


Figure 2: Frequency decomposition of year-on-year GDP growth®
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Sources: EC, ECB, NBB.
Frequency components are obtained by applying a BK-filter with varying bandwidth to year-on-year GDP growth. The
short-term component contains variations between 2 and 6 quarters, the business cycle component has oscillations
between 6 and 32 quarters, while the long-term component contains the remaining slow-moving variations
(>32 quarters).
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Figure 3: Comovement of the euro area retail confidence indicator and GDP at different
frequencies’
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Sources: EC, ECB, NBB.

t Frequency components are obtained by applying a BK-filter with varying bandwidth to the monthly observations of the
retail confidence indicator and year-on-year GDP growth. The short-term component contains variations between 2 and
6 quarters, the business cycle component has oscillations between 6 and 32 quarters, while the long-term component
contains the remaining slow-moving variations (>32 quarters). For the confidence indicator, quarterly averages of the
extracted components are shown.
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Figure 4a:  Relationship between frequency weight, frequency correlation and overall correlation:
EC survey indicators®
(Average across countries)
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Sources: EC, ECB, OECD, NBB.
t Frequency components are obtained by applying a BK-filter with varying bandwidth to the monthly and quarterly
observations. The frequency correlation is the absolute contemporaneous correlation between a particular frequency
component of the survey indicator with the corresponding frequency component of year-on-year GDP growth. The
weights indicate the relative size of a particular frequency component in a certain survey indicator, calculated as in
formula (7). The overall correlation is the absolute contemporaneous correlation between a particular survey indicator
and year-on-year GDP growth. Weights and correlations are averaged across countries.
*x k% % indicate a significant relation at respectively the 1 p.c., 5 p.c., 10 p.c. significance level.
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Figure 4b: Relationship between frequency weight, frequency correlation and overall correlation:
NBB business survey indicators®
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Sources: EC, NBB.

t Frequency components are obtained by applying a BK-filter with varying bandwidth to the monthly and quarterly
observations. The frequency correlation is the absolute contemporaneous correlation between a particular frequency
component of the survey indicator with the corresponding frequency component of year-on-year GDP growth. The
weights indicate the relative size of a particular frequency component in a certain survey indicator, calculated as in
formula (7). The overall correlation is the absolute contemporaneous correlation between a particular survey indicator
and year-on-year GDP growth.

*k k% % indicate a significant relation at respectively the 1 p.c., 5 p.c., 10 p.c. significance level.
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Figure 5: Frequency decomposition of some indicators from the monthly NBB business survey*
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Source: NBB.

t Frequency components are obtained by applying a BK-filter with varying bandwidth to the monthly observations of the
gross survey series. The short-term component contains variations between 2 and 18 months, the business cycle
component has oscillations between 18 and 96 months, while the long-term component contains the remaining
slow-moving variations (>96 months).
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Figure 6: Development of long-term cycles® in Belgian GDP growth and selected NBB business
survey indicators
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Sources: EC, NBB.
Y The long-term component is obtained by applying a BK-filter with a bandwidth that retains oscillations above 32 quarters.

It has been applied to the monthly observations of the gross NBB survey indicators as well to quarterly observations of
Belgian year-on-year GDP growth. For the survey indicators, quarterly averages of the extracted long-term components

are shown.
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Figure 7: Trade confidence indicator: NBB smoothed curve vs. Baxter-King decomposition®
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Source: NBB.
Frequency components are obtained by applying a BK-filter with varying bandwidth to the monthly observations of the
the gross NBB trade confidence indicator. The business cycle component contains oscillations between 18 and
96 months, while the long-term component contains the remaining slow-moving variations (>96 months). The total of the
business cycle and long-term components thus excludes short-term variations (2-18 months).
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Appendix: Weights of the different BK-filters applied in this paper

Minimising equation (6) delivers the weights of the Baxter-King filter used in this paper. The weights
are symmetrical. It can be shown that the weights (by) equal:

. [ 2nk . [ 2nk
sin e —sin o c
= u for1<k <K

by = ik 1+ 2K
i —i - ¢ fork =0,
P, P, 1+2K
2 2 & 2k 2k
with C=—-—+ ZZ sin(} - sin(J nik
F’L F’u k=1 F’L u

and P_ and P, the lower and upper boundary for the wavelength in months or quarters.

This table shows the weights to obtain the short-term, business cycle and long-term component in
case of K=36 for monthly data and K=12 for quarterly data:

Moving average weights of the BK-filter for different frequency intervals®

Monthly data Quarterly data
Lag (k) Short-term Business cycle Long-term Short-term Business cycle Long-term
0 0.8882 0.0925 0.0056 0.6649 0.2777 0.0175
1 -0.1095 0.0903 0.0056 -0.2775 0.2204 0.0171
2 -0.1030 0.0838 0.0055 -0.1396 0.0838 0.0159
3 -0.0926 0.0734 0.0054 -0.0018 -0.0521 0.0139
4 -0.0790 0.0600 0.0053 0.0671 -0.1184 0.0113
5 -0.0634 0.0445 0.0052 0.0533 -0.1012 0.0079
6 -0.0466 0.0279 0.0050 -0.0018 -0.0422 0.0040
7 -0.0299 0.0114 0.0049 -0.0412 0.0016 -0.0004
8 -0.0143 -0.0040 0.0046 -0.0363 0.0015 -0.0052
9 -0.0007 -0.0174 0.0044 -0.0018 -0.0279 -0.0103
10 0.0102 -0.0280 0.0041 0.0258 -0.0501 -0.0156
11 0.0179 -0.0354 0.0038 0.0232 -0.0423 -0.0210
12 0.0223 -0.0395 0.0035 -0.0018 -0.0119 -0.0263
13 0.0234 -0.0403 0.0032
14 0.0217 -0.0382 0.0028
15 0.0177 -0.0338 0.0024
16 0.0121 -0.0278 0.0020
17 0.0057 -0.0210 0.0015
18 -0.0007 -0.0141 0.0011
19 -0.0064 -0.0079 0.0006
20 -0.0109 -0.0029 0.0001
21 -0.0138 0.0005 -0.0004
22 -0.0149 0.0021 -0.0009
23 -0.0143 0.0021 -0.0014
24 -0.0122 0.0005 -0.0020
25 -0.0089 -0.0023 -0.0026
26 -0.0049 -0.0057 -0.0031
27 -0.0007 -0.0093 -0.0037
28 0.0032 -0.0126 -0.0043
29 0.0064 -0.0152 -0.0049
30 0.0085 -0.0168 -0.0055
31 0.0094 -0.0171 -0.0060
32 0.0091 -0.0162 -0.0066
33 0.0077 -0.0141 -0.0072
34 0.0053 -0.0112 -0.0078
35 0.0024 -0.0077 -0.0084
36 -0.0007 -0.0040 -0.0090

In case of monthly (quarterly) data, the short-term component contains fluctuations between 2-18 months (2-6 quarters),
the business cycle component contains fluctuations between 18-96 months (6-32 quarters) and the long-term component
contains movements longer than 96 months (32 quarters).
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