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Abstract
This thesis investigates the role of the exchange rate and interest rate channels in
the monetary transmission mechanism in Ukraine. The responses on the domestic
as well as Russian economy shocks are estimated using the Vector Autoregression
Model with block-exogeneity restriction. Monetary transmission did not prove to
be strongly effective via neither of the estimated channels, although the exchange
rate channel demonstrates the results which are more in line with the economic
theory. In addition, the exchange rate channel shows the higher and more significant
pass through. Further, we estimate the importance of the shocks of both home and
foreign economies for the domestic variables deviations using variance decomposition
technique. The relevance of the Russian shocks in fluctuations of home variables is
found out. The current estimation of the transmission mechanism is relevant due
to the planned inflation targeting regime implementation in Ukraine which requires
understanding of that processes in the economy.
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Introduction
It had been several years since Ukraine start deciding to adopt inflation targeting
regime following neighboring European countries, which had similar problems with
monetary policy (MP) effectiveness before the innovation. Successful implementation of new regime requires not only preconditions to be satisfied but also profound
understanding of how the MP transmission mechanism works in the particular economy is necessary. Therefore, for an intermediate size open economy, such as Ukraine,
the research on the monetary policy transmission is of great practical significance.
Monetary transmission mechanism shows the effects of the monetary policy actions
on the economic activity, exchange rates, net prices and other variables. Traditionally, main goal of MP in developed countries is price stability and low unemployment;
therefore, inflation targeting regime implementation is an important stage for the
MP effectiveness in each country. Inflation targeting regime aims to reach stable
price level in the country as well as stable output growth. Till now the proper analysis of monetary transmission in Ukraine could not be performed due to limitations
in data availability. There have been several studies in this field in recent years
introduced by Ukrainian economists Petryk, Leheyda, Bilan and others.
MP authority in Ukraine – the National Bank of Ukraine (NBU) - holds the
exchange rate targeting policy regulating domestic currency rate. Monetary policy in Ukraine is defined as the sum of actions that should regulate the economic
growth, inflation and stability of the Ukrainian hryvnya; its goal is also to regulate
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employment and to smooth the balance of payments of the country according to
the Constitution of Ukraine (1996).Furthermore, as declared by NBU (2012), main
goal of Ukrainian monetary policy is to provide stability of the Ukrainian currency.
However, economists insist on its concrete definition and quantitative specification
[Petryk et al., 2008]. Motivation of our research comes from the poor monetary
policy performance due to high inflation level, high dollarization level, instability
of financial market, price shocks, large foreign-capital inflows and non-transparent
monetary policy in Ukraine. These factors limit the ability of monetary policy authority to use its main instruments. Such neighboring countries as Czech Republic,
Slovakia, Russia, and Hungary used to have similar problems, and implementation
of inflation targeting regime proved to be efficient in dealing with them. In any case,
priority of monetary policy should be price stability, while the choice of monetary
policy regime depends on political and cultural factors, on economic institutions,
and on the state history [Mishkin, Schmidt-Hebbel, 2008].
We test three main hypotheses in this thesis. First of all, we assume interest rate
channel in Ukraine to be ineffective due to the reasons we stated above and we
suppose that short-term national interest rates are not a sufficient tool for monetary
policy to achieve price and financial stability. In other words, we want to understand
how effective are the main instruments of the monetary policy. Secondly, we examine
if the exchange rate pass through is high in Ukraine as it is used to be in majority
of developing countries. Third, we assume that Ukrainian economic environment is
significantly influenced by Russian monetary policy.
We employ structural vector autoregression model (SVAR) in our empirical analysis. Block Structural VAR model with block exogenuity is used for estimation of
influence of the foreign shocks. We also put Russian economy variables in our foreign block due to high dependency of Ukrainian economy on its mutual trade. The
objective of the thesis is to assess the effectiveness of the main transmission channels
4

in Ukraine, namely, interest rate channel and exchange rate channel. It will allow
us to make conclusions on the effectiveness of the monetary policy actions and to
evaluate the necessity of the IT regime implementation in Ukraine. Significance of
the research also comes from the fact that estimation of the MP transmission is
related to the given data set [Croushore and Evans, 2006].
The thesis is organized in the following way. Chapter I is dedicated to the historical overview of the monetary policy in Ukraine before and after the Orange
Revolution (November 2004 - January 2005). Chapter II discusses literature related
to the topic of the monetary transmission mechanism as well as to the transition
to inflation targeting regime. Chapter III is focused on the data description and
the methodology. Results of the responses along with the identification issues are
presented in Chapter IV. Final conclusions are introduced in Chapter V.

5

Chapter 1
Monetary Policy in Ukraine Before and
After the Orange Revolution (Nov. 2004
- Jan. 2005): Historical Overview
Among CIS countries Ukrainian economic transition turned out to be one of the
most difficult and volatile. Between 1990 and 1999, real GDP fell down by 60%
and in 1993 inflation raised by more than 10000 percentage points. In order to
eliminate the inflation the new currency hryvnya was implemented in 1996. Second
instrument applied to decrease inflation was the pegged exchange rate functioning
from 20001 [OECD, 2007]. By fixing its exchange rate, however, the state could
lose independence of its monetary policy. NBU policies temporarily succeeded and
avoided that danger (threat) with following measures. First of all, the strict capital
controls and administrative regulation of foreign exchange market were implemented.
Second, the ability to manage the liquidity in banks and keep assure the ER stability
[Bilan, Kryshko, 2008].
It seemed to have the required effect, and in 2001 inflation was down to single-digit
values. Since the height of Ukrainian financial crisis in 1998 the foreign exchange
1
Despite the managed exchange rate regime in Ukraine governed since 2000, the fixed exchange
rate targeting prevailed before the revolution.
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market underwent substantial liberalization - sale of the half of exports was cancelled. Moreover, in 2005 it came to the liberalization on the interbank foreign
exchange market - commercial banks were permitted to buy and sell foreign currency within the same day. In addition, the parallel growth of Ukrainian real GDP
between 1999 and 2006 can be attributed mainly to the foreign trade income. During
this so-called “pre - Orange Revolution period” fiscal policy expansion contributed
to the high income and living standards of the population in Ukraine. In the early
2000s the general impression was that the difficult 1990s were over.
At a certain point NBU began to intervene to foreign exchange market. The real
effective exchange rate depreciation helped to increase the competitiveness of the
Ukrainian market and foreign trade. NBU issued institutional arrangements for
foreign exchange market such as severe capital controls, mandatory 50% surrender
requirements, special trade session for banks, and proportional tax on all FX purchases [Bilan, Kryshko, 2008]. The most important reason for these interventions
was the high income share from the Ukrainian foreign trade (mainly from the steel
export). Therefore,the main purpose of intervention was the maintenance of the
pegged exchange rate.
However, the outcome was the return of high inflation, not to mention the important role that played by the loose of a fiscal policy. Money demand and money
supply in the country became unstable and volatile again. Gas prices increased by
90% in 2004. Therefore, NBU changed its policy again and ceased with its interventions to the foreign exchange market. Indeed, the poor performance of the currency
peg strategy led to the appreciation of Ukrainian hryvnya from 5 to 4 UAH/USD
in 2005. All in all, the exchange rate peg regime turned out to be an inappropriate
instrument for controlling the economic and price stability in Ukraine.
In 2004–2005 inflation reached double-digit values again, and the period after the
Orange Revolution was marked by the change of NBU’s general approach. Surge
7

in inflation is explained by two non-monetary factors: supply-side shocks and loose
fiscal policy [SigmaBleyzer, 2006]. To be more specific, in 2005, year-on-year money
supply growth reached 45%. Thereafter NBU’s started the policy of monetary tightening. However, this action did not significantly decrease the liquidity in banking
sector as one could expect. The liquidity was preserved mostly because of the
deposits growth and central bank interventions on the foreign exchange market.
NBU was forced to appreciate the targeted UAH/USD exchange rate (as mentioned
above). Moreover, it tightened the reserve requirements to commercial banks.
At the same time, the retail borrowing was equal to 30% of the household consumption. Expansion in lending was driven by growth of deposit, strong money
demand and increase in borrowings by commercial banks from abroad. The deposit
growth was induced by the income growth and banking sector development. However, uncertainties caused by the Orange Revolution led to the run on banks and to
the conversion of deposits into dollars which was followed by the increase in dollarized lending. It was proved again that it is impossible to simultaneously target the
exchange rate and to keep prices stable.
After the Orange Revolution until the present-day, the question about the changes
of the monetary policy regime has been sharply discussed. For instance, despite the
significant inflation increase in 2004-2005, the monetary policy instrument such as
the interest rate was not applied due to the perceived threats of the speculative
attacks. The German advisory group from the Institute of economic research and
policy consulting [Giucci, Kirchner, Kravchuk, 2008] was charged with the elaboration of recommendations trying to describe an optimal behavior of NBU in 2004 2005. According to their analysis, it was the mistake of the MP authority that the
exchange rate fluctuations were not restricted within a wide band due to high dollarization level in the country and the weak financial system. For the purposes of the
inflation fighting, such a band should have been able to change as well. Furthermore,
8

differences between home and foreign interest rates would not have been risky if the
exchange rate was flexible and would serve for the prevention of the speculators’ attacks. Finally, at the time of described events future markets were underdeveloped
and thus it was impossible to hedge against the exchange rate fluctuations. Solohub
[Solohub, 2009] emphasizes the importance of the low inflation and increase in productivity instead of the exchange rate devaluation. He asserts that the appropriate
moment for the inflation targeting regime implementation was during 2005 - 2006
years, i.e. just after the Orange Revolution, when FX reserves and credit borrowings
were growing, and when the public debt had significantly decreased. Solohub argues
that the opportunity for the new policies, which would be painful but vital, was lost
in the months that followed the Revolution. Finally, monetary policy in Ukraine is
defined as the sum of actions aimed at regulation of economic growth, inflation and
stability of the Ukrainian hryvnya, then also employment regulation and smoothing
of the balance of payments in the state according to the Constitution of Ukraine
(1996).
Interestingly, in 2005 inflation has been settled as the main target of the monetary
policy while exchange rate should support financial and price stability. Eventually,
in 2007 both the exchange rate and price stability regulation became the goal of
the MP of Ukraine. MP authorities claimed the transition period should take more
time due to the financial system instability, capital market underdevelopment and
transmission ineffectiveness [NBU, 2007]. On the other hand, economists argued
on the impossibility of both national currency and price stability regulation due
to the incomplete functionality of the monetary transmission mechanism. Subsequently, nowadays Ukrainian monetary policy main goal is providing stability of the
Ukrainian currency [NBU, 2012]. The NBU is limited in instruments, which can be
used to reach the declared targets due to the current environment of price shocks,
large foreign capital inflows, underdevelopment of the financial system in Ukraine.
9

Moreover, Ukrainian economists insist that the MP target should be specified more
precisely and also defined quantitatively [Petryk et al., 2008].
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Chapter 2
Inflation Targeting (IT) and Monetary
Transmission Mechanism (MTM) in
Global Context and in Ukraine

2.1

Inflation Targeting with its Goals and Tools

Since 1990s, inflation targeting (IT) regime has been adopted by 21 countries (8
industrial and 13 emerging markets). The main features of that policy were determined in a following way: central bank is mandated and aims at a unique numeric
target in the form of a level or a range for annual inflation; targeting of the inflation
forecast can only influence the expected future inflation [Batini, Kuttner, Laxton,
2005]. The prior goal and the target of the inflation targeting regime is price stability in the country. Moreover, IT enables to determine how fast and to what extent
the changes in the main monetary policy instrument - interest rates – modify the
inflation level. The mechanism of its action starts with National Bank setting of the
repo rate and the establishment of the money market rates follows. The monetary
transmission mechanism proceeds after the rates are established. Besides, MP transmission needs time to adjust to the shocks so the policy has to be forward-looking.
The inflation targeting mechanism is described on Figure 2.1.
11

Figure 2.1:
Source: Monetary Economics Lectures by Holub, IES FSV

Nowadays economists distinguish between two perspectives on the role and tools
of monetary policy in relation with the financial crisis of 2008 [Shmidkova, 2010].
The pre-crisis perspective on the role of MP was to gain economic welfare and to
protect price stability (CPI as an explicit target), while short-term interest rates
represented MP main tool. The post-crisis perspective on role of MP is stabilization
of the economic welfare as well but the role of price stability is discussed to be
widened with financial stability factor. Unconventional tools’ importance has raised
because short-term rates proved to be not sufficient. Therefore, in our model except
for inflation, GDP gap, interest rate and exchange rate are presented also such
unconventional financial markets variables as stock market index and money supply.
Furthermore, well developed financial markets and strong financial institutions with
suitable exchange rate policy are important for the correct interest rate pass through.
On the other hand, emerging market economies register higher exchange rate - price
pass through mainly due to its high share in exports and high inflation rates history.
That issue will be checked in our thesis in case of Ukrainian economy.
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2.2

Monetary Transmission Mechanism and Channels of Transmission Review

In this section we would like to present the theoretical aspect on the monetary
transmission mechanism in more detail. Transmission or transferring mechanism
was first introduced by Keynes in his “General Theory of Employment, Interest
and Money”. Basically, three theoretical approaches exist to the monetary transmission mechanism, such as traditional view, credit channel view and supply-side
view [BCT, 2011]. Traditional perspective emphasizes the effect of the interest
rate on the aggregate demand. Credit channel perspective stands for the supply
and demand reaction on the interest rate shock. Supply - side approach is aimed
at assessment of the interest rate impact on supply mainly. Nowadays, monetary
transmission mechanism shows the effects of different monetary policy shocks on
output, prices and other macroeconomic variables. Realization of MP transmission
is possible through different channels. Thus, Caricelli determines such channels as
the interest rate channel, transmission monetary channel or the aggregate demand
channel, exchange rate channel, asset channel and credit channel [Caricelli et al.
2006]. Interest rate channel used to depict how changes in the monetary policy rate
are transmitted to the long-term market rates and to the short-term rates afterwards
(such as bank deposit and lending rates). Short - term money market interest rates
decrease causes the aggregate demand to increase due to the private consumption
and investment growth. Next channel, monetary transmission channel or the aggregate demand channel, depicts impact of nominal interest rate change on the real
sector variables, such as price stickiness and rational expectations. In that case,
two effects should be taken into account after interest rate increase: income effect
(increase in income of asset holders) and substitution effect (rise of savings instead
of consumption). The exchange rate transmission channel assumes that the decrease
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of the short - term money market interest rates leads to the exchange rate depreciation and higher inflation level. Net export increase in that case amplifies the output
increase as well. In addition, CB interventions on the foreign exchange market may
influence exchange rate. Additionally, exchange rate transmission channel proved
to be more effective in emerging market economies than in developed. Coricelli
explains that fact mainly by incomplete sterilization of the CB interventions, large
interventions relative to market turnover and greater informational advantage of CB
over market participants [Coricelli et al., 2006]. Asset price channel mechanism is
based on the assumption that the interest rate fall should induce asset price and
aggregate demand growth. Therefore, expansionary or tightening monetary policy influences asset prices asymmetrically. Increase in the domestic equity returns
induces the consumption (wealth effect) and investment growth (Tobin q-effect).
Therefore, domestic aggregate demand and output rises.
As we have already mentioned the exchange rate targeting determines the monetary policy actions in transition economies. Main reasons for exchange rate stability
in these states are high dollarization due to high inflation history, high export dependency of states and underdevelopment of financial markets. Consequently, central
banks in those conditions manage its national currency exchange rates via such
monetary policy actions as interventions on the foreign exchange market and interest rate manipulations in order to exploit uncovered interest rate parity hypothesis
in inflation manipulations in order to generate real exchange rate variations. It
happened that NBU exploited plenty of different mechanisms to conduct its monetary policy: open market operations, reserve requirements on eligible liabilities of
commercial banks, certificates of deposit of the NBU, direct and reverse REPO operations with government securities and various refinancing facilities. No significant
changes of refinancing and discount rates of NBU were proved after the expansionary or smoothing monetary policy. However, monetary policy effects in Ukraine still
14

can be transmitted to the economy through interbank market rate or interest rate
on bank loans in case it will not be aimed at exchange rate stability only target
[Bilan, Kryshko, 2008]. Taking everything into account, inflation targeting regime
implementation plays an important stage in the MP effectiveness issue in Ukraine.
Generally, in case of the one targeted variable inflation targeting regime Taylor rule
is used1 . Nevertheless, it is obvious that the transmission mechanism has to be
functional in the economy in order to make its MP effective.

2.3

Exit from the Pegged Exchange Rate: Opportunities
for Ukraine

Transition period before the IT regime implementation demands consecutive transition to the free floating regime. In majority of European states, exit from pegged
regimes in 1990s occurred either mainly due to the exchange rate pressures or just
voluntarily. Among determinants of the crises episodes, which were followed by the
change of the exchange rate regime, researchers emphasize decline in export and
official foreign reserves growth, appreciation of the real exchange rate and volatile
capital flows. The ordered exits happen particularly in case of increase in trade
openness and growth in government borrowing from banks as absorption of shocks
would be more effective in case of the more flexible exchange rate regime. Thereafter, economists detect five main reasons for the exchange rate regime change such
as bad economic environment, nature of the exit (change for more flexible regime is
associated with international reserves creation and foreign liabilities deterioration),
increase in fiscal vulnerability, trade openness and finally due to the cross-border
capital flows [Duttagupta R. , Otker-Robe I.,2003].
Duration proved to play an important role in the regime exit: probability of the
1

it = φyyt − 1 + φππt − 1 + φiit − 1 + it
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exit to a less flexible exchange rate regime increases with longer duration. Equally
important, precondition duties for the regime implementation in emerging countries
consist of priority of the inflation target as the monetary policy main objective,
absence of fiscal dominance2 and central bank independence.
According to Ötker-Robe and Charles Freedman [Ötker-Robe I., Freedman Ch.,
2010] inflation targeting policy goal is reaching targeted inflation level at the end of
the policy horizon, which is the period by which the central bank expects inflation
to return to its target following the combination of a shock and the appropriate
monetary policy response. IT policy, however, does not exclude the output gap
stability and exchange rate targeting to be next pillars to its main goal. Eventually
the recent financial crisis confirmed the output stability importance issue. Therefore, flexible inflation targeting was accepted by the ECB as its monetary policy
framework. On the other hand, the full-fledged IT policy as the goal may help to
achieve the credibility for the national MP authority. Furthermore, middle income
emerging market economies adopt inflation targets but at the same time prefer to
remain more sensitive to exchange rate movements than their industrialized counterparts. What this seems to involve is a commitment to the following actions: the
primacy of the inflation target; no alternative target in form of an exchange rate
band or crawling peg; readiness to intervene in foreign exchange markets to smooth
exchange rate movements because of the markets thinness in emerging economies;
and, finally, willingness to use interest rate to influence exchange rates in the same
way as interventions. On the other hand, adjustment to a new equilibrium exchange
rate in response to real shocks should be permitted [Goldstein , 2002]. Altogether,
the still – only - wished political autonomy of NBU decision-making is not enough
to eliminate the intricate problem of the monetary policy regime in Ukraine.
2

Fiscal dominance means over monetization of the public debt in the state and it means that
the governing deficit financing should not be the main goal of the central bank in regulation of its
interest rate.
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Chapter 3
Literature Review
The reviewed literature consists of the country specific analysis as well as group
country studies on the monetary transmission of Euro area, Central, Eastern Europe
and Ukraine, in particular.
We start with the researches dedicated to the reaction on the monetary policy
actions and will continue with the relationships between the other macroeconomic
variables which take part in transmission mechanism. Different monetary policy
regime is distinguished as a result of the demand and supply oriented economic
activity in the state [Barth, Ramey, 2001]. In case of the demand prevailing decision making the contraction should decrease prices as well as the output. In
supply oriented economy expansion leads to price increase and GDP growth follows. Normally, it is assumed that the response to the monetary tightening policy is
immediate exchange rate appreciation followed by successive depreciation and stabilization. However, both persistent appreciation and depreciation are reported by
the economists [Eichenbaum, Evans, 1995], [Kim, Roubini, 2000].
Ali Anari and James Kolari [Anari, Kolari, 2001] investigate both long-run and
short-run effects of inflation on stock returns in various countries using VAR model.
They prove that stock prices can serve as an inflation hedge instrument. Their
sample covers monthly series of six national stock price indexes: S&P 500 (United
17

States), TSE 300 Composite (Canada), FTSEIOO (United Kingdom), SBF 250
(France), DAX (Germany), and Nikkei (Japan). In the short-run, they proved
negative responses of stock prices on the inflation shock, while in the long-run,
Fisher effect1 of inflation was confirmed in all countries.
Brzezina [Brzoza-Brzezina, 2001] investigates the long-run interdependence between the money supply and the price level from the perspective of the quantitative
theory of money. He asserts that the real interest rate (i.e. not nominal) can influence spending of firms and households and the price level in Poland. Particularly, he
estimates if the gap between the real and natural rate of interest determines inflation
growth. Firstly, it was proved that expansionary monetary policy (r∗ > r) causes
inflation, while restrictive monetary policy (r∗ < r) causes deflation. When the
interest rate gap is closed (r∗ = r), inflation is zero and prices are stable. Secondly,
it was proved that expansionary monetary policy (r∗ > r) leads to the inflation
acceleration,whereas restrictive monetary policy (r∗ < r) leads to the decrease in
inflation level. The bigger the gap between the interest rates, the faster the inflation
rate will change. Authors conclude that central bank can open the interest rate gap
to raise inflation, same as it can close the gap to stabilize the higher inflation level.
In terms of Euro area Mackowiak [Mackowiak, 2006] investigates the effects of
the German external shocks on Central European countries such as Czech Republic,
Poland and Hungary. Significance of the external shocks influence on domestic
macroeconomic variables has been proved. For example, German interest rate shock
leads to the 50 percentage change in the Czech price level.
Czech monetary policy researchers Roman Horváth and Magdalena Borys [Horváth,
Borys, 2008] investigate how the monetary policy restriction effects other macroeconomic variables. Negative effect on the price level as well as on the economic
activity in one year term has been proved and it was concluded that exchange rate
1

Increase in inflation leads to the decrease in the real interest rates.
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appreciation is a long run reaction on monetary tightening. Moreover, price of tradable proved to be more adjustable than that of non - tradable and price puzzle was
not discovered. Authors achieve results which are in line with economic theory and
present targeting horizon adopted by the Czech National Bank (CNB).
Czech monetary policy transmission mechanism was investigated by [Borys, Franta,
Horváth, 2009]. They conclude that interest rate is affected by the structural changes
in current prices level and output. Output and price level react to changes in interest rates set by CNB usually with a lag. Exchange rate reacts to interest rate
impulses contemporaneously. Research explored not only the aggregate economic
variables but also non - aggregate which brought its special added value in the results
interpretation.
Taylor hypothesis famously claims that exchange rate pass - through (ERPT)
is higher in emerging markets than in developed. Moreover, ERPT was found to
be higher for import prices than for consumer prices [ECB, 2007]. ERPT is very
low in the United States and Euro area in terms of import and consumer prices
[Gagnon and Ihrig, 2004]. The ECB working paper on the exchange rate pass through in emerging markets states: ”whether the ERPT is higher or not in emerging
markets matters for the determination of the trade balance and also for a country’s
choice of an exchange rate regime. A relatively high degree of pass-through for
developing countries has also been cited as a rationale for the developing countries’
well documented ’fear of floating’” [ECB, 2007].
In Ukraine studies on MTM using VAR methodology are limited due to the short
time span of data needed for such studies in the past. Subsequently, recently interest
in the monetary transmission in Ukraine has increased. Studies in that field were
made by Ukrainian economists such as Petryk [Petryk, 2008], Leheyda, Bilan and
others. Leheyda [Leheyda, 2005] in her research on determinants of inflation in
Ukraine discovers long-run relationship between internal and external factors and
19

inflation level in Ukraine using Johanssen co-integration method and Vector Error
Correction (VECM) approach. She identifies long-term relationship between foreign
exchange market, money market and mark-up model variables such as exchange
rate, wage and foreign prices. It was proved that exchange rate, inflation inertia
and lagged money supply are the most important in determination of inflation. In
the short run, she stated the significant impact of the exchange rate and external
sector disequilibrium factor. In the long-run, author concludes that the exchange
rate channel plays important role in transmission of the monetary policy.
Next, Bilan and Kryshko [Bilan, Kryshko, 2008] assess interest rate channel dominance in Ukraine by comparing how the single change of the interest rate influences
various segments of real GDP and localize its interest-sensitive component. Dominant role of the interest channel was rejected but in the same time interest rate
shock produce a hump-shaped response in both inflation and real output. Research
by Starr [Starr, 2004] finds that shocks to monetary aggregates, interest rates or real
exchange rates do not have significant effect on output and prices but rather enforce
inflation in short run and cause delayed temporary real exchange rate appreciation.
Economists report that interest rate is a significant instrument for output regulation in contrast to the effects of monetary aggregates and exchange rates in Russia
[Starr, 2004]. The Price Puzzle proved to exist in Russia. In addition, price stability
did not prove to be the priority of the MP [Buch, 1998] and [Nikolic, 2000].
Relationship between economic outcome and inflation has been discussed widely
in the economic theory [Gokal, Hanif, 2004]. We explain that relation in more
detail as we regard it to be useful for our research. In Keynesian theory, AS-AD
model states that short - run increase in growth will lead to the increase in inflation
while there is not permanent trade-off between output and inflation. On the other
hand, monetarist stated the concept of neutrality of money. In neo-classical Solow
and Swan model technological factor replaced investments in explaining the growth.
20

The portfolio mechanism model developed by Tobin states that increase in inflation
rate induces fall in the return for money therefore people will substitute money with
capital (interest earning assets) and the output level permanently increases. On the
other hand, Stockman model is based on the assumption that money and capital
are compliments, therefore with increase in inflation the steady state level of output
falls. Finally, in neo - Keynesian theory equilibrium potential output corresponds
to the natural rate of unemployment. That means if GDP exceeds its potential and
unemployment is below the natural rate, inflation will grow as suppliers will raise
the prices. On the other hand, if GDP is below its potential and unemployment
is above the natural rate, inflation will decrease as suppliers will push the prices
down.
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Chapter 4
Model Definition and Data Description
Our policy analysis should help us to determine whether the Ukrainian monetary
policymaker (the National Bank of Ukraine) should switch from the both exchange
rate and price level targeting regime to an inflation targeting rule. We put three
main hypothesis in our research:
• the interest rate channel is not effective in the transmission mechanism;
• the exchange rate pass through is high in Ukraine;
• the NBU is not the inflation targeter but rather the exchange rate targeter.
We construct the VAR model step by step defining its main characteristics. The
steps in model construction and its estimation are described according with the
monetary transmission mechanism theory and VAR model estimation theory. We
use the standard tool for estimation of the monetary transmission in Ukraine which
is VAR model. VAR started to be used for the monetary policy analysis with the
seminal work of Sims (1980).
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4.1

The Data

We take the monthly data ranging from April 1999 till August 2008 for a limited
dataset and period from 1999 till 2011 for a full ranged model making up 168 observations. Monthly data are taken simply due to its availability and due to the short
- time span even though the related studies use quarterly data. The only series that
is not available in monthly granularity is GDP. Here we convert quarterly GDP data
into monthly using cubic spline interpolation, which is a common way to do it.
Data are taken from the National Bank of Ukraine public database, National
Bank of Russia and IFS website. The choice of variables is guided by the economic
theory in the New Keynesian models. Svensson (2000) in his small open economy
model used the variables determined in the IS curve, Phillips curve and Taylor rule
equation. We estimate vector of the Ukrainian variables first which consists of the
GDP output gap (GDPgap UA), three - month interbank lending interest rate (IR UA)
as monetary policy instrument, M3 (M3 UA) as monetary aggregate, consumer price
index (CPI UA) as the price level in the country, performance index of Ukrainian
stock exchange (PFTS UA) , USD/UAH real exchange rate (RER UA) as the exchange
rate of the Ukrainian hryvnya to US dollar1 . GDP gap is used due to the variability
in the growth in recent highly volatile economic environment. Real exchange rate
was computed according with the purchasing power parity theory . The decline in
the rate is interpreted as the real appreciation of the exchange rate.
Then the Exogenous block is presented by vector of the Russian economy variables
which consists of the same variables as for Ukrainian economy (GDPgap RU, CPI RU,
IR RU and (M2 RU). The only difference is that we take monetary aggregate M2
(MR RU) for Russian economy, because M3 is not available.
Preliminary data analysis, just by taking a glance on the graphs of our data set
(see Appendix), revealed trend and seasonality in the economic activity measure
1

RER UA and RER RU are computed by using the CPI of the US obtained from the IFS data base.
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Table 4.1: The modified data series
GDPgap UA GDPgap RU
CPI UA
CPI RU
IR RU
IR UA
lRER RU
lRER UA
dlM2 UA
dlM3 RU
dlPFTS UA

GDP gap
consumer price index
3-month interbank interest rate
log of real exchange rate
log and firs diff. of M2/M3 monetary base
log and firs diff. of PFTS index

of Ukraine and Russia (GDP UA and GDP RU). Therefore, we use Hodrick-Prescott
filter to obtain output gap (GDPgap UA), which proved to be stationary. Moreover,
real-time output gap lets to avoid the danger resulting from the use of ex-post data,
which are not available to monetary policy authority at the time of decision making
[Croushore and Evans, 2005].
Monetary aggregate series (M3 UA, M2 RU), Ukrainian stock index (PFTS UA) and
real exchange rates series (RER UA, RER RU) show trend. For these series we take
logarithm and first differencing data if needed to obtain stationary data. The Table
4.1 summarized the resulting data series we work with. Next we examine cointegration between variables. We use Johannsen test for the cointegration of several time
series (see Table 4.2). Trace test indicate cointegration at the 0.05 significance level.
Table 4.2: The Johansen test for cointegration
Unrestricted Cointegration
Hypothesized
No. of CE(s) Eigenvalue
None∗
0.314095
∗
At most 1
0.216676
At most 2
0.062580
At most 3
0.037010
At most 4
0.000236

Rank Test
Trace
Statistic
112.1888
53.75123
15.89878
5.882014
0.036587

(Trace)
0.05
Critical Value
69.81889
47.85613
29.79707
15.49471
3.841466

Prob.∗∗
0.0000
0.0126
0.7194
0.7094
0.8483

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
∗
denotes rejection of the hypothesis at the 0.05 level
∗∗
MacKinnon-Haug-Michelis (1999) p-values
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A standard approach in case presence of cointegration is to consider VAR model
in levels or vector error correction (VEC) model. While making the decision if
to proceed with the VAR in levels model or with VEC model, VEC proved to be
non-stable2 . Thus we choose VAR in levels for our analysis.
First, we consider the VAR model in levels for the home economy. Then we add
the vector of the exogenous variables of foreign economy and we impose a block
restriction.

4.2

Defining the model

In this section we present a formal model that we use for analysing Ukrainian and
Russian economy and their interactions.
We consider the vector autoregression model in its structural form (SVAR), which
is given by equation
A y t = A∗1 y t + · · · + A∗p y t−p + t ,

(4.1)

where y t is a vector of observations and t is a vector of structural disturbances
or shocks. The Disturbances t are centered and serially uncorrelated. That is we
assume that

E(t ) = 0,
var(t ) = Λ,

where Λ is a diagonal matrix.

Diagonal elements of Λ are the variances of the structural disturbances. The matrix
A represents the immediate effects between variable and the parameter p is the
number of lags in the model.
In order to be able to carry out the estimation we need a reduced form of the model.
2

Instability was proven by the unit root test
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Thus consider the resulting equation by left-multiplying (4.1) with the inverse of A:

y t = A−1 A∗1 y t−1 + · · · + A−1 A∗p y t−p + A−1 t ,

(4.2)

y t = A1 y t−1 + · · · + Ap y t−p + ut .

(4.3)

The disturbances of the reduced from model ut are no longer uncorrelated since

var(ut ) = A−1 Λ (A−1 )T .

(4.4)

The relation (4.4) shows how the structural shocks can be recovered from reduced
form disturbances and so the impluse response analysis can be performed.

4.3

Imposing the block exogeneity restriction

We would like to consider the model with both Russian and Ukrainian time series. Since Ukrainian economy is much smaller than Russian economy, we assume
Ukrainian variables does not influence the Russian variables. This can be assured
by imposing a block restriction.
UA
We devide the vector of observations y t into two blocks y RU
t , y t . The vector
UA
y RU
t represents Ukrainian variables and y t represents Russian variables. Then the

SVAR equation (4.1) can be rewritten as






y RU
t



A∗1,11

A∗1,12



 A11 A12  
 



=

∗
∗
A21 A22
y UA
A
A
t
1,21
1,22

∗
∗
 Ap,11 Ap,12
··· + 
A∗p,21 A∗p,22
The desired block restriction is imposed by putting
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y RU
t−1


 + ...

y UA
t−1

 

RU
RU
  y t−p   t 
+

 

UA
y UA

t−p
t

A12 = A∗1,12 = · · · = A∗p,12 = 0.
Beside the economical sense, block restriction has an advantage of reducing the
parameters of the model.

4.4

Identification Issues and Estimation

We choose 3 lags as an optimum number of lags. We use VAR lag order selection
criteria while specifying the model and select the statistically significant lags number
on 5% level by the compromise decision when comparing results of AIC, SC and HQ
information criteria. Next, we exclude possible significance of a higher number of
lags in the model using Wald Test. We avoid inclusion of more distant lags with a
higher probability of a statistical irrelevance.
Once the lag order is determined we proceed to estimation. Recall that the reduced
form residuals can be retrieved from a SVAR model by

ut = A−1 t .

Since there are less parameters in the reduced form model (VAR) than in structural
form (SVAR), we are facing the identification problem. In order to obtain a just
identified system we need to impose n × (n − 1)/2 restrictions on the matrix A−1 .
The most common method of imposing restriction is so called Choleski recursive
scheme. In this method we choose the matrix A−1 lower triangular.
In Choleski recursive scheme the ordering of the variables matters. Different orderings could produce different results. The ordering is determined based on economic
theory. Macroeconomic variables are usually ordered as follows:
1. GDP,
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2. Price level,
3. Interest rate,
4. Other variables (exchange rate, . . . ).
Specifically, Mojon and Peersman (2001) order the variables in each block as: 1)
GDP gap, 2) M3, 3) inflation, 4) interest rate 5) the exchange rate. Therefore, we
make similar ordering in our model. On the other hand, following Boivin et al.
(2002) and Peersman (2003) ordering is different: 1) three month interbank lending
interest rate, 2) the log of the Consumer Price Index, 3), the GDP gap, 4) the log
of monetary aggregate M3. Researches argument it with the fact the central bank
in time of its decision making is not aware of the values of the rest of the variables.
In order to get the robust model we conduct the sensitivity analysis trying both
ordering examples and conclude that the change in ordering does not effect the
impulse responses in the model significantly. Parameters are estimated from reduced
form of the model by standard OLS method. The reduced form error terms are
correlated. We estimate reduced model on logs. In order to get stationary series
annual changes of logs are made. Finally, the impulse response functions show how
chosen variables react on structural changes in the others. In other words, system’s
response to innovations (unanticipated shocks) is estimated by impulse responses.
Variance decomposition analysis should help us to explain the measure in which a
particular variable is influenced by the other variables or by itself. We are interested
in resulting impulse responses to the structural shocks of the national short term
interest rate (IR UA), output gap (GDPgap UA), real exchange rate (lRER UA) and
consumer price index (CPI UA). In other words, we estimate the exchange rate pass
through, the monetary policy effectiveness in prices regulation and other important
MP issues. Conclusions have been made based on the most convincing results from
the model estimation and according to the tests held during the estimation.
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Chapter 5
The Empirical Results
In this section we present results from the model and their interpretation. First,
impulse response functions are presented. Impulse response function shows the
dynamic response of the variable to an error term in the structural equation. Next,
forecast error variance (FEV) decomposition demonstrates the variability degree of
the particular variable evoked by its own shock and by the shocks to other variables.
First, we analyze the transmission mechanism in Ukraine. Traditionally, sizes of
shocks applied to structural VAR systems are measured as either one unit or one
standard deviation shocks of the structural error. We apply one-standard deviation
shock of the structural error as a metric in our thesis.

5.1

Domestic Economy Model

Firstly, we investigate effect of the monetary policy tightening on the economic environment in Ukraine. In Figure 5.1. simulation results prove that nominal interest
rate positive shock generated weak negative output gap reaction reaching its bottom
(−0.002%) in the second month. The result is in line with the economic theory as
interest rate increase diminishes aggregate demand. We also notice that the response
of GDP gap is equal to zero after six months term. Nonetheless, interest rate – GDP
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Figure 5.1: Response of the GDP gap and CPI to the shock of the interest rate
gap pass-through did not prove to be significant for the whole forecasting horizon.
Next, we notice that CPI fluctuates chaotically after the policy shock first declining
by −0.09% on average in the first month. Disinflating response might be the result
of the aggregate demand fall. Nevertheless the response sharply increases afterwards
attaining its peak (0.06%) after the third month remaining slightly positive in the
long run. The response is significant just after two years during next ten months
period. Such a response of the price level confirms the failure of the interest rate
channel in the monetary transmission in Ukraine and it can be also explained by
CB interventions in banking system and financial markets. Moreover, we conclude
that the Price Puzzle is confirmed in the long–run in Ukraine.
Next, monetary policy shock of one standard deviation does not seem to be persistent as we may see in Figure 5.2. That fact is consistent with a short term output
gap negative response. Nevertheless, central bank stimulation of the demand by
decrease of its interest rates in the long run is not enough to bring home GDP gap
at least to its zero response level. Furthermore, real exchange rate unexpectedly,
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Figure 5.2: Response of the interest rate and real exchange rate to the shock of the
interest rate
slightly depreciates (0.003%) initially in response to the national interest rate shock.
Afterwards, persistent appreciating response reaches −0.003% after the half of the
year period. The interest rate channel failed in its role of a correct monetary transmission tool again. On the whole, the interpretation remains to be rather vague as
the responses are mostly insignificant.
Figure 5.3. depicts response of the PFTS index on monetary tightening impulse.
It is immediate and negative on impact which reaches its bottom at −0, 012% in
third month. Such a result is in line with the theory on the asset price channel
although the response is not significant for the whole forecasting period.
The nominal exchange rate shock in Ukraine is guided by the decision of the NBU
to change its targeted rate. Therefore we use the real exchange rate for the estimation. From the Figure 5.4. we notice that response of the price level is equal to 0.21%
and it is normally positive due to the increase of the aggregate demand. Nevertheless, the effect is just short term as import prices appreciation induces disinflation
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Figure 5.3: Response of the PFTS index to the shock of the interest rate

Figure 5.4: Response of the GDP gap and CPI to the shock of the real exchange
rate
pressure; therefore, the response swiftly decreases becoming slightly negative after
five months. Such a short term effect may be also caused by the NBU regulative
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measures. In that case policy authority should decrease its interest rates in order
to restrict disinflation tendency and to be in line with the uncovered interst rate
parity. Moreover, CPI response becomes significant exactly during the period of its
highest positive response. The reaction becomes insignificant after the third month.
Therefore, the exchange rate puzzle can be rejected.
The same Figure 5.4. demonstrates that output gap responds by the gradual
growth and it attains 0.013% in the fifth month. Nevertheless, the response is short
term and not strong enough to ascertain that expansionary effect is discovered.
Economists claim that contractionary depreciation1 proved to exist in high dollarized
states (as Ukraine) but with assumption of developed financial markets [Melander,
2009]. It is explained by substantial liability dollarization of the national firms while
its revenues are in domestic currency. On the other hand, traditionally, currency
depreciation leads to the aggregate demand increase due to positive impact on the
net exports and due to amplified demand for domestically produced goods (NOEM2 ).
Finally, Figure 5.5. depicts the responses of the domestic interest rate and of the
real exchange rate on the currency rate shock. Interestingly, monetary authority
responds slowly by the monetary tightening policy attaining 1% in two and a half
years period; and afterwards slowly decreasing remaining positive in the long run.
Moreover, the response proved to be significant almost for the whole time horizon.
Such a response is in line with our expectations as the monetary authority aims to
stabilize its exchange rate in that way. In addition, we observe that exchange rate
one standard deviation shock does not seem to be persistent, as it increases sharply
first and afterwards decreases slowly, remaining significant for the whole forecasting
horizon.
Finally, we replace the monetary policy tool - interest rate- with the monetary
aggregate M3 and the results are depicted in Figure 5.6. CPI increases sharply by
1
2

negative GDP gap
New Open Economy Macro models
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Figure 5.5: Response of the interest rate and real exchange rate to the shock of the
real exchange rate

Figure 5.6: Response of the interest rate and real exchange rate to the shock of the
real exchange rate
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0.9% in first three months after the shock. Significant response is proved to be just
exactly at its peak. In the long run the response is zero although is not significant
during that period. GDPgap swift drop is equal to 0.003% in second month but it
is insignificant. It is followed by swift significant growth after two and a half month
reaching 0.007%, slightly falling in fourth month and growing again till the end of
fifth month. After that the decreasing tendency is observed till tenth month and
the response becomes insignificant.

Figure 5.7: Response of the interest rate and real exchange rate to the shock of the
real exchange rate
Next, we may see from Figure 5.7. that persistence of the M3 shock dies out
sharply and becomes insignificant after one month. The effect on the real exchange
rate is, as expected, immediately positive and is equal to 0.004%. It declines a bit
but then reaches its highest point in fifth month and remains positive in the long
run. Nonetheless, estimates are surrounded with high degree of uncertainty.
When comparing the reactions on different monetary policy tools we may conclude
that when replacing interest rate with M3 we get quite different results to those
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which we get before. It can be interpreted in a way that monetary policy may be
more effective when using its money supply in order to held its expansionary or
contractionary policy. Moreover, we may ascertain that monetary policy authority
in Ukraine does not use its main tool – interest rate - properly in the transmission
mechanism.

5.2

Model with Russian Economy Block

We extend our baseline model with Russian economy variables in two ways. We
make a block exogenous model with foreign vector represented by similar Russian
variables ordered in the same way as Ukrainian. We make restrictions in a way that
Ukrainian economy does not affect Russian economy.

Figure 5.8: Response of the GDP gap and CPI to the shock of the foreign interest
rate
We start with the impact of a foreign policy shock on the price level which is
depicted in the Figure 5.8. Interestingly, we see that CPI increases by 0.2% on
impact and the maximum response is attained in second month equal to 0.32%.
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These short term responses proved to be significant. Afterwards, sharp fall in prices
level follows reaching zero response in sixth month and becoming negative for more
than two years. We may conclude that the expected negative response of prices
on the Russian interest rate positive shock is delayed and weak which proves the
authority interventions in the real economy development in the state. It may be
the result of regulations aimed to keep Ukrainian goods competitive in trade and
not to let disinflation to induce exchange rate appreciation. GDP gap immediately
decreases by −0.003% which is in line with our expectations and can be explained
probably by the Russian imports appreciation. GDP gap response reaches its bottom
point (−0.004%) in the second month after the shock but then swiftly increases to
slightly positive values and goes back to the negative numbers in the rest of the
forecasting horizon. Moreover, the effect on GDP becomes significant just in the
long run after the seventeenth month.

Figure 5.9: Response of the interest rate and real exchange rate to the shock of the
foreign interest rate
Figure 5.9. depicts estimates of Ukrainian interest rates responses on one standard
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deviation shock in Russian interest rates. We notice initial (−0.22%) fall with
the following sharp increase attaining its peak equal to 1% in the fifth month.
Furthermore, Ukrainian monetary policy authority reacts in a hump-shaped manner
on the CBR policy shock. Besides, the effect does not seem to be persistent. The
response becomes significant after the fourth month and lasts till the fifteenth month.
Next in the Figure 5.9, we observe the response of Ukrainian currency real exchange rate on the Russian policy contraction. We notice the same positive tendency as in case of the price level response on the shock which is in line with our
expectations. Real exchange rate immediately depreciates slightly and the continue
to increase gradually until the fourth month reaching almost 0.002% and sharply declining afterwards (so called hump - shaped response). Furthermore, after the tenth
month the response becomes negative and continues gradually to decrease with the
drop being at roughly 0.01% after three years. The response is significant for almost
the whole forecasting period.

Figure 5.10: Response of the GDP gap and CPI to the shock of the foreign real
exchange rate
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We investigate the impact of the ruble exchange rate on the Ukrainian variables
in Figure 5.10. Surprisingly, we observe negative response of the GDP gap on the
Russian ruble real exchange rate positive shock. The interpretation is rather vague
due to the confidence intervals placement but still is not in line with the economic
theory. Next, foreign real exchange rate shock affects negatively domestic price level
which is not an expected result due to the interdependency of the trade policy in
both countries.

Figure 5.11: Response of the interest rate and real exchange rate to the shock of the
foreign real exchange rate
Evidence on the responses on the ruble real exchange shock of interest rate and
real domestic currency rate is shown in Figure 5.11. Real exchange rate positive
shock of one standard deviation induces Ukrainian currency immediate appreciation
which becomes even stronger in the long run (−0.014%). The result is not in line
with the economic theory neither with our expectations. Moreover, the response is
insignificant for the whole forecasting period. Similarly, Ukrainian policy authority
reacts positively on impact (0.4%) but interest rate response is negative in the long39

run.

5.3

Variance Decomposition Analysis

We are estimating the importance of Russian shocks in comparison with domestic
shocks looking at the forecast errors variance decomposition from our SVAR model.
In particular, we look at the share of the variance of domestic ecomony variables that
can be attributed either to Russian shocks or to domestic shocks. Such analysis lets
us to estimate the relative importance of the monetary policy shocks and exchange
rate shocks in explaining the variability of the variables.
Table 5.1: The fraction of the variance in interes rate due to the shocks
Horizon
6
12
24
36
48

GDPgap RU
0.04
0.07
0.11
0.11
0.11

CPI RU
0.02
0.02
0.02
0.02
0.02

Source of disturbance:
IR RU lRER RU GDPgap UA
0.13
0.02
0.13
0.27
0.04
0.15
0.27
0.08
0.14
0.27
0.10
0.14
0.27
0.10
0.14

CPI UA
0.01
0.01
0.01
0.01
0.01

IR UA
0.64
0.44
0.37
0.35
0.35

lRER UA
0.01
0.01
0.01
0.01
0.01

Table 5.1 shows the share of variance in Ukrainian interest rate that is explained
by the domestic and Russian shocks. Deviation of the Ukrainian monetary policy
instrument is explained mainly by itself (44%) and by Russian monetary policy shock
which accounts for 27% in 12th month. Surprisingly, UA exchange rate impulse
almost does not influence Ukrainian interest rate variability at all. Interestingly,
Russian output gap shock explaines the variability of the interest rate at a greater
scale than Ukrainian output gap shock. In addition, we notice that Russian exchange
rate shocks contribute by 10% on average to the Ukrainian interest rate fluctuations.
In Table 5.2 the forecast error variance decomposition of the CPI is depicted. As
regards domestic price shocks variability we observe that they themselves naturally
account for the most of the variation in the price level in Ukraine. Surprisingly,
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Table 5.2: The fraction of the variance in CPI due to the shocks
Horizon
6
12
24
36
48

GDPgap RU
0.02
0.02
0.02
0.03
0.03

CPI RU
0.14
0.13
0.13
0.13
0.13

Source of disturbance:
IR RU lRER RU GDPgap UA
0.15
0.01
0.05
0.15
0.01
0.06
0.17
0.02
0.07
0.17
0.02
0.07
0.17
0.02
0.07

CPI UA
0.61
0.56
0.49
0.49
0.48

IR UA
0.00
0.01
0.04
0.04
0.04

lRER UA
0.02
0.06
0.06
0.06
0.06

Russian price shocks together with Russian short term interest rates are the next
components important in explaining fluctuations in prices during the whole time
horizon. Ukrainian real exchange rates and GDPgap account for only 6% and 7%
respectively in explaining the price level variance.
Table 5.3: The fraction of the variance in GDP gap due to the shocks

Horizon
6
12
24
36
48

GDPgap RU
0.29
0.41
0.43
0.43
0.43

CPI RU
0.07
0.07
0.05
0.04
0.04

Source of disturbance:
IR RU lRER RU GDPgap UA
0.03
0.03
0.53
0.02
0.04
0.36
0.08
0.11
0.25
0.16
0.12
0.19
0.19
0.11
0.17

CPI UA
0.00
0.00
0.00
0.00
0.00

IR UA
0.02
0.04
0.04
0.04
0.03

lRER UA
0.03
0.06
0.04
0.03
0.03

Next, regarding the output gap variability explanation in the Table 5.3, we notice
that Russian economic activity gap explains the variance of Ukrainian economic
output gap to the greatest extent. To be more precise, in 12th month 41% of GDPgap variance is attributed to Russian output gap shocks. Influences of domestick
interest rates and exchange rates shocks are equal to 4% on average. Interestingly,
Russian interest rate contribution to the share of variance in GDPgap increases in
the long run up to 19%.
On the Table 5.4 the fractions of variance in Ukrainian hryvnya real exchange rate
due to the other variables shocks are depicted. Expectedly, we find that the most of
the variance is explained by its own shocks. Nevertheless, we can see that Russian
GDP gap shocks contribute to the variation in real exchange rate significantly. Its
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Table 5.4: The fraction of the variance in log of real exchange rate due to the shocks

Horizon
6
12
24
36
48

GDPgap RU
0.20
0.26
0.29
0.32
0.34

CPI RU
0.02
0.05
0.04
0.03
0.03

Source of disturbance:
IR RU lRER RU GDPgap UA
0.18
0.06
0.01
0.15
0.08
0.02
0.20
0.14
0.04
0.25
0.14
0.03
0.27
0.13
0.03

CPI UA
0.01
0.01
0.00
0.00
0.00

IR UA
0.04
0.09
0.09
0.07
0.06

lRER UA
0.48
0.34
0.21
0.16
0.14

share is equal to 29% in 24th month and it increases gradually within the time. We
also observe that Russian interest rates explain the variance of the real exchange
rate at a great extent as well. In particular, in the long run, approximately 25%
of fluctuations are explained by foreign interest rates while domestic interest rates
account just for 9% of variance.

5.4

Sensitivity Analysis

In this section we present the model with data ranging for the whole time horizon
from 1998 until the end of 2011. In previous estimations the period from April 1999
till the August 2008 was taken for the analysis due to the outliers in the Ukrainian
short term - interest rates and exchange rates (see Appendix). Some results are
similar to the previous although some are modified significantly.

5.4.1

Domestic economy

In Figure 5.12 we trace similar chaotic response of CPI as in previous analysis with
limited data set. GDP gap decrease seems to be less negatively persistent and it
is insignificant as before. Real exchange rate slight depreciation is repeating after
the half of year. Furthermore, interest rate shock is not persistent in both cases
although the response is significant for a longer time.
Responses on the exchange rate shocks are depicted in Figure 5.13. Monetary
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Figure 5.12: Responses of the GDP gap, CPI, interest rate and real exchange rate
to the shock of the interest rate

Figure 5.13: Responses of the GDP gap, CPI, interest rate and real exchange rate
to the shock of the real exchange rate
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policy authority reaction on the currency depreciation shock differs much as it is
insignificant, not persistent and too weak in contrast with our basic model. GDP
gap shows similar response but reaction is insignificant and less persistent in the
model.

Figure 5.14: Responses of the GDP gap, CPI, interest rate and real exchange rate
to the shock of the monetary aggregate M3
In case of a full ranged data, responses of the variables on the structural shock of
M3 are presented in Figure 5.14. We notice that responses seems even less significant
than in our short ranged data set. The monetary expansion shock of one standard
deviation becomes insignificant after 2 months.
Prices decline immediately and more sharply contrary to the above results. The
drop is higher -0.13% on impact. In both cases response is insignificant for almost
whole forecasted period.
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Figure 5.15: Responses of the GDP gap, CPI, interest rate and real exchange rate
to the shock of the interest rate

5.4.2

Foreign economy

Responses on the foreign monetary policy shocks appear in Figure 5.15. In case
of full ranged data Ukrainian MP authority reacts immediately by the interest rate
0.5% growth in response on the Russian monetary policy contraction. The maximum
response with a higher magnitude (1, 5%) happens faster and it is more persistent
comparing with the previous estimations. Ukrainian real exchange rate shows quite
volatile and insignificant reaction. GDP gap demonstrates a contemporaneous negative effect as before but the response is insignificant almost for the whole time
horizon. Inflation responds differently on the foreign policy shock this time but the
reaction is insignificant.
Estimates of Ukrainian GDPgap responses on the Russian real exchange rate one
S.D. shock are depicted in 5.16. We observe significant drop in Ukrainain GDP gap
(-0.04%) on impact which starts to increase afterwards although not significantly. It
means that contractionary monetary policy in Russia has similar effect for Ukraine
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Figure 5.16: Responses of the GDP gap, CPI, interest rate and real exchange rate
to the shock of the real exchange rate
as the domestic monetary policy. Nevertheless, the response did not prove to be
significant as before.
Inflation level immediately slightly decreases this time again with the ruble depreciation shock. Ukrainian interest rates initial reaction is negative (−0.5%) and
insignificant. Finally, Ukrainian hryvnya exchange rate response is similar to the
limited data model.
All in all, present model did not prove to have more strong or significant responses
most likely because of the problems with the full range data model estimation. On
the other hand, we may conclude that results are quite robust to different changes
in specification and confirm our hypothesis on the interest rate ineffectiveness in
transmission as well as the exchange rate higher pass through in domestic economy.
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Conclusion
In our thesis we analyze the transmission mechanism issues in case of Ukraine. We
aimed to estimate two channels of transmission: interest rate channel and exchange
rate channel. We may conclude that interest rate channel is not effective tool in
monetary transmission in Ukraine. In more detail, innovations in short - term
interest rates do not have significant influence neither on the real exchange rate nor
on the economic activity in the state. Additionally, central bank stimulation of the
aggregate demand by decrease of the interest rates is not enough and doesn’t bring
output gap to its equilibrium level. Output gap response remains slightly negative in
the long term. That means that MP authority does not increase neither consumption
level nor investment in the country by means of national short term interest rates
in Ukraine. Hence, interest rates do not play the role of the basic instrument of the
state monetary policy like in countries with inflation targeting regime. NBU does
not use its tools properly in order to keep prices stable as well. That fact confirms
the NBU exchange rate targeting policy priority. Next, we make the analysis of the
real exchange rate pass through to check if the hypothesis on the higher pass through
in less developed countries holds. The hypothesis is proved as responses proved to be
more strong and significant. Nevertheless, exchange rate pass through does not lead
to strong increase of the economic activity neither. Therefore, we may assert that
exchange rate channel is not sufficient tool of the monetary transmission in Ukraine.
Furthermore, uncovered interest parity hypothesis holds and inflation proved to be
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stabilized in the long run. On the whole, exchange rate channel transmission proved
to be in line with our expectations, although it works correctly with a delay.
Next, the responces on the Russian economy shocks were estimated. Russian
MP tightening does not prove to have enough significant effect on the Ukrainian
real economy; it rather affects the financial sector variables. Consequently, reaction
of the Ukrainian monetary policy authority on the Russian contractionary policy
proved to be significantly positive in the short term only, although majority of other
responses are in line with the economic theory just in a long run. In addition, short
term responses are similar to the domestic economy reactions on its monetary policy
tightening, which is quite an expected result because of the interdependency of the
economies. Both economies aim to keep exchange rate stable in order to support
mutual trade and trades with the rest of high dollarized CIS countries.
Moreover, the FEV decomposition analysis reveals that fluctuations in the Ukrainian
output gap are attributable mainly to the Russian output gap shocks (43%) and Russian interest rates impulses (16% ). Furthermore, the variability in Ukrainian price
level is explained mostly by the foreign economy variables, such as interest rates
and prices. Russian CPI shocks contribute by 13% in the explanation of variances
of prices while Russian interest rates account for 17% of price variability. Domestic
output gap as well as exchange rate shocks explain only 6% of deviation on average.
Interestingly, Russian output gap shocks contribute by 30% on average in hryvnya
real exchange rate fluctuations.
All in all, our findings on the main transmission mechanism channels are similar to
the other studies on CIS intermediate size open economies transmission processes.
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Appendix A
The plots of the series

Figure A.1: Raw Data
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Figure A.2: Modified Data

(a) Ukrainian GDP gap

(b) Russian GDP gap

Figure A.3: Hodric-Prescott filter
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