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1. INTRODUCTION

1.1 Some Preliminaries

What does monetary policy do? There is a wholearebefield and segment of the economics
called "monetary economics” whose sole purposeoiproduce papers explaining what
monetary policy does and how to do it better.

But let us now ask the same question but withtle litvist to it: what is the importance of the
choice of the monetary policy for the economy? lasiake the point clear, we are not
talking about the conduct of the monetary poliayc@the monetary policy has been chosen;
we are talking about thenplications of the choice of monetary policy as such.

The question can be expanded: What effect doesiaecbf a particular monetary policy has
on the economy as a whole? Before the goal of ¢énéral bank is set the central bank has to
determine how it is going to reach that goal. Sodbntral bank has to choose the monetary
policy to be conducted. The choice is importanthi& ways how to reach the goal, but at the
same time the economy is not just a single celamigm. Does choice have an impact on
other economic participants as well? Under alternaionetary policies will economic
participants (households and firms) behave diffdy@nWill the choice of the monetary
policy affect the ways firm conduct business ol Wik choice of the monetary policy affect
the consumption habits of the households?

But let us not get ahead of ourselves. In economissgenerally accepted the main purpose
of the central bank is: maintain price stabilityilghmaintaining the sustainable growth of the
economy.

However the above statement does not answer thatiguef the implications of the choice
of the monetary policy. No matter what the choi€¢éhe monetary policy is, every monetary
policy will try to achieve “control inflation stality while maintaining the sustainable growth
of the economy”.

So the question remains: does the choice of mongtalicy determine the path of the
economy? Does the choice of monetary policy havwe effect on the economy since all
monetary policies have the same goal?

The main focus of this paper is to investigateitheact of the choice of the monetary policy
on the economy.




In USA this question has been raised many timescanently a large debate is under way
should USA move to inflation targeting from the ergst rate targeting, (Bernanke and
Woodford 2005).

This kind of monetary policy transformation fromeomonetary policy to the other has been
termed a "regime switch". In a series of paperm§51998) and (Sims and Zha 1994,2006),
(Sims, Zha Leeper 1996) discuss this problem amfbie several interesting experiments.
They divide time history of monetary policy intoveeal regimes and then they test the
behaviour of each regime throughout the time seA&s they try to interpret the changes in
monetary policy and the effect of those changesheneconomy. In alternate scenarios the
models are oriented towards understanding the wapetary policy would have been
conducted under alternate monetary regimes and wihald have been effects of this
alternate monetary policy on the economy.

What has caused the Fed to move from one regimbetmther and what effect did this
“switch” in monetary policy had on the economy? Whave been the implications of such
behaviour? These questions are investigated ing%ind Zha 2006), (Mankiew and Reise
2002) and (Blinder and Reise 2005).

1.2 Modéelling Challenges

The impact of the monetary policy on the econong leeen questioned by (Lucas 1972) with
the assumption of neutrality. Lucas in his paperpé&ttations and the neutrality of money"
sets up a model where the participants do not teaatown changes in the monetary policy
and the only way participants would react to chaingdhe monetary policy could be if they
were uninformed; or if monetary policy was not kniovadvance.

Recently Lucas reiterated the same argument inradi® force paper, (Lucas 2003) states that
the short term monetary policy stabilizations ekhdlmost non existing gains for the
economy and the policy makers should focus ondhg fun stability of the economy. Similar
conclusions about the lack of effect of the monetaolicy on the long run stability or
possible change in the path of the economy conoes {Sims, Leeper and Zha 1996) where
the authors state the monetary polilogs not cause recessions in the economy. Thus a switch
from expansion to contraction in the monetary polg not an event by itself, but a natural
occurrence of the business cycles. Meaning the shithe economy changes monetary
policy, not the other way around.

One natural question comes to mind: what wouldheeniet effect if the monetary policy was
not changed from controlling monetary aggregatesaiatrolling interest rates in 1980s in




USA? Would there have been any effect on the Amarieconomy? Would the USA

economy still experience the boom of the 1990s utidecontrol of the monetary aggregates
rather then interest rates? As aforementioned soinbat test have already been run in
computer simulations and there are papers with thpgc, but let us look deeper into the
argument and the set up of the problem we are goingestigate.

Argument of testing a monetary policy in an altéen@me with the alternate data can easily
lead us to a new argument about the purpose afdhieal bank as a monetary institution.

The questions here are not just one of the mongiargmeters like inflation, interest rates?
Questions are something along the lines: if theetany policy performs well under monetary
rules (best example Taylor rules or inflation tairggy) and central bank has very good models
predicting the need for money in the economy (cd&inges and monetary needs independent
of monetary policy) do we even need a central b&hke

Maybe it would be better to have a computer runnile@etary policy. This is not a stretch of
an argument. There are many comparative analysdgedlternative monetary policies like
(Sims and Zha 1994,2006), (Bernanke and Woodfo@bp, (Mankiew 2002).

The answer to the above question does the econe®y a central bank in my opinion is
unequivocally: YES. Beyond any reasonable and soregble doubt we would still need a
central banker, and the main reason why we wolildnsed a central banker is the fact the
economy needs someone to determine and chooseotietary policy to be conducted

Again we are not talking about the conduct of tietua monetary policy, but the actual
choice of the monetary policy to be conducted.

Just like the Fed under Paul Walker controlled ntemye aggregates and under Alain
Greenspan controlled interest rates, the econoregsnthe central banker who will be able to
choose appropriate monetary policy at certain tiords perform a switch from one monetary
policy to another (Mankiew 2002)

Let us go a little further and expand the argunveiit already mentioned questions: what is
the importance of monetary policy choice for theolgheconomy? What impact does a
monetary policy have on the economy?

But before we come to an attempt to answer thastepre let us look at the history and
development of monetary policy and economics asesse.

When it comes to the conduct of the monetary pdiire have been many papers written
about that topic. One of the foremost books on tthc of monetary policy history is

! Maybe after the choice has been made a computaucahe monetary policy.




"Monetary History of United States 1880—1960" (Hrean and Schartz 1971). An intricate
look into the way monetary policy is conducted &mel way alternate monetary policy have
been chosen in the USA economy over time.

This magnificent economic work follows the monetagglicy and the development of
monetary policy for almost 80 years in USA.

In the "Monetary History" we have a whole chaptbow the Great Depression, except
Friedman calls it the Great Contraction. In hiswiéhe whole situation with the great
Depression occurred simply because of the factRbeé has completely misjudged the
economy and choose a completely wrong monetargyatithe time. The monetary policy to
be chosen was one of liquidity and not the onéneflow inflation, hence the terminology the
great contraction (monetary contraction that is).

As Friedman and Schwartz elaborate the choice @fnitn expansionary monetary policy
instead of the expansionary monetary policy ledeib@nomy to implode. The liquidity dried
up and the financial system started to crumble utigelack of liquidity and too much debt.
The debtors did not have liquidity to repay thesbt] this caused the banks to lose liquidity
and the banks could not pay out savings depositeyen more people could not repay their
debt, the cycle was imploding and extremely viciolise economy has entered the spiral of
devaluation and a liquidity trap.

For Friedman the solution was simple. Print moran@yoand remove the liquidity constraint
from the economy, thus revitalizing the system.

Prime example of another mistake made by the depdirak is the "great stagflation” in the
1970s.

The usual conception is to "blame" the period @agrinflation and great unemployment on
the fact there was a supply side shock that altéredupply of goods in the economy and has
thus caused inflation. The prices of oil went upgdo the lack of oil supply, not increase in
demand) and the economy simply could not handlé stress. The increase in the price of
oil, led to increase in the prices of other goaad this domino effect propagated. The domino
effect caused economy to spin out of control; tee in prices led to rise in the instability of
the economy and thus produced a rise in the ungmalot (Barsky and Killian 2001).

This is the usual "text book" explanation of thear stagflation in 1970s in the USA.
However the interpretation by (Barsky and Killia@02) is completely different. The main
reason for the great stagflation was the wrong gondf monetary policy and possible a
wrong choice of the monetary policy. The Fed badwn the stabile Philips curve and the
purpose of the monetary policy was to control thenemy’s movement along the Philips
curve. So the policy increased inflation in oraeidecrease the unemployment; however this




policy tool did not work, due to the change in #pectations of the economic agents the
economy spun out of control resulting in high untyment and high inflation.

Both of these examples show how the conduct of maoyeolicy was not optimal. In the
case if the Great Depression (Great Contractiom)~#d should have put more money in the
economy and stimulate liquidity of the system. &s& of Great Stagflation Fed should have
focused on the control of inflation, not on the ttohof unemployment.

As illustrative these examples are about the candiithe monetary policy they do not say
anything about the choice of monetary policy. Whatuld have been the impact if the
monetary regime was different at the time?

Let us assume Great Contraction and Great Deprebsige occurred only due to the wrong
conduct of the monetary policy. In that case th&tat®lization of the economy was the effect
of the inappropriate monetary policy. The questidfas the inappropriate monetary policy
that has led to the recessions or the wrong choicthe monetary policy regime?; still
remains to be answered.

Another argument is the fact that hindsight is gisv20/20. Some of the monetary policy
tools and models Alain Greenspan had at his disghsang his term as the Fed's governor,
for his predecessor in 1920s could only be desgdribewildest monetary science fiction

papers. The computing power and the informatiow fsamply did not exist in 1920s as they
do today. It is much easier to say the monetarycpolas wrong looking from today's

perspective then it was to actually do somethirak tlhen.

So the following question is more of a scientifetture, rather then applied one: what would
have happened if the Fed had conducted differemetaoy regime? Would great depression
occur if there was inflation targeting back in 192%ould stagflation occur if the Fed

controlled interest rates instead of trying to seas a tool for full employment in 19747 |

believe these are the real interesting questions.

Alas there are no simple answers to these questldreseconomy changes almost yearly, let
alone in the time span of several decades. We doylid make some parallels between the
occurrences in history and in recent times and these as some ponders of economic
behaviour of the economic participants. One coulgi@ the economic set up in the late 1990s
has been similar to the one in 1929. It is truetaof similar things have happened: low

unemployment, high stock market, prosperity. Theatk market crash, one happened in
1929, the other happened in 2000, with an intergdtvist. The stock market after the 1929
crash bounced back up and broke new highs in mettéryears; however with the 2000

crash the NASDAQ is still only one half of its maxim value and Dow Jones is only now

reaching its all time high levels (end of 2006).




There are strong differences in the way of lifelB29 and 2000, there are some economic
similarities and the truth remains that the condiighonetary policy in those two periods has
been completely opposite.

Once the stock market collapsed in 1929 the Fed thésvas a natural progress of the
economy, since the 1920s had large inflation, sodesf deflation was welcomed by the Fed,
but once the banks started to go bankrupt it wagoab the economy was in deeper
problems. However once the Fed reacted in 1932staiready too late.

The Fed under Greenspan's tried to curbed the st@gket explosion with higher cost of

borrowing. The strong growth of technologies stodaibling its value in 1997 and 1998 did

not seem sustainable in the long run, nor have bigthgrowth rates of the stock market been
followed by the actual fundamental changes.

In 2000 the behaviour of the Fed was completelyosjip of the one in 1929. Once the stock
market crashed the Fed perceived this as a sysi@midem for the economy. In order to

provide the economy with enough liquidity the Fedi¢red interest rates and tried to provide
liquidity for the economy through large open mar&perations and inputting new money in

the economy.

One can make similar parallels between 1974 analytdgletween 1973 and 1975 the price of
oil quadrupled, the Fed was faced with a massiyplgushock. Same thing has happened
between 2004 and 2006, the price of oil has quagdyut this is where the similarity
between the time periods stops.

There are no gas lines in the USA today, thereasparallel movement of prices and
unemployment, and we are not seeing any sings agjflation. But what is even more
important the monetary policy was completely regdra/Nhile in 1974 the Fed was oriented
towards increasing employment in the economy, efitst decade of Zicentury the Fed
was oriented towards keeping inflation low and jmong interest rate simulative
environment in period 2000-2004.

In order to better understand the behaviour ofcrdral bank in certain economic situations
and to understand the drive behind the choice efrttonetary policy it is necessary to
understand the history of monetary economics.

Once we understand the history it would be muckee&s explain the choice of the monetary
policy regime and understand the consequenceseathbice of the monetary policy regime
in a small open economy.
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1.3 The power of rational expectations

This section offers a brief history of the devel@mnh of economic thought and the
development of the solutions for dynamic problemegonomic/econometric models.

The problem of dynamic behaviour of economic agest®ne of the oldest and most
interesting problems in economics. One of the faesbple to write about this topic is Alfred
Marshall in his Principles of Economics (Marsha®Qg

Marshal tried to formalize the problems, but thecdssion of the dynamic behaviours of
economic problems can be found even earlier. Ontheffirst dynamic problems was the
interaction between the issuance of bonds and émauvour of the government finances,
these concepts can be found in the works of DawarBo's "On the Principles of Political
Economy and Taxation" (Ricardo 1817). In his booikaRlo discusses the problem of
funding a war through two principal means: taxed/@andebt.

The popular concept of Ricardian equivalence isingt more but a dynamic optimization
given the current expectations of future variabteanely the current expectations of future
government funding. The concept was described madoaper by (Barro 1974)

Another even earlier concept of economic dynamass loe found in Hume's (Hume 1752)
essay about money where Hume hypothesizes aboupdhbsible neutrality of money
concluding the money alone can not have a prolongatl effect on economy. A concept
mathematically developed and defined as neutrafitponey in (Lucas 1972).

Even though in those early days of economics tbe@uists did not posses the mathematical
tools to answer complex optimization questions Wwhperplexed them they have openly
discussed them and tried to answer them throudtal/analysis.

The verbal analysis has stuck with economists @regations and today the results of that
verbal discussion can be found today in complexheraatical models in economic papers.

The model to be developed in this paper is priflyipa macroeconomic model; due to that
fact further discussion in this section will be aedjng the macroeconomic developments of
dynamic tools.

Macroeconomics as a science came out of the tofwrde known was the "General Theory
of Money Interest and Unemployment” (Keynes 196&4en 70 years after it was written it is
still one of the most widely cited economic books.the period from 1966 to 1986 "General
theory" was 1% most widely cited book and Keynes died in 1946r{ial 1990).
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As a book "General Theory" is a work is full of gtiens about the influence of behaviour of
one agent (mostly government) and the reactionshefother economic agents (mostly
households). Thorough the book the questions ahowt do the actions of one economic
agent influence the behaviour of another economgenaare asked.

This interaction between agents and how the effeictertain policies are being propagated
thought the economy latter gave birth to one offthmding pillars of Keynesian economics:
the economic multiplier. Under this assumption #ftects of certain policies like fiscal
spending do not have a liner influence on the espndut a non linear effect, yet to be
determined as positive (greater than 1) or negdsn®ller than 1), (Barsky, Makiew, Zeldes
1986).

The question of how to solve the recursive probl@msconomics and the influence of one
economic agent on the other was not answered it\Gbeeral Theory". But the intellectual
foundation of the analysis of the recursive proessgas laid down.

The impact of the "General Theory" in economics Yedisvery soon. As the direct result of
the Keynes' work I1S-LM model was born. The firstldhe oldest macroeconomic model was
the work of the young (33 years old) John Hickshia 1937 paper "Mr. Keynes and the
Classicists: a Suggested Interpretation”, (Hick37)9

Trying to reconcile the stands of the classicalneooists who believed in the self correcting
mechanism of general equilibrium models and Keymiesi about the inherent instability of
the economy, Hicks tried to interpret the main poiinthe "General Theory" as an interaction
between two curves the IS and the LM.

The IS-LM model was a simple graph that preserttedriteraction of the goods market and
the money market. However the model, even whera# latter much more sophisticated, had
several inherent problems that latter manifestedhelves in the actual conduct of monetary

policy.

One of the main problems of the model was theitagas very general and almost too macro.
It was hard to anticipate the behaviour of the eaain agents; the expectations of economic
agents were not included. The second big probletheomodel was the fact the model did not
care about the simple household. The microeconaspect of the economy was not included
in the analysis and it was assumed the economyifunscas aggregate.

So what is today the foundation of the economidyaig the household, was ignored in the

early Keynesian models. The model assumed thexe &ygregate and the economy behaved
as the leading agent (government) said it shoutébe The focus was on the fiscal power of

the government, which was able through discretipnapending to facilitate the

12



countercyclical behaviour the economy needed. Magegbolicy was slightly pushed aside
and it was assumed it served the current fiscatyoh point stated by Friedman (Friedman
1956, 1969).

One has to be fair in analysis and say that witlofalhe flaws from today's perspective the
IS-LM model was pure and simple revolution

With the creation of macroeconomics as a scienegns has initially bypassed the recursive
nature of economics as a science. After the "GénEheory" and Hicks' "Suggested

Interpretation” a new model was formed. The firgicnoeconomic model was the first tool

the economists had when making decisions. The mwdsla static one, but it was able to
answer crucial economic questions about policyceffeHowever the main problem of the

Keynesian models was the fact they were ex anteetsodheir basic function can be

summed up like this: if there some shock or a paticange in the economy induced by the
fiscal or monetary policy, how will the economy c&a The early Keynesian models did not
have households or any other microeconomic paaint§y as mentioned, just aggregate
economy.

The faultiness of those models was raised by therge Chicago School which was led by
Milton Friedman and Edmund Phelps (Friedman 1969vhich they are asking following
questions:

How do households influence the economy? What wbeldhe path of the economy if the
participants are prepared for economic shocks? \iflaence do microeconomic structures
have on the aggregate economy?

Today these questions are standard modelling quesstbut at the time, considering the
prevailing economic academic opinion these questwere sacrilege.

This last questions caused biggest chink is thenKsigan armour. The works of Friedman,
Phelps and Anna Schwartz have noticed some mawmsfin the Keynesian reasoning were
discovered, (Friedman 1969)

The main premise of the Friedman — Phelps workhés Household's expectations of the
future. Once this variable is included in economiadels the economic analysis is radically
altered.

The assumptions about expectations are highlytiméuior an economist. Households receive
information about the status of economic varialiethe economic system which surrounds
them, once they have information about the statéhefeconomy the households create

2 Here two works come in: Theory of Consumption Fiamc(1957) and Monetary History of United States
(1963)
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expectations about the future events; they trydjusa their economic behaviour to those
expectations and prepare for economic shocks

As described in Friedman's Nobel lecture (Friedrh@iA7), the expectations are created on
the basis of household's adaptive behaviour tantve information; hence the expectations
process is named adaptive expectations. This hgps is based on the theory the
participants adjust their expectations by the défiee in their previous expectations and the
actual outcome, so in essence the expectations asran adjustment variable to the model.

Taking into account economic participants receiméorimation from the economy that
surrounds them, they process information and basedhat information prepare for the
future. The problem of household's expectation tdation Friedman used in two separate
direction of his research.

The first was microeconomic and it was describedTiheory of Consumption Function”
(Friedman 1957). In this monumental work Friedmaa tefined the household consumption
over time. The work also determines the reactidrisoaseholds towards fiscal and monetary
changes. The main foundations of Friedman's relseant be summed up as follows:

a) People plan their expenditures over long hoszafrtime

b) Economic participants (households) try to "srhoout" their consumption over time,
although their real income will vary thought thigies.

c) In order to have a major shift in household comgtion households have to believe the
shock is permanent, not just temporary.

The permanent income hypothesise had profound imgacthe perception of economic
behaviour of households. The main controversy wganding the tax policies of the Kennedy
administration. The temporary tax cut was not atpaeseconomic decision. According to the
permanent income hypothesis due to the fact taxwast only temporary the impact of it
could not have a very strong impact on consumpiioviewed form a long time period
perspective.

The second direction in Friedman's research wasraeesnomic. Here Friedman (in
cooperation with Edmund Phelps) went against Phityprve hypothesis which was the main
policy tool of the prevailing Keynesian doctrinetb&t time (Friedman 1969).

At the time the Philips curve was thought to be tittmate policy tool. The economists
believed there is a stabile inflation — output &aifls. In this economic frame, policy maker
once faced with recession just had to increasatiofi (through fiscal or monetary policy)
and the level of unemployment would go down. Inecakthe explosive economic boom the
policy maker would make the reverse policy and thet economy back on the sustainable
growth path (Sargent Lucas 1981).
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In this segment of his research Friedman statedeth® no permanent or long run
employment/output — inflation trade-off. The economarticipants can not be fooled every
single time and eventually this surprise effect wiar off and the policy will not have any
effects (Friedman 1977).

At the ends of the Philips curve the temporaryatdin — employment trade off will break
down and lead economy into hyper inflation or ir@oother great deflation, the policy
undertaken by the fiscal or monetary authority $exdone of the extremes at the limit ends of
the inflation unemployment relationship towards @mstable equilibrium outside of the
relationship.

This economy prophecy came to life in the 1970sewit was called stagflation. The recent
research by (Barsky and Killian 2001) show the gs#agflation was in essence a wrong
monetary policy conduct, not some major supply $aileshock).

Although Friedman's work was ingenious and presémésfoundations of modern macro
economics the question of economic dynamics andrse® relationships in the economy
was still not resolved. The main problem of how dlbape and econometrically solve
expectations was still open. Although the theorg wduitive it needed a strong econometric
foundation behind it.

From today's perspective the theory of adaptiveeetgtions has several problems; the first
one was the theoretical: how the expectations amadd? Friedman stated adaptively, the
past variables are weighted unequally and the ¢apexas are created, so this can be
mathematically presented as:

yte+1 =ay, t 0'(1— 0’) Yiat 0'(1— a)z Yot 0'(1— a)gyt—s Tt 0'(1— a)n Yi-n

What is extremely relevant about this mathemafmahation of the expectations is that there

are no major shocks, there simply can not be amy,dae to the fact the past variables also
have effects on the creation of expectations. Rradexplained that all shocks are propagate
thought the economy in from of a lag, (Friedman1)96o it takes time for the shock to take

full effect.

The model has an important implication for the ckoof monetary policy is a small open
economy: if there is a major shift in the excharage the expectations variables like inflation,
unemployment and future exchange rates will nostdrally alter because of the weights the
expectations have on the past variables.
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This model prevents research in direction of sudsteps and major policy changes and that
is precisely what this paper is trying to investégeSo we and the economy needed a better
model.

As we can see the adaptive hypothesis did not $be/problem of large shocks.

The second problem of the adaptive hypothesis wasth incorporate adaptive expectations
models into the econometric setting and estimageviiue of the weights to be attributed to
each past observation. The expectations as a ptmaimethe economic models were not
enough. The incorporation of expectations in ecananodels had to satisfy the econometric
conditions as well as overall mathematical solvgbibf the models. This problem will be
solved by the Chicago's third school of economawitiit.

When discussing the recursive relationships inett@nomy we have to pay attention to the
two separate problems. The first one is the matheatdormation of expectations and the
solution to the workable econometric setting witkpectations. The second problem is
mathematical formation of the dynamic behaviouthef economic participants. If we assume
the economic participants are rational and act time@ew information is received we have to
have mathematical tools that can react instantahgdoo the new inflation and the change in
the behaviour of economic participants.

The mathematical tool of dynamic economic behavimirthe technique of dynamic
programming with its main tool the bellman equatioamed after the father of dynamic
programming Richard Bellmah (Bellman 1957) Over time the bellman equationaee the
workhorse of recursive macroeconomics.

The dynamic programming has the main assumptioaptimality, meaning the economic
participant behaves optimally considering the infation available, (Cooper and Adda 2003,
page 14)

One of the early examples of combination of theasiyit setting can be found in (Muth 1961)
and (Lucas 1972) who states the whole premiseeobfitimizing agents with forward looking
expectations is based on the principle of optimalihe fundamental principle of dynamic
programming.

In early 1960s John F. Muth was working to the Boiluto the movement of prices of futures
contracts and the way traders come up with futprees. The main problem Muth faced was

% The story about how the dynamic programming wagecris an interesting anecdote. In mid 1950s stude
Richard Bellman entered the classroom several m@ldtte. He saw a problem on the board and vitrdtawn,
thinking it as homework, but in reality it was tiléroduction to the lecture and the professor wasrgy the
problem could not be solved. Not knowing the prabkan not be solved; Bellman went home and solved t
problem. The theory of dynamic programming was bBth professor and Bellman was surprised at the
discovery.
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how to model economic behaviour in an informatiach rsetting, where the moods of
economic participants are fast changing and the 86 new information is almost constant.
Trying to solve the problem Muth came up the thesdrgational expectations.

Although in some ways similar to the theory of adapexpectations, the theory of rational
expectations had many novelties. The theory casubened up as follows:

1. Economic participants have expectations about éugwents.

2. The expectations are made based on informatioraéei but the information does
not have to be perfect information.

3. Expectations are made on all available information.

4. Economic participants will act upon their expedas.

5. There is a representative agent in the economyalireonomic participants have the
same expectations since all of the participantsehthe same information (this
assumption came from later works and is not diyestiited in the Muth's early paper).

6. If the expected event occurs there shall be ndigeato the event, since all the agents
have already prepared for the event.

The last two assumptions are crucial for the theofyrational expectations. The first
assumption is of the representative agent and piés that one agent covers all of the
economy and that this participant and the econoonatrhave the same model (Sargent and
Lucas 1981).

This makes economic modelling a lot easier, theneoty of many participants can be

explained through just one participant presentihgthers. The model assumption of rational
representative agent has an important policy impbos as well and we shall see this in the
model latter developed in this paper.

If the econometrician (policy maker) has the samuelel as the economic participant in that
case the policy outcome will be exactly as predictand this leads into the second
assumption the assumption of neutrality.

The combination of representative agent and netytrial what gives power to the rational
expectations models. In the model created in tligep the representative agent is used
extensively and the neutrality is the main assuomptvhen the economic policies are made.

These two assumptions are the foundations of tineé @hicago school led by Robert Lucas,
Robert Barro, Thomas Sargent, Edward Prescott angéht and Lucas ed. 1981). Modern
macroeconomics is built on rational expectatioqsineal control, dynamic programming and
neutrality of expected policies.
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We should also make a note about the mathematiold tised in this paper, which are based
on the tools of optimal control. In physics the lgems are solved using the mathematical
tool called optimal control. The process and thteupeof the optimal control problem can be
described like this:

a) The person conducting the experiment has to Aduaction how the variable will behave

through the time length of the experiment. In ecoits this is the time series. The name of
this variable is the state variable.

b) The person conducting the experiment also ndeslyariable that he is going to control

thought the length of the period. This is the cointariable.

c) Once the state and the control variable areddbe value function is set up.

This is the main set up of the dynamic programmimatue function. In economy a state
variable can be income and the control variable lmarconsumption. So we are trying to
maximize the consumption considering the streamadme through time.

As presented in the above example the economy résesnble a complex system that could
be solved using optimal control. In economics weehi@me variables that can serve as a state
variable and the control variable is easier tougetThis argument may look sound; however
that is not the case in economics. There are twio neasons why the usual tools of physics
can not be so easily applied to the economics.

The first reason is the fact human beings will i®pond to the same occurrence in the same
way every single time. While under same condititives water will always boil at the same
temperature this is not the case with the econgraiticipants. Again we can use the oil for
an example. In the 1970s the price of oil wentglyaup and stagflation ensued. In early'21
century the same thing occurred but there was agflation. So for the same "stimulus”, we
have a different response. But it is also obvidwad today we have a very different economy
and knowledge of economics then we had in 1970s.

The second reason is that the rules of the systenfrequently changed and with them the
expectations of the economic participants changees In physics it is easy to repeat the
same experiment multiple times; however that isthetcase in real life economies. The same
policies can be repeated under similar economie’daut the experiment can never be
exactly replicated.

This problem of the theoretical and practical digartion of the assumption of the
representative agent was almost immediately rezedrnand the solution to that problem is at
the forefront of the modern economic research &#rgnd Hansen 2001).

* One of the policies that can be used repeatedlytar Tylor rules.
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Robert Lucas (Lucas 1975) has defined the problémlternate settings in the model and
called it model misspecification. Further reseaofhthis topic was made by (Sargent and
Hansen 2005) in papers “Certainty Equivalence” afidodel Uncertainty”. The
aforementioned papers are trying to set up comgbexomies that have still a representative
agent, but with a multiple choice of models and timeertainty regarding what model to
choose. We shall obey the Lucas critique and wdl skea up two models, one for each
monetary regime.

We use basic properties of the rational expectatard we shall use the main tool of rational
expectations and incorporate it into the optimaitoml mathematics used in the model.

This tool is called cross equation restriction, fitdt we shall set us an optimal control
problem.

Let us look at a representative household. The dtfmld has expectations about economy.
The economic decisions are made without the infleeof the household and under current
set of economic rules. The rules are provided agtdrchined by the policy maker and the
household has to optimize its behaviour with respgecthe current regime of rules. The
determination of the policy rules and the effecthmfse rules is the main focus of this paper.

We shall look at a state vector y. The vector mégrination set from the beginning of the
economic regime that started at time s, the suftstdenoted the history from s to t. In this
system we have a transition movement:

And the law of transition of the exogenous compoémres is

Zt+1 = f(zt’£t+1)

Wherece is a set of shocks with an undetermined distrdyutComponent z is the part of the
economy not under the influence of the economicmadaut the rational agent is trying to
make a probability distribution of the componerdrd create rational expectations based on
such distribution. The decision of the rational rdgare influencing x and now we have the
transition law of x as:

Xivp = g(xt1zt7ut)

The movement of economic decisions thought time lbandenoted with the following
decision rule function:

19



u, = h(x,z,)

From the above equations we have the behaviourcafamic agents, determined by the
economic processes around them and under the dflédke economic institutions that
determine the economic system. The above problambeasolved using a feedback-feed
forward solution for the set up of the Stackelb@rgblem. Using a min-max Bellman
equation, but we shall leave this for the chaptethe behaviour of the central bank.

As the problem notes we have economic environmeith whocks and an economic
participant trying to optimize its behaviour witkspect to the shocks he does now know, but
he can expect.

The main point of the description of this problesmbt finding the solution to the problem,
but setting up the economic groundwork for the grequation restriction. Let us now see
how the cross equation restriction works in practic

Lemma 1. The representative agent creates rational expectations of the economic
conditions.

Proof:

This lemma is the fundamental property of the raloexpectations models and it is called
the cross equation restriction. We shall use afgpp@xample in this case.

Under rational expectations the expectations ofrépgesentative agent are always correct,
using this we can set up the following condition:

The expectations of the economic agent are alwagea, from this we can obtain proof by
example. Let us solve the following difference e@ra

pp=a+Bpi,te€
Where p is some variablgy,, is the current expectation of future value of thatiable,a
andp and constants arids error with property N(@)

The only way to solve this equation is to use tladition stated adobe. If we take
expectations of the above equation and use thetemmdtated we get:

P, =a + Bp..
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Solving for p* forward we get the rational expeuiats equilibrium

QED.

The above equation gives us the practical tool Howsolve models containing the
expectations. For more solutions to rational exgtems models the reader is referred to
(Sargent and Lucas ed. 1981a)

This rational has made the rational expectationdaisoso appealing and practical. Models
having expectations of future variables can eab#y solved using the cross equation
restriction.

1.4 Comparing economies

The determination of proper economic policies i lardest thing for an economist. At the
beginning of this paper we had discussion regardiwg fundamental problems for
economist: it is hard to conduct and to repeat ecot experiments is the first problem, the
second problem is the fact the structure of theeot changes over time.

Both of these problems present a real life probfemthe policy maker since they are

interrelated. As the economy grows and develops @wme the behaviour of the economic

participants change and the environment of the @oan participants changes. 50 years ago
monetary policy was conducted thought the actuaremse (printing) and decrease
(destruction) of money in the economy. Today weraoeing towards the cash-less economy
where money is replaced with computer signals.n®@aronetary policy tools used fifty years

ago might not be applicable, on the other handetbeence of the economic problem has
remind the same: how to avoid or at least dampemtisiness cycles volatility.

Following this logic it is hard to create a stal®sonomic policy rules that would fit the ever
changing landscape of our lives. It is also juddiffscult to create economic predictions about
how the economies of past would react to the cureenonomic policies or how the today's
economy would react to the current economic pdieied today's economic set up.

Given this one can only make comparisons.

For example one can create comparison about theoegoof USA in 2006 and the economy
of 1929 or 1974. Given the vastly different struetiof those economics and the overall
economic and social developments we might eventlsaynly similarities that these three
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economies have is that they are geographicallhendame place and the currency is still
called Dollar, although the look of the notes hiaanged as well Everything else is different,
money, communications between policy makers and eit@enomic participants, flow of
information, technologies and the propagation adnemic shocks, the impact of global
politics and the globalization are just few varemblwe can distinguish that create such
massive differences between the USA economies 29,18974 and 2006. So we can make
just parallels, but not adequate comparisons afiditdy not the policy comparisofis

Bringing the argument closer to home; how can wapare the closed economy of Slovenia
in SFRJ in 1967 and the economy of a small openauog with membership in the EU like
Slovenia is today. There are not just social déferes between the two economies (Slovenia
in SFRJ in 1967 and Slovenia in 2006), but themmnismportant economic difference as well.
In 1967 Slovenia was a member of a closed econamie today it is an open economy and
a member of a large monetary union. The geograplkimaparison is there, but there is
hardly any economic comparison.

But the question regarding the success of the 8lameeconomic policies remains. Would
Slovenia been better off if it had followed Croatimonetary policies and vice versa?

We have already noted that it is impossible tourethe economic history; Slovenia can not
perform Croatian economic policies in a repeategegrment in a closed environment.
Alternative question can also be asked: how woulth@an economy look like today if the
Slovenian policies have been used? Again it doésmake much sense to repeat Slovenian
economic policies in Croatia since we can not gebmatrolled economic environment. So
what are we left with?

We are left with two similar economies that havelemaken two alternate policies. We can
not repeat experiment, but that does not mean wenoa compare two similar participants
under different conditions.

Another question that remains to be investigated ianthe focus of this paper from the
introducing argument is the monetary regime in opeanomy. How can we compare the
monetary regimes in a small open economy? As na&daan not just perform a monetary
switch and then see how the economies will reacty@ have to do something easier.

In order to perform analysis of alternate monetslcies we have to solve two problems:

®> The greenback as also a little of yellow and ibkénself these days.

® Although it might not be the best thing to creatéicy comparison that does not mean the econoroidets
can not use the data from alternate time periaisari excellent comparison of the same model ferift time
periods see Reise (2004).
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1. Find two compatible countries. Similar past, contgiledifferent present (due to the
different monetary regimes as hypothesized), sma@@nomy structure (same labour
education, same GDP, same size). This has alreaely done, we are going to use
Slovenia and Croatia.

2. Determine what a monetary regime is in a small opesnomy and then model the
regime or regimes.

The first problem is not hard to solve. Most of thesocialist European countries share lot of
economic qualities and have similar economic pAHthave experienced transition from
planned socialist/‘communist economy to a capitdiise market economy. Along that
transition they faced similar problems and triedmaximize the effect of their policies.
Fifteen years after the end of socialist systemhaae the ability to look the economic status
of each ex socialist country and determine how esgfcl they have been in their policies and
the choices they have made.

The second problem might be slightly harder. Whisnussing big closed economies we have
mentioned three monetary regimes: control interasés, control monetary aggregates,
control inflation. For a big economy that is selfffcient these are the three generally
accepted monetary regimes. The Fed’s control ofatasy aggregates, as practiced by Paul
Volcker the control of interest rates, as practibgdilan Greenspan and today the control of
the rate of inflation, as practiced by the EMU.

When it comes to a small open economy the proldémthe choice of one of these regime
might me more difficult. The way a small open eaoydunctions is vastly different then the
closed economy. So monetary regimes might not peogpiate as already noted.

A small open economy, by definition is a small emowy that is largely dependent on exports
and imports as part of the GDP. Monetary polica ismall open economy is also very tied to
the flow of capital. New investments and the inflofvcapital could alter the employment

structure in terms of percentages. But the poivbuld like to stress is the fact that capital

flows will cause exogenous changes in the targeabies under the monetary regime. So just
from this simple example we can see that in smp#noeconomies the three targeting
variables (monetary aggregates, interest ratestiori) might not be appropriate tool for the

central bank to control, so we have to turn to heovariable and that is the exchange rate.

If we do opt for the exchange rate as the apprtpnmaonetary policy for a small open
economy we automatically have the answer to thestgprewhat monetary regimes a small
open economy can choose from: fixed exchange rat¢he flexible exchange rate.

For our purposes we shall define fixed exchange magime as any monetary policy where
the exchange rate is held completely fixed or snell band. The Croatian National Bank
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states "we intervene in order to decrease theililaif the exchange rate”, CNB’s (web site
www.hnb.hr).

We shall define flexible exchange rate as the exgbarate monetary regime where the
central bank directly intervenes in order to maldprithe exchange rate with some purpose
and move it in certain direction. In this paper sf&ll assume the direction of the central
bank’s actions is always towards depreciation.

1.5 Set up of the paper

Now that we have defined what is the monetary regimma small open economy we can ask
the main question of this paper: Does the choicaaifetary regime in a small open economy
have impact on the economic parameters? Does thieecbf the monetary policy create a
system that defines the behaviour of economic @péants? By economic parameters | mean
macroeconomic variables like: real GDP, employmatilation, real exchange rate. Keep in
mind the author here is talking about the whole (feeconomic variables, not just one
variable. | am not trying to solve the problem like inflation greater under fixed or under
flexible exchange rate regime? | am talking abbatéconomy as a whole. Does the choice of
the monetary policy determine the future path & wWhole economy? In this paper | will
argue that it does.

The main thesis of this paper is that the choicenohetary policy for a small open economy

determines the path of the whole economy and epartycipant in it. Since the determinant

of the monetary policy is the central bank | slaatjue the choice the central bank makes
(between the fixed and flexible exchange rate reyira the most important choice a small

open economy has to make, because it determindstthie path of the whole economy.

The choice of the monetary policy has a recursffeceon the economy. Once the monetary
policy is chosen the economic participants notedheice and start behaving accordingly.

The behaviour of economic participants influendaes €économic data. The data generated
from economic participants further enforces theehdwiour and this recursive effect

propagates through the econdmy

As the economy by the system is defined by theaehoif the monetary policy so is the
economic data. The economic data is the directymtoof the economic participants so if the
thesis is correct we should see different dataesafar same economic variables.

" This tautology is the direct effect of the crogsation restriction and the forward solution of thedel.
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| present a rational expectation model augmentedofien economy. Due to the Lucas
critique | present two versions of the model, ooefixed exchange rate regime and one for
flexible exchange rate regime | then analyse theawieur of the economic agents with
rational expectations model, under different regim&pecial attention is paid to the
implications of monetary policy on inflation andlation on the real exchange rate.

This paper is organized as follows. Part two dg¥ela model using tools from rational
expectations and optimal control. The special ersighia not the two regimes and how each
monetary regime needs its own model. Part threksl@t implications of the model. The
focus in this part is on the effect of the reallexuge rate on the behaviour of consumers and
producers. Part four looks at the economic datahenvd economic data relates to the model.
This part tries to connect the main thesis of tloeleh with the real economic data. Part five
concludes.
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2. THE MODEL

In this section we are going to develop the moddid used in this paper. The model used is
going to be an rational expectations model witbrefremphasis on the tools used in dynamic
programming and optimal control literature.

The emphasis will be on how the participants behalien faced with choice and what the
governing force behind their behaviour is. Speai#éntion will be paid to the creation of
alternative models for each monetary policy regime.

2.1 Theimplications of the Lucas Critique

Lucas in his seminal paper about the use of ecotranie economics argued the econometric
models are not equipped with adequate ability wogaize abrupt changes in economic
behaviour of economic participants and to simuthtesse changes (Lucas 1975). By abrupt
changes in economic behaviour Lucas meant chamgexanomic policies or economic
regimes.

The econometric models are based on the pastwlaém there was some stable relationship
between the variables, but there is no guaranteestationship of the two economic variables
will not change in the future.

This is an extremely important point for the deypsh@nt of the model in this paper. If the
economic participants behave the same way undemametary regime we would only need
one model. The data generated under alternativeetagnregimes would have to have
similar properties. However if the choice of thematary policy changes the behaviour of the
economic participants the parameters of the moale o change as well (in essence we need
one model for one system) and the data generatdel wme regime will be different from any
other regime. This demand posed on the economideltnay the economic process will be
reiterated several times in this paper and dematestin several examples as well.

The main point of Lucas Critique is that under eliéint monetary (or fiscal) regimes the

parameters of the model will change as the reginamges. The change will be instantaneous
and abrupt, not slow and gradual over time likepita expectations hypothesis suggests.
Recently in a series of articles (Sargent and Ha2891, 2003, 2005a) have addressed the
problem of regime changes and the impact the regima@ge has on economic participants.
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Although this point on surface seems trivial it heeveral implications that have to be
addressed.

If we have a data set under one monetary reginee, e model we are going to create based
on the past data is valid only for that regime. paeameters of the model we have obtained
are determined by the past data and the pastsld&términed by the economic regime under
which the data has been generated. In this cagaddel can be used only for one regime and
for the alternate policies that do not alter thgimee. To test any kind of regime change is not
valid.

So the model under one regime can be tested fobehaviour of economic variables and
economic participants under that regime. The modelalso be used for forecasting, but the
model's validity comes into question if we try éstta regime change.

If we assume the regime changes, then there iason to believe the parameters of the
model will remain the same. So for a test of imgdiicns of a change in regime we have to do
one of the two things, either change the modehange the parameters of the existing model
by obtaining alternative data set.

This interaction of the parameters of the model thiedrelations of variables in the model will
be demonstrated in section 2.6 where we look atréigeession of the exchange rate on
exports in Slovenia and in Croatia and then andlys@arameters of the model.

As we have noted any kind of modelling has to tizke account a possible regime change.
(Reise 2006, 2006a) bases the whole validity ofnhiglel if the model satisfies the Lucas
critique.

As presented there are two ways to obey the Lucdisjue, one is to have alternate
parameters is the model for each of the regimediestuor to have multiple models. In this
paper there will be special focus on the Lucadqer and in order to "obey" the Lucas
critique two models will be created, one for eaetjime (fixed and variable)

2.1.2What isa" regime change" ?

What is a change in regime? In economic terms agshén regime is any kind of structural
change in the economy that changes the behaviowcohomic participants and/or the
structural changes to the relationship between@oanvariables.
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The prime example of a radical economic regime ghda a move from hyper inflation into
low and stabile inflationary environment.

There has been several occurrences when inflaisihhiad a sudden stop, an example is in
(Sargent 1986 p 40-110) where four large inflatioame to an abrupt stop in matter of days.
One of the best recent examples of this is Craati®94, (Rohatinski et al. 1994)

What is interesting to note in Sargent's papenesréflection on the fact that the behaviour of
the government has not changed, but the belietkeobconomic participants have. (Sargent
1986 p. 85) writes:

"...documents a pattern that we have seen in tiee thther hyper inflations: the substantial
growth of the central bank note and demand defiabitities in the month after the currency
was stabilized. As in the other cases that we sawdied...."

What we are seeing here is an abrupt stop in aneegind a creation of a new one. The
economy moves from hyper inflationary regime to lioflationary regime in matter of days,

but there was no actual change in the behaviouh®fgovernment. This kind of sudden
change can not be observed in models that havetiaglapxpectations, because the
expectations are based on the previous data anthdmge in participant's behaviour is slow
and gradual over time. However such sudden changessible in the rational expectations
models.

In the hyper inflationary regime growth of moneysasynonymous with inflation; however
with a change in the regime the growth rate of nyastid not pay any significant role in the
creation of the inflationary expectations as we se@ from the quote above even though the
behaviour of the government did not change.

Almost exactly the same thing occurred in Croatiarli993 where the inflation stopped

literary over night, as described in (Rohatinskiait 1994 p 31). Immediately after its

foundation Croatia was faced with a war, the fismadl monetary policy of the new nation
needed to be rebuilt. Over time in the period 19994 inflation was slowly rising, reaching

its peak at the monthly rate of 24%. Then in 19%tadilization program was executed and
the inflation stopped and it has remained at lovele until today.

These and other examples present a radical charthe monetary regime, however there are
other examples. Like a change in USA monetarymegivhere the USA monetary policy

moved from monetary aggregates targeting to intena®s targeting. This process was
described in detail is a series of papers by (S Zha 2006, 2006b) and (Sims, Leeper,
Zha 1996). The overall conclusion of these papethat there were no substantial monetary
regime changes in the US and that the monetargypdbes not have a significant effect on
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economy. The conclusion of the papers is the mopg@licy did not change the course of
the economy, but the other way around.

2.1.3 Why different parameters?

The interesting question now to ask would be: vdaatses the change in the parameters of the
model? Here we can look at two alternate hypotheses

a) Change in the expectations. Under one regimevawiables might not be interrelated, but

under different regime two variables might be edatAs demonstrated in (Sargent 1986) we
had an abrupt stop in inflation, but the quantityrmney still continued to rise. In this case

the change of parameters in the model has occuited to the radical change in the

expectations of the economic participants.

b) Change in the structure of the system. An exarhpfe is a dollarization of a country. In
the case of Croatia the authors in (RohatinskB8#) all have strong emphasis on the fact the
Croatian government has created several pillarstatfility of the system before it moved
towards the anti-inflationary program. Like the mise to keep the deficit in check and
agreement with IMF. According to the authors thegsgtem changes created a perception of
stability and seriousness to fight inflation.

Determinants of what changes the system from tleweabrgument are crucial in creation of
the model. It is fundamental for model developmentetermine: What is the cause of the
change of the monetary regime? In the model deeelop this paper we shall focus on the
case under a) scenario and that is the changeeactations.

From the model developed it will be seen the patarseof the model are driven by
expectations also the behaviour of the economidiggzants is determined by the
expectations of the relationship between the végln the model, not necessarily the
fundamental changes in the underlying variables.

2.2 Households - introduction

Both models shall have some common overlaps. Bb#tl fiave representative economic
participants. The first economic participant welkluk at is the household. The household
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lives infinitely and provides one unit of labour évery time period. The main problem the
household has is the utility maximization which st&ll formulate:

1. maxE{i ,Btu(c)dt}

The household tries to maximize the expected ytiiter time. U(c) is a continuous, twice
differentiable functionp is a discount factor.

However the household has some budget constraat.blidget constraint is derived from
income. The expenditures in time period t we stiefine in the following way:

2. E=c+s+k*®

Parallel to the expenditures we can derive thenmem time period t

3. I =w+r*S+¢

The household expenditurds) (can be divided into consumption ¢, savings staedportion
of the existing debt paid off in that time perio@he portion of debt paid off is marked with
and it has the value @<1. Income of the household I, comes come wageew, aebtd and
the portion of savings that gets liquidated has the same properties as theS is the total
savings the household has accumulated up to timedoeand s is the new savings in time

period t

If we look at the savings and debt we have to satengs and debt accumulate over time and
the accumulation can be expressed with the twoatg equations:

t-1 .
4. @ =3 g, @)™
0

5. S5 =3 5,0+r) ™

The debt is increasing and accumulating at therratéis it is the rate the bank is offering to
the household. We shall assume the rate is the $ameach household, exogenous and
perfectly inelastic for any level of demd&n@he household gets savings rate of r.

In equilibrium the usual E=I holds, when we solke equations for the ¢ we get the equation:

6. C=W+T*S+dD-S—-K¢

& As we shall latter in the model see the levelretlit in the economy is not determined by the symit by the
demand coming from househodlds.
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Which represents the flow of consumption in evanetperiod.
The household utility function is homogenous, twitierentiable and it has the following
form:

7. u(©) :(%J _

Before we move to the formulation of the bellmamuapn we have to analyse the state
function.

We can now get the difference equation for incomeach time period t+n:

8. l,,=a,+a,*w +a, W, tATP T

t+n t+n-1

Where ¢ is error term with distribution N(8) and it is valid for all three variables and
a =71*S, E isthe expectations operator for each variabtalition on the past information.
Equation 8 in the expected income the householgbilsg to receive in some future period
which is n period from period t. However the eqoiat8 is expected income only for period
t+n, what we are looking for is the solution to @@ove equation and also for the present
value of all future income.

We can solve equation 8 using the (Muth's 1961 hotebdf undetermined coefficients which
gives us following solutions satisfying both critewe mentioned:

9. W:W-'_Zigt—l
t=0

Parameter W is the present value of all future imedhe household is going to obtain.

Now we can use the utility function as the confroiction and consumption function as the
state function and we can set up the Bellman eguathe value function. And the value
function takes the following form:

10.V(c) = maxu(W -W"+ 8V (W")

wiow]

Where W' is the next period total income left te titousehold. This is general formulation of
the bellman equation. Another thing has to be ndbed equation 10 is not a stochastic
bellman equation. The lack of the stochastic eléameii have a major impact on the
development of the model as we shall see latter.
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2.3 Household in a Small Open Economy

The problem a household in a small open econonmgsfeca little more complex due to the
ability to choose the source of the goods it issconing. By the source here | mean whether
the goods are imported or domestically manufactunat shall now reformulate the
consumption function, based on the source of gadda we have the consumption function
as:

11.c=Ac+(1-A)c
The consumption of a household is split between segments, domestic and foreign. The

parameterd has property €h<1 and presents what fraction of the goods the hmide
consumes is manufactured domestically and whatidracs imported.

So in a small open economy the goods can be fromedtic sourceic=c, or from (1-

Mc=c, a foreign source. Now the utility function in garameter form looks like this

Ty
12. u(c) =( 1 j
-y

Again trying so set up a dynamic formulation of greblem the household is trying to solve
IS

o (i +c, ) _ . .
maxE J'O £ 1=y dt |, subject to | (where | is again income)

Let us take a representative good X, in the casketarmining the price of goods x we have
the two different possibilities of price

= *a
13 pf,x px
pd,x = pd,x

The price of the domestic goods x expressed in dbeeurrencyp, ,, on the other hand the
price of the foreign good is the price of the fgreigood Xx, p,,, expressed in foreign

currency times the real exchange rate noted asis.igIprice valid for any time period or
monetary regime.
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The reason why we use the real exchange rate fa¢héhat we have a rational expectations
model, so the nominal disturbances are of no inapog to the household. Under fixed
exchange rate regime there is never a change imatiménal price of the exchange rate. Under
variable exchange rate we have constant changdkeimominal rate so only the real
disturbances will have an effect on the economitigpants. With further development of
the model we shall demonstrate the importance efrélal exchange rate for both producers
and consumers.

Since the household is trying to maximize the tytéind utility comes from consumption the
household is trying to consume as much as it cap. 3Nall assume the household is
indifferent between consuming domestic and forejgads.

We now have tree basic cases of how the househalbchoose between the goods:

Pax = P, * € the household is indifferent between which gooddonsume

Pax < P, * € the price of the domestic good is less, the halgelill choose the domestic
good

Py« > P, * € the price of domestic good is greater the houseivdl choose the foreign good.

Looking at the set up of consumption from the abtwee consumption we see that it is
much easier to control the preferences of the hmlds in the economy where the monetary
policy can control the real exchange rate.

As long as the real exchange rate of domestic wayreis depreciated from the
macroeconomic level thought macroeconomic policig®e individual household's
consumption can be controlled and stirred towandscbnsumption of domestic goods.

The household's consumption is determined by tHepreze of goods. However the price of

imports is determined through the real exchange. Hatthe policy maker has an object to

maximize the domestic production and facilitate@xq the choice of monetary regime as to
be a regime under which the real exchange rat®iisgggo depreciate, thus depressing the
consumption of foreign goods and increasing thesgomption of domestic goods.

In essence the whole path of consumption for adtoald is determined by the choice of the
monetary regime. This premise shall be very cangfutlalysed and explained in details in the
sections 3 and 4 of this paper.

° The author is aware of the fact the this assumpti@ht not absolutely hold in real life, due te thatriotic and
brand preferences, but as the model shall shovasisismption will hold due to law of large numberd & the
long run.
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2.4 Thefirm

Again we have a representative agent, in this@edthat is going to be a representative firm.
The firm is trying to produce some good X, soldhat price p. For the production function we
shall use the common production Cobb-Douglas foncti

14, y = AK LY

The cost of production is the cost of labour andab&t of capital. Under capital | assume all
of the materials used for the production of gootlleaw we can formulate the profit function:

15. 71 = y* p—nw—K

Where vy is the total of the goods produced; thedgae sold at price p minus the expenses.
The firm pays n wages at the cost of labour w, aagldome cost of capital k.
The segment k can be separated further into:

16. k= pym, + p,em;

Total cost of material is the cost of the domestatemal times the price of domestic material,
plus cost of foreign material expressed at theidorerice times the real exchange rate times
the amount of the foreign material. Again as we saa the main variable here is the real
exchange rate.

So the basic problem the firm is trying to solve is

17. max E U: Bt } subject to y

We could use the equations 14-17 and set us a &eleguation for the producers using the
same methods and process as in section 2.2. Hovetearin the paper we shall demonstrate
we are not interested in the behaviour of the firimg with the choices the new firms are
faced in the small open economy. Further model ldpweent will go into the behaviour of
entrepreneurs and new entrepreneurs and how theices are determined by the real
exchange rate.
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2.5 Lucas Critique and the Central Bank

The central bank has the principal problem ofdheice of the monetary regime. Once the
monetary regime has been chosen the central banto maonitor and maintain the regime. As
explained in the introduction there are two mainices the central bank has in a small open
economy and in this model.

The first choice is the fixed exchange regime. Téithe regime of simplicity of the monetary
policy conduct. The central bank sets up a band ke®sps the currency inside the band
through monetary interventions. Under absolutetedi exchange rate the central bank holds
the monopoly on the currency market. In the cagh@kxact fixed exchange rate the central
bank sets the rate, creates the law by which thereno other currency transactions, except
through the central bank and the monetary poliaydoet® is solved.

This is the case in Croatia the exchange rate isikegpnarrow band. The HRK exchange rate
is not fixed with Euro and the central bank alsonpothe price of HRK is freely formed by
the market. The really of the situation is sligtdifferent, the exchange rate is freely formed
by the market, but the central bank keeps the nayres a very narrow band. Thus creating an
exchange rate system that is not an absolute #xetlange rate system, but it has all of the
properties of the fixed exchange rate system asha#t demonstrate on the data in the section
4 of this paper.

The alternative to the fixed exchange rate systésrthe floating exchange rate as the choice
of monetary policy. This is a regime in which thentral bank depreciates the exchange rate
over time. In our model we shall assume we are ydwiealing with the depreciation of the
exchange rate and never with the appreciation tiwex.

A small note here is in order. As we have mentioimeskction 1 of this paper the conduct of
a fixed exchange rate monetary policy is prettgightforward. Keeping the currency in a
narrow band is also somewhat easy. Intervene wieertbe exchange rate approaches the
upper or the lower band. The actual conduct of fle&ilfle (continuously depreciating
exchange rate) and the determination of the optidegreciation can present a strong
challenge to any central banker.

There is an overall impact of the depreciation amlay the economy functions. Very fast
depreciation might cause problems for the accognwihfirms or it can cause large menu
costs for the firm. At the same time depreciatiam ®de slow over time so the economic
participants might not notice it. They can chooseddnattentive to depreciation as we shall

1% please note the choice of wording. Conduct of raygiepolicy, not monetary policy or choice of maargt
policy.
1 Or a band, dirty peg system as we have in Croatia.
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see in the section 2.8 (page 42). Finding the agtidepreciation rate can be extremely
challenging for the central banker.

Now we shall look at the implications of the Lucastique. Under the rational expectations
the agent is a representative agent and it hasdhee model as the central banker. This
assumption is the direct result of the neutraliy fmd in the rational expectations models
(Lucas 1972) and in econometric modelling it is destrated by the cross equation
restriction. Also the expectations are not justigput variable of the model, they are the
output variable of the model as well.

Expectations as part of the model have importantlioapons. Under true rational
expectations, since the agent and the creatoreohitbnetary policy have the same model
there is no way the creator (the central bankhefgolicy would ever want to “cheat” or fool
the agent, nor is that possible.

Following this line of reasoning the credibility tfe central bank in this model is absolute
and perfect. The monetary regime is defined byctrdral bank and the central bank has no
reason to perform an unannounced regime switchelthgtse assumptions the model created
under one regime and tested under that regimeishaéds and the Lucas Critique is obeyed.

If the central bank is undergoing a policy of aefixexchange rate regime it is using a model
appropriate for the fixed exchange rate regime. finslel works under the fixed exchange
rate regime and it is useless to test the altermgtolicy of the flexible exchange rate. Using
the model's parameters to test for the alternatie@etary regime is pointless, because the
structure of the economy will change as noted incls 1975). This can cause problems with
modelling and it can lead to the wrong conclusiam®ut the alternate monetary/policy
regimes, as exemplified by (Cota et all 2005). Thsconception and proper form of
modelling the behaviour shall be demonstrated emixt section.

2.6 M odelling the behaviour of the banking sector

2.6.1 Banking Sector

The banks in this model serve two purposes. The &t is to collect savings from
household and firms and to give loans to both firamel households. The firms collect
deposits and give a different rate to householdscampanies a passive rate r, at the same
time the banks give loans at the rate r*. The rates the adjusted for any regulation the
central bank might impose.
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We shall assume the banks are not subject to liguednstraint and in case they are not able
to fund themselves through the domestic savingscesuthey can obtain funding from
abroad.

In case the central bank constraints the fundingces through reserve requirement, the bank
will have to obtain more funding from abroad. Walslssume the extra regulation from the
central bank only increases the foreign debt.

We shall see in the model the foreign debt is tbecaused by the foreign banks; it is a
product of the monetary system the central banksb®.

The banks are profit maximizing firms whose objsdii

max f (77) = NNI —wn

Wheren here stands for profit subject to the constraim@X

NIT(t) = X * (r * -r)

Where NIl is net interest income, the X is the tar@mount of loans outstanding and the (r*-r)
is the net interest differential, w is wage, nhis hrumber of employees.

2.6.2 Central Bank

The central bank, no matter, what the regime isshe@mmon goal and that is to minimize the
inflation and to maximize growth of the whole econo The problem can be described as the
usual Phelps problem of minimizing the variancethefinflation and output.

18. minzt:(ni —)(y, -y’

Wherer is the current inflation rate* is the optimal or some target inflation rate sythe real
GDP growth rate in the current time period andsythie natural rate of growth.

However this general formulation has to be develdpether. Because of this we shall set up
an optimal control problem in order to represeetlierhaviour of central bank.
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The central bank model here is the modification hid models presented in Sargent and
(Hansen 2005) and (Vidakovic 2006). The model prieskhere is the model based on the
optimization of the real exchange rate or the natgxchange rate.

In case of the fixed exchange rate regime the aebéink is controlling the nominal exchange
rate, in case of the variable exchange rate thératelpank is trying to optimise the real

exchange rate.

In case the central bank decides to fix the exchaatg the actions it conducts will be govern
by the prime directive of the exchange rate stighdr the fixation of the nominal exchange
rate.

In case the central bank decides to have a varaidhange rate policy the central bank is
essentially trying to optimize the real exchangte raf the country. The purpose of this
analysis is to obtain the decision function in gahéorm to be used under any monetary
regime.

We shall note the nominal exchange rate or theeeatiange rate with'e The exchange rate
will have two components the endogenous one x hadcxogenous one z. The endogenous
one is the component that is under director cordfdhe central bank, while the exogenous
one is a component that is not under direct cordfdhe central bank and it represent the

exogenous changes in the controlled variable. Udimg vector notation these two
components can be presented like:

ool

The exogenous part of the exchange rate vector lstnadl the transition law,

20. 7, = £(7, &)

Whereg is identical and independently distributed shodtha distributiond.
Now we can formulate e in the next period and we ge

21.6,=9(8,2,s)

We are not dealing with the stochastic procescémral bank is trying to optimize, we can
formulate the optimization as:

12 Since the model can be used as real and as noexiclaénge rate control from now on the variabldkhei
lumped up together and just referred as the exeheatg.

38



22 E[iﬁtr(a,smyﬂ

Where S is the discount factor with values P<1. E(.)y is the mathematical expectations

operator conditional oy = (x',z'), and s is the optimal control function dictatthg central

bank's behaviour per observed e. So the centr&l isanaking decisions in order to maximize
s with respect to the previous three equations.

We have defined the problem, now we can use "feddfised forward" solution and we get
the policy function in the function form and thdwoon to the optimal control problem as:

23.5 =h(x,z,)

This is the optimal decision function with respecttie monetary policy chosen by the central
bank. The modelling process here is relatively semplirst we have determined what we
want to control, variable e in our case, then weehset up the optimal control problem and
we have defined a decision function the centralkbbas to obey in order to be in
"compliance" with its policy.

What has to be noted here is that there are otlhé&namatical ways to set up the solution to
the problem of how to control the exchange ratee ®Gach technique can be just a simple
regression, but such techniques have to have asiaslyeomponent in them like structural
VAR. The modelling has to be done using techniquast @dlows for the change in the
parameters of the regression. This will be demotestria the section 2.6.2.

Having the whole process defined, control, statd palicy function we can set up the
bellman equation for the whole process. The bellmgnation shall be expressed through
Riccati equation.

24. V(eo) = _ylo Pyo -p

Where p is the implied volatility and P and the mxabf variables we are analysing. The
model can also be solved using the Stackelberdisolto the problem, but with a special
addition to the model and that is the model error.

The error in the model or as (Sargent and Hansed)Zl it the model uncertainty comes
from the exogenous component z. Since we are dealith the Stackelberg solution to the
problem we have a participant player, who is aofeéir and policy maker, the leader of the
game. Since we have an exogenous component z, weetbaupplement the transition law
with w, thus having

39



25 Zt+1 = f(Zt"gt+1 +Vvt)

Now we can set up the solution to the Stackelbeaplpm in the form of the min-max
bellman equation:

26. mwin msoaxE{z BHr(y,,s)+66W,, Wﬁl}} Yo
t=0

Wherep is the discount factor artdis the robustness parameter. Using a computeaiom
we can get a perfect Markov equilibrium as the twohy) obtaining the probability density
function of all the simulation from the model wencget the distribution of the solution and
then measure the actual error of the model.

It should be noted the model here is a rationaketgtions model, but it leaves some room for
extensions. The robustness parameter pure rational expectations models does not etis
would be a violation of the cross equation restict But as we shall see the strict rational
expectations assumptions are going to be relaxedder to get a model real life feel in the
model.

The policy maker can also measure entropy or thar efrhis model by using the following
equation:

27. E[mlog m]

Where m is the variable of solution. The similargadure can be found in (Lunquist and
Sargent 2004), (Sargent and Hansen 2006) and (88).

The model can now be used under any monetary regmuét can also be used for the policy
testing for the alternative regimes.

2.6.3 Why optimal control: an example

Here we shall analyse the importance of the Lucégjwe for the determination of the
monetary policy. In standard econ papers (Cotdlet2805) and (Sttka 2003) there is a
common mistake to use the data under one mone&giye and then try to construct
alternative policy, since these statistical methads based on the statistical data under one
monetary regime they can not be used for the paésting. This is the crucial point of the
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Lucas critique and in effect such analysis comés question as valid since it violates the
Lucas critique. We shall look at a simple exampld demonstrate the importance of having
two models one for each regime.

Let us look at a standard linear regression:

g=a+pc+Bd+Lf+......... +6,9+n

In this formulationp is a static factor determined from the past datee relationship i
variable is static and does not change under thegehof the monetary regimes; it is robust to
the changes in the participant's expectations grexternal shocks generated by the new
system.

We shall, demonstrate this by using a very simpl.tUsing the data and results from
Vidakovic (2006) we shall regress exports on noimaxahange rate using the data from
Croatia and Slovenia.

Now if we follow standard logic the relationshiptefo variables should be the same for both
variables under both monetary regimes, if they raoe then we have some unexplained
relationship between the variables and we needra owmplex model.

There is also one more point: if the relationshiptteé two variables under two different
regimes is not the same, then we can not usefagtaone regime to test for the alternative
regime because the regression is telling us thenpaters change with the regimes.

For Croatia the regression is (t statistic belog/iimber)

EX =7+ 658E

37 154
Identical regression for Slovenia is:

EX = 94 + 003E

16,687 19,89

E is the nominal exchange rate, a EX is exports.

What did we get? In one country the relationshipt&istically significant in the other one it
is not. How is this possible? What has caused tar@bles to have different relationships in
two different countries? Following from the resudfsthe regression we have to conclude that
under alternative monetary regimes the relationbkigveen the variables is not the same and
there is no point in making policy changes compeassusing the data for Croatia or Slovenia.
This result is not surprising, considering the f@8argent 1986 p. 85) made the same
observation in the paragraph we have already citbdler the change of system or in
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alternate monetary regimes the relationship betweewariables does not have to remain the
same.

We can not use the data from the variable exchaaigeregime and say this would be the
relationship between the variables if the monetagime changes, just like we can not take
data for the fixed exchange rate in Croatia andthsedata to test what would happen if
Croatia moved to the flexible exchange rate.

With the change of the monetary regime there washange of the parameters and
relationship between the variables. This is the fpoifrthe Lucas critique and the reason for
the creation of the optimal control model thatabust to the Lucas critique and does not have
fixed relationship between the variables, but tammeters as susceptible to change.

2.7 Some Explanations of ©*

We shall now look again at the equation 18:
t * *

min (-7 )*(y-y')?
0

In this equation we have noted the y* arfdto be the optimal levels of GDP growth and
inflation respectively.

When a monetary policy regime is chosen in a smpdn economy there is usually one
strong argument in favour of fixed exchange rgtece stability. The purpose of this section
is to reiterate the argument and the purpose ofnthd two sections is to show that the
argument does not hold.

When a small open economy chooses the monetaryypbls usually under the imperative of

price stability. For the purpose of this paper phiee stability shall be defined as variance of
the price level. So the central bank is trying t@imize the variance of the inflation rate over
time. We are assuming the inflation rate is impalssio avoid.

The main argument why a country should have a fesathange rate monetary regime is the
implication that the fixed exchange rate implies thflation of the small open economy shall
be the same as in the rest of the world. In thie ¢he country with whose currency the peg is
established.
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Alternate argument in case of the fixed exchange magime is: why would a central bank
want to depreciate the exchange rate, since tirsggo completely transfer into inflation? So
the depreciation of the exchange rate does not laayepurpose since it transfers into
inflation and does not affect the nominal priceerports?®.

The implications of this are far reaching. With xefi exchange rate regime the central bank
in essence is moving the monetary policy in thedsawf another central banks. The variable
n* is transferred under the control of another caritank. So under the fixed exchange rate,
n* is the inflation rate in the country with whiclhé central bank has decided to tie the
national currency to. For the countries we are iloglat (Croatia and Slovenia) th# is the
inflation in the EMU.

When discussing the fixed exchange rate regime ofdse economists are obsessed with the
exchange rate pass-through. For just some exampkegJazbec, Corricelli, Mastens 2006)
and (Burstein, Eichenbaum, Rebelo 2005, 2006). Thagers show that there is an exchange
rate pass-thought, or in simple language any derea transfers itself in the inflation rate.
The transfer is immediate or over time.

If we assume a flexible exchange rate we havegouds the definition of flexibility. The rate
by which the central bank is depreciating the awyecan be two fold. It can be fixed each
period or it can have alternate magnitudes in radtier periods. In case the depreciation is
fixed each period we have a variation of the Friad’s k rule (Friedman 1969 p 31). Or the
rate of depreciation can be a stochastic rate.h&t tase each time the exchange rate
depreciates it is at an unknown rate and at theawwk period.

As we shall latter see for producers and for coressrhoth ways of depreciating an exchange
rate are the same.

Even if the nominal exchange rate is stochasticall sfemonstrate that in the long run the
depreciation still transfers into inflation one fmmne, however the exchange rate depreciation
one for one in my model is actual a positive amqutederred monetary policy. The announced
rate of depreciation with known time period and Wnamagnitude actually has a stabilizing
effect on the economy.

The assumption of the exchange rate pass throughtsaat@nslation to inflation of one for
one is consistent with the neutrality principle atlte standard rational expectations
assumptions, as a matter of fact is has been ot @lssumptions of this paper as well.

¥ The rise in prices is equal to the depreciatiothefcurrency so the two offset each other; traeplkng the
price of goods constant over time in the eyes fifmers.
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2.8 Depreciation

In his seminal work about rational inattention (Sit998) creates a revolutionary concept.
The economic agents have rational expectationsthayt have the problem of processing
information fast enough. So the information getscpssed at some later time and we have
nominal rigidities in the data. The whole conceps lmeen extended to producers and
consumers in the papers by (Reise 2006, 2006bggiration 26 that was the robustness
paramete® we have mentioned. The technical aspect of thoperpds far more complex
then this paper, so we shall content ourselves aisimpler approach in order to prove the
point.

As we have seen in the flexible exchange rate madder the rational expectations the
inflation is always equal to the expected depremmabf the exchange rate. This result is the
direct effect of the cross equation condition ingzben the rational expectations models.

The cross equation restriction puts a lot of rigidit the model and does not account for some
real life problems we are facing, as will be ddsedi by an example of a coffee shop owner
who is trying to price a cup of coffee.

In this section we are going to relax the stri¢ctorzal expectations framework and introduce
inattentiveness, a property of economic participavtio are not able to process information at
perfect speed. So their behaviour is inattentive.

There is a question of what goes on in the red? lifereal life and we shall see in the data the
condition p,,, = p.., does not hold and we have a discrepancy in the @atre has been

an alternative theory proposed why there are tiggliin the data proposed by the New
Keynesian Economics and it centres on price stedgnAccording to this theory the prices
are "sticky" they change, but they change at unentmrvals and after some threshold has
been breached (Mankiew, Romer, Ball 1988)

The price stickiness and the New Keynesian model® Heeen recently pushed back by
alternative theory of rational inattention as pregd by (Mankiew and Rise 2002) and in
several papers (Sims 1998, 2003). The crux of tesry can be summed up as follows: the
economic agents are rational, their model is a fnoeational expectations, but sometimes
they choose to be inattentive to the problems haathanges in the economy around them.

The prime example of this can be the menu costbelinflation rate in the economy is 3%

and a cup of coffee is 1 €, there is no point engjing the prices to 1,03€, if not for the menu
costs, then for the simple fact the innkeeper wialde to have a lot of 1 ¢ coins and rest of
the coins in small denominations to give changesiSce the owner is not updating the price
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every time he learns of a relevant piece of infdiomd*. The coffee shop owner in essence is
choosing to be inattentive to this new informati@ithough under the strict behaviour of the
rational expectations model he would have to uptat@rice.

Following the model presented in (Reise and Mak&902) we shall set up a model with
rational agent, but that have some processingsssu¢hey are inattentive.

The optimal price the firm desires at which it maizies profits is:
28.p* = p, +ay,

Where p is the overall price level and the vy is fin@s output. The firm updates its price
every period and the expectations of the optimiakpevolve according to

29. th = Et—j P,

The aggregate price level has the following equation

30. p,=A). @-2) X/
j=0

J

In a case of coffee shop owner he has a desired ps presented in equation 28, has some
update as presented in equation 29 and is awdhe a@iverall price level as presented in 30.
The same rational is with the flexible exchange ragme. The producer is using some
imports for production, is aware of the overall lexege rate and has some update time for the
changes in the exchange rate. Once the pricespatsrchange, so does the price, but not
instantaneously, that is why the producer is imttte. But the question is: when do the
prices move?

Here we shall introduce the threshold of attentamused in (Rise 2006).

o+yY
1+ 6y

3l.a =

Where 9 is price elasticity,y is the labour supply elasticity; variance. Ball and Romer
(1990) call this parameter parameter of real rigidities in the economy ocain also be
interpreted as the threshold of attention for alpoer.

14 Like the changes in inflation in the last quarter.
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Following this set up, let us create the statealdei for the price changes in economy with
variable exchange rate regime. We know the priacelshare caused by the changes in the
exchange rate, in that case we can set up a primre® changes of those shocks and we can
define the total level of shocks from period O &vipd j. The total shock are:

N ())

32.5, = Y. x
0

The shocks x are generated based on some prodassnlew set up that process.

Let N(j) be a homogenous Poisson's Process widmgitty, A>>0 and u the number of shocks
do to point t, x is the amount of the shock and & compound Poisson's process. We shall
assume x is iid across the economy. So each ecorgarticipant has his level of inattention.
Also N(t) is independent of all x. From this we aarive the expected value of S:

33. E[S,]=A* pu*t with p = E[x]

34. pO[p,, p,]

35.psp,

Proposition 1: in the long run the absorption of shock is oneoiwe.

Proof: the proof is trivial. If we take the limis & approaches infinity we get:

36, lim = .2psorbed
t-« total Aut

This implies in the long run all of the shocks ges@bed or as the usual economic jargon
states the shocks have a pass through from depoeciato inflation. There have been many
studies studying the absorption of exchange rate time price level. Studies like (Jazbec,
Corriceli 2006), show what is the time period ikda for the exchange rate shock to get
absorbed after devaluation, whoever that is nopthiet. What | am trying to show here is the
policy implications of two different monetary paks. The graphical presentation of the
described process is in Graph 1.

Under fixed exchange rate there is only supply kltocbe absorbed. The supply shock can
come internally or externally. The internal shockths internal rise of producer's price. A
typical example of this is the rise in utility cesan external price shock is related to the rise
of prices of imported goods. All these shocks teakown into the price level over time. This
in essence shows that monetary policy is not @abtmntrol the stability of inflation in a fixed
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exchange rate setting. The proof of this can edslgeen in the Croatian inflation data. The
volatility of Croatian inflation data is large, lattugh the exchange rate is fixed. This is
shown in table 3 (page 63).

Graph 1:The policy shocksin each time period and the update.
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On the other hand under the variable exchangecatebe effectively used as an ultimate
policy tool in inflation control.

What the central bank in real life and in this mladdooking for is price stability. However
this has nothing to do with the actual rate ofatiin. The price stability is in effect the
control of the variance of the inflation rate.

As we saw in the model and in the data under tkexdfexchange rate central bank does not
have control over inflation rate and subsequettité/vtolatility of the inflation rate. However

under the variable exchange rate the central baek Have that ability.

Proposition 2: under the fixed exchange rate the volatilityrdfation rate can be 0, if the rate
of depreciation is announced.

Proof:
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The proof comes from the two aspects. The first dspahe cross equation restriction. If we
have thatp,,, = p: ., and we assume perfect absorption we have thatrabe of

depreciation is effect i/, . So the expectations of economic participantsfiaesl. This is

the fundamental proposition of the rational expgates theory as stated in (Lucas 1972). The
second segment of the proof comes from the progdroposition 1. If in the long run the
level of absorption is 1, then if the shock in gvperiod is known the price changes over
aggregate economy will equal to the level of dejpteans. QED.

As we can see if the depreciation rate is fixedcah be an effective policy tool for the
inflation rate stabilization.

2.9 Inflation Under Monetary Policy

Up to now we have talked about the inflation angdehproven that the inflation rate under
both monetary regimes is

37.71=1 +2

Wheren* under flexible exchange rate regime is the rdtdepreciation. In essence we have
decomposed the inflation into endogenous and exagepart, along the lines of the vector in
section 2.6.1 equations 19.

As shown in the previous part, the depreciatiomsf@rs into inflation in the long run.

However the transfer of depreciation into inflatimnnot 1 for 1 in the time period after
depreciation due to the inattentiveness. Undeffikeel exchange rate is the inflation in the
rest of the world. The detail analysis of inflatiiil be in parts 3 and 4 of this paper.

This concludes the model and now we can move tartpications of the model.
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3. THEIMPLICATIONS OF THE MODEL

The introduction into this paper argued the impartaof the choice of the monetary regime.
The importance of monetary policy was not just thatl of inflation, but the impact the
choice of monetary policy has on the whole econolmypart two we have created a model
that has three economic participants trying torojie their behaviour under the rules set by
the central barfR. The model was latter relaxed from strict ratioeapectations model
restrictions to include inattentiveness and proadeore real-life like feel for the model and
more natural behaviour of the economic participaim®s and households.

Since we have two participants in the economy, gwat by the rules set by the central bank,
now we are going to investigate their behaviouraunalternate monetary regimes. In this
section we are going to look and what changes taie made to the initial set up in order to
obtain a model functioning under each of the mawyetgimes we are analysing.

Since we are dealing with two monetary regimes dwefore we look at the model some
initial observations are in order.

We are dealing with a profit maximizing firm andtivia utility (consumption) maximizing
household. In this case the goods used or consamgedoing to be the ones that have the
lowest pricé®. Although this point might seem trivial once wekoat the impact of the real
exchange rate on the behaviour of firms and houdsltbis point shall gain some weight.

We are in a small open economy. The goods usedofmsurnption or used for production
come from two sources, a domestic source or theyngported.

In combination with the real exchange rate we sha# the behaviour of households and
producers is driven by the choice of monetary polic

3.1 Real Exchange Rate | ndex

As presented in the development of the model reethange rate plays an important part for
both the consumers and the producers.

!> The central bank follows its own choice of mongtaolicy.
'8 We are constantly assuming the goods used in ptioduor for consumption are perfect substitutes e
only force determining the choice of the good s tbal price.
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Real exchange rate for producers is manifestedvaral areas:

1. Cost of production. What is the cost of the impodreods used in production?

2. Pricing of products/competitiveness. In a smallropeonomy a producer has
to compete with the goods that are imported. Ire aésa producer exporter,
real exchange rate determines the price of his gytloat are competing in a
foreign country.

Similar argument can be presented for a consumerosumer tries to maximize utility,
through consumption. If domestic good and a fareggpod, are perfect substitutes the
consumer will opt for the cheaper good, thus mazingj his utility'’. But before we look at
the impact of real exchange rate on consumers sttlipers we have to have some measure
of the real exchange rate.

In this paper we shall develop a very simple reahange rate index as used in (Vidakovic
2006). The index can be presented as follows:

Index of the real exchange in the model is goingen

N e

A — Constant, the beginning value of index. In tlsewssion we shall use 1994 = 100.

e”. price change in Croatia or Slovenia (percentdgage or inflationplus exchange rate
appreciation minus the exchange rate depreciation in the period in percentages.

€™ world inflation, in this case inflation in Elih percentages.

The index created here is very simple, yet it hasgpful implications for the behaviour of
economic participants as we shall see.

If the index is going down, means the prices in dstic country are going up at higher rate
then the prices in the rest of the wdfldVeaning the real exchange rate is appreciating. Th
domestic goods are more expensive, foreign goodscleaper. Under the assumption of
perfect substitutability between domestic and fymeigoods in this case the domestic
consumers will substitute domestic more expensoaglg for cheaper foreign goods.

7 Again emphasis is on the assumption the domestidareign goods are perfect substitution. So tretamer
buys cheaper good in order to consume more fosdhge amount of money.

'8 Naturally there is a reverse interpretation indhee of deflation. The domestic prices are falting slower
rate then the prices in the rest of the world.
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On the other hand if the index is going up, thegsiin the rest of the world are increasing
faster then the prices in domestic country andrda exchange rate is depreciating, the
households will start to substitute foreign goaaisthie domestic goods.

According to the basic theory fall in this indexoshd be negative for the exports in small
open economy. Alternatively a rise in index and degpreciation of domestic goods should
create a rise in exports and decrease in imports.

But in order to analyse the behaviour of econonadigipants under alternative monetary
regime we have to determine for a fact that Croatid Slovenia had opposite monetary
regimes in the period studied.

3.2 Real Exchange Rate

In this section we are going to look at the tecAhi&nd basis statistical analysis of the
movement in prices of HRK and Slovenian Tollar over period studied. The purpose of this
brief analysis is not to set up a complex model, fagher to provide a basic difference
between the way exchange rates of HRK and Tollae haoved over time.

Slovenia had a flexible exchange rate regime withstant depreciation of the nominal
exchange rate. In the same time period Croatia taax monetary regimes, a flexible

exchange rate regime that lasted from 1994 afteetid of hyperinflation up to 2000. After

this period there was a period of a fixed exchaiage regime. The indication of a change in
the monetary regime in Croatia can be seen fromgtaph 2 (circled page 50). The time
period for both series is between the 01/95-01/05.

As it can be seen from the picture it is clearKinb@a exchange rate has been in a very narrow
range from the period of mid 1998 until today. Theam of the whole period is 7,28, with the
standard deviation of 0,33. Minimum of the serig5j61 and the maximum is 7,73. The
lower band is 0,67 Kuna away from the mean of al®8at The upper bound is 0,45 Kuna
away from the mean or 6%, essentially indicatingipward resistance.

The important point in the monetary policy of Craatomes in 1999, in that year the
depreciation of the exchange rate has stopped and kemained somewhat flat between 7,5
and 7,7. We see a switch in the monetary regime.sWwiteh occurred in 2000 when the new
CNB governor came to power. We see a sudden shavp in the graph where the exchange
rate was moved from 7,6 to 7,4 as circled in trepQr Since then the exchange rate has been
between 7,3 and 7,5 without any clear trend.
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Graph 2: Nominal exchangerate, Croatia. Quarterly data
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The graph shows that since the beginning of 20@ér, Hfe initial appreciation from 7.7 to 7.3
Kuna was heavily controlled. The exchange rate vaadixed, but it was been kept in a very
narrow band.

The regime switch can be assumed based on the sulldege in the direction and volatility
of the exchange rate. The impact of the fixed exghaate regime should be translated in the
real exchange rate data. We should see the impéalee ichange of the regime on the index of
the real exchange rate once the equation 38 islaieau If fixed exchange rate has caused
real exchange rate to appreciate in that case i@noaxports should be stagnating and
Croatian imports should be flourishing.

The same analysis can be done with the SloveniamarTdlhe graph is indicating a constant
flexible exchange rate regime of depreciating cwye The mean of the series is 201,783.
The highest point is 239, 99 and the minimum ofgéees is 150, 78. It should be noted that
the minimum value occurs at the beginning of thiéeeseand the highest value occurs towards
the end of the series.

The fact that Slovenian dollar has had a very dffeaaction indicates the monetary regime
was oriented towards depreciation of currency.

When comparing the two graphs the first and thetnmoygortant comparison should be made
based on the shape of the exchange rate curvesKUiee is a straight line in period 1999

until 2005, while Dollar is almost linear functiomth a steady slope. The slope ends and
levels off once Slovenia got into EU and had to istabthe exchange rate in order to prepare
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for the EMU, again this kind of change in the monetaolicy indicates a change in the
monetary regime a move from a flexible exchange paficy to a fixed exchange rate policy.
The implications of this monetary policy should leflected in the real exchange rate. If
Slovenia has managed to create a real deprecidiisncurrency we should see in the data a
strong rise in exports over time and decrease @llgise in imports over time. Also when
calculating the equation 38 for Slovenia we shduwdde considerable different results for
Croatia.

Graph 3: Nominal exchangerate, Slovenia Quarterly data
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Flexible exchange rate brings also another varidideé should be considered and that is the
spill over effect of change in monetary policy imtdlation. In section 2.8 we have created a
theoretical proposition where we have proved flexibxchange rate monetary policy is

superior monetary policy in both the short and laung

In the short run central bank can offset the chanigethe real exchange rate thought
depreciation in the long run the depreciation ti@es into inflation one for one. This effect

of translation of the depreciation into inflationeofor one keeps the™ (equation 38, page
48) parameter in the real exchange rate index @t the long run. This implies the real
exchange rate will depreciate as long as the iofiah the rest of the world in greater then O.

Here lies the superiority of flexible exchange ratdicy, with €”=0 we have a constant
increase in competitiveness of exports. This willis®d motion the substitution effect from
the households. Since the households will demana domestic (cheaper goods) there is
going to be incentive for marginal entrepreneurstéot domestic production of goods.
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Before the look at the data we shall look at tHeutation of index for Slovenia and Croatia.
Using the above created index we can not calctlletendex and analyze the behaviour the
index over time.

Let us now look at the real exchange index. Reeathamge rate for Croatia and Slovenia:

Graph 4: Real exchangerate, Croatia
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Graph 5: Real exchangerate, Slovenia
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As the graphs show there has been a double apjweci®ver time both countries have
experienced the downward movement in the real exgdhaate. The results along the same
line can be found in (Flere 2004) and (Coricelll @azbec 2004).

Here are the actual values for the index accordondhe author’'s calculation from the
equation 17:
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Table 1: Real exchangerateindex

year Index Slovenia | Index Croatia
1994 100 100
1995 103.61 112.24
1996 102.77 112.06
1997 100.51 108.37
1998 94.90 103.67
1999 95.84 95.55
2000 97.21 88.46
2001 94.28 85.39
2002 92.58 86.40
2003 90.85 86.74
2004 89.90 84.33

Source: Author's calculation

Slovenian real exchange rate fell by 14% from @akpwhile Croatian real exchange rate fell
by 25% from their peaks in 1995.

As it can be seen when it comes to the controhefreal exchange rate the flexible exchange
rate is vastly superior to the fixed exchange rate.

What is a characteristic of Slovenian index is $walatility. The index in appreciating over
time, but is should be noted rates of depreciati@very small. The difference from high to
low are approximately 13 points.

Croatian index in is exhibiting a larger volatiliéyd it has two periods. The first period is the
period from 1994 to 1998. in this period the indes dropped, but then in 1999 and 2000
there are two substantial drops. Index moves frofith 1998 to 95 in 1999 and 88 in 2000,
a 15 points drop in time span of two years. Thignsther indication of a change in the
monetary regime in Croatia.

Using this data we can draw some initial observetio

1. Based on the real exchange rate index Croatia dhfware explosion in imports. In
Slovenia imports should be up, but at a much smedte.

2. Exports in Croatia should be falling and in Slovenising or remaining flat in
proportion to GDP.
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3. We should see a large substitution effect in Capatimove from domestic to foreign
goods and a small one in Slovenia and subsequmatiyagement of the economy.

The index tells us what has happened, now we siadl &t the model and its behaviour under
the two different real exchange rate behavioursiatedpret possible findings in the data.

3.3 Consumers

In this model we are dealing with a rational, tilmaximizing consumer. The consumer
obtains utility through consumption.

The consumers can choose between the consumptidonoéstic and foreign goods. We
assume the foreign and domestic goods and perfibstigites. Under this assumption the
only thing that differentiates products is theirremt price. In any time period the price shall
be determined through real exchange rate. The itadaine spent on consumption in time
period will be

39.w=c; * p;*e+cy* py

Where c is goods consumed, p is price of goods,tke real exchange rate and subscripts f
and d present foreign and domestic goods respéctive
Now we can rewrite the above equation as:

40.w =c,* p;* E[e|Q t—l]+ Cy * E[pd|Q t—l]

The total income spent of consumption of goodsnretperiod t+1 is now conditional of on
the expectation of the real exchange rate in ne period.

But as presented in the 3.1 segment of this chapiger the fixed exchange rate regime the
real exchange rate is conditional on the exogershexks z. We have seen that fixed
exchange rate regime has no possibility in momigpand offsetting the exogenous shocks.

So if the shocks are persistently negative we areggto have constant depreciation of the
real exchange rate and because of that there sitdamstant substitution of domestic goods
for foreign goods, leading to the constant widerohghe trading gap due to the substitution
effect.
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Here we only see the substitution effect due to ékRegenous elements that affect the
behaviour of the household. Monetary policy andrébad exchange rate are variables that are
given for the household, they are imposed onto &alsls, without the household's ability to
control them. .The household can only behave gikenrtformation it possesses and optimize
its consumption based on the information it hoRist now we can look at the behaviour the
household can affect and that is the choice ofl leivéebt the households are willing to hold.

Using the equation 6 for the consumption can nowugmented for expectations.

0.

Since all the banks are in foreign hands the délihe households is in foreign currency,

therefore the households has to bear in mind theermey exchange rate risk This has been
noted by the expectation parameters of the new idetudirrent period and the repayment of
debt in current period.

t-1

t-1
4Lc =W +T) o 0+n) T +E[emRL]-s -KE[Z Gy (L)
0 0

The exchange rate behaviour and the expectatiotie ofalue of the household debt are only
relevant for the flexible exchange rate regimesdésrihe fixed exchange rate regime we have
that the nominal exchange rate in period t+1 isaetputhe nominal exchange rate in period t.

By introducing the variable exchange rate in theaveour of the households we have in

effect introduced uncertainty.

Here we find the very first implication of the madar/ regime and the behaviour of the

household. Under the fixed exchange rate regimexibhange rate does not play a role in the
households' debt level in any period of time, hosvevhen we have introduced the element
of uncertainty in the households through the exgbarate the behaviour of the household
changes dramatically.

By introducing the uncertainty for the householus households are creating a risk aversion
towards debt and the exchange rate serves as r@mefer the households when it comes to
getting loans from the banks.

Using the same W from equation 9 we can also seeotinthe value function for the flexible
monetary exchange rate regime, which now becomes:

42.V(c) = maxu(W —W")+ SE[V (W")]

wrow]
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The equation 42 in fact is a stochastic bellman eguand the stochastic element is derived
from the fact the consumer simply does not knowtvidais value of W in any given period
under the flexible exchange rate. Where E denotesatations.

The total value of W or the consumers net preseloievaf all future income is dependent on
the expenditure side through consumption, henc&\the the utility function. But under the
flexible exchange rate the consumer does not know imuch goods he can buy in the next
period because the exchange rate is stochastio soder to model the behaviour of the
households under the flexible exchange rate we ttause the stochastic bellman equation.

3.4 Producers

In section 2.4 we have introduced the producetiienmodel. We have created the firm that
tries to maximize profits and produces some goow®. have seen the good x is produced
from domestic and foreign parts. The goods needepgrémuction never change, but the level
of usage of domestic and foreign component usedhén production can change. The
production industry is very open and we assumeribandustry is absolutely self sufficient

and there is an importing component in the productif goods.

In the consumer section we have analyzed the betmawif the household when it is faced
with the variable foreign exchange rate. We haves@mted how the behaviour of the
consumers of determined by the exchange rate.

3.4.1 The Case of the Marginal Producer

In this section we are not going to analyse theabielur of producers under the monetary
regime and the choices the produces have to ma#ter uhe alternative monetary regimes.
Instead we are going to take a stop back and an#thgsmarginal entrepreneur. This marginal
entrepreneur is a person that is deciding to atarisiness under the current monetary regime.
We shall analyse the decision making process efrtiarginal entrepreneur and see how the
choice of monetary policy impacts the behaviouemtfepreneurs.

Let us analyze the behaviour of a hypothetical mmaour economy. We shall assume this
representative person has obtained some inherjtéwoggever the inheritance is conditional
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on the fact the inheritance can not he used foswmption. It has to be used to start a new
busines¥.

There is no strict definition of what the business ko be, however it has to be a business.
This would be a classical "marginal entrepreneurie @ore business is going to get started
in the economy.

We shall also assume our representative persoriesr@xpectations rationally under the
rational expectations hypothesis. We shall alsarassour entrepreneur he has lived under
one of the monetary regime for all of his life. dasence he does not know any alternative
monetary policy and he does not have any expentatibe monetary regime is going to
change.

Now we can present the basic problem this persdacimg. In the model we have specified
the foreign and domestic goods are perfect substitiso the only difference between then is
the real price determined by the exchange rate.

It is generally accepted the firms get income freae of the goods they produce and they
have to pay the cost of the labour and capitalehes are focused on the income the firm is
going to obtain from the sale of goods and | willtb make the argument if the real exchange
rate is against the entrepreneur in the long ruis geing to bust.

It should be made clear the other two variables ¢ibst of labour and cost of capital) are not
analysed here. The reason for that is followingthd marginal entrepreneur starts with a
considerable cheaper cost of labour and capitahbstexchange rate against him in the long
run the exchange rate is going to offset the ind@mpetitiveness of the cheap labour and
capital.

In a small open economy a potential "marginal” eprteneur is faced with two options:

1. Open a firm that is going to produce goods.
2. Open a firm that is going to import goods and teelhthem.

Given the information available to our potentiakimess man has to create a business model
and then predict the success of each of the alhjoens.

Once the model is created our agent assigneesrdimlplity of success to each of the
possible business endeavours. So the probabilitgdocess of the importing business is p
and the probability for success to the producinggeting business is 1-p.

2 We are dealing with a hard working uncle from Gangpnwho did not have any kids of his own and now
wants his nephew to gain everything through hartkwo
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We shall not deal with a whole business model witit only one segment and that is the real
exchange rate. Since the restrictions on the maalelssuch that the firm is going to be a
profit maximizing firm and in the long run real dwnge rate can offset the initial
competitiveness of labour and capital. .

The implications of the real exchange rate as fallgwno matter what the choice of business
is the real exchange rate is going to play a cluoia in the success of our business man in
the long run. Let us now assume the marginal ergreur starts an importing firm. If the real
exchange rate is depreciating in the long run thedg that he is importing are going to lose
competitiveness. Regardless of how competent ehiandling business affair or how much
initially his imported good is cheaper then the @stit one. In the long run he is BdsThe
opposite will happen in the case the real exchaatgeis appreciating. In that case his goods
are going to be cheaper over time and he is gaifgve major success.

Our agent is rational and has a perfect foresigtitescan create the future expectation of the
current price of some good. Using the rational eigdt®n model now we can present the
equation:

43.®, = a + fE|o, |0 ]+ ¢,

So the vector of the real exchange rate is a siayie regression in a forward looking model.
Where® is the index from equation 38 ands the error N(®&) The current value of the real
exchange rate index is a OLS parametqulus the expectations of the index in the next
period.

Using the cross equation restriction the solution the above equation and rational
expectations equilibrium is:

44,0 =L

We are dealing with the rational agent, operatimglen the assumption of rational
expectations, so rational agent can use the aleamigue to predict the development of real
exchange rate over time. Following the cross eqoatestriction he is always correct in his
prediction. So the all our business man has tosdtw icreate a forward projection of the
equation 38 and he will have the answer to theréutd the real exchange rate and what is his
own future regarding the choice of business.

2 However there is a caveat to this argument. |e t&sis importing something the economy can nadyce
this argument might not totally hold, but by lawlafge numbers analyzing the aggregate economgrthenent
is valid.
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The monetary policy is determined by the centralkbamd the central bank is under the
commitment of monetary policy. Following the Ludastique the agent has no reason not to
trust his model, since the model is trying to pcedhe changes in the real exchange rate
under one monetary policy regime and the model dogsry to test what will happen if the
monetary policy changes. The entrepreneur lived modéy one monetary regime and we
assumed there is no reason for him to believe tisegeing to be a regime change.

The model is perfectly valid under the current manetegime and it will remain valid until
the regime changes, but the change in regime widsgnt a whole new situation for our
representative agent.

The implications of the solution are clear. If tharginal entrepreneur obtains a result of a
permanent real exchange rate appreciation over hiengill chose to enter into importing
business immediately. Over time more and more Havarginal” business created will be
oriented towards the imports of goods and thereheilan economic wide substitution from a
producing economy to an importing economy.

The second solution to the equation is when theaxehange rate depreciates over time. In
this case the new business will be immediatelyoaypeing one. The reason for that is the fact
that importing goods over time will become incregty less and less competitive and
households will substitute them for domesticallpguced goods. From this perspective an
importing business, due to the real exchange msawestined to fail and the new business
company will immediately be a producing/exportingeo Over time there is going to be an
economy wide switch from importing to domesticallpduce goods and economy will be an
export oriented economy.

If this theory is correct we should see this kifdlevelopment in the data. Using statistical

data from Croatia and Slovenia (table 2 page 60ravesee that in 2005 there were 43 711
companies in Slovenia and 74 908 in Croatia. Whatteresting is the number of companies
that are classified as exporting companies. The eumbexporting companies in Slovenia is

10 385 and the number in Croatia is 10 951. fromm We see that 23,75% of companies in
Slovenia are exporting. In Croatia only 14,61% @inpanies are exporting.

We can see the data completely validates the pitopos made in this section and that
theoretical example is not far from truth.

The implications of this are clear. The choice of stary policy has had a significant impact
on the development of Croatian and Slovenian ecoegriiVe have seen how the relation of
the choice of monetary policy has led to the dgwalent in the real exchange rate. Now we
have demonstrated both in theory and in example &d@hoice of the monetary policy has
created a system and how the participants in ysies behave.
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In the following section we shall look even furtheto the economic data and see how other
segments of economy have developed under altemmatetary regimes.

Looking as the data we can see the model is sulethby the data:

Table 2: Exporting companies Slovenia vs. Croatia

2005 Slovenia Croatia
Active companies 43711 74 908
Exporters 10 385 10951
>09% exports 3308 5809
80-99% exports 396 567
50-80% exports 62 69
<50% exports 6619 4506

Source: Croatian Chamber of Commerce and CroatismBss Daily

The data speaks for itself; 23,75% of the Slover@ampanies are exporters, while only
14,61% of Croatian companies are exporters. Nowethee some other facts that could have
influenced the look of this table. There might hdne®n some tax incentives the Slovenian
companies have obtained, while the Croatian conagastid not get the same incentives from
the Croatian government, but the overall impressidhremains. There are more exporters in
Slovenia then in Croatia. Why?

Following the assumption of rationality and thelipto look forward and the model we have
presented so far there is only one thing that altety determines why a company has turned
towards imports or towards exports and that igdla¢exchange rate.

In the following section we are going to look evieper in the data and try to determine
what is the impact of the fixed vs. floating exchamate on the economy.
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4. MODEL vs. DATA

In this part of the paper we are going to lookhat data and compare the assumptions and the
results of the model with the real data from Ceand Slovenia. We shall focus on four
variables: inflation GDP growth, exports/importsdathe creation of new capital in the
economy.

We shall look how each of these variables shoulthbe in the model and then contrast that
with the economic data.

4.1 Inflation

Up to now we have analyzed possible scenarioseisrnihdel with little utilization of the real
economic data. Now we are going to take a deep dbdke implications of the model and the
behaviour of the real life variables.

We have created two models that function underrate monetary regimes and we have
analysed the behaviour of producers and consunnelex @lternative monetary regimes. If the

model is correct we should see a considerablerdiifee in the economic data under alternate
monetary regimes or the basic premise of the naetivb models is incorrect.

This implies that the monetary regimes should haweeseffect on the economic data. Using
the statistical terminology from this argument aderive HO and H1 hypothesis. If the

monetary regime does not have any impact on thecgep we should see similar trends in

economic data in both Croatia and Slovenia. In dasechoice of monetary regime has

impact on economic variables and economic dathahdase we should see different trends in
the economic data in Croatia and Slovenia.

In essence we are going to verify the hypothestsapuhe beginning of this paper. Before
going on with the data, let us summarize what weslgeen implying thus far.

The main premise of this paper has been that theetapn policy does not affect only
inflation, but also a whole set of economic varhlThe economic variables are generated by
economic participants and the behaviour of econgraiticipants is determined by the system
they live in. The system is imposed on them by dbetral bank which has the power to
choose monetary policy and by choosing the mongtaticy a set of rules is determined.
Alternative monetary policies bring alternativeasifor the system.
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In essence it has been argued that the choice eoimbnetary regime has an important
implication for the whole economy and its futureghlparhe model | have presented in this
paper is a rational expectations model, althoughestelaxations of the rational expectations
premises have been allowed.

In this model the agents have perfect foresightlana the same model as the policy maker.
There is free flow and capital and the agents caaimhlebt through banks, which are all
foreign owned.

Both foreign and domestic goods in this model amesamed and are perfect substitutes for
each other, the choice of consumption dependsysotelthe real price and the real price is
determined through the real exchange rate.

The economy already exists in time period t, whglkhe beginning of time. There are some
producers, some importers. The economy evolves twexr. We have presented a profit

maximizing producer and a "marginal entrepreneurtd ws deciding to create a business and
has to make a choice between the producing andrimgaf goods. We have also seen how
there is a slow shift the structure of the firmstle economy which is determined by the
development of the real exchange rate.

The central bank creates monetary policy. Howevéorbethe actual conduct of monetary
policy the central bank has to make a choice betlee fixed and the flexible exchange rate.
Once the system is set up the participants optithieie behaviour under the system.

We have already done the nominal exchange rateysamdh this paper; the analysis was
presented in the section 3.1. From the data itneasard to see Slovenia and Croatia had two
different monetary regimes and that there was aetaoy regime change in Croatia from
1994 to 1999 and then from 2000 until today.

In the section 2.9 | have presented the equatiomfiation that | want to repeat it now:

45. =717 +2

The inflation equation states the inflation in therent period is the real exogenous shock to
the economy and theg* variable. Then* variable is different under alternative monetary
regimes. Under the fixed exchange rate regimetitasnflation in the rest of the world.

In the case of Croatia we have been observingateeaf HRK with Euro, so we are going to
user* as quarterly EMU inflation.

Under the flexible exchange rate regim#t is the depreciation of the currency in the
pervious period in essence the exchange rate pessgh.
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A note on methodology is in order. As a period dlshse a quarter. The equation 45 is not a
differential equation; however for the purpose loé talculation of the z parameter | have
assumed we are going to have a one period lag.

46. T=71T_ +2

Here is the table with some basic information abiat rate of inflation in Croatia and
Slovenia over the period 01/1995-06/2005:

Table 3: Calculation of the equation 46 data: 01/1995-06/2005

inflation SLO | inflation CRO | z SLO | z CRO
ave 1,68% 1,16% 2,28% 0,65%
st. dev 1,00% 1,30% 1,76% 1,39%

Source: Authors calculation, data from BSI and CNB

What is interesting is the fact Slovenia has higimdiation, but it has smaller standard
deviation of the inflation rate. On the other hawdrage rate of inflation in Croatia is much
smaller, but has higher standard deviation.

This fact has some interesting implications foruhgarameter z. As we can see from the table
the z parameter is larger in Slovenia, but thedstesthdeviation is approximately the same for
both Slovenia and Croatia indicating the shockslaesame for both countries, but they have
different magnitudes.

The implication of this is something along the limésignal extraction as proposed in (Lucas
1972, 1975). In (Lucas 1972), Lucas presents annaegt that the economic participants are
not well enough informed and although they havati@mmal expectations and they form their
expectations rationally they all have alternats sétdata and due to this fact react differently
to the same information. The empirical validatiornhat can be found in (Lucas 1975).

What we are seeing in the inflation data in Sloaasialong the same lines as presented in the
section 2.8 where we presented a model of jumpifigtion.

What we have in Slovenia are economic participtrasreact to the changes in exchange rate
through inflation, whoever these participants cahdistinguish between the inflation caused
by the exchange rate and the inflation caused &yaél shocks in the economy.

On the other hand in a fixed exchange rate ecorik@yCroatia in the time period after 2000
it is much easier to distinguish real shocks causgdhe change in prices of particular
imports.
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The model presented in section 2.9 states thaterahg run we expect all exchange rate
depreciation to transfer into inflation. If that ke case the only inflation signal for the
economic participants is the nominal depreciatibthe currency. The real shocks no longer
play any role in the creation of inflation.

Under the fixed exchange rate the participants maveignal from the change in nominal
exchange rate so all signals come from real shimcitse economy.

What is interesting in this graph is the fact tladue of the z parameter in Slovenia is fairly
stabile and as the Slovenia was approaching the Bdan see the u parameter's values are
going down implying the synchronisation of Slovemniaflation with the inflation in EMU.

Also some of the value of the z parameter for Sieavenight come form the lag effects of the
nominal depreciation and the inflation pass thrélgRerhaps the initial calculation of

lagging just one period is not enough and more istipated econometric techniques should
be used.

In Croatia we are seeing much larger magnitudessafllation in the z parameter. The z
parameter is extremely inflationary in the thirdager of 1997 and deflationary in second

quarter of 2001, when Croatia had the lowest iidtain last ten years.

Graph 6: Quarterly inflation Slovenia and Croatia

Quarterly inflation: SLO and CRO

6,00%

5,00% -

4,00% -

3,00% -

2,00% -

1,00% -

0,00%

-1,00% -

-2,00%

‘—Q—SLO+CRO‘
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1| am not concerning myself with the econometrialignges of the model, but rather the overall
macroeconomic implications.
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We are arguing Slovenia had one monetary regimeCandtia has two. If this is true the z

parameter should have constant behaviour in Slavamil two sets to patters in Croatian data.
We are seeing this to be true. Except for one ouithel997 and 2000 the z parameter in
Croatia is stabile and in range from 0 to 2% ingkeod from 1995 to 2005. After the regime

switch the behaviour of the z component changegetls

We see a radical change in the behaviour of paemnmice Croatia moves to the fixed
exchange rate system. The z parameter becomes narehvoiatile.

Graph 7: Thez parameter for Slovenia and Croatia
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4.2 GDP Growth rates

What policy making is all about is the economicvgito so that economic participants can
have better living conditions now, not in the lang on the average.

In this paper there has been no mention of econgnueth or how the growth rate of the
economy shall respond to the choice of the mongialigy. The main reason for this is the
hardness to determine what is the source of ecangroivth and here it is not enough to day
the source of economic growth is for example consion. We would also have to determine
what part of consumption, from which the increase consumption is coming from
(households or government) and how it is financed.
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We can see the issue at hand is very complexjgtiae reason why we shall just look at the
data and not draw any conclusions about how thawthpr was generated and what are the
implications with the respect of the choice of thenetary policy and economic growth.

What is the most interesting fact about this tabléhe fact that both Croatia and Slovenia, on
average have the same growth rate. One could igsshan argument that the monetary policy
regime does not influence the growth rate, agaircaree to the need to investigate what is
the source of economic growth before we make aimpgtconclusions.

We shall not look at the overall GDP levels, bubea at the growth rates:

Table 4: Real GDP growth rates Slovenia and Croatia

SLOVENIA | CROATIA

1995 | 4,11%

1996 | 3,73% 5,9%
1997 | 4,84% 6,8%
1998 | 3,87% 2,5%
1999 | 5,42% -0,9%
2000 | 4,10% 2,9%
2001 | 2,66% 4,4%
2002 | 3,45% 5,2%
2003 | 2,65% 4,3%
2004 | 4,17% 3,8%
2005 | 3,81% 3,6%
ave | 3,89% 3,85%

Source: CNB and Slovenian Central Bank

The year 1995 is taken out of the consideratiorCimatia due to the war. But the war plays a
very important factor in this analysis. Usuallyeafthe war the growth rates of the economy
are very larg€. The reason for this is the fact the growth ratespercentage and after the

war economy starts from a very low level and hagdaeparation investments.

Destruction of Croatia during the war was very éaend spread thought-out its territory, it
would make sense to see larger growth rates thepewen a country that did not have large
war destructions like Slovenia. Even today, 10 yedtsr the war Croatian government is
using approximately 1,5 billion euros per yearr@ronstruction of the war torn areas.

But after the war in 1995 and after peaceful rgjragon of eastern part of Croatia in 1998 we
are not seeing staggering growth rates.

22\We are talking about percentages here.
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Using this, rather dangerous development of disonswas could make conclusion the
growth in Croatia is actually financed though goweent spending or through rise in foreign
debt as we shall see in section 4,5. We could mlgke an argument the reason for lack of
growth is a bad privatisation in Croatia, but with@ny significant evidence to any of those
claims would not have any significance.

It would be also wrong to try and make an arguntleatgrowth rates are low because of the
bad choice of monetary policy. But the fact of thatter is the growth rates in Croatia are
unnaturally low for a country just coming out oktlvar and even in comparison with the
other post socialist countries.

4.3 New capital for mation

In section 3.4 | have argued the fixed monetarycgotan lead to the suffocation of the
industrial production. Under the fixed exchanges rappreciation the products made in the
economy will become increasingly uncompetitive #mel economy would slowly restructure
towards companies oriented towards imports.

As it was presented in the aforementioned sectiemmain choice of the entrepreneur is the
choice between the production and imports. If tred exchange rate is appreciating over time
a new business would be started as an importerasiat producing business. The choice of
new business has large implications for the creatd new capital, since producing
companies are more capital intensive then the itmgpcompanies.

One might argue this is the hardest test for theehand the argument made in this paper.
The argument went that under the flexible monetaticp the economy does not experience
the real exchange rate appreciation. The changbe imalue of nominal exchange rate off set
the rise in inflation. In the long run when all no changes in the exchange rate are
absorbed into the inflation, the real exchangeigtketermined through the rise of inflation of

the rest of the world. Under fixed exchange rate ame dealing with real shocks to the

economy and real appreciation of the currency.

Due to this behaviour of the real exchange ratadtienal entrepreneurs would turn towards

the production of goods under the flexible excharage (with assumption the real exchange

rate is depreciating). Under the fixed exchange (ahder the assumption the real exchange
rate is appreciating) rational entrepreneurs wawid towards imports of goods.
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In order for an entrepreneur to produce he woukbreapital and since we are dealing with a
marginal entrepreneur the creation of capital i@ dtonomy oriented towards production
should be large.

What do we expect to see from the data? CroatiaMaadnd then a monetary regime switch.
We should see in the date strong capital formaditer the war and a drop in the new capital
formation after the regime change in 2000.

Slovenia, constantly under the variable exchange should have strong capital formation
thought the period. The capital formation shoul@ dis increasing over time and then have
an inflection point since the rate of new produaartering the economy should be increasing
and then decreasing.

The data we are going to analyse is taken from EUROS@&Ad it is in constant 1995
millions of US dollars.

Table 5: New capital formation Slovenia and Croatia

SLOVENIA | CROATIA

1995 | 3553,8 2532,5
1996 | 3738,2 3336,1
1997 | 4196 4475,3
1998 | 4615,6 4143,6
1999 | 5467 3814,5
2000 | 5589,5 3447,5
2001 | 5351 3392
2002 | 5567,3 2909,8
2003 | 6130,5 2269,3
2004 | 6696 2344.4
2005 | 6636,5 2406,5
SUM | 57541,4 35071,5
ave |5231 3188

Source: eurostat

As we can see from the data the model is absolatahect. If we look at the sum of the total

new capital formation we can see Slovenia has edeatore new capital in 10 years then
Croatia. The level of capital formation is also #igant. Slovenia has created 1,6 times more
capital then Croatia in time span of ten years.Kieemind that Slovenia also has about half
of the population of Croatia. So if we look at thew capital formation per capita we get
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astounding figures. In Slovenia the new capitatfation per capita is 28770 1995 dollars and
in Croatia 8 768 1995 dollars per capital. The miagia of difference is 3,3 times.

The data points towards the fact the Slovenian eogrnwas oriented towards new business
that needed more capital Remember Table 2 (page 60) and the data on thetige of
companies in Slovenia and Croatia. Table 2 (pageléd)ly shows there are more exporters
in Slovenia then there are exporters in Croatia.

Again the data for Croatia is inconsistent. Foroantry just out of the war new capital

formation would be essential in the process of metroction, but we are not see that in the
data when compared with Slovenia. We are not seesuyge in capital formation in 1995 or

in 1998. But one thing should be noted the newtahformation is increasing in the period

from 1995 to 1998. It begins to fall and in theipeérfrom 1997 to 2003 the growth rate of

new capital formation halves. This sudden changehe values of the data has again
implication for the regime switch and it substargsathe model.

In the previous section | have argued the low I®@fegEDP can not be "blamed" on the bad
monetary policy, but in this part of the paper tisisiot the case. The only reason why we are
seeing what we are seeing in the data is the cladiceonetary policy. Once the monetary
policy is chosen the economy restructures over.thvie see that in the Croatian data and in
Slovenian data.

It would be interesting to analyse this data irefitears time to see the impact the entrance
into EMU will have on Slovenian economy and capibaination.

4.4 Imports and Exports

In this section we shall look at the imports angariks in Croatian and Slovenia. As noted in
previous sections we are looking at the impacthafiee of monetary policy on the economy.
The data for exports and imports used in this sedticludes both goods and services.

If we see the real exchange rate appreciation,heeld see a drop in the companies which
are oriented towards production and exports. Thesifgargument ensues in the case of the
real exchange rate depreciation.

2 Who has obtain the new capital, was it new congsmai old companies expanding is not relevanttfisr t
argument. The main point is that there was needdar capital.
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In section 4.3 we have seen how the Croatian ecgrias restructured towards the economy
of importing companies. We have seen that in tha glaowing the new capital formation. In
this section we shall focus on the actual expa.da

Going back to the section 3.1 we have seen thadharecountry has absolute increase or
decrease in the real exchange rate. However wer@teel Slovenia has less volatility in the
real exchange rate and overall smaller real apgtienol Using this data we should see that
neither country has a clear cut deficit or a cleatr surplus, however we should see a trade
deficit on a smaller magnitude in case of Slovehén in the case of Croatia.

The parameter we shall pay attention to is the @mgeeof imports by exports. As noted the
data for imports and exports includes both goodssanvices.

We could use absolute level of imports and exptisthat would not tell us anything about
the true implication of the imports and exportstbe economy. The same problem is if we
use a ratio of exports to GDP, or imports to GDResEntwo parameters would only tell us the
degree of openness of the economy. They would hlotigeanything about the impact of

current account of the economy.

Keep in mind we are also looking for an economistreecturing from importing towards
exporting economy in the case of Slovenia.

The main reason for the use of this parameter iselation of the trade deficit to the foreign
debt and the parameter of foreign debt shall b&/sed in the next section.

Graph 8: Ratio of exportstoimportsfor Soovenia quarterly data
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What we see in the data is consistent with therthenly to a certain point. In Slovenia the
ratio of exports to imports is mostly constant @énd averaging 0,96. this implies there is no
significant rise in the level of exports nor a d&ge in the level of imports.

This data is somewhat negative to the model. Welseanports and exports are rising at the
same rate, but there is no vast restructuringefttonomy towards exports.

Another explanation can be that this ratio if looKeom alternative perspective proves the
points. Once the socialism was over Slovenia likg ather post socialist countries was
overrun by the western mechanise not availabli¢ ttvetfall of socialism, so the fact the ratio

of imports and exports is the same means the damegiorters were able to handle the rise
in demand for imports due to the change of tragholices and were able to off set the rise in
demand for imported goods by increasing their etgpor

Graph 9: Ratio of exportstoimportsfor Croatia, yearly data
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In Croatia on the other hand we are seeing a con#ael of average 0,86. What is
interesting here is the shape of the curve. It mdk@m very positive to negative, from +1,07
in 1993, to 0,7 in 1997. This has a simple explamatrhe war in Croatia was over in 1995
the whole territorial integrity was achieved in T%%nd Croatia opened towards the world and
new imports flooded the market. The explanationtias is the same as in Slovenia. New
goods, previously unavailable in Yugoslavia becavb&inable, this naturally caused the
imports to rise.

After 1997 the index rises to the level of 0,8 aingtays there for the rest of the period. It
would be very tempting to conclude the model faise. After stressing the real exchange
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rate and the impact of the flexible exchange ratanany times looking at the graph 9 it
seems the model is defunct. But that is not the.daase keep in mind we are including the
services in exports. Tourism is included into expad a service! It is correct to conclude the
rise in tourist activities was able to off-set tige in imports, so this data does not affect the
model. If we look at exports and imports and exelube services (tourism) we get the
average of 0,5 in the time period 2000-2005. Thigt dramatically reverses the data and
actually supports the model.

4.5 Foreign Debt

The issue in this section presents the most impopmoblem for a small open economy. A
small economy is not self-sufficient, as such & t@import and export goods. The trade with
the rest of the world for a small open economy dugspresent just economic activity but
also a survival.

As we shall see in the analysis of the data as masdree trade is necessary for a small open
economy if uncontrolled it can present large protsdor the capital structure of the economy
and development of that economy as well.

In the global world like the one in which we liieis paramount for a small open economy to
have free flow of goods and services. Openneshéddree flow of goods and services also
leads to the free flow of capital.

But as small economy does not have the freedororttra the flow of goods and serviééi

does have some limited ability to control the flofvcapital in and out of the country. Some
countries have restrictions of inflow, some on lowtf some of both. Croatia has marginal
reserve requirement , a special reserve requirefoenon resident funding the banks obtain.

Croatia has limitations on the outflow of capitat fts citizens. There are limits to how much
money can be taken across the border and how manbkyrcan be sent through bank wires.

The purpose of this section is to look into the iotp# the choice of the monetary policy and
its relation to the foreign debt.

We are going to have three segments of analysesiwib monetary regimes in Croatia and
one in Slovenia. We can expect the changes ingoréebt in Slovenian and in Croatia under
the flexible exchange rate are the same. Howewe thhould be a radical change in foreign

2% |f the country is a part of the WTO the flow ofagts is controlled by the WTO agreement and sendoces
free to flow, as long as they are legal.
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debt in Croatia after 2000 and in Slovenia in 2@0ee the exchange rate got fixed in
preparation for the EMU.

As we saw there is a large current account deificitase of Croatia. The basic economic
theory tells us the current account deficit habedinanced with the capital account surplus
(foreign debt) and as we are seeing in the dataishabsolutely correct. The foreign debt in
Croatia has been steadily rising and it has reaalsding levels.

As of June 2006 foreign debt in Croatia was 85%DP and it was not showing any sings of
stopping. As we can see from the model and in #ta there is nothing mystical about the
situation in Croatia. The state of the imports, eigoforeign debt it is all a very simple
circle.

Graph 10: Croatian foreign debt in mio Euro
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The cycle can be described as follows: fixed exchamage has led to supply side shocks in
the economy increasing the rate of inflation abibnverate of inflation in the rest of the world;
this has led to the real appreciation of the cuyeifhe direct effect of the real appreciation
was the substitution of domestic goods for foreggods, as the households noticed the
foreign goods are relatively cheaper then the dtinaly produced goods. Substitution effect
has increased the demand for imports, thus inecrgdke trade gap. Since Croatia in the long
run can not finance the trade gap, it has to oliteermoney somehow and the only way to do
obtain money was through the foreign debt.

So one thing has led to the other, real deprecidias also led to the change in the business
climate and switch of companies from productionthe importing of goods even further

75



worsening the current account and increasing theigio debt from the business side of the
economy.

The model presented this correlated recursive oglghip between the choice of the monetary
policy and the behaviour of the participants in deenomy. Given what was presented here
the economic facts we are seeing from the dataldhmat be concerning at all. In fact the
economic indicators should have been expecteddZthatian monetary and fiscal authority,
because they were the direct result of the mongitaligy choice.

Now we shall look at foreign debt in two periodse first period is from 1993 to 1999. The
second period is from 2000 to 2005. As we can bkeefareign debt in that period has
doubled. So in time span of six years, under tielfle exchange rate the foreign debt did not
rise significantly. It should also be noted the msource of the rise in foreign debt was the
government which was issuing bonds.

The second period 2000-2005 however is vastly differin time span of seven years the
foreign debt has increased three times. In thi tthe main source of foreign debt were
companies and banks.

There is nothing surprising in the data. Under tbgillle exchange rate there was a strong
stochastic element, as the model points out agdestforeign debt. The only entity with
unlimited amount of money was the government amdgibvernment was not susceptible to
the foreign exchange rate risk. It can always priote money.

Once the currency risk was removed the inflow opiteh into the economy started.
Remember the main distinction between the fixedtaedlexible exchange rate model is the
fact that under the flexible exchange rate modelehs a stochastic element, under the fixed
exchange rate model there isn't one.

This stochastic element can easily be seen in gagntent of credit. If the foreign banks are
importing capital they will need a currency rislofaction. Under fixed exchange rate they do
not need this protection, but under the flexibleh@ange rate they have to hedge their
positions. The banks usually do this by transfertiregexchange rate risk on clients by giving
loans in foreign currency clause, effectively tfangng the exchange rate risk onto the client.
When there is stochastic barrier imposed the haldelshun credit, because they have no
protection against the exchange rate risk, we lsisert the stochastic bellman equation (eq.
42 page 55)

Once the exchange rate barrier is removed, themballequation looses its stochastic
component and the households have no uncertaioyt dbeir consumption and their debt. In
this economic set up they can obtain credit andiktiee real value of their remaining credit
balance in the next period.
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What the model is telling us is that we should aesharp change in the rise of household
credit when there is a regime change.

In this case we are looking at the foreign debtahbee that is the way the banks are going to
fund their loans to retail clients. But if we loak the household debt data in Croatia we can
see the same patter.

As we can see there is a rise in the loans to holde in every period, but the sheer
magnitude of rise in HRK is simply astounding.

Graph 11: Croatian household debt in mio HRK
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Graph 12: Slovenian foreign debt mio euro
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As expected we clearly see and inflection poin2@®0 when there was a regime change.
Here we are seeing another validation of the mwdile data.

Seeing the actual numbers of foreign debt mighe gis another perspective on the matter.
Table with the data gives us a much clearer pensggeath the problem:

Table 6: Croatian and Slovenian foreign debt (gross)

CRO | SLO
12.93. | 2638
12.94. | 3020 | 3706
12.95. | 3809 | 4275
12.96. | 5308 | 5380
12.97. | 7452 | 6166
12.98. | 9173 | 6459
12.99. | 10101| 8012
12.00. | 12109| 9491
12.01. | 13458| 10403
12.02. | 15055| 11484
12.03. | 19811| 13256
12.04. | 22781| 15271
12.05. | 25541| 19565

Source: CNB and Slovenian Statistical Instituteniflion of Euros

The same analysis can be done on the Slovenian lfata. look at the Slovenian data the
foreign debt is increasing as well thought thegukrbut what has to be noted is the rate of the
rise in the foreign debt.

While Croatian foreign debt has risen from the ehd994 until the end of 2005 8,45 times.
In Slovenia it rose by 5,27 times. If we exclud®2®&ince in this year Slovenia was on the
fixed exchange rate regime the growth of foreightdells to 4,12 times in the time span of
10 years.

Again we are seeing another validation of the mod&d have completely opposite behaviour
of the foreign debt under two alternative monetagimes.

However the absolute values of foreign debt aretelihg us much about the state of the
economy and its relationship to the foreign deftoidder to fully understand the relationship
of foreign debt to the economy we need to lookatration of foreign debt to the GDP (table
7 page 77).
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As expected the ratio in Croatia is much worsehtiuld also be noted that ratio in Slovenia
has significantly worsened once Slovenia starteddjost for the EMU and it has to fix its
exchange rate. In 2004 and 2005 we can see acdtlaage in the growth of the foreign debt.
The implications of the rise in foreign debt arerizaching to put it mildly.

Table 7: Croatian and Slovenian foreign debt as per centage of GDP

SLOVENIA | CROATIA

1993 24,20%

1994 20,70%

1995 29,44% 20,20%
1996 34,42% 26,70%
1997 36,58% 37,10%
1998 34,90% 47,60%
1999 40,66% 54,10%
2000 47,13% 60,60%
2001 47,43% 60,70%
2002 49,35% 61,50%
2003 53,97% 75,50%
2004 58,57% 80,20%
2005 71,46% 82,50%

Source: CNB and Slovenian Statistical Instituteniflion of Euros

Debt is something that has to be paid off. It repnés a burden on the households and
companies of individual economies and it presentsiré decrease in consumption and
disposable income.

One thing has to be noted, foreign debt is not@memic variable, but an accounting one. It
just represents the net summation and accumulatiche inflows and outflows from one
country, due to this nature of foreign debt as sitcis not possible to decrease foreign debt
though conventional measures like CNB is attemptmglo through reserve requirement
restrictions on non resident funds. The foreign dglat necessary by-product of a monetary
regime. The only way to decrease foreign debt ish@ange the very thing that is causing
foreign debt to rise and that is: fixed exchande maonetary regime

What we have noted in this section there is th#ting surprising in the data. We have two
opposite monetary regimes and two opposite efféictgsould be really surprising to see the
same rate of rise in foreign debt in both Sloveama Croatia. In that case there would be
something wrong with the theory, but what we havéehis case is that the data completely
confirms the economic theory and vice versa.
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4.6 Final word on real lifeimplication of the model

In this section we have analysed inflation, impatsl exports, growth rates, new capital
formation and foreign debt in order to see how deeslife economic data compare with the
theoretical assumptions of the model.

In all the data we have found confirmation of thedry presented in the model expect in the
level of exports and imports.

The data from imports and exports slightly negabesrhodel. The model predicts a rise in
exports and fall in imports for Slovenia, howeves are seeing the ratio of the two remains
the same and close to one in the case of Sloveni@roatia the ratio remains the same as
well for the most of the period, but the averagearaund 0,8.

All other aspects of the data analysed are poirdgirtgo the validation of the model. We see a
strong new capital formation in Slovenia and slése iin foreign debt. In Croatia on the other
hand we see small rise in new capital, much smétlen in Slovenia and a huge rise in
foreign debt.

This brings us back to the analysis of growth of G already noted it is highly
speculative to decidedly blame one economic patemas the reason for growth rates we are
seeing in the data. However some notes should loke.nvée see that the averages of growth
are same for both countries; however the volatditygrowth rates in Croatia is much larger.
Also peak growth rates of Croatian GDP are in timiethe largest increase of foreign debt. |
am not saying the growth rates are caused by tirease of foreign debt, but without more
research and modelling this can not be totally ket

In the end we have to note the data is supporfiviesomodel.
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5. CONCLUSION

This paper looks at the importance of the actualcehof the monetary regime for a small
open economy. In a big closed economies we havertidem of conducting the monetary
policy and the interplay of the monetary authorityth the economy and economic
participants. This interplay has been describedhén"Conquest of US Inflation" by Thomas
Sargent in (Sargent 1999). The monetary regimedsto the control of inflation thorough
the control of monetary aggregates, interest rategflation targeting. In a small open
economy the monetary policy is tied to the contfalhe exchange rate. There are principally
two regimes: fixed and floating.

A small open economy is not only faced with theuattonduct of the monetary policy, but
also the choice of the monetary policy. As dematstt in this paper the choice of the
monetary policy has effect of the whole future paitthe economy.

The two main monetary policies are the fixed exclaraje, in which the central bank is
trying to keep the currency inside some determibhadd or precisely fixed. The second
alternative is the variable monetary policy in whaentral bank is constantly depreciating the
exchange rate.

The focus of the paper was not to try to createrondel and then test it on the data, but to
create two alternative models, one for each mope&ime and then test them on the data.

The main foundation of the paper is the buildingck#oof the households and the business
firms in a small open economy. These economic ppatts are faced with the monetary
policy determined for them exogenously by the adrdank. It is assumed each choice of the
monetary policy creates an alternative economiciget

The paper explores the behaviour of the economiticgents under alternative monetary
regimes and finds the underlying behaviour of thenemic participants. The model uses
monetary policy as a sort of system definition. Tdwice of monetary policy in effect
determines the frame in which the economic pariaip have to be modelled. Since we are
dealing with two economic set ups we also havenwdels. One for each set up

The model used here is the rational expectationseinddhere are three main reasons why
rational expectations are used. The first reasahasfact rational expectations provide an
easy framework for the solution of models with fard/ looking agents. The second reason is
the easiness how the rational expectations carobmbioed with the dynamic programming
tools. The third is the fact that there are no tiags in the change in the behaviour of rational
agents once the monetary regime changes. The clvanige behaviour of rational agents is
instantaneous. Once the regime changes so dobshhgiour of economic participants.
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The rational expectations have the implicit assuomptthe expectations of economic
participants are endogenous, in modelling and eoetrics this is manifested though the
cross equation restriction. This restriction is thundamental for solving the rational
expectations models. The second fundamental promértie rational expectations is the
implication of the Lucas Critique, which is bestmifasted in the changes of the monetary
policy regimes. The implications of the Lucas Cutgand the cross equation restriction are
best manifested empirically and can be found irg&atts "The End of Four Big Inflations”
(Sargent 1986 p. 40-110).

Behaviour of both households and consumers in tloelemis conditioned on the real
exchange rate. It has been demonstrated underixbd éxchange rate regime the real
exchange rate is much more susceptible to theaygaleciation. The real appreciation leads
households to purchase foreign goods, since theegtagaper. The real appreciation also leads
firms to orient towards importing and not produntiof goods. This process caused by the
fixed exchange rate regime leads to the increaseréingn debt and overall destabilization of
the country.

The outcome of the model is that the flexible exggamate monetary regime is vastly

superior to the fixed exchange rate regime. Fixathange rate regime leads to foreign debt,
destruction of the producers, creation of the ingrsrand large trade deficits; on the other
hand the flexible exchange rate regime gives theatawy authority the tools to fight the real

depreciation and offsets the above described patter

The findings of the paper are not only theoretitait are also supported by the economic
data. In order to make the data compatible | hagseotwo countries similar in economic size,

with a similar economic history and different margtregimes. | have used as an example
Croatia and Slovenia. In the most of the time miobserved Slovenia has had flexible
monetary regime of the depreciating exchange Gxeatia has had two monetary regimes, up
to 2000 flexible exchange rate regime and fixedherge rate regime from year 2000

onwards.

Most of the predictions from the model are cleaden in the data. Slovenia has had smaller
real depreciation of the currency, smaller foredgpbt, more new capital created, more firm
oriented towards production.

As predicted in the model, in case of Sloveniailexexchange rate regime has opened room
for the businesses interested in the productiogoofds instead of importing of goods. This
can be seen in the amount of the newly createdatapi

The export to imports coverage ratio for Slovenials around 1 (imports are completely
covered by exports). On the other hand this rati€ioatia on average is about 0,8, and it
should be noted the main reason for this rate eé@me is the exports of services, in case of
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Croatia that is tourism. The fixed exchange rat€rioatia has led to the massive explosion of
foreign debt in Croatia. Also in Croatia we are @fvgrg a very small amount of the newly
created capital (in comparison with Slovenia) iatiltg most of the new business started is in
fact oriented towards imports not production.

All this information leads to just one conclusiahe fixed exchangerate regimeisfatal for
a small open economy. This assertion was made theoretically in the mdualé,it was also
supported by the data.

The models and the consequences of the data ammpattant from the historical perspective
only. It would have been better to choose the [fllexexchange rate regime, like Slovenia did
instead of the fixed exchange rate regime, likeaGaodid.

The main question asked in the introduction to faper was the question: what is the
importance of the monetary policy?

The paper, in its introduction argued the choicehef monetary policy has a fundamental
importance for the future path of the economy, esflg a small open economy. | believe

that | have presented a clear argument about thperiance of the correct pick of the

monetary policy. As we saw in both the model andhien data the economic developments
under certain monetary policy exchange regime athimg new or stunning, in fact any

economic development under both monetary regimek d@ve easily been predicted.

The economic data from either of the regimes is detely natural and it would have been
astounding to see the data in any other directibardhen was presented.

At the same time the purpose of this paper wastoaierve as a historical analysis of
monetary policy in two countries, but as an intrtthn to the choice of the monetary policy
for future research.
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