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I - Basic Concepts of 
Business Cycle Theory
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In Burns & Mitchell (1946), p. 3.

Business cycles are a type of fluctuation in the 
aggregate economic activity of nations (…) a 
cycle consists of expansions occurring at about 
the same time in many economic activities, 
followed by similarly general recessions, 
contractions and revivals (…) this sequence of 
changes is recurrent but not periodic (…).
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Stages of Business Cycles

SOURCE: Williamson (2014), p. 88.
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II - Measurement 
Issues
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The Variables
Y Gross Demand Product
C Private Consumption 
I Investment
G Government Expenditure
Ex Exports 
Im Imports
NX Net Exports
w Real Wage per worker 

Y/L Average Labour Productivity
u Unemployment Rate

• Quarterly Data (Banco de 
Portugal, 2015; OECD, 2016; 
INE - Instituto Nacional de 
Estatística, 2015); 

• Per Capita Values (Smoothes 
the comparison between 
countries); 

• Logarithm of the variables 
(Makes scaling more easily 
manageable).

yt = log
Yt
Popt
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Cubic Spline

A cubic spline is an algorithm used to fit a 
curve to a series of points with a piecewise 
series of third-order polynomials (…).

Jenkins, D., 2009

Deviation between interpolated and real data (%)
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Detrending Procedures
• Linear Filter

• Hodrick-Prescott
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To enhance the quality of the study, we will employ four detrending procedures: the linear filter, the

Hodrick-Prescott filter, the Christiano-Fitzgerald filter, and the Baxter-King filter.

First, the linear filter is a detrending method based upon moving averages. The cyclical component

is defined as a two-sided moving average deviation of any specific observation from the trend line. A

linear filter can be defined as follows:

x̄

t

= ã0 + ã1t , (2)

Where tildes over parameters denote estimated parameters from x̃

t

= a0+a1t+u

t

, and u

t

represents

a zero-mean random variable.

Second, the Hodrick-Prescott (HP) filter is one of the most well known filters and it is widely used

by economists for the purpose of detrending time-series data, mostly in business cycle studies.

This filter decomposes a time series, x
t

, into a trend component, x̄
t

, and a cyclical component,

x̂

t

, with the objective of minimizing the distance from the original series and to its the trend component,

penalised by (x
t

� x̄
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)2. The filter also minimizes the curvature of the trend series, i.e. changes in growth

rates are penalised by (�
x̄t+1 ��

x̄t)
2. The connection between these two objectives is governed by the

parameter � � 0. Hence, the HP filter is the solution to the following problem, for all t = 1, · · · , T :

Min
{x̄t}

T
t=1

(x
t

� x̄

t

)2 + �

T�1X

t=2

[(x̄
t+1 � x̄

t

)� (x̄
t

� x̄

t�1)]
2 =

= (x
t

� x̄

t

)2 + �

T�1X

t=2

(�
x̄t+1 ��

x̄t)
2
.

(3)

By setting � = 0 we assume that x
t

= x̄

t

(i.e. there is no cyclical component, the variable is always

at its trend level). The larger � is, the larger the penalty on trend deviations from a linear specification.

By this reasoning, as � ! 1, x̄
t

approaches the x

t

’s linear time trend for x

t

, obtained via an OLS

estimation, i.e. the filter acts, in practice, as the linear filter above. The choice of the value for � has to

be aligned with our goal of filtering out business cycles in a certain frequency. In this essay we will use

only quarterly data so our � will be set to 1600, according to Hodrick & Prescott (1997).

Third, the Christiano-Fitzgerald (CF) filter is a band-pass filter. Its main objective is to detrend and
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Detrending Procedures
• Baxter-King

• Christiano-Fitzgerald
FINAL REPORT What are the main features of the Portuguese business cycle? 9

smooth the problem in the frequency domain. The filter uses the whole time series for the calculation of

each filtered data point. The main advantage of the Christiano-Fitzgerald filter, henceforth CF, is that it

is designed to work well on larger time-series - see Christiano & Fitzgerald (1999). Hence, the CF filter

is calculated as follows, for t = 3, 4, · · · , T � 2:

x̂

t

= B0xt +B1xt+1 + · · ·+B

T�1�t

x

T�1 + B̃

T�t

x

T

+

+B1xt�1 + · · ·+B

t�2x2 + B̃

t�2x1.

(4)

Where B

j

= sin(jb)�sin(ja)
⇡j

, j � 1 ; B0 = b�a

⇡

, a = 2⇡
p�

, b = 2⇡
p

o

. And B̃

k

is defined as a simple

linear equation of B
j

, B̃
k

= �1
2B0 �

P
k�1
j=1 Bj

. Furthermore, p
o

and p

�

define the period of oscillation

between which the time series data is specified, and 2  p

o

< p

�

< 1.

Finally, the Baxter-King (BK) filter is also a band-pass filter. As in the CF filter, its main objective

is to detrend and smooth the problem in the frequency domain. The main properties of this filter are

the symmetry, the constant finite length and being time-invariant, which makes the filter stationary. The

symmetry of the filter contributes to not introducing any phase shift so it leaves the extracted components

unaffected. The only case where this property is not true is on the respective amplitude. This filter is

not used in the edge of the series because it is insensitive to deterministic linear trends. Baxter & King

(1977) thus suggest an approximation of a finite moving-average of order K for an ideal band-pass filter,

as presented below:

x̄

t

=
KX

j=�K

a

j

L

j

x

t

,whereL denotes the lag operator. (5)

Figure 2 represents the cyclical component for the logarithm of Portuguese GDP per capita, from

1977 to 2014, applying the four filters above. The linear filter makes cyclical fluctuations sharper. In

contrast, the other three statistical filters employed look similar and are highly correlated5.

Regarding the measurement aspect of the variables under the scope of our study, we will use per

capita values to smooth the comparisons between the countries and, most importantly, to abstract the

variables from the fluctuations of population. Furthermore, most variables are analysed as logarithms,

in order to make scaling more easily manageable. In the case of consumption, government expenditure,

and investment, values will be analysed per capita and as logarithms. On the other hand, the real average

wage, and the average productivity of labour are only analysed as logarithms. Net exports are measured

in the proportion of GDP, and the rate of unemployment will suffer no additional manipulation.

5Appendix B supports this observation, presenting an extensive cross correlation analysis between all four statistical filters.

9
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Linear Hodrick-Prescott Christiano-Fitzgerald Baxter-King

GDP per capita Cyclical Component
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III - Characterizing the 
Portuguese Business 

Cycles
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Volatility Analysis

TABLE I: Volatilities, Portugal, 1977 to 2014. 
SOURCE: Excel Dataset, own calculations.
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FIGURE 2: GDP Cyclical Component: BK, HP, CF, and Linear filter application, Portugal, 1977 to 2014.

4 CHARACTERISING THE PORTUGUESE BUSINESS CYCLE

An empirical study has been conducted for the Portuguese economy on the period ranging from 1977

to 2014, with the objective of determining the main features of the Portuguese business cycle.

Linear BK HP CF

�

Ŷ

0.09 0.02 0.02 0.01

�

Ĉ

/�

Ŷ

1.22 1.57 1.49 2.01

�

Î

/�

Ŷ

2.51 3.45 3.59 4.91

�

Ĝ

/�

Ŷ

1.28 0.87 0.86 1.12

�

N̂X

/�

Ŷ

0.39 0.69 0.68 1.12

�

ŵ

/�

Ŷ

1.01 1.82 1.77 2.98

� ˆ(Y/L)
/�

Ŷ

4.82 6.41 6.37 8.18

�

û

/�

Ŷ

0.25 0.36 0.38 0.52

TABLE I: Volatilities, Portugal, 1977 to 2014.

As shown in table I, the estimated absolute volatility of GDP (Y ) indicates that output deviates from

its trend, on average, between 1%, as measured by the CF filter, and 9%, as measured by the linear filter,

each quarter. Of the main components of GDP analysed, private consumption (C) appears to be slightly

more volatile than GDP, i.e. its cyclical component has a variation that ranges from 22%, according to

the linear filter, to as much as twice the volatility of GDP (Y ), as measured by the CF filter. These results

may be explained by the inclusion of durable goods in C, which is six to seven times more volatile than

non-durable goods.

10
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GDP Consumption Investment

Graphical Analysis*

*NOTES: Results concern the application of the HP filter only.
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Correlation Analysis

TABLE II: Contemporaneous Correlation Coefficients, Portugal, 
1977 to 2014. 
SOURCE: Excel Dataset, own calculations.
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As for government consumption (G) it shows an ambiguous behaviour, being sometimes more and

sometimes less volatile than GDP, depending on the statistical filter employed. Investment (I), however,

is very volatile, 2.5 to 5 times more volatile than GDP, which may be an indication of its importance in

determining the Portuguese business cycle. However, since C has a much larger relative weight in GDP

than I , the fluctuations between the two are, on average and in the long run, usually equivalent.

Net exports (NX) tend to be less volatile than GDP, since its relative standard deviation is below 1

for most of the statistical filters employed6.

Regarding the Portuguese labour market, real wage per worker (w) appears to be relatively more

volatile than GDP, whereas average labour productivity (Y/L) is highly volatile. The unemployment

rate (u) is much less variable than GDP regardless of the statistical filter employed.

Correlation(X̂
t

, Ŷ

t

)

Variable X Linear BK HP CF

C 0.97 0.81 0.81 0.70

I 0.93 0.62 0.68 0.47

G 0.95 0.40 0.53 0.03

NX -0.75 -0.33 -0.40 -0.24

w 0.77 0.46 0.52 0.35

Y/L 0.98 0.91 0.92 0.90

u -0.95 -0.69 -0.73 -0.58

TABLE II: Contemporaneous Correlation Coefficients, Portugal, 1977 to 2014.

As shown in table II, consumption and GDP are highly positively correlated, since these two variables

move together over time. Note that, for all the statistical filters employed, the correlation coefficient

between consumption and GDP is always above 0.7. Therefore, consumption is strongly pro-cyclical.

Investment and government consumption tend to be highly and moderately pro-cyclical respectively. Net

exports, on the other hand, are noticeably counter-cyclical. The real wage is moderately pro-cyclical,

whereas the average labour productivity is a highly pro-cyclical variable. Finally, the unemployment rate

is a highly counter-cyclical variable, with a correlation coefficient of -0.7, as measured by the HP filter.

6This may be also related with the fact that this variable is measured in proportion of GDP.

11
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Graphical Analysis*

*NOTES: Results concern the application of the HP filter only.
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GDP (per capita) Private Consumption (per capita)
Sem título 2 Sem título 1
GDP (per capita) Unemployment Rate

Graphical Analysis*

*NOTES: Results concern the application of the HP filter only.
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IV - An International 
Perspective
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Volatility Analysis

TABLE III: Relative Volatilities for Portugal, Spain, Germany and the 
USA, 1995 to 2014. 
SOURCE: Excel Dataset, own calculations. 
NOTES: Results concern the application of the HP filter only.
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5 AN INTERNATIONAL PERSPECTIVE

For the purpose of this chapter we will limit our interpretation of the data to the HP filter. We choose

to use this filter based on an extensive cross-correlation analysis of the cyclical component obtained with

each filter for all of the variables considered for the purposes of this study. The cyclical components

measured using the HP filter show near perfect correlations (between 0.8 and 1), with those produced by

the BK and the CF filters, and a low positive (between 0.5 and 0.1) correlation with the linear filter7.

As mentioned above, in order to present an international perspective of business cycles, we felt the

need to compare the results achieved in the preceding section with those of other developed countries

in the western world. We will thus focus on three different countries besides Portugal and in the hopes

of drawing conclusions regarding the behaviour of the variables considered on our study: Spain, Ger-

many and the USA. The countries were selected having into account the results of the cross correlations

between the macroeconomic variables tested and its impact on the Portuguese GDP (see table V).

In order to conduct our analysis we have created a dataset for the period ranging from 1995 to 2014

based on data collected from the OECD database. The period was selected taking into account the

available data for all of the countries, being crucial to collect the data from one single source in order to

limit eventual divergences in the treatment of the data.

Portugal Spain Germany USA

�

Ŷ

0.01 0.01 0.02 0.01

�

Ĉ

/�

Ŷ

1.30 1.21 0.40 0.84

�

Î

/�

Ŷ

4.70 3.65 3.34 4.09

�

Ĝ

/�

Ŷ

0.88 1.07 0.53 0.92

�

N̂X

/�

Ŷ

0.94 0.79 0.51 0.37

Note: Results concern the application of the HP filter only.

TABLE III: Relative Volatilities for Portugal, Spain, Germany,
and the USA, 1995 to 2014.

As shown in table III, the absolute volatility of GDP is similar for all countries, with the exception

of Germany. It should be noted that consumption for Germany and the USA is considerably less volatile

7The Excel file is made available at: https://www.dropbox.com/sh/lcgho696plbwqgj/
AABJmkvKNhM0Iuc6oH3VGyWfa?dl=0.

12
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Correlation Analysis

TABLE IV: Correlation Coefficients for Portugal, Spain, Germany and 
the USA, 1995 to 2014 
SOURCE: Excel Dataset, own calculations. 
NOTES: Results concern the application of the HP filter only.
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in comparison with Portugal and Spain.

Portugal Spain

Variable X k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

C 0.07 0.89 0.19 0.06 0.90 0.36

I -0.04 0.82 0.24 0.05 0.87 0.44

G 0.02 0.26 0.29 0.23 0.26 -0.17

NX 0.09 -0.51 -0.30 0.12 -0.73 -0.33

Germany USA

Variable X k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

C 0.19 0.46 0.25 0.45 0.90 0.29

I -0.07 0.85 0.24 0.20 0.95 0.44

G 0.16 -0.27 -0.19 -0.44 -0.68 -0.33

NX 0.17 0.61 -0.15 -0.15 -0.74 -0.18

Note: Values k represent lagging or leading correlation coefficients between
variable X and output, where Corr(Xt, Yt+k).
Results concern the application of the HP filter only.

TABLE IV: Correlation Coefficients for Portugal, Spain, Germany, and the
USA, 1995 to 2014.

Regarding private consumption it is highly pro-cyclical in the cases of Portugal, Spain and the USA,

both contemporaneously and when compared with future and past movements in GDP (four quarters

lag and lead). In the specific case of Germany, consumption is also positively correlated with GDP, but

with much smaller values. It is yet to be noted the significant impact of the 2008 financial crisis on the

consumption correlation with GDP (four quarters lag into the future) for Portugal. In order to make these

assumptions, we have created another dataset this time for the period ranging from 1995 to 2007 for all

the four countries (as presented in appendix C). We can thus state that consumption has become more

correlated with future GDP changing from 0.04 before the Great Recession to 0.29 after.

There is not much to note about investment, besides being highly pro-cyclical, showing results higher

then 0.8 for all of the countries. Despite being positively correlated contemporaneously and with a lag

into the future for all of the countries, the same does not happen for the past with Portugal and Germany

showing negative correlations for a one year lag.

As for government consumption the values are relatively low with the particularity of being positively

correlated in the cases of Portugal and Spain and negatively correlated in the cases of Germany and the

USA. Therefore, G is a counter-cyclical variable in the USA and Germany, and it is pro-cyclical in the
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Iberian peninsula. This phenomenon has been particularly noticeable in recent years when Germany, but

mostly the USA highly increased their government consumption as a way to reverse the recession and

stimulate the economy. Finally, net exports are noticeably counter-cyclical with the sole exception of

Germany which presents a moderately pro-cyclical value.

As shown in table V, the Portuguese GDP is highly pro-cyclical with Spain’s GDP, approximately

0.8, and moderately pro-cyclical with both the German and the USA’s GDP, 0.6 and 0.4, respectively.

Regarding the correlation between the Portuguese GDP and the other countries’ net exports (NX),

both Spain and the USA present negative correlations, highly and moderately counter-cyclical, respec-

tively. On the other hand, Germany’s net exports show a moderately pro-cyclical correlation with Portu-

gal’s GDP.

6 MACROECONOMIC ANALYSIS

6.1 Consumption

Consumption for the Portuguese economy appears to be more volatile than output (30% higher with

the HP filter - see table III). Regarding the correlation coefficients between consumption and output,

Portuguese consumption seems to be highly pro-cyclical. On the other hand, correlations between con-

sumption and past (k = �4) and future (k = 4) output seem negligible.

The fact that consumption for the Portuguese economy is considerably volatile and highly correlated

with GDP, appears to be consistent with the traditional Keynesian consumption function. Taking GDP

as a measure of current disposable income for the sake of simplicity, this might be an indication that

consumption is primarily determined by current disposable income in the Portuguese economy. The

correlation values translate a large co-movement between them, which implies that consumption does not

14

FINAL REPORT What are the main features of the Portuguese business cycle? 14

Spain Germany USA

k = �4 k = 0 k = 4 k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

Corr(Y PT
t ;Y j

t+k) 0.03 0.77 0.23 -0.15 0.57 0.22 0.20 0.40 -0.23

Corr(Y PT
t ;NX

j
t+k) -0.06 -0.63 0.05 -0.31 0.17 -0.06 0.22 -0.25 0.07

Note: Y PT
t denotes Portuguese GDP; Y j

t+k and NX

j
t+k denote other economies’ GDP and net exports

respectively, where j = (Spain, Germany, USA).
Values k represent lagging or leading correlation coefficients.
Results concern the application of the HP filter only.

TABLE V: Cross correlation coefficients between Portuguese GDP and other economies’ GDP and
net exports, 1995 to 2014.

Iberian peninsula. This phenomenon has been particularly noticeable in recent years when Germany, but

mostly the USA highly increased their government consumption as a way to reverse the recession and

stimulate the economy. Finally, net exports are noticeably counter-cyclical with the sole exception of

Germany which presents a moderately pro-cyclical value.

As shown in table V, the Portuguese GDP is highly pro-cyclical with Spain’s GDP, approximately

0.8, and moderately pro-cyclical with both the German and the USA’s GDP, 0.6 and 0.4, respectively.

Regarding the correlation between the Portuguese GDP and the other countries’ net exports (NX),

both Spain and the USA present negative correlations, highly and moderately counter-cyclical, respec-

tively. On the other hand, Germany’s net exports show a moderately pro-cyclical correlation with Portu-

gal’s GDP.

6 MACROECONOMIC ANALYSIS

6.1 Consumption

Consumption for the Portuguese economy appears to be more volatile than output (30% higher with

the HP filter - see table III). Regarding the correlation coefficients between consumption and output,

Portuguese consumption seems to be highly pro-cyclical. On the other hand, correlations between con-

sumption and past (k = �4) and future (k = 4) output seem negligible.

The fact that consumption for the Portuguese economy is considerably volatile and highly correlated

with GDP, appears to be consistent with the traditional Keynesian consumption function. Taking GDP

as a measure of current disposable income for the sake of simplicity, this might be an indication that

consumption is primarily determined by current disposable income in the Portuguese economy. The

correlation values translate a large co-movement between them, which implies that consumption does not

14

FINAL REPORT What are the main features of the Portuguese business cycle? 14

Spain Germany USA

k = �4 k = 0 k = 4 k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

Corr(Y PT
t ;Y j

t+k) 0.03 0.77 0.23 -0.15 0.57 0.22 0.20 0.40 -0.23

Corr(Y PT
t ;NX

j
t+k) -0.06 -0.63 0.05 -0.31 0.17 -0.06 0.22 -0.25 0.07

Note: Y PT
t denotes Portuguese GDP; Y j

t+k and NX

j
t+k denote other economies’ GDP and net exports

respectively, where j = (Spain, Germany, USA).
Values k represent lagging or leading correlation coefficients.
Results concern the application of the HP filter only.

TABLE V: Cross correlation coefficients between Portuguese GDP and other economies’ GDP and
net exports, 1995 to 2014.

Iberian peninsula. This phenomenon has been particularly noticeable in recent years when Germany, but

mostly the USA highly increased their government consumption as a way to reverse the recession and

stimulate the economy. Finally, net exports are noticeably counter-cyclical with the sole exception of

Germany which presents a moderately pro-cyclical value.

As shown in table V, the Portuguese GDP is highly pro-cyclical with Spain’s GDP, approximately

0.8, and moderately pro-cyclical with both the German and the USA’s GDP, 0.6 and 0.4, respectively.

Regarding the correlation between the Portuguese GDP and the other countries’ net exports (NX),

both Spain and the USA present negative correlations, highly and moderately counter-cyclical, respec-

tively. On the other hand, Germany’s net exports show a moderately pro-cyclical correlation with Portu-

gal’s GDP.

6 MACROECONOMIC ANALYSIS

6.1 Consumption

Consumption for the Portuguese economy appears to be more volatile than output (30% higher with

the HP filter - see table III). Regarding the correlation coefficients between consumption and output,

Portuguese consumption seems to be highly pro-cyclical. On the other hand, correlations between con-

sumption and past (k = �4) and future (k = 4) output seem negligible.

The fact that consumption for the Portuguese economy is considerably volatile and highly correlated

with GDP, appears to be consistent with the traditional Keynesian consumption function. Taking GDP

as a measure of current disposable income for the sake of simplicity, this might be an indication that

consumption is primarily determined by current disposable income in the Portuguese economy. The

correlation values translate a large co-movement between them, which implies that consumption does not

14

FINAL REPORT What are the main features of the Portuguese business cycle? 14

Spain Germany USA

k = �4 k = 0 k = 4 k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

Corr(Y PT
t ;Y j

t+k) 0.03 0.77 0.23 -0.15 0.57 0.22 0.20 0.40 -0.23

Corr(Y PT
t ;NX

j
t+k) -0.06 -0.63 0.05 -0.31 0.17 -0.06 0.22 -0.25 0.07

Note: Y PT
t denotes Portuguese GDP; Y j

t+k and NX

j
t+k denote other economies’ GDP and net exports

respectively, where j = (Spain, Germany, USA).
Values k represent lagging or leading correlation coefficients.
Results concern the application of the HP filter only.

TABLE V: Cross correlation coefficients between Portuguese GDP and other economies’ GDP and
net exports, 1995 to 2014.

Iberian peninsula. This phenomenon has been particularly noticeable in recent years when Germany, but

mostly the USA highly increased their government consumption as a way to reverse the recession and

stimulate the economy. Finally, net exports are noticeably counter-cyclical with the sole exception of

Germany which presents a moderately pro-cyclical value.

As shown in table V, the Portuguese GDP is highly pro-cyclical with Spain’s GDP, approximately

0.8, and moderately pro-cyclical with both the German and the USA’s GDP, 0.6 and 0.4, respectively.

Regarding the correlation between the Portuguese GDP and the other countries’ net exports (NX),

both Spain and the USA present negative correlations, highly and moderately counter-cyclical, respec-

tively. On the other hand, Germany’s net exports show a moderately pro-cyclical correlation with Portu-

gal’s GDP.

6 MACROECONOMIC ANALYSIS

6.1 Consumption

Consumption for the Portuguese economy appears to be more volatile than output (30% higher with

the HP filter - see table III). Regarding the correlation coefficients between consumption and output,

Portuguese consumption seems to be highly pro-cyclical. On the other hand, correlations between con-

sumption and past (k = �4) and future (k = 4) output seem negligible.

The fact that consumption for the Portuguese economy is considerably volatile and highly correlated

with GDP, appears to be consistent with the traditional Keynesian consumption function. Taking GDP

as a measure of current disposable income for the sake of simplicity, this might be an indication that

consumption is primarily determined by current disposable income in the Portuguese economy. The

correlation values translate a large co-movement between them, which implies that consumption does not

14

FINAL REPORT What are the main features of the Portuguese business cycle? 14

Spain Germany USA

k = �4 k = 0 k = 4 k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

Corr(Y PT
t ;Y j

t+k) 0.03 0.77 0.23 -0.15 0.57 0.22 0.20 0.40 -0.23

Corr(Y PT
t ;NX

j
t+k) -0.06 -0.63 0.05 -0.31 0.17 -0.06 0.22 -0.25 0.07

Note: Y PT
t denotes Portuguese GDP; Y j

t+k and NX

j
t+k denote other economies’ GDP and net exports

respectively, where j = (Spain, Germany, USA).
Values k represent lagging or leading correlation coefficients.
Results concern the application of the HP filter only.

TABLE V: Cross correlation coefficients between Portuguese GDP and other economies’ GDP and
net exports, 1995 to 2014.

Iberian peninsula. This phenomenon has been particularly noticeable in recent years when Germany, but

mostly the USA highly increased their government consumption as a way to reverse the recession and

stimulate the economy. Finally, net exports are noticeably counter-cyclical with the sole exception of

Germany which presents a moderately pro-cyclical value.

As shown in table V, the Portuguese GDP is highly pro-cyclical with Spain’s GDP, approximately

0.8, and moderately pro-cyclical with both the German and the USA’s GDP, 0.6 and 0.4, respectively.

Regarding the correlation between the Portuguese GDP and the other countries’ net exports (NX),

both Spain and the USA present negative correlations, highly and moderately counter-cyclical, respec-

tively. On the other hand, Germany’s net exports show a moderately pro-cyclical correlation with Portu-

gal’s GDP.

6 MACROECONOMIC ANALYSIS

6.1 Consumption

Consumption for the Portuguese economy appears to be more volatile than output (30% higher with

the HP filter - see table III). Regarding the correlation coefficients between consumption and output,

Portuguese consumption seems to be highly pro-cyclical. On the other hand, correlations between con-

sumption and past (k = �4) and future (k = 4) output seem negligible.

The fact that consumption for the Portuguese economy is considerably volatile and highly correlated

with GDP, appears to be consistent with the traditional Keynesian consumption function. Taking GDP

as a measure of current disposable income for the sake of simplicity, this might be an indication that

consumption is primarily determined by current disposable income in the Portuguese economy. The

correlation values translate a large co-movement between them, which implies that consumption does not

14

TABLE V: Cross correlation coefficients between Portuguese GDP and other economies’ GDP and net 
exports, 1995 to 2014. 
SOURCE: Excel Dataset, own calculations. 
NOTE: YtPT denotes Portuguese GDP; Yjt+k and NXjt+k denote other economies’ GDP and net exports 
respectively, where j = (Spain, Germany, USA). 
Values of k represent lagging or leading correlation coefficients. 
Results concern the application of the HP filter only.
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Consumption

TABLE VI: Relative Volatilities for Portugal, Spain, Germany and the 
USA, 1995 to 2014. 
SOURCE: Excel Dataset, own calculations. 
NOTES: Results concern the application of the HP filter only.
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5 AN INTERNATIONAL PERSPECTIVE

For the purpose of this chapter we will limit our interpretation of the data to the HP filter. We choose

to use this filter based on an extensive cross-correlation analysis of the cyclical component obtained with

each filter for all of the variables considered for the purposes of this study. The cyclical components

measured using the HP filter show near perfect correlations (between 0.8 and 1), with those produced by

the BK and the CF filters, and a low positive (between 0.5 and 0.1) correlation with the linear filter7.

As mentioned above, in order to present an international perspective of business cycles, we felt the

need to compare the results achieved in the preceding section with those of other developed countries

in the western world. We will thus focus on three different countries besides Portugal and in the hopes

of drawing conclusions regarding the behaviour of the variables considered on our study: Spain, Ger-

many and the USA. The countries were selected having into account the results of the cross correlations

between the macroeconomic variables tested and its impact on the Portuguese GDP (see table V).

In order to conduct our analysis we have created a dataset for the period ranging from 1995 to 2014

based on data collected from the OECD database. The period was selected taking into account the

available data for all of the countries, being crucial to collect the data from one single source in order to

limit eventual divergences in the treatment of the data.

Portugal Spain Germany USA

�

Ŷ

0.01 0.01 0.02 0.01

�

Ĉ

/�

Ŷ

1.30 1.21 0.40 0.84

�

Î

/�
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4.70 3.65 3.34 4.09

�

Ĝ

/�

Ŷ

0.88 1.07 0.53 0.92

�

N̂X

/�

Ŷ

0.94 0.79 0.51 0.37

Note: Results concern the application of the HP filter only.

TABLE III: Relative Volatilities for Portugal, Spain, Germany,
and the USA, 1995 to 2014.

As shown in table III, the absolute volatility of GDP is similar for all countries, with the exception

of Germany. It should be noted that consumption for Germany and the USA is considerably less volatile

7The Excel file is made available at: https://www.dropbox.com/sh/lcgho696plbwqgj/
AABJmkvKNhM0Iuc6oH3VGyWfa?dl=0.
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TABLE VII: Correlation Coefficients for Portugal, Spain, Germany and 
the USA, 1995 to 2014 
SOURCE: Excel Dataset, own calculations. 
NOTES: Results concern the application of the HP filter only.
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in comparison with Portugal and Spain.

Portugal Spain

Variable X k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

C 0.07 0.89 0.19 0.06 0.90 0.36

I -0.04 0.82 0.24 0.05 0.87 0.44

G 0.02 0.26 0.29 0.23 0.26 -0.17

NX 0.09 -0.51 -0.30 0.12 -0.73 -0.33

Germany USA

Variable X k = �4 k = 0 k = 4 k = �4 k = 0 k = 4

C 0.19 0.46 0.25 0.45 0.90 0.29

I -0.07 0.85 0.24 0.20 0.95 0.44

G 0.16 -0.27 -0.19 -0.44 -0.68 -0.33

NX 0.17 0.61 -0.15 -0.15 -0.74 -0.18

Note: Values k represent lagging or leading correlation coefficients between
variable X and output, where Corr(Xt, Yt+k).
Results concern the application of the HP filter only.

TABLE IV: Correlation Coefficients for Portugal, Spain, Germany, and the
USA, 1995 to 2014.

Regarding private consumption it is highly pro-cyclical in the cases of Portugal, Spain and the USA,

both contemporaneously and when compared with future and past movements in GDP (four quarters

lag and lead). In the specific case of Germany, consumption is also positively correlated with GDP, but

with much smaller values. It is yet to be noted the significant impact of the 2008 financial crisis on the

consumption correlation with GDP (four quarters lag into the future) for Portugal. In order to make these

assumptions, we have created another dataset this time for the period ranging from 1995 to 2007 for all

the four countries (as presented in appendix C). We can thus state that consumption has become more

correlated with future GDP changing from 0.04 before the Great Recession to 0.29 after.

There is not much to note about investment, besides being highly pro-cyclical, showing results higher

then 0.8 for all of the countries. Despite being positively correlated contemporaneously and with a lag

into the future for all of the countries, the same does not happen for the past with Portugal and Germany

showing negative correlations for a one year lag.

As for government consumption the values are relatively low with the particularity of being positively

correlated in the cases of Portugal and Spain and negatively correlated in the cases of Germany and the

USA. Therefore, G is a counter-cyclical variable in the USA and Germany, and it is pro-cyclical in the
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TABLE VII: Correlation Coefficients for Portugal, Spain, Germany and 
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both contemporaneously and when compared with future and past movements in GDP (four quarters

lag and lead). In the specific case of Germany, consumption is also positively correlated with GDP, but

with much smaller values. It is yet to be noted the significant impact of the 2008 financial crisis on the

consumption correlation with GDP (four quarters lag into the future) for Portugal. In order to make these

assumptions, we have created another dataset this time for the period ranging from 1995 to 2007 for all

the four countries (as presented in appendix C). We can thus state that consumption has become more

correlated with future GDP changing from 0.04 before the Great Recession to 0.29 after.

There is not much to note about investment, besides being highly pro-cyclical, showing results higher

then 0.8 for all of the countries. Despite being positively correlated contemporaneously and with a lag

into the future for all of the countries, the same does not happen for the past with Portugal and Germany

showing negative correlations for a one year lag.

As for government consumption the values are relatively low with the particularity of being positively

correlated in the cases of Portugal and Spain and negatively correlated in the cases of Germany and the

USA. Therefore, G is a counter-cyclical variable in the USA and Germany, and it is pro-cyclical in the
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Investment

TABLE VI: Relative Volatilities for Portugal, Spain, Germany and the 
USA, 1995 to 2014. 
SOURCE: Excel Dataset, own calculations. 
NOTES: Results concern the application of the HP filter only.
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of drawing conclusions regarding the behaviour of the variables considered on our study: Spain, Ger-

many and the USA. The countries were selected having into account the results of the cross correlations

between the macroeconomic variables tested and its impact on the Portuguese GDP (see table V).

In order to conduct our analysis we have created a dataset for the period ranging from 1995 to 2014

based on data collected from the OECD database. The period was selected taking into account the

available data for all of the countries, being crucial to collect the data from one single source in order to
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As shown in table III, the absolute volatility of GDP is similar for all countries, with the exception

of Germany. It should be noted that consumption for Germany and the USA is considerably less volatile

7The Excel file is made available at: https://www.dropbox.com/sh/lcgho696plbwqgj/
AABJmkvKNhM0Iuc6oH3VGyWfa?dl=0.

12



What are the Main Features of the Portuguese Business Cycle? Undergraduate Seminar in Economics | 22.06.2016

TABLE IV: Correlation Coefficients for Portugal, Spain, Germany and 
the USA, 1995 to 2014 
SOURCE: Excel Dataset, own calculations. 
NOTES: Results concern the application of the HP filter only.
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• Flexible Accelerator Theory

In Keynes (1936), p. 91.

Even apart from the instability due to speculation, 
there is the instability due to the characteristic of 
human nature that a large proportion of our positive 
activities depend on spontaneous optimism rather 
than mathematical expectations, whether moral or 
hedonistic or economic.

• Animal Spirits

Investment
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The Labour Market
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The Labour Market
• Okun’s Law

Sem título 2 Sem título 1
GDP (per capita) Unemployment Rate
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The Labour Market
• Walrasian Labour Market Model 

(General Equilibrium Theory) 

• Non-Walrsian Labour Market Theories 

- Efficiency-Wage Theories 
• Single Generic Efficiency-Wage Model 

- Contracting Model 
- Search and Matching Models
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VI - Conclusion



What are the Main Features of the Portuguese Business Cycle? Undergraduate Seminar in Economics | 22.06.2016

What are the Main Features of the 
Portuguese Business Cycle?
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What are the Main Features of the 
Portuguese Business Cycle?

• Economic fluctuations are noticeable among all the 
variables in study. 

• Consumption does not show a smoothing behavior 
over the business cycle; 

- Consistent with the Keynesian theory of 
consumption.



What are the Main Features of the Portuguese Business Cycle? Undergraduate Seminar in Economics | 22.06.2016

What are the Main Features of the 
Portuguese Business Cycle?

• Investment is highly volatile variable in comparison 
with GDP; 

- Consistent with the Flexible Accelerator Model. 

• The Portuguese Labour Market can not be explained 
by any of the theories analyzed; 

- In between the assumptions of the models.
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