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Abstract 

Long-term macroeconomic stability is the most important objective of benevolent decision-

makers. Moreover, the link between economic growth and macroeconomic stability becomes 

very intriguing for the scholars during and after the moments of the Great Recession. Our 

research of the volatility-growth nexus in the case of Macedonia has resulted in different and 

consistent remarks. First, we can agree with the authors that the concept of macroeconomic 

stability is too comprehensive and complex and therefore it is challenging to provide a 

suitable proxy. The break-down of the concept to financial, economic and price stability is 

one possible way to address and capture important features of macroeconomic stability. 

Further, we have documented that the Macedonian economy remained relatively immune to 

the occurrence of crises during the period of distress in the wake of and during the Great 

Recession from 2007 to 2009, although it signalled warnings about the risks for potential 

banking and financial crises. Also, the period of restoring and maintaining of financial 

stability after Q2 2010 has been marked by overly conservative behaviour by Macedonian 

banks, lack of investor confidence and absence of robust growth. This confirmed that the 

financial stability reached a state at which any additional increase would further sterilise the 

economy. Finally, our results show that the lagged values of growth variable as well as the 

growth volatility and the financial stability indicator all have negative relationship with the 

growth rate. Regarding the price volatility, our findings suggests that the immediate effect is 

negative, yet positive after one quarter considering that the producers will likely have enough 

time to include price volatility in the calculations and thereby mitigate the adverse effects. 
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1. Introduction 

 

There is a general consensus that good macroeconomic policies promote higher economic 

growth by providing a sound financial and economic environment. Historically, 

macroeconomic policies improved in a majority of developing countries in the 1990s, but the 

expected growth benefits failed to meet high expectations by policy-makers. In addition, a 

series of financial crises severely deteriorated growth and worsened economic conditions 

(Serven and Montiel, 2004). Any shock to the economic system is likely to be reflected in 

macroeconomic statistics (Bleaney, 1995). Based on long-term data for 30 countries up to 

2006, Barro and Ursúa (2009) revealed 232 stock-market crashes (multi-year real returns of -

25% or less) and 100 depressions (multi-year macroeconomic declines of 10% or more). 

Easterly (2001) very remarkable stressed that crises are more likely symptoms of the growth 

slowdown that its cause. These developments turn out one important question: what is the 

relationship between instability and economic growth? In other words, we are interested to 

find out how stability affects growth performances. What is behind this relationship? Is 

volatility a source or a symptom? Through what transmission mechanisms does volatility 

affect economic growth? 

There are many reasons to believe that growth and economic volatility may be linked, 

either positively or negatively. For instance, if there are irreversibilities in investment and 

incomplete financial markets under imperfect market structures, then increased volatility can 

lead to lower investment. Further, if there is a precautionary motive for savings (Mirman, 

1971; Aizenman and Marion, 1993; Aizenman and Marion, 1995), then higher volatility 

should lead to a higher savings rate, and hence a higher growth performance (Ramey and 

Ramey, 1995). Hence, economic instability has a negative impact on output growth and thus 

on future consumption. Volatility has this negative effect through its links with various forms 

of uncertainty and with the tightening of binding investment constraints (Loayza et al, 2007).  

In addition, the level of inflation is strongly associated with the volatility of relative 

prices. For these reasons and because high levels of inflation are likely to be viewed as 

unsustainable, inflation itself is commonly taken as a summary indicator of price instability 

(Serven and Montiel, 2004). Higher inflation is associated with lower growth because lower 

real balances reduce the efficiency of factors of production, and because there may be a link 

between government purchases and the use of the inflation tax (Fischer, 1983). Moreover, 

price stability is of particular interest for understanding of growth-finance relationship and 

the mechanisms of transmission. If one country is  stable,  then  there  is  a  relative  

investment  prospect  and  savers  can  decide  about  what investment forms there should be 

with respect to the expected returns. In stable countries it is simple to transform savings into 

investment with the help of banks or markets. In this case we can indirectly explain why rich 

countries demonstrate this link, not only because they are rich but because they are stable 

(Rousseau and Wachtel, 2002; Perri, 2014).  

On another subject, what about possible link between financial instability and growth? 

Financial stability plays a dominant role in the modern financial theory. Moreover, financial 

stability is a commonly employed word in the financial literature. Once upon a time, the 

German Minister of Finance emphasised that stability is not everything, but without stability 



everything becomes nothing.  The  mission  of  De  Nederlandsche  Bank  (DNB)  can  be 

summarised  as  follows: stability  to  us  is  worth  its  weight  in  gold.  However, financial 

stability evaluation has become more challenging (Simonovska et al, 2015). Also, to the best 

of his understanding, Blejer (2005) stressed that there is no important empirical paper which 

dealing and pertaining to financial stability-growth relationship. As a consequence, we 

consider this as a very good room for substantial academic improvements. 

In sum, macroeconomic  instability,  both  a  source  and  a  reflection  of  growth and 

development,  is  a fundamental concern for developing countries. In other words, in  the  last  

decades,  at  least  the  40  most  volatile  countries  in  the  world  are  developing  economies 

(Hnatkovska and Loayza, 2005). We have witnessed a spectacular divergence of growth level 

amongst developing countries (Bleaney, 1995). Among the most volatile are not just small 

economies (Dominican Republic and Togo) but also large ones (China and Argentina). More 

precisely, not only are the effects of volatility larger in developing countries but these 

countries   also   facing   more   macroeconomic   volatility   than   do   industrial countries. 

Their high aggregate instability results from a combination of large external shocks, volatile 

macroeconomic environment, microeconomic rigidities, and weak institutions (Loayza et al., 

2007). Basically, the effect of business cycles on growth is much larger for poor countries or 

countries with a lower degree of financial development (Fatás, 2002). Since the external 

environment is more or less similar for all developing countries this divergence of 

performance has concentrated attention on the internal determinants of growth and has 

sharpened the debate about specific economic determinants in the developing world.  

Therefore, our intention is to revisit the relationship between macroeconomic 

instability and economic growth by using advanced econometric methodology. More 

specifically, we are interested to determine the effects of volatility on growth rate in 

Macedonia as an excellent example of a developing country. A convincing result largely 

depends on providing reliable proxies for this issue. The number of variables which may be 

considered as potential candidates in a model is very large, even if we confine ourselves to 

those which have been found to be empirically significant in valuable empirical researches 

(Bleaney, 1995). In order to examine the link between volatility and economic growth in 

Macedonia, we are focused at the level of macroeconomic outcome variables as well as on 

our original financial stability indicator. 

The rest of the paper is structured as follows. In section 2, we briefly review existing 

literature and describe various methodological approaches towards macroeconomic instability 

and economic growth relationship.  The main empirical results then appear in Section 3. At 

last, Section 4 is presenting our concluding remarks based both on empirical and theoretical 

analysis. 

 

2. Brief overview of previous literature 

 

The  problem  of  the  economic  growth  and  macroeconomic  stability  becomes  

particularly  relevant and topical in moments of recession and economic crises, as nowadays. 

The beginning of the new millennium, namely, brought another recession to the world 

economy and put the question on the economic growth again at the top of the economic 

agenda (Šokčević and Štokovac, 2011). Growing body of research suggests that higher 



volatility is causally associated with lower growth (Wolf, 2005). Moreover, macroeconomic 

stability is regarded and acknowledged as a growth prerequisite (Sanchez-Robles, 1998). 

Conceptually, macroeconomic instability refers to phenomena that make the 

macroeconomic environment less predictable, and it is of concern because unpredictability 

hampers resource allocation decisions, investment and growth. Macroeconomic instability 

can take the form of volatility of leading macroeconomic variables or of unsustainability in 

their behaviour which predicts future volatility. Nevertheless, a long time ago, business-cycle 

theory and growth theory have traditionally been treated as unrelated areas of macroeconomic 

arena. Specifically, little attention has been paid to the effect of macroeconomic volatility on 

growth prospects. Furthermore, bunch of literature has remained silent on the subject of 

volatility (Lucas, 1987). Still the picture is far from rosy despite some substantial and major 

improvements. The negative volatility-growth nexus was notably documented by Ramey and 

Ramey (1995). They have conducted an empirical analysis that demonstrates a strong 

negative link between volatility and growth. By using a panel of 92 countries, they concluded 

that countries with higher volatility have lower mean growth, even after controlling for other 

country-specific growth correlates. 

Also, based on extensive cross-country data, Kormendi and Meguire (1985) have 

shown that countries with higher volatility in terms of output growth tend to experience 

higher mean growth rates. Further, Bleaney (1995) has found that macroeconomic instability 

has an important negative influence on investment and growth in developing countries. 

Concretely, volatility appears to be associated with low growth for a given rate of investment, 

and possibly also with a lower rate of investment. There is some evidence that 

macroeconomic instability affects growth principally by reducing the effectiveness of fixed 

capital investment, but the main problem of this study could be the small sample. Therefore, 

we cannot draw definite and comprehensive conclusions. Additionally, in contrast to the 

many studies (e.g. De Gregorio, 1992; Fischer, 1993; Barro, 1995; Fischer et al., 1996; 

Andres and Hernando, 1997; Bruno and Easterly, 1998; Ghosh and Philips, 1998; Gillman et 

al., 2002; Efendic et al., 2008; for European transition countries, see interesting theoretical 

discussion in Šokčević and Štokovac, 2011), this paper does not suggest any negative 

influence of inflation on growth. Yet, it is worthy to note that there is no clear and strong 

evidence that disinflation necessarily incurs significant output costs, even at moderate 

inflation rates. Basically, losses only appear to arise when moderate inflation is stabilised in 

the presence of exchange rate pegs. Even in this context, however, the losses seem likely to 

be due to undervalued pegs, rather than pegs per se (Christoffersen and Doyle, 1998). 

Importantly, Hnatkovska and Loayza (2005) empirically discussed the relationship 

between macroeconomic volatility and long-run economic growth. They found that indeed 

macroeconomic volatility and long-run economic growth are negatively related. This 

negative link is exacerbated in countries that are poor,   institutionally   underdeveloped,   

undergoing   intermediate   stages   of   financial   development, or unable to conduct 

countercyclical fiscal policies.  They provided evidence that this  negative  relationship  over 

the 1960-2000 period actually  reflects  the  harmful  effect  from  volatility  to  growth. 

Moreover,  they suggested that  the  negative  effect  of  volatility  on  growth  has  become  

considerably  larger  in  the  last   decades  and  that  it  is  mostly  due  to  large  recessions 

rather than normal cyclical fluctuations. Consistent with previous work on this topic, Imbs 



(2002) further confirmed that growth and volatility are negatively related across countries, 

but show that the relation reverses itself across sectors. Famously, he claimed and argued that 

the relationship between volatility and growth may be positive or negative depending on the 

impact of various transmission mechanisms. Interestingly Kroft and Lloyd-Ellis (2002) have 

documented a significant negative correlation between growth and medium-term business 

cycle fluctuations, and a significant positive correlation between growth and short-term, year-

to-year fluctuations. Recently, by using the original index for measuring of macroeconomic 

stability, Sirimaneetham and Temple (2009) suggested that growth is found to be positively 

associated with macroeconomic stability in a sample of 70 developing countries. 

Finally, the countries  in  Eastern  Europe  have  undergone  a  long  and  difficult  

process of transformation from centrally planned to market economies. All  

macroeconomists, and  especially  those  interested  in  growth,  may  draw insights  and  

lessons  from  the attentive  consideration  of  these  processes.  These facts have implied a 

particular pattern of growth in the last decades, with their own features.  In terms of Eastern 

Europe, Martínez and Sanchez-Robles (2009) have examined the link between 

macroeconomic stability and growth.  More precisely, they carried over a panel data analysis 

of 13 countries over the period 1992-2008. They  found that macroeconomic stability,  

captured  by  low levels  of  inflation  and  public  deficits,  has  been  beneficial and plays 

substantial role for  growth  according  to  their estimations. 

Overall, existing theoretical and empirical work has given some indefinite responses to 

question about the dichotomy of volatility and growth. Most of the studies confirmed 

negative relationship between macroeconomic instability and economic growth, but they are 

facing many methodological problems. Although macroeconomic stability could be important 

for growth, the strength of the empirical relationship remains uncertain.  Possible argument 

and explanation is that the observed correlation between stability and growth is mainly due to 

a small number of countries with the very worst macroeconomic outcomes (Sirimaneetham 

and Temple, 2009). Thereof, with all this in mind, the paper explores some alternative 

methods. Strictly speaking, our objective in this paper is to determine empirically the extent 

to which instability matters to economic growth in Macedonia. The paper represents an 

updated contribution in this direction. It assesses the impact of various measures of 

macroeconomic instability on growth. Our approach differs in some ways from those of the 

authors just cited here, but the general conclusions correspond to the literature about 

macroeconomic management. 

 

3. Empirical analysis 

The empirical analysis investigates the relationship of the macroeconomic stability 

and economic growth for the Macedonian economy in the period from Q1 2006 to Q3 2016. 

The length of the period was deliberately chosen to capture three periods of various 

developments in the economy with its constituent sectors: 1) period of high activity of the 

financial sector and strong economic performance before the events of the global economic 

crisis, 2) period of macroeconomic fragility with multiple critical signals and sharp drop in 

economic performance during the events of the global economic crisis and 3) period of 

restore of the macroeconomic stability at the time of external vulnerabilities after the events 



of the global economic crisis. Macroeconomic stability refers to the economy as a whole and 

thus its measurement requires examination of various constituent sectors of the economy. For 

the purpose of our analysis, we break down the concept into three different kinds of stability, 

namely: 1) financial stability, 2) economic stability and 3) price stability.  

Financial stability denotes a state at which the financial system is functioning with 

low risks of default, low uncertainties on the financial markets and stable growth of the 

monetary aggregates. The functioning of the financial system is vital for the economy, 

because it may have implications on different macroeconomic sectors. Because of the 

structural complexity of the financial system and its relation to the macroeconomic sectors, in 

particular the monetary sector, the proper measurement of financial stability cannot be 

proxied by individual economic indicators and therefore relies on the use of composite 

indicators. For that purpose, our analysis employs the composite financial stability indicator 

constructed in Simonovska, et al. (2015). The authors have developed a composite indicator 

as a weighted sum of adjusted individual indicators classified across three components – 

financial sector (weight of 75%), monetary sector (weight of 15%) and financial markets 

(weight of 15%). For the financial sector, they use the annual credit growth (weight of 10%) 

and the non-performing loans ratio (weight of 15%) as proxies for the credit risk, the capital 

adequacy ratio (weight of 25%) as measure of the solvency risk and the liquidity ratio 

(weight of 25%) as an indicator for the liquidity risk; for the monetary sector, they opt for the 

annual growth of the monetary aggregate M2 and for the financial markets, they use the stock 

index volatility. 

Economic stability refers to the state of economy at which the output is fairly constant 

and free of the influence of any factors that may cause large fluctuations. Higher economic 

stability implies lower uncertainty, resistance to excessive shocks and higher predictability of 

the future growth path. Though economic stability stems from the developments within the 

real sector, it is strongly dependent on the developments in the other macroeconomic sectors, 

but most notably on the stability of the financial system. As the less volatile movement of the 

output has a central role in ensuring economic stability and the growth domestic product 

(GDP) is a usual measure for the output of an economy, we employ the volatility of the real 

GDP growth rate as a measure for economic stability.  

Price stability implies low and stable inflation. The concept can be linked to economic 

stability in the sense that low and stable inflation is an important pre-condition for achieving 

economic stability. Since the inflation is targetted through the monetary policy and the level 

of the monetary aggregates have high interconnectedness with the inflation rate, the level of 

price stability may also be affected by the developments in the financial system and the 

financial stability in general. As a proxy for price stability in our analysis, we use the 

volatility of the inflation rate. 

The empirical analysis is organised in two sub-sections. The first one deals with the 

detection of crises for the Macedonian economy over the analysed period, while the second 

one includes the development of an econometric model for examining the link between the 

macroeconomic stability and the economic growth in the country. 
 

3.1. Detection of crises 
 



In this section, we analyse the occurrence of crises in Macedonia in the period from Q1 2006 

to Q3 2016 through the financial stability distress framework introduced by Simonovska, et 

al. (2015). This framework includes the constituent financial indicators of the composite 

financial stability indicator and is based on the assumption that a "shock" in one financial 

indicator is usually followed by unfavourable movements in other financial indicators. The 

term "shock" in that context is defined as a deviation of an indicator from the threshold value 

assigned to it. The threshold values for the financial indicators were set as follows: maximum 

of 20% for credit growth, NPL ratio and growth of M2; maximum of 100% for sotck index 

volatility; minimum of 12% for capital adequacy ratio and 40% for liquidity ratio. Depending 

on the number of indicators experiencing shocks in their movements, the authors implement a 

scenario analysis, where different cases of shocks in the financial indicators are termed as a 

sign, warning or a crisis. The following table summarises the scenarios in the financial 

stability distress framework: 

Table 1: Scenarios of financial stability distress. 

Indicator Type of distress Signal 

Annual credit growth 

Non-performing loans/Total loans 

Capital adequacy ratio 

Liquid assets/Short-term liabilities 

Annual growth of M2 

Stock index volatility 

sign 

sign 

sign 

sign 

sign 

sign 

early sign for a banking crisis 

early sign for a banking crisis 

early sign for a solvency crisis 

early sign for a liquidity crisis 

early sign for inflationary pressures 

early sign for a financial crisis 

Annual credit growth and 

Non-performing loans/Total loans 

Capital adequacy ratio 

Liquid assets/Short-term liabilities 

Annual growth of M2 

 

Stock index volatility 

Non-performing loans/Total loans and 

Capital adequacy ratio 

Liquid assets/Short-term liabilities 

Annual growth of M2 

 

Stock index volatility 

Capital adequacy ratio and 

Liquid assets/Short-term liabilities 

Annual growth of M2 

 

Stock index volatility 

Liquid assets/Short-term liabilities and 

Annual growth of M2 

 

Stock index volatility 

Annual growth of M2and 

Stock index volatility 

 

warning 

warning 

warning 

warning 

sign 

warning 

 

warning 

warning 

warning 

sign 

warning 

 

warning 

warning 

sign 

warning 

 

warning 

sign 

warning 

 

warning 

 

warning for a banking crisis 

warning for a solvency and systemic crises 

warning for a liquidity and systemic crises 

warning for a banking crisis 

early sign for macroeconomic instability 

warning for a banking and financial crises 

 

warning for a systemic crisis 

warning for a systemic crisis 

warning for a banking crisis 

early sign for macroeconomic instability 

warning for a banking and financial crises 

 

warning for a systemic crisis 

warning for a solvency crisis 

early sign for macroeconomic instability 

warning for a solvency and financial crises 

 

warning for a liquidity crisis 

early sign for macroeconomic instability 

warning for a liquidity and financial crises 

 

warning for a financial crisis 

Annual credit growth and 

Non-performing loans/Total loans and 

Annual growth of M2 

Annual credit growth and 

crisis 

warning 

 

crisis 

banking crisis 

warning for macroeconomic instability 

 

banking and financial crises 



Non-performing loans/Total loans and 

Stock index volatility 

any combination of three involving  

Annual growth of M2 and 

Stock index volatility 

any other combination of three involving 

Stock index volatility 

any other combination of three 

any combination of more than three 

 

 

warning 

 

 

 

crisis 

crisis 

crisis 

warning 

 

 

warning for macroeconomic instability and 

financial crisis 

 

 

systemic and financial crisis 

systemic crisis 

systemic crisis 

warning for macroeconomic instability 

Source: Simonovska, et al. (2015). 

 The detection of crisis shows that the financial system in Macedonia was primarily 

exposed to shocks during the continuous period of credit boom in the wake of the events of 

the global economic crisis and continued during the period of sharp drop of the economic 

output until the stability has been fully restored since Q2 2010. Shocks were recorded in four 

financial indicators – the credit growth, the liquidity ratio, the growth of M2 and the stock 

index volatility – and they have raised concerns and strongly affected the future prospects for 

the economy and most notably the behaviour of the financial institutions. Excessive credit 

growth was recorded from Q1 2006 to Q1 2009, which coincides with the period of credit 

boom in the global economy. The increased credit activity in this period boosted higher 

economic growth, but it also signalled an early sign for a banking crisis in the first half of 

2006, eventually evolving into a warning for a banking crisis with potential adverse effects 

on the financial markets and the macroeconomic stability amid the galloping growth of the 

monetary aggregate M2 from Q3 2006 to Q1 2008 followed by rapid increase in the inflation 

rate in the second half of 2007 and much of 2008 and the escalated stock index volatility in 

Q3 2006 and during most of 2007. Despite the effects on the monetary and real sector, the 

credit growth also worsened the liquidity of the financial institutions during the period from 

Q2 2008 to Q1 2010 and the distress turned into a warning for liquidity and systemic crises in 

2008 and the first half of 2009. In that period, the growth tendency of M2 and the stock index 

value were sharply declining, while the continued excessive credit growth severely resulted 

in extended average maturity of the credit portfolios, thus leading to the exhaustion of liquid 

assets that reflected in the significant drop of liquidity in the entire banking sector. Namely, 

the increase of the negative prospects about the banking sector combined with the risk of a 

sudden drop in the asset prices raised liquidity concerns and warned about the fragility of the 

entire financial system. At the same time, the unfavourable movements have strongly 

amplified to the real sector, where the real GDP growth slipped below zero for two quarters 

of 2009 and the inflation rate had a rapid decline from almost two-digit to negative values 

from Q2 2008 to Q3 2016. The risks and warnings for the collapse of the financial system 

amid the recession have crunched the credit to the economy from the end of 2008 through 

much of 2009, whereas the excessive credit growth precipitously dropped to almost zero-

level rates. Following the drop of the credit activity, the prospects about the banking sector 

and the fragility of the entire financial system have begun improving. No signals or warnings 

for crises have been detected since Q2 2010, yet the growth of the economic output remained 

slow and prone to the negative impact of exogenous changes, which in some quarters of 

2010, 2011 and 2012 has even experienced negative rates. The central bank has started a 



transition towards macro-prudential regulation of the banking sector, while the banks as 

primary financial institutions have adopted a prudent behaviour, limiting the availability of 

credit to the high quality demand for loans and keeping the credit growth at one-digit rates. 

The other financial indicators have been relatively stable and far away from their threshold 

values, implying pronounced conservatism of the financial system that stifles the growth 

potential of the economy. Measures aimed at easing the availability of credit and stimulating 

credit growth in support of the economic activity were overtaken to very little avail, as the 

investor confidence and the quality of demand for loans have not improved yet significantly. 

The difficulties in triggering expansion of the credit and subsequently the economic activity 

was also coupled by an extended period of very low inflation rate that turned negative in nine 

out of ten quarters from Q2 2014 to Q3 2016. 

Chart 1 depicts the movements for the six financial indicators constituting the 

composite financial stability indicator as well as for the real GDP growth rate and the 

inflation rate over the entire analysed period. The shadowed plot areas denote the periods 

when the financial indicators deviated from their threshold values and when the real GDP 

growth rate and the inflation rate had negative values. 

Chart 1: Movement of the six financial indicators constituting the composite financial stability indicator, the 

real GDP growth rate and the inflation rate in Macedonia during the period from Q1 2006 to Q3 2016. 
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3.2. Econometric model 
 

 The detection of crises is useful in revealing the main risks that the financial system in 

Macedonia was exposed to and how the endogenous changes in the financial system affected 

the macroeconomic sectors, but it is insufficient in determining the extent to which the 

detected risks and the stabilisation process affected the economic output. For the purpose of 

estimating this effect, in this section, we develop an econometric model based on the break-

down of the concept of macroeconomic stability to financial, economic and price stability. 

Thus, we consider a linear model of the form: 

     ∑    (  ) 

   

     

        ∑        (  )        

   

     

     

where   stands for time,   denotes the number of lags,    is the real GDP growth rate,     is 

the composite financial stability indicator,       is the standard deviation of the inflation rate 

as a measure of the price volatility,     is the standard deviation of the real GDP growth rate 

as a measure of the growth volatility,   is the constant,   ,   ,    and    are the regression 

coefficients and    is the error term. We estimate the regression coefficients using the 

autoregressive distributed lag (ARDL) approach developed by Pesaran and Shin (1999) and 
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further extended by Pesaran et al. (2001). The ARDL approach allows large flexibility and 

has multiple advantages over the cointegration tecniques and the other models used to study 

the linear long-run relationship in a model. Some of the advantages that we reckon as 

important are the usefulness in employing both stationary and non-stationary as well as 

fractionally cointegrated time series (Pesaran and Pesaran, 1997) and the ability to distinguish 

between dependent and explanatory variables that make the estimation possible even when 

the explanatory variables are endogenous (Pesaran and Shin, 1999). 

 The time series employed in the model are all stationary at level. Using the ARDL 

bounds testing approach, we have obtained that the number of optimal lags for the growth 

variable is four and one for the price volatility variable. The estimation results for the 

coefficients and their p-values are reported in Table 2. 

Table 2: Estimation results from the regression analysis using the ARDL approach. 

 Real GDP growth rate 

Real GDP growth rate (-1) 
- 0.375*** 

0.007 

 

Real GDP growth rate (-2) 
-0.531† 

<0.001 

 

Real GDP growth rate (-3) 
-0.295 

0.797 

 

Real GDP growth rate (-4) 
-0.248** 

0.026 

 

Financial stability index 
-0.158† 

<0.001 

 

Price volatility 
-0.392** 

0.037 

 

Price volatility (-1) 
0.647*** 

0.002 

 

Growth volatility 
-0.970** 

0.013 

 

Constant 
13.393† 

<0.001 

 

R-squared 

Adjusted R-squared 

Number of observations 

0.756 

0.678 

34 

Signs *, **, *** and † denote significance at the level of 10, 5, 1 and 0.1%, respectively. 

The results show that the lagged values of the real GDP growth rate all negatively 

impact its future movement, whereas statistically significant are the coefficients for the 

relationship between the lagged values for one, two and four quarters. These findings are not 

unusual mostly due to the lack of robustness of the growth following the period of distress 

and its increased sensitivity to exogenous changes. The inverse relationship of the growth and 

its lagged values also points out to the absence of stable growth path. Highest magnitude of 

the negative impact of -0.531 (statistically significant at the level of 0.1%) is found for two 

lags, indicating that an increase of the real GDP growth rate by 1.0 percentage points now 

suggests an expected fall of slightly more than 0.5 percentage points after half a year. In the 

case when the link is examined one quarter in advance, the negative impact has a magnitude 

https://journalofeconomicstructures.springeropen.com/articles/10.1186/s40008-016-0037-8#CR03


of -0.375 (statistically significant at the level of 1%); in the case when examining one year in 

advance, the negative relationship weakens to -0.248 (statistically significant at the level of 

5%). The latest finding suggests that the explanatory power of the lagged values diminishes 

and the statistical significance reduces with the extension of the lagged period, which 

normally reflects the higher uncertainty and the limited predictability over the longer time 

horizons.  

In regard to the impact of the growth volatility, a much higher inverse relationship of -

0.970 (statistically significant at the level of 5%) was demonstrated, which can be properly 

considered a complementary finding in support to the lack of robustness of the growth after 

the distress. High volatility of the growth rate means that the economy has not reached a state 

at which the economic sectors are continuously contributing to the maintenance of a stable 

growth with positive future prospects. The estimation results did also demonstrate an inverse 

relationship of -0.158 (statistically significant at the level of 0.1%) between the financial 

stability indicator and the growth rate, meaning that an increase of the indicator by about 6 

points would decrease the real GDP growth rate by about 1.0 percentage points. Simonovska, 

et al. (2015) explain that the overly high level of financial stability measured by the financial 

stability indicator signals conservatism and prompts overtaking measures towards increasing 

credit activity and restoring investor confidence. As already pointed out, the restored 

financial stability after the Q2 2010 was accompanied with pronounced conservatism 

accompanied by very low levels of credit growth that are insufficient for triggering an 

economic expansion. Thus, any increase of the value of financial stability indicator amid 

pronounced conservatism would additionally sterilise the economy and likely contribute to a 

decrease of the growth rate. Divergent results were obtained only about the relationship of the 

price volatility and its lagged value for one quarter with the growth rate. That is to say, the 

impact of the price volatility in the same period was found to be negative with a magnitude of 

-0.392 (statistically significant at the level of 5%), but the result on its impact on the growth 

rate after one quarter is positive with a magnitude of 0.647 (statistically significant at the 

level of 1%).  

Price volatility increases uncertainty, posing difficulties to producers and can 

adversely affect economic output. However, producers are always looking for ways to 

mitigate the price volatility effects by taking them into account when determining prices. In 

case the producers are able to adjust for the price volatility, the adverse effects on the 

economic output may turn into positive. In our findings, a price volatility increase by 1.0 

percentage points would decrease the economic output by almost 0.4 percentage points in the 

same period, which largely accounts for the improper timing that the producers have for 

incorporating the price volatility in their price calculations. The same increase of the price 

volatility by 1.0 percentage points, however, would increase the economic output by about 

0.65 percentage points after one quarter, because the producers will most likely be able to 

fully off-set the adverse effects of the price volatility by that time. Here we should 

acknowledge that the magnitude of the positive relationship closely depends on the ability to 

timely mitigate the negative effects and may not imply that higher price volatility would 

proportionally increase economic output. The fitness of the model specification can be 

supported by the reasonable adjusted R-squared value of 0.678. 

 



4. Conclusion 

 Macroeconomic stability is an important pre-condition for robust economic growth 

and positive future growth prospects. The investigation of the relationship between the two 

categories in the case of Macedonia has resulted in several useful conclusions. First, the 

concept of macroeconomic stability is complex and refers to the economy as a whole so that 

it is not possible to identify an individual indicator as a proper measure. The break-down of 

the concept to financial, economic and price stability is a way to improve on the 

comprehensiveness in capturing much of what can be considered macroeconomic stability. 

Second, the Macedonian economy remained relatively immune to the occurrence of crises 

during the period of distress in the wake of and during the global economic crisis from 2007 

to 2009, although it signalled warnings about the risks for potential banking and financial 

crises that later amplified to risks for potential liquidity and systemic crises. The distress of 

the financial system started with excessive credit growth, which affected the banking sector 

as well as the real and monetary sectors. Third, the period of restoring financial stability after 

Q2 2010 has been marked by overly conservative behaviour by Macedonian banks, lack of 

investor confidence and absence of robust growth. This confirmed that the financial stability 

reached a state at which any further increase would additionally sterilise the economy. 

Fourth, the results obtained from the econometric analysis show that the lagged values of the 

growth variable as well as the growth volatility and the financial stability indicator all have 

negative relationship with the growth rate. As for the price volatility, the findings point out 

that the immediate effect is negative, yet positive after one quarter considering that the 

producers will likely have enough time to incorporate the price volatility in the price 

calculations and thereby mitigate the adverse effects. 
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