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ASSESSING THE EFFICACY OF BASEL III FOR EMERGING 
ECONOMIES IN TURMOIL:  

APPLICATION TO EGYPT AND TUNISIA 
 

Monal Abdel-Baki 
The American University in Cairo, Egypt 

monalbak@aucegypt.edu 
 

Abstract: 
The upheaval in Tunisia and Egypt is perceptually novel to a region that has historically been 

considered to be politically dormant. Undeniably, the ousting of the long-standing Mubarak and Bin-Ali 

autocratic regimes signals a new age of pride and democracy for these two North African countries, and 

possibly for the entire region. The early triggers of the revolutions may have been the political repression and 

the decidedly inequiTable income distribution, but what actually precipitated the demise of the long-time 

leaders were the limited opportunities for economic progress and the high levels of youth unemployment. 

Despite the fact that the political gains of the twin revolutions are indeed unprecedented, the economic future 

remains highly uncertain. Moreover, the poor institutional frameworks inherited from the previous regimes 

renders the task of reinstalling law, order and stability categorically demanding. 

Whilst the ousted regimes used to boast about the high macroeconomic performance of their nations, 

both Tunisian and Egyptian economies pale in comparison to emerging market economies (EMEs). In true fact, 

the short-lived better performance that was temporarily recorded by both nations amidst the Global Financial 

Crisis (GFC) stands witness to a low level of integration with the global financial markets, but not to sound 

economic policies. Thus, the prospects for establishing stability are linked to the elected governments’ ability to 

adequately tackle the persistent problem of low income levels - a core grievance of the rioters that is still 

blemishing the post-revolutionary era and jeopardising its success. 

This research studies the impact of Basel III on the Egyptian and Tunisian economies. Since both 

countries are currently undergoing an intricate socioeconomic and political transformation in the wake of their 

popular revolutions, it is highly onerous to expose their economies to further shocks. This paper specifies that 

since the banking reforms that were previously enacted by both nations have softened the blow of the global 

financial crisis, then the extra measures required by the impending Basel III are unwarrantedly costly and 

unnecessary. The paper culminates in proposing a set of policies and an alternative less stringent framework to 

prepare both economies to mitigate the impact of implementing Basel III.  

 
Keywords: financial crisis, banking regulations, Basel III, emerging economies, economic growth. 

JEL Classification: G01, G17, G28, G38  

 

1. Introduction 
The upheaval in Tunisia and Egypt is perceptually novel to a region that has historically been 

considered to be politically dormant. Undeniably, the ousting of the long-standing Mubarak and Bin-

Ali autocratic regimes signals a new age of pride and democracy for these two North African 

countries, and possibly for the entire region. The early triggers of the revolutions may have been the 

political repression and the decidedly inequiTable income distribution, but what actually precipitated 

the demise of the long-time leaders were the limited opportunities for economic progress and the 
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high levels of youth unemployment. Despite the fact that the political gains of the twin revolutions are 

indeed unprecedented, the economic future remains highly uncertain. Moreover, the poor 

institutional frameworks inherited from the previous regimes renders the task of reinstalling law, 

order and stability categorically demanding. 

Whilst the ousted regimes used to boast about the high macroeconomic performance of their 

nations, Figure 1 shows that both Tunisian and Egyptian economies pale in comparison to emerging 

market economies (EMEs)1. In true fact, the short-lived better performance that was temporarily 

recorded by both nations amidst the Global Financial Crisis (GFC) stands witness to a low level of 

integration with the global financial markets, but not to sound economic policies (Stiglitz, 2010). 

Thus, the prospects for establishing stability are linked to the elected governments‘ ability to 

adequately tackle the persistent problem of low income levels - a core grievance of the rioters that is 

still blemishing the post-revolutionary era and jeopardizing its success. 

 

Figure 1. Real GDP Growth (2000-2010) 
 

Source: IMF (2010) World Economic Outlook: Rebalancing Growth United Nations Department of 
Economic and Social Affairs (2011) World Economic Situation and Prospects (WESP) 2011, UNDESA, New 
York 

 

2. Have Previous Bank Reforms Shielded Egypt and Tunisia from the GFC?  
After tumultuous episodes of bank failures and non-performing loans (NPLs) the governments 

of most emerging economies undertook rigorous bank reforms, which were resonant with 

acquiescence to the World Bank and IMF conditional loans. Among these nations were Tunisia and 

Egypt whose governments were required to adopt the one-size-fit-all Structural Adjustment Program 

(SAP). This program aimed at a uniform privatization of state-owned enterprises (SOEs), raising 

sources of public finance, lifting subsidies, cutting public expenditure and modernizing and/or 

introducing stock exchanges. The IMF typically included in the SAPs the full-fledged modernization 

and liberalization of the financial sector, the floatation of interest rates and the introduction of 

                                                           
1 In this research, EMEs comprise of 47 nations selected in accordance with the classification of FTSE 

Emerging Market Index.      
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prudential ratios inspired by the Basel Committee (Harrigan and Hamed, 2010). The mixed 

outcomes of the SAPs preside over issues that have served as unremitting fodder for political 

controversy. The two main criticisms directed at the SAPs are that the enhancement of 

macroeconomic performance has come at the expense of the poor‘s living standards (Amin, 1995) 

and that the precipitous financial liberalization has resulted in incurable bank failures (Harrigan et al., 

2006).  

 
2.1 The Nineties: Sweeping Banking Crises in Emerging Market Economies  

In virtually all economies, and especially in emerging nations, banks play a pivotal role in 

mobilizing savings and channeling them to investors. Till the mid-eighties of the elapsed century 

most central banks in emerging economies imposed strict controls on their banks and pegged their 

foreign exchange and interest rates. For example, the Central Bank of Tunisia (BCT) required its 

member banks to receive approval prior to any credit decision. Since Tunisian banks were obliged to 

hold 20 percent of their assets in the form of government bonds and to channel a fixed portion of 

their deposits to public enterprises at preferential interest rates, the main function of banks was to 

collect savings at low costs. To this avail, interest rates were pegged at very low rates, albeit that this 

had substantially subdued national savings. Moreover, excessive lending to the public sector 

resulted in massive bad debts, which heaped up to 20 percent of the entire loan portfolio by the late 

eighties (Cook et al., 2005). During the same period, Tunisian banks were severely undercapitalized, 

whereby the capital adequacy ratio was equal to 4.6 percent, well below the 8 percent ratio required 

by the Basel I capital rules (Cook et al., 2005). In fact, it was not till 1999, and after a rigorous bank 

restructuring plan that Tunisian banks were required to abide by the capital adequacy requirements. 

The Egyptian case was highly similar, except that the relative deepening of the financial sector gave 

birth to immense losses of customer deposits to infant shadow savings and loans institutions2 

(Mohieldin, 1995; Bahaa Eldin and Mohieldin, 1998).  

The initial phase of the financial liberalization process in both nations was executed in 

concomitance with the elimination of the requirement for prior authorization for granting credit (Ben 

Naceur and Ghazouani, 2007). In addition, foreign banks were unreservedly allowed to enter the 

market as long as they abided by the capital adequacy stipulations. Yet, in spite of the gradual 

financial liberalization since the adoption of the SAP in 1986, Tunisia encountered a dual systemic 

banking calamity and a foreign exchange crisis in 1991. The banking crisis is estimated to have 

single-handedly incurred losses in the neighborhood of 3 percent of GDP (Laeven and Valencia, 

2008). Egypt faced an analogous situation, where it endured a comparable twin-crisis in 1997, 

exactly six years subsequent to adopting its own version of the IMF-tailored SAP, which cost the 

economy 3.8 percent of its GDP (Caprio, 2005). Notwithstanding the fact that the Central Bank of 

Egypt (CBE) started to tighten regulatory controls after this blow, the Egyptian economy was 

battered by an even more ruthless twin-crisis in 2003. In true fact, the precipitous adoption of 

                                                           
2 These informal and un-supervised savings and loans institutions took up an Islamic-veiled pretence 

and embezzled deposits from low and middle-income households in the eighties. Total losses borne by 
depositors are estimated to be in the neighborhood of US$ 2 billion. 
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laissez-faire banking by the CBE lead to the abatement of prudential controls, the miscalculation of 

risks and the disregard of capital adequacy requirements (Bahaa Eldin and Mohieldin, 1998).  

The bank failures, which perceptibly surfaced consequent to financial liberalisation, are not 

confined to the cases of Egypt and Tunisia. During the nineties, 42 intermittent episodes of banking 

crises plagued EMEs (Laeven and Valencia, 2008), hence launching heated deliberations on the 

risks of premature financial liberalisation (Caprio and Klingebiel, 1996; Kaminsky and Reinhart, 

1999; Gruben et al., 2003). This is because prudential regulations did not travel at the same pace as 

that of liberalization, and supervision was restricted to requiring banks to meet the Basel risk-

weighted adequacy ratio (Demirgüç-Kunt and Detragiache, 1998). Thus, the incidence of non-

performing loans skyrocketed, mostly due to the indulgence in lending to the public sector (Loukil, 

2010). Beyond doubt, the financial liberalization theory argues for improved economic development 

through financial deepening and accelerating productivity growth and savings (Caprio and 

Kliengebiel, 1996). However, it increases risk exposure to unruly competition that may be detrimental 

if not coupled with laborious supervision (Fischer and Chenard, 1997) and if not associated with a 

marked expansion of financial assets (Hellmann et al. 2002).  

 
3. The Model: Gauging the Impact of Basel III on Egypt and Tunisia 

But what are the salient features that have enabled emerging countries to prevent a full pass-

through of the crisis to their economies? Prior to the global meltdown, fiscal and monetary agents of 

EMEs had already run the gamut of successful reform measures whether in regard to 

macroeconomic markets or in the design of social policies. Emerging markets‘ central bank 

international liquidity indicator3 went from one to two during the first decade of the millennium. This 

was because most of these nations built up sinking funds right after their successful banking reforms 

and were able to apply counter-cyclical policies to combat the downturn of the business cycle 

(Griffith-Jones and Persaud, 2008). Among the most successful were Latin American nations, 

especially Chile, which benefited from the boom phase of world copper prices.  Due to the previous 

traumatic experience of sudden capital outflows from their infant financial markets, governments of 

emerging economies have built up international reserves.  As indicated by Figure (2), both Egypt and 

Tunisia managed to accumulate foreign reserves during the tourism boom that preceded the GFC.  

                                                           
3 This is defined as the ratio of international reserves to outstanding one year debt amortizations and 

central bank short-term foreign liabilities. 



The First International on-line Conference on 
‘Global Trends in Finance‘ 

 

7 
 

 
 

Figure 2. Foreign Reserves and Debt Service in Egypt and Tunisia (2003-2010)  
 
Source: World Bank Database. 

 

After a decade of average consolidated public deficits ranging between 2-5 percent of GDP, 

EMEs enjoyed surpluses of about 1.5 percent before the global mega-crash. Deplorably, since both 

Egypt and Tunisia are endeavoring to absorb the unemployed youth, their fiscal budgets suffer from 

deficits of 6.9 and 3.8 percent of GDP respectively (UNDP, 2009). However, after an ephemeral 

reduction in public debt, mainly due to the decline in the international prices of imports, the need to 

wrestle with the global economic downturn has resulted in a substantial rise in public debt. The 

fluctuations in foreign debt hinges upon exchange rate volatility. However, both governments have 

recently been grappling with stubborn economic problems that have exposed their countries to a 

series of violent protest, which critically challenge their social stability. In true fact, youth 

unemployment is indeed among the prime triggers of the popular revolutions in both nations. The 

problem was further aggravated in Egypt, which is wrestling with a high level of untamable inflation. 

Being the second largest importer of cereals in the world, and encountering climatic and food 

shortage predicaments, the Global Food Crisis has shown a marked impact on consumer price 

index. As elucidated by Figure 3, the global meltdown has slightly eased prices, a trend which has 

started to show a reversal since the dawn of 2011. Suffice it to say that the global food price index 

reached its highest level peaking to 237 points as at February 2011 (United Nations Food and 

Agriculture Organization, 2011).    

-20

-10

0

10

20

30

40

50

60

P
er

ce
n

ta
g

e 
ch

an
g

e
 

Egypt 

Foreign
reserves

Public debt

Foreign
debt



 

 

 

8 
 

 

Figure 3. Inflation Rates (2003-2010) 
 
Source: IMF Database. 

 

It was not till the November 2010 Summit Meeting that the G20 recommended that the Basel 

Committee evaluate the impact of regulatory regimes with an emphasis on low income countries.4 

The impending regulations are apt to decelerate GDP through the following three transmission 

effects or channels:  

Á The credit channel will inhibit the flow of funds to households and investors since banks 

would be inclined to reduce risk-weighted assets, to retain profits and to raise more equity.   

Á The interest rate channel will stifle liquidity in the money market since banks will be 

obliged to keep wider interest rate spreads. Moreover, the higher costs of acquiring interbank funds 

are expected to raise the cost of borrowing for households and businesses.  

Á The foreign exchange channel is apt to worsen the terms of trade and to decrease net 

exports, hence seriously impacting the balance of payments. 

Alternatively, the imposition of Basel III will mitigate risks and hence, the incidence of bank 

failures will trigger sustained and uninterrupted growth. In the next section, the following two 

hypotheses are tested:   

Hypothesis: As the banking sector reduces its risk weighted assets, credit availability will 

decrease, slowing down macroeconomic growth. 

Testing the Hypothesis: Assessing the Impact of Basel III through the Credit Channel. 

                                                           
4 The BCBS asked its Policy Development Group to perform this task in close cooperation with the 

Bank for International Settlements, and to finalise its recommendations in time for the November 2011 G20 
Summit. Conversely, and equally important is the issue of higher capital required by the systemically important 
financial institutions (SIFIs), especially the globally important ones (G-SIFIs), whose disorderly failure, because 
of their size, complexity and systemic interconnectedness, would cause significant national and/or global 
damage.  
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Table 1 details the econometric model that is employed to gauge the impact of implementing 

Basel III. It measures the existence of a relationship between compliance with Basel III requirements 

on the one hand and bank soundness and macroeconomic performance on the other hand. Using 

multiple regression analysis, the transmission effects impacting the economy after abiding by the 

requirements of Basel III, are estimated. However, it is highly recommended that future research 

expands into an all-inclusive treatment of the pass through effects via the additional interest rates 

and foreign exchange channels. 

 

Table 1. Compliance with Basel III and Z-Score Results  
 

Variable 
Egypt 

Baseline 
Scenario 

Tunisia 
Baseline 
Scenario 

All EMEs 
Baseline 
Scenario 

Egypt 
Alternative 
Scenario 

Tunisia 
Alternative 
Scenario 

All EMEs 
Alternative 
Scenario 

 Capital 
adequacy 
compliance 

-0.3530* 
(0.302) 

-0.3442* 
(0.289) 

-0.3161** 
(0.352) 

-0.3211** 
(0.282) 

-0.3033** 
(0.273) 

-0.3040*** 
(0.323) 

Liquidity 
compliance 

0.4123** 
(0.127) 

0.5053** 
(0.201) 

0.7128* 
(0.227) 

0.4301* 
(0.135) 

0.5112** 
(0.242) 

0.7081* 
(0.233) 

Leverage ratio 
requirement 

-0.0038* 
(0.012) 

-0.0047* 
(0.019) 

-0.0046** 
(0.012) 

-0.0025** 
(0.024) 

-0.0037* 
(0.029) 

-0.0031** 
(0.022) 

 Size by equity 
1.190** 
(0.033) 

2.633* 
(0.201) 

3.936* 
(0.118) 

1.019* 
(0.033) 

2.376** 
(0.198) 

3.936* 
(0.118) 

 Liquidity ratio 
-0.05 

(0.045) 
-0.071* 
(0.025) 

-0.067** 
(0.014) 

-0.048* 
(0.053) 

-0.069** 
(0.021) 

-0.070* 
(0.027) 

 Listing on 
stock exchange  

0.126** 
(0.208) 

0.456** 
(0.285) 

0.428* 
(0.206) 

0.116** 
(0.221) 

0.419 
(0.277) 

0.114** 
(0.108) 

ROA 
-1.117** 
(0.554) 

-3.331* 
(0.561) 

-3.331* 
(0.763) 

-1.119** 
(0.572) 

-3.331 
(0. 621) 

-3.592** 
(0.738) 

Loan/deposit 
ratio 

0.002*** 
(0.062) 

0.001** 
(0.014) 

0.004* 
(0.003) 

0.001* 
(0.003) 

0.001** 
(0.003) 

0.009 
(0.004) 

 Loan loss 
provision ratio 

0.219** 
(0.076) 

0.35** 
(0.071) 

0.331** 
(0.101) 

0.211* 
(0.065) 

0.312 
(0.077) 

-0.156 
(0.181) 

 GDP per capita 
growth 

-1.0030* 
(2.543) 

-1.0042* 
(1.001) 

-1.0061* 
(1.452) 

-1.0021** 
(2.115) 

-1. 0033* 
(0.991) 

-0.0040 
(1.289) 

 Price inflation 
0.156* 
(0.002) 

0.321* 
(0.010) 

0.231 
(0.007) 

0.134 
(0.005) 

0.311* 
(0.009) 

0.005** 
(0.001) 

Exchange rate 
appreciation 

-0.289 
(0.687) 

-0.017 
(0.033) 

-0.165 
(0.190) 

-0.233** 
(0.605) 

-0.021** 
(0.037) 

0.00 
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Variable 
Egypt 

Baseline 
Scenario 

Tunisia 
Baseline 
Scenario 

All EMEs 
Baseline 
Scenario 

Egypt 
Alternative 
Scenario 

Tunisia 
Alternative 
Scenario 

All EMEs 
Alternative 
Scenario 

 Sovereign 
rating 

-0.039* 
(0.019) 

-0.089* 
(0.055) 

-0.086 
(0.041) 

-0.059** 
(0.022) 

-0.099* 
(0.067) 

-0.078** 
(0.034) 

Constant 
2. 582** 
(0.627) 

2.878** 
(0.702) 

3.331*** 
(0.643) 

2. 332** 
(0.598) 

2.458** 
(0.692) 

3.018*** 
(0.782) 

R2 0.121 0.133 0.116 0.119 0.145 0.196 

 
Note: ***, **, * denote values for p less than 0.01, 0.05 and 0.1 respectively 

 

Two scenarios are compared: the baseline scenario includes the imposition of the full credit, 

liquidity and leverage ratios, while the alternative scenario removes the leverage ratio requirement. 

Z-scores are used in the first stage of the model, and the results reveal that the full implementation 

of the new requirements of Basel III is associated with a slight improvement of bank performance in 

Tunisia, but is of no impact for Egypt and the collective group of 47 EMEs.5 The negative relationship 

between compliance with Basel III and GDP per capita growth is quite apparently significant for all of 

Egypt, Tunisia and the aggregate group of emerging economies. The impact is slightly diluted once 

an alternative scenario is employed, embracing the capital and liquidity requirements, but excluding 

the leverage ratio.  

This begs the question whether the already devastated economies of Egypt and Tunisia could 

afford such an additional external shock. The question is especially more pertinent to Egypt whose 

banking sector is less exposed to external shocks.  

 
4. Conclusion 

It is not in any way the intention of this study to provide complete answers to the problems 

awaiting EMEs, but its prime motivation is to fill a literature gap, especially that existing research has 

constructed a developed nation-centric reform and ignored the specific circumstances of emerging 

and developing nations. This research paper conducts a simulation of the impact of Basel III on the 

economies of Egypt and Tunisia. The results of the study reveal that secondary emerging markets 

are the least impacted and the fastest to recover from the shock. This is largely due to the fact that 

their banking sectors are adequately prepared to meet capital adequacy requirements (Claessens, 

2010). This verdict points to the fact that the one-size-fit-all policies are inapposite, especially that 

strengthened capital and reinforced supervisory agencies under Basel II have neither improved bank 

intermediation efficiency nor reduced corruption in lending (Beck et al., 2006).  

Given that the global financial crisis exposed the fragility of national and global financial 

architectures, Basel III is a significant accomplishment. However, Basel rules are expected to set in 

motion three unwanted impacts. First, the ability to raise more capital will significantly impair bank 

                                                           
5 The findings are in harmony with those of Demirgüç-Kunt and Detragiache (2010), albeit that the 

authors‘ sample comprises of highly industrialized nations, emerging economies and shallow financial systems.   
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profitability increasing the likelihood that stability would come at the cost of reduced lending capacity. 

Second, the ensuing restraint of interbank funding is apt to lead to sporadic episodes of liquidity 

crunches, hence increasing systemic risk. Thirdly, the contraction and/or closure of some business 

activities threaten that both mundane and institutional customers might take their quest for market 

risk into the unregulated shadow financial system.  

Accordingly, any regulatory redesign should proactively monitor all financial activities that 

pose systemic risk, not solely those within the banking sector. To this avail, international financial 

governance and rule-making bodies such as the IMF, the FSB, and the Basel Committee should 

emphasize information disclosure and sharing. More importantly, the varying degree of risk exposure 

among nations calls for the need to combine voluntary conformity with mandatory compliance. This 

is of particular importance for emerging markets, where regulation can have intrusive impacts on 

financial innovation. 

It might be true that the representation of some EMEs on the Basel Committee has slightly 

tilted the bargaining positions towards emerging markets, yet it is not simply the relevance of 

standards to emerging countries‘ circumstances, but more their legitimacy that matters. Since EMEs 

have introduced timely reforms, the costly measures required by Basel III might unwarrantedly inhibit 

the ability of emerging economies to deepen and develop their financial sectors. Moreover, the lack 

of political will and the considerable rates of corruption and cronyism in some of these nations, risk 

the misuse of power by banking supervisors (Pagano, 2008).  Since Basel III has not addressed the 

problem of an over-reliance on supervisors, who operate in a demobilizing environment devoid of 

incentives and strong institutions, its stern principles may undermine supervision in emerging 

countries and even facilitate corruption (Barth et al., 2008). This begs the question whether shallow 

and less integrated financial markets require such costly regulations at the time when they are in dire 

need to use their resources more industriously towards providing their populous nations with better 

health and education. Hence, instead of abruptly adopting Basel III, it is recommended that emerging 

economies should first develop the legal, information, and incentive systems in their financial 

sectors. This could be followed by a gradual process of incentivizing markets to move towards self-

regulation. 

Some other key areas of discord that could strike a balance between guaranteeing adequate 

safety and sustaining economic growth pertain to liquidity requirements and leverage ratios. There 

seems to be a reasonable degree of approval that Basel rules need to cover liquidity (Berglöf and 

Claessens, 2006). Yet, emerging economies believe that the gains in safety would be marginal since 

the results of the survey reveal that the NSBR might force banks to move more of their borrowing to 

multiȤyear funding sources. Moreover, a simple leverage ratio is a functional way of ensuring that the 

riskȤbased approach does not lead to excessively large balance sheets. But the lack of uniform 

accounting regimes could show vast deviations in the method of recording total assets, so that a 

fixed leverage ratio could require substantially larger capital in one country compared to another. 

Therefore, it is recommended that an observation period of several years is granted before the 

leverage ratio is made binding, or at least it should be set at a low enough level, especially that the 
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alternative scenario conducted in this study, shows that macroeconomic performance is substantially 

stifled by the leverage constraint. 

Finally, there are several other possible effects that this paper has not considered. In the case 

of the inability of emerging financial markets to comply with the costly requirements, there would be 

a serious threat of a sovereign debt rating downgrade. In such an event borrowing costs would 

escalate as government bond prices slide and interest rates rise. Second, some banks are likely to 

go into cross-listing their securities. This does not solely pass on the higher costs to customers, but 

could also lead to a liquidity crunch in nascent markets, reducing the ability of other firms and 

sectors to raise capital. It is recommended that future research should examine the effect of these 

possible scenarios. 
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Abstract: 

The aim of this paper is to propose a methodology to stabilize the financial markets using Game 
Theory and in particular the Complete Study of a Differentiable Game, introduced in the literature by David 
Carfì. Specifically, we will focus on two economic operators: a real economic subject and a financial institute (a 
bank, for example) with a big economic availability. For this purpose we will discuss about an interaction 
between the two above economic subjects: the Enterprise, our first player, and the Financial Institute, our 
second player. The only solution which allows both players to win something, and therefore the only one 
desirable, is represented by an agreement between the two subjects: the Enterprise artificially causes an 
inconsistency between spot and future markets, and the Financial Institute, who was unable to make arbitrages 
alone, because of the introduction by the normative authority of a tax on economic transactions (that we 
propose to stabilize the financial market, in order to protect it from speculations), takes the opportunity to win 
the maximum possible collective (social) sum, which later will be divided with the Enterprise by contract. 
 
Keywords: financial markets, game theory, stabilization of financial markets, arbitrages in financial markets. 
 
JEL Classification: D53, G01, G32, N2 

 
1. Introduction 

The recent financial crisis has shown that it is not enough to stabilize markets to prohibit or to 

restrict short-selling: in fact big speculators can influence the market and take advantage of arbitrage 

opportunities, caused by themselves. 

In this paper is proposed a method to limit, with the introduction of a tax on financial 

transactions, the speculations by medium and big businesses and then to make more sTable the 

financial market, but without inhibiting the possibilities of profits. At this purpose we will present and 

study a game as an example. We will try different types of equilibria of the game depending on the 

friendly, selfless, selfish, fearful or aggressive behavior of the two players, with the introduction of 

new concepts in Game Theory developed and applied in the last five years by David Carfì, such as 

devote and offensive equilibria. Finally, we shall propose for the two players a collaborative solution 

that will be the only one that gives to both mutual economic advantages. 

 
Methodologies 

The game G we propose takes place on 3 times, we say time 0, time 1 and time 2.  
At time 0 the Enterprise can choose if to buy futures contracts to hedge the market risk of the 

underlying commodity, which (the Enterprise knows) should be bought at time 1, in order to conduct 
its business activities. 

mailto:davidcarfi71@yahoo.it
mailto:charmingman19@live.it
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The Financial Institute, on the other hand, acts with speculative purposes, on spot markets 
(buying or short-selling the goods at time 0) and future market (doing the action contrary to that one 
made on the spot market: if the Financial Institute short-sold goods on spot market, it purchases its 
on the futures market, and vice versa) of the same product, which is of interest for the Enterprise. 

 
The Financial Institute may so take advantage of the temporary misalignment of the spot 

and future prices that would be created as a result of a hedging strategy by the Enterprise. At the 
time 2 the Financial Institute will cash or pay the sum determined by its behavior in the futures 
market at time 1. 
 
2. Financial preliminaries 

Here we recall the concepts that we shall use in the present article: 

Á Any positive real number defines a purchasing strategy; on the other hand a negative real 

number defines a selling strategy. 

Á The spot market is the market where it is possible to buy and sell at current prices. 

Á Futures are contracts through which you undertake to exchange, at a predetermined price 

a certain quantity of the underlying commodity at the expiry of the contract. 

Á A hedging operation through futures by a trader consists in the purchase of future 

contracts in order to reduce exposure to specific risks on market variables (in this case on the price). 

Á A hedging operation is defined to be a perfect hedging operation when it completely 

eliminates the risk of the case. 

Á The future price is linked to the underlying spot price. Assuming that: i) the underlying 

commodity does not offer dividends; ii) the underlying commodity hasn‘t storage costs and has not 

convenience yield to take physical possession of the goods rather than future contract. Then, the 

general relationship linking future price and spot price, with unique interest capitalization at the time 

t, is the following one: 

 

F0 = S0 (1 + i )t 

 
If not, the arbitrageurs would act on the market until future and spot prices return to levels 

indicated by the above relation. 
 

3. The game and stabilizing proposal 
3.1 The description of the game 

We assume that our first player is an Enterprise that may choose if to buy futures contracts to 
hedge, in a way that we assume perfect, by an upwards change in the price of the underlying 
commodity that the Enterprise knows to buy at time 1, to the conduct of its business. 

Therefore, the Enterprise has the possibility to choose a strategy 
 

x Í[0,1] 
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which represents the percentage of the quantity of the underlying M1 that the Enterprise itself will 
purchase through futures, depending on whether it intends: 

Á to not hedge (x = 0), 

Á to hedge partially (0 < x <1), 

Á to hedge totally (x = 1). 

On the other hand, our second player is a Financial Institute operating on the spot market of 
the underlying asset that the Enterprise knows it should buy at time 1. The Financial Institute works 
in our game also on the futures market: 

Á taking advantage of possible gain opportunities - given by misalignment between spot 

prices and futures prices of the commodity 

Á or accounting for the loss obtained, because it has to close the position of short sales 

opened on the spot market.  
 

They are just these actions to determine the win or the loss of the Financial Institute. 
The Financial Institute can therefore choose a strategy 

 

y Í[-1,1] 
 
which represents the percentage of the quantity of the underlying M2 that it can buy with its financial 
resources, depending on whether it intends: 

Á to purchase the underlying on the spot market (y> 0), 

Á to short sell the underlying on the spot market (y <0), 

Á to not intervene on the market of the underlying (y = 0). 
 

Now we illustrate graphically the bi-strategy space E × F of the game: 

 
 

Figure 1. The bi-strategy space of the game 
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3.2 The payoff function of the Enterprise 
The payoff function of the Enterprise, that is the function which represents quantitative loss or 

win of the Enterprise, referred to time 1, will be given by the win (or loss) obtained on goods not 
covered. The win relating with the not covered goods will be given by the quantity of the uncovered 
goods 
 

(1-x)M1, 
 

multiplied by the difference 
 

F0 - S1(y), 
 
between the future price at time 0 (the term F0) - which the Enterprise should pay, if it decides to 
hedge - and the spot price S1(y) at time 1, when the Enterprise actually will buy the goods which it 
did not hedge. 
In mathematical language, the payoff function of the Enterprise is given by 

 
f1 (x,y) = M1 ((1- x) (F0 - S1(y)), 

 
where: 
 

Á M1 is the amount of goods that the Enterprise should buy at time 1; 

Á (1-x) is the percentage of the underlying asset that the Enterprise will buy on the spot 

market at time 1 without any coverage (and therefore exposed to the fluctuations of the spot price of 

the goods); 

Á F0 is the future price at time 0. It represents the price established at time 0 that the 

Enterprise will have to pay at time 1 to buy the goods. By definition, assuming the absence of 

dividends, known income, storage costs and convenience yield to keep possession the underlying, 

the future price after (t - 0) time units is given by 

 
F0 = S0(1+i)t, 

 
where (1+i)t is the capitalization factor with rate i at time t. By i we mean risk-free interest rate 
charged by banks on deposits of other banks, the so-called "LIBOR" rate. S0 is, on the other 
hand, the spot price of the underlying asset at time 0. S0 is a constant because it does not 
influence our strategies x and y. 

Á S1(y) is the spot price of the underlying at time 1, after that the Financial Institute plays its 

strategy y. It is given by 

 
S1(y) = (S0 + ny) (1+i) 

 
where n is the marginal coefficient representing the effect of y on S1. S1 depends on y 
because, if the Financial Institute intervenes in the spot market by a strategy y ≠ 0, then the 
price S1(y) changes because any demand change has an effect on the asset price. 
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We are assuming the dependence n ­ ny in S1(y) as linear by assumption. 
 
The value (S0 + ny) then should be capitalized, because otherwise the two prices are referred 

on two different times (fibers). In fact, the price S0 to which is added the incidence ny, should be 
"transferred" from time 0 to time 1. 
 
The payoff function of the Enterprise. Therefore, knowing that 
 

S1 (y) = (S0  + ny) (1+i) 

 
and that 
 

F0 = S0 (1+i), 
 

and replacing in  
 

f1 (x,y) = M1 ((1- x) (F0 - S1(y)), 
 
we have: 

 
f1 (x,y) = M1 ((1- x) [S0 (1+i) - (S0+ny) (1+i)]. 

 
After the appropriate simplifications, here is represented the payoff function of the Enterprise: 

 
f1 (x,y) = M1 (1- x) (– ny(1+i)). 

 

From now the value n(1+i) will be called n1 for simplicity of calculation. 
 
3.2 The payoff function of the Financial Institute 

The payoff function of the Financial Institute, that is the function representing the algebraic 
gain of the Financial Institute at time 1, is the multiplication of the quantity of goods bought on the 
spot market, that is 
 

yM2, 
 

by the difference between the future price F1 (x, y) (it is a price established at time 1 but cashed at 
time 2) transferred to time 1, that is 
 

F1 (x, y) (1 + i)-1, 
 
and the purchase price of goods at time 0, say S0, capitalized at time 1 (in other words we are 
accounting for all balances at time 1). 

Stabilizing strategy of normative authority. We therefore propose that - in order to avoid 
speculations on spot and future markets by the Financial Institute, which in this model is the only one 
able to determine the spot price (and consequently also the future price) of the underlying 
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commodity - the normative authority imposes to the Financial Institute the payment of a tax on 
purchase of the goods. 

So the Financial Institute can't take advantage of price swings caused by itself. This tax will 
be fairly equal to the incidence of the strategy of the Financial Institute on the spot price (instead we 
could propose a given proportion by the normative authority), so the price effectively paid for the 
goods by the Financial Institute is 

 
S0 + ny, 

 
where ny is the tax paid by the Financial Institute. 

Observation. We note that if the Financial Institute wins, it will act on the future market at time 
2 to cash the win, but also in case of loss it must necessarily act in the future market and account for 
its loss because at time 2 (in the future market) it should close the short-sale position opened on the 
spot market. 
In mathematical terms, the payoff function of the Financial Institute is: 

 
f2 (x,y) = yM2 [F1 (x,y) (1+i)-1 – (S0 + ny) (1+i)], 

 
where: 
 

Á y is the percentage of goods that the Financial Institute purchases or sells on the spot 

market of the underlying; 

Á M2 is the amount of goods that the Financial Institute can buy or sell on the spot market 

according to its disposable income; 

Á S0 is the price at which the Financial Institute bought the goods. S0 is a constant because 

our strategies x and y does not have impact on it.  

Á ny is normative tax on the price of the goods. We are assuming the tax is equal to the 

incidence of the strategy y of the Financial Institute on the price S0. 

Á F1 (x,y) is the price of the future market (established) at time 1, after the Enterprise has 

played its strategy x. 

 

The price F1 (x,y) is given by 

 

F1 (x,y) = S1(1+i) + mx, 
 

where (1 + i) that is the factor of capitalization of interests. By i we mean risk-free interest rate 

charged by banks on deposits of other banks, the so-called LIBOR rate. With m we intend the 

marginal coefficient that measures the impact of x on F1 (x, y). F1 (x, y) depends on x because, if the 

Enterprise buys futures with a strategy x ≠ 0, the price F1 changes because an increase of future 

demand influences the future price.  
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Á (1+i)-1 is the discount factor. F1 must be actualized at time t = 1 because the money for 

the sale of futures will be cashed in a time t = 2. 

 
The payoff function of the Financial Institute. Therefore knowing that  

 
F1 (x,y) = S1 (y)(1+i) 

 
and replacing in  

 
f2 (x,y) = yM2 [F1 (x,y) (1+i)-1 – (S0 + ny)(1+i)], 

 
we have: 

 
f2 (x,y) = yM2 ([(S0 + ny) (1+i) (1+i) + mx] (1+i)-1 – (S0 + ny)(1+i)). 

 
After the appropriate simplifications, below we represent the payoff function of the Financial Institute: 

 
f2 (x,y) = yM2mx (1+i)-1 

 
From now the value m(1+i)-1 will be called μ1 for easy of calculation. 
Summarizing: 

 

f (x,y) = (-n1yM1 (1-x), yM2μ1x). 
 
4. Study of the game: the payoff space 
4.1 Critical space of the game 
 

Our game E×F is structured as follows: 
Strategy set and payoff function of the first player: 
 

E = [0,1]  f1 (x,y) = -n1yM1 (1-x); 
 

Strategy set and payoff function of the second player: 
 

F = [-1,1] f2 (x,y) = yM2 μ1x 
 

Since we are dealing with a non-linear game it is necessary to study in the bi-win space also 
the points of the critical zone, which belong to the bi-strategy space. To find the critical area of the 
game we consider the Jacobian matrix and we put its determinant equal 0. 
For what concern the gradients of f1 and f2, we have 

 

grad f1 = (M1y, -n1M1 (1-x)) 
grad f2 = (M2μ1y, M2μ1x). 

 
The determinant of the Jacobian matrix is 
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det Jf (x,y) = M1M2n1yμ1x + M1M2μ1 (1-x) n1y. 
 
Therefore the critical space of the game is 

 

Zf = {(x,y) : M1M2n1yμ1x + M1M2μ1 (1-x) n1y= 0}. 
 

Dividing by M1M2n1μ1, which are all positive numbers (strictly greater than 0), we have: 
 

Zf = {(x,y) :  yx + (1-x) y= 0}. 
 
Finally we have: 
  

Zf = {(x,y): y= 0}. 
 

The critical area of our bi-strategy space is represented in the following Figure by the dotted 
orange line, and it is the segment [H, K]. 
 

 
 

 
Figure 2. The critical space of the game 

 
4.2 Payoff space 

In order to represent graphically the payoff space f (E × F), we transform, by the function f, all 
the sides of bi-strategy rectangle E × F and the critical space Z of the game G. 
 
The segment [A, B] is the set of all the bi-strategies (x,y) such that 

 

y = 1 and x Í[0,1]. 
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Calculating the image of the generic point (x,1), we have: 

 

f (x,1) = (M1[-n1 (1-x)], M2μ1x). 
 
Therefore setting 

 

X = M1 [-n1 (1-x)] 
Y = M2μ1x 

 

and assuming M1 = 1, M2 = 2, and n1 = μ1=1/2, we have 
 

X = -1/2 (1-x) 
Y = x 

 

Replacing Y instead of x, we obtain the image of the segment [A,B], defined as the set of the bi-wins 
(X,Y) such that 

 
X= -1/2 (1-Y)= -1/2+Y 

Y Í[0,1/2]. 
 

It is a line segment with extremes A‘ = f (A) and B‘ = f (B). 
 

Following the procedure described above for the other side of the bi-strategy rectangle and 
for the critical space, that are the segments [B, C], [C, D] [D, A] and [H, K], we get on the payoff 
space f(E × F) of our game G, the following Figure: 

 
 

 
Figure 3. The payoff space of the game 
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We can see how the set of possible winning combinations of the two players took a curious 
butterfly shape that promises the game particularly interesting. 
 
5. Study of the game and equilibria 
5.1 Friendly phase 

The superior extremum of the game, that is the bi-win α = (1/2,1), is a shadow maximum 
because it doesn‘t belong to the payoff space: 

 

α = (1/2,1) Î f(E³F). 
 
The infimum of the game that is the bi-win β = (-1/2,-1), is a shadow minimum because it doesn‘t 
belong to the payoff space: 
 

β = (-1/2,-1) Î f(E³F). 
 
The weak maximal Pareto boundary of the payoff space is  

 

[B‘K‘] Ç [H‘D‘]. 
 
The proper maximal Pareto boundary of the payoff space is represented by 

 

µ
* f (E×F) = {B‘, D‘} 

 
The weak maximal Pareto boundary of the bi-strategic space is the retro-image of the weak maximal 
Pareto boundary of the payoff space, id 

 

[BK] Ç [HD] Ç [HK]. 
 
The proper maximal Pareto boundary of the bi-strategic space is the reciprocal image of the proper 
maximal Pareto boundary of the payoff space, id 

 

µ*
f (E×F) = {B , D}. 

 
The weak minimal Pareto boundary of the payoff space is  

 

[A‘H‘] Ç [K‘C‘]. 
 
The proper minimal Pareto boundary of the payoff space is represented by 

 

µ f (E×F) = {A‘, C‘} 
 
The weak minimal Pareto boundary of the bi-strategy space is the reciprocal image of the weak 
minimal Pareto boundary of the payoff space, is 

 

[AH] Ç [KC] Ç [HK] 
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The proper minimal Pareto boundary of the bi-strategy space is the reciprocal image of the proper 
minimal Pareto boundary of the payoff space, id 

 

µf (E×F) = {A , C}. 
 
Now we show graphically the previous considerations: 
 

  
 

 
Figure 4. Pareto boundaries and extreme of the game 

 

Control and accessibility of non-cooperative Pareto boundaries 
Definition of Pareto control. The Enterprise can cause a Pareto bi-strategy x0 if exists a 

strategy such that for every strategy y of the Financial Institute the pair (x0, y) is a Pareto pair. 
In this regard, in our game there are no maximal Pareto controls, nor minimal. So neither player can 
decide to go on the Pareto boundary without cooperation with the other one. The game promises to 
be quite complex to resolve in a satisfactory way for both players. 
 
5.2 Nash equilibrium 

If the two players want to think only for themselves, they would choose the strategy that 
makes maximum their win regardless of the other player's strategy. In this case we talk about 
multifunction of best reply. 

It means to maximize for each player its payoff function considering every possible strategy of 
the other player. 
In mathematical language the multifunction of best reply of the Enterprise is: 
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B1: F ­ E : y ­ max Ef1(¶,y) 
 

(i.e. the strategies of the Enterprise which maximize the section f1(¶,y)). 
 
On the other hand the multifunction of best reply of the Financial Institute is: 

 

B2: E ­ F: x­ max Ff2(x,¶) 
 

(i.e. the strategies of the Financial Institute which maximize the section f2(x,¶)). 
In practice, in order to find B1 we use the partial derivative concerning x and we maximize it. 

On the other hand, in order to find B2 we calculate the partial derivative concerning y and we 

maximize it. Remembering that M1 = 1, n1 = 0,5, M2 = 2 e μ1 = 0,5 are always positive numbers 
(strictly greater than 0), and that 

 

f1 (x,y) = M1[-n1y (1-x)], 
 
we have   

 

µ1f1 =  M1n1y 

M1n1y > 0 
 
B1 (y) = 1 se y > 0 
B1 (y) = E se y = 0 
B1 (y) = 0 se y < 0 
 
 
Remembering also that 

 
f2 (x,y) = M2μ1xy 

 

we have 
 

µ2f2 =  M2μ1x  
M2μ1x > 0 

 
B2 (x) = 1 se x > 0 
B2 (x) = F se x = 0 
 
Representing in red the graph of B1 (y), and in blue that one of B2 (x) we have: 
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Figure 5. Nash equilibria. 

 
The set of Nash equilibria that are the intersections of two graphs of best reply is 

 

Eq (B1,B2) = {(1,1)} Ç [HD]. 
 

The Nash equilibria can be considered good because they are on the weak maximal Pareto 
boundary (indeed the point K' is also part of the weak minimal boundary). Also among the Nash 
equilibria there are even the two the points that represent the proper maximal Pareto boundary, i.e. 
{B ', D'}. It is clear that if the two players pursue as aim the profit, and decide to choose their selfish 
strategy to obtain the maximum possible win, they will arrive on the boundary maximal weak. The 
selfishness, in this case, pays well. This purely mechanical examination, however, leaves us 
dissatisfied. The Enterprise has two Nash possible alternatives: not to hedge playing x = 0, or to 
hedge totally playing x = 1. Playing X = 0 it could both to win than lose, depending on the strategy 
played by the Financial Institute; opting instead for x = 1, the Enterprise guarantee to himself to leave 
the game without any loss and without any win. Analyzing the strategies of the Financial Institute 
relevant for Nash, we see that if the Enterprise adopts a strategy x ≠ 0 the Financial Institute plays 
the strategy y = 1 winning something, or else if the Enterprise plays x = 0 the Financial Institute can 
play all its strategy set y = F indiscriminately without obtaining any win or loss. These considerations 
lead us to believe that the Financial Institute will play y = 1, in order to try to win at least "something", 
because if the Enterprise plays x = 0, its strategy y does not affect its win. The Enterprise, which 
knows the situation of the Financial Institute that very likely chooses the strategy y = 1, will hedge 
playing x = 1. So, despite the Nash equilibria are infinite, it is likely that the two players arrive in B = 
(1.1), which is part of the proper maximal Pareto boundary. Nash is a viable, feasible and 
satisfactory solution, at least for one of two players, presumably the Financial Institute. 
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5.3 Defensive phase 
We suppose that the two players are aware of the will of the other one to destroy it 

economically, or are by their nature cautious, fearful, paranoid and pessimistic or risk averse, and 
then they choose the strategy that allows them to minimize their loss. In this case we talk about 
defensive strategies. 
 
5.3.1 Conservative value and meetings 

Conservative value of a player. It is defined as the maximization of its function of worst win. 
Therefore the conservative value of the Enterprise is 

 

v#
1 = sup(xÍE) f1# 

 

where f1
# is the function of worst win of the Enterprise, and is given by 

  

f1# = infyÍF f1. 
 

Remembering that 
 

f1 (x,y) = M1[-n1y (1-x)] 
 

and that M1= 1, n1 = 0,5, M2 = 2 and μ1 = 0,5 are always positive numbers (strictly greater than 0), we 
have: 

 

f1# = infyÍF M1 [-n1y (1-x)]. 
 
Therefore since the offensive strategies of the Financial Institute are 
  

yo = 1 se 0 ≤ x <1 
F se x = 1, 

 
we obtain: 

f1# = M1 [-n1 (1-x)] se 0 ≤ x < 1 
f1# = 0 se x = 1 

Graphically f1# appears as: 

 
 

 
Figure 6. Graphical representation of f1#, the worst win function of the Enterprise 
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So the defense (or conservative) strategy of the Enterprise is given by 

x# = 1 
and the conservative value of the Enterprise is 
  

v#
1 = supxÍEinfyÍF M1 [-n1y (1-x)] = 0. 

 
On the other hand, the conservative value of the Financial Institute is given by 

 

v#
2 = supyÍF f2# 

 

where f2
# is the function of the worst win of the Financial Institute. It is given by 

 

f2# = infxÍE f2. 
 
Remembering that 
 

f2 (x,y) = M2μ1xy 

 

and that M1 = 1, n1 = 0,5, M2 = 2 and μ1 = 0,5 are always positive numbers (strictly greater than 0), we 
have: 
 

f2# = infxÍE M2μ1xy. 
 
Therefore since the offensive strategies of the Enterprise are 
  

xo = 0 se y > 0 
E se y = 0 
1 se y < 0 

 
we obtain: 

 
f2# = 0 se y ≥ 0 

f2# = M2μ1y se y < 0 
 
Graphically f2# appears as: 

 
 

Figure 7. Graphical representation of f2#, the worst win function of the Financial Institute 
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So the defense (or conservative) strategy of the Financial Institute is given by 
 

y# = [0,1] 
 
and the conservative value of the Financial Institute is 
  

v#
2 = supyÍFinfxÍE M2μ1xy = 0. 

 
Therefore the conservative bi-value is 
 

v#
f = (v#

1,v#
2) = (0,0). 

 
Conservative meetings. They are represented by the bi-strategies (x#,y#), that are 

represented by the whole segment [B, K]. If the Enterprise and the Financial Institute decides to 
defend themselves against any opponent's offensive strategies they arrive on the payoffs subset [B', 
K'], which is part of the weak maximal Pareto boundary. B 'is even a point on the proper maximal 
boundary, while K' is also part of the weak minimal one. In this simplified model, although there is the 
possibility that the Financial Institute decides not to act on the market, obtaining in this way no profit 
and arriving in K ', the Financial Institute presumably will choose the defensive strategy y# = 1, 
because it's the only one that allows him to obtain the maximum possible profit (being able anyway 
not to incur losses). In this case the players arrive in B', the optimal solution for the Financial 
Institute. This happens because the Enterprise was unable with its strategies x  ɴ  [0,1] to lead to a 
lowering of the futures price on the underlying. 

Observation. In reality, however, in addition to the Enterprise there are other traders, which 
could also cause a fall in futures prices and then, if the Financial Institute would choose a defensive 
strategy, presumably it would decide to not act on the market with y# = 0. In this case, the conservative 
meeting would be only one, i.e. K = (1,0). 
 
5.3.2 Core and conservative parts of the game 

Core of the payoff space. The core is the part of the maximal Pareto boundary contained in 
the upper cone of v#

f  = (v#
1,v#

2) = (0,0).  
Therefore we have 
 

core‘ (G) = [B‘K‘]  ᷉[H‘D‘], 

 
whose reciprocal image is 
 

core (G) =  [BK]  ᷉[HD]  ᷉[HK]. 

 
We can see graphically in red the part of the payoff space where the Enterprise would has a 

win greater than its conservative value v#
1 = 0 (x-axis in pink). On the other hand, in blue is shown the 

part of the payoff space where the Financial Institute obtains a win higher than its conservative value 

v#
2 = 0 (y-axis in light blue): 
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Figure 8. Core‘ and conservative parts on the payoff space 

 

We note that if both players choose their conservative strategies x# = 1 e y# = [0,1], the 

Enterprise avoids to lose more of its conservative value v#1 = 0 but is automatically unable to get also 

higher wins. The same discourse does not apply to the Financial Institute that may arrive on the 
segment [B'K']. The game is in substance blocked for the Enterprise that is clearly disadvantaged in 
respect of the Financial Institute. 

Observation. But remembering the first observation, the game would be blocked for both, with 

the Financial Institute also unable to get higher wins to its conservative value v#2 = 0 if it decides to 
play its defensive strategy y# = 0. 

Conservative part of the game on the bi-strategy space. It is the set of the pairs (x,y) such 
that 

 

f1 (x) ≥ v#
1  ᷈f2 (y) ≥ v#

2 . 

 
Remembering that 
 

f1 (x,y) = M1 [-n1y (1-x)] 
 
and that 
 

v#1 = 0, 
 
the conservative part of the Enterprise on the bi-strategy space is given by 

 

(E×F)#
1 = M1 [-n1y (1-x)]  ≥ 0, 
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which developed becomes 
   

-n1M1y ≤ 0  ᷉x ≤ 1 

 
or   
 

–n1M1y  ≥ 0  ᷉x ≥ 1. 

 

Knowing that M1 = 1 and n1 = 0,5 are always positive numbers (strictly greater than 0), graphically 
we have the following result:  
 

 
 

 
Figure 9. Conservative part of the Enterprise (in red) on the bi-strategy space 

 
Now talk about the Financial Institute. Remembering that 

 
f2 (x,y) = M2μ1xy 

 
and that 
 

v#2 = 0, 
 
the conservative part of the Financial Institute on the bi-strategy space is given by 

 
(E×F)#

2 = M2μ1xy ≥ 0. 
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Remembering that M2 = 2 and μ1 = 0,5 are always positive numbers (strictly greater than 0), 
graphically we have the result shown in the following page: 
 

 
 

 
Figure 10. Conservative part of the Financial Institute (in light blue) on the bi-strategy space 

 
Then superimposing the graph of the conservative part (we talk about bi-strategy space) of 

the Enterprise and that one of the Financial Institute, we have the conservative part of the game on 
the bi-strategy space. 
 
It is given by 

 

(E×F)# = (E×F)#
1  ᷈(E×F)#

2, 

 
and i.e. 

 

(E×F)# = M1 [-n1y (1-x)] ≥ 0  ᷈M2μ1xy ≥ 0. 
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We observe the graphical result: 
 

 
 

 
Figure 11. Conservative part of the game (in yellow) on the bi-strategy space 

 
We see easily that the conservative part of the game, on the bi-strategy space, is given by 
  

(E×F)# = [BK] [᷉KH]  ᷉[HD]. 

 
5.3.3 Conservative nodes of the game 
Conservative nodes. They are represented by the pairs (x,y) such that 

 
f1 (x,y) = v#

1 e f2 (x,y) = v#
2. 

 
And therefor remembering that 
 

f1 (x,y) = M1 [-n1y (1-x)] 
 
and that 
 

v#
1 = 0, 

 
we have: 

 

M1 [-n1y (1-x)] =0. 
 
Solving the equation, we obtain 
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-n1M1y = 0 
and 
 

(1-x) = 0. 
 

Knowing that M1, e n1 are always positive numbers (strictly greater than 0), we have: 
 

y = 0 
 
and 
 

x = 1 
 
Therefore the point K = (1,0) is a conservative node. 
Remembering also that 
 

f2(x,y)= M2μ1xy 
 
and that 
 

v#
2 = 0, 

 
we have: 

 
M2μ1xy = 0. 

 
Knowing that M2 e μ1 are always positive numbers (strictly greater than 0), we have: 
 

x = 0 
and 
 

y = 0 
 
Therefore also the point H = (0,0) is a conservative node. 
 
5.4 Cooperative solutions 

It is clear at this stage of the study of our game that the best way for two players to get both a 
win is to find a cooperative solution. One way would be to divide the maximum collective profit, 
determined by the maximum of the function of collective gain 
 

g(X,Y) = X+Y 
 

on the payoffs space of the game G 
 

V = maxS g, 
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that is represented in terms of bi-wins with evidence by the point B', which is the only bi-win 
belonging to the straight line 
 

X+Y = 1 
 

and to the payoff space. 
So the Enterprise and the Financial Institute play x = 1 and y = 1 in order to arrive at the B' 

and then split the wins obtained by contract. Practically the Enterprise buys futures to create 
artificially between future and spot prices a misalignment that is exploited by the Financial Institute, 
which get the maximum win V = 1. 

For a possible quantitative division of this win V = 1 between the Financial Institute and the 
Enterprise, we use the transferable utility solution applying the transferable utility Pareto boundary of 
the payoff space the non-standard Kalai Smorodinsky Solution (non-standard because we do not 
consider the whole game, but only the maximal Pareto boundary). 
We proceed finding the superior extremum of our maximal Pareto boundary, which is  
 

sup µ* f (E³F) = a = (1/2,1) 
 
and join it with the inferior extremum of our maximal Pareto boundary, which is given by  
 

inf µ* f (E³F) = v# = (0,0). 
 

We note that the inferior extremum of our maximal Pareto boundary is equal to v# = (0,0). 
The coordinates of the point of intersection P between the straight line of maximum collective win, 
i.e. 

 

X+Y = 1, 
 

and the straight line which joins the superior extremum of the maximal Pareto boundary with the 
infimum, i.e. 

 
Y = 2X, 

 
give us the desirable division of the maximum collective win V = 1 between the two players. 
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We can see the following Figure in order to make us more aware of the situation: 
 

 
 

 
Figure 12. Transferable utility solution: cooperative solution 

 
In order to find the coordinates of the point P is enough to put in a system of equations 

 

X+Y = 1 
 
and 
 

Y = 2X. 
 
Substituting the Y in the first equation we have 

 

X+2X = 1 
 
and therefore 

 
X = 1/3. 

 
Substituting now the X in the second equation, we have 

 
Y = 2/3. 

 
Thus P = (1/3, 2/3) suggests as solution that the Enterprise receives 1/3 by contract by the Financial 
Institute, while at the Financial Institute remains the win 2/3. 
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6. Conclusions 
The game just studied suggests a possible regulatory model that provides the stabilization of 

the financial market through the introduction of a tax on financial transactions. In fact, in this way it 

could be possible to avoid speculation by which our modern economy is constantly affected, and the 
Financial Institute could equally wins without burdening on the entire financial system with its 

unilateral manipulation of the asset price that it trades. In this game the only optimal solution is the 
cooperative one exposed in the previous section, otherwise the game appears like a sort of "your 

death, my life", as often happens in the economic competition, which leaves no escape if either player 
decides to work alone, without a mutual collaboration. In fact, all non-cooperative solutions lead 

dramatically to mediocre results for at least one of the parties. Now it is possible to provide an 
interesting key in order to understand the conclusions which we reached using the transferable utility 

solution. Since the point B = (1,1) is also the most likely Nash equilibrium, the number 1/3 (that the 
Financial Institute pays by contract to the Enterprise) can be seen as the fair price paid by the 
Financial Institute to be sure that the Enterprise chooses the strategy x = 1, so they arrive effectively 

to more likely Nash equilibrium B = (1,1), which is also the optimal solution for the Financial Institute. 
 

7. Appendix 
7.1 Offensive equilibrium 

If the two players want to think only to ruin the other one, would choose the strategy that 
makes maximum the loss of the other one. In this case it is necessary to talk about multifunction of 
worst offense. 
We have to minimize for each player the payoff function considering every possible strategy of the 
other player. 
In mathematical language, the multifunction of worst offense of the Financial Institute to the 
Enterprise is: 

 

O2: E ­ F: x ­ min Ef1(x,¶) 
 
(i.e. the set of strategies of the Financial Institute that minimize the section f1 (x, •)). 
On the other hand, the multifunction of worst offense of the Enterprise to the Financial Institute is:  

 

O1 : F ­ E: y ­ min Ff2(¶,y) 
 
(i.e. the set of strategies of the Enterprise that minimize the section f2 (•,y)). 
 
Remembering that 
 

f1 (x,y) = M1 [-n1y (1-x)] 
 
we have 
 

O2 (x) = 1 se 0 ≤ x < 1 
F se x = 1. 
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Remembering also that 
f2 (x,y) = M2μ1xy, 

 
we have 
 

O1 (y) = 0 se y > 0 
E se y = 0 
1 se y < 0. 

 
We observe in the following Figure the graphs of O2 (in blue) and of O1 (in red):  
 

 
 

 
Figure 13. Offensive equilibria 

 
The set of offensive equilibria, i.e. the intersections of two graphs of worst offense is 
 

Eq (O1,O2) = {(0,1)} Ç [KC]. 
 

The offensive equilibria may be considered bad because they are on the weak minimal 
Pareto boundary (indeed the point K 'is also part of the weak maximal boundary). In addition, among 
the offensive equilibria there are also the two points that represent the proper minimal Pareto 
boundary, i.e. {A', C'}. It is clear that if the two players want to attack the other one, and decide to 
choose their strategy just to spite the other player, they arrive on the weak minimal Pareto boundary. 
Analyzing the situation, probably the Financial Institute plays the strategy y = 1 because it is the only 
one able to maximize the damage of the Enterprise if it plays x ≠ 1, while if the Enterprise chooses 
the strategy x = 1, the choice of strategy by the Financial Institute is indifferent about the damage 
(zero) procured to the Enterprise. On the other hand, knowing that the Financial Institute chooses 
the strategy y = 1 to try to hurt it, the Enterprise most likely chooses x = 0 to be sure that the 
Financial Institute gets the minimum possible win (which, in this case, is equal to 0). So, despite the 
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offensive equilibria are infinite, the two players most likely arrive in A = (0,1), which is on the proper 
minimal Pareto boundary: the offensive strategies of both players can be considered a credible 
threat. We want to highlight as very likely even if the Enterprise plays its offensive strategies, in our 
game, however, the Financial Institute will not lose. 
 
7.2 Equilibrium of devotion 

In the event that the two players wanted to "do good" to the other one, they would choose its 
strategy that maximizes the payoff of the other one. In this case is necessary to talk about 
multifunction of devotion. 
We have to maximize the payoff function of the other player considering every its possible strategy. 
In mathematical language for the Enterprise the multifunction of devotion is: 
 

L1 : F ­ E: y ­ max f2(¶,y) F, 
 

(i.e. the set of strategies of the Enterprise that maximize the section f2(¶,y)).  
For the Financial Institute the multifunction of devotion is: 

 

L2: E ­ F: x ­ max f1(x,¶) E 
 

(i.e. the set of strategies of the Financial Institute that maximize the section f1(x,¶)). 
 

In practice, in order to find L1 we try the value of x that maximizes f2; in order to find L2 we try 
the value of y that maximize f1 . 

Remembering that M1 = 1, n1 = 0,5, M2 = 2 and μ1 = 0,5 are always positive numbers (strictly 
greater than 0) and that the payoff function of the Enterprise is 
 

f1 (x,y) = M1 [-n1y (1-x)], 
 
and that the payoff function of the Financial Institute is 
 

f2 (x,y) = M2μ1xy, 
 
we have:    
    

L2 (x) =  -1 se 0 ≤ x > 1 
F se x = 1 

 
L1 (y) =   1 se y > 0 

E se y = 0 
     0 se y < 0 
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Now we illustrate in red the graph of L1 (y), in blue that one of L2 (x):  
 

 
 

 
Figure 14. Equilibria of devotion 

 
The set of equilibria of devotion is 
 

Eq (L1,L2) = {(0,-1)} Ç [BK]. 
 
The equilibria of devotion can be considered good because they are on the weak maximal Pareto 
boundary (indeed the point K' is also part of the weak minimal boundary). Also among the devote 
equilibria there are even the two the points that represent the proper maximal Pareto boundary, i.e. 
{B',D'}. It is clear that if both players ignore their good and decide to choose their strategy selflessly 
so that the other one has the maximum possible win, they arrive on the weak maximal Pareto 
boundary. The Financial Institute probably plays the strategy y = -1 because it is the only one able to 
maximize the win of the Enterprise if it plays x ≠ 1, while if the Enterprise chooses the strategy x = 1, 
the choice of strategy of the Financial Institute is indifferent about the win (equal to 0) of the 
Enterprise. On the other hand, the Enterprise, knowing that the Financial Institute chooses the 
strategy y = -1 in order to help it, most likely chooses x = 0. So the Financial Institute gets the 
highest possible win, which in this case is equal to 0. We can see that although the equilibria of 
devotion are infinite, the two players most likely arrive in D = (0, -1), which is on the proper maximal 
Pareto boundary. In case of devote strategies adopted by the Financial Institute, most likely the 
Enterprise manages to win the maximum possible sum, while it is not the same for the Financial 
Institute. 
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Abstract 

The existence of budgetary deficit is due to more causes and it’s the reality around us, especially when 
Romania confront with big difficulties in its financial evolution. 

In a global economy in which the force of work and the capital moves in deplane liberty inside but also 
beyond the national borders of any state, the set of the political taxes adopted by each country may to 
represent an important instrument for the adoption of the international resources, but also deepening factors of 
the social and economic imbalances. 

This paper intends to discuss about the budgetary deficit of Romania in a moment in that financial 
crisis makes its presence very well. Some aspects will be discussed to find out methods and means to stop 
part of these destructive and negative effects. 
 

Keywords: budgetary deficit, globalization, inflationary financing, economic and financial crisis, 
public financial deficit. 
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1. Introduction 
More specialists argued that despite of ―apocalyptical‖ premonitions some sphere of interests, 

we don‘t have to manage with an economic crisis, but with financial one, that cannot be compared 
with that was in USA in the 30‘s (Sterveman, and Bogoslaw, 2008). The opinions are extremely 
shared between specialists and journalists, causes oscillating between sceneries of some Masonic 
complots and identifying by simple causes and predicTable effects and transparent. 

Short time budgetary deficit reduces national economy, to decrease the found offer on the 
market, which determines growth of interest rates. From here results that: volume of investment 
decreases, consume reduces, with effects on the volume of economic activities and the work places 
(Molănescu, and Aceleanu, 2011). 

In Romania, the framework of particularly complex that takes place economic activity, in an 
attempt to showcase the site owned by budgetary deficit, an important volume it‘s given determinate 
ponder public financial deficit in expenses framework and budget income general consolidated.  

According to provisional cash deficit on 2009 was 7.2% from PIB and 8% from PIB according 
to ESA95. Because of occurred modifications was revised and the program of reducing the deficit 
establishing year 2012 time limit by returning under the level of 3% from PIB (The New York Times, 
January-February 2011). Dimensioning the budget deficits and public debt it‘s part of budgetary 
strategy overall who, in special restricted economic conditions, have to answer to a fundamental 
option, respective the one for economic development, taking into account of the possibility of 
inflationary financing of public deficits. 

Romania‘s budgetary deficit was in year 2009 to 8.6% from PIB, with 5.6% more than 
maximum of 3% assumed Rumania by signing the European Union Alliance, and in 2011 (first eight 
months) budgetary deficit, growth to 2.4% from PIB. 

mailto:ionete.anca@yahoo.com
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Because of globalization phenomena, the actual financial crisis include, gradually, entire 
world. No country will be untouched, even if the effects variants after the interdependence grade 
between the states and the financial politic take on local. 

Over time, the opinion of the economists referred to the budgetary deficit effects on the 
economic performances of a state referring at two main approaches. By the way, it was considered 
that the resulting deficits from reducing the marginal rates of taxation have cumulatively effect on the 
work productivity. By the other way, budget deficits were considered a stagnation cause of economy 
and its destabilization (Romer, 1988).  

We are into a deep marked period by the economic crisis. The state budget is exhausted; 
incomes are situated way under the cost necessity. We hear more often that are no money for 
wages, pensions and unemployment benefits. The approaches on the budgetary deficit 
dimensioning and the middle of financing take an unannounced series of shades specificity in 
different economies case.  

 
2. The Causes and Effects of budgetary deficit 

Budgetary deficit may appear that in countries with developed economy, but in the countries 
with economy in developing mode or in transaction, and in the causes may be generated by their 
own economy or by the international conjunction. Concrete, among this causes includes: level and 
fluctuations of the internal gross (it‘s one from the internal causes that goes to the apparition or the 
growth of budgetary deficit, slowing the growing rhythm of public income); the redistribution grade of 
the internal gross product may lead to the unbalance between income and public debts, in condition 
if they grow, the components on unemployment and social assistance, the growth of public spends 
for arming was often one of the causes that went to overcome public incomes, by the public spend; 
international conjuncture phenomena transmitted their influence by the course changing and the 
interest rates. 

If we have to refer to effects in economic plan and social of budgetary deficit we have to 
underline that they are multiple otherwise as we found in Cioponea, 2007. The existence of 
budgetary deficit goes to: growth of public debt and implicitly, it‘s service, respectively public spends 
on refunds, interest and commissions payable in every year to settle debt; budgetary deficit 
contribute to grow the interest rates on the market, by increasing demand of public credits needed to 
deficit covering; in the conditions in which public loan is contracted by a generation and it‘s paid by 
another, appears an distribution between generations of benefits and their costs, that can be 
considerate being inequiTable, according to public credit for the initial. 

 
3. The consequences of financial crisis in Rumania 

By some months, on the fund amid a period of relative calm in international financial markets 
after the torrent of spectacular revelations on lost ten billion dollars by the prestigious financial 
institutes, raises more often the question if the critic threshold of crisis had been passed. 

First, despite of farm interventions of authorities, the distrust feeling of the investitures persist, 
making several segments of financial market, in particular those related by security and financing on 
long time, to remain invulnerable. 

Second, corrections to the value of assets seems to have a wide spectrum and for now, 
unpredicTable. Is it known that, in the moment of a shock, financial markets tend to overreact, after 
analyze and digest information, prices of financial assets adjusting according to the risks perceived? 

Third, the issue of fairness evaluations of complex financial instruments (the kind that were 
based on non performing loans to borrowers) remains open. 
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Fourth, US will continue to fell crisis effect, so what will affect the global economy. In 
Romania, answer to adverse effects of the crisis cannot be similar to that made by some European 
countries or the US. There are some differences between the Romanian economy and the economy, 
not simply to copy the package of measures developed there. In essence, it‘s the fact that the 
Rumanian economy has a large current account deficit, indicating its dependence on external 
financing. 

Analyze of some statistical data referring to budgetary deficit from Rumania; in the following 
presents some statistical data on budget deficit and its share in PIB during 1991-2010, and the 
structure of general government in 2008-2010. Level and evolution of the general government deficit 
as a share of PIB are presented in Table and graph below: 

 
Table 1. The general consolidated budget evolution (% from GDP in 1991-2010) 
 

An 1991 1995 1996 1997 1999 2000 2002 2004 2006 2008 2009 2010 

Deficit  
budget 

-1.5 -0.1 -2.6 -3.6 -2 -3.7 -2.6 -1.1 -1.7 -5.4 -7.2 -8 

 
Source: Reports of National Bank of Romania and data from Minister of Finances 

 
Figure 1. Evolution of the budgetary deficits in period 1991-2010 

 
Source: Graphic was generated based on the date from Table1. 

 

According to the chart above, we see that the budget deficit consolidated varied from -1.5% 
PIB in 1991 to -5.4% PIB in 2008, reaching -7.2% in 2009. Generally, general government deficit 
evolution reveals its registration on a upward path; in recent years, this trend of increasing budget 
deficit was influenced by increased capital expenditures necessary for projects initiated by 
government, particularly increasing spending on goods and services at the expenses of investment, 
capacity reduction due to funding through income from foreign direct investment, especially amid the 
current financial crisis. In the structure of the consolidated budget in 2008-2010, we see an increase 
in the share of expenditure on lower revenues.   
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Figure 2. Consolidated budget structure (% from GDP) in period 2008-2010 

 
Source: National Bank of Romania reports and data from Ministry of Public Financing 

 

The level of Romanian general consolidated budgetary deficit growths scientifically in 2008 - 
2010 from 5.4% GDP in 2008, 7.2% GDP in 2009 to 8% in 2010.  Among the causes that stood to 
the base of this fact, countering: decreasing economic production, overawed expenses in achieving 
some social programs, weight growing underground economy, reduces budgetary income, on 
economy crisis found, institutional factors (procedures and budgetary laws, bureaucracy) , political 
instability. 

 
4. Conclusions 

Globalization allows the liberalization of capital flows, of the investment, trade and labor, in 
the context of intensifying international competition. This makes economic developments in a country 
to influence and be influenced by economic developments elsewhere. 

Thus, the spread of crisis effects in the various branches of the economy affects in the 
financial system, market-economy leading to installation of uncertainly and uncertainly about the 
future. 

All this can lead to deepening budget deficits, which requires the identification of new 
opportunities for revenue and expenditure structure. 

Amid deepening structural crisis phenomena, increasing budget deficit financial beyond the 
inflationary comes as an additional factor that contributes to increased unbalances in economy. In 
addition, where public spending is directed to satisfy, first, the redistribution function of the state and 
to grant, in the absence of a real multiplier coefficient, the state budget deficit worsens. The whole 
world seems today that charges its course, heading towards a time when the state‘s role will be 
higher and the private sector will be lower. This is probably the most dramatic consequence of the 
current crisis. 
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Abstract: 

The behaviour of stock market prices and macroeconomic variables are a subject of investigations 
both of policymakers and also economists. This paper is concerned with causal linkages among money 
supply, output and stock price development in the selected countries of the European Union. The main 
objective is to investigate and evaluate long-run equilibrium relationships between macroeconomic variables 
and stock prices as well as short-run dynamics using both the Vector Autoregressive (VAR) and Vector Error 
Correction (VEC) models in the analyzed countries. The emphasis of this paper in addition to evidence 
presented is garnered from the Euro-area and six EU-counties: the Czech Republic, Poland, Slovak Republic, 
Austria, Germany and the United Kingdom. Money supply M2, national stock market indices and real gross 
domestic product are used in this study. In the analysis, quarterly data in the sample period from 1995:Q1 to 
2011:Q2 has been applied. The empirical part exploits unit root tests, Granger causality tests, Johansen co-
integration analysis. We have applied tests for stationarity and co-integration and it has been discovered that 
there is a long-run co-integration relationship between money supply, stock prices and output. We have 
estimated both a VAR model and VEC model, and we have also generated impulse-response functions from 
the estimated VAR models, along with comparing the usefulness of VAR and VEC models for the real gross 
domestic product growth modeling. The evidence obtained from the analysis of time series suggests that in all 
cases we can discover the long-run relationships among variables applied. Money supply and stock market 
development have a certain predictive content for the real economic activity. When considering the results of 
the short-run analyses, we have to accept the great differences among countries. Based on the results of 
comparisons and evaluations of the VEC and the VAR models, we may state that VEC models are significantly 
better when the co-integrating relationships are enforced. 
 
Keywords: stock market prices, money supply, real GDP, long-run relationship, cointegration, VAR model, 
VEC model. 
 
JEL Classification: E44, G10 
 

1. Introduction 
The relationship between macroeconomic variables and asset prices, in general, has recently 

renewed interest among academics, researchers and policy-makers. One of interesting discussion is 
whether real output responds to developments in money supply and financial markets. Under the 
standard prevailing approach, changes in money supply affect real economic activities through 
various channels. These include the liquidity channel, stock price channel, wealth effects, and 
household liquidity effects. Basis on these explanatory models, we can discern that interactions 
among real economic activities, money, and stock market prices are bound in a dynamic way. 
Macroeconomic variables influence and are influenced by stock prices and monetary variables. In 
addition, economic variables interact with each other. Unfortunately, the direction of the interactions 
and which variable is leader (dominant, contemporaneous, or lagged) in the interactions remains 
unclear. Thus, the nature, direction, strength or weakness of the interactions among them in short-
run and long-run is of high interest and needs to be investigated and evaluated empirically. 
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2. The links between stock market, money and economic activity 
Economic theory suggests that there should be a strong link between economic activity and 

security prices, given that the stock price is the present value of the future payout.6 Channels 
through which stock prices impact output are referred to as Tobin´s Q, the wealth effect, and the 
financial accelerator.7 Several empirical studies modeled relationships between real economic 
activity and stock prices in developed economies. Fama (1981), Huang and Kracaw (1984), and 
Chen, Roll and Ross (1986), among others are concerned with the USA, Poon and Taylor (1991) 
and Cheng (1995) with the United Kingdom. There are also a growing number of studies analyzing 
the relationships between economic factors and stock prices in developing and emerging countries. 
Examples for the Central European countries are Hanousek and Filler (2000) or Kulhánek and 
Matuszek (2007), among others. Following these authors we hypothesize a positive relation between 
gross domestic product and stock prices. 

Causality between money and stock prices traditionally has been assumed to run from money 
to stock prices. It is usually argued that a rise in the money demand facilitates an increase in output, 
profits and stock prices. As noted Friedman (1988) and number of other studies causality between 
money and stock prices have assumed to run from stock prices to money. A rise in stock prices 
could imply a rise in financial transactions both in the transaction money demand. A rise in stock 
prices caused through wealth effect higher wealth to income ratio and therefore higher money to 
income ratio. A rise in stock prices reflects a rise in expected return from risky assets relative to safe 
assets. To offset the subsequent rise in risk of an investor‘s portfolio, relatively safe assets would be 
substituted for long-term bonds. All three factors should have produced a positive relationship 
between stock prices and money. To date there has been little attempt to determine in which 
direction causality actually runs in countries other than the USA. 

Attempts to measure and model economic or financial variables and analyses the 
relationships among such variables have involved virtually each principal econometric methodology. 
These problems that have arisen and were resolved have been extremely important in development 
of econometrics. The most important task of the econometrics is to quantify these relationships on 
the basis of available data and using statistical techniques, and to interpret, use or exploit the 
resulting outcomes appropriately. Consequently, econometrics is the interaction of economic theory, 
observed data and statistical methods. It is the interaction of these three that makes econometrics 
interesting, challenging and sometimes, perhaps, a little difficult. The number of econometric 
techniques that can be used in practice is numerous and their validity often depends crucially upon 
the validity of the underlying assumptions. An important goal of econometrics is to formulate such 
hypotheses in terms of parameters in the model and test their validity. 

The traditional way of constructing of models, the large models with many variables, was not 
very dynamic (e.g. this approach involved only seldom lagged values of variables). The large 
simultaneous models were limited by some well-formulated, very often generally accepted economic 
or financial theories. Very often the models were (or they are) almost fully specified in basic theory 
and the only task remaining had been estimation of the parameters. The main alternative approach, 
time series analysis, concentrated on dynamics and characteristics of time series. This approach 
paid little or no attention to economic or financial theories, and built models involving only a few 
variables. Over the years these two dominant approaches have influenced and interacted with each 

                                                           
6 The standard discounted cash-flow (DCF) model implies that stock prices lead real economic activity 

if expectations of investors about future payouts of firms are correct on average. 
7 Possibilities through which stock prices impact output are based on Tobin (1969), Modigliani (1971), 

Bernanke and Gertler (1989). 
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other. Thus the large models became more dynamic and involved unit roots (stationary or non-
stationary series) and cointegration. And the time series models considered number of variables (not 
only univariate models) and paid more attention to the use of theories. We try to reconcile both 
approaches. Our key assumption is that, while economic theory can explain the long-run trend of the 
markets, short-run movements are driven by variables that are not exactly specified and do not enter 
into the theory and thus have to be fitted empirically. We can identify our modeling approach as a 
short-run adjustment around long-run equilibrium. Developments in modeling tools (VAR models, 
cointegration analysis and Error-Correction models) provide us with methods that are powerful and 
relevant for the analysis of relationship between macroeconomic variables (real output and money 
supply) and stock market prices. According to Granger, economic or financial theory is adequate to 
describe a long-run equilibrium, but in the short-run the shocks or specific factors may push 
variables away from their equilibrium values. It then takes some time to move back to the long-run 
state. The key idea is that there is ―reversion force‖ that it ensures the return to equilibrium. 

It is a very interesting theoretical and empirical question whether selected economic and 
financial variables are significant explanatory factors of real output. If these variables are significantly 
and consistently reflected, they should be cointegrated. Thus, cointegrating relation among real 
GDP, money supply, and stock markets indices is a necessary condition of the equilibrium models. 
Consequently, the presence of a cointegrating vector can be interpreted as the presence of a long-
run equilibrium relationship. 
 
3. Methodology of empirical analysis and data 

The main aim of our research is an investigation if real outputs are cointegrated with 
monetary aggregates and stock prices in analysed countries. Our empirical analysis includes five 
parts: 1. unit-root tests, 2. Granger causality tests, 3. vector autoregression (VAR models, Impulse-
Response analysis, Variance Decomposition), 4. Johansen cointegration tests to find out that a set 
of variables are cointegrated or not, 5 Vector Error Correction models for cointegrated variables. 

Three variables are considered in this study, namely the real GDP, money supply M2 and 
national stock market indices. The data used is tested for stationarity, which is a basic requirement 
for this type of analysis. To determine stationarity (or non-stationarity) of variables in original level 
and indicate which difference of time series is stationary we use unit root tests. We tested for 
stationarity using standard augmented Dickey-Fuller (ADF) tests and the Phillips-Perron (PP) tests. 
Granger causality or non causality is concerned with whether lagged value of one variable (e.g. ‖X‖) 
do or not do improve on explanation of another variable (―Y‖) obtainable from only lagged values of 
―Y‖ (Granger, 1969).8 We must note that the statement ―X‖ Granger cause ―Y‖ does not imply that ―Y‖ 
is the effect or the result of ―X‖. Granger causality measures precedence and information content but 
does not indicate causality in the more common use of the term. In common tests, the null 
hypothesis is that ―X‖ does not Granger-cause ―Y‖ and that ―Y‖ does not Granger-cause ―X. A lag 
length in Granger causality tests corresponds to relevancy, to reasonable beliefs about the longest 
time over which one of the variables could help predict the other. In general, it is better to use more 
rather than fewer lags. 

Vector autoregression (VAR models) is an econometric model used to capture the evolution 
and the interdependencies between multiple time series, generalizing the univariate AR models. All 
the variables in a VAR are treated symmetrically by including for each variable an equation 
                                                           

8 ―Y‖ is said to be Granger caused by ―X‖ if ―X‖ helps to in prediction of ―Y‖, or equivalently if the 
coefficients on lagged ―X‖ are statistically significant. In practice, two-way causation is frequently the case: ―X‖ 
Granger cause ―Y‖ and ―Y‖ Granger cause ―X‖. 
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explaining its evolution based on its own lags and the lags of all the other variables in the model. 
Based on this feature, Sims (1980) advocates the use of VAR models as a theory-free method to 
estimate economic relationships, thus being an alternative to the "incredible identification 
restrictions" in structural models. The VAR approach treats every endogenous variable as a function 
of the lagged values of all of the endogenous variables in the system. The principal mathematic 
representation of a VAR is: 

 
Yt = A1Yt-1 + A2Yt-2 + ... + ApYt-p + BXt + εt    (Eq. 1) 

 
where Yt is a k-vector of endogenous variables, Yt is an l-vector of exogenous variables, A1, ..., Ap 
and B are matrices of the coefficients to be estimated, εt is a vector of innovations that may be 
contemporaneously correlated but are uncorrelated with their own lagged values and uncorrelated 
with all of the right-hand side variables.  

The lag length specification (―p‖) can be determined by information criteria (e.g. the Akaike 
Information Criterion (AIC) or the Schwarz Information Criterion (SC), with smaller values of the 
information criterion being preferred). 

Impulse–Response analysis traces out the responsiveness of the dependent variables in the 
VAR model to shocks for each of the variables. So, for each variable from each equation separately, 
a unit shock is applied to the error, and the effects upon the VAR system over time are noted. This 
is, in practice, expressing the VAR model as a VMA (vector moving average) model. Provided that 
the system is sTable, the shocks should gradually die away. Variance decomposition offers a slightly 
different method for examining VAR system dynamics. They give the proportion of the movements in 
the dependent variables that are due to their own shocks, versus shocks to the other variables. A 
shock to the ith variable will directly affect that variable, but it will also be transmitted to all of the other 
variables in the system through the dynamic structure of the VAR. Thus, variance decomposition 
determines how much of s-step-ahead forecast error variance of a given variable is explained by 
innovations to each explanatory variable for s = 1, 2, … . In practice, it is usually observed that own 
series shocks explain most of the (forecast) error variance of the series in the VAR. Impulse-
Responses and variance decomposition offers very similar information. 

More than twenty-five years have passed since the introduction of cointegration into 
econometric literature. It has become customary to investigate the existence of cointegrating 
relations among integrated (often called non-stationary) economic or financial variables before 
conducting formal inference, like estimating parameters of model or testing hypotheses. If the data 
are cointegrated, vector error correction models (VECM) can be estimated. Otherwise, vector 
autoregressive models (VAR) are estimated in first differences. Even though many economic series 
are routinely found to be cointegrated, it should be emphasized that cointegration is a very special 
phenomenon indeed. Cointegration occurs because economic data share common stochastic 
trends, which are eliminated by cointegrating linear combinations. Common stochastic trends are 
usually expressed as a linear combination of the shocks of a system. Putting it differently, economic 
data are cointegrated because they respond to shocks together. 

Cointegration of variables is at least a necessary condition for them to have a sTable long-run 
relationship. However, if the no-cointegration hypothesis cannot be rejected, then the estimated 
regression is just a ―spurious‖ one and has no economic meaning. The Johansen maximum 
likelihood estimator circumvents these problems and enables to test for the presence of multiple 
cointegrating vectors. Johansen shows how to test for linear restrictions on the parameters of the 
cointegrating vectors. It makes possible to test the symmetry and proportionality conditions exactly. 
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The details of the Johansen procedure are very complex and we shall only focus on a few aspects. 
The main steps in the Johansen procedure and test hypotheses (the Trace statistic and the 
Maximum Eigenvalue statistic) are explained in Kulhánek and Matuszek (2004) in details. 

However, the tests for cointegration assume that the cointegrating vector is constant during 
the period of study. In reality, it is possible that the long-run relationship between the underlying 
variables change (shifts in the cointegrating vector can occur). The reason for this might be 
technological progress, economic crises, changes in the people‘s preferences and behaviour 
accordingly, policy or regime alteration, and organizational or institutional developments. This is 
especially likely to be the case if the sample period is long. 

Our empirical analysis is based on quarterly data from 1995:Q1 to 2011:Q2. Stock prices are 
Prague Stock Exchange 50 Index (PX) for Czech Republic, Warszawski Indeks Giełdowy (WIG) for 
Poland, Slovak Share Index (SAX) for Slovakia, Deutscher Aktienindex (DAX30) for Germany, 
Austrian Traded Index (ATX) for Austria, Financial Times Stock Exchange Index 100 (FTSE100) for 
the United Kingdom, and Dow Jones EURO STOXX indices for Euro area.9 Data are obtained from 
Eurostat (Share price indices (rebased), monthly data [mny_stk_spy_m], Index 2001). Based on 
national stock exchanges indices at monthly frequency we construct both the quarterly averages and 
end of quarter data to be used in our analysis. Time series are rescaled taking the first observation 
1995:Q1 as 100. Figure 1 shows development of stock market indices in analyzed countries in the 
sample period from 1995:Q1 to 2011:Q2. 

 
Figure 1. Development of stock market indices in analysed countries (1995:Q1 – 2011:Q2) 

Source: author´s calculations based on Eurostat 
(http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database) 

 

The Gross domestic product at market prices in national currency (constant prices, reference 
year 2000) is used as measure of real economic activity. Not seasonally adjusted GDP data are 
obtained from Eurostat (GDP and main components - volumes [namq_gdp_k]); time series are 
seasonally adjusted using Census X12 multiplicative method. 

Monetary aggregates M2, except Austria M3) are used to represent money supply. For the 
United Kingdom and Euro area we examine money supply M2 based on harmonised definitions of 
the European Central Bank, for the Czech Republic and Poland monetary aggregates based on 

                                                           
9 Dow Jones EURO STOXX 50 Index is the ―blue chips‖ index. Dow Jones EURO STOXX Broad Index 

is a broad yet liquid subset of the Dow Jones STOXX 600 Index. 
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definitions of national central banks. Money supply for the Euro area countries (Germany, Austria, 
and Slovak Republic) is approximated by national contribution of each country to monetary 
aggregates and main counterparts of the euro area. Data are obtained from Eurostat, the European 
Central Bank and national central banks on monthly basis. Data are seasonally adjusted and we 
construct both the quarterly averages and end of quarter data time series to be used in our analysis. 
All-time series are transformed into natural logarithms prior to the empirical analysis. Figure 2 shows 
the development of analyzed variables in the Czech Republic, Poland, Slovak Republic and euro 
area, Figure 3 shows the development in Germany, Austria, the United Kingdom and euro area in 
the sample period. 

 
Figure 2. Product, money supply, and stock prices  

in the Czech Republic, Poland, Slovak Republic, and euro area 
 

Source: author´s calculations based on Eurostat and national central banks data. 
 

Tests of time series stationarity are a matter of concern in very important areas. In our study it 
is one of the crucial tests for entering to cointegration analysis and analysis of equilibrium space. We 
used common conventional unit-root tests as the Augmented Dickey -Fuller (ADF) and the Phillips–
Perron (PP) tests. Tests exploit automatic selections of lag length and bandwidth. We used also the 
newest generation of unit-root tests as the Ng–Perron (NP), the Kwiatkowski–Phillips–Schmidt–Shin 
(KPSS) tests, and the Elliot–Rothemberg–Stock (ERS–Point optimal, GLS–Detrended DF) tests. We 
employed these tests to ensure robustness of our inferences. The results of unit-roots testing in 
Table 1 show that the null hypothesis of non-stationarity is not rejected for all variables in original 
levels and in natural logarithm of levels of variables, but is rejected for variables in first differences 
(dXt = Xt – Xt-1). 
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Figure 3. Product, money supply, and stock prices  

in Germany, the United Kingdom, Austria, and euro area 
 
Source: author´s calculations based on Eurostat and national central banks data. 

 

The results of unit root tests in Table 1 indicate that each variable is integrated of order 1, or I 
(1), and it is possible to test if the levels of these variables are cointegrated. 

 
Table 1. Unit root tests results 

 
Variable First differences of variables (in logs) 
 Model: C Model: CT Model: None 
 ADF PP ADF PP ADF PP 
CZ_M2 -6,312*** -6,254*** -6,678*** -6,655*** -2,898*** -3,296*** 
CZ_SMI -7,482*** -7,484*** -7,423*** -7,424*** -7,426*** -7,439*** 
CZ_GDP -8,508*** -8,686*** -8,425*** -8,629*** -6,667*** -7,358*** 
PL_M2 -1,855 -4,329*** -1,688 -5,441*** -1,908* -2,355** 
PL_SMI -7,350*** -7,350*** -7,297*** -7,297*** -7,154*** -7,148*** 
PL_GDP -9,289*** -9,266*** -9,328*** -9,306*** -2,097** -6,081*** 
SK_M2 -5,881*** -5,962*** -5,844*** -5,933*** -2,815*** -3,973*** 
SK_SMI -6,224*** -6,238*** -6,170*** -6,184*** -6,270*** -6,285*** 
SK_GDP -9,776*** -9,653*** -9,699*** -9,581*** -2,793*** -8,097*** 
DE_M2 -5,427*** -5,414*** -5,386*** -5,373*** -3,706*** -3,538*** 
DE_SMI -6,793*** -6,793*** -6,783*** -6,783*** -6,707*** -6,707*** 
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Variable First differences of variables (in logs) 
 Model: C Model: CT Model: None 
 ADF PP ADF PP ADF PP 
DE:GDP -6,845*** -6,838*** -6,786*** -6,779*** -6,370*** -6,453*** 
AT_M3 -6,054*** -6,232*** -6,053*** -6,228*** -2,015** -4,741*** 
AT_SMI -6,386*** -6,108*** -6,345*** -6,057*** -6,312*** -6,095*** 
AT_GDP -6,334*** -6,327*** -6,332*** -6,286*** -5,158*** -5,145*** 
UK_M2 -8,852*** -8,814*** -8,827*** -8,796*** -1,002 -4,988*** 
UK_SMI -6,713*** -6,706*** -6,715*** -6,720*** -6,702*** -6,693*** 
UK_GDP -4,123*** -9,051*** -4,695*** -9,804*** -3,216*** -7,894*** 
EA_M2 -2,373 -4,268*** -2,318*** -4,207*** -1,129 -1,303 
EA_SMI_Br -6,403*** -6,403*** -6,526*** -6,526*** -6,400*** -6,399*** 
EA_SMI_50 -6,587*** -6,588*** -6,793*** -6,793*** -6,590*** -6,590*** 
EA_GDP -5,984*** -5,966*** -6,163*** -6,163*** -4,826*** -4,853*** 
Model C is the model with non-zero mean. Model CT is the model with non-zero mean and linear trend.  
Lag length for each AR process of ADF test is automatic based on SIC.   
(*), (**) and (***) indicate the rejection of the corresponding null hypothesis at the 10%, 5%, 1% significance 
levels. 

 

Source: author´s calculations by EViews. 
 

Table 2 reports the results for the Granger causality tests between the stock market indices 
and GDP, between money supply and GDP, and between money supply and stock market indices in 
the various countries under consideration, using first differences. The results can be taken into 
consideration in several of reasons. For example, the question of interest may be exogenity 
variables in a bivariate regression model.  

 

Table 2. Results of pair wise Granger causality tests – probability (p-value) of the null hypothesis 
 

Lags  
Variables 

1 2 3 4 5 6 7 8 9 10 

CZ SMI does not gc GDP 0,019 0,003 0,008 0,012 0,0607 0,0863 0,0560 0,157 0,185 0,073 

CZ GDP does not gc SMI 0,789 0,885 0,945 0,909 0,958 0,747 0,345 0,304 0,410 0,485 

CZ M2 does not gc GDP 0,505 0,072 0,122 0,639 0,124 0,117 0,444 0,654 0,535 0,633 

CZ GDP does not gc M2 0,846 0,299 0,252 0,305 0,320 0,517 0,360 0,477 0,462 0,300 

CZ M2 does not gc SMI 0,284 0,129 0,214 0,373 0,194 0,382 0,595 0,526 0,761 0,248 

CZ SMI does not gc M2 0,694 0,959 0,891 0,780 0,588 0,668 0,108 0,0990 0,148 0,196 

AT SMI does not gc GDP 0,005 0,009 0,0268 0,0289 0,005 0,004 0,001 0,001 0,001 0,004 

AT GDP does not gc SMI 0,756 0,197 0,068 0,066 0,036 0,058 0,048 0,110 0,048 0,064 

AT M3 does not gc GDP 0,910 0,986 0,999 0,766 0,019 0,031 0,104 0,251 0,188 0,1596 

AT GDP does not gc M3 0,337 0,123 0,001 0,004 0,0124 0,0244 0,0414 0,155 0,206 0,285 

AT M3 does not gc SMI 0,821 0,796 0,940 0,3256 0,485 0,626 0,713 0,806 0,726 0,612 

AT SMI does not gc M3 0,941 0,251 0,245 0,250 0,279 0,192 0,366 0,096 0,167 0,225 

DE SMI does not gc GDP 0,005 0,005 0,016 0,030 0,069 0,126 0,259 0,221 0,569 0,405 
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Lags  
Variables 

1 2 3 4 5 6 7 8 9 10 

DE GDP does not gc SMI 0,385 0,091 0,199 0,287 0,366 0,358 0,383 0,298 0,350 0,471 

DE M2 does not gc GDP 0,131 0,299 0,212 0,254 0,313 0,352 0,576 0,876 0,875 0,884 

DE GDP does not gc M2 0,617 0,330 0,299 0,413 0,599 0,184 0,147 0,227 0,351 0,430 

DE M2 does not gc SMI 0,788 0,033 0,124 0,159 0,054 0,090 0,110 0,036 0,063 0,125 

DE SMI does not gc M2 0,303 0,076 0,212 0,135 0,123 0,218 0,064 0,032 0,069 0,145 

PL SMI does not gc GDP 0,051 0,027 0,085 0,026 0,113 0,221 0,018 0,227 0,296 0,423 

PL GDP does not gc SMI 0,642 0,680 0,485 0,354 0,146 0,282 0,434 0,445 0,432 0,644 

PL M2 does not gc GDP 0,160 0,305 0,655 0,938 0,631 0,725 0,761 0,272 0,420 0,342 

PL GDP does not gc M2 0,359 0,032 0,006 0,015 0,005 0,004 0,004 0,007 0,005 0,019 

PL M2 does not gc SMI 0,586 0,897 0,849 0,844 0,379 0,372 0,302 0,459 0,545 0,338 

PL SMI does not gc M2 0,037 0,460 0,263 0,169 0,042 0,020 0,054 0,077 0,082 0,140 

SK SMI does not gc GDP 0,132 0,118 0,186 0,071 0,126 0,252 0,273 0,327 0,455 0,481 

SK GDP does not gc SMI 0,695 0,042 0,088 0,191 0,304 0,509 0,419 0,297 0,420 0,525 

SK M2 does not gc GDP 0,864 0,290 0,315 0,379 0,497 0,665 0,642 0,670 0,406 0,544 

SK GDP does not gc M2 0,380 0,589 0,254 0,234 0,196 0,248 0,288 0,287 0,475 0,589 

SK M2 does not gc SMI 0,037 0,079 0,178 0,341 0,436 0,584 0,625 0,531 0,595 0,580 

SK SMI does not gc M2 0,632 0,214 0,351 0,440 0,595 0,702 0,717 0,495 0,593 0,825 

UK SMI does not gc GDP 0,000 0,001 0,004 0,010 0,017 0,001 0,002 0,001 0,004 0,011 

UK GDP does not gc SMI 0,325 0,551 0,568 0,348 0,406 0,301 0,328 0,464 0,555 0,345 

UK M2 does not gc GDP 0,291 0,500 0,375 0,254 0,412 0,434 0,354 0,240 0,305 0,389 

UK GDP does not gc M2 0,729 0,935 0,900 0,780 0,770 0,750 0,827 0,787 0,771 0,723 

UK M2 does not gc SMI 0,796 0,958 0,995 0,607 0,697 0,326 0,510 0,295 0,294 0,455 

UK SMI does not gc M2 0,733 0,162 0,180 0,125 0,206 0,472 0,660 0,828 0,924 0,434 

EA SMB does not gc GDP 0,002 0,003 0,009 0,004 0,010 0,011 0,033 0,057 0,132 0,125 

EA GDP does not gc SMB 0,385 0,038 0,047 0,062 0,126 0,095 0,144 0,117 0,112 0,217 

EA M2 does not gc GDP 0,020 0,039 0,085 0,146 0,094 0,163 0,310 0,549 0,875 0,762 

EA GDP does not gc M2 0,611 0,160 0,106 0,108 0,116 0,092 0,075 0,112 0,128 0,266 

EA M2 does not gc SMB 0,366 0,643 0,655 0,417 0,456 0,588 0,550 0,487 0,458 0,644 

EA SMB does not gc M2 0,348 0,401 0,281 0,102 0,029 0,051 0,099 0,212 0,175 0,140 

If probability is ≥ 0.05, then a null hypothesis is accepted; if probability is < 0.05, then a null hypothesis can be rejected.  
Note: gc–Granger cause, SMI-Stock Market Index, GDP-Gross Domestic Product (in constant prices), M2-Money supply M2. 

Source: author´s calculations by EViews. 



 

 

 

56 
 

We must note that we should be careful when comparing the test results because number of 
available observations is low (1), and Granger causality tests are based on the first differenced (de-
trended) variables (2). Thus, very important trend information is eliminated. Despite of these facts, 
the results show a rich, but non-sTable structure of Granger causality relationships in examined 
countries. 

The main aim of our study is to investigate if money supply and stock market have an 
influence upon real economic output. In line with this aim, we can detect important relationships 
among growth of monetary aggregate M2, stock market returns, and growth of real GDP in analysed 
countries, but at a different significance levels. In euro area we can state only interaction between 
stock market returns and growth of real GDP. In some cases, Germany and the UK, growth of 
monetary aggregate M2 and stock market returns can be seen as strong exogenous variables for 
parameters of models in which growth of real GDP is dependent variable. In the Czech Republic, we 
find out that growth of monetary aggregate M2 is a strong exogenous variable for parameters of real 
GDP model. 
 
3. Results of tests and evaluation of models 

The VAR models are commonly used for analyzing and forecasting system of interrelated 
time series or for analyzing the dynamic impact of random disturbances on the system of variables. 
Summary statistic evaluation for the VAR (unrestricted) models for analyzed countries is in Table 3. 

 
Table 3. Evaluation of the VAR models for dependent variable the real GDP growth 

 
Country  

Statistics 
CZ AT UK PL EA DE SK 

R-squared 0,6021 0,5671 0,4659 0,5390 0,4161 0,4131 0,1363 
Adjusted R-squared 0,4665 0,3146 0,2838 0,2700 0,2171 0,1490 0,0438 
S.E. of regression 0,0067 0,0079 0,0093 0,0092 0,0071 0,0101 0,0216 
Mean dependent var 0,0062 0,0053 0,0055 0,0108 0,0047 0,0034 0,0104 
S.D. dependent var 0,0091 0,0095 0,0110 0,0107 0,0080 0,0109 0,0221 
Sum squared resid 0,0020 0,0022 0,0038 0,0030 0,0022 0,0040 0,0261 
Durbin-Watson stat 2,0653 1,7316 1,7247 1,5046 2,0085 1,9334 1,9976 
The lag length in the VAR models is 2 for the Slovak Republic, 5 for the United Kingdom, euro area and 
Czech Republic, 6 for Germany, and 7 for Austria and Poland.  The lag length specification is based on 
information criteria (the AIC, the SC). 

 
Source: author´s calculations by EViews. 

 

From the results of the VAR models in the Table 3 we can note: 

Á the good VAR model for the Czech Republic (but autocorrelations in the residuals, DW 
stat. is 2.065), 

Á under the average VAR models for Austria, for the United Kingdom and for Poland 
(autocorrelations in the residuals, DW stat. is between 1.5-1.7), 

Á the weak VAR models for euro area and Germany, the VAR model for Slovak Republic is 
a wrong. 

We must note that the VAR model is, as a matter of fact, the system of linear regression 
equations. Thus, entering variables must be stationary (weak or covariance stationary). In practice 
commonly they are in the first differences. So, the VAR models reflect (mainly) the short-run 
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dynamics of the variables, but they are not able to capture the long-run equilibrium relationships 
among the variables. 

To examine further dynamic interactions among variables, we generate impulse-response 
functions from the estimated VAR models. The VAR model may be written as the VMA (vector 
moving average) representation. The VMA is more easily interpreted as its moving average 
representation from which it may be generated impulse-response functions and variance 
decomposition. This approach involves orthogonalizing innovations in each of the variables using 
Choleski decomposition of the residual covariance matrix, imposing a recursive structure on the 
contemporaneous relationship among variables.  

We present the plots of the impulse-response functions as interactions between the growth of 
real GDP and other variables in Figure 4a for the Czech Republic, euro area, the United Kingdom 
and Poland. Results for Austria, Germany and Slovak Republic are illustrated in Figure 4b in 
Appendix 1. 

 
 

Figure 4a. Response of the GDP growth  
for the Czech Republic, euro area, the United Kingdom, and Poland 

Source: author´s calculations. 
 

From Figures 4a and 4b we may find out several noTable points. It can be noted a short-run 
and a long-run positive lagged response of the real GDP growth to the stock market returns and a 
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negative response to the monetary aggregate M2 growth shocks for the Czech Republic. In short-run 
horizon, it can be shown a positive impact of the growth of monetary aggregate M2 and the stock 
market returns on the growth of real GDP in Poland and Germany, and a negative response of  the 
growth of real GDP to the growth of monetary aggregate M2 shocks in the United Kingdom (in very 
short-run). Interestingly, the growth of monetary aggregate M2 shocks and the stock market returns 
shocks have an alternating and a very weak impact on the growth of real GDP for euro area and for 
the United Kingdom. 

Figure 5a show results for variance decompositions at time horizon of 10 quarters. The plots 
suggest the presence of interactions among the growth of real GDP, the growth of monetary supply 
M2, and stock market returns in the Czech Republic, euro area, the United Kingdom and Poland. 
Results for variance decompositions for Austria, Germany and Slovak Republic are attached in 
Figure 5b in Appendix 1. 

 
 

Figure 5a. Variance Decomposition of real GDP growth in the VAR models for the Czech Republic, euro 
area, Austria, and the United Kingdom 

Source: author´s calculations. 
 

Focusing on the data in Figures 5a and 5b, we may observe that variations in the growth of 
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growth is accounted for about 17 % of the real GDP growth forecast error variance after 10 quarters. 
In addition, the innovations in the stock market returns also explain quite sizable fractions of the real 
GDP growth variation; namely, almost 14 % may be attributed to this variable. In the United Kingdom 
variation in the stock market (FTSE-100) returns is accounted for about 24 % of the real GDP growth 
forecast error variance after 10 quarters, variation of money supply explain 15 % of output variation. 

Looking at the other countries and Euro area, we can note the importance of the growth of 
monetary aggregate M2 to variation of the real GDP growth also in Austria (17 %). In euro area, 
Czech Republic and Slovak Republic is importance of money growth weak (between 4 – 9 %) after 
10 quarters. The stock market returns are the important factors of the real GDP growth variation in 
the Czech Republic (30 %), in Austria and in the United Kingdom (24 – 25 %), in euro area and 
Germany (22 %) after 10 quarters. The surprise is the weak importance of the monetary aggregate 
M2 growth variation to variation of real GDP growth in euro area (only 9 %) and very weak 
importance both of money supply and stock market returns in the Slovak Republic (only between 3 – 
4 %). 

Next, we test the number of significant cointegrating vectors for each country.10 We used the 
Johansen approach to test for cointegration among real GDP (natural logarithm of real GDP), money 
supply (natural logarithm of monetary aggregate M2) and stock market indexes (natural logarithm of 
values). Table 4 displays the results of test. We can note that there are sufficient evidences for one 
non-zero cointegrating vector in unrestricted models. These tests indicate that a set of variables is 
cointegrated. Thus, for each set of variables we can form at most one cointegration equation. 

 
Table 4. Number of cointegrating equations by test models of Johansen approach 

 

Tranche 
Data Trend: 
Test type: 

None  
Model 1 

None  
Model 2 

Linear 
Model 3 

Linear  
Model 4 

Quadratic  
Model 5 

CZ Trace 1 2 2 1 1 
 Max-Eig 1 2 1 0 0 
PL Trace 2 1 0 1 3 
 Max-Eig 1 0 0 1 1 
SK Trace 1 1 0 0 3 
 Max-Eig 1 1 0 0 0 
DE Trace 2 1 0 0 0 
 Max-Eig 2 1 0 0 0 
AT Trace 1 1 1 2 3 
 Max-Eig 1 1 1 1 1 
UK Trace 1 1 0 0 3 
 Max-Eig 1 1 0 0 0 
EA Trace 1 3 1 0 3 
 Max-Eig 0 0 0 0 0 
Selected on 0,05 level of significance. Critical values based on MacKinnon-Haug-Michelis (1999).  
The lag order of the underlying test VAR is 2 (for SK), 4 (for CZ, UK, EA), 6 (for DE) and 7 for PL and AT (by the AIC 
procedure). 

 
Source: author´s calculations by EViews. 

                                                           
10 Cointegration can be seen as the statistical notion corresponding to the theoretical concept of long-

run equilibrium and implies that deviations from equilibrium are stationary, with finite variance, even though the 
series themselves are non-stationary and have infinite variance (Engle and Granger, 1987). Formally, if two or 
more non-stationary time series share a common trend, then they are said to be cointegrated. 
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The Johansen approach to cointegration tests considers five test type cases: model 1. the 
level data have no deterministic trends and the cointegrating equation do not have intercepts, model 
2. the level data have no deterministic trends and the cointegrating equation have intercept, model 3. 
the level data have linear trends and the cointegrating equation have only intercepts, model 4. the 
level data and the cointegrating equation have linear trends, model 5. the level data have quadratic 
trends and the cointegrating equation have linear trends. Only model 2 and model 3 are used in this 
paper for the VEC models, except Slovak Republic (model 1). 

The Granger representation theorem11 states that if a set of variables are cointegrated, then 
there exists a valid Vector Error-Correction (or equilibrium-correction) representation of the data. In 
this paper, the vector error-correction model is used to the real GDP growth. In this model, the real 
GDP growth is dependent variable. Money supply growths (∆m) and stock market returns (∆smi) are 
explanatory variables. 

In error correction models, five additional lagged first differences of variables are used in 
regression equations for the Czech Republic, euro area and the United Kingdom, six for Germany, 
seven for Austria and Poland, and two for the Slovak Republic. The number of lags is based on the 
lag order of the underlying VAR tests. 

Tables 5 and 6 show the theoretical structure and the estimated parameters of the VEC 
models for analyzed countries. We can evaluate estimated parameters of models by t-statistics or 
probability.12 

Table 5. Error (Equilibrium) Correction Models for the real GDP Growth 
 

Eq.: 

 Δrgdpt = α1 + γ1 (rgdpt-1 – φmt-1 – λsmit-1 + c) + Σδ1,i Δrgdpt-i + Σθ1,i Δmt-i + Σπ1,i Δsmit-i + ε1,t 
 

Country 
Cointegrating Vector β 

rgdp             m2               smi                c 
Adj. Coeff. 

γ 
R2 

R2 adj. 
F-stat.  

Log. Lik. 
AIC 

BIC(SC) 

CZ  1 -0,339 -0,101 -3,372 -0,212 0,678 5,670 -7,138 
  -0,019 -0,012   -0,066 0,559 231,13 -6,544 
   [-17,97] [-8,70]   [-3,19]      
PL 1 -0,667 0,264 -2,443 0,093 0,626 2,874 -6,473 
  -0,133 -0,118   -0,025 0,408 209,71 -5,691 
   [-5,03] [ 2,25]   [ 3,69]      
SK 1 0,052 -0,548 - -0,028 0,179 2,029 -4,778 
  -0,168 -0,099   -0,009 0,091 157,510 -4,540 
   [ 0,31] [-5,55]   [-2,98]      
DE 1 4,926 -8,414 -11,986 -0,001 0,447 1,799 -6,166 
  -6,923 -4,839   0,000 0,199 200,91 -5,497 
   [ 0,711] [-1,739]   [-3,89]      
AT 1 -0,537 0,196 -2,260 0,069 0,598 2,367 -6,613 
  -0,064 -0,039   -0,042 0,345 214,77 -5,796 
   [-8,45] [ 5,08]   [ 1,64]      
UK 1 -0,365 0,020 -2,915 0,069 0,456 2,462 -6,269 
  -0,043 -0,075   -0,025 0,271 204,06 -5,710 
   [-8,56] [ 0,265]   [ 2,80]      

                                                           
11 Granger (1983), Engle and Granger (1987). 
12 It is possible to verify statistic significance of cointegrating vectors in error correction models using 

the Wald tests as well. 
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Eq.: 

 Δrgdpt = α1 + γ1 (rgdpt-1 – φmt-1 – λsmit-1 + c) + Σδ1,i Δrgdpt-i + Σθ1,i Δmt-i + Σπ1,i Δsmit-i + ε1,t 
 

Country 
Cointegrating Vector β 

rgdp             m2               smi                c 
Adj. Coeff. 

γ 
R2 

R2 adj. 
F-stat.  

Log. Lik. 
AIC 

BIC(SC) 

EA 1 -0,307 0,036 -4,980 0,130 0,493 2,616 -6,949 
  -0,020 -0,026   -0,051 0,305 225,46 -6,355 
   [-15,06] [ 1,41]   [ 2,56]      
Data in (...) – standard deviation, [...] – t-stat.  
Variables: ∆rgdp (lnrgdp - lnrgdp(-1)) = real GDP growth, α and c – intercepts, β – cointegration vector, γ – 
adjustment coefficient, φ and λ – coefficients (parameters) of cointegrating equations (cointegrating vector), 
δ, θ, and π  – coefficients (parameters) of models (short-run coefficients), ε – errors. 

 
Source: author´s calculations by EViews. 

 

Looking at the data in Table 5 and Table 6 we can conclude that long-run equilibrium 
relationship is enforced in the all countries except Austria. In Austria the cointegration relationship is 
statistically insignificant. Probably, the reason is another short-run dynamic fluctuation of money 
supply and/or stock prices. Outputs of the VEC models for selected four analyzed countries are 
presented in Figure 6. 

 
Table 6. VEC models – dependent variable is the real GDP growth (Δrgdpt) 

 
Statistics:  

Country: 
Adj. Coeff. 

Γ value 
Adj. Coeff. 

(probability) 
Standard 

errors 
t-statistics 

CZ -0,21153 0,0026 0,06622 -3,19438 
PL 0,09348 0,0007 0,02531 3,69283 
SK -0,02758 0,0043 0,00925 -2,98010 
DE -0,00147 0,0004 0,00038 -3,88873 
AT 0,06871 0,1099 0,04189 1,64013 
UK 0,06931 0,0075 0,02474 2,80149 
EA 0,12995 0,0141 0,05078 2,55888 

 
Source: author´s calculations by EViews. 
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Figure 6. VEC models for GDP Growth  
in the Czech Republic, Poland, the United Kingdom, and euro area 

 
Source: author´s calculations. 

 

In the end of our study, we compare possibilities and usefulness of both VEC and VAR 
models for GDP growth modeling. Two characteristics of models are selected, adjusted R square 
and Durbin-Watson statistics.  

 
Table 7. Comparison of the VEC vs. The VAR models for real GDP Growth 

 
Country VEC 

Adj. R2 
VEC 

DW-stat. 
VAR 

Adj. R2 
VAR 

DW-stat. 
CZ 0,4545 2,0575 0,4665 2,0653 
PL 0,4085 1,6105 0,2700 1,5046 
SK 0,0906 1,9614 0,0438 1,9976 
DE 0,1987 1,9702 0,1490 1,9334 
AT 0,3454 1,8290 0,3146 1,7316 
UK 0,2710 1,7055 0,2838 1,7247 
EA 0,3048 1,9821 0,2171 2,0085 

 
Source: author´s calculations. 
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As we can see in Table 7, if long-run cointegration relationship is present, then the VEC 
models are much more useful then the VAR models. For the United Kingdom and the Czech 
Republic both models are comparable. 
 
4. Conclusion 

In this study we have addressed the relationship and interaction among the measure of real 
economic activity (represented by the real GDP), money supply (monetary aggregate M2), and stock 
market development (stock market indices) in the Czech Republic, Poland, Slovak Republic, Austria, 
Germany, the United Kingdom, and euro area. The empirical part of our study exploits appropriate 
econometric techniques to test stationarity (unit root tests), Granger causality (bivariate regression 
models), short-run dynamics (the VAR models, Impulse-Response analysis, Variance 
Decomposition), and long-run relationship (Johansen cointegration tests, the VEC models). The 
evidence obtained from analysis of time-series quarterly data from 1995:Q1 to 2011:Q2 suggest that 
in all cases we can find out the long-run equilibrium relationships (cointegration) among the real 
GDP, money supply (M2), and stock market indices. This is the most important result of our study. 
Thus, we may conclude that the monetary aggregate M2 and the stock market development have a 
certain predictive content for the real economic activity in the long-run horizon. We can also claim 
positive influences of money supply (M2) and the stock market development (stock market indices) 
on the real economic output for all analyzed countries and euro area in the long-run. 

Looking at the results of the short-run analyses, we have to accept the great difference 
among countries, especially for the Czech Republic and the other analyzed countries. This 
conclusion is confirmed by Impulse-Response analysis both Variance Decomposition for example. 
Based on results of comparisons and evaluations of the VEC and the VAR models, we may state 
that the VEC models are the significantly better when the cointegrating relationships are enforced. 
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Appendix (Figures 4b and 5b) 

 
Figure 4b. Response of the GDP growth for Austria, Germany, and Slovak Republic 

 
Source: author´s calculations. 
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Figure 5b. Variance Decomposition of real GDP growth  

in the VAR models for the Poland, Slovak Republic, Germany, and euro area 
 

Source: author´s calculations. 
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Abstract: 

Economic crisis affected economic activity in the European transition economies (ETE) with an 
unprecedented extent that may be compared to an initial shock ETE experienced at the beginning of the 
transition process in the early 1990s. Deterioration of the overall macroeconomic performance was followed by 
the various spurious effects leading to the slowdown in the process of convergence toward Western European 
countries. One of the key aspects of this long-term trend - participation of the ETE in the process of 
international capital flows became affected by the economic crisis too. While the overall benefits from the 
cross-border capital movements significantly contributed to the high rates of real output growth in the ETE 
(most of the countries from this group became large net debtors in the last two decades) during pre-crisis 
period, sudden shift in a direction as well as a size of a foreign capital inflows may markedly affect the speed 
of the recovery process from the economic crisis. 

In the paper we observe main trends in the process of an international financial integration in ten ETE 
since 1995. To estimate effects of foreign capital inflows on the performance of the ETE we analyze effects of 
foreign direct investments, portfolio investments and other investments on the real output development. To 
meet this objective we estimate vector auto-regression (VAR) model. We estimate two models (one with data 
sets for pre-crisis period only and second for the whole period). To identify structural shocks we implement a 
Cholesky decomposition of innovations. Impulse-response functions are computed to estimate short-run 
effects of foreign capital inflows on real output. Comparing results for both models should help to assess the 
effects of economic crisis. Temporal effects of foreign capital inflows are estimated using linear Granger 
causality test. 

 
Keywords: financial integration, international capital flows, economic growth, vector auto-regression, Cholesky 

decomposition, impulse-response function, Granger causality. 
 
JEL Classification: F43, G14, G15, O16 

 

1. Introduction 
International financial integration of the European transition economies (ETE) that reflects 

their ability to participate in the process of the international capital flows is closely related to the 
process of economic integration and convergence, while it is also conditional to the qualitative 
changes of main macro and microeconomic indicators. International capital flows determine 
economic development of countries while they also reflect the ability of countries to participate in the 
process of international division of labor. 

International capital flows represents one of the key aspect of the globalization process and 
refers to the continuous relieving the cross-border capital allocation barriers reflecting in huge 
increase in the common financial interconnections among countries during the last two decades 
(Arfaoui - Abaoub, 2010). International financial integration as a vehicle for a participation of 
countries in the process of international division of labor helped to reduce the restrictions that limited 
the investors‘ decision making on the national levels. Flows of the capital among countries 
stimulated by increased investment opportunities, expected profits and better risk diversification 
generated many positive, symmetric and multiplicative affects. On the other hand it also increased 
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the exposure of countries to many negative and asynchronous defects that led economists to 
revaluate the overall effects of financial liberalization and dynamic increase in the international 
capital flows (Obstfeld, 1998). Following the analysis of the overall effects of the international 
financial integration (Calderon, 2002) we emphasize not only macroeconomic but also 
microeconomic effects of the international financial integration. The overall outcome of these effects 
is significantly determined by the general parameters of the economy. On the other the similar 
economic environment in certain countries doesn‘t necessarily guarantee the similarity of the effects 
resulting from the participation of countries in the process of international capital flows (Stulz, 1999). 

Specific attention should be taken into the evaluation of the overall effects and outcomes of 
the international capital flows in the ETE. International financial integration of the ETE became the 
most significant outcome of capital flows liberalization process that the past central planning 
economies have started since the second half of the 1990s. At this time the Eastern European 
countries were in the specific situation followed soon by a dynamic period of a complicated and 
capital demanding process of the transition toward the Western European market economies. The 
decision to allow the cross-border allocation of capital assets and liabilities resulted from the ability of 
the transition countries to sustain negative balance of payments and exchange rate pressures. Initial 
low domestic capital base together with usually higher domestic interest rates stimulated significant 
foreign capital inflows to such a degree that many ETE rapidly became net international capital 
debtors (Lane - Milesi-Ferretti, 2006). 

Macroeconomic stabilization and expectations of the fast economic convergence of the ETE 
toward the old EU member countries increased an attractiveness of the ETE for the foreign investors 
that resulted in increased foreign direct investments (FDI) inflows to the ETE (Stiglitz, 2000). While 
the effects of the FDI are well described in the present literature, the role of the portfolio investments 
is typically underestimated. It is typically the result of the low developed domestic financial markets 
in the ETE (Buiter - Taci, 2003). In addition to this obvious trend, changes in the external capital 
portfolio structure reflected the progress in the domestic economic and institutional reforms, 
increasing the reliance of foreign investors to allocate more direct and portfolio equity investments in 
those countries. In comparison with the old EU member countries the effects of the international 
capital flows in the ETE doesn‘t necessarily followed the generally expected intensity, while the 
overall outcome can be distorted or even opposite (Edison et al., 2001). 

Economic crisis affected economic activity in the ETE with an unprecedented extent that may 
be compared to an initial shock ETE experienced at the beginning of the transition process in the 
early 1990s. Deterioration of the overall macroeconomic performance was followed by the various 
spurious effects leading to the slowdown in the process of convergence toward Western European 
countries. One of the key aspects of this long-term trend - participation of the ETE in the process of 
international capital flows became affected by the economic crisis too. While the overall benefits 
from the cross-border capital movements significantly contributed to the high rates of real output 
growth in the ETE (most of the countries from this group became large net debtors in the last two 
decades) during pre-crisis period, sudden shift in a direction as well as a size of a foreign capital 
inflows may markedly affect the speed of the recovery process from the economic crisis. 

In the paper we observe main trends in the process of an international financial integration in 
ten ETE since 1995. To estimate effects of foreign capital inflows on the performance of the ETE we 
analyze effects of FDI, portfolio investments and other investments on the real output development. 
To meet this objective we estimate vector auto-regression (VAR) model. We estimate two models 
(one with data sets for pre-crisis period only (2000-2007) and second for the whole period (2000-
2010)). To identify structural shocks we implement a Cholesky decomposition of innovations. 



The First International on-line Conference on 
‘Global Trends in Finance‘ 

 

69 
 

Impulse-response functions are computed to estimate short-run effects of foreign capital inflows on 
real output. Comparing results for both models should help assess the effects of economic crisis. 
Temporal effects of foreign capital inflows are estimated using linear Granger causality test. 

 

2. Econometric Model 
In order to analyze the effects of the international financial integration on the economic growth 

in ten ETE we estimate a vector auto-regression model (VAR) that can be written by the following 
moving average representation 
 

1
    ( )

tt t
C uY A L Y

-
+=       (1) 

 

where ,, , , ,  t t t n ttt ci y p i erY è øê ú=  is a  x 1n  vector of the contemporaneous endogenous 

variables ( tci - capital inflows, ,r ty - real output, tp - inflation, ti - interest rate, ,n ter  - exchange 

rate, C  is an  x n n matrix with ones on the main diagonal and possibly non-zero off-diagonal 

elements representing the contemporaneous relationship among the endogenous variables of the 

model, ( )A L  is a polynomial variance-covariance matrix in the lag operator L  representing the 

relationship among variables on the lagged values and tu  is a  x 1n  normalized vector of shocks 

to the model (capital inflows shock, demand shock, inflation shock, monetary policy shock, exchange 
rate shock). 

By multiplying equation (1) by an inverse matrix 1C-  we obtain the reduced-form of the VAR 

model (this adjustment is necessary because the model represented by the equation (1) is not 
directly observable and structural shocks cannot by correctly identified): 
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Equation (2) reveals the relationship between tu  and te , that is given by 

 
1

  
t t

C u e
-
=  or   

t t
u Ce=      (3) 

 

where ( )B L  is again a matrix representing the relationship among variables on the lagged values 

and te  is a  x 1n  vector of serially uncorrelated structural disturbance (errors) of the model. 

In order to identify our model there must be exactly ( )2 2
 -   -  / 2n n nè øê úrelationships 

among the endogenous variables of the model, where n represents a number of variables. We have 

to impose ( )2
 -  / 2n n

 
restrictions on the matrix C  based on the Cholesky decomposition of the 

residual variance-covariance matrix that define matrix C  as a lower triangular matrix. The lower 

triangularity of C implies a recursive scheme among variables (the Wald chain scheme) that has 
clear economic implications and has to be empirically tested as any other relationship. Identification 

scheme of the matrix C  implies that some structural shocks have no contemporaneous effects on 

some endogenous variables given the ordering of the endogenous variables. 
More explicitly written equation (3) following our identification scheme is given by 
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    (4) 

 
Before estimating the model we have to test the time series for stationarity. Due to Engle and 

Granger (1987) it is necessary that all variables within the cointegration relationship must have the 
same order of integration. In addition, the time series should not be I(0), since this will lead to trivial 
cointegrating vectors.  

We also test the direction of the causality relationships between financial depth indicators and 
real output using linear Granger causality test defined by the following expression: 

 

tx  is said to does not Granger-cause ty , if 

 

( ) ( )t p t pt t t
y y xE E
+ +
W W -=   ( )0p" >    (5) 

 

where tx  and ty are two times series, tW  is all the information available at time T  and ( )A B  is 

the conditional distribution of A  given B . 

The expression (5) can be also explained as follows: tx  is said to not Granger-cause ty  if 

cannot help predict future y. 
To meet the objective of the paper to estimate effects of foreign capital inflows on the 

performance of the ETE we analyze effects of FDI, portfolio investments and other investments on 
the real output development. We estimate two models (first model - model A with data sets for pre-
crisis period only (2000-2007) and second model - model B for the whole period (2000-2010) 
identified through the restrictions resulting from the recursive Cholesky decomposition of the 
residuals for each country from a group of the ETE while we also substitute first variable (capital 
inflows) by inflows of foreign direct investments (FDI), portfolio investments (PI) and debt 
investments (DI): 

Á model A1, B1( ),, , , ,  t t t n ttt fdi y p i erY è øê ú=  

Á model A2, B2 ( ),, , , ,  t t t n ttt pi y p i erY è øê ú=  

Á model A3, B3( ),, , , ,  t t t n ttt di y p i erY è øê ú=  

 
Using the estimated VAR model, the dynamic responses of the real output to the foreign 

direct investments, portfolio investments and debt investments one standard deviation shocks are 
computed for each country from the group of the ETE. 
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3. Data and Results 
We use the quarterly data ranging from 2000:Q1 to 2010:Q4 (44 observations) for foreign 

direct investments, portfolio investments, debt investments, real output, short term interest rates and 
nominal effective exchange rates (Figure 1). 

 
Figure 1. Endogenous variables 

 
Source: IMF - International Financial Statistics (November 2011). 
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Before estimating the model we test the time series for stationarity and cointegration. The 
augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) tests were computed to test the 
endogenous variables for the existence of the unit roots. Both ADF and PP tests indicate the 
variables are non-stationary on the values so that the null hypothesis of a unit root cannot be 
rejected for any of the series. Testing variables on the first differences indicates the time series are 
stationary so that we conclude that all endogenous variables are I(1). 

Because endogenous variables have a unit root on the values it is necessary to the test the 
time series for cointegration using the Johansen and Juselius cointegration test. The test for the 
cointegration was computed using two lags as recommended by the AIC (Akaike Information 
Criterion) and SIC (Schwarz Information Criterion). Both trace statistics and maximum eigenvalue 
statistics (both at 0.05 level) indicate there is no cointegration among the endogenous variables of 
models for all countries. The results of the Johansen and Juselius cointegration tests correspond 
with the results of the unit root tests so it seems there is no long-run equilibrium relationship among 
the variables of the model (they follow the different stochastic trend in the long run). 

The results of unit root and cointegration tests are not reported here to save space. Like any 
other results, they are available upon request from the author. 

To test the stability of the VAR model we also applied a number of diagnostic tests. We found 
no evidence of serial correlation, heteroskedasticity and autoregressive conditional 
heteroskedasticity effect in the disturbances. The model also passes the Jarque-Bera normality test, 
so that errors seem to be normally distributed. The VAR models seem to be sTable also because the 
inverted roots of the models for each country lie inside the unit circle, although several roots are near 
unity in absolute value. 

Following the results of the unit root and cointegration tests we estimate the model using the 
variables in the first differences so that we can calculate impulse-response functions (we focus on 
the responses of real output to foreign direct investments, portfolio investments and debt 
investments one standard deviation shocks) in each country from the Visegrad group. In the Figure 3 
and 4 we summarize variance decomposition and impulse-response function for models A1-A3 and 
B1-B3. 

 

Model A1 [ ]( )t t t n,ttt , , ,fdi y p i ,erY  =  

In the model A1 we focus on analysis of GDP responses to FDI one standard deviation 
shocks in the selected group of ETE in the period 2000-2007. 

 
Figure 2. Responses of GDP to FDI shocks (Model A1) 

Source: Author‘s calculations. 
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The Figure 2 shows estimated responses of GDP to the Cholesky positive one standard 
deviation FDI shocks in the selected group of countries of the ETE in the pre-crisis period. It seems 
to be clear that FDI shock was followed by an increase in real GDP in all countries. On the other 
hand there still some differences we have to emphasize. The overall extent as well as durability of 
the FDI shock differs across individual countries. While in the Czech Republic, Slovenia and Slovak 
Republic the real GDP rose immediately after the shock, in Bulgaria, Latvia, Poland and Romania 
the real GDP rose after the initial period. Real GDP rose with lag in Estonia (two quarters), Hungary 
(three quarters) and Lithuania (five quarters). At the same time the lowest response of the real GDP 
to FDI shock we observed in Latvia and the highest in Poland. While in Bulgaria, Czech Republic, 
Estonia, Latvia, Romania and Slovenia a positive effect of FDI shock on real GDP seems to be 
permanent, in Hungary, Lithuania and the Slovak Republic the shock seems to have just a 
temporary effect and it died in with few years lag. 

 

Model A2 [ ]( )t t t n,ttt , , ,pi y p i ,erY  =  

In the model A2 we focus on analysis of GDP responses to portfolio investments one 
standard deviation shocks in the selected group of ETE in the period 2000-2007. 

 
Figure 3. Responses of GDP to PI shocks (Model A2) 

 
Source: Author‘s calculations. 

 

The Figure 3 depicts estimated responses of GDP to the Cholesky positive one standard 
deviation PI shocks in the ETE in the pre-crisis period. Contrary to the effects of FDI shock, PI shock 
seems to determine a real GDP development in each individual country with much less intensity. 
Real GDP slightly rose immediately in response to PI shock in the Slovak republic only. Quite low, 
but still significant seems to be a a lagged positive response of real GDP to one standard deviation 
PI shock in Hungary (one quarter), Lithuania (one quarter), Latvia (two quarters), Poland (four 
quarters), Romania (one quarter) and Slovenia (2 quarters). While in all ten ETE FDI shock seems to 
be neutral in the long-run, in Bulgaria, Czech Republic and Estonia our results indicates a neutrality 
in the short period too. 

 

Model A3 [ ]( )t t t n,ttt , , ,di y p i ,erY  =  

In the model A3 we focus on analysis of GDP responses to debt investments one standard 
deviation shocks in the selected group of ETE in the period 2000-2007. 
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Figure 4. Responses of GDP to DI shocks (Model A3) 

Source: Author‘s calculations. 
 

The Figure 4 reflects estimated responses of GDP to the Cholesky positive one standard 
deviation DI shocks in all ten ETE in the pre-crisis period. As it seems effects of DI shocks on the 
real GDP development differs among countries the most. In the Czech Republic, Latvia and Slovenia 
the real GDP rose immediately after DI shock. In all three countries a positive effect of the shock 
died out after few years so that it seems to neutral in the long period. Real GDP rose after the initial 
period as a result of a positive DI shock in Estonia, Lithuania and the Slovak Republic. While in the 
Slovak republic a positive effect of the shock on the real GDP seems to be just a temporary, in 
Estonia and Lithuania the effect of the shock seems to permanent. In Bulgaria (three quarters), 
Hungary (two quarters), Poland (three quarters) and Romania (two quarters) real GDP responded to 
the one-time positive DI shock with lag. 

Models with data from pre-crises period clearly reflect overall positive effects of FDI and DI on 
economies of all ten ETE. While we observed certain differences in length of lag needed for a shock 
to start determine a real GDP as well as a durability of positive effects of FDI and DI shocks, effects 
of PI shocks on the real GDP seem to be just negligible even in the short-run. 

 

Model B1 [ ]( )t t t n,ttt , , ,fdi y p i ,erY  =  

In the model B1 we focus on analysis of GDP responses to FDI one standard deviation 
shocks in the selected group of ETE in the period 2000-2010. 

 
Figure 5. Responses of GDP to FDI shocks (Model B1) 

 
Source: Author‘s calculations. 
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The Figure 5 shows estimated responses of GDP to the Cholesky positive one standard 
deviation FDI shocks in the selected group of countries of the ETE in the extended period including 
years of economic crisis. In comparison our results with effects of the FDI shocks in the pre-crisis 
period it seems to be clear that the years of crises affected not even a durability of the shocks but 
also a size of effects in the short-run. Short-time sensitivity of real GDP to the effects of the FDI 
shock slightly increased while a positive effect of the shock died out earlier in comparison with pre-
crisis period. After a positive one standard deviation FDI shock GDP in Bulgaria, the Czech Republic 
and Slovak Republic rose immediately. A lagged positive response of the real GDP we observed in 
Estonia (three quarters), Hungary (four quarter), Lithuania (two quarters), Latvia (five quarters), 
Poland (one quarter), Romania (two quarters) and Slovenia (one quarter). 

 

Model B2 [ ]( )t t t n,ttt , , ,pi y p i ,erY  =  

In the model B2 we focus on analysis of GDP responses to PI one standard deviation shocks 
in the selected group of ETE in the period 2000-2010. 

 
Figure 6. Responses of GDP to PI shocks (Model B2) 

 
Source: Author‘s calculations. 

 

The Figure 6 reflects estimated responses of GDP to the Cholesky positive one standard 
deviation PI shocks in the ETE in the extended period including years of economic crisis. Similarly to 
our findings about an impact of extended period on overall effects of FDI shocks we may conclude 
that years of economic crisis contributed to higher sensitivity of real GDP to PI shocks. Real GDP 
rose immediately after the positive PI shock in Estonia, Poland and Romania. Lagged but still 
positive response of real GDP we observed in Bulgaria (one quarter), Czech Republic (one quarter), 
Hungary (one quarter), Latvia (one quarter), Slovenia (one quarter) and Slovak Republic (two 
quarters). In Lithuania the PI shock still seems to be neutral in the short-run even after extending 
period for analysis. Positive PI shock seems to be neutral in the long-run too. 
 

Model B3 [ ]( )t t t n,ttt , , ,di y p i ,erY  =  

In the model B3 we focus on analysis of GDP responses to DI one standard deviation shocks 
in the selected group of ETE in the period 2000-2010. 
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Figure 7. Responses of GDP to DI shocks (Model B3) 

 
Source: Author‘s calculations. 

 

The Figure 7 depicts estimated responses of GDP to the Cholesky positive one standard 
deviation DI shocks in all ten ETE in the extended period after including years of economic crisis. 
Similarly to our findings from models B1 the real GDP seems to be more sensitive to positive DI 
shocks but not for all countries. In most countries real GDP responded to the positive DI shock with 
reduced clag and slightly higher intensity, while duration of the shock seems to be reduced as it 
effects died out earlier. Contrary to this finding, response of the real GDP to positive DI shock in 
Latvia, Slovenia and Slovak republic was littler smaller. 

Models with data from extended period reflect (similarly to result from pre-crisis period) 
overall positive effects of FDI and DI on economies of all ten ETE. Moreover real GDP in most 
countries rose even after positive PI shock. In general years of economic crisis reduced a durability 
of positive effects of all three shocks while in most countries responses of real GDP in short period 
slightly rose. 
 

Granger Causality Test 
To test for evidence of causality between the variables we employ Granger causality test. In a 

system of variables, a variable is said to be Granger-caused by another, if the second one helps in 
the prediction of the first one, or equivalently, if the coefficients on the lagged are statistically 
significant. For example, if two variables are cointegrated, that is, they have a common stochastic 
trend, and then causality in the Granger (temporal) sense must exist in at least one direction. We say 
that the first variable does not Granger causes the second if the lags of the first variable and the 
error correction term are jointly not significantly different from zero. Two-way causation is also 
possible and frequent. 

Table 1. Granger causality tests 

 Bulgaria 

 
null hypothesis prob.  null hypothesis prob. 

model 
A1 

FDI_BG does not gc DP_BG 0.0251 model 
B1 

FDI_BG does not gc GDP_BG 0.0741 

GDP_BG does not gc FDI_BG 0.5380 GDP_BG does not gc FDI_BG 0.0394 

model 
A2 

PI_BG does not gc DP_BG 0.2461 model 
B2 

PI_BG does not gc GDP_BG 0.6471 

GDP_BG does not gc PI_BG 0.3718 GDP_BG does not gc PI_BG 0.4365 

model 
A3 

DI_BG does not gc GDP_BG 0.0367 model 
B3 

DI_BG does not gc GDP_BG 0.2157 

GDP_BG does not gc DI_BG 0.3850 GDP_BG does not gc DI_BG 0.5369 
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  Czech Republic 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_CZ does not gc DP_CZ 0.0043 

B1 
FDI_CZ does not gc GDP_CZ 0.5417 

GDP_CZ does not gc FDI_CZ 0.6198 GDP_CZ does not gc FDI_CZ 0.3657 

A2 
PI_CZ does not gc DP_CZ 0.2411 

B2 
PI_CZ does not gc GDP_CZ 0.3251 

GDP_CZ does not gc PI_CZ 0.3672 GDP_CZ does not gc PI_CZ 0.5560 

A3 
DI_CZ does not gc GDP_CZ 0.0127 

B3 
DI_CZ does not gc GDP_CZ 0.4167 

GDP_CZ does not gc DI_CZ 0.2260 GDP_CZ does not gc DI_CZ 0.6132 

 

  Estonia 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_EE does not gc DP_EE 0.0026  

B1 

FDI_EE does not gc GDP_EE 0.3712 

GDP_EE does not gc FDI_EE 0.5638 GDP_EE does not gc FDI_EE 0.0063 

A2 
PI_EE does not gc DP_EE 0.0017 

B2 
PI_EE does not gc GDP_EE 0.4980 

GDP_EE does not gc PI_EE 0.4279 GDP_EE does not gc PI_EE 0.3461 

A3 
DI_EE does not gc GDP_EE 0.054 

B3 
DI_EE does not gc GDP_EE 0.2988 

GDP_EE does not gc DI_EE 0.2873 GDP_EE does not gc DI_EE 0.2411 

 

  Hungary 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_HU does not gc DP_HU 0.0185 

B1 
FDI_HU does not gc GDP_HU 0.2845 

GDP_HU does not gc FDI_HU 0.3288 GDP_HU does not gc FDI_HU 0.5175 

A2 
PI_HU does not gc DP_HU 0.4366 

B2 
PI_HU does not gc GDP_HU 0.5244 

GDP_HU does not gc PI_HU 0.5790 GDP_HU does not gc PI_HU 0.4895 

 
A3 

DI_HU does not gc GDP_HU 0.039 
B3 

DI_HU does not gc GDP_HU 0.5562 

GDP_HU does not gc DI_HU 0.0419 GDP_HU does not gc DI_HU 0.6846 

 

  Latvia 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_LV does not gc DP_LV 0.0116 

B1 
FDI_LV does not gc GDP_LV 0.5327 

GDP_LV does not gc FDI_LV 0.6389 GDP_LV does not gc FDI_LV 0.4733 

A2 
PI_LV does not gc DP_LV 0.3481 

B2 
PI_LV does not gc GDP_LV 0.3156 

GDP_LV does not gc PI_LV 0.2810 GDP_LV does not gc PI_LV 0.3996 

A3 
DI_LV does not gc GDP_LV 0.0017 

B3 
DI_LV does not gc GDP_LV 0.4785 

GDP_LV does not gc DI_LV 0.2658 GDP_LV does not gc DI_LV 0.4190 

 

  Lithuania 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_LT does not gc DP_LT 0.0289  

B1 

FDI_LT does not gc GDP_LT 0.4283 

GDP_LT does not gc FDI_LT 0.3659 GDP_LT does not gc FDI_LT 0.4470 

A2 
PI_LT does not gc DP_LT 0.5683 

B2 
PI_LT does not gc GDP_LT 0.3893 

GDP_LT does not gc PI_LT 0.2899 GDP_LT does not gc PI_LT 0.5735 

A3 
DI_LT does not gc GDP_LT 0.0039 

B3 
DI_LT does not gc GDP_LT 0.4787 

GDP_LT does not gc DI_LT 0.3892 GDP_LT does not gc DI_LT 0.3321 
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 Poland 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_PL does not gc DP_PL 0.0056 

B1 
FDI_PL does not gc GDP_PL 0.0029 

GDP_PL does not gc FDI_PL 0.3958 GDP_PL does not gc FDI_PL 0.0115 

A2 
PI_PL does not gc DP_PL 0.4851 

B2 
PI_PL does not gc GDP_PL 0.3641 

GDP_PL does not gc PI_PL 0.2263 GDP_PL does not gc PI_PL 0.2885 

A3 
DI_PL does not gc GDP_PL 0.0270 

B3 
DI_PL does not gc GDP_PL 0.4480 

GDP_PL does not gc DI_PL 0.4933 GDP_PL does not gc DI_PL 0.3977 

 

  Romania 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_RO does not gc DP_RO 0.0083 

B1 
FDI_RO does not gc GDP_RO 0.0066 

GDP_RO does not gc FDI_RO 0.5266 GDP_RO does not gc FDI_RO 0.2819 

A2 
PI_RO does not gc DP_RO 0.2281 

B2 
PI_RO does not gc GDP_RO 0.4483 

GDP_RO does not gc PI_RO 0.1195 GDP_RO does not gc PI_RO 0.3910 

A3 
DI_RO does not gc GDP_RO 0.0107 

B3 
DI_RO does not gc GDP_RO 0.0226 

GDP_RO does not gc DI_RO 0.5532 GDP_RO does not gc DI_RO 0.0419 

 

  Slovak Republic 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_SK does not gc DP_SK 0.0081 

B1 
FDI_SK does not gc GDP_SK 0.0039 

GDP_SK does not gc FDI_SK 0.3188 GDP_SK does not gc FDI_SK 0.6619 

A2 
PI_SK does not gc DP_SK 0.3829 

B2 
PI_SK does not gc GDP_SK 0.3892 

GDP_SK does not gc PI_SK 0.5521 GDP_SK does not gc PI_SK 0.5473 

A3 
DI_SK does not gc GDP_SK 0.0177  

B3 

DI_SK does not gc GDP_SK 0.1180 

GDP_SK does not gc DI_SK 0.0419 GDP_SK does not gc DI_SK 0.4872 

 

  Slovenia 

model null hypothesis prob. model null hypothesis prob. 

A1 
FDI_SI does not gc DP_SI 0.0165 

B1 
FDI_SI does not gc GDP_SI 0.0084 

GDP_SI does not gc FDI_SI 0.4521 GDP_SI does not gc FDI_SI 0.4327 

A2 
PI_SI does not gc DP_SI 0.2769 

B2 
PI_SI does not gc GDP_SI 0.2901 

GDP_SI does not gc PI_SI 0.4365 GDP_SI does not gc PI_SI 0.4729 

A3 
DI_SI does not gc GDP_SI 0.3821 

B3 
DI_SI does not gc GDP_SI 0.5199 

GDP_SI does not gc DI_SI 0.6180 GDP_SI does not gc DI_SI 0.5472 

 

Source: Author‘s calculations. 

 
Results of Granger causality test (Table 1) maybe summarized as follows. As we have 

expected tests confirmed long-run causality between FDI and real GDP indicated by cointegration 
tests in all ten ETE. Due to a presence of temporal (short-term) causality it seems FDI Granger 
cause economic growth so that it seems that economic development in these countries seems to be 
causally dependent of FDI inflows. Similar result we obtained by testing causality between DI and 
real GDP. Our calculations suggest that DI Granger cause real GDP in all countries but Slovenia. 
We found no evidence about causality in opposite direction so that we may conclude that real GDP 
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doesn‘t Granger cause any type of foreign capital inflows in ETE considering model with data sets 
from pre-crisis period. 

Analysis of causality between real GDP and main types of foreign capital inflows in ETE 
considering extended period provided some interesting findings. Inflows of FDI seems to Granger 
cause real GDP in just five countries (Bulgaria, Poland, Romania, Slovak Republic, Slovenia). At the 
same time none of all three types of foreign capital inflows seems to Granger cause real GDP in the 
Czech Republic, Hungary, Latvia and Lithuania. Even in the extended period DI seems to Granger 
cause real GDP. Surprisingly we found evidence about temporal causality in opposite direction in 
Bulgaria, Estonia and Poland because it seems that real GDP Granger cause FDI. 
 
4. Conclusion 

In the paper we observed main trends in the process of an international financial integration in 
ten ETE since 1995. To estimate effects of foreign capital inflows on the performance of ETE we 
analyzed effects of FDI, portfolio investments and other investments on the real output development. 
We estimated two VEC models (one with data sets for pre-crisis period only (2000-2007) and second 
for the whole period (2000-2010)). Comparison of impulse-response functions and Granger causality 
tests among all ten countries as well as between both models provide following results. 

Models with data from pre-crises period clearly reflect overall positive effects of FDI and DI on 
economies of all ten ETE. While we observed certain differences in length of lag needed for a shock 
to start determine a real GDP as well as a durability of positive effects of FDI and DI shocks, effects 
of PI shocks on the real GDP seem to be just negligible even in the short-run. 

Models with data from extended period reflect (similarly to result from pre-crisis period) 
overall positive effects of FDI and DI on economies of all ten ETE. Moreover real GDP in most 
countries rose even after positive PI shock. In general years of economic crisis reduced a durability 
of positive effects of all three shocks while in most countries responses of real GDP in short period 
slightly rose. 

Granger causality tests indicated an existence of temporal causality between FDI and DI (with 
exception of Slovenia) and real GDP in all ten countries only. On the other hand it seems a causality 
endured even in the extended period in five countries only. We also found evidence about causality 
in opposite direction in some countries because it seems that real GDP Granger cause FD. 
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Abstract: 
The article deals with pricing strategies in marketing of the branches of chain stores in Slovak Republic 
(specifically in Presov region). The aims of research are to define and analyse the most commonly used pricing 
strategies in marketing from the point of view of marketing managers of the branches of chain stores operating 
in Presov region. It includes identification of various connections between the selection of marketing pricing 
strategies and price adjustment strategies and global financial crises. 
The most commonly used pricing strategies in Presov region are strategy of main competition pricing strategy, 
promotional pricing strategy and discount pricing strategy. The most used strategy in price adjustments 
strategies is revisiting price strategy. These strategies were identified by marketing managers of branches of 
chain stores. One of the research aspects of selection marketing pricing strategies in branches of chain stores 
was global financial crisis. The global finance crisis does not have influence to selection and implementation of 
pricing strategy, which is used by branches of chain stores marketing management of in area of Presov region.  

 

Keywords: branches of chain stores, discount pricing strategy, global finance crisis, main competition pricing 
strategy, price, price adjustments, pricing strategies in marketing, promotional pricing strategy. 

 

JEL Classification: M30, M31, E39 
 

1. Introduction  
The chain stores (as big business subjects which own and operate great number of shops) in 

Slovak republic constitute the business network, which is dense enough and is easily available for 
all customers. By the implementation of their business policy they significantly change and influence 
the classical business structure. By the fact that they buy goods directly from the manufacturer, they 
omit the wholesaler and represent the competitor not only on the retail market but also on the 
wholesale market.  

Pricing is a science where a discipline of marketing, cost accounting, business strategy and 
economics converge (Daly, 2002). For selecting final price managers should be have information 
about pricing objective, demand curve, probable quantities it will sell at each possible price and 
competitors' costs, prices and offers. Marketing managers have to estimate how its costs vary at 
different levels of output, at different levels of accumulated production experience and for 
differentiated marketing offers. Then they select a pricing method and final price that could be 
establish like:  

(i) overprice – lose a sale that would have been profiTable at a lower price,  
(ii) underprice – make an unprofiTable sale or 

mailto:robert.stefko@unipo.sk
mailto:jarkagburova@gmail.com
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(iii) price appropriately – make a sale and make a profit.  
The article deal with pricing strategies of branches of chain stores, which is in Presov region. 

Branches of chain stores do not usually set a single price, but rather a pricing structure that reflects 
variations in geographical demand and costs, market-segment requirements, purchase timing, order 
levels and other factors. The branches of chain stores has own price policy and make use of various 
marketing pricing strategy and price adjustments strategy. Among the main marketing pricing 
strategy some pricing strategies belong to Kotler, et. al. (2007, 2008, 2009, 2010), Solomon, 
Marshall, and  Stuart (2006), Kretter (2006). 

 

2. Aim, methods and materials 
The paper deals with identification of the most commonly used marketing pricing strategies by 

marketing managers of branches of chain stores in Presov region and relationship between global 
finance crisis (GFC) to selection of (i) marketing pricing strategies and (ii) price adjustments 
strategies.  

The survey was conducted in Slovak Republic, specifically in Presov region in 2010. The 
research sample consisted of 107 branches of chain stores. Using was simple random sampling. In 
Presov region was selected 185 branches of chain stores. They were contacted by e-mail in a two 
month period (March and April). During this time period 107 participants answered the survey 
questions. The questionnaire had four parts. First part contented questions about marketing pricing 
strategies. The participants (marketing managers of branches of chain stores) were asked to the 
most commonly used marketing pricing strategies (S1 – S13) on a 5-point  
Likert-type scale ranging from 1 (strongly agree) to 5 (strongly disagree):  

S1 – creaming (skimming) strategy,  
S2 – penetration pricing strategy,  
S3 – premium pricing strategy,  
S4 – main competition pricing strategy,  
S5 – high price/quality pricing strategy,  
S6 – promotional pricing strategy,  
S7 – geographical pricing strategy,  
S8 – price matching guarantees (PMG),  
S9 – everyday low pricing (ECLP),  
S10 – cost-plus pricing strategy,  
S11 – real-time pricing by competition strategy,  
S12 – price discrimination strategy and  
S13 – discount pricing strategy. 
In second part of questionnaire we asked participants about price adjustments strategies 

(S14 – S18) used by branches of chain stores:  
S14 – revisiting price strategy,  
S15 – prompt payment discounts,  
S16 – quantity discounts,  
S17 – seasonal discount and 
S18 – promotional discounts.  
It was used the same scale ranging (a 5-point Likert-type scale ranging from 1 (strongly 

agree) to 5 (strongly disagree). Content of next part were questions about global financial crisis to 
selection pricing strategies and price adjustments strategies. The last part consists of identification 
information. The participants were top managers of selected chain stores ‗branches (38.30 % men, 
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61.70 % women) from 18 to 59 years of age (10.30 % from 18 to 29 years old, 33.60 % from 30 to 
39 years old, 38.30 % from 40 to 49 years old, 17,80 % from 50 to 59 years old). The branches of 
chain stores were also observed number of employees (84.10 % 1 – 25 employees, 15.00 % 26 – 49 
employees, 0.90 % 50 – 249 employees).  

 
Figure 1. Description of the research sample 

Source: own processing 
 

3. Results and discussions 
Data in Table 1 show that the management of surveyed branches of chain stores in Presov region the 

most used promotional discounts (S6, 1.710). Its main aim is to attract more customers. Promotional pricing 
strategies are often a zero-sum game. If it works, competitors copy it and strategy loses its effectiveness. If it 
doesn't work, it means wasting money that could have been put into other marketing tools, for example to 
building up product quality or strengthening product image through advertising and other instrument of 
marketing communication. Based on the results of the research it can be concluded, that between the most 
commonly applied pricing strategies belong main competition pricing strategy (S4, 2.168), which has second 
place in our survey and discount pricing strategy (S13; 2.178) with third place. The main competition pricing 
strategy is about setting the price based upon prices of the similar competitor products. It is used more often by 
businesses selling similar products, which have the similar attributes. Branches of chain stores use discount 
pricing to sell low-priced products in high quantities. Occasional discounts and the discounts as the way of 
reward for loyal customers are effective. The ability to sell the products at full price can be eventually damaged 
by often discounts using.  

 

Table 1: Marketing pricing strategies 
 

 
N Mean Min. Max. Std. Dev. 

S1 107 3,131 1,000 5,000 1,237 

S2 107 3,000 1,000 5,000 1,197 

S3 107 3,477 1,000 5,000 1,022 

S4 107 2,168 1,000 4,000 1,023 

S5 107 2,850 1,000 5,000 1,164 

S6 107 1,710 1,000 4,000 0,813 

S7 107 2,841 1,000 5,000 1,074 

S8 107 2,654 1,000 5,000 1,229 

S9 107 2,720 1,000 5,000 1,180 

S10 107 2,841 1,000 5,000 0,837 

S11 107 2,336 1,000 4,000 1,081 

S12 107 2,879 1,000 5,000 1,187 

S13 107 2,178 1,000 5,000 0,989 
 

Source: Own processing, SPSS Statistics 18. 
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Based on the results above, it can be concluded that the least used marketing pricing strategy in the 

surveyed locations (in Presov region) are premium pricing strategy (S3, 3.477) and creaming (skimming) 
strategy (S1, 3.131). 

 

 
 

Figure 2. Marketing pricing strategies 
 
Source: own processing, SPSS Statistics 18. 

 
The data shows, that the most frequently price adjustment strategy is revisiting price strategy 

(S14; 1.598). After developing pricing strategies chain store often face situations in which they need to change 
prices. A price decrease might be brought about by excess plant capacity, declining market share, a desire to 
dominate the market through lower costs, or economic recession. A price increase might be brought about by 
cost inflation or over demand. Companies have to manage customer perceptions in raising prices carefully. 

The least used from price adjustment strategies are prompt payment discounts (S15; 3.729) and 
promotional discounts (S18, 3.393). 

 
Table 2. Price adjustment strategies 

 

 
N Mean Min. Max. Std. Dev. 

S14 107 1.598 1.000 4.000 0.738 

S15 107 3.729 1.000 5.000 1.121 

S16 107 2.897 1.000 5.000 1.310 

S17 107 2.757 1.000 5.000 1.331 

S18 107 3.393 1.000 5.000 1.035 

 
Source: own processing, SPSS Statistics 18. 

 

Figure 3 presents the results about price adjustment strategies (S14 – revisiting price 
strategy, S15 – prompt payment discounts, S16 – quantity discounts, S17 – seasonal discount and 
S18 – promotional discounts). 
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Figure 3. Price adjustment strategies 
 

Source: Own processing, SPSS Statistics 18. 
 

In the next part of survey contains the answers of participants about influence global financial 
crisis to selection marketing pricing strategies on their branches of chain stores. Relationship 
between global financial crisis and marketing pricing strategies was confirmed only in one case. It 
was geographical pricing strategy (S7, p=0.027; there is statistically significant relationship p<0.05). 
It is one of the adaptation marketing pricing strategies, which reflects variations in geographical 
demand and costs, market segment requirements, purchase timing, order levels and other factors. 

According to opinions of respondents (marketing managers of branches of chain stores in 
surveyed Presov region) global financial crisis does not have influence to selection marketing pricing 
strategy, specifically S1 – creaming (skimming) strategy, S2 – penetration pricing strategy, S3 – 
premium pricing strategy, S4 – main competition pricing strategy, S5 – high price/quality pricing 
strategy, S6 – promotional pricing strategy, S8 – price matching guarantees (PMG), S9 – everyday 
low pricing (ECLP), S10 – cost-plus pricing strategy, S11 – real-time pricing by competition strategy, 
S12 – price discrimination strategy and S13 – discount pricing strategy (there is no statistically 
significant relationship p>0.05).  

The results about the relationships between marketing pricing strategies and global financial 
crisis are presented in Table 4. 

 
Table 4. The relationships between marketing pricing strategies and global financial crisis 

 

 
Mean 

Std. 
Deviat

ion 
r(X,Y) rˆ2 T p N 

Const
. dep. 

Y 

Dir. 
dep. Y 

Const
. dep. 

X 

Dir. 
dep. X 

S 1 3.131 1.237 
         

GFC 2.252 1.100 -0.066 0.004 -0.679 0.499 107 2.436 -0.059 3.298 -0.074 

S 2 3.000 1.197 
         

GFC 2.252 1.100 -0.029 0.001 -0.294 0.770 107 2.331 -0.026 3.070 -0.031 

S 3 3.477 1.022 
         

GFC 2.252 1.100 -0.066 0.004 -0.678 0.499 107 2.499 -0.071 3.615 -0.061 

S 4 2.168 1.023 
         

GFC 2.252 1.100 0.021 0.000 0.211 0.833 107 2.204 0.022 2.125 0.019 

S 5 2.850 1.164 
         

GFC 2.252 1.100 -0.022 0.000 -0.224 0.823 107 2.311 -0.021 2.903 -0.023 
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Mean 

Std. 
Deviat

ion 
r(X,Y) rˆ2 T p N 

Const
. dep. 

Y 

Dir. 
dep. Y 

Const
. dep. 

X 

Dir. 
dep. X 

S 6 1.710 0.813 
         

GFC 2.252 1.100 0.083 0.007 0.849 0.398 107 2.061 0.112 1.573 0.061 

S 7 2.841 1.074 
         

GFC 2.252 1.100 -0.213 0.046 -2.237 0.027 107 2.873 -0.218 3.310 -0.208 

S 8 2.654 1.229 
         

GFC 2.252 1.100 0.114 0.013 1.176 0.242 107 1.982 0.102 2.367 0.127 

S 9 2.720 1.180 
         

GFC 2.252 1.100 0.091 0.008 0.940 0.349 107 2.021 0.085 2.499 0.098 

S 10 2.841 0.837 
         

GFC 2.252 1.100 -0.028 0.001 -0.285 0.776 107 2.356 -0.036 2.889 -0.021 

S 11 2.336 1.081 
         

GFC 2.252 1.100 0.039 0.002 0.400 0.690 107 2.160 0.040 2.250 0.038 

S 12 2.879 1.187 
         

GFC 2.252 1.100 0.060 0.004 0.614 0.540 107 2.093 0.055 2.733 0.065 

S 13 2,178 0,989 
         

GFC 2,252 1,100 -0,016 0,000 -0,160 0,874 107 2,290 -0,017 2,209 -0,014 
 

Source: Own processing, SPSS Statistics 18. 
 

The results about the relationships between price adjustments strategies and global financial 
crisis are presented in Table 5. 

 

Table 5. The relationships between price adjustments strategies and global financial crisis 
 

 
Mean 

Std. 
Deviat

ion 
r(X.Y) rˆ2 t p N 

Const
. dep. 

Y 

Dir.  
dep. Y 

Const
. dep. 

X 

Dir. 
dep. X 

S 14 1.598 0.738          

GFC 2.252 1.100 0.138 0.019 1.425 0.157 107 1.924 0.205 1.390 0.092 

S 15 3.729 1.121          

GFC 2.252 1.100 0.270 0.073 2.877 0.005 107 1.263 0.265 3.108 0.276 

S 16 2.897 1.310          

GFC 2.252 1.100 0.130 0.017 1.338 0.184 107 1.937 0.109 2.550 0.154 

S 17 2.757 1.331          

GFC 2.252 1.100 -0.054 0.003 -0.558 0.578 107 2.376 -0.045 2.905 -0.066 

S 18 3.393 1.035          

GFC 2.252 1.100 -0.196 0.038 -2.044 0.043 107 2.958 -0.208 3.807 -0.184 

 

Source: Own processing, SPSS Statistics 18. 
 

The relationships between price adjustments strategies and global financial crisis was 
conducted in case of prompt payment discounts (S15, p<0,05; p=0,005) and promotional discounts 
(S18, p = 0.043, there is statistically significant relationship p<0.05). Statistically significant 
relationship wasn´t confirmed between S14 – revisiting price strategy, S16 – quantity discounts, S17 
– seasonal discount and global financial crisis.  
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4. Conclusion  
The paper presents the results of survey that was conducted in Presov region in 107 

branches of chain stores. The participant asked to applying marketing pricing strategies and price 
adjustments strategies. The most used is main competition pricing strategy, promotional pricing 
strategy and discount pricing strategy. Many factor come into play in determining price, specifically 
customers, costs and competition. The marketing managers select final price and need to change 
prices too. The most frequently price adjustment strategy is revisiting price strategy. In next part was 
surveyed opinion of respondents to relationship between selection to marketing pricing strategies 
and global financial crisis and price adjustments strategies and global financial crisis. The statistically 
significant relationship was conducted in case of geographical pricing strategy, prompt payment 
discounts and promotional discounts. 
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Abstract: 

The goal of the paper is to compare the theory of Barro-Ricardian equivalence in the conditions of 
the Slovak economy. Firstly authors introduce the theory of Barro-Ricardian equivalence, and secondly, show 
the relevant data of the key economic variables (such as national savings, household savings and government 
savings). Due to the specific conditions that must be fulfilled to pronounce that the B-R theory is valid, authors 
place a hypothesis, that the B-R equivalence in Slovakia was never being valid. 
 
Keywords: Barro-Ricardian equivalence, national savings, Slovak national economy. 
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1. Introduction 
Barro-Ricardian equivalence is one of the theoretical instruments of the neoclassical 

economics (and economists), which is used to argue against the activistic fiscal policy. In general, 
this theory says, that the fiscal impulses of the government do not affect the national economy both 
in the long run and in the short run, or, the fiscal policy does not have any income effect. Although 
Ricardo introduced his theorem in his Principles or later in the Essay on the Funding System, he 
doubted of the validity of this theorem. 

The goal of this paper is to compare the theory of Barro-Ricardian equivalence in the 
conditions of the Slovak economy. The authors focus on the development of main variables dealing 
with the B-R theorem – such as national, private and government savings in relationship with the 
development of the fiscal policy of the Slovak government during the specific period. The hypothesis 
is that the B-R equivalence was never being fulfilled during the specific period. 
 

2. Barro-Ricardian equivalence 
We begin with the long term governmental budget constraint. From the short run point of 

view, it is possible (and it is very common) that the government creates budget surpluses or deficits. 
The governmental budget constraint ―works‖ upon the same principles as the budget constraint of a 
household. And it is also necessary for the government, as for the household, to keep its budget 
even from the long run point of view, or, the government (as the household) cannot spend more than 
it assesses. 

If the government today spends more than it gains on taxes, it is necessary to spend less 
than it gains on taxes tomorrow. So if: 

mailto:petrmusil1977@gmail.com
mailto:7981@post.sting.cz
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G1 – T1 > 0, then the government creates a budget deficit. 
 
G1... current government expenditures 
T1... current taxes 
 
In the future the government has to pay back the volume of the security plus the interest of 

the debt. For the future taxes it stands: 
 
T2 = G2 + (G1 – T1).(1 + rG), where: 
 
T2... future taxes 
G2... future government expenditures 
G1... current government expenditures 
T1... current taxes 
rG... interest rate on the government debt 

 
For the long run governmental budget constraint (expressed in the present value) it stands: 
 
G1 + (G2/1 + rG) = T1 + (T2/1 + rG) 
 
For this budget constraint we assume that the governmental initial debt equals to zero, and 

the government does not possess any initial wealth. We can also use the following Figure to draw 
the government long run budget constraint. 

 

 

Figure 1. Long run government budget constraint 
 

Source: Burda, Wyplosz (2009). 
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Regarding the government does not have any initial debt or wealth, the budget line intersects 
the axes origin. The budget line represents the fact, that if the government creates today a deficit, it 
must gain a surplus in the future and vice versa. If the government position is represented with spot 
A, the government created the budget surplus today, which allows creating the deficit in the future. If 
the government stands at spot B, it creates the deficit today, which implies the future budget surplus. 

The slope of the government budget line is determined with the real interest rate on 
governmental bonds. The higher real interest rate, the steeper the government budget line and the 
higher future surplus must be gained to payback the current deficit, and vice versa. 

Now we can explain the basic principles of the Barro-Ricardian equivalence. B-R equivalence 
deals with the long run private sector budget constraint upon the existence of the public sector. B-R 
equivalence says, that the fiscal expansion today induces the equivalent increase of private savings, 
so the fiscal expansion does not have any impact on the volume of national savings on one hand, 
and the economic performance on the other hand (ceteris paribus of course). To explain the B-R 
equivalence we use the following Figure. 
 

 

 
Figure 2. Household budget constraint and the B-R equivalence 

 
Source: Burda, Wyplosz (2009). 

 
The budget constraint BL represents the situation of the household before the taxation. Spot 

A represents the initial income equipment of the household (Y0 – income today, Y1 – income 
tomorrow). If the government introduces the taxation, the disposable income of the household 
decreases in every period. We can say that the household´s budget line shifts leftwards to the BL´. 
Now the spot B represents the initial income equipment of the household. The horizontal distance of 
spots A and B means the volume of taxes today, and the vertical one represents the volume of taxes 
tomorrow. 
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We now suppose that the government accepts some expansionistic fiscal policy, it decreases 
the taxes today, let´s say. If the government does not reduce its expenditures as well, it implies that 
the government will have to increase the taxes in the future. This measure would lead to the shift of 
the household along the BL´ downwards, let´s say to the spot C. This would normally increase the 
consumption today (C0), and decrease the consumption tomorrow (C1), because of the future 
increase of the taxes. But we assume, that the households are forward looking, so they expect the 
future tax increase. That´s why they do not increase their current consumption, but they start to 
create additional savings. Those additional private savings are the same volume as the decreased 
public savings (as a result of the current decrease of the taxation). The volume of additional private 
savings is represented with the horizontal distance of spots B and C. The government deficit is 
financed entirely with the additional private savings. 

What more, the fiscal expansion does not have any income effect. Why? We have to realize, 
that if the government lends a unit (of currency or production) today, it pays back the same unit plus 
the interest (1+r). What is the present value of 1+r? It equals to unity, so current unit of currency or 
production equals to the future unit of currency or production (computed in the present value). 

There are also some important assumptions, which must be fulfilled if we want the B-R 
equivalence theorem to ―work‖: 

 

Á households do not perceive the government bond as an additional wealth 

Á households are forward looking, so they know that current fiscal expansion implies future 
fiscal restriction 

Á the real interest rate for households equals to the government´s real interest rate 

Á taxes do not distort the markets (they do not influence the volume of the economic output) 

Á tax burden is distributed equally within the population 

Á there are no loan restrictions 
 

 

3. Comparison with the data 
In further text we will look at the development of the main variables of the Barro-Ricardian 

equivalence theorem. To identify the validity of B-R equivalence in Slovakia we will at first look at the 
development of the private and public consumption, which shows the following Figure. 

 
Figure 3. Private and public consumption in Slovakia 1995 – 2010 (y/y %, constant prices) 

 
Source: Eurostat (2011), own calculations. 
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The development of public and private consumption shows that it is very likely that the B-R 
equivalence theorem does not work. The percentage change of private consumption expenditures is 
almost sTable, only in 2003, 2009 and 2010 the growth rate of private consumption was close to 
zero. In the rest of the period there is almost sTable 5% growth per year. On the other hand the 
development of public consumption expenditures was very unsTable in the whole period. We can 
see a rapid growth of public consumption in one year and a rapid decrease in the following year. The 
development of private and public consumption expenditures is not opposite to each other, so we 
can say that those variables do not influence each other, so such a development tells us that the B-R 
equivalence does not work. 

The following Figure shows us the development of public and private savings in Slovakia. If 
the B-R equivalence theorem is valid, the absolute changes of private savings should be 
compensated with the opposite absolute change of public savings. 
 

 
Figure 4. Absolute changes of private and public savings  

in Slovakia 1996 – 2010 (Mn. EUR, constant prices of 2000) 
 

Source: Eurostat (2011), own calculations. 

 
If we look at the Figure 4, we can see that in each year the public savings decreased by 500 

– 2500 million EUR. The B-R equivalence theorem says that if the public savings decrease by 500 
million, the private savings should increase by the same volume. The Figure 4 shows that this is not 
the case. In most years the private savings decreased as well. 

The final Figure shows the development of gross national savings. The red curve shows the 
development of the savings rate measured as a share of GDP, the blue columns represent the 
absolute volume of national savings in constant prices. 
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Figure 5. National saving in Slovakia 1994 – 2010 (Mn. EUR of 2000, % of GDP) 

 

Source: Eurostat (2011), OECD (2011). 
 

What would be the development of these variables if the B-R equivalence theorem works? 
The volume of national savings in absolute numbers should remain unchanged, ceteris paribus, 
while the rate of the national savings should ceteris paribus decrease. Why? Because of the growth 
of GDP. We can see that such a development is valid for the period 1994 – 2002. Can we say then it 
is due to the prediction of the B-R equivalence theorem? It would be quite strong conclusion (the 
previous Figures showed us that other variables development does not support the B-R equivalence 
validity). Such a development could be more or less explained as follows: the additional product had 
only a very small effect on the willingness to save, and it is very probable that the additional product 
lead mostly to the growth of consumption more than savings. In the following years, since 2003, we 
can see that the savings rate stabilized around the 20 % level, which is very common in the standard 
market economies. 
 
4. Conclusion 

We tried to find some path of the Barro-Ricardian equivalence in the development of the 
Slovak national, public and private savings and the development of public and private consumption. 
We introduced the theory of B-R equivalence and then we tried to apply. According to the 
development of the consumption and savings in Slovakia between 1994 and 2010, we have to say 
that there is no sufficient proof of the validity of B-R equivalence theorem, although the development 
of national savings between 1994 and 2002 looks like comparable with the B-R equivalence 
theorem. 
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Journal of Advanced Studies in Finance - Biannually 
 

Editor in Chief: PhD. Laura Ştefănescu 
Co-Editor: PhD Rajmund Mirdala 
 
The Journal aims to publish empirical or theoretical 
articles which make significant contributions in all 
areas of finance, such as: asset pricing, corporate 
finance, banking and market microstructure, but also 
newly developing fields such as law and finance, 
behavioral finance, and experimental finance.  The 
Journal will serves as a focal point of communication 
and debates for its contributors for better 
dissemination of information and knowledge on a 
global scale. 
JASF is indexed in RePEC, IndexCopernicus and 
EBSCO databases. 
 
Web: http://www.asers.eu/journals/jasf.html  
Email: jasf@asers.eu  

 
Journal of Environmental Management and Tourism – Biannually 

 

Editor in Chief: PhD Cristina Barbu  
 

Journal of Environmental Management and 
Tourism will publish original research and seeks to 
cover a wide range of topics regarding 
environmental management and engineering, 
environmental management and health, 
environmental chemistry, environmental protection 
technologies (water, air, soil), pollution reduction at 
source and waste minimization, energy and 
environment, modeling, simulation and optimization 
for environmental protection; environmental 
biotechnology, environmental education and 
sustainable development, environmental strategies 
and policies. 
JEMT is indexed in RePEC, IndexCopernicus and 
EBSCO databases. 
Web: http://www.asers.eu/journals/jemt.html   
Email: jemt@asers.eu  
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Journal of Research in Educational Sciences – Biannually 
 
Editor in Chief: PhD Laura Ungureanu 
 
The Journal is design to promote scholarly thought in 
the field of education with the clearly mission to provide 
an interdisciplinary forum for discussion and debate 
about education‘s most vital issues. We intend to 
publish papers that contribute to the expanding 
boundaries of knowledge in education and are focusing 
on research, theory, current issues and applied 
practice in this area. 
 
Journal of Research in Educational Sciences is 
indexed in RepEC, IndexCopernicus and EBSCO 
databases. 
 
Web: http://www.asers.eu/journals/jres.html  
Email: jres@asers.eu  

 

 
 

Theoretical and Practical Research in Economic 
Fields – Biannually  
 
Editor in Chief: PhD Laura Ungureanu 
Co-Editor: PhD Ivan Kitov 
 
Theoretical and Practical Research in Economic 
Fields publishes original articles in all branches of 
economics - theoretical and empirical, abstract and 
applied, providing wide-ranging coverage across the 
subject area. Journal promotes research that aim at 
the unification of the theoretical-quantitative and the 
empirical-quantitative approach to economic problems 
and that are penetrated by constructive and rigorous 
thinking.  
The Journal is indexed in RepEC, IndexCopernicus 
and EBSCO databases. 
Web: http://www.asers.eu/journals/tpref.html  
Email: tpref@asers.eu  
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