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Abstract
This article helps to evaluate the work of the main channels of the monetary policy transfer
mechanism, namely, the work of the interest rate channel, exchange rate, and lending channel in
the
Republic of Kazakhstan, by the help of vector regression model (VAR). It was revealed that the
main transmission channel in the study period from 2005 to 2019 in Kazakhstan was the
exchange
rate channel. The other two remaining channels of the monetary policy transmission mechanism
(the bank lending channel and the interest rate channel) were of secondary importance
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The need for monetary policy of the state is to managing a stable purchasing power of the
national currency. The implementation of the monetary policy of central banks is carried out
using tools that affect economic processes, namely inflation and economic activity.
In developing and developed countries, the functioning of the transmission mechanism of
monetary policy has its own difference in connection with the specific properties of the structure
of the economy. The degree of development of financial markets, the financial situation of the
banking system, the degree of dollarization, as well as macroeconomic conditions affect the
transmission mechanism of monetary policy. It is important to stress that by controlling interest

rates and interfering in the work of financial markets, the state increases the efficiency of the
transmission of monetary policy. Monetary policy is a policy created and implemented by the
government, his function is to affect the amount of money in the circulation, with respect to
ensuring stability of prices, real production growth and also the full employment of the citizens.
One of the key aspects of monetary policy is the mitigation of economic crises or curbing
inflation, for which the state uses credit to regulate investments in the country's main sectors.
Separate channels are usually distinguished in the structure of the transmission mechanism,
transmitting the effect of changes in monetary policy’s instrumental variables on macroeconomic
variables.
Countries as Kazakhstan with a small open transition economy, where the dollarization
level is extremely high, there are 3 main channels: the interest rate channel, the exchange rate
channel, and the lending channel.
This article helps to evaluate the work of the main channels of the monetary policy
transfer mechanism, namely, the work of the interest rate channel, exchange rate, and lending
channel in the Republic of Kazakhstan, by the help of vector regression model (VAR). It was
revealed that the main transmission channel in the study period from 2005 to 2019 in Kazakhstan
was the exchange rate channel. The other two remaining channels of the monetary policy
transmission mechanism (the bank lending channel and the interest rate channel) were of
secondary importance.
According to the theory, when money supply increases, the price level responds also with
increase and also causes a potential boost in the output over various channels such as the interest
rate channel, credit channel, and the exchange rate channel.
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An observational analysis of the monetary policy’s mechanism reveals many important points for
the economy of Kazakhstan, exploring the issue of the impact of monetary transfer on output or
inflation.
The article examines such questions as: does the rise in the money supply influence the volume
of production or the price level in Kazakhstan? Which channels have a special impact on the
economy?
We investigate these problems using the vector autoregression method, using variables like the
real effective exchange rate, credit in the economy, real interest rate, price level, money supply,

real output. First, to see the overall effect of money on macroeconomics, we evaluate the basic
model. In the second stage, we add various transmission channels for monetary credit policy in
order to study how money affects the channel, how the channel affects real output and inflation,
and how the effect of money on real output and inflation changes while restricting the effects of
the channel.
In this article, the first section reviews the literature review, which describes the theoretically
important aspects of the transmission mechanism and describes the institutional framework of
monetary policy in Kazakhstan. The second section analyzes data describing the methodological
foundations, and then the answers to our questions and research results are discussed in the next
section. The final part consists of conclusions and recommendations.

Literature Review

Studying existing literature inspires us at the beginning to explore a large number of probable
channels to find out how the money transfer mechanism works. The “interest rate channel” is
known as the main transmission channel for the monetary transmission. Due to the liquidity
effect, an increase in the money supply leads to a decrease in the real interest rate (Mishkin,
2006). Which will affect the decrease in the cost of capital and affect the increase in investment
costs, and increases the cost of housing for consumers. When costs increase, this leads to an
increase in total production and aggregate demand. An important point about the interest rate in
many CIS countries is that the direct influence of the interest rate on the real sector of the
economy is insignificant due to the low level of development of the money sector (Bezborodova,
Mikhalenok, 2015).
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In addition, in an economy with a high inflation rate, the interest rate channel loses its
significance due to the high volatility of inflation (Lopes, 1998). The real interest rate can be
coordinated when inflation is lower and less volatile.
There are two different approaches to determining the credit channel of the transmission
mechanism of monetary theory. Firstly, a wide credit channel where money market weaknesses
play an important role (Bernanke, Gertler, 1995).
An increase in the money supply leads to a decline in the domestic real interest rate (Mishkin,
2006). This explains why assets denominated in foreign currency are more attractive than assets

denominated in national currency. These actions lead to the depreciation of the national currency
and to the growth of net exports and production.
For states operating on an international environment, the exchange rate channel may also have an
important role in transmitting monetary policy outcomes. An exchange rate channel with a low
diversification of economies from terms of trade with other countries.
It is important to note that high inflation and dollarization are found in the CIS countries. If we
follow Keynes's theory, the depreciation of the national currency due to monetary expansion
leads to an increase in aggregate output by increasing net exports, but the depreciation of the
national currency can reduce net wealth because of this, investments will become less attractive,
which negatively affects borrowed funds, this reduces investment and output (Ireland, 2005).

Further, the credit channel of monetary policy is important.
A credit channel fulfills its impact through two main factors, including a bank credit channel and
a balance channel (Mishkin, 1995).
For bank lending, a reduction in the money supply leads to a decrease in the number of bank
deposits, which consequently leads to a further greater reduction in the amount of money that
banks must issue on credit. This leads to lower investment and, ultimately, aggregate demand.
The interest rate is not taken into account, this makes us understand that a decrease in interest
rates may not be sufficient to resume investments. The net worth of firms is the main instrument
of the balance sheet channel. Lower asset values and higher business costs due to higher interest
rates leading to lower net worth of firms can be triggered by restrictive monetary policies. This
suggests that an expansionist policy may take a long time for us to see its impact. This method is
based on the effect of the volatility of capitalization of firms that affect lending risk and the
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percentage premium for risk. The credit channel is used during the analysis of the transmission
mechanism of developed countries.
In the CIS countries, the money market is expressed by a low level of development, and the
second method is mainly used to formulate a credit channel - a narrow credit channel
(Bezborodova, Mikhalenok, 2015, Callaur et al., 2005),
The channel is argued on the basis that in this situation financial institutions act as depositors and
as a source of borrowed funds (Bernanke, Blinder, 1988). The shock of the money supply leads
to an increase in the volume of these loans; it considers the negative impact on the interest rate.

The theoretical concept of the effect of money supply on macroeconomic indicators was defined
in the works of J. Keynes. In the Keynesian model, fluctuations in money supply in the economy
lead to a change in the interest rate in the financial market, which subsequently affects total
costs, namely investment and change in output.
Classical works are studies by Friedman, Schwartz in the study of the transmission mechanism
of monetary policy, as they are based on regression models, which, using empirical analysis,
study the features of the relationship between money and real output,
In the twentieth century, the 1990s, interest in the problems of money transmission became
popular due to the transition of most countries to the way of inflation targeting.
However, in the future, scientists stopped considering money supply as the main determinant of
macroeconomic changes, including prices (Alieva et al., 2017) ..
Additional features of the monetary policy mechanism were revealed very late. The planned
investments of firms and household expenses are affected by a change in the interest rate, but the
interest rate also affects household expenses, for example, the purchase of durable goods on
credit. Recent work has revealed that changes also occur in the securities market, since the
exchange rate depends on the interest rate.
Thus, instead of monetary targeting, inflation targeting began to be used.
In various concepts, the authors focus on various aspects of the transmission of monetary theory
(Horvath, Maino, 2006).
In the monetarist method, instead of the interest rate, a set of relative asset prices and the real
welfare of the population are distinguished.
This method explains the impact of monetary policy on the economy with the help of Tobin's
campaign (q-theory) on the impact of investment and wealth on consumption,

Monetary Transmission Mechanism in Kazakhstan

501

The transmission mechanism in the Modigliani (1975) approach emphasizes the function of
capital and stock ownership. With the decline in stock prices, the significance of long-term
monetary assets also decreases, which leads to a decline in resources and to a drop in
consumption. A similar welfare effect can be calculated using real estate prices.

Methodology

An empirical analysis of the transmission mechanism in Kazakhstan was studied using vector
autoregressive models on quarterly monthly data for 2005-2019. The VAR model is widely used
for empirical analysis of transmission mechanisms, as it reveals the response of macroeconomic
variables to the shocks of monetary credit policy:

Yt = A(L)Yt-1 + B(L)Zt + Ut

where Yt is the vector of endogenous variables;
- Zt is the vector of exogenous (external to the vector) variables;
- Ut is a vector of random errors;
- A (L), B (L) - matrices of lag operators.

As the main endogenous variables,
- GDP (billion tng),yt;
-indicator characterizing the level of prices - consumer price index (month to previous month,%),
pt
-real lending rate (per month, %), st;
-reer (%),rt;
-credit growth, %,ct;
-broad money(billion tng),mt;

Yt=[yt,pt,st,rt,ct,mt]
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The vector of exogenous variables is presented as follows:

Zt= [oilt, st],
When Oilt - world oil price for one barrel, St - federal funds rate in % ,
These variables are added to the model as exogenous for the study of external shocks (Le, Pfau,

2009). The oil price has been chosen since the economy of Kazakhstan is dependent on oil
prices. To analyze the impact of the exchange rate and interest rates, impulse functions were
built; here in after, it is used as the “base model”
To study the monetary transmission mechanism empirically in Kazakhstan, we use quarterly,
seasonally-adjusted data from 2005Q1 to 2019Q4. The dataset included the following variables:
gdp: Gross Domestic Product, measured in billions of tenge
cpi: Consumer Price Index (CPI)
m2: Broad money, measured in millions of tenge
irate: Real lending rate, which equals bank lending rate minus inflation in the same period
credit: Domestic credit growth
reer: Index of the real effective exchange rate
oil: World oil price, in USD/barrel
ffr: US federal Funds rate

These variables are taken from the National Bank of Kazakhstan, koyfin.com website,
ceicdata.com website, and from The World Bank.
Augmented Dicky- Fuller procedure
We are using time series data, so it is important to perform a stationarity test on those series to
be sure that they are indeed stationary b-e if data is non stationary it simply means that they do
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not exhibit min reversions, that is the data generating process of that series does not evolve
around 0.
We are abusing quarterly data sets from 2005 Q1 to 2019 Q4. Firstly we are using variables that
are presented in levels. We create log of formation of our variables, and for them in total we have
60 observations, but because in their levels form they are in billions of tenge so we have taken
them in percent changes, and for them in total we have 59 observations.
In the first stage we are performing spurious regression, by looking at the outcome of this

regression we can conclude whether our data are stationary or not. Using the rule of thumb: If R
square is greater than Durbi Watson it is an evidence that those series we are working with are
non- stationary and the regression is spurious, the outcome of this kind of regression can not be
used in a quarter, it cannot be used for forecasting or for prediction. The outcome of this spurious
regression is basically useless. We have R square = 0.4777, and Durbin-Watson d-statistic( 6,
60) = 1.992557, which means that Durbin-Watson is greater than R square, and this is evidence
that our series are stationary.
Then we start to check each variable separately for stationarity, using dfuller command and pay

attention to p-value, which should be less than 0.05, in order for our variable to be stationary.
Consumer price index (CPI) and broad money (M2) are not stationary because their p-values are
0.8456 and 0.3956 correspondingly. Therefore, we transform the variables into percent changes
to get rid of non-stationarity. Here also Durbin-Watson (2.587988) is greater than
R square(0.1767), what indicates stationarity. P-values of all variables become less than 0.05,
As we observe different criteria each of them differently suggests the optimal lag lengths for the
VAR model. As shown in the table we will use 4 lags while analyzing basic and extended
models, nevertheless we found qualitatively analogous results with diverse lag lengths.
We concluded that the best criteria which represent the optimal lag length is Akaike Information
Criterion. Further we will examine the least result in AIC and it will serve as the best lag length.
In this research we will consider reduced form of VAR model while analyzing Granger causality
tests, variance decompositions and moreover impulse and response functions to evaluate the
effects of each specific channel, particularly interest rate, exchange rate and credit channels.
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When estimating Basic model’s VAR, we take as endogenous variables(output, cpi, m2) and as
vector exogenous variables (oil and ffr). The ordering of the variables is based on the hypothesis
that shock to money supply will be transferred to the price level, which is expressed in cpi, and
to the output. The exogenous variables are included so as to control for external shocks,
assuming that the economy of Kazakhstan is open and the basis of monetary policy is the
KZT/USD exchange rate.

In our article, the proxy of shocks in monetary policy is broad money (M2), because while
formulating and implementing monetary policy at the National Bank of Kazakhstan M2 is
treated as an operating target. In our reality the prime interest rate that National Bank frequently
announces usually does not reflect the money market’s demand and supply for money. It mainly
plays a role as the referential rate to commercial banks, to help them in the process of setting
their own lending and deposit rates. Therefore while conducting monetary policy in Kazakhstan
it is not advisable to rely on interest rates.

Results
Lets begin to analyze the mechanism of monetary transmission. The analysis consists of Granger
causality testing, variance decomposition and also the functions of impulse and response.

Basic VAR Model
According to the monetary theory when money supply increases, the price level responds also
with increase and also causes a potential boost in the output. When we observe the basic VAR

model we examine the comprehensive effect of money supply, without differentiating among
channels. The Granger causality tests show that inflation Granger cause output at 1%
significance level and in turn output Granger causes inflation also at 1% significance level.
Nonetheless money does not cause neither output nor inflation. But when taking together money
and inflation, output Granger causes them in 5% significance level. Also inflation Granger
causes output and money, when they are taken together.

Monetary Transmission Mechanism in Kazakhstan

505

The results from Variance Decomposition shows us that own shocks have a very valuable
impulse of fluctuations in M2, accounting for 74,24% fluctuation in the variance , while CPI
shocks 2.03% and Output account for 23,72%. In the long run and in the short run , shock to
Output can not contribute M2 and CPI much. Short run and long run story remain the same.
For CPI, own shocks account for 40,84%, Output account for 56,18%,and M2 can cause 2.97%.
This suggests that output can affect to CPI , but has little effect to M2.
We can acquire further approval and guidance by taking a look on impulse responses for the
overall effect of money supply to output and inflation. For output, initially, an increase in money
supply reduces the output for the first and second quarters. From the second quarter it starts to
increase, till the third quarter. Then between the third and fourth quarter there is an incremental
decrease, but other all the time there is a consistent change: increases and decreases. A positive
effect of money supply to inflation is till the second quarter then there is steady decrease and
starting from the fourth quarter steady increase and very little decrease in the seventh quarter.
Interest Rate Channel
Let's take a look for the analysis of traditional interest channels, we interpret it by adding the real

lending rate to the basic model. We calculated the real lending rate by subtracting inflation rate
in the same period from the bank lending rate. This gives us an opportunity to examine effects of
interest rates on output and inflation, effect of money on interest rates, and see the difference in
change in the impact of inflation and on output after taking into control interest rate’s role. VAR
ordering changed and became output, cpi, irate, m2 as endogenous variables, exogenous did not
change. By means of this ordering reproduce the evidence that a change in the money supply will
influence the real lending rate, which would then affect investment. As stated by Keynesian
economics, when real lending rate increases, this will lead to prevention of investments and
finally force the decrease in output.
Firstly, Granger causality tests demonstrate that when adding the real lending rate to the model,
money starts to Granger cause output at 10% significance level. But money does not Granger
cause price level or interest rate. Furthermore the interest rate Granger cause price level and
money supply, but do not cause output.
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Variance decomposition demonstrates that after adding the real lending rate to the basic model ,
the shock of output to CPI decreased to 37.30%, By analyzing the interest rate channel, we
identify that output has little effect on real lending rate. The real lending rate accounted for only
6-10% of the shocks to CPI, Output, M2. We can conclude that the significance of this channel is
not high because of high volatility of inflation in the country,
Looking on impulse response function we can obtain further evidence. The shock to the money
supply will provide a negative effect till third quarter and then it starts to increase till forth
quarter, than drop in fifth quarter and then steady consistent increase till seventh quarter and in
the eighth quarter in will go negative. The second graph shows that response of output to irate is
mainly positive, with the negative decrease in third quarter, and a steady decrease in the period
from fifth to seventh quarter. The response of CPI in contrary firstly till third quarter has
negative effect, and then it locates in positive zone, decreasing in fourth quarter and starting
constantly increase in fifth quarter.

Exchange Rate Channel
Let’s get closer to the analysis of the effect of exchange rate channel, when analyzing we add the
real effective exchange rate to the basic model. The ordering of the model now transforms to as
follows output, cpi, reer, m2 as endogenous variables and exogenous remain same, based on the
hypothesis that enhancing money supply direct to depreciation of national currency, hence
increasing aggregate demand and net export. The Granger causality test gives us results that
when adding the real effective exchange rate money supply does not cause output. But output
causes the real effective exchange rate at 1% significance level and still causes cpi at 1%
significance level, and also causes all variables when they are taken together.
Meanwhile none of the endogenous variables did not cause real effective exchange rate.
Variance Decomposition in the exchange rate channel shows that REER has high influence to
Output. After 4 quarters, we see that exchange rate can affect to output in percentage 37,54%,
after 8 quarters, it accounts for 42,16%, whereas the CPI accounted for 13,56%of the shocks,
Variance Decomposition shows that the exchange rate channel has a greater effect of transferring
changes to prices in Kazakhstan than the interest channel. The impulse response function has
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steady and mainly constant character, starting being located in the negative zone from the first
toll fourth quarter and then becoming to steadily increase. The response of output starts with very
little not noticeable increase and then from the second quarter starts to increase, but then in the
fourth quarter it is located in the negative zone and only in the fifth period starts its raise. The
response of cpi starts negatively till the third period and then corresponds with increase and back
drop
Credit Channel

We include the Credit Growth variable to the Basic VAR model to analyze the Credit Channel.
By using theory that if money supply increases, it will affect credit, which influences the
increase in aggregate demand and GDP.
The Granger Causality test demonstrates to us that the price level Granger causes output at the
5% significance level. CPI which is represented by the price level can be affected by different
factors For example prices of imported goods, volatility of the exchange rate. Credit does
Granger cause the price level with normal significance level. Excluded variable Broad money
can not cause Credit , because has p-value more than 5 %, p=0,2491 . This reflected that credit

channel is lower than exchange rate channel
Variance Decomposition demonstrates impulse or shock to Output account for 77.02% variation
of the fluctuation in Output(own stock) in the short run, that is quarter 4, whereas shock to Credit
can cause 4,59% fluctuation in Output, and the price accounted for 13,67%. The Credit
accounted for only 4-10% to Output and the price level, whereas it accounted for broad money
for 36.17%. It shows us that the Credit Channel has less effect than the exchange rate channel.
The response of credit starts with steady constant increase till fourth quarter and then
corresponds with a not fast decrease. The response of output starts from initial increase though it

quickly declines corresponding with increase in one quarter and decrease in another. CPI
positively responds to impulse caused by credit with initial steady increase and decrease in the
third quarter, starting to boost again in the fifth quarter.

Conclusion
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Summing up the study of the monetary transmission mechanism in Kazakhstan, we can draw the
following conclusions: The transmission mechanism of monetary policy in Kazakhstan has its
own difference in comparison with developed countries. It depends on the characteristics and
structure of the economy, namely the formation of the money sector.
The characteristic of the economy of Kazakhstan is described by the following data:
underdeveloped financial markets, a strong dependence on terms of trade with the outside world,
and a high level of dollarization.

Like other countries with a small open transition economy, there are 3 main transmission
mechanism channels: the exchange rate channel, the interest rate channel, the lending channel
Our result showed that in the analyzed period (2005-2019), the main channel was the exchange
rate channel. The analysis shows the presence of a powerful effect of transferring exchange rate
changes to the prices of goods in the economy.
The reason for the strong development of the foreign exchange channel is the high import
intensity of the domestic market and the high share of imported goods in the population’s
consumption structure, high dollarization, monetary policy and exchange rates.
The reason for the weak development of the interest channel compared to the currency channel is
due to the fact that the transmission mechanism of Kazakhstan had a limited impact on output
and prices, and the exchange rate played the role of a nominal anchor.
In countries with a financial system with a dominant banking sector, moreover, dollarized, the
role of this channel is less noticeable. Moreover, in an economy characterized by high inflation,
the interest rate channel loses its importance due to the high volatility of inflation (inflation
volatility in Kazakhstan, measured by the standard deviation of annual inflation over the past 10

years is about 4%, the average annual inflation over the past 5 years is at the level of 8.2%). The
real interest rate is more controlled when inflation is low and less volatile.
Our studies show that the credit channel as well as the interest channel are less developed than
the exchange rate channel.
The development of the financial system and the regulation of interest rates and monetary
aggregates leads to an improvement in the operation of transmission mechanism channels.
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In this regard, the solution of structural problems of the banking sector will help increase the
patency of monetary policy channels. It is important to develop the capital market, build a yield
curve and build a long-term segment of the deposit market, which will be facilitated by the
introduction of savings deposits.
Solving the problems of the financial sector will help increase the permeability of the
transmission mechanism channels. Building a yield curve and a long-term segment of the deposit
market impacts the introduction of savings deposits. The measures discussed will improve the
money transmission in the long-term segment and will contribute to the long-term development
of economic growth.
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