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1 Introduction

“The tendency for an economy to behave in a cyclical fashion has been considered a key 

puzzle of economic life for centuries”1. In the post-World War II period it has been taken 

for granted that “fiscal and monetary authorities should and could stabilize”2 the 

economy, and ever since the breakthrough of Keynesian fiscal policy in the 1930s, it has 

been the macroeconomic function of the government to do so. For the governments of 

Sweden and Finland, this has meant strong reliance on active aggregate demand 

management (Bergman, 1992).

Finland joined the European Monetary Union and adopted the Exchange Rate 

Mechanism in 1996. Next, in 1999, Finland adopted the Euro. The two events have had a 

significant impact on the macroeconomic environment facing Finland, and have meant 

that for the first time in the post-World War II era, the exchange rate regimes differed in 

Sweden and Finland (Hagberg, Jonung, Kiander & Vartia, 2004).

Prior to 1996, the challenge of establishing a stable macroeconomic environment 

had been tackled with comparable macroeconomic policies in Sweden and Finland 

(Hagberg, Jonung, Kiander & Vartia, 2004). However, the two countries parted way in 

this aspect when Finland, on one hand, chose to join the EMU3 while Sweden, on the 

other hand, chose not to.

Allegedly, one of the benefits of joining the EMU is that it promotes greater 

macroeconomic stability. As a member of the EMU, countries are less exposed to 

macroeconomic disturbances; changes in the exchange rates will no longer be a possible 

factor of disturbance (Fregert & Jonung, 2005). Further, it is argued that membership in 

the EMU will lead to lower wage and price inflexibility, reducing the rigidities in the 

impulse-propagation mechanism and ultimately macroeconomic fluctuations (Fregert & 

Jonung, 2005). Hence, the knowledge of whether the monetary union reduces 

macroeconomic variability, which effectively diverts the economy from its long run 

                                                
1 Burda, M. C., & Wyplosz, C., Macroeconomics, New York, 2005, p.333
2 Bergman, M., Essays on economic fluctuations, Malmö, 1992, p.17
3 In this study the notation EMU is used as a synonym to members of the Euro-area; formally Sweden also belongs to 

the EMU but not the Euro-area.
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equilibrium, is of great importance, particularly when contemplating future membership

in the EMU.

Against this background, this paper seeks to determine whether Finland has been 

more successful than Sweden in reducing macroeconomic variability, specifically the

variance of the index of industrial production, standardized unemployment rate, and 

index of consumer prices, since Finland joined the EMU. The analysis consists of an ex-

post study of the variables real historical time series.

Similar studies have been made, but none that specifically compare

macroeconomic variability in Sweden and Finland. One study by Bergman (1992), 

examines whether the business cycle, as measured by output, has been dampened in 

Sweden and the United States during two forty year periods. He compares variance ratios

of output, consumption, industrial production, investment, money (M2) and inflation in 

the periods 1873-1913 and 1948-1988. A more recent study by Gordon (2005), 

“investigates the sources of the widely noticed reduction in the volatility of American 

business cycles since the mid 1980s”4. His analysis of reduced volatility emphasizes “the 

sharp decline in the standard deviation of changes in real GDP, of the output gap, and of 

the inflation rate”5. Studies that look at stabilization policy are more common. Jonung 

(2000), for example, discusses the evolution of stabilization policy in Sweden during the 

20th century.

The thesis is structured in the following way. In Section 2 the economic 

background of Sweden and Finland is depicted for the period 1970-2004. Section 3 

discusses the theoretical aspects of macroeconomic variability using economic theory and 

proposes reasons why it may have reduced in Finland since joining the EMU. Section 4 

presents the data. Section 5 discusses the methodology to be used. In Section 6 we test 

the hypothesis that macroeconomic variability is unchanged over time. The results 

obtained are summarized in Section 7.

                                                
4 Gordon R. J., What Caused the Decline in U.S. Business Cycle Volatility? Cambridge, 2005, p.2
5 Ibid, p.2
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2 Background

2.1 The Swedish Economy

2.1.1 1950s-1960s

Overall, in the 1950s and 1960s, the economic policy in Sweden was successful and the 

growth performance in line with the OECD. The average annual growth rate of GDP was 

3.4 percent in the 1950s and 4.6 percent in the 1960s, compared to 3.6 and 5.0 percent for 

the OECD (Henrekson, Jonung & Stymne, 1993). The average annual rate of 

unemployment was 2.2 percent and the average annual rate of change of inflation 4.4 

percent.

From 1951 to 1972 Sweden had a fixed exchange rate and was a member of the 

Bretton Woods system. The fixed exchange rate and financial regulations allowed for a 

high level of autonomy in conducting domestic economic policy (Braunerhjelm, 1996), 

and the Swedish model economy, called the Rehn-Meidner model, was an international 

example of economic success (Eklund, 2005). 

The development of the Rehn-Meidner model originated in the 1930s and 

consisted of a compromise between private capitalism and a planned economy 

(Myhrman, 1994). The model peaked in the 1950s and 1960s, and in the period 1960-65, 

GDP grew at an average annual rate of 5.3 percent (Eklund, 2005).

Nevertheless, the international growth climate gradually changed, and in the late 

1960s the first signs of less favorable economic circumstances appeared. The Swedish 

industry was losing ground abroad, and the weakness of the Rehn-Meidner model 

appeared to be that economic growth comparable to that of the OECD was achieved at 

the expense of a current account deficit (Henrekson, Jonung & Stymne, 1993).

2.1.2 1970s

In contrast to the 1950s and 1960s, the period 1973-1982 represented “a severe 

deterioration in Swedish economic performance relative to the OECD average”6. The 

                                                
6 Crafts, N. et al., Economic Growth in Europe Since 1945, Cambridge, 1996, p.254
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average annual growth rate of GDP was 2.5 percent in the 1970s. In the same period, the 

average annual rate of unemployment was 2.1 percent, and that of inflation 8.6 percent. 

The Bretton Woods system broke down in 1972, and in 1973 Sweden became a 

member of the currency snake (Fregert & Jonung, 2005). The collapse of the Bretton 

Woods system also marked the beginning of a new prime goal for Swedish stabilization 

policy, namely the achieving of full employment.

The oil shock in 1973 (OPEC I) led to higher energy prices and a subsequent 

worsening of the terms of trade of oil importing countries. Generally, the affected 

economies absorbed the weakened buying power through lower production and real 

wages, and resulting in a widespread economic downturn in 1974-75 (Magnusson, 1999).

Instead of responding with traditional deflationary policy at the cost of higher 

unemployment, Sweden opted for an alternative policy referred to as “bridging over” 

(Magnusson, 1999). The idea was to temporarily “counterbalance the fall in foreign 

demand”7 by stimulating the domestic economy through inflationary fiscal policy. 

However, the outcome of the “bridging over” policy was largely different from 

what had been expected, and although the inflationary fiscal policy initially contributed to 

maintaining the level of demand during OPEC I and through the economic boom of 1975, 

the economy was later hit in full strength by the recession. The consequences were “high 

price and wage inflation, a loss of international competitiveness, a fall in exports and a 

rapidly growing deficit on the current account”8. Also, “the expansionary fiscal policy, 

involving large subsidies to declining industries, contributed to an expanding budget 

deficit”9. 

And so, after having enjoyed “a period of uninterrupted industrial expansion”10

during the 1960s, the index of industrial production experienced an absolute decline 

between 1975 and 1978 and the Swedish economy fell into the deepest industrial crisis 

since the 1920s (Magnusson, 1999). The crisis was a consequence of the cost explosion 

that resulted from higher prices in the aftermath of OPEC I, and the roughly 40 percent 

                                                
7 Ibid, p.254
8 Ibid, p.255
9 Ibid, p.255
10 Ibid, p.248
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increase in wages between 1974 and 1976 owing to the inflationary fiscal policy 

employed at the time (Fregert & Jonung, 2005). 

The cost explosion caused domestic inflation to increase more rapidly than the 

international average and undermined the competitiveness of the export industry (Fregert 

& Jonung, 2005). Additionally, the belonging to the currency snake meant that the then 

appreciating D-mark caused the krona to appreciate likewise and further undermine 

competitiveness.

Sweden changed its government in the midst of this industrial crisis, and the 

newly appointed liberal government decided to devaluate the currency by a total of 17

percent, twice in the fall of 1976 and once in the summer of 1977 (Magnusson, 1999). 

Consequently, in August 1977, Sweden left the currency snake and the krona was fixed to 

a trade weighted currency basket (Fregert & Jonung, 2005).

Together, the devaluations and moderate contractionary policy caused the 

business cycle to turn around. It reduced the high costs undermining competitiveness and 

led to an increase in exports and eventually in an upturn in the industrial sector. 

Consequently, both industrial production and buying power increased while inflation 

decreased (Fregert & Jonung, 2005).

In 1979, the second oil shock (OPEC II) caused energy prices to rise again and led 

to a decrease in exports and a subsequent increase in the current account deficit. High 

government spending alongside the oil shock also resulted in the increase of the budget 

deficit, and in 1981-82, the index of industrial production again declined in absolute 

terms.

2.1.3 1980s

The economic deterioration of the 1970s continued in the 1980s, and the average annual 

growth rate of GDP was 2.5 percent, compared to 2.9 percent for the OECD. The average 

annual rate of unemployment was 2.5 percent, and that of inflation 7.9 percent.

As a response to the twin deficits resulting from OPEC II, the government 

decided to devaluate the currency by 10 percent in 1981 (Eklund, 2005). The devaluation 

proved insufficient and the continued fall in industrial production and growth of the 
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current account deficit led to the decision of the newly appointed social democrat 

government to devaluate the currency by a further 16 percent in 1982.

Combined, the 1981 and 1982 devaluations had a large positive effect on the 

export industry and re-established its competitiveness internationally (Magnusson, 1999). 

The cost reduction led to increased exports and resulted in a temporary budget and 

current account surplus. 

The latter devaluation was part of the new government’s strategy called “the third 

way” (Henrekson, Jonung & Stymne, 1993). The devaluation was “followed by a tight 

monetary and fiscal policy to hold down inflation”11. The strategy seemed to work and 

the overall economic situation improved; exports increased, industrial production 

expanded, unemployment stayed at a level of around 3 percent and the budget and current 

account balance improved (Henrekson, Jonung & Stymne, 1993). 

Parts of the extensive financial regulations were removed in the 1980s; credit 

regulations in 1985 and currency regulations in 1989. The removal of credit controls, 

which incited borrowers to increase their borrowing and lenders to increase their lending 

accordingly, led to a rapid credit expansion. The readily available credit and low real 

interest rates impelled borrowers to increase their indebtedness to finance both 

investment and consumption and eventually resulting in a financial bubble.

The rapid credit expansion and booming world economy led to the overheating of 

the Swedish economy. The overheating culminated in 1989-90 and was characterized by 

rapid inflation, low unemployment, and weakened competitiveness. During 1989-90, 

unemployment was below 2 percent and inflation between 6 and 8 percent (Myhrman, 

1994).

2.1.4 1990s-2000s

The government proposed a series of controversial measures to stabilize the overheated 

economy, eventually resulting in a government crisis in 1990 (Magnusson, 1999). 

Instead, a deep recession in Western Europe filled the stabilizing role and had a large 

contractive effect on the Swedish economy.

                                                
11 Ibid, p. 255
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The recession, which was characterized by high and rising real interest rates, was 

a result of German monetary policy following the reunification of Eastern and Western 

Germany, and spread to the rest of Europe through the system of fixed exchange rates 

(Hagberg, Jonung, Kiander & Vartia, 2004).

In 1991, the Swedish government officially made its “prime goal a low rate of 

inflation at the expense of full employment”12. Furthermore, the Swedish currency was 

anchored to the European Union’s common currency (ECU), indicating the government’s 

intention to renounce from future devaluations (Henrekson, Jonung & Stymne, 1993). 

The policy change and anchoring of the currency, combined with a large budget deficit, 

meant that henceforth the means to offset falling industrial production and rising 

unemployment were limited (Eklund, 2005). 

Simultaneously, a currency crisis in Western Europe resulted in devastatingly 

high real interest rates. In the past, currency regulations had effectively shielded the 

economy from financial disturbances abroad, but these regulations had been removed in 

1989 (Fregert & Jonung, 2005). Additionally, the large tax reforms made in 1990-91, 

which encouraged saving, contributed to high real interest rates (Myhrman, 1994).

Jointly, the heavy restriction of stabilization policy, high real interest rates, and a 

worldwide recession led to a depression in Sweden. The gross national product was 

negative in 1991-1993, the level of industrial production fell to that of the 1970s, 

unemployment rose from 2 to 8 percent, the budget deficit increased, the national debt 

grew massively, and inflation fell from 10 percent to 2 percent (Eklund, 2005).

The government reacted with deflationary policy with intent to improve the 

budget deficit and stabilize the economy (Eklund, 2005). However, the tightening of 

fiscal policy, which included the raising of taxes and large cutbacks in public spending, 

was too little and too late, and the continued high currency flows and related interest rate 

swings led to the abandoning of the fixed exchange rate in 1992 (Henrekson, Jonung and 

Stymne, 1993). 

Hence, in November 1992, the krona was allowed to float again for the first time 

since 1931, resulting in a large depreciation and a stop to the immediate fall in economic 

                                                
12 Ibid, p.256
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activity (Eklund, 2005). The depreciation immensely increased the competitiveness of the 

export industry, and with exports acting as the driving force, industrial production 

increased again in 1993 and 1994. 

In January 1993, the central bank made price stability its prime goal. The goal 

was specified as the restriction to a 2 percent annual change in the consumer price index 

with an allowed divergence of plus/minus 1 percent. In effect, after initially increasing 

following the large depreciation of the krona, the rate of inflation and predicted inflation 

decreased to the specified rate.

After 1993, the Swedish economic performance was once again in line with the 

OECD, and from 1996 onwards, the current account balance was positive, the budget 

deficit under control, the inflation low, and the interest rates falling (Fregert & Jonung, 

2005). However, the crisis had a more long-lasting effect on unemployment, and after a 

record low 2 percent in 1990, unemployment increased to around 10 percent in 1993-

1994, and remained between 8 and 10 percent until it began to decrease again in 1997.

There was a short economic downturn in 1996 and 1997, when GDP grew at 1.3 

and 2.6 percent respectively. However, in the period 1998-2000, the average annual 

growth rate of GDP was 4 percent, surpassing that in the OECD. Then, in 2001-2003, a 

worldwide economic slowdown was experienced, and the Swedish average annual 

growth rate of GDP fell to 1.5 percent. In 2004 the average annual growth rate of GDP 

was 3.1 percent.

2.2 The Finnish Economy

2.2.1 1950s-1960s

In Finland, the conditions for economic growth were highly favorable in the 1950s and 

1960s (Hjerppe, 1989). From 1950 to 1974, Finland's GDP grew at an average annual 

rate of 5.2 percent, considerably higher than the 4.4 percent average for members of the 

OECD. 

The 1950s began with two years of outstanding growth; GDP grew 7.3 percent in 

1950 and 9.3 percent in 1951 (Pekkarinen & Vartiainen, 2002). Jointly, the high level of 

international demand and export competitiveness had led to an expansion in Finnish 

exports after the Winter War in 1939-1940. 
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However the eight years that followed saw some variance in performance. Rapid 

price and wage inflation resulted in a short recession in 1951-1952. In 1952, GDP growth 

was only 3 percent (Pekkarinen & Vartiainen, 2002). Moreover, the trade of goods and 

services balance deficit was large. 

By 1952, the government had regained control over inflation and the economy 

quickly recovered (Pekkarinen & Vartiainen, 2002). The business cycle boomed in 1953-

1956 and the economy experienced high growth in exports without rapidly increasing 

inflation. GDP grew 9 percent in 1954 and 7.6 percent in 1955. 

In 1955, the price and wage agreements that had kept inflation under control since 

1952 ended, and by 1956 inflation increased and the competitiveness of exports 

worsened. GDP grew a mere 1 percent in 1957 and unemployment increased (Pekkarinen 

& Vartiainen, 2002). In 1957, the mark was devaluated by 39 percent and GDP growth 

improved. GDP growth was 7.3 percent in 1959 and 9.9 percent in 1960.  

In contrast to the 1950s, the 1960s was a decade of greater economic stability and 

prosperity, but slightly lower GDP growth. During the 1960s, the average annual growth 

rate in GDP was 4.5 percent compared to 5 percent for the OECD. In 1964-1967, reduced 

competitiveness led to a large deficit in the trade of goods and services balance 

(Pekkarinen & Vartiainen, 2002). In 1967, lower overall demand for exports, due to the 

slowdown in the world economy, caused export prices to fall. In response, the 

government devaluated the currency by 31 percent in 1967. Hence, after a recession in 

1967-1968, the economy recovered in 1969.

2.2.2 1970s

The economic boom that began in the late 1960s continued until 1974 (Pekkarinen & 

Vartiainen, 2002). However, in the mid 1970s, the prospect of the world economy 

deteriorated abruptly when the Bretton Woods system collapsed and the oil crisis 

occurred (OPEC I).

OPEC I led to higher energy prices and a subsequent worsening of the terms of 

trade of oil importing countries. The result was a widespread economic downturn in 

1974-75. In Finland, unemployment increased and inflation remained high as a legacy of 

the boom years of the previous decade. Besides, the Finnish government was using 
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deflationary policy to stabilize the economy. The budget and current account deficits 

increased, industrial production fell considerably, and a recession began in 1975 

(Pekkarinen & Vartiainen, 2002).

The government devaluated the currency twice in reaction to the recession, first 

by 9 percent in 1977 and then by 8 percent in 1978 (Pekkarinen & Vartiainen, 2002). The 

recession lasted until 1977 and the recovery started in 1978.

2.2.3 1980s

The 1980s was a decade of weak economic development in Europe (Pekkarinen, 

Vartiainen, 2001). During the first half of the 1980s, a widespread economic slowdown 

occurred in Europe, which was the result of the oil crisis in 1979 (OPEC II). Finland’s 

economy was largely exempt from the slowdown and enjoyed high GDP growth after 

recovering from the recession in the late 1970s (Pekkarinen & Vartiainen, 2002). The 

average annual growth rate of GDP was 3.6 percent in Finland, compared to 2.9 percent 

for the OECD.

During the 1980s, the financial market in Finland was gradually deregulated. 

First, in 1980, the currency market was deregulated. Next, the capital market regulations 

were removed by the mid 1980s (Hagberg, Jonung, Kiander & Vartia, 2004). The 

deregulations, and particularly the deregulation of the capital market, resulted in a rapid 

credit expansion, where a large extent of the credit went to finance private consumption. 

Eventually, the increased consumption led to a boom in the Finnish economy. In 

response, the central bank increased the interest rate in 1987-89 and revaluated the mark 

by 4 percent in 1989 (Hagberg, Jonung, Kiander & Vartia, 2004). 

The revaluation improved Finland’s terms-of-trade and caused domestic wages 

and prices to increase. Unfortunately, the revaluation was too late to curb export prices 

which had already begun to increase in 1987. The revaluation had a real appreciation 

effect that led to an increase of the current account deficit and forced the central bank to 

increase the interest rate further. Besides, international interest rates were also rising as a 

result of the booming world economy. 
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Overall, the deflationary policies were too weak. Hence, as a result of the 

financial deregulations and relatively low domestic interest rate, the economy overheated 

and the current account deficit increased (Hagberg, Jonung, Kiander & Vartia, 2004).

2.2.4 1990s-2000s

In 1990, the boom finally ended when Finland’s economy was hit by a series of negative 

shocks (Hagberg, Jonung, Kiander & Vartia, 2004). The recession in Europe and collapse 

of the Soviet Union, high real interest rates, and falling asset prices coincided with the 

economy’s overheating. As a result, the economy entered a currency and financial crisis 

that led to an exceptionally deep depression in 1991-1993. 

Finland’s terms-of-trade worsened further and the real appreciation caused 

exports to collapse. The consequent current account deficit led to speculative attacks on 

the mark and the central bank had to increase interest rates accordingly (Hagberg, 

Jonung, Kiander & Vartia, 2004). Moreover, inflation decreased faster than anticipated 

and led to a higher real interest rate.

Combined, the massive increase in the real interest rate and fall in foreign 

demand, asset values, and disposable income resulted in the collapse of domestic 

demand; GDP decreased by 10.5 percent in 1990-1993 and the recession continued for 

several years more (Hagberg, Jonung, Kiander & Vartia, 2004). The pre-crisis level of 

consumption was first reached again in 1996. Unemployment increased from 3.5 percent 

in 1990 to roughly 20 percent in 1995. 

In 1991, the Finnish currency was anchored to the European Union’s common 

currency (ECU), indicating the government’s intention to renounce from future 

devaluations. No exchange rate adjustment was made at the time and the mark remained 

overvalued (Hagberg, Jonung, Kiander & Vartia, 2004). Instead, the government tried to 

achieve an internal depreciation by decreasing wages. The attempt failed and the currency 

outflow increased. Again, the central bank was forced to increase the interest rate.

In November 1991, the Finnish government devaluated the mark by 13.2 percent. 

The devaluation, rather than the abandoning of the fixed exchange rate, indicated that 

Finland intended to keep a fixed exchange rate, and this, along with a persistent current 

account deficit, led to a large currency outflow caused by new speculative attacks on the 
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mark (Hagberg, Jonung, Kiander & Vartia, 2004). The central bank was again forced to 

raise the interest rate in order to protect the mark and in 1992 domestic demand decreased 

further as a result. The budget deficit grew massively and unemployment rose to 15 

percent. 

Eventually, the situation became unsustainable. The currency crisis in Europe led 

to an enormous currency outflow, and the depletion of the foreign exchange reserve led to 

the abandoning of the fixed exchange rate and ECU anchor in September 1992. The 

floating exchange rate led to an immediate depreciation of 10 percent, and a further 20 

percent in the coming months. 

The depreciation of the mark had a strong positive effect on the Finnish economy 

(Hagberg, Jonung, Kiander & Vartia, 2004). An export led recovery began at the end of 

1993, largely driven by the increase in export competitiveness brought about by the 

depreciation. Besides, the interest rate fell by 10 percent. 

In January 1993, the central bank made price stability its prime goal (Hagberg, 

Jonung, Kiander & Vartia, 2004). Next, in 1996, Finland decided to become a full 

member of the EMU and later adopted the Euro in 1999.

After 1993, the current account balance and budget deficit improved and inflation 

and interest rates fell (Fregert & Jonung, 2005). However, the pre-crisis level of 

unemployment was not reached. After a record low 3.1 percent in 1989, unemployment 

increased to around 18 percent in 1993-1994. It then steadily decreased until settling at 

around 9 percent. 

In the period 1997-2000, the average annual growth rate of GDP was 5 percent, 

compared to the OECD average of 3.2 percent. Then, in 2001-03 the average annual 

growth rate of GDP fell to 2 percent. In 2004 the average annual growth rate of GDP was 

3.5 percent.

3 Theory

As can be seen in Section 2, economies grow over time, but the growth pattern is uneven 

and output continuously fluctuates around long-run trend output (Burda & Wyplosz, 

2005). The patterns of expansion and contraction seem to occur with some regularity, and 
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the “recurrent, but not strict periodic, fluctuations in economic activity”13 are known as 

business cycles. Among researchers, the generally accepted framework for approaching 

business cycles is the impulse-propagation model (Burda & Wyplosz, 2005).

The establishing of a stable macroeconomic environment includes the endeavor of 

minimizing business cycle fluctuations, and assuming fixed prices in the short-run, this 

necessitates government intervention. Because of this, business cycles tend to have severe 

political repercussions and although the amplitude of business cycle fluctuations is small 

when “measured relative to average GDP and to the growth process”14 (representing only 

2-5 percent of trend GDP from peak to trough), the endeavor to iron out business cycles 

is highly emphasized by governments (Burda & Wyplosz, 2005). This dictates for active 

interventionism via aggregate demand management.

A diversion from long-run trend output is undesirable for the economy; too high 

levels of aggregate demand, and thus over-usage of factors of production, leads to 

inflation, while on the other hand, too low levels of aggregate demand, and thus the 

availability of spare capacity, leads to unnecessarily high unemployment (Fregert, 

Jonung, 2005).

Because of these undesirable effects, governments actively work to dampen 

cyclical fluctuations and try to speed up the adjustment process in order to maintain 

output close to the level of potential output and simultaneously maintain stable rates of 

inflation and low unemployment (Fregert & Jonung, 2005). The actions taken by central 

banks and ministries of finance to affect the level of aggregate demand in this way are 

called stabilization policies.

3.1 Business Cycle Fluctuations

Business cycles are the produce of random disturbances, or shocks, constantly affecting 

the economy, and these “shocks, often referred to as impulses, change the demand or 

supply conditions in the economy”15. The way in which these random impulses produce a 

                                                
13 Op. Cit., Bergman, p.1
14 Ibid, p.17
15 Op. Cit, Burda  and Wyplosz,  p.343
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business cycle can be explained using the impulse-propagation model (Fregert & Jonung, 

2005). The model, which assumes sticky prices in the short run, is explained below.

After being randomly disturbed by an impulse, an adjustment process occurs in 

the economy (Fregert & Jonung, 2005). Next, the impulse-propagation mechanism 

“transforms purely random shocks into more regular fluctuations”16. Owing to the endless 

stream of impulses, the economy is kept away from its stationary state and continuously 

oscillates about trend output. Crucial to the mechanism is the “existence of lags in 

responses of some key variables to their determinants”17. The oscillations are the result of 

lags and rigidities in the propagation mechanism, which determine the frequency and 

amplitude of the oscillations. 

Lags, of which there exist two types, cause systematic delay in the economic 

responses to changing conditions. Robertson (demand side) lag accounts for the time it 

takes to transform consumers’ intentions into effective action, while Lundberg (supply 

side) lag accounts for the time it takes for output to adjust and meet changes in demand 

(Burda & Wyplosz, 2005).

The rigidities in the propagation mechanism originate mainly from fixed prices; in 

the short run, prices are fixed as a result of slowly adjusting nominal wages that depend 

on wage agreements and inflation expectations (Fregert & Jonung, 2005). However, other 

market imperfections also contribute to the rigidities.

3.2 Stabilization Policy

The effects of supply and demand disturbances on the economy can be analyzed using the 

Mundell-Fleming model, also called the IS-LM-FE model (Mundell, 1962, 1963, and 

Fleming, 1962). The IS-LM-FE model is a short term Keynesian model that describes a 

small open economy with free movement of capital and interest rate parity. 

In the short run, output can differ quiet significantly from potential output because 

of the slow adjustment process to supply and demand shocks (Fregert & Jonung, 2005). 

For this reason, the government and ministry of finance utilize stabilization policy. 

Stabilization policy consists of monetary and fiscal policy, where monetary policy is 

                                                
16 Ibid, p.355
17 Ibid, p.355
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about setting the interest rate in order to affect demand and thus achieve price stability, 

and fiscal policy is about affecting demand via the expenditure and revenue of the 

government sector. With free capital movement, the choice between monetary and fiscal 

stabilizing policy is fundamentally determined by the exchange rate regime; monetary 

policy is effective under a flexible exchange rate and fiscal policy under a fixed exchange 

rate (Fregert & Jonung, 2005).

Under a fixed exchange rate regime, monetary policy is ineffective because a

change in the interest rate will lead to inflows or outflows of currency, necessitate an 

adjustment of the exchange rate, and offset the initial effect (Gillespie, 2000). Fiscal 

policy is effective because a change in government expenditure or revenue will lead to a 

change in the interest rate, inflows or outflows of currency, and reinforce the initial 

effect.

Under a flexible exchange rate regime, monetary policy is effective because a 

change in the interest rate will change domestic demand, lead to inflows or outflows of 

currency and an adjustment of the exchange rate, and reinforce the initial effect

(Gillespie, 2000). Fiscal policy is ineffective because a change in government 

expenditure or revenue will lead to a change in the interest rate, inflows or outflows of 

currency, an exchange rate adjustment, and offset the initial effect.

The choice of exchange rate regime also has significance regarding the 

responsibility for the stabilization policy; the responsibility lies with the ministry of 

finance under a flexible exchange rate and with the government under a fixed exchange 

rate (Burda & Wyplosz, 2005).

In theory, the IS-LM-FE model can explain the occurrence of business cycles 

through supply and demand disturbances, and how appropriate stabilization policy can 

limit these (Burda & Wyplosz, 2005). The effectiveness of stabilization policy depends 

on policy lags. Indeed, “economic policy is plagued by a number of lags”18, and this 

explains why business cycles cannot be fully eliminated. Policy lags can be categorized 

as inside and outside lag (Burda & Wyplosz, 2005). Inside lag is the delay between 

disturbance and policy implementation, and outside lag is the delay between policy 

                                                
18 Ibid, p.389
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implementation and policy effect. Inside lag regroups recognition lag, decision lag and 

implementation lag. Outside lag regroups implementation lag and effectiveness lag. 

Moreover, the combination of time lags and uncertainty in predicting the effects of 

stabilization policy can result in the destabilization rather than stabilization of the 

economy. 

3.3 Dynamics of Macroeconomic Volatility

The establishing of a stable macroeconomic environment is and has been a major policy 

challenge in Sweden and Finland. As previously mentioned, the challenge was tackled 

with comparable macroeconomic policies in both countries prior to 1996. Hence, an issue 

of relevancy is whether the variability of macroeconomic variables has decreased more in 

Finland than in Sweden since Finland joined the EMU. Some relevant theoretical aspects 

concerning this issue are discussed below.

As mentioned in Section 3.1, the rigidities in the propagation mechanism 

determine the frequency and amplitude of the business cycle, as measured by output. The 

Keynesian view is that “extensive use of Keynesian stabilization policy can bring about a 

dampening of the business cycle”19. Because of the comovement between economic 

variables and the business cycle, these rigidities also determine the volatility of the 

macroeconomic variables (Bergman, 1992). Theoretically, there are several factors that 

could promote increased macroeconomic stability, some related to the EMU and others 

not, which may have affected the Finnish economy.

The most obvious factor associated with the EMU is that reduced volatility could 

be inherited. According to recent empirical studies, there exists a link between stronger 

economic linkages and macroeconomic volatility (Kose, Meredith & Towe, 2004). Thus, 

if the initial domestic macroeconomic volatility was superior to the EMU average, 

Finland may have inherited increased stability through the “increased economic linkages 

and business cycle comovement”20 offered by the monetary union.

                                                
19 Op. Cit., Bergman, p.4
20 Kose, M. A., Meredith, G. M., & Towe, M., How has NAFTA affected the Mexican economy? Review and evidence, 

2004, p.19
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A decrease in volatility could also result from increased stability of domestic 

macroeconomic policies. To be allowed to be part of the monetary union, “countries have 

to meet set criteria which were established by the Maastricht Treaty (1993)”21.

Additionally, the stability and growth pact, which is an extension of the Maastricht Treaty 

and whose aim is to guarantee the continued existence of the EMU, imposes strict norms 

on union members. The fulfillment of these requirements may have led to increased 

stability of domestic macroeconomic policies in Finland, and thus reduced 

macroeconomic volatility. 

Reduced inflation uncertainty may also have contributed to decreased volatility. 

The credibility of macroeconomic policies, which relies on government trustworthiness 

and or an institutional tie, determines how fast core inflation adjusts to actual inflation 

(Fregert & Jonung, 2005). Since inflation expectations partly determine how quickly 

nominal wages adjust, they also indirectly determine the flexibility of prices in the short-

run and business cycle fluctuations. Arguably, the EMU offers more time consistent 

economic policies than Sweden, which may result in more accurate inflation forecasts 

and thus reduced macroeconomic volatility via less sticky wages and prices.

Nevertheless, it is important to note that “changes in the volatility of cyclical 

fluctuations in output not necessarily are caused by differences in stabilization 

policies”22, but that “other developments may have influenced the amplitude of the 

business cycle”23. We will not examine these developments in the context of this study, 

but the following two examples will be given. Firstly, lower volatility in macroeconomic 

variables could be the result of a decrease in size of shocks affecting output, prices and 

wages (Taylor, 1986). Secondly, the reduction in active monetary and fiscal policy due to 

political reasons may have reduced the destabilization of macroeconomic variables 

(Bergman, 1992).

                                                
21 Gillespie, A., Advanced economics through diagrams, Oxford, 2000, p.91
22 Op. Cit., Bergman, p.16
23 Ibid, p.16
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4 Data

The study employs the following real historical time series of monthly frequency, 

reaching from January 1985 to December 2004, for Sweden and Finland: the index of 

industrial production (IP), the standardized unemployment rate (U) and the consumer 

price index (CPI). Each time series consists of 240 observations. The data available for 

2005 has been omitted due to the partial lack of comparability of the unemployment data 

for Sweden due to a break in the series occurring in March 2005. All of the data is from, 

or elaborations based on, OECD Statistics24. 

For comparative purposes, the time scope has been divided into two time periods: 

(i) 1985-1996 and (ii) 1997-2004. In the period 1985-1996, Sweden and Finland had 

comparable exchange rate regimes and macroeconomic policies. In the period 1997-2004, 

the exchange rate regimes differed in Sweden and Finland and the macroeconomic 

policies diverged.

5 Methodology

The basic approach is to measure the volatilities of the cyclical fluctuations of 

macroeconomic variables deseasonalized time series and test for potential differences in 

volatilities across the periods 1985-1996 and 1997-2004. 

The time series obtained from OECD Statistics have already been deseasonalized 

and the natural logarithms of the time series are taken to smooth the changes25. Next, the 

trend component of the deseasonalized time series is removed using the Hodrick-Prescott 

filter26 (Hodrick & Prescott, 1981). The actual time series ty  is decomposed into a trend 

component trend
ty  and a cyclical component cycle

ty :

cycle
t

trend
tt yyy 

                                                
24 Web Browser for OECD Statistics. http://stats.oecd.org/wbos/default.aspx.
25 For methodological consistency purposes, the time series of all three variables are treated likewise. This implies that

the natural logarithm of the standardized unemployment rate is taken.
26 Again, in order to maintain methodological consistency, the standardized unemployment rate data is de-trended using 

the Hodrick-Prescott similarly to the index of industrial production and consumer prices.
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The cyclical component of the time series is then obtained by subtracting the trend 

component from the actual time series:

trend
tt

cycle
t yyy 

The volatility, as measured by the percentage variance of the cyclical component of the 

time series, is calculated using:

 22

1

1  



cycle

t
cycle
t yy

N


In order to verify for reduced variability of the variables we test for potential differences 

in the variances of the time series against an F-distribution. The null hypothesis is that the 

variances of the cyclical component of the time series are equal across the two periods 

(subgroups). We use a standard F-test, where the F-statistic is given by:

22 / SL ssF 

The subgroup variances are denoted 2
Ls  and 2

ss , where the subgroup with the larger 

variance is denoted 2
Ls  and that with the smaller variance 2

Ss . Under the null hypothesis 

of equal variance, the F-statistic has an F-distribution with 1Ln  numerator degrees of 

freedom and 1Sn  denominator degrees of freedom (EViews 5.1 Help System). The F-

statistic assumes sample normality.

6 Analysis

6.1 F-test

The volatilities of the cyclical components of time series of Swedish and Finnish 

macroeconomic variables are shown in Tables 1.1 and 1.2. Columns (1) and (2) show the 

volatilities of the variables for the two periods. Column (3) shows the F-statistics for the 

null hypothesis that the variances of the variables are equal across the two periods. 

Column (4) shows the probabilities associated to the F-statistics.
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Table 1.1: Volatilities of Swedish macroeconomic time series and tests for equality of 

variances

Volatility Test for Equality of Variances

Variable 1985-1996 1997-2004 F-value P-value

(1) (2) (3) (4)

IP 1,54 1,18 2.876** 0.0000

U 3,09 2,05 5.200** 0.0000

CPI 0,99 0,72 3.547** 0.0000

Table 1.2: Volatilities of Finnish macroeconomic time series and tests for equality of 

variances

Volatility Test for Equality of Variances

Variable 1985-1996 1997-2004 F-value P-value

(1) (2) (3) (4)

IP 1,66 1,55 1.308 0.1461

U 3,38 1,25 53.332** 0.0000

CPI 0,71 0,67 1.237 0.2483

There is a decline in the volatility of the Swedish index of industrial production, 

unemployment rate and consumer price index across the two periods, see columns (1) and 

(2) of Table 1.1. The percentage decline is 23.38 percent for the index of industrial 

production, 33.66 percent for the unemployment rate and 27.27 percent for the index of 

consumer prices. The decline is significant for all three variables and the tests for equal 

variances across the two periods can be rejected at the 1 percent level, see columns (3) 

and (4) of Table 1.1. 

The volatilities of the Finnish index of industrial production, unemployment rate 

and consumer price index have also declined across the two periods, see columns (1) and 

(2) of Table 1.2. The percentage decline is 6.63 percent for the index of industrial 

production, 63.02 percent for the unemployment rate and 5.63 percent for the index of 

consumer prices. However, with the exception of the standardized unemployment rate, 
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the decline in the variables volatilities has not been significant, see columns (1) and (2) of 

Table 1.2. While the test for equal variances across the two periods can be rejected at the 

1 percent level for the standardized unemployment rate, the tests for equal variances for 

the index of industrial production and the consumer price index cannot be rejected at 

conventional levels, see columns (3) and (4) of Table 1.2.

Arguably, a certain degree of volatility convergence has occurred in Sweden and 

Finland across the two time periods. The apparent convergence towards comparable and 

lower volatility levels is most clearly exhibited by the standardized unemployment rate 

and the consumer price index. In the case of the index of consumer prices, a convergence 

towards a volatility of roughly 0.7 percent appears to have occurred. Finland’s inability to 

reduce volatility further may thus be explained by the fact that 0.7 percent represents the 

normal volatility level of the index of consumer prices. Similarly, the significant decrease 

observed in the volatility of the standardized unemployment rate could potentially

indicate a convergence towards a lower but not yet reached normal volatility level of the 

standardized unemployment rate. In contrast, the index of industrial production does not 

appear to have exhibited a similar volatility convergence across the two periods.

Besides that in volatility, the evolution in the level of the index of industrial 

production, standardized unemployment rate, and consumer price index has been similar

in Sweden and Finland; see Figures 1a, 2a, and 3a in the Appendix. In both Sweden and 

Finland, the index of industrial production remained relatively constant until it started to 

increase rapidly in 1993. Similarly, the standardized unemployment rate increased 

abruptly in 1990-1994, causing it to shift to a new and higher level. In contrast, the rate of 

increase of the consumer price index declined after a rapid increase in 1985-1995. The 

causes behind the variables level movements are described in Section 2.

6.2 Supplementary tests

In order to improve the robustness of the F-test results, we use supplementary 

methods available in EViews27 to test for equality of variances. The test methods 

available to us are the Siegley-Tukey, Bartlett, Levene, and Brown-Forsythe tests. 

                                                
27 EViews is the statistical software used to perform our hypothesis testing. http://www.eviews.com/index.html.



Stabilization Policy in Sweden and Finland, 1985-2004

24

The Siegley-Tukey test, which is only reported for tests with two subgroups that 

are assumed independent and with equal median, ranks the time series alternately from 

the lowest to the highest value for every other rank (EViews 5.1 Help System). Under the 

null hypothesis that the subgroup variances are equal the test statistic is approximately 

normally distributed. 

The Bartlett test, which assumes normality, “compares the logarithm of the 

weighted average variance with the weighted sum of the logarithms of the variances”28. 

Under the null hypothesis that the subgroup variances are equal the test statistic is 

approximately distributed as a 2  with 1G  degrees of freedom (EViews 5.1 Help 

System).

The Levene test statistic is based on the analysis of variance of the absolute 

difference from the mean (EViews 5.1 Help System). Under the null hypothesis of equal 

variances in each subgroup, the F-statistic is approximately F-distributed with 1G

numerator degrees of freedom and GN   denominator degrees of freedom.

 The Brown-Forsythe test “is a modification of the Levene test in which we 

replace the absolute mean difference with the absolute median difference and appears to 

be a superior test in terms of robustness and power”29.

Table 2.1: Supplementary tests for equality of variances of Swedish macroeconomic time 

series

P-value

Variable Siegel-Tukey Bartlett Levene Brown-Forsythe

IP 0.0000 0.0000 0.0000 0.0000

U 0.0000 0.0000 0.0000 0.0000

CPI 0.0064 0.0000 0.0003 0.0003

                                                
28 EViews 5.1 Help System, help topic “Tests for Descriptive Stats”, subtopic “Variance Equality Tests”.
29 Ibid, help topic “Tests for Descriptive Stats”, subtopic “Variance Equality Tests”.
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Table 2.2: Supplementary tests for equality of variances of Finnish macroeconomic time 

series

P-value

Variable Siegel-Tukey Bartlett Levene Brown-Forsythe

IP 0.3842 0.1570 0.4074 0.4403

U 0.0000 0.0000 0.0000 0.0000

CPI 0.4761 0.2604 0.3184 0.3216

The F-test results for equality of variances are supported by the supplementary 

test statistics, see Tables 2.1 and 2.2; the Siegley-Tukey, Bartlett, Levene and Brown-

Forsythe tests all point in the same direction as the F-test.

7 Conclusion

Rather than the opposite, the F-test results, supported by supplementary test

statistics, reveal that Sweden has been more successful than Finland in reducing the 

variability of the macroeconomic variables included in this study since Finland joined the 

EMU in 1996. In Sweden, the volatilities of all three macroeconomic variables have 

decreased significantly across the two periods, as opposed to Finland where the volatility 

of only one variable has decreased significantly. Additionally, reduced variability in any 

one variable has not been attained at the expense of increased variability in any other 

variable, i.e. a dampened business cycle in Sweden has not led to higher variability in the 

index of consumer prices or the standardized unemployment rate.

How may we explain these results, and what do they tell us concerning the effects 

of stabilization policies and the impact of the EMU? As discussed in Section 3 we 

choose, within the context of this study, not to interpret the evidence as suggesting either 

a case for successful or a case for unsuccessful aggregate demand policies. However, the 

interpretation is that stabilization policies may well have been more successful than in 

previous periods, but that other developments may have had destabilizing influences and 

subsequently swamped the initial damping effects.
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Appendix

Figure 1a. Natural logarithm of the index of industrial production in Sweden and 
Finland, 1985-2004.
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Figure 1b. Cyclical component of the index of industrial production in Sweden and 
Finland, 1985-2004.

-0,15

-0,1

-0,05

0

0,05

0,1

0,15

0,2

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

Sweden Finland



Stabilization Policy in Sweden and Finland, 1985-2004

29

Figure 1c. Percentage variance of the cyclical component of the index of industial 
production in Sweden and Finland, 1985-2004.
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Figure 2a. Natural logarithm of the standardized unemployment rate in Sweden and 
Finland, 1985-2004. 
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Figure 2b. Cyclical component of the standardized unemployment rate in Sweden and 
Finland, 1985-2004. 
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Figure 2c. Percentage variance of the cyclical component of the standardized 
unemployment rate in Sweden and Finland, 1985-2004
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Figure 3a. Natural logarithm of the consumer price index in Sweden and Finland, 1985-
2004.
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Figure 3b. Cyclical component of the consumer price index in Sweden and Finland, 1985-
2004.
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Figure 3c. Percentage variance of the cyclical component of the consumer price index in 
Sweden and Finland, 1985-2004.
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