
market-oriented strategy of development since the late 1970s. To achieve some 
socio-economic objectives, the monetary and banking sectors in Bangladesh has 
undergone a gradual transformation owing to different policy measures tried since 
its independence. It has undertaken significant economic reforms since the late 
1980s and gained macroeconomic stability with a sustained economic growth of 
about 5.0 percent per annum reasonably.

To find a remedy for the distorted financial sector, a “National Commission on 
Money, Banking and Credit” was formed in 1984 in Bangladesh. The World Bank 
also provided funds to carry out a study on the financial sector. Following these 
initiatives, a comprehensive “Financial Sector Reform Programs (FSRP)” was put 
into operation in the early 1990s. The mission of the FSRP was to eliminate distortions 
from the financial sector.

Liberalization of interest rates and indirect control in monetary management were 
the main objectives of the program through privatization (allowing new private   
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commercial banks to operate) and denationalization (selling out government banks 
to private entrepreneurs) of the financial institutions (as well as other real sector 
enterprises) started well before (in 1983) the adoption of stabilization and structural 
adjustment program by Bangladesh Government.2 

Macroeconomic performance in both Sri Lanka and Bangladesh shows considerable 
similarity. It is evident that Bangladesh real GDP growth was less volatile than those 
of the Sri Lankan economy during 1980 to 2014. According to Figure-2, on average, 
real output variability (as measured by the standard deviation of real GDP growth) 
was declined from 2.30 percent to 1.40 percent during last decade compared with the 
previous decade.

On the other hand, Bangladesh was enjoying the relatively less volatile environment 
in the real GDP growth with the 0.54 and 0.30 percent volatility during the same 
periods.Volatility in money supply (as measured by the broad money) has also 
declined noticeably from 7.19 percent during 1993-2002 to around 2.74 percent 
during 2003-2013in Sri Lanka. The volatility in the money supply and Inflation of 
Bangladesh have also declined from 3.23 percent during these periods of 1993-2002 
to 2.49 in 2003-2013 and 2.71 percent to 1.49 percent respectively during the same years. 

 
2Financial Liberalization Theory of McKinnon and Shaw was the theoretical background of the Financial Sector Reform Program 
(FSRP)in Bangladesh. McKinnon and Shaw, in their works, argued in favor of removing distortions from the economy imposed by 
regulatory government policies. They proved that liberalization policy would make the financial system more efficient and 
effective. In line with this policy suggestion, the FSRP was designed to liberate the economy from government control, bring 
indirect control in monetary policy, enhance efficiency of public and private banks, and restoring order in the financial sector. The 
main targets of the Financial Sector Reform Program (FSRP) are outlined below: Liberalization of interest rates; Indirect 
monetary management; Implementation of capital adequacy requirement of commercial banks; Introduction of new policies for 
loan classification; Modernization of the banking sector and introduction of updated accounting system; Revision of the legal 
structure of financial sector; Development of capital market; Strengthening central bank’s supervision; Improvement of overall 
management of the banking sectors with special emphasis on credit management; and Computerization of the central bank and 
nationalized commercial banks.

 3 Measured by the Standard Deviation. 
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Figure -1: GDP Growth Rates in Bangladesh and Sri Lanka Figure -2: Volatility 3 in the real GDP growth  
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Both the economy have adopted reforms measures in monetary, banking sector to 
increase the effectiveness of monetary policy. In particular, as the Sri Lankan and 
Bangladesh had taken a range of economic and financial sector reforms since the 
1980s with acceleration in the 1990s, transmission of monetary policy and its effec-
tiveness may have improved considerably. 

On average during the periods of 2011-2014, the growth of imports in Sri Lanka is 
higher than that of Bangladesh while exports growth is higher in Bangladesh than 
Sri Lanka although both country’s imports are greater than exports, characterzing 
them as a trade deficit countries.

The main economic sectors in Sri Lanka are tourism, tea export, apparel, textile, rice 
production and other agricultural products. In addition to these economic sectors, 
overseas employment contributes highly in foreign exchange, 90% of expatriate Sri 
Lankans reside in the Middle East. In Bangladesh, the major exports items are 
woven garments, knitwear, other made textile articles, raw jute and jute goods, 
frozen foods. Besides exports, significant portions of the foreign exchange reserves 
come from remittances. Overseas employments accounts for the 10 percent of its 
GDP on average in Bangladesh. The major import items are capital machinery, 
petroleum oil, iron, raw cotton, etc. The current account balance is negative on aver-
age in Sri Lanka during the periods of 2000-14, while Bangladesh has current 
account surplus during these periods. The general government total expenditure is 
much higher in Sri Lanka than Bangladesh.

III.1 Monetary Policy Framework in Sri Lanka and Bangladesh

The Central Bank of Sri Lanka was established according to the Monetary Law Act 
No. 58 of 1949 (MLA) while Bangladesh Bank was established according to the 
Bangladesh Bank order, 1972. Both banks have similar mandate of stabilizing the 
domestic monetary value and the exchange rate of the respective countries vis-à-vis 
foreign currencies, promoting a high level of production, employment and real 
income and encouraging and promoting the full development of the productive 
resources of the country. In 2002, an amendment to the MLA redefined the objectives 
of the Central Bank of Sri Lanka whereby the multiple goals of the Central Bank 
were replaced with two goals: economic and price stability and financial system 
stability (Perera et al., 2014). According to the Bangladesh Bank order, 1972, Bangladesh 
Bank has authorized to manage  monetary and credit system of Bangladesh with a view 
to stabilizing domestic monetary value and maintaining a competitive external par value 
of the Bangladesh Taka towards fostering growth and development of country’s 
productive resources in the best national interest, which is substituted by the Bangladesh 
Bank (Amendment) Act, 2003.                                                                                                                 
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Like other developing countries, the Central Bank of Sri Lanka, adopted a more 
directed approach during early 1980’s to managing the economy by imposing direct 
controls on credit, interest rates and imposing strict exchange controls with a view 
to encouraging identified sectors in the economy. The liberalization of the economy 
in 1977 set the stage for the move away from direct instruments to more market 
oriented monetary policy instruments. In the 1980s, the Central Bank formally 
adopted a monetary targeting policy framework. The monetary policy framework of 
the Central Bank of Sri Lanka is designed to achieve its final objectives, by conduct-
ing monetary policy so as to maintain reserve money, the Bank’s operating target, at 
a level that is consistent with a desired growth of broad money, the Bank’s intermediate 
target (Perera, et al., 2014).

The Central Bank of Sri Lanka has refined its policy framework gradually towards 
an inflation targeting type monetary policy framework due to the development of the 
financial system and financial innovations during the early 2000s. In January 2001, 
Sri Lanka moved from a crawling band exchange rate regime to a floating exchange 
rate system. In March 2003, the Central Bank moved to a system of more active 
open market operations. In this new system, monetary policy is conducted to main-
tain reserve money around a targeted level while ensuring that the short-term interest 
rate is kept at a level that is compatible with the target of reserve money. Although 
reserve money continues to be the goal of monetary policy, there has been a shift 
towards the use of the interest rate corridor to signal the stance of monetary policy 
(Perera et al. 2014).

Similarly, in May 2003, a significant shift in the policy regime took place when 
Bangladesh entered into the flexible exchange rate regime.  In 2002, Bangladesh 
gradually moved to more open market operations by introducing Repurchase (Repo) 
agreement and reverse repurchase agreement in 2003 to inject and absorb liquidity 
from the money market. Since 2006, BB has been announcing half-yearly Monetary 
Policy Statements (MPS) to anchor inflation expectations of economic agents and 
the general public. Currently, the formation of Monetary Policy Stance is based on 
extensive stakeholder consultations from the grassroots level up to the level of expe-
rienced professionals including past Finance Ministers /Advisers / Governors, think 
tanks and trade bodies. Bangladesh Bank has outlined the monetary policy stance 
through the Monetary Policy Statement based on an assessment of global and 
domestic macroeconomic condition and outlook.
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 III.2 Trends in Recent Monetary Policy in Bangladesh and Sri Lanka

Monetary policy stance in Bangladesh was expansionary during FY04 that gradually 
become contractionary during the period of world commodity price hike in 
FY07-FY09. In FY10, all the interest rates came down to their lowest level and then 
gradually went up again during FY11-FY13.The similar trends showed in reserve 
money, M1 and M2, domestic credit and private sector credits. 

Table A-3 below show mixed monetary policy stance in Sri Lanka. As opposite to 
Bangladesh all the interest rates showing upward trends during FY04 to FY07 
reflecting contractionary monetary policy stance of the central bank of Sri Lanka. 
The reserve money, M1, M2, domestic credit and private sector credit growth was 
higher during these periods. However, during the period of financial crisis of 
FY07-FY09, the rate of interest came down compared with their previous level. 
Although the growth of reserve money, M1 and M2, domestic credit and private 
sector credits were showing contractionary monetary policy trends, the interest rates 
were lower compared with the previous levels showing opposite signal to the mone-
tary policy stance of the central bank of Sri Lanka.

IV. The Model

RAMSES (Riksbank Aggregate Macro Model for Studies of the Economy in 
Sweden) have been used for forecasting and policy analysis in Sweden since 2005. 
Following Sveriges Riksbank (RAMSES), we assume that Bangladesh macro econ-
omy is built around three interrelated blocks: a demand block, a supply block, and a 
monetary policy block. In the supply, demand and monetary policy blocks have 
economic actors from household, firms, governments and the monetary authority. 
The equations define these blocks derived from micro-foundations. The agents from 
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these sectors interact in the market that clears every period, which lead to the “gener-
al equilibrium”. The basic features of DSGE models are the dynamic interaction 
between the blocks. Expectations about the future is a crucial determinant of today’s 
outcomes.              

 IV.1       The Demand Block

  •   The demand block, the real activity (Y) is modeled as a function of  
ex-ante real interest rate and the expectations of the future action. 

  •   The central idea of this block is that when the real interest rate is high house-
hold and firms would prefer to save than consume and invest.

  •   People are willing to spend more when future prospects are promising, 
regardless of the level of interest rates.

 IV.2       The Supply Block

     In the supply block, the line connecting demand block to supply block show  
 that the degree of activity emerging from the demand block, which is a                                                                                                                  
critical input in the determination of inflation. 

     The expectation of future inflation plays a significant role in the determination 
of inflation. In boom period, when the level of economic activity is high, firm 
increase wages to induce employees to work longer hours that in turn increases 
the marginal cost, putting pressure on prices and generating inflation.

IV.3  Monetary Policy Block

The demand and supply blocks determine output and inflation that in turn feed into 
the monetary policy block. The equation describes how the central bank sets the 
nominal interest rate, usually as a function of inflation and real activity. The central 
bank raises short-term interest rates when the inflation rises, and the economy is 
overheating as well as lower it in the presence of economic slack. In that way, mone-
tary policy affects the real activity and through it inflation. The policy rule closes the 
circle. This gives us a complete model of the relationship between three key endoge-
nous variables: output, inflation, and the nominal interest rate.



IV.4.  Methodology-Bayesian 

  Two building blocks - priors and likelihood functions - are tied together by 
Bayes' rule. We can combine the prior density and the likelihood function to 
get the posterior density.

  First, Priors are described by a probability density function.

  Second, the likelihood function represents the density of the observed data 
given the model and its parameters.

  One can assume potential priors by comparing the features and stylized 
facts of developed and developing economies. 

  In some cases, we used the same prior’s means as in previous studies but 
chose larger or smaller standard deviations based on country perspectives, 
thus allowing the data to determine the parameters location.

Dynare is a Matlab frontend to solve and simulate dynamic models. Considering the 
lack of knowledge of central banks policy reaction function we used distributions as 
a standard open economy model for the smoothing coefficient and the forward-look-
ing parameters and the feedback parameters. For the shock process, relatively larger 
prior means are chosen since Bangladesh, and Sri Lanka are small open economy 
and subject to large swings in the macroeconomic variables.

IV.5  Data

To estimate the parameters of the DSGE model, we used the data over the period 
1991-2014 (Quarterly) for Bangladesh and from 1994Q1 to 2014Q4 for Sri Lanka. 
Quarterly data were de-seasonalized with Eviews X-11 program. For working with 
the model, the de-seasonalized logarithmic data were then filtered, with the 
Hodrick-Prescott (HP) Filter or by de-trending. HP filter real variables and de-trend 
nominal variables.
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IV.6.  Central Bank Reaction Function: Taylor Rule 

IV.7 Shocks and Observables

Three macroeconomic variables real GDP, inflation and the short-term interest rates 
are used as observables. The model contained three stochastic shocks: namely: Mon-
etary Policy Shocks, Productivity and Terms of Trade Shocks (M, PXX, and YX).

IV.8. Empirical Results: Bangladesh

Table 1 show the results derived from DSGE model estimating central bank reaction 
functions for Bangladesh. The central bank reaction function using Taylor rule 
shows that current interest rate depends on lag interest rate, as well as a function of 
the deviation of inflation from its target rate, and an output gap measure. Table 1 
shows that Taylor lag is a lag interest rate, which theoretical value is 0.50. However, 
in case of Bangladesh the magnitude turns out to be 0.89, which implies that Bangladesh 
Bank uses backward looking strategy while determining current short term interest rate. 

The target rate of the estimated coefficient of inflation (taylor_inf) is 1.77 which is 
higher than its theoretical value of 1.50 implying that Bangladesh Bank put empha-
sis on inflation. The coefficient of output gap (taylor_y) is turned out to be below its 
prior mean which is 0.45. RHO_PXX, RHO_YX and psi_price are the autoregres-
sive parameters of terms of trade, output and Calvo price which are also higher for 
Bangladesh. Therefore, the bottom line of this central bank reaction function is as 
follows :

Bangladesh places more emphasis on stabilizing inflation, i.e., price stability.
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Standard Deviation of Shock

The standard deviation of shocks implies that which shock is more volatile for 
Bangladesh. Standard deviation measures the volatility of shocks. In this regard, the 
estimated volatility for the productivity shock is 0.11 which is much higher than its 
prior mean i.e., our expectations of 0.05. This implies that in Bangladesh productivity 
shock fluctuates more than monetary shocks and terms of Trade shock, which is 0.02 
and 0.04 respectively. Therefore, the results implied that productivity shock is more 
volatile than monetary policy shock in Bangladesh.

IV.9. Conditional Variance Decompositions

The conditional shock decomposition of GDP showed that monetary policy shock 
dominated the variability of GDP at all of the horizons. The other shock which also 
matters is productivity.The conditional shock decomposition of inflation showed 
that monetary policy shock (epsilon_M) dominated the variability of inflation at all 
of the horizons followed by the productivity shock (epsilon_YX).
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Table 1 :

:



                                   Source: Authors own Estimation.

IV.10. Smoothed Shocks

The smoothed shocks of monetary policy show that the economy of Bangla-
desh hit hurt by an adverse monetary policy shock during the period of 1994 
to 1997 and also 2003 to 2006 during the periods of high commodity price 
and oil price increase and also after the global financial crisis.
              Chart-2: Smoothed Shocks : Monetary Policy

The productivity shock was higher during 1994 to 1996, 2003 to 2005 and 2010.

                             Chart-2: Smoothed Shocks: Productivity
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IV.10 Empirical Results: Sri Lanka

Table 4 show the results derived from DSGE model estimating central bank reaction 
functions for Sri Lanka. From Table 4, it is evident that the magnitude of the lag 
interest rate for Sri Lanka is 0.82, which is higher than its theoretical value of 0.50. 
This implies that the central bank of Sri Lanka uses backward looking strategy while 
determining current short term interest rate. 

The target rate of the estimated coefficient of inflation (taylor_inf) is 2.02 which 
is also much higher than its theoretical value of 1.50 implying that like Bangladesh 
Bank, the central bank of Sri Lanka also put more emphasis on inflation or price 
stability. The coefficient of output gap (taylor_y) is turned out to be below its prior 
mean which is 0.48. RHO_PXX, RHO_YX and psi_price are the autoregressive 
parameters of terms of trade, output and Calvo price which are also higher for Sri 
Lanka.

Table-4: Prior and Posterior estimates

Standard Deviation of Shock

The standard deviation of shocks measures the volatility of shocks. In this regard, 
the estimated volatility for the productivity shock is 0.12 which is much higher than 
its prior mean i.e., our expectations of 0.05, which implies that in Sri Lanka productivity 
shock fluctuates more than monetary shock and terms of trade shock, which is 0.03 
and 0.04 respectively. Therefore, the results implied that productivity shock is more 
volatile than monetary policy shocks in Sri Lanka.

Table-5: Standard Deviation of Shock

The above Table-5 depicts that monetary policy shock is less volatile than other 
stocks in Sri Lanka.
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Table-6: Conditional Variance Decompositions 

The conditional variance decompositions of GDP and inflation for the quarter 1, 2, 
3, 4 and 10 for Sri Lanka shows that monetary policy shock matters for the Sri 
Lankan GDP and inflation. The above results (Table-6) implies that 66 percent 
variations in the GDP are explained by the monetary policy shock in the first quarter. 
In the 2nd and 3rd quarter the impact of shock increased. For the inflation although 
in the first quarter terms of trade shock dominated over monetary policy shock that 
reversed from the 2nd quarter and so on.

IV.11.  Smoothed Shocks

Chart-4 shows that monetary policy of Sri Lanka was contractionary during the 
periods from 2000Q4 to 2004Q3  due to high commodity price and inflation which 
reversed during the period from 2004Q3 to 2008Q2 following the onset of global 
financial crisis. Chart-5 also shows terms of trade shock which is mixed and is not 
showing any definite pattern.
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Chart-4: Smoothed Shocks: Monetary Policy Shock 

 

Chart-5:Smoothed Shocks: Terms of Trade Shock

 
Chart-6: Smoothed Shocks: Productivity Shock 
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The productivity shock of the Sri Lankan economy shows that during the period of 
contractionary monetary policy, productivity was lower. This trend showed up again 
in 2006-07 and 2009 and also in recent times because of the crisis in the US and 
European countries.  

VI. Conclusion

The intention of this study is to estimate the central bank reaction function for 
Bangladesh and Sri Lanka. Using quarterly data for the sample period from 1990 to 
2014 this paper found that central bank of Bangladesh and Sri Lanka put more 
emphasis on inflation stabilization over growth. The results also supported by the 
cconditional variance decompositions, smoothed shocks of GDP and inflation. The 
DSGE model captures the policy shocks from the data well. The main lesson we 
derive from the study is that the approach to controlling inflation and increased GDP 
monetary transmission channel could be used because monetary policy shock affects 
both output and inflation. Therefore, monetary policy plays a significant role in the 
macroeconomic stability of Bangladesh and Sri Lanka.
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Appendix

Table 1: Macroeconomic Performance (1980–2014): Sri Lanka and Bangladesh

A-2: Monetary Policy Stance: FY04-FY2016: Bangladesh (In percent)

Source: The Central Banks of Bangladesh
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Table-4: Monetary Policy Framework in Sri Lanka and Bangladesh

Establishment 
of the Central 
Bank in 1950 
under the 
Monetary 
Law Act,(No. 
58 of 1949)

Reserve require-
ments on 
commercial bank 
deposits, quanti-
tative restrictions 
on credit, interest 
rate management, 
open market 
operations and 
the use of moral 
suasion.

The Central Bank has 
exercised multiple 
objectives such as 
stabilization of domes-
tic monetary values, 
preservation of the 
stability of the 
exchange rate, promo-
tion of a high level of 
production, employ-
ment and real income 
and encouragement and 
promotion of develop-
ment of productive 
resources.

Economic Growth
Price Stability
Exchange Rate 
Stability
Deliberate directional 
bias in monetary and 
financial policies 
towards the financing 
of productivity and 
sustainability enhanc-
ing output initiatives.

CRR and SLR
Open Market  
Operations 
withdrawing or 
injecting liquidity
Changes in policy 
interest rates 
(bank rate, repo, 
reverse repo 
rates).

Operating Targets
Reserve Money
Intermediate 
Targets
Broad Money

Sri Lanka practices 
monetary targeting 
framework and 
under this frame-
work, the final 
target, price 
stability, is to be 
achieved by 
influencing the 
changes in broad 
money supply 
which are linked to 
reserve money 
(operating target) 
through a multiplier.

Country
Sri Lanka

Bangladesh Bangladesh
Bank order, 

1972

Establishment Tools/Instruments Objectives Targeting

A-3: Monetary Policy Stance: FY04-FY2014: Sri Lanka (In percent)

Source: The Central Banks of Sri Lanka. Note: Unlike Bangladesh in Sri Lanka Repo and 
Reverse Repo imply absorption and injection of liquidity in the money market.
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