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Abstract 
 

This thesis examines the linkages between macroeconomic variables and the number of domestic 

Mergers & Acquisitions (M&A) in Sweden during 1998-2011 (in terms of changes). This study 

treats stationary times series data, from which multiple regression models are assembled. These 

models include gross domestic product, OMX Stockholm price index, lending rate, money 

supply, debt rate, consumer confidence, the unemployment rate and capacity utilization as 

explanatory variables. Aggregate number of M&As is set to the dependent variable. The 

outcome was that gross domestic product, money supply, unemployment rate and stock prices 

can help explain fluctuations in M&A activity during different time frames. However, the 

majority of the explanation for fluctuations in M&A activity lies within factors beyond our 

estimation model. Through a Granger-causality test, we establish if the significant variables can 

help to predict M&A activity and vice versa. During different time periods gross domestic 

product and unemployment helps in predicting M&A activity. M&A activity also improves the 

prediction of gross domestic product in some time periods. 
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1. Introduction 
The purpose of this thesis is to examine the linkages between domestic merger and acquisition 

activity (M&A), and macroeconomic variables in Sweden during the years 1998-2011. During 

this time, there was 18,263 M&A transactions, of which 44 percent were of domestic kind1 

(Zephyr database). This thesis attempts to answer such questions as; during what economic 

conditions do M&As activity take place? What macroeconomic variables determine M&A 

activity? The understanding of these questions could be used to anticipate opportunities and 

challenges in the transaction development process of M&As. It could also be a useful base when 

designing different kinds of macro and business based policies. This study is primarily at an 

aggregate level. Therefore, the information found in this thesis is probably most useful for 

macro-based policies. To get a thorough perspective on the determinants, different lag periods 

for the macro economy are tested. 

 

Becketti (1986), Nakamura (2004) and Liu and Wen (2010) indicate that there is a relationship 

between economic booms and high M&A activity on the US and Japanese markets. Our 

contribution is a country specific focus on the Swedish economy. This focus is chosen because of 

an increased volume of M&A activity over the last decades as well as the lack of empirical 

studies focusing on the economy of Sweden (SOU, 1990:1). Brealey and Myers (1991) claim 

that merger waves are considered one of the top ten unexplained financial mysteries. Part of the 

reason is the lack of a unified theory. The aim of this thesis is, however, not to solve this 

mystery, but hopefully to contribute to future research and improve the current knowledge of 

M&A activity in the Swedish market. With respect to population, Sweden is rather small 

compared to the countries in previous studies (USA and Japan). Hence the Swedish market could 

be sensitive and follow the trends of the above-mentioned countries. On the other hand the 

difference in population size could be a reason for deviation from previous studies. Also there is 

country specific differences in other fields like institutions, ideology, culture, et cetera, that 

might lead to deviations. It is important to note that many of the previous studies include cross-

border M&As, which is something we choose to leave out because of a potential macroeconomic 

                                                
1 During the time series 1998-2011, there were 8,032 domestic deals and 10,231 cross-border deals. (Zephyr 
database). 
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bias. Such bias occurs, as the acquirer has to consider the financial situation of the foreign 

country, in which the target corporation operates, when conducting a merger or acquisition. 

Since our interest lies within studying the domestic economic conditions, considering the foreign 

market would not contribute with any useful information to our result. 

 

Through statistical analysis we analyze the linkages between macroeconomic variables and 

domestic M&A activity in Sweden. The time series are presented quarterly, spanning 1998-2011. 

We also conduct a test where the direction of causality between the significant variables is 

established. Our results show that domestic M&A activity is partly explained by shifts in gross 

domestic product and unemployment. There is a correlation to money supply and stock prices as 

well but no Granger-causality can be established. 

 

The outline of the thesis is as follows. The next section aims to explain institutional background, 

which gives a general description of the Swedish industry and trade. Section 3 describes the 

theory behind M&A activity and how it is linked to business cycles. Section 4 presents previous 

studies and is followed by section 5 where the gathering and delimitation of the data is described. 

Eventual shortcomings of the data are considered. Section 6 presents the empirical model and 

deals with the econometrics. Section 7 presents the results, section 8 discusses the results and 

section 9 concludes the thesis. 
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2. Corporations in Sweden; ownership and employment 
According to the business directory of Statistics Sweden there are 1 120 702 corporations on the 

Swedish market in November 2011. To get domestic corporations we exclude organizations like 

municipalities, counties and foreign corporations and the number of domestic corporations is 

1 095 465.2  As presented in Figure 1.a, sole proprietorship is the dominant form of ownership, 

which accounts for 75.6 percent. Small sized corporations are also well represented and accounts 

for 21.2 percent. Mid-size does only represent 2.8 percent of the market. Large and very large 

corporations combined, account for 0.35 percent of the market. The distribution is illustrated in 

Figure 1.b and similar although the number of large and very large corporations is bigger among 

foreign corporation.   

 

Figure 1: Distribution of domestic and foreign corporation size       

             
 

Note: Number of employees are given in parenthesis.  

Source: Sweden Statistics (November 2011) 

 

Even though there are only few very large domestic and foreign3 corporations, they serve a 

dominant role on the Swedish market. 60 percent of the industry employment is derived from 

these corporations. As illustrated in Figure 2, this percentage was held roughly at the same level, 

during 1996-2004 the domestic and foreign representation changed. In the foreign-owned MNCs 

the employment level increased from 20 to 32 percent and in the domestic MNCs the same 

                                                
2 Due to data limitation we cannot exclude legal entities like tenants or estates. 
3 Domestic and foreign corporations are Swedish owned corporations located in Sweden and in foreign countries. 
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numbers went from 42 to 28 percent. This change says two things, domestic MNCs have 

restructured their employment towards foreign affiliated companies and foreign MNCs have 

bought domestic ones (Hansson et al. 2007). It could be reasonable to assume that M&A 

processes where the target corporation size is small rather than large, are completed more 

rapidly, due to a more basic due diligence process4. Therefore, since the majority of domestic 

firms are small and sole proprietorship we would expect most domestic M&A activity to be 

completed relatively rapidly. This assumption indicates that a fewer amount of lags would be 

needed in our model and that the M&A activity should respond negatively to changes in the 

stock market index (OMX Stockholm PI) but only if the response is quick enough. If it is not 

quick enough stock prices will change again and the relationship could actually seem positive 

instead (Becketti, 1986).  

 

Figure 2: Employment of national, foreign corporations and domestic corporations in the 

Swedish industry 

 
Source: Hansson et al. (2007) 

 
                                                
4 The due diligence process is the structured search for risk in the targeted corporation. 

Employment in domestic MNC 
 Employment in national MNC 
 Employment in foreign MNC 
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The trend of job mobility across borders illustrated in Figure 2 indicates an increase in 

transparency of trade during the 1990’s and the first half of the 2000’s. This notion gets support 

from the fact that Sweden joined the European Union in 1995 (Henrekson and Jakobsson, 2008).  

Further the Swedish market opened for foreign investors in 1993 resulting in a wave of foreign 

investments in Swedish corporations. The majority of these takeovers were directed to public 

Swedish-owned corporations. The effects of globalization on Swedish ownership lead to the fact 

that a significant portion of the large Swedish corporations has become foreign affiliated 

corporations (Henrekson and Jakobsson, 2008). Thus, globalizing factors may increase 

competition among corporations on the domestic market and onwards the labor market, hence 

affecting the scope and need for restructuring of firms in terms of, e.g., mergers and acquisitions. 

This is a research area of its own, but beyond the scope of this thesis. 5  

 

                                                

5Globalizing factors are discussed as a potential driving force of industry shocks, see section 3. 
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3. Theoretical background 

This section gives the theoretical framework on M&A activity and its linkages to the business 

cycle6. Although mergers and acquisitions are often viewed as synonymous, the definitions are 

somewhat different. A merger is when two companies become one on mutual ground. There are 

different kinds of mergers; horizontal, vertical and conglomerate.7 Acquisitions are the process 

when a corporation buys another corporation. This can be divided into categories of public or 

private and hostile or friendly. In either case the acquiring entity must buy the stocks or the 

assets of the target firm for cash or other things of equivalent value. One of the reasons for why 

an acquirer chooses to acquire is that he, unlike an individual investor, can add economic value 

to an enterprise (Berk and DeMarzo, 2007).  

 

                                                
6 A business cycle is the pattern of fluctuating levels of economic activity that occur in an economy over a period of 
time. The fluctuations arise from continuous shocks in aggregate supply or demand. Examples on shocks are 
changes in consumer confidence, shifts in investments, shifts in demand for money, changes in oil prices et cetera. 
They can also arise from policy implications such as a new tax law, a new program of infrastructure investment or a 
central bank decision on inflation conditions. (Olivier Blanchard, Alessia Amighini and Francesco Giavazzi 2010). 
7 A horizontal merger is when the corporations are in the same industry and same stage of production. A vertical 
merger is when the corporations are producing different products in the supply chain but for the same owner. A 
conglomerate merger is neither vertical nor horizontal, and is characterized as when the corporations are in different 
industries or geographic areas.  
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Figure 3: Possible causes of mergers and acquisitions 

 
Source: Ali-Yrkkö (2002) pp.25. 

 

Ali-Yrkkö (2002) illustrates potential driving forces of shocks at macro-level leading to a 

business cycle; see Figure 3. At the macro-level Ali-Yrkkö (2002) states that economic booms, 

technological change, globalization and deregulation are contributing factors to shocks. Shocks 

in turn are condensed into motives leading to M&A decisions. According to this overview 

industry shocks are central to analyzing M&A activity. It is also possible that M&A transactions 

themselves can cause shocks in the economy.  

 

Economic fluctuations affect M&A activity either by changing the profitability of mergers or the 

capital structure of corporations, for example, stock of assets available to mergers (Becketti, 

1986). Most acquisitions are financed partly or entirely by debt, and as the repo rate changes, the 

cost of funds used in acquiring firms changes. Therefore, it could be reasonable to assume that 

M&A activity may decline as the interest rate goes up, since an increasing repo rate cause the 

cost of the debt (loans) to increase (Becketti, 1986). A decision to acquire may take place as the 

target firm’s stock price is below its presumed value. This explains the relation between the 
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conditions on the stock market and M&A activity (Jensen, 1986). One may choose to buy a 

company, instead of holding some of its stock if one believes that the stock value will increase 

when owned by a new manager or integrated in a bigger concern. As a result, if more firms are 

undervalued in this sense, more mergers will occur. However, in what direction these effects go, 

depend on the amount of time it takes to complete the merger. If the merger is completed 

relatively rapidly, then the low stock prices will generate more mergers (Becketti, 1986). If the 

merger takes time, and if during that time, speculators bid up the stock price of the target firm 

due to the expected merger, higher stock prices will increase merger activity. The amount of 

money that is supplied to the market and the rate of debt may result in an indirect effect on M&A 

activity through the impact on interest rates but also the general availability of credit. Therefore, 

it is reasonable to assume that M&A activity may follow aggregate demand (Becketti, 1986). 

 

3.1 M&A activity and linkages to economics 

As mentioned in the introduction there appears to be a wave-like pattern of M&As in some 

countries. There is however no unified theory on why M&A activity is periodic. However, there 

are two paths of reasoning towards a better understanding of M&A activity, namely psychology 

and economics. Bruner (2004) reviews the psychological explanations as hubris, market mania 

and overvaluation of stocks. Furthermore, he views the economic explanations as industry 

shocks, creative destruction and agency costs. According to Jensen (1986) agency costs explain 

the wave of M&A in USA during the 1980’s. Agency costs are inefficiencies derived from lax 

attention and self-interested risk management. These costs arise due to the failure of directors to 

control the management of the corporation in the best interest of the shareholders. Hence 

shareholders take the hit of agency costs in the form of depressed share prices. This leads to a 

potential reward for a takeover management being able to capitalize on the inefficiencies. This 

theory implies that if stock prices go down, M&A activity goes up.  

 

The theory of industry shocks was originally introduced by Nelson (1959), later refined by Gort 

(1969) and Lambrecht (2002). Lambrecht (2002) state that shocks increase the uncertainty of 

corporations’ assets. This affects the due diligence process and furthermore the value of the deal, 

which leads to the rise of trends in M&A activity. An industry shock that changes the assessment 
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among investors of the intrinsic value of corporations would trigger M&A activity. Hence 

industry shocks drive M&A activity and this is part of the reason that the activity in previous 

studies has been found to be periodic8. This theory acknowledges a wide range of possible 

drivers including globalization, trade liberalization, changes in tax and government regulation.  

 

Jensen (1988) notes that a slowdown in industry growth may spur M&A activity since it can be 

used as a tool to reallocate resources to higher growth areas. This view implies that there should 

be a countercyclical relationship to the business cycle. Usually a more rapid structural 

reorganization, in terms of closure of corporations that cannot stand up on their own, takes place 

in bad economic times; see Karlsson and Lindberg (2010). Economic development can partly be 

explained by the result from entrepreneurship, for example entrepreneurial activities based on 

new combinations of products, technology and production methods. When these activities are 

exposed to the market’s needs, new innovative products tend to be created. Structural 

reorganizing is often both a condition for and a consequence of economic development and it 

contributes to a beneficial allocation of resources. Since M&As are appropriate tools of 

reorganization, it is reasonable to believe that the number of transactions should follow a 

countercyclical pattern, booming during or closely after a economic slowdown; see Karlsson and 

Lindberg (2010). In a wider context, the theories about economic restructuring can be derived 

from Schumpeter (1950) and his theory of creative destruction. Schumpeter (1950) argued that 

recessions and busts are necessary to create space for new innovation. Replacing inefficient 

systems with newer systems through restructuring is also a cornerstone in basic theory of 

capitalism.  

 

 

                                                
8 For an historical review of M&A activity periodicity, see Appendix. 
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4. Previous studies 

Several studies examine the relationship between M&A activity and macroeconomic 

determinants, e.g. Nakamura (2004) and Liu and Wen (2010). Nelson (1959) analyzes two time 

series from 1895-1920 and from 1919-1956 using US quarterly data. Nelson uses industrial 

production index and stock price index series to describe the business cycle. He runs these 

indexes against the M&A activity of the manufacturing and mining sector of the economy in a 

correlation analysis. The results of the first time series imply a positive relationship between 

M&A activity and stock prices but also a weaker relationship to industrial production. However, 

the results of the second time series indicate a weaker relationship between stock market indexes 

and numbers of M&A. Melicher et al. (1983) reach a similar conclusion to Nelson’s but with a 

weaker relationship, namely that there is a positive correlation between lagged stock prices and 

M&A activity. They also find changes in lagged bond yields can help predict M&A activity. The 

authors use quarterly data and a multiple time series approach on the US market, ranging from 

1947-1977, to observe the correlation between aggregate M&A activity and industrial 

production, stock prices, interest rates and business failures.  

 

According to Becketti (1986), there are two approaches among economists to explain M&A 

waves. One view suggests that the periodicity is derived from government deregulation or other 

changes in law. The other view suggests that M&A activity is pro-cyclical, for example M&A 

activity tends to boom when the economy expands. The latter statement contradicts the counter-

cyclical theory of Jensen (1988) presented in section 3. He uses a multiple regression model to 

examine the linkages from real and financial activity to M&A activity on a quarterly basis 

spanning 1960-1985. Moreover he observes current M&A activity against the past values of 

Standard & Poor’s 500 index9, a three-month Treasury bill, domestic nonfinancial debt, money 

supply, capacity utilization and gross national product. Thus if there is a correlation between 

M&A activity and the business cycle, it means that the development of the variable precedes the 

development of M&A activity. The variable can then be used to explain M&A activity. Becketti 

                                                
9 Standard and Poor 500 is a stock market index including the 500 leading U.S. Corporations (Standard and Poor’s, 
2012). 
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also uses the same procedure to observe aggregate value of M&A transactions. The decision to 

measure M&A activity solely as the number of deals completed gets support in a study by Town 

(1992). We discuss this further in Section 5. Town (1992) attempts to give an objective view of 

the history of M&A:s. His study focuses on the time series of M&A rather than the correlation to 

economics.  A study by Mitchell and Mulherin (1996) confirmed the notion that industry shocks 

drive M&A activity. They scrutinized the 1980’s merger wave in USA and discovered that the 

industries with the greatest amount of M&A activity were the ones that encountered economic 

shocks. 

 

Nakamura (2004) examines to what extent macroeconomic variables influence the M&A pattern 

in Japan. He uses time series data 1988-2002 to study the impact of institutional changes on 

M&A activity. Nakamura concludes that the post-reform pattern contributed to a significant shift 

from low levels of M&A activity to high activity, and that domestic and inward M&As are 

influenced by macroeconomic factors. The most vital difference between the Nakamura study 

and ours is that he included cross border investments in his analysis10. The model that Nakamura 

used was inspired by a study conducted by Ali-Yrkkö (2002). The outcome of his regression also 

indicates that M&A activity patterns are sensitive to the business cycle. Further, the results also 

suggest that other variables such as, managerial motives, irrational behavior or cultural 

differences could explain M&A patterns. Wen and Jiu (2010) focuses on cross-border activities 

on annual US data, 1945-1998. They test the correlation and the Granger-causality between 

interest rates, stock prices and production index and cross-border M&As. They claim that M&A 

Granger-cause interest rates and stock prices and that production index and stock prices Granger-

cause the M&A activity. They also find that the correlation between the number of cross-border 

M&As and stock prices and interest rates are significant and close. Makaew (2011) focuses on 

aggregate international M&A activity. Makaew (2011) use quarterly data of 50 countries for the 

time period 1989-2008. The M&A data is from Thomson’s Securities Data Corporation (SDC) 

and the macro data are mostly from the World Bank. He finds that cross border M&A 

transactions comes in waves that are highly correlated to business cycles. Merger booms 

coincide with real and financial sector booms. He also finds that cross-border transactions are 

more pro-cyclical than domestic deals. Hence cross-border M&A activity corresponds to 

                                                
10 For further discussion see section 5.1 Domestic M&A activity 
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neoclassical theory, corporations tend to expand overseas when investment opportunities is 

present.      

 

To the best of our knowledge there are no previous studies on the relationship between M&A 

activity and macroeconomic variables focusing on Swedish data. A popular focus in more recent 

studies is exploring M&A transactions containing cross-border investments e.g. Nakamura 

(2004), Liu and Wen (2010) and Makaew (2011). A few key variables seem to be recurrent 

among these studies, namely GNP as a measure of economic activity, bond yields or interest 

rates and stock prices. Changes in GNP and stock prices have been found to correlate positively 

to M&A activity as interest rates, in terms of real rate, have shown both positive and negative 

results.  
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5. Data 

The empirical analysis is based on quarterly time series data ranging from the first quarter of 

1998 to the third quarter of 2011. This section describes data sources and the variables included 

in the model, i.e., domestic M&A activity (dependent variable) and the macroeconomic variables 

(explanatory variables).  

5.1 Domestic M&A activity 

We do not distinguish between mergers and acquisitions since the aim of the thesis is to capture 

the aggregate behavior of corporations explained by M&As. This study observes the aggregate 

number of M&A transactions (Number) and does not consider the aggregate value of the 

transactions due to a risk for bias. Measures of M&As transaction value can be biased because 

the price is often undisclosed. Thus, the value of the acquisition is based on publicly available 

information, which generally understates the true value of the transaction (Town (1992). The 

M&A data used are delimited to domestic11 transactions and excludes all cross border 

transactions. This limitation rests on the aim of minimizing macroeconomic bias.12 Furthermore, 

we exclude information on rumors and announcements due to uncertainty of completion. The 

data on M&A activity are obtained from the Zephyr database provided by The Bureau of Van 

Dijk.  

5.2 Macroeconomic variables 

Although most countries agree on what a business cycle is there are different definitions. The 

definition used in this thesis underlies the selection of explanatory varia 

bles included in empirical model and is presented by Blanchard et al. (2010) pp. 183: 

 

‘A business cycle is the pattern of fluctuating levels of economic activity that occur in an 

economy over a period of time. The fluctuations arise from continuous shocks in aggregate 
                                                
11 By domestic we mean all parties involved are Swedish and located in Sweden. 
12 If an acquirer considers buying a firm in another country, he usually takes the foreign country’s economic 
conditions into consideration. Hence, it could be misleading when measuring the domestic economic condition and 
its impact on domestic M&A transactions. 
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supply or demand. Examples on shocks are changes in consumer confidence, shifts in 

investments, shifts in demand for money, changes in oil prices et cetera. They can also arise from 

policy implications such as a new tax law, a new program of infrastructure investment or a 

central bank decision on inflation conditions.’ 
 

The variables are divided into financial (OMX Stockholm PI, lending rate, money supply) and 

real variables (gross domestic product, consumer confidence, capacity utilization and 

unemployment rate).  

5.2.1 Real variables 

Gross domestic product13 (GDP) measures aggregate production within a country’s borders 

during a determined period (usually a year). Hence, this measurement on economic activity is 

suitable to the interest of this thesis14. GDP is an important indicator of any business cycle 

(Blanchard et al. 2010). Data on GDP (stated in current prices) is compiled by Statistics Sweden, 

as is data on Consumer confidence (CONF). Consumer confidence measures the level of 

optimism among consumers in Sweden and is therefore important in forecasting revenue growth 

of corporations. Consumer confidence is measured based on the consumers’ perception of 

personal finances, the Swedish economy at present and in 12 months and whether now is a good 

time for consumption or not. This kind of index is strongly correlated to demand shocks in 

business cycles (Blanchard et al. 2010). 

 

The unemployment rate (UNEMP) is measured as the percentage of the labor force that is 

unemployed but is actively looking for a job (Statistics Sweden, 2012). This measurement gives 

an indication about the economic conditions; a lower unemployment rate is naturally reflected in 

a market with high economic activity and vice versa. 

 

The final real variable included is capacity utilization (CAP). This measurement tells us to what 

extent corporations manage to utilize their capacity in relation to their potential capacity. This in 

                                                
 
14 A popular focus in previous studies has been GNP (an older expression for GNI, as an indicator on economic 
activity in a country. However, GDP is more suitable to this study since it excludes in- and outflow of return on 
capital and labor income. (SCB) 
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turn gives a signal of activity levels in the economy, where a high capacity utilization can 

indicate increased capital spending, for instance due to increased demand on the market (Bruner, 

2004). Data on capacity utilization is collected from the Statistics Sweden database. 

5.2.2 Financial variables 

Money supply measures the amount of money in circulation, but can be measured in different 

ways. In this thesis money supply is measured by M1. The reason why M115 is preferred to other 

money supply measurements is because it measures a firm’s liquidity more precisely than other 

money supply measurements, reflecting the firm’s ability to conduct transactions (Johnson, 

2005). Money supply is also an instrument for monetary policy and has an impact on other 

imperative variables in the business cycle such as inflation, interest rate, investment rate and 

trading volume in capital markets. In other words, there is a close correlation between the 

business cycle and money supply (Sprinkler, 1986). Fluctuations in stocks of money and the 

level of debt directly influence the funding required for M&A, thus affecting the demand among 

corporations (Becketti, 1986).  

 

We also include the OMX Stockholm price index (OMXSPI) as an indicator of the stock market. 

The OMX Stockholm PI includes all listed companies in Sweden. According to Becketti (1986) 

the stock market index indicates the level of profitability of M&As and the liquid assets available 

to corporations. Although there are many factors that help determine the price of a stock, the 

OMX Stockholm PI index includes information about macroeconomic conditions (Somoye et al. 

2009). Becketti (1986) argues that there is a linkage between stock market and M&A activity 

since the primary reason to buy a corporation instead of part of its stock is to capitalize on 

inefficiencies. The same reasoning goes for the lending rate (RATE), which is the interest rate at 

which firms can lend money. As interest rates change the cost of funds used in transactions 

change. This means that fluctuations in interest rates and M&A activity are likely to correlate 

(Becketti, 1986). Data on the lending rate are obtained from the Central Bank of Sweden and 

data on OMX Stockholm PI index are obtained from Nasdaq OMX.  

                                                
15 The measurement method M1 contains cash and assets (such as demand deposits) that quickly can be converted to 
currency. M2 and M3 contain the same measurement parameters but include saving deposits, which cannot be 
converted into currency equally quickly (Johnson, 2005). 
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5.3 Critique and discussion 

In order to get data on a quarterly basis that initially were presented on a monthly or daily basis, 

data were calculated as the arithmetic mean for every quarter. These variables are OMXSPI, 

lending rate, consumer confidence and debt. As for instance, the repo rate in Sweden, which 

determines the lending rate, does not change every month, it has to be calculated into averages in 

order to get per quarter values. There are different methods for calculating averages. For 

example, a popular method to calculate averages in time series is moving averages16. The 

arithmetic mean method is here preferred to using moving averages because it keeps the values 

in real terms, instead of modifying for fluctuations (Berenson and Levine, 2001). Since our time 

series is relatively short, we need to embrace all fluctuations possible, which motives using the 

arithmetic mean for our calculations. It is however important to keep in mind that different 

method for calculating the averages could give rise to different results, a critique that is probably 

more relevant for long time series.  

 

Table 1 presents an overview of the data. The standard deviation indicates the variation from the 

mean, thus the fluctuation of the variable. The minimum and maximum of the variable values are 

also presented to indicate the range of the fluctuation.  

 

Table 1: Descriptive statistics 
Variable Obs Mean Std. Deviation Min Max

Number of M&As (Number) 55 51.59 20.19 15 106
Gross domestic production (GDP) 55 685757.1 117337.8 485156 910801
OMX Stockholm PI (OMXSPI) 55 883.2 224.24 482.68 1369.03
Lending rate (RATE) 55 3.52 1.29 0.96 4.95
Money supply (M1) 55 1045458 292865 638219 1568695
Debt (DEBT) 55 81.58 7.67 71.9 96.4
Consumer confidence (CONF) 55 9.62 11.43 -24.2 28.2
Capacity utilization (CAP) 55 282.8 80.86 165 456.5
Unemployment rate (UNEMP) 55 88.32 3.32 76.2 91.4  

Data source: M&A data – Zephyr database, OMX Stockholm PI – Nasdaq OMX, Debt – The central bank of 

Sweden, the remaining data are collected from Statistics Sweden database (SCB) 

  

 

                                                
16 A moving average is often used to smooth short-term fluctuations in time series analysis.  
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Figure 4: Real GDP and number of mergers and acquisitions (M&A) in Sweden 1998-2011 

(quarterly data) 

 
Source: The values of GDP (stated in current prices) in Sweden are collected from Statistics Sweden (SCB) and 

M&A activity data are collected from the Zephyr database. 

 

According to Figure 4, M&A activity seems quite sensitive to waves in production since a rather 

small decrease in production is followed by a large decrease in M&A activity. For example, 

M&A activity decreases at 2001 when the IT-bubble burst and at 2008 when the financial crises 

emerged (Economics of crises, 2012). However the above-mentioned crises is not clearly 

reflected in the real GDP trend nor is the economic booms you would expect to find just before 

the crises. It is also not possible to determine in what direction causality goes. Is the production 

driving M&A activity or is M&A activity driving the production? Still, it gives a hint as to how 

the business cycle17 and M&A activity in Sweden correlate.  

                                                
17 Production is a cornerstone of any business cycle per definition. 
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6. Empirical model 

Our empirical model includes the available variables motivated by economic theory to describe a 

business cycle (Blanchard et al. 2010). The model is inspired by Becketti (1986), which aims to 

measure the linkages between the number of M&A transactions and the past value of 

macroeconomic variables. In contrast to the model that Becketti (1986) used, we add variables 

that might be of explanatory value to the description of the business cycle (Bruner, 2004). The 

variables added to are unemployment and consumer confidence. The introduction of two new 

variables does not come without consequences. The likelihood of finding a higher correlation 

increases, but the risk for multicollinearity increases too. The macroeconomic variables are 

lagged, since it presumably takes some time for managers to respond to economic fluctuations. 

This is illustrated by the notation t-n, where n goes from one to five. Becketti (1986) used a one-

lag model in his study. Only testing one lag leaves a rather questionable assumption that all 

corporations need the same time to adjust to the macro economy. The response time needed by 

different managers at different corporations is not necessarily in the same lag period. The reason 

behind the choice of this method is to be able to determine if the different lag structures render in 

different outcomes. Further, it does not seem necessary to use more than lags of five quarters, 

since the time it takes to consider a merger or acquisition does presumably not exceed five 

quarters. 

 

Empirical model 

 

  
 
  

The following notations are used for the variables in the thesis: 

 = Number of M&A transactions 

 = Gross domestic product 

 = OMX Stockholm PI stock price index of all listed companies in Sweden 
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 = Lending rate set by the Swedish central bank 

 = Money supply 

 = Debt as percentage of GDP for nonfinancial firms 

 = Consumer confidence indicator 

 = Capacity utilization 

 = Unemployment rate 

 = Constant 

= Coefficient 

 = Zero mean, finite variance error 

6.1 Econometric conditions 

A vital statistical point when treating time series data is to consider stationarity. A stationary 

process means that the variances of variables are constant over time (Cryer and Chan, 2011). In 

order words, there are no temporary trends influencing the statistical inference. Augmented 

Dickey-Fuller tests show that the time series data appear to be nonstationary, but after first order 

differencing the variables become stationary; see Table A3 in Appendix 2. Furthermore, we use a 

Breusch-Godfrey test to detect serial correlation in the data, which means that the error terms 

from different time periods are interrelated. If serial correlation is presented it means that the 

standard errors of the coefficients deviate from their actual standard errors. This could lead to 

rejecting a null hypothesis mistakenly or failing to reject it when needed (Berenson and Levine, 

2001). According to the results in Table A4 in Appendix 2 there appears to be serial correlation 

in the model with one lag, since the null hypothesis that there is no serial correlation is rejected 

at five percent level. One way to solve this problem is to use Newey-West standard errors18, 

which is applied on the OLS regression presented in next section. The amount of lags is set to 

zero in the Newey-West test since the variables already are already lagged. Since the models 

with two lags and more do not have serial correlation, we do not adjust the standard errors 

according to the Newey-West test. Further, a correlation matrix of all explanatory variables is 

                                                
18 Newey-West estimators are used to provide an estimate of the parameters of a regression model when this model 
is applied in situations where the standard assumptions of regression analysis do not apply; (Newey and West, 
1987). 
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provided in Table A2 in Appendix 1 in order to detect potential problems of multicollinearity in 

the data. If there is high correlation among the explanatory variables (usually higher than 0.8 in 

absolute values), it becomes difficult to separate between the effect that each variable has on the 

depending variable (Berenson and Levine, 2001). In order to further confirm that the 

multicollinearity is not a problem in statistical sense, we run a variance inflation factor (VIF) 

test. The results are presented in Table A2 in Appendix 1 and indicate that the correlation 

between selected explanatory variables is not high enough to imply any statistical problems. 

 

The results from our empirical model presented above will, if statistically significant19, tell us if 

there is a relationship between the change in number in M&A transactions and the 

macroeconomic variables. Since economic theory is unclear about the direction of causality we 

will use a Granger-causality test to see if M&As increase the prediction of the significant 

variables and vice versa (Granger, 1969). For example GDP, M1 and UNEMP are the significant 

variables when using one lag, hence we will test if these variables Granger-cause M&As and 

vice versa according to the model below. 

 

Granger-causality model: 

 
 

and vice versa 

 

 
 

The logic of the test is that if for example X Granger-cause Y, it can be concluded that X provides 

information about future values of Y. This means that X increases the accuracy of the prediction 

of Y using past values of Y (Foresti, (2006). Hence the definition is that the variance of 

 has to be less than the variance of  (Stock and Watson, 2011). It 

becomes easier to predict a variable, say M&A activity, if it has less variance. The Granger-test 
                                                
19 A result is statistically significant if it is unlikely that it has occurred by chance. 
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observes if the variance can be mitigated of, in this case, M&A activity using the history of 

M&A activity and the history of another variable, for example GDP. If GDP proves to be able to 

mitigate the variance of M&A activity, GDP is an indicator to forecast M&A activity. There are 

four potential outcomes of the test;  

 

1. Unidirectional Granger-causality from the macroeconomic variable to M&As. This 

implies that the macroeconomic variable increase the prediction of M&As but not the 

other way around. 

2. Unidirectional Granger-causality from M&As to the macroeconomic variable. This 

means that M&As increase the prediction of the macroeconomic variable. 

3. Bidirectional Granger-causality which means that M&As increase the prediction of the 

macroeconomic variable and vice versa. 

4. Independence between M&As and the macroeconomic variable. In this case there is no 

Granger-causality.     
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7. Results 

The results of the regressions are presented in Table 2 and the outcomes of the Granger-causality 
test is presented in Table 3.   
 

Table 2: OLS regression (the 1 lag model is adjusted with Newey-West standard errors) 

Model&1 Model&2 Model&3 Model&4 Model&5
(1&lag) (2&lags) (3&lags) (4&lags) (5&lags)

d.LGDP -1.3e-4** 1.3e-4** -9.2e-5** 9e-5* -5.3e-5
(4.2e-5) (0.5e-4) (4.5e-4) (4.8e-5) (4.8e-5)

d.LOMXSPI -0.01 -0.14 0.17** 0.24 -0.1
(0.04) (0.09) (0.08) (0.98) (0.1)

d.LRATE 0.45 2.12 0.36 -5.11 -1.64
(1.89) (3.51) (3.35) (3.88) (3.79)

d.LM1 2.6e-4** -1.4e-4 -1.9e-4 -1.6e-4 4.2e-5
(1.4e-4) (1.2e-4) (1.2e-4) (1.6e-4) (1.6e-4)

d.LDEBT -0.81 -0.11 -0.61 0.14 0.74
(0.85) (0.74) (0.71) (0.78) (0.76)

d.LCONF -0.06 0.43 -0.45 -0.03 0.29
(0.24) (0.43) (0.41) (0.44) (0.43)

d.LCAP -0.29 0.95 -0.14 -0.21 0.8
(2.45) (1.62) (1.54) (1.71) (1.66)

d.LUNEMP -0.11** 0.04 0.08* 0.16 -0.1**
(0.05) (0.41) (0.04) (0.05) (0.05)

R2 0.29 0.21 0.3 0.19 0.21
No. of obs. 54 53 52 51 50  

Note: ** and * indicates significance at the 5 and 10 percent level, respectively. 

 

The interpretation of the results presented above is that there is a statistically significant 

relationship between M&A activity and gross domestic product (GDP), money supply (M1) and 

unemployment rate (UNEMP) in the first lag. GDP has a negative impact on the change in the 

number of M&As, as GDP increase, the number of M&As transacted decrease. M1 has a positive 

impact, which means as the money supplied to the market increases, the number of M&As 

transacted increase. The unemployment rate has a negative impact, which means that as the 

unemployment rate increases, M&A transactions decrease. The model with the first lag explains 

approximately 29 percent of fluctuations in the number of M&A transactions. When using two 
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lags gross domestic product remains significant as money supply and unemployment turns 

insignificant. However the relationship for gross domestic product is now positive. This means 

that during the second quarter M&As increase as gross domestic product increase. When 

observing three lags the same relationship is back to negative. In this lag structure there is also a 

positive relationship between M&As and stock prices. The R2 value is the highest we obtain in 

any of the lags at 30 percent. With four lags the relationship to gross domestic product is back to 

positive. In fact this relationship is very similar to the one with two lags. Gross domestic product 

is the only significant variable and the R2 drops circa ten percent. With five lags unemployment 

is the only significant variable and the R2 is 21 percent. The coefficients turn out to be quite 

weak independent of lag structure. This means that one has to be rather cautious when drawing 

conclusions about the results. 

 

Table 3: Granger causality test 

Granger causality test (H0: Excluded variable does not Granger-cause Equation variable) - GDP
Chi-2 Prob > Chi-2 Result Lags

d.GDP does not Granger-cause d.Number 3.09 0.08 Do not reject
0.13 0.72 Do not reject

d.GDP does not Granger-cause d.Number 8.75 0.01 Reject
d.Number does not Granger-cause d.GDP 1.83 0.40 Do not reject
d.GDP does not Granger-cause d.Number 11.57 0.01 Reject
d.Number does not Granger-cause d.GDP 2.73 0.44 Do not reject
d.GDP does not Granger-cause d.Number 16.62 0.002 Reject
d.Number does not Granger-cause d.GDP 2.73 0.02 Reject

4

Null hypothesis

d.Number does not Granger-cause d.GDP
1

2

3

 
 

Granger causality test (H0: Excluded variable does not Granger-cause Equation variable) - OMXSPI
Chi-2 Prob > Chi-2 Result Lags

d.OMXSPI does not Granger-cause d.Number 4.83 0.18 Do not reject
2.14 0.54 Do not reject

Null hypothesis

3
d.Number does not Granger-cause d.OMXSPI  
 

Granger causality test (H0: Excluded variable does not Granger-cause Equation variable) - M1
Chi-2 Prob > Chi-2 Result Lags

d.M1 does not Granger-cause d.Number 1.48 0.22 Do not reject
0.28 0.6 Do not reject

Null hypothesis

1
d.Number does not Granger-cause d.M1  
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Granger causality test (H0: Excluded variable does not Granger-cause Equation variable) - UNEMP
Chi-2 Prob > Chi-2 Result Lags

d.UNEMP does not Granger-cause d.Number 4.09 0.04 Reject
2.38 0.12 Do not reject

d.UNEMP does not Granger-cause d.Number 4.97 0.17 Do not reject
1.98 0.58 Do not reject

d.UNEMP does not Granger-cause d.Number 8.95 0.11 Do not reject
1.42 0.92 Do not reject

5
d.Number does not Granger-cause d.UNEMP

3
d.Number does not Granger-cause d.UNEMP

Null hypothesis

1
d.Number does not Granger-cause d.UNEMP

 
 

Table 3 above presents the outcome from the tests for Granger-causality for respective 

relationship between M&A and every significant macroeconomic variable during each respective 

lag. The change in GDP has according to the OLS regression a significant relationship to the 

change in the number of M&As when using one to four lags. Hence, it is tested whether there is 

Granger causality between GDP and the number of M&As during these lags. At one lag, there is 

no causality at the five percent level. Although, at ten percent level, one can conclude that the 

change in GDP can help to predict the changes in the number of M&As. In addition, the 

Granger-causality appears to be one-sided, since the change in the number of M&As does not 

Granger-cause changes in GDP at ten percent level. When using two and three lags, the same 

scenario applies, but now at five percent level. At the four lags level, there is a two-sided 

causality, which means that the change in GDP cause the change in the number of M&As, 

simultaneously as the change in the number of M&As cause changes in GDP. This means that 

GDP helps to predict M&As and M&As helps to predict GDP.  Further, when examine OMXSPI 

and M1 there do not seem to be any causality within the specified lags20. When testing the 

unemployment (UNEMP) though, there is a one-sided Granger-causality after one lag.  

                                                
20 Notice, this does not mean that there is no correlation; just that the variables does not help to predict one and 

another, they move simultaneously, caused by other factors than those examined.  
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8. Discussion 

The empirical models used are set up to illustrate a business cycle according to economic theory 

and data availability (Blanchard et al. 2010). We find different outcomes depending on what lag 

is applied to the explanatory variables. At the first lag we find that GDP, UNEMP and M1 

correlate to M&A activity, which could imply that these occurrences are business cycle sensitive. 

However, none of the variables Granger-cause M&A activity. In other words, the variables does 

not give any information when forecasting M&As, which means that appearances of M&A 

activity waves is determined by factors other than the ones set up in the model. The fact that 

these waves interact with the macroeconomic variables that appeared significant could imply that 

the reasons for fluctuations in M&A waves and macroeconomic variables are correlated. At the 

second lag only GDP appear to be significant and the fact that the coefficient is positive 

contradicts the findings at the first lag. At this time however, the Granger-test proves that GDP 

increase the prediction of M&As unidirectional. This means that GDP can help explain 

fluctuations in wave appearances of M&As. This kind of information could be useful in for 

example governmental sense, when forming business-based policies. The coefficient of GDP 

skips back and forth between positive and negative in three and four lags. In three lags it is 

negative and is the only significant variable to Granger-cause M&A activity. This means that the 

information can be used in a countercyclical policy implementation. In four lags GDP is back to 

positive and is the only significant variable. In this correlation it is more complex to use the 

information since the Granger-causality is bidirectional. The R2-value is also the lowest one out 

of the five lags. In the fifth lag UNEMP is the only significant variable and it Granger-causes 

M&A activity unidirectional.  

Since the different correlations provide such an inconsistent range of results it is possible to find 

correspondence and deviations to both theory and previous studies. As Becketti (1986) and 

Melicher et al. (1983) found a positive relationship between GNP and M&A activity, this study 

finds both a negative and a positive relationship. When using the model with two and four lags, 

our findings are similar to the ones found in the studies made by Becketti and Melicher. 
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However when using the models with one and three lags, our findings of the relationship is that 

GDP has a negative impact on changes in the number of M&As, which corresponds to the theory 

about reorganization (Jensen, 1988). So, on the one hand we have a correspondence to previous 

studies, but on the other hand to economic theory. Becketti’s study also finds significance in real 

interest rates and capacity utilization. Such significance could not be established in his study. 

Instead we find a positive relationship between M1 and M&A activity and a negative one to 

UNEMP at the first and last lag. With three lags we find a somewhat inconsistent relationship. 

Both GDP and UNEMP indicate that the economy is on decline but OMXSPI correlates 

positively. This can only be interpreted as when M&A activity increases the GDP and UNEMP 

decrease but OMXSPI increase. The idea of OMXSPI rising as the economy shrink is a bit 

difficult to grasp intuitively but it could happen in reality. However it contradicts the theory 

of agency cost that implies a negative relationship.  

As stated previously in section 2, the Swedish market is primarily characterized by small sized 

firms. Furthermore small sized firms are often united with a relatively rapid transaction processes 

due to a less complicated due diligence process. One explanation to the different outcomes of the 

different lags could be related to this. Since a small corporation can be acquired quicker, the deal 

does not require the same kind of planning. Hence the deal can be completed during an economic 

downturn. Simultaneously, it could be reasonable to assume that the M&A transaction process 

with bigger firms may require more time and consideration. These deviations could be a 

contributing factor to the fact that the results differ depending on which lag structure is chosen. 

Depending on firm size, different managers need different time frames for planning, and for that 

reason need a different lag to synchronize to the business cycle.  

 
Since the focus of this study has been to examine the domestic relationship between M&A 

activity and the business cycle, we have excluded cross-border M&A transactions. This has 

otherwise, at least in modern studies, been a popular focus. The results achieved in this study 

could very well deviate from a similar study including cross-border transactions. Therefore, it 

could be interesting to examine such relationships and a suggestion for future researchers is to 

observe globalization effects by using cross border data. 
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9. Conclusions 
 
The aim of this thesis has been to analyze the linkages between macroeconomic variables and 

M&A activity based on Swedish quarterly time series data 1998-2011 using a model inspired by 

Becketti (1986). We conclude that macroeconomic variables can explain fluctuations in M&A 

activity in the Swedish setting as previous studies have concluded e.g. Nelson (1959) and 

Nakamura (2004) although the relationships are somewhat inconsistent. The majority of the 

determinants of M&A wave occurrences are factors beyond our estimation model. The variables 

included in our model that can explain fluctuations in M&A patterns are gross domestic product 

and unemployment. There is also a correlation to money supply and OMX Stockholm PI but the 

Granger-causality cannot claim if money supply and OMX Stockholm PI increase the prediction 

of M&A activity. When lagged two quarters our results are in line with several previous studies, 

namely that there is a positive relationship to production. However, when lagged three quarters 

the outcome in our study deviates from previous studies in the sense that M&A activity in 

Sweden seems to occur during economic downswings. In the case of two, three and five lags 

gross domestic product and unemployment Granger-cause M&A activity unidirectional and 

hence contains information that can be useful in designing business-based policies. The fact that 

the results differ depending on what lag structure is chosen, could be an implication that different 

kind of corporations (in terms of size) may react differently to different lag structures. This in 

turn may imply that there is no optimal policy for all kind of corporations. Onwards this implies 

that the interpretation of the results of this thesis leaves room for a subjective application, 

depending on the readers’ opinion of the best-suited lag for the business cycle synchronization. 

In order to find corporation specific policy recommendations, a closer study at micro level is 

probably required, since M&A decisions often is taken on a micro level. 
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Appendix 

 

Table A1: Correlation matrix 
d.GDP d.OMXSPI d.RATE d.M1 d.DEBT d.CONF d.UNEMP d.CAP

d.GDP 1.0
d.OMXSPI 0.098 1.0
d.RATE 0.13 0.07 1.0
d.M1 0.33 0.2 -0.22 1.0
d.DEBT -0.14 -0.08 0.11 0.05 1.0
d.CONF -0.24 0.61 -0.15 0.06 -0.19 1.0
d.UNEMP -0.01 0.42 0.42 -0.15 -0.28 0.34 1.0
d.CAP -0.09 0.13 -0.17 0.13 0.05 0.12 -0.18 1.0  
 

Table A2: VIF test 

VIF values and its meaning; 
0-10 = No need to worry about multicollinearity 
10-100 = Some multicollinearity 
>100 = Perfect multicollinearity 

Variable VIF 1/VIF
d.LGDP 2.11 0.47
d.LOMXSPI 2.08 0.48
d.LRATE 1.88 0.53
d.LM1 1.54 0.65
d.LDEBT 1.43 0.7
d.LCONF 1.32 0.76
d.LCAP 1.12 0.89
d.LUNEMP 1.27 0.79

Mean VIF 1.59  
 

Variable VIF 1/VIF
d.L2GDP 2.09 0.47
d.L2OMXSPI 1.94 0.48
d.L2RATE 1.92 0.53
d.L2M1 1.5 0.65
d.L2DEBT 1.49 0.7
d.L2CONF 1.33 0.76
d.L2CAP 1.27 0.89
d.L2UNEMP 1.1 0.79

Mean VIF 1.59  
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Variable VIF 1/VIF
d.L3GDP 2.08 0.47
d.L3OMXSPI 1.95 0.48
d.L3RATE 1.92 0.53
d.L3M1 1.56 0.65
d.L3DEBT 1.54 0.7
d.L3CONF 1.39 0.76
d.L3CAP 1.28 0.89
d.L3UNEMP 1.11 0.79

Mean VIF 1.6  
Variable VIF 1/VIF

d.L4GDP 2.08 0.47
d.L4OMXSPI 2.04 0.48
d.L4RATE 1.99 0.53
d.LM1 1.65 0.65
d.L4DEBT 1.54 0.7
d.L4CONF 1.33 0.76
d.L4CAP 1.32 0.89
d.L4UNEMP 1.12 0.79
Mean VIF 1.63  
Variable VIF 1/VIF

d.L5GDP 2.11 0.47
d.L5OMXSPI 2.05 0.48
d.L5RATE 1.98 0.53
d.L5M1 1.65 0.65
d.L5DEBT 1.45 0.7
d.L5CONF 1.32 0.76
d.L5CAP 1.3 0.89
d.L5UNEMP 1.13 0.79
Mean VIF 1.62  
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Table A3: Stationarity test 
Augmented Dickey-Fuller Test (H0: Non-stationary) Number - 0 to 5 lags

Variable Name
Test 

Statistic
1% critical 

value
5% critical 

value
10% critical 

value
p-value 
for Z(t) result

Number -2.32 -3.57 -2.93 -2.6 0.166 non-stationary
d.Number -9.9 -3.57 -2.93 -2.6 0.0 stationary
LNumber -2.44 -3.57 -2.93 -2.6 0.13 non-stationary
d.LNumber -9.9 -3.57 -2.93 -2.6 0.0 stationary
L2Number -2.39 -3.57 -2.93 -2.6 0.15 non-stationary
d.L2Number -9.74 -3.58 -2.93 -2.6 0.0 stationary
L3Number -2.4 -3.57 -2.93 -2.6 0.14 non-stationary
d.L3Number -9.6 -3.58 -2.93 -2.6 0.0 stationary
L4Number -2.32 -3.57 -2.93 -2.6 0.17 non-stationary
d.L4Number -9.6 -3.58 -2.93 -2.6 0.00 stationary
L5Number -2.3 -3.57 -2.93 -2.6 0.18 non-stationary
d.L5Number -9.5 -3.58 -2.93 -2.6 0.0 stationary  

Variable Name
Test 

Statistic
1% critical 

value
5% critical 

value
10% critical 

value
p-value 
for Z(t) result

Number -2.32 -3.57 -2.93 -2.6 0.166 non-stationary
d.Number -9.9 -3.57 -2.93 -2.6 0.0 stationary
LGDP -1.66 -3.57 -2.93 -2.6 0.453 non-stationary
d.LGDP -38.4 -3.57 -2.93 -2.6 0.0 stationary
LOMXSPI -1.64 -3.57 -2.93 -2.6 0.464 non-stationary
d.LOMXSPI -4.1 -3.58 -2.93 -2.6 0.001 stationary
LRATE -1.87 -3.57 -2.93 -2.6 0.346 non-stationary
d.LRATE -7.18 -3.58 -2.93 -2.6 0.0 stationary
LM1 1.13 -3.57 -2.93 -2.6 0.995 non-stationary
d.LM1 -6.86 -3.58 -2.93 -2.6 0.00 stationary
LDEBT -1.25 -3.57 -2.93 -2.6 0.652 non-stationary
d.LDEBT -7.21 -3.58 -2.93 -2.6 0.0 stationary
LCONF -2.02 -3.58 -2.93 -2.6 0.28 non-stationary
d.LCONF -4.92 -3.58 -2.93 -2.6 0.0 stationary
LCAP -1.64 -3.57 -2.93 -2.6 0.462 non-stationary
d.LCAP -3.66 -3.58 -2.93 -2.6 0.001 stationary
LUNEMP -1.82 -3.56 -2.93 -2.6 0.369 non-stationary
d.LUNEMP -8.04 -3.58 -2.93 -2.6 0.0 stationary

Augmented Dickey-Fuller Test (H0: Non-stationary) Macro variables - 1 lag
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Variable Name
Test 

Statistic
1% critical 

value
5% critical 

value
10% critical 

value
p-value 
for Z(t) result

LGDP -1.43 -3.58 -2.93 -2.6 0.57 non-stationary
d.L2GDP -37.6 -3.58 -2.93 -2.6 0.0 stationary
L2OMXSPI -1.32 -3.58 -2.93 -2.6 0.62 non-stationary
d.L2OMXSPI -4.3 -3.58 -2.93 -2.6 0.0 stationary
L2RATE -1.86 -3.58 -2.93 -2.6 0.35 non-stationary
d.L2RATE -7.11 -3.58 -2.93 -2.6 0.0 stationary
L2M1 1.27 -3.58 -2.93 -2.6 0.996 non-stationary
d.L2M1 -6.74 -3.58 -2.93 -2.6 0.0 stationary
L2DEBT -1.24 -3.58 -2.93 -2.6 0.66 non-stationary
d.L2DEBT -7.14 -3.58 -2.93 -2.6 0.0 stationary
L2CONF -1.88 -3.58 -2.93 -2.6 0.34 non-stationary
d.L2CONF -5.3 -3.58 -2.93 -2.6 0.0 stationary
L2CAP -1.63 -3.58 -2.93 -2.6 0.47 non-stationary
d.L2CAP -3.62 -3.58 -2.93 -2.6 0.01 stationary
L2UNEMP -1.49 -3.58 -2.93 -2.6 0.54 non-stationary
d.L2UNEMP -8.12 -3.58 -2.93 -2.6 0.0 stationary

Augmented Dickey-Fuller Test (H0: Non-stationary) Macro variables - 2 lags

 

Variable Name
Test 

Statistic
1% critical 

value
5% critical 

value
10% critical 

value
p-value 
for Z(t) result

L3GDP -1.71 -3.58 -2.93 -2.6 0.43 non-stationary
d.L3GDP -36.84 -3.58 -2.93 -2.6 0.0 stationary
L3OMXSPI -1.31 -3.58 -2.93 -2.6 0.62 non-stationary
d.L3OMXSPI -4.22 -3.58 -2.93 -2.6 0.001 stationary
L3RATE -1.84 -3.58 -2.93 -2.6 0.36 non-stationary
d.L3RATE -6.76 -3.58 -2.93 -2.6 0.0 stationary
L3M1 1.76 -3.58 -2.93 -2.6 0.998 non-stationary
d.L3M1 -6.96 -3.58 -2.93 -2.6 0.00 stationary
L3DEBT -1.22 -3.58 -2.93 -2.6 0.66 non-stationary
d.L3DEBT -7.1 -3.58 -2.93 -2.6 0.0 stationary
L3CONF -1.79 -3.58 -2.93 -2.6 0.39 non-stationary
d.L3CONF -5.26 -3.58 -2.93 -2.6 0.0 stationary
L3CAP -1.61 -3.58 -2.93 -2.6 0.48 non-stationary
d.L3CAP -3.58 -3.58 -2.93 -2.6 0.01 stationary
L3UNEMP -1.57 -3.58 -2.93 -2.6 0.5 non-stationary
d.L3UNEMP -8.04 -3.58 -2.93 -2.6 0.0 stationary

Augmented Dickey-Fuller Test (H0: Non-stationary) Macro variables - 3 lags
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Variable Name
Test 

Statistic
1% critical 

value
5% critical 

value
10% critical 

value
p-value 
for Z(t) result

L4GDP -1.33 -3.58 -2.93 -2.6 0.61 non-stationary
d.L4GDP -35.56 -3.58 -2.93 -2.6 0.0 stationary
L4OMXSPI -1.36 -3.58 -2.93 -2.6 0.6 non-stationary
d.L4OMXSPI -4.1 -3.58 -2.93 -2.6 0.001 stationary
L4RATE -1.4 -3.58 -2.93 -2.6 0.58 non-stationary
d.L4RATE -7.02 -3.58 -2.93 -2.6 0.0 stationary
L4M1 2.57 -3.58 -2.93 -2.6 0.999 non-stationary
d.L4M1 -5.81 -3.58 -2.93 -2.6 0.00 stationary
L4DEBT -1.2 -3.58 -2.93 -2.6 0.68 non-stationary
d.L4DEBT -7.0 -3.58 -2.93 -2.6 0.0 stationary
L4CONF -1.76 -3.58 -2.93 -2.6 0.4 non-stationary
d.L4CONF -5.2 -3.58 -2.93 -2.6 0.0 stationary
L4CAP -1.59 -3.58 -2.93 -2.6 0.49 non-stationary
d.L4CAP -3.54 -3.58 -2.93 -2.6 0.001 stationary
L4UNEMP -1.72 -3.58 -2.93 -2.6 0.42 non-stationary
d.L4UNEMP -7.9 -3.58 -2.93 -2.6 0.0 stationary

Augmented Dickey-Fuller Test (H0: Non-stationary) Macro variables - 4 lags

 

Test 1% critical 5% critical 10% critical p-value
Statistic value value value for Z(t)

L5GDP -1.76 -3.58 -2.93 -2.6 0.4 non-stationary
d.L5GDP -36.95 -3.58 -2.93 -2.6 0.0 stationary
L5OMXSPI -1.47 -3.58 -2.93 -2.6 0.55 non-stationary
d.L5OMXSPI -4.1 -3.58 -2.93 -2.6 0.001 stationary
L5RATE -1.4 -3.58 -2.93 -2.6 0.58 non-stationary
d.L5RATE -6.95 -3.58 -2.93 -2.6 0.0 stationary
L5M1 1.95 -3.58 -2.93 -2.6 0.999 non-stationary
d.L5M1 -6.1 -3.58 -2.93 -2.6 0.00 stationary
L5DEBT -1.18 -3.58 -2.93 -2.6 0.68 non-stationary
d.L5DEBT -6.9 -3.58 -2.93 -2.6 0.0 stationary
L5CONF -1.66 -3.58 -2.93 -2.6 0.45 non-stationary
d.L5CONF -5.03 -3.58 -2.93 -2.6 0.0 stationary
L5CAP -1.58 -3.58 -2.93 -2.6 0.5 non-stationary
d.L5CAP -3.38 -3.58 -2.93 -2.6 0.01 stationary
L5UNEMP -1.62 -3.58 -2.93 -2.6 0.47 non-stationary
d.L5UNEMP -7.8 -3.58 -2.93 -2.6 0.0 stationary

Augmented Dickey-Fuller Test (H0: Non-stationary) Macro variables - 5 lags
Variable Name result

 
 

Table A4: Serial correlation test 

lags lags(p) chi-2 df prob > chi-2
1 1 4.3 1 0.0381
2 1 1.945 1 0.1631
3 1 3.479 1 0.0622
4 1 2.415 1 0.1202
5 1 0.852 1 0.3561

Breusch-Godfrey LM test for autocorrelation (H0: no serial correlation)

 
 

	  


