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Abstract 

Kadlec, T. Forex interventions of CNF in front of the door to Eurozone. Diploma 

thesis. Brno: Mendel University, 2015. 

This thesis study the foreign exchange intervention of Czech National Bank, 

launched in November 2013. Under the circumstances have been chosen to use 

the Marshall-Lerner condition which finds the economy suitable for currency 

devaluation or not. For reach this goal have been calculated regression analysis 

with two alternative results for calculating the condition. In the first alternative, 

full Marshall-Lerner equation, could not be satisfaction of condition proven, but 

nor was dissatisfaction. In the second one, where was import of Czech Republic 

calculated with zero value according to regression analysis result, was the condi-

tion satisfied. Results have been compared with numbers from United Kingdom 

and found opposed. In comparison to Slovak Republic was found Czech devel-

opment of macroeconomic indicators better. 

Keywords 

Forex, intervention, foreign exchange, monetary policy, central bank, regression 

analysis, Marshall-Lerner condition, elasticity. 

Abstrakt 

Kadlec, T. Devizové intervence ČNB přede dveřmi do Eurozóny. Diplomová prá-

ce. Brno: Mendelova univerzita v Brně, 2009. 

Tato práce studuje devizové intervence České národní banky z listopadu 2013. K 

hodnocení byla vybrána metoda Marshall-Lernerovy podmínky, která řekne, 

zda je ekonomika vhodná k devalvaci měny, či ne. Pro úpravu dat byla použita 

regresní analýza se dvěma alternativami výsledku. V první alternativě, celé Mar-

shall-Lernerove podmínce, nemohla být podmínka splněna, ale ani vyvrácena. 

Ve druhé alternativě, kde byl import České republiky podle výsledku regresní 

analýzy započítán s nulovou hodnotou, byla podmínka potvrzena. Výsledek byl 

porovnán s hodnotami ze Spojeného království a shledány protichůdné. Při 

srovnání se Slovenskou republikou byla shledána Česká ekonomika v mnohem 

lepší kondici. 

Klíčová slova 

Devizové intervence, monetární politika, měnový kurz, centrální banka, regresní 

analýza, Marshall-Lernerova podmínka, elasticita. 
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1 Introduction and objectives 

1.1 Introduction 

When economically educated person asks average people: “What is foreign ex-

change intervention?”, it usually sounds like magic formula from someone over-

educated and the following answer is correct very rarely. This situation ruled in 

Czech Republic too until 7th November of 2013 when Czech currency accidental-

ly lost a significant part of its value. That day Czech National Bank switched to 

regime of interventions with goal - devaluation of currency. That day everyone 

in Czech Republic started to ask: “What is foreign exchange intervention?” 

That day gave the Czech National Bank the answer to everyone. It is some-

thing extraordinary. Something what central banks do not very often and what 

Czech National Bank have not done before. Council of central bank approved 

massive intervention on foreign exchange market against Czech koruna with 

purpose: devaluate it. 

It practically immediately hit the exchange rate of domestic currency and 

devaluated it about 10 %, which was level, central bank wanted to keep for a not 

specified period. This move surged a tsunami of mixed emotions of almost eve-

ryone, who uses Czech currency for whatever reason, central bank did not in-

form public about preparations of such a step in monetary policy. 

Reasons why was such a move executed have been presented by central 

bank as support for competitiveness of Czech economy at first, because of quite 

unsatisfactory economic performance of it in comparison with other EU coun-

tries. And then central bank admit also other goal which appeared to be maybe 

the main one, and that was fight with deflation. This was launched because of 

very low level of inflation with constantly decreasing trend towards even below 

zero and colliding with CNB’s goal: keep the inflation on level 2 % p.a. Based on 

these facts have been determine a set of goals for avoiding a deflation trap and 

boost small Czech economy into faster recovery pace which was stage where 

Czech Republic definitely should have been after long stumbling in the shadow 

of the famous financial crisis, started in August 2007 in United States and then 

spread across the world and plunge the global economy into four years long re-

cession contributing to the European debt crisis. 

But of course when central bank of any country devaluates its domestic cur-

rency in such a volume, huge criticism falls upon banker’s heads instantly. The 

anger of public would be acceptable. Their lying on the beach by the see or ski-
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ing in the Alps becomes more expensive and as a not last injustice, their hon-

ourable currency has been harmed. But criticism came also from not insignifi-

cant number of experts, which on the one side could mean that something 

wrong happened, but on the other side when was the last time all economists 

agreed together? 

We can see very similar problematics in not very far Switzerland. Their cen-

tral bank decided to help Swiss economy by pegging Swiss franc to Euro with 

fixed exchange rate in 2011. SNB (Swiss National Bank) had to deal somehow 

with extreme appreciation of franc, which was even before crisis considered as 

safe heaven, which means currency expected to devaluate not earlier than as the 

last one. Uncomfortably high appreciation was consequence of financial crisis 

practically everywhere around the globe (later intensified with Ukrainian crisis), 

during which invested in franc enormous number of investors, trying to avoid 

losses. Intervention of SNB actually helped to export, which is for Switzerland 

essential (more than 70 % of GDP). Franc was pegged to Euro and SNB had 

been forced to print new francs in amount equal to almost half a trillion dollars 

(value of one year export of Switzerland) to keep their word about fixed ex-

change rate. So under pressure from several battlefronts SNB suddenly an-

nounced in January 2015, that Swiss franc will no longer be hold at a fixed ex-

change rate with Euro. Of course it caused financial earthquake in form of ap-

preciation of franc about 30 % instantly, but stabilized on appreciation 20 % one 

month after. This at first definitely disturbed tranquil sleep of many Swiss ex-

porters, but on the other way many investors experienced second Christmas in 

the middle of January. Costs tied to leaving the intervening regime will not be 

available soon of course, but for sure the question whether profits from inter-

vention prevailed over costs of leaving it, will lie on the table for long time. Long 

enough to count it after all. 

Even is Czech situation a bit different in some ways, there are basic similar-

ities in evaluation of intervening, basic pros and cons, more economic profits 

and costs or if someone prefers, plusses and minuses. Switzerland definitely 

profited from artificial low level of franc and also CNB reports first positive 

numbers after intervention in Czech Republic, but we just saw the second (and 

might the negative one) phase of influencing the economy by intervening, which 

is end of intervening, in Switzerland. CNB plans this move in first quarter of 

2016, but in these uncertain times it is like waiting for the bus in blizzard, very 

easily can happen it will not come. 
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I heard arguments supporting intervention and those against it as well and 

that motivated me to create diploma thesis dealing with evaluation of impacts 

on economy of my country after foreign exchange intervention, because I want-

ed to know who was right. Of course I will not be able to take into account af-

fairs which still didn’t happen, as is the ending of current regime of intervening, 

but in my opinion is important to understand and describe movements caused 

by launching whole of this. 

I consider very interesting to find out whether central bank was right and 

made good step and really helped the economy of my country or economic indi-

cators expressed after one year from the time of the first intervention even 

worse numbers. 
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1.2 Objectives 

Purpose of this thesis is to find out whether the currency devaluation in Czech 

Republic was for the country beneficial or the condition of economy became 

worse after. Objectives of this research have to follow original goals of CNB, un-

der which was intervention made, thus: 

 Was the main goal of CNB – increase of competitiveness of Czech 

Republic – accomplished successfully? 

 Firstly hidden and later admitted goal – fight with deflation – was 

accomplished successfully?? 

Part of thesis will also be devoted to comparison between situations in Czech 

Republic and Slovak Republic. Slovaks were actually in similar economic situa-

tion as Czechs, there also had been indications, which worn that price level 

could fall into deflation. Nevertheless Slovakian central bank does not have the 

comfort of possibility of manipulation with domestic currency, because Slovakia 

is member of monetary union Eurozone and naturally does not have control 

above currency of whole union. Suitable comparison will be made between main 

macroeconomic indicators of both countries and should show how development 

of indicators after intervention differs. 

Second country suitable for comparison is United Kingdom, where Bank of 

England significantly devaluated domestic currency Pound sterling during fi-

nancial crisis. Compared will be the way of intervention, its volume and whether 

British economy reacts on changes in exchange rate in the same way as the 

Czech one or not. 

However first of all will be theoretical background collected for understand-

ing studied issue, its system and development, described current situation and 

found suitable method for reaching determined goals. 
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2 Literature overview 

This chapter of the thesis will summarize information about intervening itself, 

to find out what it is, what it is for, who can use it and why would anyone use it. 

Also will cover historical development of opinions of the most prominent 

schools of the economic thought about intervening into economy. Also will be 

mentioned some other recently launched monetary interventions from different 

countries and in detail described that Czech one. Then will be needed research 

for a suitable method, which will be used for analysis of forex intervention made 

by CNB. This all should contribute to gather knowledge about this topic and un-

derstand the theoretical background of monetary intervening. 

2.1 What is forex intervention and who is responsible 

Foreign exchange (sometimes shortly called forex) intervention represents 

moves of central bank against natural development of foreign exchange market 

and they are the main explanation of operations with foreign exchange funds in 

relationship with homeland banks and branches of foreign banks. Central bank 

can use two types of foreign exchange interventions. 

 direct interventions – price of foreign exchanges is influenced 

through selling and purchasing on foreign exchange market in way, 

when for foreign exchanges is sold or purchased own currency sim-

ultaneously with reduction or augmentation of own foreign exchange 

reserves which is aiming on prevention of unstable exchange rate 

and on creating more stable economic environment 

 indirect interventions – central bank influences price of foreign ex-

changes through its interest policy or changes in supply of domestic 

currency; later in this thesis will be described quantitative easing of 

Bank of England, which is suitable example of manipulation with ex-

change rate without touching other currencies (Revenda, 2001) 

Into foreign exchange operations we do not count just manipulation with 

amounts of money in foreign currencies, but also loans of central bank in for-

eign currencies, operations of central bank with securities in those currencies 

and loans and operations with securities in domestic currency in relations with 

foreign subjects. (Revenda, 2001) 

Different author (Lízal and Schwarz, 2013) defines forex interventions as a 

tool of monetary policy for controlling national currency. It is tool for operating 
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on the foreign exchange market and aiming on building reserves, correct misa-

lignments or control the exchange rate to be more stable. Whether would be 

intervention successful or not, depends mainly on central bank’s ability to steri-

lize the impact of its intervention and the level of cooperation between central 

bank and government, holding the wheel of macroeconomic policy machinery. 

Central bank uses foreign exchange interventions as a way how to reach 

goals set by foreign exchange policy of central bank. The most important goal is 

keeping domestic currency as stable as it is possible. Foreign exchange policy is 

closely related to inner monetary policy which is taking care about domestic 

currency, because any change or fluctuation in outer balance or foreign ex-

change rate influences inner currency development. 

We can divide foreign exchange policy of central bank into several partial 

policies according to subjects which policy operates with: 

1. foreign exchange rate policy 

2. foreign exchange reserves policy 

3. policy of balance of payments 

4. foreign loans 

5. international monetary cooperation 

6. others, which are used very rare, for example artificial devaluation of cur-

rency for reaching the price stability, when standard tools are exhausted or 

do not bring the effect 

Foreign exchange rate policy depends on a position of domestic currency in 

international financial world. It matters whether is currency tradable and or not 

and if it is, what is the level of its tradability, also whether is currency soft or 

hard and other indicators. It is necessary to set a particular exchange rate re-

gime or system how will central bank with exchange rate operate, which will 

indicate subsequent volatility of exchange rate. Currently are exchange rates of 

countries with developed market economies influenced in its movements and 

levels by purchasing and selling of domestic or foreign currencies made by cen-

tral banks. These market transactions have form of different types of foreign 

exchange interventions, for example conversions of spot and forward transac-

tions, swaps and others. 

On the other way foreign exchange reserves policy lean on handling 

reserves of foreign currencies on accounts of central bank. The point is in keep-

ing the right amount of reserves, because either too low or too high reserves 
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harm the economy. Too low reserves can lower possible import and through this 

cause other problems in the economy or even in some cases cause inflation 

pressures following from low supply of goods and services. On the other way too 

high reserves could express transfer of significant part of domestic production 

abroad while pressuring on increase in money stock and can be source of infla-

tion pressures in domestic economy. Managing of suitable level and structure of 

foreign exchange reserves consist in distribution of foreign exchange reserves 

according to degree of disposability: gold, reserve currencies generally consid-

ered as international reserves (USD), supranational loan facilities (SDR) and 

other international or supranational payment instruments. (bankovnictvi-

finance.studentske, 2008) 

Policy of balance of payments is closely related to foreign exchange re-

serves policy, because balance of payments should be after counted period 

(mostly a year) zero. If it is not, central bank usually balances these short diver-

gences by manipulation with reserves in suitable way. When central bank uses 

fixed exchange rate regime, then the change in its foreign exchange reserves, 

whether it is positive or negative, is called balance of payment. However it is 

only capital movements that in a very short time explain the balance of pay-

ments or exchange rate regimes. (Wisser, 2004) 

Other operations with international or supranational payment instruments 

realizes central bank with connection to foreign loans. Central bank can act in 

the name of creditors, but also on the other side, the side of debtors, commonly 

by commissioning. Acceptance of loan in foreign currency increases foreign ex-

change reserves on the asset side and foreign subject deposits on the side of lia-

bilities of central bank. Providing foreign loans is different for domestic and for-

eign subject. Domestic subjects receive account in central bank and money will 

be written off central bank’s reserves with pumping money from the account. 

Foreign subject receives money on their account and central bank writes it off 

from assets of foreign exchange reserves. (Revenda, 2001) 

The biggest example of international monetary cooperation is proba-

bly the International Monetary Fund (IMF). It was founded in 1944 and works 

on voluntary membership principle. This financial institution coordinates the 

monetary policy currently between 184 member countries. Its main purpose is 

keeping the exchange of national currencies as stable as possible, which would 

actually stimulate international trade. The system of IMF allows particular 

countries to cooperate with each other and by that improve and boost their own 
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economy, which leads to prosperity of not just that particular country, but whole 

membership. IMF also serves as a big database of statistical data of every mem-

ber’s economy, which are available for every other member. This institution is 

also able to provide financial help to countries with economic problems, which 

could be actually seen in recent global financial crisis and following debt crisis 

in Europe. (imf, 2015) 

Other operations are maybe rarely used, but when it happens, it usually 

does not pass unnoticed. For all can be mentioned fight of central bank with 

deflation. Inflation or deflation is indicator of movement of domestic price level, 

but that movement effects also the exchange rate. Thus when central bank fights 

with deflation through printing of new money, which support inflation grow, 

have to also count with side effect, which is devaluation of currency, thus in-

crease of exchange rate with others currencies. (Lízal, Schwarz, 2013) 

2.2 Development of intervening in time 

Opinions on intervening into the economy changed in history many times. It 

depended on current condition of economy, mentality of society and known and 

discovered facts and inventions. Schools of economists built their theories how 

economy works, how to balance it and improve it and what are the main sources 

of wealth and prosperity. 

2.2.1 Mercantilists 

If we exclude the Antiquity when even educated people have very limited 

knowledge about economy and the Middle Ages when were economical laws 

mainly proof of God’s existence, the first school who gathered significant 

knowledge about economy and its system were Mercantilists in the beginning of 

Modern times. This stream came to existence in the middle on sixteenth century 

during economic, political, social and cultural transformation and in situation of 

intensive import of gold mainly from Americas, which from the monetary point 

of view meant tripled prices in 1650 compared to year 1500. They believed that 

wealth is equal to amount of gold you have. That is why they recommended 

strong government, which will care about import of gold from colonies and ac-

tive balance of payments, which is actually intervening, because very protective 

government was artificially increasing amount of money (golden coins) in the 

economy. Of course they did not speak about monetary or foreign exchange in-

tervention, they did not even know those words at that time, but what we can 
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say is that they support government interventions into the economy, because 

they thought free market would make their country poorer. Mercantilism 

worked quite long time, because rich elites were able to keep power and wealth 

in their hands, but in 1756 appeared new stream called Physiocratic school. 

(Screpanti, Zamagni, 2005) 

2.2.2 Physiocrats 

Physiocrats didn’t like represses of ordinary people in favour of land lords and 

many restrictions of market made by government. Instead of gold, was land the 

main source of wealth for them. Physiocrats means “rule of nature” and they for 

first time brought up famous “laissez-faire”, which means “let people do as they 

please without government interference”. From these slogans is more than ob-

vious they wanted government to stop intervene into market and let the econo-

my take care about itself. This school lasted just twenty years to 1776 and have 

been small pre-revolutionary sign of great change in economic thoughts, started 

when Adam Smith published his book “Wealth of nations”, which was base for 

just founded Classical school. (Vardi, 2014) 

2.2.3 Classical school 

There have been two revolutions, which influenced Classical school: scientific 

and industrial revolution. From scientific revolution they took a Newton’s theo-

ry of natural order, which was a proof for Classics that a system can work auto-

matically, does not need great regulations like Mercantilists said and laissez-

faire is the highest form of wisdom in social affairs. Industrial revolution gave 

Classics the right environment, because England, homeland of Adam Smith, 

first representative of Classical school, was the most industrially powerful coun-

try that time and benefited a lot from free international trade. More and more 

entrepreneurs started to build their companies and became independent on 

government subsidies. Competition kept prices low and poor workers from Ire-

land were migrating to more developed England and by that kept low wages. 

Perfect conditions for popularization economic liberalism. Classics said that 

“The best government governs the least”, which means they were strictly against 

intervening of government into the economy. Every subject of market should 

follow its interests and by that satisfied interests of whole society. Classical 

school laid foundation of modern economics and a social science. Several of the 

classical “laws” are now thought as “principles” of economics. This stream of 



Chyba! V dokumentu není žádný text v zadaném stylu. 20 

thoughts ended in 1871, when Jeavons, Menger and Walras independently pub-

lished works expounding demand-based theories, which ultimately became part 

of Neoclassical school. (Barber, 2009) 

2.2.4 Socialists 

Socialist economists appeared after industrial revolution accelerated to full 

speed. In industrial parts of the cities rose slums full of poor workers or those 

who was trying to find a job in factories nearby. Unions were illegal, poverty of 

masses increased, misery, diseases and crime spread across slums. Triumph of 

industrialization for owners of capital, who still believed that the best govern-

ment is the one that intervene least, like Classics said. From these conditions 

came up many types of socialism, like Utopian socialism, Anarchism, Marxism, 

Communism and many others. But they all had common direction of thoughts 

that there is no harmony of interests, like Classics said, but interests of different 

classes are contradictory. That means “laissez-faire”, does not work, because it 

is inefficient and not humane. They support strong government which would 

represents interests of working class, own all factories, centralize everything 

under its (people’s) control, intervene every time it is needed.  

Now it is known that pure socialism is unreal to implement in society, nev-

ertheless there are countries, even very rich and developed, with strong empha-

sizes to this ideology (Sweden, Japan, India), where socialist approach obviously 

works. Also every developed country in the world has included some of laws 

made by Socialists such as social security, minimum wages, employment com-

pensations and others. (Bhatia 1978) 

2.2.5 German historical school 

After Napoleonic wars 1840 Germany divided into 39 separated states, become 

week and very nationalistic. They did not agree with Classics and said: commu-

nity has interest of its own, which are different from those of individual. This 

supports positive role of strong government allowed intervene in the name of 

higher responsibility. They saw importance in studying the economy historically 

and they criticized the deductive and unhistorical approach of Classics and Mar-

ginalists. They realized, that unrestricted free enterprises do not produce the 

best possible results for the society as whole, which is lasting contribution into 

the general knowledge of economy, used till nowadays. Germans hoped that the 

world can be peaceful and can achieve international cooperation and universal 
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harmony. German historical approach ended with First World War. (Screpanti, 

Zamagni, 2005) 

2.2.6 Marginalist school 

Marginalist school was also found as a reaction to weaker and weaker position 

of Classic economic school in the middle of nineteenth century. But they did not 

switch from liberalism, when they saw it does not work optimally, to controlled 

economy by strong government with almost unlimited power, as others schools, 

which questioned Classics. They just improved liberalism with their new inven-

tions and ideas, especially with marginal point of view. With their focus or mar-

gin, they tend to microeconomic and were concerned with individual person and 

firm, which they consider as rational in economic behaviour and together form a 

pure competition with demand, which depends on marginal utility, as a primary 

force in price determination. They rejected historical methods and said that 

economic forces generally tend to equilibrium. And if there are plenty of reason-

able subjects in pure competition and economy tend to balance itself into equi-

librium, why should be there some super power as government to intervene and 

influence development in economy? Marginalist school claimed that workers 

should receive wage equal to their contribution on the value of output. In the 

name of this school were developed many analysis, especially geometric dia-

grams and mathematical techniques. Economics became more exact social sci-

ence from that time. (Rhoads, 2008) 

2.2.7 Neoclassical school 

At the turn of the nineteenth and twentieth century, while living standards rose, 

firms grew, specialization and globalization started, in this time becomes to be 

more and more important money and banks and their system. In this situation 

Classical school evolved into Neoclassical school of economy thought and 

evolved also their major tenets. They adopt a lot from Marginalists and empa-

thized with decision making and price determination at a margin. However Ne-

oclassics thought for price determination is crucial not only demand, but also 

supply. Also was for Neoclassics more important role of money and they ex-

tended marginal analysis to market structures. They did not believe in pure 

competition and with imperfect one is the value market price, determined by 

market equilibrium. This school uses a lot of statistical analysis and mathema-
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tized economics a lot, but more importantly for this thesis, they invented a new 

role for government – monetary policy. 

The attention on money lead to first tries of stabilizing wholesale prices by 

controlling discount rate and interest rates, because if banks establish the rate 

of interest that neither raises nor lowers commodity prices – some normal, nat-

ural rate of interest – it would eliminate cyclical fluctuations. Other new idea 

was to abandon gold coins and start using international paper standard, because 

there have been worries about growing production and stock of gold, that will 

cause inflation of currency  

According to Neoclassical school should be monetary policy discretionary, 

regulating the money market just to promote its stability, sometimes to modu-

late a tendency to expansion or contraction, sometime to reverse it. Recommen-

dations of several ways how to handle the instability of credit and following in-

stability of economic operations were: open market operations of central bank, 

shifting with interest rate and manipulating with level of reserve requirements 

for commercial financial institutes, mainly banks. 

This stream thus does not support government intervening into economy 

and recommends to central banks just stabilize situation on monetary field. 

Thanks to this approach with more microeconomic point of view is Neoclassical 

school accepted as one of the two streams in mainstream economics which is 

taught across prominent universities nowadays. The second one, opposite, is 

Neoclassical synthesis, which is combination of Neoclassical methods and more 

macroeconomic Keynesian approach. (Brue, Grant, 2013) 

2.2.8 Keynesian school 

As the name indicates, this school lean on thoughts and opinions of John 

Maynard Keynes. School practically appeared with publishing Keynes’s book 

“The theory of employment, interest and money” in 1936. His theories rose from 

the ashes of Great depression in 30s, when till that time used Neoclassical ap-

proach failed in predicting or useful recovering from still continuing and endless 

economic disaster. Keynes on the other way offered perfect way out from de-

pression, when he advocated that the government should intervene actively with 

using both of fiscal and monetary policies to support price stability, full em-

ployment, and economic growth. Either increase government spending or re-

duce taxes to spur increase in private consumption spending. Paradoxical is that 
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to his ideology contributed also second world war which started few years after 

his thoughts become famous. (Sojka, 1999) 

 

Figure 1 US GDP during Great depression 
Source: FED, visualized by boundless.com (2015) 

Government under the pressure of war had to increase spending a lot, which 

kicked the economy forward like never before. War needed also rapid increase 

in numbers of soldiers in the field and workers in homeland, which reduced un-

employment from more than 20 % during depression to less than 2 % during 

the war. (boundless.com, 2014) 

According Keynes, a deep and blanket abatement of nominal wages is not 

good economic policy. He claimed that single company can increase profits and 

employment through wage reduction because the demand for products of this 

company will stay still the same. However a whole economy of a country cannot 

behave like a firm and cut wages across the board easily and increase profits 

because of that. His macroeconomic and demand oriented approach were help-

ful in his time, but exactly according his famous words: „In long run we are all 

dead”, nothing lasts forever. 
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He died after war in 1946, but success of Keynesian economics remained 

very popular and in 50s and 60s followed his recommendations almost every 

capitalist country on the world. Power of this school started to fade in 70s when 

Anglo-American countries fell into problems and appeared criticism on ability 

to handle and keep economy in boom with generous fiscal policy forever. Other 

thing reproached to Keynes was for example his short-run thinking, which led to 

stagnation in 70s. He also quite underestimated the possibility of development 

in technology and new inventions and new profitable investments it would at-

tract. (Brue, Grant, 2013) 

Countries later started to return back to more Neoclassical way of looking 

at the economics and appeared many new schools of economic thought, but 

none of those economists was as revolutionary as Keynes. His followers modi-

fied his thoughts with Neoclassical fragments and found Neoclassical synthesis, 

one of two approaches in current mainstream economics. 

2.2.9 Why is history important 

Knowing the history of economic thought is very important to understand 

the behaviour of current economic main subjects with power and responsibility 

as big as central bank has. It can be seen from history, where have ruled certain 

approach until some kind of crisis happen, then approach switched to complete-

ly different direction. Last big switch in thought about economic approach hap-

pened when Keynesian philosophy failed in 70s. From that time Neoclassical 

point of view prevails and had been used and taught on universities. It seemed 

Neoclassical school won the competition about the best economical approach 

after all, but big crisis started in USA in August 2007 again showed something 

very interesting. Most of the countries hit by economic problems, dealt with it in 

very Keynesian way even it looked like this way is outdated and overthrown. 

Central banks pour into their markets colossal amounts of money to save it from 

depression. Now it looks like it worked and Keynesian way of solving problem 

by intervening is back in the saddle at least for time of crisis. Currently is be-

tween the most developed countries discussed new economic paradigm about 

function of economy in situation of low or zero growth, which has been facing 

Japan for a last two decades. 
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2.3 Recent experiences with forex interventions around 
the world 

Czech National Bank is naturally not the only central bank who made lately cur-

rency intervention. As it was said above, central banks do not use manipulation 

with currency of this size very often, but there are many countries with many 

currencies around the world that globally is experiencing some significant for-

eign exchange intervention not such a rare thing. 

2.3.1 Intervention of Swiss Nation Bank in 2007-2015 

After global financial crisis 2007-2008, also Swiss franc appeared in situation 

which Swiss National Bank did not like. Everything started with the crisis and 

the presentation of low Fed fund rates, the USD depreciated significantly. There 

started the first phase of intervening. Exchange rate EUR/UDS moved from 1.36 

in the summer 2007 to 1.57 in the summer 2008. Just as gold did, Swiss franc 

behaved as counter currency to the US dollar. Therefore USD/CHF fell even 

faster than EUR/USD enhance. Then the rate USD/CHF weakened 1.24 in June 

2007 to close to parity 2008. In defiance of depreciation, banks were worried 

about ability of US dollar to be freely accessible, already in early 2008. SNB 

then regularly conducted USD repurchase agreements and assets of Swiss cen-

tral bank increased about with those repos about 50 billion CHF. Second phase 

of intervening (2008/2009) happened when financial crisis was in outbreak in 

the end of 2008 and many banks, which borrowed before in Swiss francs, did 

not have enough of them yet. Then SNB presented swap agreements with differ-

ent central banks to stable forex markets and lighten a stress there. SNB had 

gains from those swap agreements, but even that it lost about 4.7 billion francs 

still in 2008, because exchange rate to euro changed from 1.6 to 1.5. Third phase 

of intervening took place after two years (2008, 2009), when did Switzerland 

better than other countries using euro. Its economy rises about 1,5 % faster, but 

SNB intervened further and said that exchange rate 1.50 CHF/EUR is fair and 

they need to fight with deflation anyway. Then global economy lightly push itself 

out from recession mainly thanks to low prices of oil and huge Chinese fiscal 

intervention. SNB cancelled most swaps, but on the other way foreign exchange 

investments and sight deposits increased about 50 billion CHF. Fourth phase in 

2010 was after Greeks confess in cheating with national statistic and admitted 

that country has even much higher debts then everybody thoughts. Euro started 

to fall, but SNB didn’t follow it and broke rate held in last years. But till June 
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SNB increased level of foreign exchange reserves from 100 to 240 billion francs. 

Inflation in Switzerland was restored to 1 % and SNB then in the name of price 

stability had to stop intervene and leave franc to market balances. After a year of 

free floating regime franc naturally appreciated and SNB lost another 20 billion 

francs and become target of media criticism. But in September 2011 decided 

SNB that fair value of CHF is 1.2 to EUR and set floor on this level with unlim-

ited purchasing power on forex market. By this step they actually confirmed peg 

of franc to euro, because development of currency rate to opposite direction was 

impossible with current power of Swiss economy. (snbchf.com, 2014, [cit. 2015-

02-23]) 

By pegging domestic currency to euro ensured SNB for itself necessity of in-

tervening into the future. They spent about 480 billion dollars, which is like 70 

% of Swiss GDP, till 2014 to keep franc on this level. It was necessary because 

when they peg their currency, investors from all over the world invest in franc, 

because they consider it as “safe heaven” and not risky way how to deposit mon-

ey. That fact even more pushed franc to appreciation, which again led to bigger 

intervening of SNB. Switzerland profited on low level of franc, because 70 % of 

its GDP is made by export, but it was obvious it cannot least forever. But anyway 

it was quite shock when SNB in 15th January 2014, dropped the peg policy and 

let franc appreciate freely. And it did appreciate about 30% from one day to an-

other. There are several things which led SNB to do it. First one was undoubted-

ly public dislike of creating such a huge foreign exchange reserves. Argument 

was that it can cause hyperinflation, which did not, but anyway it was enough 

for media to complicate life of bank board. Second reason was fact that there 

have been strong expectation of quantitative easing form European Central 

Bank, which actually happened later and it decreased value of euro, which 

would require additional amounts of printed money in Swiss central bank’s for-

eign exchange reserves to keep set exchange rate with euro, if it is still pegged 

together. And the third reason was because during 2014 experienced euro de-

preciation and franc had to follow, which helped export to countries with other 

currencies. SNB then decided that there is no reason to weaken franc if it is not 

so overvalued and regime can be switched to floating. Fact, that franc will mas-

sively appreciate in very short time after switch of regimes, was almost certain, 

because it usually happens to currencies undervalued for a long time. (econo-

mist.com, 2015, [cit. 2015-02-23], snbchf.com, 2014, [cit. 2015-02-23]) 
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2.3.2 Intervention of Bank of England in 2009-2012 

Before global crisis, started in August 2007, experienced British currency good 

times. Pound sterling was appreciating in comparison to other important cur-

rencies over the world, which was required due to inflation development in 

2006-07. And at the same time was US dollar depreciating, which led in No-

vember 2007 to 26-year high in exchange rate development between those 2 

currencies. It was needed 2.12 USD to buy a single GBP. With euro kept pound 

more or less stable exchange rate around 1.45 EUR/GBP. But when financial 

crisis hit the economy of United Kingdom fully, pound experienced one of the 

fastest fall in history. This fall reached its bottom with euro in December 2008, 

when happened almost parity between euro and pound. Exchange rate felt to 

all-time low 1.02 EUR/GBP. To dollar felt pound to exchange rate 1.38 

USD/GBP in January 2009. (ecb.europa.eu, 2015) 

In March 2009 announced Bank of England, central bank of United King-

dom, programme for help to suffering economy, which creates 75 billion pounds 

through policy called quantitative easing. According to governor Mervyn King is 

better to throw money into wider system, then simply to particular banks. Inter-

est rates cuts Bank of England to all-time low 0.5 % and board did not see other 

way how to reduce damages caused by financial crisis. Even Britain used quanti-

tative easing for the first time in history and Mervyn King admitted, that he do 

not know how long it would take to have an effect, he also insisted, that increas-

ing the amount of money in economic machinery was not an experiment and it 

is crucial in order for the United Kingdom to recover from the recession. 

(bankofengland.co.uk, 2015) 

Bank of England did print new money and purchased assets like govern-

ment or corporate bonds or other secured commercial papers. Bank had to care-

fully pick those assets, because they had to follow emergency policy when essen-

tial companies are picked and marked as TBTF (too big to fall). Those have been 

saved even with high costs, because their fall would have massive impact into 

life of millions British citizens. At first BoE announced to print 75 billion 

pounds, but Chancellor of the Exchequer permitted creation even 150 billion if 

necessary. But in November 2009 was the amount of money created through 

quantitative easing on number 175 billion and started impatient waiting for long 

term results. In the end of 2011 could BoE not hold anymore and throw into 

hungry British economy another 75 billion with statement: "In the light of that 

shift in the balance of risks, and in order to keep inflation on track to meet the 
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target over the medium term, the committee judged that it was necessary to in-

ject further monetary stimulus into the economy." Not even this was last injec-

tion of new money, thus in 2012 climbed the total amount of assets gained by 

quantitative easing performed last years up to 375 billion pounds. That is equiv-

alent of one third of the whole national debt of United Kingdom. After the crisis 

were Bank of England reselling obtained commercial papers. Pound sterling was 

devaluated several times with waves of easing, but without significant lasting 

contributions. (Oganesyan, 2013) (bankofengland.co.uk, 2015) 

2.4 Foreign exchange intervention of Czech National bank 
in November 2013 

After global financial crisis have been many central banks forced to use non-

standard tools how to restore inflation and help the economy back in the saddle. 

Czech National Bank did not need those tools during the crisis, standard way 

was enough and also have been used. Interest rates have been lowered about 

four percentage points during the crisis and later in years 2008-2012 and also 

automatic market mechanisms did its work and “helped” CNB with depreciating 

Czech crown in those hard times. The need of non-standard “cure” after too long 

lie around of Czech economy on the bottom of the European economic pool, 

which did not fill itself with wealth, because of collapse of another bubble – the 

debt one, appeared in the end of year 2013. Interest rates have been on technical 

zero and CNB that time realized, it will not be enough for hitting the inflation 

target (2 %) or at least for avoiding of deflation risks, which strengthened that 

time, in opinion of CNB, in worrying pace. Bank board of Czech central bank 

then (7th November 2013) announced that they want Czech koruna’s exchange 

rate to euro on level around 27 CZK per EUR and they are ready to intervene in 

unlimited amount and for unlimited time to keep this rate and fulfil the infla-

tion target in the future. It was shock for markets even CNB have been warning 

for a year that it may weaken the koruna as it seeks to prop up economic growth 

while interest rates are close to zero. But small surprise for market was obvious-

ly essential and 200 billion korunas have been printed and released into the 

market in one day and exchange rate were right there, where CNB wanted it to 

be. From the first wave on intervention have been no necessity to intervene 

again, because market knows it is useless to fight with central bank and its (in 

this case) almost unlimited power. Even it looked like CNB just decided and 

made this controversial step in very short time and nobody could prepare for it, 
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bank declared after, that this step was discussed very well. Bank board had this 

topic on the table from 2009 and from 2012 they discussed it very seriously. It 

had been taken into account modelling of zero lower bound, how to react to de-

flation, forward guidance, quantitative and qualitative easing or foreign inter-

vention/exchange rate manipulation. CNB finally decided for using domestic 

exchange rate in combination with intensive communication to set the inflation 

expectation in longer horizon, because Czech economy is widely open, transmis-

sion of exchange rate is well explored, there is enough of liquidity in bank sector 

and private debt instruments are not very deep. (cnb.cz, 2014) 

But with logic of CNB does not agree many people and not just economical-

ly uneducated public, but even authorities. Some of them with their typical criti-

cism like current president of Czech Republic, Miloš Zeman, who said that “In-

tervening of CNB have never been beneficial to anything” (financninoviny.cz, 

2013). 

But there were also other critics who came with constructive criticism like 

Czech economist Pavel Kohout. He translated justify of CNB to intervening as: 

”Citizens, your money will lose value, so you rather spend it now then later. But 

do not worry, if you keep spending for nonsenses, which you do not need, 

wheels of economy will spin again and we all will be richer.” He explains that 

this way is not satisfying and his opinion based on no worries from deflation is 

more logical. He said we have to distinguish between price inflation/deflation, 

counted from basket of products and services, and monetary or credit infla-

tion/deflation. It is important, because price deflation and drop of GDP are just 

consequences of monetary and credit deflation. Price deflation itself is not cause 

of economic crisis. This common cause is bank crisis and banks are in Czech 

Republic healthy. Kohout thinks that support for loan providing would be oppo-

sitely to central bank’s strategy some lowering of inflation. Loans would have 

lower interest with lower inflation risk. He compares CNB’s strategy with exam-

ple from Norway when Ragnar Frisch said that number of tourist and flies are 

very closely correlated in Norway’s cost, but no one would support flies to im-

prove tourism in Norway. He tries to point on fact, that CNB maybe support 

those flies and deflation is not the greatest evil in the universe. Statistics of Bank 

of England presents that price level in United Kingdom in 1896 was just 53 % of 

price level in 1813. It means islands experienced deflation during almost whole 

century and still remained one of the most developed countries in the world. 
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According to Kohout made CNB monetary mistake, which can be cured by leav-

ing intervention regime. (peníze.cz, 2013) 

Another loud criticism have been heard also from former president of 

Czech Republic, Václav Klaus. He stated in his book “Was the inflation really 

threat?” that he has doubts about meaningfulness and reasonability of this in-

tervention and he is not alone. Deflation is not as dangerous as CNB thinks or 

they even had other motives like speed up global inflation spiral to erase un-

bearable huge debts of current developed world. He wrote that he and people 

dealing with economy for decades, never spoke about deflation much and if they 

were, then it was about history. Economical evil is according to him recession, 

depression and crisis and on the other side high inflation, not deflation, that is 

just consequence. As example of managed deflation he used try of Alois Rašín to 

defend koruna from European hyperinflation in 20s. Czechoslovakian GDP 

dropped in short run, but then made a chance for fresh start with respected, 

freely changeable currency (in contrast to other currencies in region) and aver-

age growth in CSR had been 8 % in next decade. Klaus also point at econometric 

model of CNB, which is very neokeynesian. Keynes brought much positive into 

economics, but hit thoughts are dead in his short time and even Great depres-

sion in 30s was not primarily deflation, it came as consequence. Deflation is not 

economical malfunction and there is no experience when economy have been 

destroyed by deflation spiral. He also point at Japanese experience from 90s 

when cure for deflation has been long and massive quantitative easing, which 

did not led to economic growth, but to gigantic debt of Japan. Problem in Czech 

Republic Klaus see in structure. Firstly must be supplied aggregate demand 

made by government, firms and households. Households have no money now, 

banks does, but climate is risky for lending to public sphere so firms does not 

invest much too. Best is to lend money to government, but it have 3 % structural 

deficit annually and stopped investing (mainly to infrastructure) – magical cir-

cle of non-investing. And then after intervention is also very unclear what will 

happen later. Klaus asks whether is necessary to erase every short-term decreas-

ing in economic cycle, because it is creation huge costs. Maybe it would be better 

to heal economy form weak subjects by short recession and then prosper more 

with solid foundations. Our exchange rate have been set to fixed to euro with 

hidden volatile zone and Klaus said he does not agree with this intervention. 

(Klaus, 2014) 
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2.5 Determination of method for analysis 

As it is written at the beginning of this thesis, goal of this work is to find out 

whether foreign exchange intervention of Czech National Bank was simply 

“good or bad” move and whether Czech central bank hit its target and fulfil its 

goals. 

Impacts of monetary intervention can be measured in many ways and by 

many methods. And by monetary intervention is now meant also phenomenon 

of last days – quantitative easing. Problem of identification differences between 

effects of quantitative easing and foreign exchange intervention tried to solve 

with method built on an SVAR models, Echavarría, López and Misas (2009). 

They found that an observed intervention shock depreciates the domestic cur-

rency just for one month. Another paper, by Echavarría, Vásquez and Villamizar 

(2010) identified an effect of intervention, but lasting just for minutes. These 

findings detected that sterilized foreign exchange intervention is not as effective 

tool to achieve goals as is long-lasting phenomena such as quantitative easing in 

developed economies or reduced risk premiums related with quite poor founda-

tions in the developed world, or high prices international commodity. Neverthe-

less Lízal and Schwarz (2013) stated in BIS paper that is rational choice to use 

foreign exchange interventions to reduce monetary tension in conditions of an 

open economy. First reason is zero lower bound and need of some unconven-

tional monetary tool. Second, the central bank has unlimited power when inter-

vene against domestic currency. And third, lowering exchange rate will help to 

improve net export. They also stated, that in economy with plentiful liquidity in 

banking sector, as Czech Republic has, foreign exchange interventions are the 

most efficient way, how to realize quantitative easing. From research can be as-

sumed there are differences in efficiency between non-standard tools of mone-

tary policy, but in case of quantitative easing and foreign exchange intervention, 

there is the same purpose of tis launch and awaited are effect in the same field 

and solving the same or at least very similar problems. Therefore the methods, 

which are supposed to be evaluating and analysing this monetary moves, can be 

used the same, because for those methods does not matter whether were new 

printed money released on market in exchange for other currency or for one of 

many types of securities. Used methods can be sorted from those simplest as 

observing shape of line on graph of elemental macroeconomic indicators as 

GDP and estimating whether it moves after intervention in “better” direction 

then before intervention, to those most complicated and sophisticated econo-
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metrical models. Joyce, Tong and Woods (2011) stated in quarterly (q3) bulletin 

of Bank of England devoted to analysis of running quantitative easing in United 

Kingdom that quantifying wider macroeconomic effects of quantitative easing is 

very difficult, because there is a lot of other important factors influencing British 

economy and it is almost impossible to isolate specific impacts of monetary in-

tervention of BoE. Nevertheless studies on this problematics uses several ap-

proaches. A common one is to use structural vector autoregression (SVAR), 

which used on British economy Bridges and Thomas (2012) with result of posi-

tive effect of quantitative easing. On Japanese example counted this model 

Schenkelberg and Watzka (2011) looking for real effects of quantitative easing 

made by Bank of Japan and Hayashi and Koeda (2013), using even regime 

switching SVAR analysis. More complicated approach, multiple time-series 

models, used for Britain Kapetainos and collective (2012), who used three dif-

ferent time series models of varying complexity to perform counterfactual pre-

dictions of the effects of quantitative easing or Lenza, Phill and Reichlin (2010), 

who compared results of policies of European Central Bank, Federal Reserve 

and Bank of England. Bridges and Thomas (2012) also used monetary approach 

for calculate impact of monetary intervention. Outcomes of some of these stud-

ies collected Joyce, Tong and Woods (2011) and found, that all methods suggest 

that the effects of quantitative easing in United Kingdom were positive and eco-

nomically significant. But they also realised there are just small differences in 

results and all values come out similar and with high level of uncertainty. 

Under more detailed observation of these studies can be realized, these 

studies are based on development of economic indicators after interventions 

and all of them have been made at least several years after that intervening. 

They investigate how intervening changed economic indicators and crucial is to 

have data from time after this intervention had been launched. Havránek and 

Rusňák (2013) quoted, that results of their studies suggest that the transmission 

lags reported in the literature really do vary substantially: the average lag, cor-

rected for misspecification in some studies, is twenty-nine months, with a 

standard deviation of nineteen months. In developed countries, and Czech Re-

public can be classified as one, financial institutions have more opportunities to 

hedge against surprises in monetary policy stance, which causing greater delays 

in the transmission of monetary policy shocks. In case of devaluation of Czech 

koruna there is at the time of making this thesis still not enough data from time 

when happened forex trade of central bank, which was tool for intervention. 
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Therefore approaches mentioned above cannot be used or results would not re-

flect impacts of devaluation. In this situation have to be used method which will 

not count specific causes made by intervening, but tells whether are domestic 

and surrounding economies in such condition, which would allow improvement 

in competitiveness of domestic economy after devaluation of domestic currency. 

Piskin (2014) wrote, that many countries in the world depreciated or devaluated 

their domestic currency as a way of stabilization policy. This step is usually 

made in order to improve their balance of trade or current account. This kind of 

policy became very popular throughout the period, when central bank of holds 

fixed exchange rate regime. The model formulating the policy maker’s action is 

closely derived from Marshall-Lerner condition. The Marshall-Lerner condition, 

which states that a currency devaluation will only lead to an improvement in the 

balance of payments if the sum of demand elasticity for imports and exports is 

greater than one, is named after English economist Alfred Marshall (1842-1924) 

and the Romanian born economist Abba Lerner (1905 - 1985) (Fan and compa-

ny, 2004). The seminal empirical paper by Houthakker and Magee (1969) found 

in their testing of Marshall-Lerner condition inconclusive evidence. Several sub-

sequent studies using least-squares methods to estimate price elasticities in 

domestic import and export equations also produced ambiguous results (Khan 

1974, Goldstein and Khan 1985, Wilson and Takacs 1979, Warner and Kreinin 

1983, Bahmani-Oskooee 1986, Krugman and Baldwin 1987). In later studies, for 

example Reinhart (1995) studied a sample of twelve developing states and found 

that although relative prices have a systematic effect on exports and imports of 

the observed country. All the elasticities tended to be not exactly high and below 

unity. This suggests large monetary intervening against domestic currency being 

required to made up appreciable improvements in the trade balance. Also, the 

elasticities for more industrial states are well above states, which are not very 

developed, except those of Arica. Bahmani-Oskooee (1998) found support for 

the Marshall-Lerner condition from cointegration projects about some of devel-

oping states. Bahmani-Oskooee and Niroommand (1998) use data, which had 

been tested for stationarity and later Johansen's cointegration analysis to come 

up with new trade elasticities for roughly 30 states. Piskin (2014) came up with 

results, that Turkey should more coordinate its fiscal and monetary policy for 

more efficient use of currency, which would be profitable even through relative-

ly inelastic import. Caporale, Gil-Alana and Mudida (2012) found Marshall-

Lerner condition for Kenya met and pointed out the importance of composition 

http://www.economicsonline.co.uk/Competitive_markets/Price_elasticity_of_demand.html
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of export and their problem with high inflation. Eita (2013) stated, that his re-

sults indicate that world income has a positive effect on exports, while real ex-

change rate appreciation discourages exports. Imports respond positively to 

both domestic income and real exchange rate appreciation. The results indicate 

that imports and exports respond significantly to a change in the exchange rate 

and suggest that Marshall-Lerner condition holds for Namibia. Pandey (2013) 

found, that the sum of export elasticities and import elasticities of the real ex-

change rate exceeds unity, meaning that the Marshall Lerner condition holds for 

the Indian case. Also surprising was fact, that rising export indirectly supports 

import and it grows even through devaluation of currency. The results of Bah-

mani-Oskooee and Hosny (2013) provided support for the condition in 39 out of 

59 industries in trade between Egypt and European Union. But not everywhere 

the condition holds, Canipe (2012) found in Ghana from historical data, that the 

effect of a currency devaluation on the cocoa industry is discussed. OLS and 

panel regressions conclude that the Marshall-Lerner-Robinson condition does 

not hold, implying a devaluation would lead to worsening the trade account. 

Also in Malaysia the condition does not work out. Sek and Har (2014) wrote that 

with applying the Least Square and Fully Modified Least Square approaches, 

their results fail to show the validity of Marshall-Lerner condition in all five 

pairs of bilateral trade. Also Loto (2012) concluded that devalua-

tion/depreciation cannot improve the trade balance in the Nigerian economy. 

He even stated, that devaluation/depreciation can only benefit countries that 

are originally export based before the devaluation/depreciation of a currency. 

For Czechoslovakia have been tested Marshall-Lerner condition by Kočárník 

(1994), who found condition satisfying and devaluation efficient, but his study 

had been made just with 12 samples of observations, which in his words lowers 

trustworthiness his study. 

As a template for procedure in studying Marshall-Lerner condition in Czech 

Republic in this thesis have been chosen mix of methods from several studies, 

mainly from Pandey (2013) and Kočárník (1994) 

Chapter 2 (Literature overview) revealed issues of monetary intervening 

and its analysing. Interventions had been described and studied and later based 

on those information have been found suitable method for analysis of Czech 

economy, which tells whether are there optimal conditions for artificial currency 

devaluation. 
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Table 1 Summarization of the crucial studied papers 

Author Year Country Method Conclusion 

Joyce, Tong 
and Woods 

2011 
United King-

dom 
SVAR 

GDP and CPI in-
crease, high uncer-

tainty 

Kapetanios 
and collective 

2012 
United King-

dom 
Multiple time-
series models 

GDP and CPI in-
crease, high uncer-

tainty 

Bridges and 
Thomas 

2012 
United King-

dom 
Monetary ap-

proach 

GDP and CPI in-
crease, high uncer-

tainty 

Kočárník 1994 Czechoslovakia 
Regression analy-
sis, ML condition 

significant, condi-
tion met 

Loto 2011 Nigeria 
Regression analy-
sis, ML condition 

not significant, con-
dition not met 

Caporale, Gil-
Alana and 

Mudida 
2012 Kenya 

Regression analy-
sis, ML condition 

significant, condi-
tion met 

Canipe 2012 Ghana 
Regression analy-
sis, ML condition 

not significant, con-
dition not met 

Bahmani-
Oskooee and 

Hosny 
2013 Egypt 

Regression analy-
sis, ML condition 

significant, condi-
tion met 

Eita 2013 Namibia 
Regression analy-
sis, ML condition 

significant, condi-
tion met 

Piskin 2014 Turkey 
Regression analy-
sis, ML condition 

significant, condi-
tion met 

Sek and Har 2014 Malaysia 
Regression analy-
sis, ML condition 

not significant, con-
dition not met 

Pandey 2014 India 
Regression analy-
sis, ML condition 

significant, condi-
tion met 

Source: Author’s research 
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3 Methodology and data 

In chapter methodology is theoretically described in detail the procedure of cal-

culations from the beginning until the final results which supposed to be state-

ment of satisfaction of Marshall-Lerner condition for Czech Republic. 

3.1 Regression analysis 

Before testing the Marshall-Lerner Condition in Czech Republic (demand elas-

ticity for imports and exports) regression analysis will be used in this thesis to 

model export and import of the Czech Republic. 

Regression analysis is a statistical method, which describes oscillations of 

one variable (the dependent variable Y) as a function of oscillations of one or 

more independent variables (explanatory variables or regressors, X) in a single 

regression model function. Regression analysis is capable of quantifying de-

pendencies between economic variables and, therefore, it is one of the most 

used statistical methods in Econometrics. 

There is very important to define dependent variable and regressors in re-

gression analysis. Relationship between variables dependent variable and inde-

pendent variables can be described by general regression model: 

 Y = f (X) + ε (1) 

Relationship between X and Y variables can be also formulated for the i-th ob-

servation in the multivariate dataset: 

 i Xi i Y = f ( ) + ε , where i ={1,2,…,n} (2) 

Function (X) denotes a linear function of the explanatory variables and the re-

gression coefficients β and represents the deterministic component of the re-

gression model, the fitted values. In a simple linear regression model dependent 

variable Y is function of: 

 Y= β + β X + ε (3) 

http://www.economicsonline.co.uk/Competitive_markets/Price_elasticity_of_demand.html
http://www.economicsonline.co.uk/Competitive_markets/Price_elasticity_of_demand.html
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And multiple regressions with more than one explanatory variable have follow-

ing form: 

 Y = β0 + β1 * X1 + β2 * X2 + … + βK * XK + ε, (4) 

where β0 is a level constant, β1, β2, ..., βK are the regression parameters and + ε 

is stochastic term. Stochastic residual (error) term ε is variable representing a 

wide array of factors influencing the dependent variable Y, which are not ex-

plained by the explanatory variables X included in the model. (Wooldridge, 

2009) 

Dependent variable in this thesis will be represented by export which is a func-

tion of explanatory variables: gross national income (GNI of trade partners) and 

real effective exchange rate (REER). Second dependent variable is import which 

is function of regressors: GNI of Czech Republic and REER of Czech Republic. 

 Export = f (GNIWORD; REER) (5) 

 Import = f (GNIcz; REERcz) (6) 

How the export and import of the Czech Republic have grown in time can be 

seen from the figure bellow. Because both dependent variables Y (export and 

import) have exponential type of growth (trend) double logarithmic function 

form will be used.  
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Figure 2 Export and import of the Czech Republic since 1995 till 2013 
Source: Czech Statistical Office (2015), author’s visualization 

Double logarithmic function is a model of constant elasticity, where the depend-

ent and independent variables are present in logarithmic form. Coefficient β1 

shows constant elasticity of Y with respect to X. β1 gives percentage change in Y 

corresponding to percentage change in X (Studenmund, 2011). 

 ln Y = β0 + β1 * ln X1 + β2 *  ln X2 + … + βK * ln XK + ε (7) 

When it comes to function of import and export, models will look like: 

 ln export = β0 + β1* ln GNIw + β2 * ln REER + ε1 (8) 

 ln import = β0 + β1 * ln GNIcz + β2 * ln REERcz + ε1 (9) 

Because thesis deals with the time series data, data need to be firstly tested on 

stationarity. Stationarity is a stochastic process whose joint probability distribu-

tion does not change when shifted in time. Consequently, parameters such as 

the mean and variance, if they are present, also do not change over time and do 

not follow any trends. Test for stationarity is Augmented Dickey Fuller Test. Its 

hypothesis are: H0: there is a unit root = non-stationarity. H1: there is not a unit 

root = stationarity. 

For estimation numerical values of regression coefficients (β) in the thesis 

method of ordinary least squares (OLS) is used which is the most frequently 

used procedure. It is applicable to regression models, which are linear in pa-

http://en.wikipedia.org/wiki/Stochastic_process
http://en.wikipedia.org/wiki/Joint_probability_distribution
http://en.wikipedia.org/wiki/Joint_probability_distribution
http://en.wikipedia.org/wiki/Mean
http://en.wikipedia.org/wiki/Variance
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rameters or can be linearized by some suitable transformation (logarithmic, re-

ciprocal, etc.). OLS estimates the coefficients of regression models linear in pa-

rameters, where the dependent variable Y is modelled as an additive function of 

the products between the β coefficients and explanatory variables X, the regres-

sors or their function forms. (Hušek, 2007) 

However, performing a regression does not automatically give a reliable re-

lationship between variables. Classical assumptions of well specified model 

must be fulfilled. List of the classical assumptions (Wooldridge, 2009): 

 Regression model is linear in parameters, it is correctly specified and it 

has an additive error term. 

 Expected value of the error term is zero. 

 All explanatory variables are uncorrelated with the error term. 

 Error terms are uncorrelated, there is no serial correlation. 

 Error term has constant variance, there is no heteroskedasticity. 

 No explanatory variable is a perfect linear combination of other ex-

planatory variable(s). There is no perfect multicollinearity.  

Statistical hypothesis is an assumption about the parameters. Hypotheses are 

formulated in such a way that their interpretation after validation allows deci-

sion making with a predetermined risk dispersion consisting in unauthorized 

rejection of true assumption. For their verification statistical tests are used. 

Tests of statistical hypotheses are decision-making procedures, which, on 

the basis of the results obtained from the random selection, objectively deter-

mines decision whether the hypothesis should be rejected or not. The recom-

mended procedure for testing statistical of hypotheses is following one (Budíko-

vá et al., 2010): 

1. Formulate of the problem 

2. Determinate null hypothesis and alternative H1 hypothesis 

3. Choice of significance level α (probability of incorrect rejection of H0, 

for this thesis significance level α = 0,05 is used) 

4. Obtaining the sample 

5. Calculation of test statistics 

6. Decision to reject  or not reject null hypothesis based on the critical 

field 

7. Interpretation of results 
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The coefficient of determination is based on the decomposition of the total sum 

of squares (TSS) on regression (ESS) and residual (RSS) the sums of squares. It 

measures the variance of empirical observations of the dependent variable 

around the regression model. The smaller the variance, the more complete is 

explanation of the changes of the dependent variable due to changes in the in-

dependent variables. The coefficient of determination R2 takes values in the in-

terval from 0 to 1. The closer is coefficient to 1, the more variability is explained, 

and vice versa. But there is a problem with unadjusted R2 coefficient: is it may 

increase in situations, when nonsense explanatory variable(s) are added to the 

model. Due to this fact adjusted R2 coefficient of determination is used, which 

increases only when a statistically significant regressor is added to the model. 

And of course the higher R2 adj is the better one. 

 R2 = RSS/ TSS = 1-(ESS/TSS) (10) 

Another indicator of good model is information criteria. There are Akaike in-

formation criteria (AIC), Schwarz´s (Bayesian) information criterion (BIC) and 

Hannan-Quinn information criterion (HQC). The criteria are derived from 

transformed residual variance of the model corrected or sample size (n) and 

model complexity. Optimum regression model, in each criterion, should pro-

duce minimum value of that criterion. 

T-test is testing significance of a chosen variable. Hypothesis for a t-test 

are: H0: coefficient is not significant, H1: coefficient is significant. HO is rejected 

when p-value of the regressor is lower than level α or when a t-ratio in its abso-

lute value is greater than approximately 2. P-value is used to evaluate any statis-

tical test, which implies known distribution of the test statistics. It is probability 

of observing more extreme value of the test statistics than that, which was re-

ceived from the data. (Gujarati, 2004) 

Ramsey’s RESET test is test used in this thesis for detection of omitted var-

iable in the model or incorrect specification. Their hypotheses are: H0: model is 

correctly specified. H1: model is not correctly specified. Evaluation will be based 

on the p-value; null hypothesis is rejected when p-value is lower than α. 

One of the assumptions of the classical linear regression model is linear re-

lationship between variables which can be tested by LM test. The null hypothe-

sis of this test assumes that the relationship is linear. However, if p-value of this 

test will be lower than the significance level α, the alternative hypothesis is ap-
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plied. Test of nonlinearity has two forms. The first is using squares, second 

works with logarithms. 

Classical assumption refers about correlated of error term; there need to be 

no serial correlation which means error term from one time period should not 

depends on error term from other time periods. Test for serial correlation is 

Durbin-Watson test (DW test).  DW test’s hypotheses are: H0: serial correlation 

does not exist (errors are random), H1: serial correlation does exist (errors de-

pend on one another in certain pattern). 

Homoskedasticity means that all error terms are generated by single distri-

bution with a constant variance. Heteroskedasticity is a violation of this classical 

assumption. All tests of variance homogeneity are based on statistical hypothe-

ses. Null hypothesis tells that error term is homoskedastic. Opposite hypothesis 

H1 says that error term is heteroskedastic. White test and Breusch Pagan test are 

general tests of heteroskedasticity which are also used in this thesis. 

Classical assumption VI refers about multicollinearity. By the definition ex-

planatory variable is a perfect linear combination of other explanatory varia-

ble(s). There is no perfect (multi)collinearity. (Multi)collinearity can be detected 

by Variance Inflation Factors, VIF(βj). Values > 10.0 may indicate a collinearity 

problem. 

Normal distribution of stochastic error is classical assumption VII. There 

are many ways to verify normality of the error term. One of commonly used sta-

tistical test is Chi-square test of goodness of fit. The null hypothesis is always 

the same for all normality tests: H0: the error term is normally distributed. H1: 

the error term is not normally distributed.  Another graphical method how to 

detect normality of residuals is Q-Q plot. Both tests are used in the thesis. (Gu-

jarati, 2004 

3.2 Marshall-Lerner condition 

Condition quotes: currency devaluation will only lead to an improvement in the 

balance of payments if the sum of demand elasticity for imports and exports is 

greater than one. 

 |eex| + |eim| > 1 (11) 

Here eex stays for price elasticity of export and eim for price elasticity for import. 

(Fan and company, 2004) 

http://www.economicsonline.co.uk/Competitive_markets/Price_elasticity_of_demand.html
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Thus it is needed to calculate elasticities, for which is used next equation, where 

percentage change of export is divided by percentage change of domestic price 

level. For price elasticity of import is equation the same, just the percentage 

change of export is changed with percentage change of import. 

 eex = % ex / % CPI (12) 

Where eex is price elasticity of export, % ex is percentage change of export and % 

CPI is percentage change of consumer price index or price level. (Kočárník, 

1994) 

For modified chart on Figure 9 called “Development of sums of elasticities 

of export and import from every four consecutive” is used calculation, where 

every elasticity in time series is sum of four elasticities of consecutive quarters, 

according to these equations: 

 eA = ∑e1-4 (13) 

 eB = ∑e2-5 … (14) 

3.3 Data 

For regression analysis are used quarterly data from 1995 Q1 to 2013 Q4 for 

each variable. Data about export and import of Czech Republic in USD have 

been found in database of Czech Statistical Office. Time series of REER indica-

tor provides Czech National Bank. In database of World Bank and and several 

central banks of particular countries, which had been needed, have been collect-

ed data of variable GNIcz, which indicate gross national income of Czech Re-

public and GNIw, which indicates gross national income of 29 countries, which 

have the biggest turnover of external trade with Czech Republic according to 

year 2014. Those countries listed by amount of turnover are: Germany, Slovakia, 

Poland, China, Russian Federation, France, Austria, Italy, United Kingdom, 

Netherlands, Hungary, United States, Belgium, Spain, Switzerland, Sweden, 

Korean Republic, Japan, Romania, Turkey, Ukraine, Norway, Denmark, Azer-

baijan, Slovenia, Ireland, Thailand, India, and Finland. Taiwan was excluded 

due to World Bank, which include its data with Chinese data. 

For calculation of elasticities for Czech Republic are used again quarterly 

data, but this time from 1996 Q1 to 2015 Q1. Export and import are again (or 

still) from database of Czech Statistical Office and data about price level, more 
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specifically consumer price index (CPI) values have been also found in database 

of Czech Statistical Office. 

Data for elasticities calculations for United Kingdom are collected annually 

for the same period of time as for Czech Republic. All three variables (export, 

import and CPI of United Kingdom) have been provided by databases od Euro-

stat. 
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4 Econometric analysis 

In this part of the thesis will be economical and statistical theory applied in 

practice. Data, more precisely time series, about import, export, gross national 

income, real effective exchange rate of Czech Republic and gross national in-

come of the most significant external trade partners of Czech Republic, has to be 

stationary for regression. All time series had been converted to logarithms and 

afterwards tested for stationarity. 

4.1 Test for a unit root 

For testing stationarity have been chosen Augmented Dickey-Fuller test (ADF 

test), which is able to reject non-stationarity. 

H0: there is an unit root = non-stationarity 

H1: there is not an unit root = stationarity 

Table 2 Results of ADF test at levels 

Series p-value 5 % significance level Inference for series 

l_REER 0,9932 0,05 Non-stationary 

l_Import 0,7522 0,05 Non-stationary 

l_Export 0,8635 0,05 Non-stationary 

l_GNIcz 0,6151 0,05 Non-stationary 

l_GNIw 0,3918 0,05 Non-stationary 

Source: Author’s calculation 

From results in Table 2 can be seen p-values of all variables are significantly 

higher than 5 % significance level. This states all examined variables are non-

stationary at levels. This fact is unacceptable for regression and there have to be 

calculated first difference of all logarithmic variables. Then must be ADF test 

launched again with differenced variables. 
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Table 3 Results of ADF test at the first difference of variables 

Series p-value 5 % significance level Inference for series 

d_l_REER 8,26·10-8 0,05 Stationary 

d_l_Import 0,0028 0,05 Stationary 

d_l_Export 0,0325 0,05 Stationary 

d_l_GNIcz 0,0494 0,05 Stationary 

d_l_GNIw 0,0456 0,05 Stationary 

Source: Author’s calculation 

ADF test of the first difference of logarithmic variables brought much favourable 

results than the first attempt of the same test as can be seen in Table 3. All p-

values of all five time series are lower than 5 % significant level. Therefore H0 

can be rejected. This means there is not a unit root and variables are stationary 

at the first level of difference. When time series are stationary, they are ready for 

regression analysis. 

4.2 Regression analysis of model 1 

Regression analysis – Ordinary least square method is made to find out volume 

of dependency of dependent variable on independent one. Method of backward 

elimination approach will be used. Firstly there are used all independent varia-

bles to model export and import and then variables with low significance are 

removed one by one.. In Table 4 are expected signs of results of regression func-

tion, based on basic economic facts. If GNI of trade partners abroad rise, it 

causes rise of demand for domestic export. If domestic REER rises (rise compet-

itiveness), domestic export rises too, but on the other side falls domestic import. 

And appreciation in domestic GNI causes logically appreciation in domestic im-

port. 
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Table 4 Expected signs of independent variables 

Equasion Dependent variable Independent variable Expected sign 

1 export 
GNIw + 

REER + 

2 import 
GNIcz + 

REER - 

Source: Author’s calculation 

 There are two equations to be calculated in this thesis. The first one has the first 

difference of logarithmic export of Czech Republic in position of dependent var-

iable. Independent variables are GNI of the biggest external trade partners of 

Czech Republic and REER of Czech Republic. Formats of both independent var-

iables are first differences of logarithms because first differences were found to 

be stationary (ADF test). 

 d_l_export = β0 + β1(d_l_GNIw) + β2 d_l_REER) + ε1 (15) 

Table 5 OLS full model 1 

 

coefficient sdt. error t-ratio p-value significance 

const −0,002705 0,011714 −0,2309 0,818   

GNIw 2,24241 0,659625 3,4 1,10E-03 *** 

REER 0,758908 0,297044 2,555 0,0127 ** 

Mean dependent 
variable 0,029189 

S.D. dependent 
variable 0,084233 

Sum squared 
residue 0,410784 

S. E. of regres-
sion 0,075534 

R-squared 
0,217613 

Adjusted R-
squared 0,19588 

F(23, 23) 10,01303 P-value(F) 0,000146 

Log - likelihood 88,84875 Akaik criterion −171,6975 

Schwarz criterion −164,7450 Hannan-Quinn −168,9214 

Source: Author’s calculation 

In Table 5 can be seen that not all variables are significant (constant has p-value 

higher than 0,05 and no *), thus next step is to remove not significant variable, 

which is constant, and run the model again, expecting better results. 
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Table 6 OLS model 1 without not significant variable 

 

coefficient sdt. error t-ratio p-value significance 

GNIw 2,1448 0,5031 4,263 5,94E-05 *** 

REER 0,750549 0,292912 2,562 0,0125 ** 

Mean dependent 
variable 

0,029189 
S.D. dependent 
variable 

0,084233 

Sum squared 
residue 

0,411088 
S. E. of regres-
sion 

0,075042 

R-squared 0,301987 
Adjusted R-
squared 

0,292425 

F(23, 23) 15,79126 P-value(F) 2,00E-06 

Log - likelihood 88,82098 Akaik criterion −173,6420 

Schwarz criterion −169,0070 Hannan-Quinn −171,7913 

Source: Author’s calculation 

After second run of the model there can be seen in Table 6 positive direction of 

movement in results of all indicators made by Gretl automatically. R2adjusted 

increased by 9 percentage points (the higher the better) and information criteria 

which are other indicator of good model decreased (the lower the better). Also 

all variables still contained in model are significant, which mean we will not re-

move any of them again and this is the final model of export. Nevertheless mod-

elling a regression does not have to result into reliable relationship between var-

iables. To find out whether is the relationship between export and GNI and 

REER acceptable or not, it must be tested by seven classical assumptions of a 

good model. 

4.2.1 Correct specification of the model 1 

When we have final model with only significant variables, it have to be tested on 

classical assumptions. There are seven classical assumptions defined and if 

model pass through these tests, it can be declared as well specified. First tested 

is linearity with Lagrange Multiplier test (LM test) of linearity. 

H0: model is linear (function form is fine)  

H1: model is non-linear (function form is wrong)  
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Table 7 Results of LM test, model 1 

Test statistics TR2 with p-value 

Polynomic form 2,23594 P(Chi-square(2) > 2,23594) = 0,326943 

Source: Author’s calculation 

 Counted results of LM tests came out in value in Table 7, from which it is obvi-

ous that model is linear and its function form is correct (p-value are higher than 

0, 05, it failed to reject H0). 

Second classical assumption, which has to be tested is detection of omitted 

variables in the model. This can confirm or rejects Ramsey’s RESET test for de-

tection of omitted variable in the model or incorrect specification of the model. 

Its hypothesis are: 

H0: model is correctly specified 

H1: model is not correctly specified 

Table 8 Results of RESET test, model 1 

Test statistics F with p-value 

Values 2,152891 P(F(2,71) > 2,15289) = 0,124 

Source: Author’s calculation 

From p-value in Table 8 can be seen that rejection of null hypotheses failed, 

therefore model is correctly specified. 

Next step in testing classical assumptions is to test model significance. 

There are several indicators as R2adj and information criteria, which were au-

tomatically calculated by Gretl and it can be found in Tab. 5 above. R2adj indi-

cates that regression model in this case explains 29, 24 % of the total variability, 

in other words almost 30 % of variability of export was explained through the 

model. 

Other classical assumption in relationship between variables, classical as-

sumption number IV deals, with correlation. There could be a serial correlation 

between time series data, it means error term from one time period depends on 

error term from other time periods. Time series data are tested for his phenom-

enon by Durbin-Watson test (DW test), which tests serial correlation of the first 

order. DW test’s hypotheses are: 

H0: serial correlation does not exist (errors are random)  
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H1: serial correlation does exist (errors depend on one another in certain 

pattern) 

Table 9 Results of DW test, model 1 

Test statistics DW statistics p-value 

Values 2,38266 0,952924 

Source: Author’s calculation 

From values, which offers Table 9 can be observed value of Durbin-Watson sta-

tistic. That is very close to 2, which means there is almost no autocorrelation in 

the model. P-value is also higher than 0.05, which indicates also fail to reject 

Ho. There is no serial correlation in the model. Error term from one time period 

does not depend on error term from other time periods. Classical assumption 

number IV was fulfilled. 

By the classical assumption V error term has constant variance. It means 

there is a requirement of homoskedasticity of the error term. Homoskedasticity 

means that all error terms are generated by single distribution with a constant 

variance. Heteroskedasticity is a violation of this classical assumption. First will 

be used White test for testing heteroskedasticity. All tests of variance homoge-

neity are based on the same common statistical hypotheses: 

H0: error term is homoskedastic 

H1: error term is heteroskedastic 

Table 10 Results of White test, model 1 

Test statistics TR2 with p-value 

Values 7,023819 P(Chi-square(5) > 7,023819) = 0,218875 

Source: Author’s calculation 

P-value in Table 10 is greater than significance level 0,05. This fact results in not 

rejecting the null hypothesis of homoskedasticity, therefore there is no het-

eroskedasticity of the error term. 

The same conclusion gave us Breusch-Pagan test, which tests also presence 

of heteroskedasticity in error term, but uses different methodology of calcula-

tion. Nevertheless hypothesis are the same as in the case of White test. 

H0: error term is homoskedastic 

H1: error term is heteroskedastic 
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Table 11 Results of Breusch-Pagan test, model 1 

Test statistics LM with p-value 

Values 5,492068 P(Chi-square(2) > 5,492068) = 0,064182 

Source: Author’s calculation 

Results of second test of variance homogeneity, Breusch-Pagan test came out 

with the same deduction, which can be read from p-values in Table 11. It also 

fails to reject the null hypothesis of homoskedasticity, therefore there is no het-

eroskedasticity of the error term, confirmed by both tests. 

Classical assumption VI refers about multicollinearity, which basically 

means explanatory variable is a perfect linear function of some or all the re-

maining explanatory variables. For detection of this phenomenon between vari-

ables was used test Variance Inflation Factors (VIF(βj)). 

Table 12 Results of VIF test, model 1 

Variables d_l_GNIw d_l_REER 

Values 1,01 1,01 

Source: Author’s calculation 

Values greater than 10.0 may indicate a collinearity problem. From output of 

VIF test in Table 12 can be observed that both regressors are lower than 10, 

therefore collinearity problem can be rejected. 

Stochastic error term is normally distributed, is classical assumption VII. 

There are many ways to verify normality of the error term. One of commonly 

used statistical test is Chi-square test of goodness of fit. The null hypothesis is 

always the same for all normality tests: 

Ho: the error term is normally distributed 

H1: the error term is not normally distributed 

Table 13 Results of Chi-square test, model 1 

Test statistics Chi-square(2) with p-value 

Values 1,837 0,39908 

Source: Author’s calculation 

In Table 13 can be read p-value for normality test, which is greater than signifi-

cance level 0,05 and due to this fact failed rejection of H0. Error term is then 

normally distributed. 
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On Figure 3 is distribution of stochastic error of model 1, which Chi-square 

test confirmed as normally distributed. 

 
Figure 3 Results of Chi-square test, model 1 

Source: Author’s calculation, output from Gretl software 

Another graphical method how to detect normality of residuals is Q-Q plot. The 

result can be seen from the Figure 4. When the red points are situated on the 

blue line or near to the blue line, residuals are normally distributed. Classical 

assumption number seven was fulfilled. 

 
Figure 4 Q-Q plot of normal distribution, model 1 

Source: Author’s calculation, output from Gretl software 
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4.3 Regression analysis of model 2 

Procedure made with the first equation will be as well applied in the same com-

position on second equation for regression analysis. There is in position of de-

pendent variable import of Czech Republic. Independent variables are GNI of 

Czech Republic and REER of Czech Republic. Formats of dependent variable 

import and both independent variables are also first differences of logarithms 

because first differences were found to be stationary (ADF test). 

 d_l_import = β0 + β1(d_l_GNIcz) + β2(d_l_REER) + ε2 (16) 

Table 14 OLS full model 2 

 

coefficient sdt. error t-ratio p-value significance 

const −0,00322 0,00961 −0,3352 0,7384   

GNIcz 1,23347 0,19043 6,477 1E-08 *** 

REER 0,66604 0,3035 2,195 0,0314 ** 

Mean dependent 
variable 

0,026175 
S.D. dependent 
variable 

0,099417 

Sum squared 
residue 

0,414004 
S. E. of regres-
sion 

0,075829 

R-squared 0,433949 
Adjusted R-
squared 

0,418225 

F(2, 72) 27,59849 P-value(F) 1,27E-09 

Log - likelihood 88,55589 Akaik criterion −171,1118 

Schwarz criterion −164,1593 Hannan-Quinn −168,3357 

Source: Author’s calculation 

From values in Table 14 can be seen very similar situation as have been ob-

served in Table 5 regression analysis of the first model. There is one not signifi-

cant variable with higher p-value than 0, 05 and no * (constant), which will be 

removed and model will be processed again with the rest of variables. 
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Table 15 OLS model 2 without not significant variable 

 

coefficient sdt. error t-ratio p-value significance 

GNIcz 1,21154 0,17775 6,816 2,28E-09 *** 

REER 0,65064 0,29818 2,182 0,0323 ** 

Mean dependent 
variable 0,026175 

S.D. dependent 
variable 0,099417 

Sum squared 
residue 0,41465 

S. E. of regres-
sion 0,075367 

R-squared 
0,470282 

Adjusted R-
squared 0,463026 

F(2, 73) 32,40463 P-value(F) 8,46E-11 

Log - likelihood 88,49741 Akaik criterion −172,9948 

Schwarz criterion −168,3598 Hannan-Quinn −171,1441 

Source: Author’s calculation 

Results of the second run of the model can be seen in Table 15. Positive direc-

tion of movement in results of all indicators made by Gretl automatically was 

obtained, like it was in the first model. R2 adjusted increased by almost 5 per-

centile points and values of information criteria (AIC, BIC and HQC) decreased 

which is sign of better model of import than model of import with constant. 

Thus it will be continued in the same procedure as was used in the first model, 

which was testing of all seven classical assumption of correct specification of the 

model. 

4.3.1 Correct specification of the model 2 

Testing classical assumption of model 2 will be perform with shorter comments, 

because tests are the same as tests in case of model 1. 

Classical assumption I – linearity – LM test. 

H0: model is linear (function form is fine)  

H1: model is non-linear (function form is wrong)  

Table 16 Results of LM test, model 2 

Test statistics TR2 with p-value 

Polynomic form 2.01468 P(Chi-square(2) > 2.01468) = 0.365188 

Source: Author’s calculation 

According to Table 16 H0 failed to reject, model is linear, function form fine. 
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Classical assumption II – omitted variable in the model – RESET test. 

H0: model is correctly specified 

H1: model is not correctly specified 

Table 17 Results of RESET test, model 2 

Test statistics F with p-value 

Values 0.073841 P(F(2,71) > 0.0738406) = 0.929 

Source: Author’s calculation 

From p-value in Table 17 can be seen that rejection of null hypotheses failed, 

therefore model is correctly specified. 

Classical assumption III – model significance - indicators as R2adj and in-

formation criteria can be found in Table 14 above. R2adj indicates regression 

model in this case explains 46,3 % of the total variability of import, which better 

result than result obtained by adjusted R2 coefficient of determination in model 

of export. 

Classical assumption IV – serial correlation – DW test. 

H0: serial correlation does not exist (errors are random)  

H1: serial correlation does exist (errors depend on one another in certain 

pattern) 

Table 18 Results of DW test, model 2 

Test statistics DW statistics p-value 

Values 2.20712 0.840606 

Source: Author’s calculation 

According to Table 18 is DW statistic close to 2, there is almost no autocorrela-

tion and H0 failed to reject. There is no serial correlation in the model. 

Classical assumption V – heteroskedasticity – White test. 

H0: error term is homoskedastic 

H1: error term is heteroskedastic 



Chyba! V dokumentu není žádný text v zadaném stylu. 55 

Table 19 Results of White test, model 2 

Test statistics TR2 with p-value 

Values 3.898367 P(Chi-square(5) > 3.898367) = 0.564140 

Source: Author’s calculation 

According to Table 19 H0 failed to reject, there is no heteroskedasticity. 

And second test for heteroskedasticity - Breusch-Pagan test 

H0: error term is homoskedastic 

H1: error term is heteroskedastic 

Table 20 Results of Breusch-Pagan test, model 2 

Test statistics LM with p-value 

Values 3.079881 P(Chi-square(2) > 3.079881) = 0.214394 

Source: Author’s calculation 

According to Table 12 H0 failed to reject too, both tests confirmed there is no 

heteroskedasticity in error term of the model. 

Classical assumption VI – collinearity – VIF(βj) test 

Table 21 Results of VIF test, model 2 

Variables d_l_GNIcz d_l_REER 

Values 1.046 1.046 

Source: Author’s calculation 

According to Table 21 are both values lower than 10, therefore there is no multi-

collinearity between variables. 

Classical assumption VII – normal distribution – Chi-square test 

Ho: the error term is normally distributed 

H1: the error term is not normally distributed 

Table 22 Results of Chi-square test, model 2 

Test statistics Chi-square(2) with p-value 

Values 0.724 0.69634 

Source: Author’s calculation 



Chyba! V dokumentu není žádný text v zadaném stylu. 56 

According to Table 22 H0 failed to reject, error term is normally distributed, 

which is visualized in graphical output of Gretl software in Figure 5. 

 
Figure 5 Results of Chi-square test, model 2 

Source: Author’s calculation, output from Gretl software 

Second graphical method for detection normality of residuals - Q-Q plot. Ac-

cording to results in Figure 6, residuals are normally distributed. 

 
Figure 6 Q-Q plot of normal distribution, model 2 

Source: Author’s calculation, output from Gretl software 
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4.4 Interpretation of results of regression analysis 

On two models (model of import and export) there had been applied regression 

analysis calculated by OLS method and those final models had been tested for 

correct specification with positive results. Their results shown in tables 5 and 14 

and summed up in equations bellow however have to be compared to expecta-

tion of sign of its results according to economic theory noted in Table 3 

 d_l_export = 2, 14 * d_l_GNIw + 0, 75 * d_l_REER (17) 

 d_l_import = 1, 21 * d_l_GNIcz + 0, 65 * d_l_REER (18) 

Table 23 Expected and calculated results of regression analysis 

Model and dependent variable Model 1 export Model 2 import 

Independent variable GNIw REER GNIcz REER 

Expected sign + + + - 

Final coefficient 2,1448 0,7505 1,2115 0,6506 

Source: Author’s calculation 

For more transparency are data on one place in Table 23. It is obvious from re-

sults of model 1 of export as explained variable that explanatory variables are 

corresponding with expectation and there can be basically says: when GNI of 

the biggest external trade partners of Czech Republic rises, it will cause rise of 

amount of export from Czech Republic. Positive coefficient of REER means: 

when REER coefficient of Czech Republic rises (competitiveness of Czech Re-

public rise), it will cause rise of amount of export from Czech Republic. 

However in model 2 with import as explained variable there can be ob-

served a deviation in corresponding between results and expected results of re-

gression analysis stated by economic theory. In case of variable GNIcz it is OK 

and result quote: when GNI of Czech Republic rises, it will cause rise of amount 

of import into Czech Republic. Nevertheless variable REER was expected to re-

sults in negative value, which would quote: when REER coefficient of Czech Re-

public fall (competitiveness of Czech Republic fall), it will cause rise of amount 

of import to Czech Republic. But according to result from regression analyses it 

says: when REER coefficient of Czech Republic rises (competitiveness of Czech 

Republic rises), it will cause rise of amount of import to Czech Republic. This 

does not correspond with economic theory. In this situation there are two alter-

natives how to continue in calculations of elasticity. 
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 Model 2 will be declared as explanatory, even there is a contradiction 

with economic theory and elasticity of import will be later counted. 

 Model 2 will be declared as wrong and not explanatory, because it 

results in contradiction with economic theory and elasticity of im-

port will be later counted as zero. 

4.5 Elasticity of export and import 

This chapter will deal with calculation of elasticity, which is needed for testing of 

Marshall-Lerner condition. Calculation of elasticity follows the results of regres-

sion analysis, where have been proven significance of influence of the exchange 

rate on export and its correspondence to economic theory. On the other way the 

results of regression analysis also revealed, that significance of influence of the 

exchange rate on import is in contradiction with economic theory. Due to this 

situation, two alternative calculations of elasticity, described earlier in chapter 

4.4, will be performed. 

First alternative of testing the Marschall-Lerner condition contains both 

elasticities, thus elasticities of export and import. For finding those, quarterly 

data of export, import and consumer price index (CPI) of the Czech Republic, 

had been collected. Quarterly data for CPI are available since 1996 Q1, but on 

the other way up to 2015 Q1, which are export and import too. Elasticities will 

be then calculated from data of volume 77 consecutive quarters of the year. Elas-

ticity of export have been calculated as percentage change of export divided by 

percentage change of CPI and elasticity of import have been calculated as per-

centage change of import divided by percentage change of CPI. Theory claims 

that price elasticity of export should result naturally in negative value or in dif-

ferent words in value with negative sign. It is based on fact, witch said: when 

price level in country rises, its export becomes more expensive for customers 

abroad, thus the amount of export will fall; on the other way also domestic pro-

duction will appreciate prices and for customers in observed country is more 

efficient to buy goods and services made abroad, because its prices stay the 

same, thus become lower than appreciated prices of domestic production. 

(Kočárník, 1994) 
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Table 24 Price elasticity of export and import of Czech Republic 

Time series  Export Import 

Resulting elasticity 3,3468 2,8171 

Source: Author’s calculation 

Resulting elasticities can be found in Table 24, but what also can be found there, 

is another contradiction with the economic theory. Price elasticity of export ac-

tually resulted in positive value. Result in fact says that the amount of export is 

increasing even through increasing price level. In other words: even price level 

in Czech Republic rises about 1 %, the export of Czech Republic rises too, about 

3,35 %. It means although Czech products became more expensive about 1 %, 

exportation of these products is so powerful and demand for Czech production 

is abroad so massive, that the export rises anyway, about 3,35 %. Partly in con-

trast and partly not with price elasticity of export is price elasticity of import. 

Sign of elasticity resulted also in positive value, but this time it is in conformity 

with theory. Particularly in statement, which says: when price level in Czech Re-

public rises about 1 %, import of goods and services from abroad increases 

about 2,82 %. Resulted elasticity of import seem to be logical, but even when are 

data of development of export and price level observed in detail, must be con-

cluded, that resulted elasticity of export is logical too, even it is against econom-

ic theory. From middle 90s, when time series of this observation started, rose 

export of Czech Republic totally about more than 600 %, but price level rose 

totally “just” about roughly 100 %. 
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Figure 7 Growth of CPI, export and import of Czech Republic from 1996 Q2 to 2015 Q1 

Source: Czech statistical office 2015, author’s visualization 

This situation actually cannot result in any other output, than: even price level 

rises, export rises too. However it cannot be interpreted as: when price level ris-

es, export rises too, which would lead in statement, that price level should be 

artificially increased, because it will cause an increase of export. Increasing of 

price level of course does not help exporters to better turnover. Oppositely. It 

complicates their lives of course. But as had been written above, demand for 

goods and services abroad is so strong, amount of export is getting bigger even 

through increasing price level in Czech Republic. According to theory can be 

said that with stable unchanged price level would export of Czech Republic rise 

even faster, but this calculation does not explain how much faster. Speed of 

growth of export during different levels of price level growth can be found in 

Table 25. Such a massive increase in export during last 20 years is probably re-

sult of communistic system in Czechoslovakia before 90s, which kept closed 

borders to the western markets. After fall of this system full of restrictions and 

after establishing new state of Czech Republic and calming the economical roll-

er-coaster of those days, western markets started to demand cheaper goods and 

services from country with significantly lower price level. And that catapulted 

amount of export from Czech Republic into significantly higher levels much 

faster, then the price level. 

Marshall-Lerner condition combines the elasticity of export and import and 

the condition says that elasticities in absolute value have to give result greater 
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than 1. Only then will devaluation of currency cause the improvement in balance 

of trade. At first glance looks condition very easy. Just to count two numbers 

together and compare to the third number, but the tricky part is to understand 

why it is like this. The value of elasticity is of the essence. Elasticity is respon-

siveness of customers in amount of purchased products to change in price of 

that products. Basically can be said: when is increased or lowered price of shoes, 

elasticity tells how much more or less of them have been sold after. When price 

lowers about 1 % and sales increase about 4 %, response of customers is four 

times greater than change in price by seller. And seller will profit, because he 

will lose 1 % of profits from price, but gain 4 % more sold goods. Problem is 

when seller lowers price about 1 %, but sales increase about just 0,5 %. Seller 

then lose 1 % of profits from price, but gain just 0,5 % more sold goods. Seller 

lost. Identical situation works in international trade. If the elasticity of export is 

higher than 1, it is efficient for country to intervene and lower prices of exported 

products by devaluation of currency, because it will bring more profits than 

losses. But in international trade we have to count also with opposite direction 

of trade, which is import. To import press prices of products (price level) oppo-

sitely. When prices of products lowers in country and it helps to export, it also 

hurts import, because products from abroad becomes more expensive and peo-

ple rather buy domestic cheaper product. It is because exports are profits for a 

country and imports losses, which moves oppositely as react on one move of 

price change, it is enough when are its individual absolute values of elasticities 

lower than 1, but its sum must be greater than 1. Then is sum of higher profits 

from higher export and saved money from lower expenses for lower import, in 

total more profitable, than losses from currency devaluation. 

It must be realized, our calculation actually does not explain particular de-

crease in export growth, caused by increase in price level, but in Table 25 shown 

how export and import rose or fell during periods with certain level of price lev-

el growth. Anyway, based on elasticities, which contain whole observed period, 

can be claimed that the Marshall-Lerner condition in Czech Republic is satis-

fied, because even only elasticity of import alone is greater than 1 (2,82 > 1). To 

satisfy this condition actually does not bring anything more, than assurance that 

if country devaluates currency, it will improve its balance of trade, which brings 

higher profits to the country. In case of alternative 1 can be said, that it is not 

known the exact effect of price level on export, but lowering price level (by de-

valuation of koruna) would probably help export to rise even faster than 3,35 % 
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quarterly, but we do not know how much more. And it would also cause de-

crease of import about 2,82 % quarterly. According to this calculation can be 

quoted: monetary intervention against koruna will improve the balance of trade 

of Czech Republic and profits from intervention will be several times higher 

than losses. 

The second alternative of testing the Marshall-Lerner condition, alternative 

which emerged from regression analysis, exclude from calculations the elasticity 

of income (more precisely elasticity of import will be counted as zero), because 

this variable had been explained by model declared in contradiction with eco-

nomic theory, thus declared not explanatory. Counted elasticity of export then 

have to be greater than 1 to satisfaction of Marshall-Lerner condition. As have 

been mentioned above, elasticity of export was calculated as 3,35. This result 

would at first glance satisfy the condition, but it does not. This result can be ex-

plained as: there is a massive growth of export, which rises about 3, 35 % quar-

terly even though price level rises quarterly about 1 %. This result actually does 

not describe damages, which the price level causes to export growth, thus can-

not be described the exact percentage of export growth caused by devaluating 

currency. There is no import elasticity to be added in this alternative, thus it 

have to be stated: this alternative does not provide enough data to certainly 

prove that Marshall-Lerner condition is satisfied in Czech Republic. If Czech 

National Bank intervenes against Czech koruna, it will stimulate growth of ex-

port to even steeper growth, nevertheless there is not enough data to be deter-

mined how much steeper. Even cannot be satisfied the Marshall-Lerner condi-

tion, still can be quoted that intervention will be improving the trade of balance, 

because export will rise and import will stagnate, but there is no assurance of 

efficiency of such an intervention. 

Different point of view on collected data can bring Table 25. When is not 

the time series observed as a unit with one elasticity composed from number of 

pieces, studied quarters can be concentrated into several groups according to 

level of CPI (price level) growth in those particular quarters. Then can be ob-

served how fast was average growth or fall of export and import in quarters with 

similar level of CPI growth. There is clear trend in development of averages of 

export growth, which proves the fact that lower growth or fall of price level 

stimulates (or less hurts) the speed of export growth. Only the last line with 

quarters with highest growth of price level does not correspond, but it can be 

explained by very low number of samples in this category, which can be mis-
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leading. On the other way very contradicting to expectation is development of 

averages of import growth. Theoretically should import grow with the price lev-

el, but entirely opposite trend can be observed from these results. Reasons why 

is growth of import in Czech Republic faster with slower grow or fall of price 

level can be consequence of composition of Czech industry. A significant car 

production, leader of Czech export needs more car parts, when export rises, 

even it is imported. 

Table 25 Average export and import growth during different levels of CPI in Czech Republic 

Levels of CPI 
growth in % 

Samples 
Average 

price level 
growth 

Average 
export 
growth 

Export 
elasticity 

Average 
import 
growth 

Import 
elasticity 

(-0,97 to 0> 17 -0,33% 4,38% -13,36 6,06% -18,49 

(0 to 0,5> 20 0,26% 3,21% 12,34 3,99% 15,31 

(0,5 to 1> 13 0,70% 2,08% 2,98 1,82% 2,59 

(1 to 1,5> 12 1,28% 2,22% 1,74 0,15% 0,12 

(1,5 to 2> 6 1,68% 0,89% 0,53 1,16% 0,69 

(2 to 2,5> 5 2,16% -2,16% -1,00 -7,18% -3,33 

(2,5 to 5> 3 4,47% 4,35% 0,97 -1,73% -0,39 

Source: Author’s calculation 

Other interesting thing to see is development of elasticities in time. On the 

Figure 8 are elasticities of export and import of every single quarter of the year 

from 1996 Q2 to 2015 Q1. From the picture can be observed seasonal trend and 

several massive disturbances. In 2003 Q4 growth export and import roughly 

about 20 % and price level increased just about 0.1 %, which is why elasticities 

hiked up so massively. Similar situation happened after the famous financial 

crisis hit Czech economy. Several other crises and difficulties followed and from 

that time are almost all economic indicators in Czech economy erratic. 
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Figure 8 Individual quarterly elasticities of export and import of Czech Republic from 1996 Q2 

to 2015 Q1 
Source: Czech statistical office 2015, author’s visualization 

 
Figure 9 Development of sums of elasticities of export and import from every four consecutive 

quarters from 1996 Q1 to 2015 Q1 
Source: Czech statistical office 2015, author’s visualization 

Because individual elasticities of every single quarter can be misleading and 

chaotic, there is a Figure 9, where is shown modified development. Every elas-

ticity value is sum of elasticities of four consecutive quarters (first sum is from 

1996 Q1, Q2, Q3, Q4; second sum if from 1996 Q2, Q3, Q4, 1997 Q1; …). This 
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should remove not significant deviations and leave in chart only significant de-

velopment. Now can be seen when ratio of percentage change of export/import 

and price level in Czech Republic suffered the greatest disturbances. Those are 

almost the same as in the case of individual quarterly data in Figure 8. 

4.6 Comparison with United Kingdom 

One of the goals of this thesis is comparison between situation in Czech Repub-

lic and United Kingdom. Intervening of central banks from both countries in 

described in chapters 2.3.2 and 2.4. The main difference between monetary in-

terventions of these countries is in way and time of intervention. Brits intervene 

in 2009, right at the time, when great financial crisis, which started in 2007, 

fully impact on economy of European countries. And for monetary intervention 

they chose the way of quantitative easing. On the other side, Czech central bank 

decided to intervene quite long time after crisis, at the end of 2013, when was 

Czech Republic unable to dig itself up from the mug of global financial crisis, 

followed by crisis of over indebtedness of several European countries and then 

crisis of EU itself. Czech National Bank however did not choose quantitative 

easing as a tool for intervention, but used foreign exchange trade. Level of effi-

ciency of both tools can be object of speculation, but truth is that both methods 

starts in printing machine of central bank, which produce new money and send 

it to the market. Difference between methods is the way, how bank distributes 

those money. BoE bought commercial papers with it and CNB euros. But, evalu-

ation of impacts of intervention is complicated in both cases. Czech intervention 

happened very recently and the effect requires several years to show itself en-

tirely. Whereas British case is in fact heavily influenced by mentioned crisis and 

even analysts from BoE, Joyce, Tong and Woods (2011), admitted that estima-

tion of some specific numbers is almost impossible. Despite this, they collected 

results from several studies looking for these effects (Figure 10), but comment-

ed, that there is very high level of uncertainty. 
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Figure 10 Estimates of the macroeconomic impact of quantitative easing, peak impact on the 

level of output and inflation 
Source: Joyce, Tong and Woods (2011) 

For better possibilities of comparison between both countries in this thesis, the 

Marshall-Lerner condition had been tested also in United Kingdom. For this 

calculation have been used annually data, but in the same time range as for cal-

culation for Czech Republic. At first is expected that variables export and import 

are significantly influenced by indicator of competitiveness REER, as were test-

ed for export and import of Czech Republic with regression analysis and this 

procedure will not be taken for time series data from United Kingdom. Results, 

placed in Table 26, are the same by sign as results from Czech Republic, just its 

value is lower. With satisfying of Marshall-Lerner condition are then the same 

difficulties in both countries with positive sign of export, which does not explain 

how great the percentage change of export is, when price level increases about 1 

%. In United Kingdom is the difficulty even greater, because import does not 

reach value 1, thus it is not known whether the sum of elsaticities is greater than 

1, which would satisfy the Marshall-Lerner condition in United Kingdom. 

Table 26 Price elasticity of export and import of United Kingdom 

Time series  Export Import 

Resulting elasticity 0,7596 0,8346 

Source: Author’s calculation 
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Table 27 is the same as Table 25 with data from Czech Republic, just with data 

from United Kingdom. And here can be observed entirely opposite trend in de-

velopment of averages of export growth, than is in Czech Republic. Average ex-

port growth is much higher with higher growth of price level in United King-

dom, which is in contradiction with economic theory. However growth of British 

import has also opposite trend than the Czech one. And this corresponds to eco-

nomic theory perfectly. 

Table 27 Average export and import growth during different levels of CPI in United Kingdom 

Levels of 
CPI growth 

in % 
Samples 

Average 
price level 

growth 

Average 
export 
growth 

Export 
elasticity 

Average 
import 
growth 

Import 
elasticity 

(0,78 to 1,5> 7 1,25% -1,13% -10,40 -0,99% -8,89 

(1,5 to 2,5> 6 2,02% 1,84% 5,49 2,23% 6,74 

(2,5 to 4,39> 5 3,29% 5,05% 0,16 4,95% 6,97 

Source: Author’s calculation 

4.7 Comparison with Slovak Republic 

Comparison between Czech Republic and its smaller brother and former second 

half of Czechoslovakia, Slovak Republic, was included in this thesis, because 

interesting differences in development of macroeconomic indicators after inter-

vention could be found. Both republics have actually been in very similar situa-

tion back in 2013. Expected economic regeneration after crisis still did not 

come, but what did come, was apprehension from deflation. This phenomenon 

still did not happened, but very low inflation with slowing trend indicated defla-

tion soon and quite clearly. Interesting rates have been on technical zero in both 

countries. However the main difference between Czech and Slovaks is in using 

currency. Czech Republic has its own currency and is also its ruler. Central Na-

tional Bank has a possibility to work with currency in whatever way is needed, 

like devaluation for facing the imminent deflation. On the other side Slovaks do 

not have their own currency anymore, in 2009 entered Slovak Republic the Eu-

ropean Monetary Union, shortly Eurozone. That time Slovakian central bank 

lost all monetary authority above currency in own its country, thus was not able 

to manipulate with exchange rate for avoiding deflation. From chart on Figure 

11 can be observed differences of development of inflation rates in both coun-

tries. Inflation rate was calculated as an increase in CPI compared with the cor-

responding month of preceding year indicates percentage change in price level 
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between the reference month of a given year and the corresponding month of 

preceding year. This figure excludes seasonal variations, as always correspond-

ing months are compared. Slovakian inflation rate reached zero and then trans-

formed itself to deflation in the beginning of 2014. Since that time could not the 

movement of price level reached positive value any more. Czech inflation rate 

however never fell to zero. Whether it is because of central bank’s intervention, 

launched in November 2013, can be object of speculation. But probably yes, 

Czech Republic would fell into the deflation too, like Slovak Republic. 

 
Figure 11 Development of inflation/deflation rate in Czech Republic and Slovak Republic 

Source: Czech Statistical Office (2015), Statistical Office of the Slovak Republic (2015), au-
thor’s visualization 

Compared can be these two countries also in latest data about GDP, which stim-

ulation was also secondary goal of monetary intervention of Czech Republic. 

Figure 12 clearly shows significantly better condition of GDP growth in Czech 

Republic, however Slovak Republic has problem to keep the growth itself and do 

not fall to decreasing of GDP. Whether this Czech higher growth of GDP is effect 

of monetary intervention, can be again just speculated, until there is enough of 

data after suitable period of time from intervention and proper methods could 

be used to quantify this influence. 
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Figure 12 Development of GDP of Czech Republic and Slovak Republic in y-o-y index  

Source: Czech Statistical Office (2015), Statistical Office of the Slovak Republic (2015), au-
thor’s visualization 

According to these two charts can be said that Czech Republic is in better eco-

nomic condition after intervention of CNB than Slovak Republic. However to 

draw conclusions about size of effect of intervention on Czech economy, would 

be just speculation. 
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5 Discussion 

In chapter discussion is step by step confronted calculation procedure used in 

thesis. From the literature research and theoretical background studied in first 

part of thesis is obvious that thesis cannot calculate direct amount of impacts 

created by intervention of Czech National Bank, due to lack of data about eco-

nomic indicators after intervention. Then have been found method called Mar-

shall-Lerner condition for testing whether brings devaluation some improve-

ment into balance of trade in observed economy or not. 

Regression analysis was necessary step, taken according to procedures used 

in other studies with similar purpose in different countries. Thanks to this anal-

ysis is calculated whether is development of export and import sufficiently in-

fluenced by indicator of competitiveness, REER, and in case of import by GNI of 

Czech Republic and in case of export by GNI of the greatest external trade part-

ners of Czech Republic. Theoretical background considered this analysis as cru-

cial for finding whether devaluation, which changes exchange rate, which 

changes REER, will have expected effects on international trade of case of Czech 

Republic is somehow specific and there is no or opposite influence. Calculation 

in this thesis proved positive influence of REER on amount of export, but con-

tradictory to theory also positive influence of import. This can be explained as 

boosting of export followed by boost of import, even it is more expensive. Prob-

ably because products for exportation (cars lead Czech export) needs very spe-

cific supply, which production does not have to be located in relatively small 

Czech Republic at all and industry simply cannot react so fast. Nevertheless two 

alternatives of results was decided to use in further procedure. Count with re-

sults about import and without it (actually count with it, but with zero value). 

Next step to successful prove or disproof of Marshall-Lerner condition led 

through calculation of elasticity. Theoretical background expected the elasticity 

of export be negative and of import positive. In this thesis resulted elasticity of 

import of whole observed period positive, which explains grow of import during 

grow of domestic price level but of export negative. This contradiction can be 

explained by data itself. During the period grown export significantly faster than 

price level, which could not led to a negative sign of elasticity. To express how of 

price level influences speed of export growth were particular quarters listed ac-

cording to speed of growth or fall of price level during those. Quarters in groups 

with similar price level growth could express then how fast grows export during 
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different levels of CPI grow. According to table can be estimated the elasticity of 

export roughly between -1 and -2. This value corresponds with studied theory 

and would be useful for testing Marshall-Lerner condition. However table also 

shows import, which behaves very similar to export, maybe even more rapid, 

which is this time again contradictory to studied economic theory. It seems ex-

port and import rise almost constantly even through almost constant price level 

and rise and fall with export, which reacts to the economic environment accord-

ing to economic theory. This deviation however is not anything new in the 

world, for example study in India found similar phenomenon. 

According to alternative, which counts to Marshall-Lerner condition both 

directions thus cannot be satisfaction of condition proven, because computing 

procedure in this thesis did not generate particular elasticity, just an estimation. 

Then it is not clear whether give both elasticities together result greater than 

one or not. On the other way according to alternative 2, when is import count as 

zero, because regression analysis evaluated import as variable explained against 

economic theory, left in the equation just export and his absolute value greater 

then one, thus Marshall-Lerner condition is satisfied for Czech Republic. That is 

in comparison to studies in other countries quite normal. 

This thesis could be further prolong in calculation real impacts of interven-

tion. But this could only be happen after there is enough data about macroeco-

nomic indicators. It would be interesting to compare results of calculations in 

this thesis with those future ones. 
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6 Conclusion 

The main goals of this thesis were the evaluation of the foreign exchange inter-

vention of Czech National Bank against Czech koruna and comparison Czech 

Republic with United Kingdom and Slovak Republic. To successful reach of 

these goals, literature research had been made, which gathered information 

about this issue. After enough theoretical background have been collected, it 

was certain that any analysis, which would result in particular relevant values of 

effects and impacts of intervention, cannot be made yet, because it is still too 

early after the devaluation and there is not enough data. Subsequent further 

research shown an method suitable for evaluation of economic environment in 

Czech Republic, which reveals whether would devaluation of Czech koruna im-

prove balance of trade in Czech Republic or not. This method is called the Mar-

shall-Lerner condition. 

For testing the Marshall-Lerner condition had to be calculated elasticities 

of export and import of Czech Republic. For this were collected quarterly data of 

Czech export, import, REER, GNI and GNI of greatest Czech partners in exter-

nal trade. These variables have been in two models testing by regression analy-

sis, which should have explain whether is export and import sufficiently effected 

by price level and exchange rate, represented by REER index. After data have 

been made stationary, both models have been calculated and its results tested 

by seven classical assumptions of correct specification of the model. Tests ended 

up fine and development of export was found as sufficiently explained by REER. 

However import was explained with value with opposite sign instead of which 

was expected. It showed that when rises competitiveness of Czech Republic, ris-

es also import, which is contradictory to theory, because when import is more 

expensive, it should decrease. According to these findings was decided to calcu-

late two alternatives for Marshall-Lerner condition. First with elasticity of im-

port even results of regression analysis are against theory and second with im-

port elasticity of zero value. 

Elasticity of import and export had been counted from quarterly data of 

import, export and CPI of Czech Republic and its values for whole observed pe-

riod were 3,35 for export and 2,82 for import. Which are percentage changes of 

export and import when price level rises about 1 % in Czech Republic. Rise of 

import when price level rises was expected, but it has to be realized that export 

does not usually rise when products are for customers abroad more expensive. 
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This number actually shows that even price level rises about 1 %, export still rise 

about 3,35%. For better imagination how fast export rises at different highs of 

speed of price level growth, particular quarters have been separated into groups 

according to speed of price level growth and then average growths of export in 

groups have been observed (Table 25). From these results was clear that growth 

of export is lower with increasing speed of price level growth, which is logical 

and expected. But as surprising was found the development of import, which 

was almost the same as export, maybe even more rapid. Elasticities of both vari-

ables were according to this separated data estimated somewhere between -1 

and -2. 

In the situation of the first alternative of Marshall-Lerner condition, where 

elasticity of import is included, cannot be, according to data computed by used 

methods, clearly estimated particular value of elasticities. Thus cannot be Mar-

shall-Lerner condition in Czech Republic satisfied, because it is not known 

whether values of elasticities gives together result greater than one (which is the 

mathematical interpretation of condition). However the condition can neither 

be confirmed as not satisfied. 

Nevertheless in the situation of the second alternative of Marshall-Lerner 

condition, when was according to results of regression analysis calculated im-

port with zero value, is the condition satisfied. It is because absolute value of 

elasticity of export is greater than one. Thus this alternative claims that devalua-

tion of Czech koruna will lead in improvement of balance of trade in Czech Re-

public. 

From the calculated values can be concluded that export of Czech Republic 

reacts on price level in Czech Republic quite sensitively (with elasticity between 

1 and 2) and according to economic theory, but import follows the rise and fall 

of export, which should be reversely. The possible explanation suggests itself as 

a composition of both trades. Cars and computers leads the export of Czech Re-

public and its parts and natural resources leads the import. This means even are 

prices of import more expensive, Czech export needs for its grown. 

Situation in Czech Republic was also compared with situation in United 

Kingdom, where had been used quantitative easing a few years earlier. Several 

studies calculated that intervention stimulated GDP growth about 1,5 – 2 % and 

inflation about 1 %. But Brits used for intervention amount of money equivalent 

to 30 % of their foreign debt and Czechs just about 7 %, when British debt to 

GDP ratio was 67 % that time and Czech 46 %. Interesting thing about United 
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Kingdom is also result of separating years with same inflation rate in groups 

during calculation of elasticities. Data showed in United Kingdom are rises of 

export and import also tied together, but under the command of import. 

Development of GDP and inflation in Czech Republic after intervention was 

compared to Slovak Republic. Slovaks have been in similar situation before in-

tervention of CNB, stumbling economy with imminent deflation, but they do not 

have the same possibilities of monetary moves, because they accepted euro and 

that is not under their control. Differences in development of GDP and inflation 

between both countries can indicate effects of Czech intervention. It have to be 

admitted Czech inflation by y-o-y method did not hit the zero level after inter-

vention, however Slovaks fell into the deflation in the beginning of 2014 and 

could not get out since then. And in matter of GDP is Czech Republic’s perfor-

mance also significantly better. 
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