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TABLE 1

Effect of K on moments of an AR(1) process

Autocovariance at lag:

K     0   1   2   4   8   

2 0.02 0.01 -0.01 0.00 0.00

3 0.15 0.09 -0.01 -0.07 0.00

4 0.42 0.32 0.10 -0.21 0.00

6 0.87 0.74 0.42 -0.27 -0.17

8 0.94 0.81 0.49 -0.24 -0.24

12 1.34 1.21 0.86 0.08 -0.35

16 1.29 1.16 0.81 0.03 -0.37

20 1.24 1.10 0.76 -0.03 -0.45

24 1.25 1.11 0.76 -0.03 -0.47

32 1.33 1.20 0.84 0.04 -0.43

48 1.34 1.20 0.85 0.04 -0.46

60 1.33 1.19 0.84 0.03 -0.48

90 1.34 1.20 0.84 0.03 -0.48

exact 1.38 1.23 0.87 0.05 -0.49

no filter 10.26 9.74 9.26 8.35 6.80



  TABLE 2

Effect of filtering on moments:
quarterly data, 1947:1 - 1997:2

A.  Standard deviations

K:  truncation point for band-pass filter    Moving
average

Hodrick-
Prescott

First  
difference

      Variable     4      8     12     16     20 

      GNP 0.95 1.49 1.75 1.71 1.71 2.07 1.82 1.08

      Cons: durables 2.61 4.09 4.97 4.85 4.83 6.12 5.47 3.81

      Cons: nondurables 0.60 0.99 1.15 1.13 1.09 1.37 1.23 0.76

      Cons: services 0.33 0.50 0.65 0.63 0.60 0.81 0.71 0.49

      Investment 2.40 4.04 5.14 4.99 5.08 6.18 5.42 2.68

      Hours per person* 0.24 0.37 0.39 0.39 0.38 0.45 0.41 0.28

      Employment 0.67 1.15 1.43 1.40 1.38 1.69 1.47 0.68

      Exports 2.42 4.05 4.97 4.90 4.94 6.31 5.54 4.43

      Imports 2.50 3.91 4.60 4.48 4.42 5.71 5.22 4.05

      Net exports* 6.17 11.11 16.94 16.09 14.60 21.52 18.96 10.03

      Gov't purchases 1.00 2.00 3.19 3.04 2.86 4.01 3.27 1.25

      GNP deflator 0.29 0.59 0.95 0.90 0.80 1.20 0.91 0.64

      Inflation* 0.58 0.82 1.01 0.99 1.01 1.45 1.32 1.50

Notes:  The sample period for hours is 1947:1-1996:3.. Natural logs were taken before filtering except for variables denoted by an asterisk (*).  Inflation
is reported in annualized percentage points.  See the Data Appendix for a description of data sources.



TABLE 2, cont'd.

B.  First-order autocorrelation

K:  truncation point for band-pass filter Moving
average

Hodrick-
Prescott

First  
difference

      Variable     4      8     12     16     20 

      GNP 0.80 0.87 0.91 0.90 0.90 0.87 0.84 0.35

      Cons: durables 0.79 0.87 0.92 0.91 0.91 0.81 0.77 -0.02

      Cons: nondurables 0.82 0.88 0.92 0.91 0.91 0.86 0.83 0.27

      Cons: services 0.78 0.87 0.92 0.91 0.90 0.84 0.81 0.24

      Investment 0.83 0.89 0.93 0.93 0.92 0.91 0.89 0.44

      Hours per person* 0.80 0.86 0.88 0.88 0.88 0.81 0.78 0.26

      Employment 0.84 0.89 0.93 0.92 0.92 0.92 0.91 0.70

      Exports 0.79 0.89 0.92 0.91 0.91 0.75 0.69 -0.19

      Imports 0.78 0.87 0.91 0.90 0.90 0.76 0.72 -0.09

      Net exports* 0.83 0.92 0.96 0.95 0.94 0.91 0.89 0.22

      Gov't purchases 0.84 0.95 0.97 0.97 0.96 0.95 0.94 0.33

      GNP deflator 0.89 0.94 0.96 0.96 0.95 0.95 0.94 0.84

      Inflation* 0.64 0.87 0.89 0.89 0.89 0.49 0.40 -0.37



TABLE 2, cont'd.

C.  Contemporaneous correlation with GNP

K:  truncation point for band-pass filter Moving
average

Hodrick-
Prescott

First  
difference

      Variable     4      8     12     16     20 

      GNP 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

      Cons: durables 0.85 0.83 0.78 0.79 0.78 0.74 0.75 0.65

      Cons: nondurables 0.73 0.81 0.82 0.82 0.83 0.79 0.78 0.50

      Cons: services 0.53 0.70 0.76 0.76 0.77 0.75 0.72 0.37

      Investment 0.90 0.90 0.87 0.87 0.89 0.85 0.85 0.74

      Hours per person* 0.85 0.85 0.83 0.83 0.84 0.81 0.80 0.69

      Employment 0.81 0.81 0.83 0.83 0.82 0.83 0.82 0.72

      Exports 0.26 0.24 0.28 0.29 0.32 0.29 0.27 0.20

      Imports 0.74 0.80 0.77 0.77 0.79 0.72 0.71 0.35

      Net exports* -0.44 -0.45 -0.41 -0.41 -0.45 -0.38 -0.39 -0.18

      Gov't purchases 0.20 0.12 0.18 0.17 0.11 0.19 0.17 0.24

      GNP deflator -0.39 -0.46 -0.49 -0.49 -0.51 -0.49 -0.55 -0.26

      Inflation* -0.06 0.05 0.14 0.12 0.18 0.09 0.05 -0.17



TABLE 3

Effect of Hodrick-Prescott filter with time-varying weights

observation variance

1 1.7468

2 1.2320

3 1.0222

4 0.9970

6 1.1831

8 1.4053

12 1.6038

16 1.6167

24 1.6614

32 1.6967

48 1.6985

60 1.6990

90 1.6990



TABLE 4

Moving-average weights for business-cycle filters

lag BP(6,32) BP(2,32) BP(2,8)

 0  0.2777  0.9425  0.7741

 1  0.2204 -0.0571 -0.2010

 2  0.0838 -0.0559 -0.1351

 3 -0.0521 -0.0539 -0.0510

 4 -0.1184 -0.0513

 5 -0.1012 -0.0479

 6 -0.0422 -0.0440

 7  0.0016 -0.0396

 8  0.0015 -0.0348

9 -0.0279 -0.0297

10 -0.0501 -0.0244

11 -0.0423 -0.0190

12 -0.0119 -0.0137
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Figure 1. Constrained approximate band-pass filters
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Figure 2. Constrained approximate high-pass filters
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Figure 3. The effects of alternative filters on GDP
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Figure 3, contd. The effects of alternative filters on GDP
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Figure 4:  The effects of alternative filters on inflation 
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Figure 5. Gain of various filters relative to high-pass filter (cutoff at 32 quarters)
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Figure 6. Gain of the Hodrick-Prescott filter in finite samples

obs. 16

obs. 1 
obs. 2 

obs. 3 

obs. 12 

obs. 4 

obs. 6 obs. 8 

obs. 24 
obs. 48 

obs. 32 

obs. 60 



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
-0.5

0

0.5

1

1.5
Hodrick-Prescott Filter for lambda = 10, 100, 400

g
a

in

cycles per period

Figure 7. Alternative annual Hodrick-Prescott filters
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