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Abstract 

The overall macroeconomic situation and the stage of financial developments in low income 
inflation targeting countries reduce the effectiveness of monetary policy transmission 
mechanism. Therefore, thorough understanding of the possibilities for improvements in 
monetary transmission was of a great interest and inspired this research. Following the 
research objectives, based on the case of Armenia a proxy variable for the strength of 
monetary pass-through was estimated empirically, and then was used in the second stage 
of the analyses to assess the relationship with its main determinants. Finally, the 
conclusions served as valuable recommendations for monetary authorities in the examined 
country.  
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INTRODUCTION 

Inflation targeting monetary policy 

regime is relatively new framework and is 

not sufficiently popular among the low-

income countries. According to the official 

classification by IMF, among the low 

income countries only Albania, Armenia 

and Ghana are officially considered as 

inflation targeters. So it is not surprising 

that, the literature lacks empirical papers 

which try to estimate the effectiveness of 

monetary policy in low income inflation 

targeting countries. This paper is focused 

on the evaluation of the effectiveness of 

monetary policy, particularly functioning of 

the transmission mechanism, in low 

income inflation targeting countries and 

also tries to shed light on possible ways of 

improvements in it. The empirical 

analyses are implemented by examining 

the case of Armenia, but the general 

conclusions can also be done for the other 

low income inflation targeters. 

Armenia is the first inflation 

targeter among the low income countries 

and officially adopted this framework in 

2006. Armenia began to implement 

independent monetary policy since early 

90s. The Central bank of Armenia 

developed the first monetary policy 

program and adopted the strategy of 

monetary targeting as the method of 

monetary regulation since 1994. During 

the first period the primary goal of the 

Central bank was the domestic and 

external stability of the national currency. 

In 1996 the national assembly of Armenia 

adopted the law “On the Central bank of 

the Republic of Armenia”, according to 

which the primary goal of the Central bank 
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was to keep prices at a low and stable 

level. The Central bank used indirect 

instruments to regulate the monetary 

aggregates for attaining the primary goal 

of price stability. Despite the difficulties, 

through the monetary targeting strategy 

the Central bank of Armenia was able to 

significantly reduce the inflation rate 

starting from mid-1994, and in 1998-2004 

it was stabilized nearby 2.4% average 

rate.  

However, the further 

implementation of this strategy was 

problematic. Decreasing relationship 

between monetary aggregates and 

inflation rate made them less reliable 

predictors of the future inflation. The 

underdeveloped financial markets and 

highly dollarized economy made the 

predictions and control of monetary 

aggregates challenging. To achieve its 

primary goal, the Central bank had to 

implement frequent revisions of monetary 

policy programs. Weak transmission to the 

real economy and inflation created further 

complications for effective implementation 

of monetary policy and decision making. 

All these problems harmed the credibility 

of the Central bank, and it was pressing to 

make changes in the monetary policy 

framework. In 2006 the Central bank of 

Armenia passed to a new monetary policy 

regime and began to implement inflation 

targeting strategy. Since then the Central 

bank of Armenia adopted by law the 

official quantitative target of 4 percent 

within ±1.5 tolerance band for the inflation 

rate for a one year time horizon, and tried 

to achieve this target through an effective 

monetary policy.  

The new monetary policy 

framework created new requirements for 

development and implementation. Among 

the other criteria for a successful 

implementation of inflation targeting, one 

of the crucial conditions is clear 

understanding of the process through 

which monetary policy shocks transmit to 

the real economy. After adopting the new 

strategy for monetary policy the Central 

bank of Armenia made essential steps 

towards the achievements of developed 

and effective monetary policy framework. 

However, the overall macroeconomic 

situation and the stage of financial 

developments still do not let the Central 

bank to achieve effective transmission of 

monetary policy changes to the real 

economy and inflation. Like in many other 

developing countries similar to Armenia 

the main channels of monetary 

transmission in Armenia are not fully 

functional. The evidence can be observed 

by simply looking at the historical 

developments of actual inflation levels and 

the targeted bands in Armenia. Inflation 

targets and actual inflation levels for years 

1998-2014 are presented in the figure 1 

(see the appendix). After adopting inflation 

targeting strategy, the inflation rate was in 

the targeted band only in 38% times within 

the period 2006 to 2014. This result was 

relatively one of the worst among the 

countries which have adopted inflation 

targeting monetary policy strategyi. 

Although most of the times the causes of 

these “failures” came mainly from supply 

side or external shocks, which were not 

under the control of the Central bank. 

Regardless, this is a big signal of a weak 

monetary transmission in Armenia. The 

evidence identifying weakness of 

monetary transmission in Armenia can 

also be found in the literature. For 

example, in Dabla-Norris and 

Floerkemeier (2006) we can see that the 

influence of monetary policy to the 

economic activity and inflation in Armenia 

are limited, as important channels of 

monetary transmission are not fully 

functional. In another, more recent 

working paper, Bordon and Weber (2010), 

the authors concluded that the impact of 

the policy rate on prices in Armenia 
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remains weak although there was 

evidence that it was strengthened after the 

regime switch in 2006.  

The central objective of this paper 

is to estimate historical developments in 

the monetary policy transmission 

mechanism of Armenia and reveal the 

main determinants of a well-functioning 

monetary policy transmission. The rest of 

the paper is structured as follows.  The 

section II includes the discussion of the 

literature. In the section III the evaluation 

of the historical developments of monetary 

policy pass-through coefficient in Armenia 

is presented. The next section is 

dedicated to investigation of the main 

disturbing factors of efficient monetary 

policy transmission in Armenia. The paper 

goes further, and also empirically 

estimates the influence of those factors on 

the monetary policy pass-through 

coefficient. Finally, section V concludes 

and makes policy recommendations.  

LITERATURE REVIEW 

To implement a successful 

monetary policy and make reasonable 

decisions concerning the policy 

instruments, monetary authorities must 

have a thorough understanding of the 

timing and the effects of their policies on 

the real economy and inflation. Well-

functioning transmission mechanism is a 

guarantee for a successful monetary 

policy. This makes monetary policy 

transmission mechanism and the 

determinants of its effectiveness one of 

the most studied areas of monetary 

economics. The interest in this research 

topic is understandable, and there can be 

found a lot of relevant literature, which 

implement empirical analyses mainly for 

advanced economies. For example, 

Cechetti (1999) examined differences in 

the banking system characteristics across 

the countries of the European Union, and 

concluded that the differences in financial 

structure are an immediate cause for 

national asymmetries in the monetary 

policy transmission mechanism in those 

countries. Furthermore, he argued that the 

differences in financial structures across 

the European countries are a 

consequence of their dissimilar legal 

structures, and so he led to the possibility 

that it is the legal system in a country that 

forms the basis for the structure of 

financial intermediation and, hence, for the 

impact of monetary policy on output and 

prices. 

Aysun et al (2010) found 

statistically significant relationships 

between the level of financial frictions and 

the effects of monetary policy shocks on 

the economy. Based on the predictions of 

the financial accelerator model, and by 

using firm level data, they measured the 

sensitivity of bond spreads to financial 

leverage of firms that issue these bonds.  

The results indicated statistically 

significant relationships between financial 

frictions and monetary policy pass-

through. 

Another relevant study was 

presented by Mishra et al (2010). Cross-

country evidence on the effectiveness of 

the monetary transmission mechanism led 

them to conclude that at the limited 

degree of financial developments, the 

transmission mechanism in low income 

countries mainly dominated by the bank 

lending channel, and the strength and 

reliability of the monetary pass-through 

depends critically on the effectiveness of 

this channel. They also argued that the 

transmission from central bank monetary 

policy actions to bank lending rates in the 

low income countries is both weak and 

unreliable. 

The next relevant paper was 

suggested by Medina et al (2011), who 

examined the key factors that influence 

the strength of the interest-rate 
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transmission mechanism in Central 

American countries. They employed a 

panel regression analysis, the results of 

which suggested that the interest rate 

pass-through has a negative and 

statistically significant relationship with 

dollarization, and a positive and 

statistically significant relationship with 

exchange rate flexibility and financial 

system development. They also tried bank 

concentration ratio as a determinant of the 

effectiveness of monetary transmission. 

Although bank concentration also had a 

negative relationship with the interest-rate 

transmission mechanism, its statistical 

significance was not confirmed. 

Mishra and Montiel (2012) 

examined the results of a large number of 

studies that have estimated the effects of 

monetary policy in low-income countries. 

They concluded that a wide range of 

empirical approaches used by different 

researchers failed to yield a considerable 

evidence of effective monetary 

transmission in low-income countries, and 

only relatively more institutionally 

developed countries, such as some 

Central and Eastern European transition 

economies, appear to have some 

evidence for effective monetary 

transmission. 

One more relevant research in the 

given topic was introduced by Saborowski 

and Weber (2013), who found that 

exchange rate flexibility, banking sector 

concentration, liquidity ratios, along with 

non-performing loans ratios and financial 

dollarization were important determinants 

of interest rate pass-through. They proved 

that in more developed markets monetary 

policy shocks almost fully transmit to retail 

lending rates. In contrast, the pass-

through in developing countries is 

significantly lower at around 30-45 

percent. This is mainly explained by the 

existence of flexible exchange rate 

regimes, lower liquidity and NPL ratios, 

and more developed financial systems in 

advanced economies.  

The Proxy Variable for Monetary 

Transmission 

The final goal of this research is to 

identify the main factors of the monetary 

policy transmission in Armenia, and 

measure the influence of those factors on 

the effectiveness of monetary pass-

through. Led by this purpose, first of all we 

were required to find a proxy variable 

which described the effectiveness of 

monetary policy transmission (hereafter 

MTS) in Armenia, and then this variable 

was used as an outcome variable in the 

final empirical analyses. This section is 

dedicated to the estimation of the proxy 

variable for monetary transmission in 

Armenia. Initially, brief theoretical 

introduction will be presented, and then 

discussion of the used dataset and the 

empirical results will be followed. 

A) Theoretical Approaches for 

Approximation of MTS 

The literature provides two 

relevant approaches for approximation of 

MTS. By the first approach many authors, 

Christiano et al. (1996), Kim (1999), and 

Kim and Roubini (2000) estimated VAR 

models to measure the responses to an 

unanticipated shock of monetary policy 

rate and then used forecast error variance 

decompositions (FEVD) to obtain the 

coefficients of MTS. The strength of 

monetary transmission in these studies 

was measured by the percentage of 

variations in output or CPI inflation 

explained by the monetary policy rate. 

Alternatively, impulse response analyses 

in VAR models can be used to obtain the 

values of MTS. For example, Ceccheti 

(1999), Aysun et al (2010) implemented 

impulse response analyses in their VAR 

models and used the maximum 
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cumulative amplitudes of output and 

inflation responses to a one standard 

deviation shock to interest rates as a 

measure of monetary policy effectiveness.  

However, with a simple VAR 

model it is impossible to get proxy 

coefficient for MTS, which will vary over 

time. Therefore, to estimate historical time 

series of MTS, instead of a simple VAR 

model a time varying vector auto 

regressive model (hereafter TVP_VAR 

model) can be employed. This approach 

gives the opportunity to estimate time 

varying parameters and variance 

covariance matrices, and enables 

implementation of impulse response 

analyses at each point in time. As a result, 

for the whole analyzed time horizon time 

varying MTS coefficient can be obtained. 

A TVP_VAR model supposes that the 

matrixes of coefficients and variance 

covariance of error terms are changing 

across time. The fluctuations in the 

coefficients capture the possible 

nonlinearities or time variation in the lag 

structure of the model. The fluctuations in 

the multivariate variance covariance 

matrix capture possible heteroskedasticity 

of the shocks and nonlinearities in the 

simultaneous relations among the 

variables of the model. The time variation 

in the coefficients and variance covariance 

matrix may also capture structural 

changes and possible regime switches in 

the economy.   

Thorough introduction of the 

essence of a TVP-VAR model can be 

found in Primiceri (2004) and Nakajima 

(2013). For the convenience, a brief 

presentation of the model will be 

introduced here, and the notations used 

by Primiceri (2004) will be kept. So, a 

TVP-VAR model takes the following form: 

𝑌𝑡 = 𝐶𝑡 + 𝐵𝑖,𝑡𝑌𝑡−𝑖 + 𝑒𝑡;        𝑒𝑡~𝑁(0, Ω𝑡)    (1) 

Where 𝑌𝑡 is the 𝑛 × 1 vector of 

endogenous variables, 𝐶𝑡 is the 𝑛 × 1 

vector of time varying coefficients that 

multiply constant terms, 𝐵𝑖,𝑡 is 𝑛 × 𝑛 matrix 

of time varying coefficients, 𝑒𝑡 is the 

heteroskedastic unobservable shocks with 

time-varying 𝑛 × 𝑛 variance covariance 

matrix Ω𝑡, 𝑡 = 1…𝑇 is the observation 

number, 𝑖 = 1…𝐿 is the lag order, and 𝑛 =

1…𝑁 is the number of endogenous 

variables in the model. Time-varying 𝑛 × 𝑛 

variance covariance matrix can be 

presented in the following form: 

Ω𝑡 = 𝐴𝑡
−1Σ𝑡Σ𝑡

′𝐴𝑡′
−1  (2) 

Where, 𝐴𝑡  is the lower triangular 

matrix of time-varying covariances of the 

errors with ones on the diagonal, and Σ𝑡 is 

the diagonal matrix of the time-varying 

standard deviations of the errors. For 

estimating the model parameters one 

need to define 𝛽𝑡 = (𝐵1,𝑡…𝐵𝑠,𝑡)′ as the 

arranged row vector of the model 

parameters, 𝑎𝑡 = (𝑎1,𝑡…𝑎𝑞,𝑡)′ as the 

arranged row vector of the free lower-

triangular elements of the time-varying 

covariance, and ℎ𝑡 = (ℎ1,𝑡…ℎ𝑘,𝑡)′, where 

ℎ𝑖,𝑡 = log (𝜎
2
𝑖,𝑡), as the arranged row 

vector of the diagonal matrix of the error 

time-varying standard deviations. The 

time-varying parameters of the model are 

assumed to follow the random walk 

process dynamics: 

𝛽𝑡+1 = 𝛽𝑡 + 𝑢𝛽𝑡
𝑎𝑡+1 = 𝑎𝑡 + 𝑢𝑎𝑡
ℎ𝑡+1 = ℎ𝑡 + 𝑢ℎ𝑡

  (3) 

Also all the innovations in the 

model are assumed to be jointly normally 

distributed with the following means and 

standard deviations: 

(

ε𝑡
𝑢𝛽𝑡
𝑢𝑎𝑡
𝑢ℎ𝑡

)~𝑁

(

 
 
0,(

𝐼 0 0 0
0 Σ𝛽 0 0

0 0 Σ𝑎 0
0 0 0 Σℎ

)

)

 
 

 (4) 
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Finally, the model parameters, 

variances and covariances are assumed 

to be normally distributed with some initial 

distribution:  

𝛽𝑡+1~𝑁(𝜇𝛽0 , Σ𝛽0)

𝑎𝑡+1~𝑁(𝜇𝑎0 , Σ𝑎0)

ℎ𝑡+1~𝑁(𝜇ℎ0 , Σℎ0)

              (5) 

B) Used Dataset and the Empirical 

Results of the First Stage 

For obtaining the proxy variable of 

the monetary pass-through coefficient in 

Armenia, this research employed the 

second approach (presented in the 

previous chapter). A small quarterly VAR 

model with four variables (policy rate, 

inflation rate, GDP growth rate, and 

exchange rate) and one lag was estimated 

for Armenian economy. The choice of the 

lag length was done based on the 

appropriate statistics and is presented in 

the table 1 (see the appendix). The 

sample included the database from the 

first quarter of 1998 to the end of 2014. 

The weighted average of interbank 

overnight loan rate was taken as the 

policy rate. The choice of this rate is 

mainly due to the fact that it is considered 

as the operational target of the monetary 

policy in the Central bank of Armeniaii. 

Quarterly inflation rate of seasonally 

adjusted CPI was taken as an inflation 

rate.  As GDP growth rate was taken the 

quarterly growth rate of seasonally 

adjusted real GDP.  Seasonal adjustment 

was implemented in order to escape the 

bias generated by significant seasonality 

in the CPI and GDP data of Armenia. The 

sources of the used dataset are the 

National statistical service of the Republic 

of Armenia, Central bank of Armenia and 

Armenian Stock Exchange (NASDAQ 

OMX ARMENIA). Based on Augmented 

Dickey-Fuller tests for unit root, presented 

in the table 2 (see the appendix), the 

conclusion was that all the variables were 

stationary, thus VAR model in levels was 

an appropriate one for the problem.  

One of the crucial parts of 

TVP_VAR estimation was the calibration 

of initial values for the parameters in the 

equation 5, presented earlier. The choice 

of these initial parameters was 

implemented by employing Kalman filter 

estimation technology, and after several 

robustness checks the most probable 

priors for initial states were chosen. Based 

on the posterior distributions of initial 

values, the numerical estimation of the 

parameters and variance covariance 

matrices for the whole given time period 

was implemented by an efficient Markov 

chain Monte Carlo (MCMC) algorithmiii. 

MCMC iteration was performed 100000 

times.  

By employing a TVP_VAR model, 

eventually, 𝑡 − 𝑖 (the observation number 

less the lag order) sets of estimated 

parameters and variance covariance 

matrices were estimated, so it was 

possible to implement impulse response 

analyses 𝑡 − 𝑖 times. As a result, the time 

series of MTS was obtained, which 

replicated as the strength of monetary 

policy transmission mechanism in 

Armenia. The results of the first stage 

estimation procedure are summarized in 

the figure 2 (see the appendix), where the 

developments of estimated MTS variable 

for the examined period are illustrated. 

The line represents the negative value of 

the response of CPI inflation to 100 basis 

points increase in the monetary policy 

rate. The first thing to notice is the 

negative relationship between interest 

rates and CPI inflation rate. This finding 

corresponds to the general theory, and 

indicates that during the expansionary 

monetary policy periods inflation rate is 

increasing, meanwhile during the 

contractionary monetary policy periods it 

is decreasing. From the developments of 
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the estimated MTS variable, it is obvious 

that initially, when the Central bank of 

Armenia was implementing monetary 

targeting, 100 basis points increase in the 

policy rates brought to approximately 

13.36 basis points decrease in the CPI 

inflation rate. But the effectiveness of 

monetary transmission decreased 

gradually reaching nearly 12.79 basis 

points at the end of 2005. In the beginning 

of 2006 the Central bank moved from 

monetary targeting regime to the new 

inflation targeting regime.  The graph 

obviously catches this period of regime 

switch from monetary targeting to inflation 

targeting. After adopting new framework of 

monetary policy, the effectiveness of 

monetary transmission improved by about 

0.15 basis points until 2008, then 

Armenian economy was influenced by the 

global financial crisis, MTS began to 

decrease, and eventually approached to 

12.85 basis points. To summarize, the 

developments of the estimated proxy 

variable, obtained as a result of the first 

stage analyses, correspond to our general 

understanding of the monetary policy 

implemented in Armenia, and can be 

considered realistic and be used as a 

measure of monetary policy transmission 

mechanism. 

II. Factors of Effective Monetary 

Transmission 

The empirical results of the 

previous section state that the mean value 

of MTS in Armenia for the examined 

period was about 12.92 basis points, 

which deviates between 12.79-13.36 basis 

points. To evaluate the effectiveness of 

monetary policy in Armenia from the 

obtained results, similar analyses and 

comparison with other countries are 

needed. This is an interesting subject for 

the future researches, and is not included 

under the scope of the purposes of the 

given research. At this point we are more 

interested in the factors affecting 

monetary transmission and estimation of 

their influences on the effectiveness of 

MTS. This section is dedicated to the 

estimation of the second stage of the 

empirical research, where, led by the final 

purposes of the research, the estimated 

MTS variable, along with potential 

determinants, were used in a regression 

model to estimate long-run and short-run 

relationship between the strength of 

monetary pass-through and the given 

potential factors. The first part of the 

chapter includes discussions of potential 

factors and their theoretical influence on 

monetary policy effectiveness. It will be 

followed by the section of used dataset 

and employed empirical approach. Finally, 

the empirical results will be discussed. 

A) Possible Factors Affecting the MTS 

in Armenia 

Theory suggests a variety of 

potential factors to an effective monetary 

policy transmission mechanism, of which 

as the possible ones for Armenia were 

selected financial dollarization, financial 

developments, exchange rate flexibility, 

and inflation rate. 

Financial dollarization is 

considered as one of the main factors 

affecting the monetary policy efficiency. 

There is a common view among the 

economists that dollarization makes 

monetary policy more complicated and 

less effective. The literature emphasizes 

that in highly dollarized financial systems, 

the Central bank has only limited control 

over the interest rates. The reason comes 

from the fact that foreign currency funding 

is linked to the external factors which 

cannot be directly influenced by the 

monetary authorities. Thus, money supply 

mainly follows the behavior of the agents 

holding foreign and domestic-currency 

denominated assets. This understandably 

complicates the Central bank’s ability to 
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control the inflation. Additionally, 

Leiderman et al (2006) mentioned that in 

highly dollarized financial markets there is 

a fear of capital outflow that can be 

damaging for effective interest rate 

transmission.  

The next possible factor for the 

effective monetary policy is the degree of 

financial developments. Although 

economic theory has recognized the role 

of financial developments in the 

effectiveness of monetary transmission 

and the subject has been widely 

discussed in the literature over the last 

decades, empirical studies examining this 

relation remain limited. The effectiveness 

of monetary policy transmission to the real 

economy is crucially affected by the 

degree of development in financial 

markets, as monetary policy is 

implemented mainly through operations in 

these markets. As was mentioned in 

Cottarelli and Kourelis (1994) developed 

financial systems typically offer a greater 

variety of financial products, which 

increases the competition in these 

markets. Increased competition constrains 

the profit margins and makes market rates 

more responsive to the policy rate shocks. 

Monetary policy can also be 

significantly affected by the rate of 

exchange rate flexibility. According to the 

theory exchange rate flexibility contributes 

to the strength of monetary policy pass-

through. A lack of exchange rate flexibility 

indicates that the changes in policy rate 

are not aiming to influence market rates. 

Changes in the policy rate influence the 

capital flows, which under flexible 

exchange regimes lead to currency 

changes. Under fixed exchange regimes 

such capital flows are fully sterilized, 

which affects the liquidity and results a 

pressure on the interest rates. 

Finally, to explain the changes in 

MTS, inflation level as a control variable, 

was also included in the model to 

understand whether the effectiveness of 

monetary policy transmission mechanism 

in Armenia is influenced by the changes in 

the level of inflation rate. 

B) Used Dataset and the Empirical 

Approach 

For the purposes of the given 

research, financial dollarization was 

measured as the ratio of foreign currency 

deposits to broad money (M2X). Broad 

money in this contest is the sum of M2 

and all foreign currency deposits 

(including accounts) of residents (real 

sector entities)iv. During the empirical 

analyses the value of private credit as the 

share of GDP was used as a measure of 

financial developments in Armenia. This is 

a preferred measure of financial 

developments in the recent literature. For 

example, Ross et al (2000) mention that 

higher levels of private credit indicate 

higher levels of financial services and 

therefore greater financial intermediary 

developments. Since exchange rate 

flexibility is a measure that is not directly 

observable, there is no clear answer in the 

theory how to measure it. For the 

purposes of the following research the 

methodology suggested by Yeyati and 

Sturzenegger (2005) was employed. To 

classify exchange rate regimes of different 

countries they used the volatility of the 

nominal exchange rate, the volatility of its 

rate of change and the volatility of 

international reserves. Then they 

employed the K-means cluster analysis, 

based on the nearest centroid sorting, to 

define 5 exchange rate regimes 

(inconclusive, flexible, dirty float, crawling 

peg, and fixed). The same variables and 

methodology were also employed by the 

given research to construct a dummy 

variable with two clusters (flexible, not 

flexible) which describe the exchange rate 

volatility in Armenia (details are in the 
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table 3, appendix). The sources of the 

used database during the second stage of 

the analyses are the Central bank of 

Armenia, and also the author’s 

calculations. 

Augmented Dickey-Fuller tests for 

unit root, presented in the table 4 (see the 

appendix), indicated that the time series of 

MTS, financial dollarization, financial 

developments, and CPI were non-

stationary, but appeared to be integrated 

of the first order, which means they were 

stationary after being first-differenced. 

Johansen tests for cointegration, 

presented in the table 5 (see the 

appendix), additionally showed that these 

data were also cointegrated, and there 

was only one cointegration vector. So, 

MTS, financial dollarization, financial 

developments, and CPI share a stochastic 

component and a long-run equilibrium 

relationship, and deviations from this 

equilibrium relationship as a result of 

shocks are corrected over time. An 

appropriate model for these types of time 

series was a Vector Error Correction 

Model (VECM), which specifies long and 

short term effects of control variables on 

the outcome variables. So, for the 

empirical analyses of the second stage of 

the research a VECM model with the 

above mentioned endogenous variables 

was employed. Based on the appropriate 

lag order selection criteria, the results of 

which are presented in the table 6 (see 

the appendix), four lags were included in 

the model. Furthermore, in the VECM 

model as an exogenous variable was 

taken the exchange rate volatility in 

Armenia. However, exchange rate 

volatility was restricted to have only short-

term influence on the effectiveness of 

monetary policy transmission. This 

assumption came from the fact that 

Armenia has free floating exchange rate 

regime and the Central bank intervenes 

only to prevent high fluctuations, so in the 

long-run in any case exchange rate in 

Armenia is volatile. In the final model it 

was also assumed that in the short-term 

CPI level is not a crucial explanatory 

variable for MTS, and the effects of CPI 

were restricted to be only in the long-term 

horizon. Instead, it was assumed that in 

the short-term horizon it is more important 

for explaining the changes of MTS 

whether the inflation rate is in the targeted 

band. So, a dummy variable which takes 

the value 1, if inflation rate was in the 

targeted band, and 0, otherwise, was 

constructed and included it in the short-

term part of the model. As a result, the 

final representation of the VECM model 

takes the following form: 

Δ𝑌𝑡 = ∑ 𝛾jΔ𝑌𝑡−𝑗
4
𝑗=1 + 𝛼𝑢𝑡−1     (6) 

Where Δ𝑌𝑡 is the matrix of changes 

in endogenous variables at time 𝑡, which 

includes the strength of monetary policy 

transmission mechanism, dollarization 

rate, financial developments rate, and also 

inflation and exchange rate volatility  

dummies, 𝑢𝑡−1 is the matrix of previous 

period`s deviation of endogenous 

variables from the long-term equilibrium, 𝛼 

is the vector of error correction 

mechanism.  When it is equal to 0, it 

means that MTS, financial dollarization, 

financial developments, and CPI level are 

in their equilibrium state. In order to have 

an appropriate VECM model, the following 

inequality should hold −1 < 𝛼 < 0.  

C) Empirical Results of the Second 

Stage 

Before the estimation of the final 

model, it was also tested whether the 

short-term effects of financial 

developments and financial dollarization 

were statistically significant. Based on the 

Wald test results, given in the table 7 (see 

the appendix), it was concluded that 

financial developments and financial 

dollarization do not have any short-term 
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influence on MTS, so the model was re-

estimated with the given restrictions. Then 

the compliance of the model was ensured 

by employing model stability test, residual 

serial correlation LM Tests, and 

heteroscedasticity test (the results are 

given in the figure 3 and tables 8 and 9, 

appendix). 

The empirical estimation results of 

the final model are summarized in the 

table 10, given in the appendices. From 

the estimated results, it is obvious that the 

error correction coefficient (𝛼), which 

shows the speed of return to the 

equilibrium of the endogenous variables 

after a deviation is statistically significant 

and belongs to  −1 < 𝛼 < 0 interval. The 

model variables are in their long-term 

equilibrium state when; 

𝑙𝑜𝑔(𝑀𝑇𝑆𝑡−1) = 3.1375 +

0.0187𝑙𝑜𝑔(𝐹𝐷𝑡−1) − 0.0094𝑙𝑜𝑔(𝐷𝑡−1) −

0.0713𝑙𝑜𝑔(𝐶𝑃𝐼𝑡−1)              (7) 

 

This means that 1% increase in 

financial developments rate in the long-run 

horizon improves monetary transmission 

by 0.0187%, 1% decrease in dollarization 

rate in the long-run horizon improves MTS 

by total of 0.0094%, and 1% decrease in 

CPI level in the long-run horizon improves 

MTS by total of 0.0713%. The coefficients 

of the exchange rate flexibility indicate that 

if the exchange rate is volatile, then the 

MTS will be improved in the short-run 

horizon. Finally, if the inflation rate is out 

of the targeted band, then the monetary 

transmission improves in the short-run 

horizon. This result is very interesting one, 

and can be described by the fact that 

when the inflation rate is in the targeted 

band, the Central bank can implement 

less aggressive policy. 

By using the estimated VECM 

model of the second stage, it was possible 

to implement impulse response analyses 

and forecast error variance 

decomposition, to understand the 

structural relationships of MTS with the 

controlled factors of monetary policy 

effectiveness. Figure 4 (see the appendix) 

reports the responses of MTS to a one 

standard deviation positive innovation to 

the four structural shocks for a three year 

horizon, using the Cholesky ordering. The 

first graph of the figure (top left) 

demonstrates the response of MTS to its 

own shock. It can be observed that 

subsequently MTS returns smoothly 

towards the initial steady state, and within 

6-7 quarters the initial innovation 

disappears. The second graph (top right) 

illustrates that positive shock to financial 

developments slightly increases the 

effectiveness of monetary policy 

transmission mechanism. The influence of 

this shock lasts approximately 4-5 

quarters. Two bottom graphs demonstrate 

that positive shocks to both dollarization 

rate and CPI level decrease the 

effectiveness of monetary transmission 

and influences of the both shocks persist 

about 4-5 quarters. Figure 5(see the 

appendix) demonstrate the forecast error 

variance decomposition of MTS for a three 

year horizon. The figure illustrates that 

initially MTS itself, then CPI have the 

biggest share in the variance of monetary 

transmission. This result may indicate the 

fact that stable inflation level in the long 

run increases the Central bank`s 

credibility among the market participants 

and they become more responsive to the 

policy changes. 

Finally, the empirical results were 

used to implement a representative 

scenario analyses to understand how the 

MTS will be improved under different 

scenarios. These results can serve as an 

example for more complicated scenario 

analyses and provide an opportunity for 

the monetary policy authorities to 

implement cost-value analyses and 

understand whether it is worth to take 

steps towards the decline of financial 
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dollarization to improve MTS, whether it 

will be better to contribute to the further 

developments of the financial system, 

which will support to the decrease of 

financial dollarization and eventually bring 

to more effective monetary policy 

transmission mechanism, or alternatively 

keep inflation level stable and increase 

Central bank`s credibility, which will 

improve the effectiveness of monetary 

transmission. The results of the 

implemented scenario analyses are 

summarized in the table 11, appendices. 

According to the analyses, MTS will be 

improved by about 0.88% if the financial 

dollarization level from its current 48.5% 

will return to its historical minimum level of 

19.51%, and the improvement in MTS will 

be by about 13.04% if the financial 

dollarization rate in Armenia will somehow 

disappear. According to the other 

scenarios, MTS will be improved by about 

0.92% and 1.47% if financial intermediary 

in Armenia from its current 45.8% level will 

increase respectively up to 75% and 

100%. And finally, according to the last 

scenario, MTS will be improved by 0.18% 

if there will be observed 10% CPI 

deflation. 

SUMMARY AND CONCLUSIONS  

Up to this point the literature has 

only hypothetically suggested the possible 

hindering factors of the efficient monetary 

transmission in Armenia. This research is 

the first attempt to quantitatively measure 

the influences of financial dollarization, 

financial developments, inflation rate and 

exchange rate flexibility on the 

effectiveness of monetary pass-through in 

Armenia, which are believed to be the 

main factors. 

Following the final objectives, the 

research implemented two stage 

analyses. During the first stage of the 

estimation process a proxy variable was 

found, which replicated as the strength of 

monetary policy transmission mechanism 

in Armenia. Through a TVP_VAR model it 

was possible to obtain historical time 

series of a proxy variable MTS, which 

appeared to describe the evaluation of the 

effectiveness of monetary policy 

transmission mechanism during the years. 

This is a valuable contribution to the 

literature which not only makes it possible 

to use the resulted time series in the 

second stage of the analyses, but also 

helps to understand the developments of 

monetary policy pass-through in Armenia 

during different periods, and finally, the 

results can be used in the further research 

projects as an explanatory variable in 

different empirical studies. 

During the second stage the 

estimated MTS variable was used to 

evaluate the relationships of monetary 

transmission and its main determinants. 

The final results provide the long-run and 

short-run effects of financial dollarization, 

financial developments, and other factors 

on the monetary policy pass-through in 

Armenia. According to the results, there 

are statistically significant long-run 

negative correlation between financial 

dollarization and monetary policy pass-

through, and statistically significant long-

run positive correlation between financial 

developments and MTS. Another 

interesting result of the model is the fact 

that the monetary transmission improves 

in the long-run if the CPI level decreases, 

but worsens in the short-run if the inflation 

level is in the targeted band. At last, a 

short-run statistically significant positive 

relationship between monetary policy 

pass-through and exchange rate flexibility 

was found. All these results were 

supported by the theory and correspond to 

our initial beliefs. Therefore, the results of 

this research are considered realistic and 

provide an opportunity for monetary policy 

authorities in Armenia to think about 

monetary policy transmission mechanism 
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and the ways of its improvements. We 

also think that Armenia`s example is 

representative for low income inflation 

targeting countries and the conclusions 

can also be done for the general case of 

the particular group of countries. 

The main limitations of the 

research are the short history of the time 

series, which may generate some bias 

during the estimation. The complications 

of choosing appropriate priors for the 

TVP_VAR model while estimating the 

monetary pass-through coefficient can 

also be a source of biased estimation, and 

it is crucial, to give such a priors to the 

model, which will not create distortions 

while estimating the coefficients. Another 

issue of the research is connected with 

the second stage. Literature suggests 

other factors, for example financial system 

competition and health, or excess liquidity, 

which theoretically affect the strength of 

monetary transmission. The inclusion of 

these variables was not possible; first of 

all because of their short history, and also 

these variables for Armenia do not have 

explanatory power because of the lack of 

vulnerability. It is also reasonable, to think 

about the existence of many country 

specific factors, which may have 

significant influences on the monetary 

transmission. So, we understand that the 

given research is the first step of a 

continuing process and will be improved 

over time.  
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Appendix 

A) Developments in actual 12 month headline inflation 

 

http://www.imf.org/external/pubs/ft/weo/2014/01/weodata/weorept.aspx?sy=1980&ey=2019&scsm=1&ssd=1&sort=country&ds=.&br=1&pr1.x=38&pr1.y=15&c=911%2C193%2C273%2C223%2C196%2C142%2C156%2C228%2C233%2C293%2C566%2C964%2C968%2C935%2C942%2C199%2C652%2C258%2C144%2C944%2C578%2C176%2C536%2C186%2C436%2C112%2C542&s=PCPI%2CPCPIPCH%2CPCPIE%2CPCPIEPCH&grp=0&a=#download
http://www.armstat.am/am/
https://www.cba.am/AM/SitePages/Default.aspx
http://www.nasdaqomx.am/en/index.htm
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B) Lag-order selection statistics for the first stage 

To choose the lag length for the TVP_VAR model a simple VAR model with the same 

model specification was estimated. Then a set of VAR lag order selection criterion were 

employed to choose the appropriate lag length. Some of the test statistics (SC, HQ) indicate 

1 lag model as the best one, but another group of criteria (LogL, LR, FPE, AIC) find 4 lag 

model as the best one. The both models were estimated and 1 lag model was chosen as 4 

lag model was not stable, and one of the autoregressive parameters was greater than 1. 

 

C) Augmented Dickey-Fuller unit root test for the first stage 
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D) Historical developments of estimated MTS 

 
 

E)  Cluster analyses for constructing dummy variable of exchange rate flexibility 

 
 

F) Augmented Dickey-Fuller unit root test for the second stage 

 



 
 
29            Hayk Sargsyan                 October 

 

G) Johansen test for cointegration 

 

H) Lag-order selection statistics for the second stage 

To choose the lag length in the second stage (VECM model) a VAR model with the 

levels was estimated and VAR lag order selection test was implemented, then one lag less 

for VECM was chosen.  The test results suggest two choices among 0 lag VECM model 

(according to SC and HQ criteria) and 4 lag VECM model (according to LR, FPE and AIC 

test). The 4 lag model was chosen, as alternatively it would not be possible to estimate any 

short term relationships. 
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H) Wald test for statistically significance of short-term effects of financial 

developments and financial dollarization on MTS 

 

I)  Model diagnostics (VAR stability test)  

 

Figure 3 - VAR Stability Test 

Source; Author`s estimation. 
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J) Model diagnostics (Test for autocorrelation)  

 

K)  Model diagnostics (Test for heteroskedasticity)  
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L) 2nd Stage Estimation Outputs 

 
 

M) Impulse Response Analyses 

 
Figure 4 – Impulse Response Analyses 

Source; Author`s estimations. 
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N) Forecast Error Variance Decomposition 

 

Figure 5 – Forecast Error Variance Decomposition 

Source; Author`s estimations. 

 

O) Scenario Analyses 

 

                                                           
 

 

 

 


