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Variable MSE Var. MSE Var.

Trend with k=16
y11 0.41 0.06 0.39 0.04
y21 0.26 0.00 0.26 0.00
y31 0.21 0.02 0.20 0.01
y12 0.61 0.57 0.13 0.12
y22 2.46 2.30 0.80 0.78
y32 2.95 2.71 1.01 1.00
y13 0.71 0.71 0.25 0.21
y23 0.37 0.37 0.26 0.19
y33 0.57 0.55 0.47 0.35
y34 14.09 14.08 4.37 4.22
y35 0.48 0.45 0.23 0.15

Linear trend
y11 0.01 0.00 0.01 0.00
y21 0.22 0.19 0.17 0.13
y31 0.30 0.22 0.23 0.16
y12 22.93 22.92 13.71 11.64
y22 23.14 23.11 13.59 11.77
y32 23.22 23.14 13.37 11.79
y13 31.30 31.29 19.66 16.14
y23 31.51 31.48 20.35 16.48
y33 31.59 31.51 20.77 16.52
y34 148.72 148.64 158.11 157.81
y35 4.76 4.68 3.19 2.29

HP trend
y11 0.40 0.39 0.35 0.35
y21 1.99 1.95 2.13 2.10
y31 1.98 1.90 2.18 2.15
y12 0.41 0.40 0.35 0.35
y22 1.98 1.94 2.13 2.10
y32 1.98 1.90 2.18 2.14
y13 0.40 0.39 0.35 0.35
y23 2.00 1.96 2.14 2.10
y33 1.98 1.90 2.19 2.15
y34 2.07 1.99 2.19 2.14
y35 1.98 1.90 2.18 2.15

Note: The full sample contains 205 observations, while the intermediate range

neglects the first and last 16 observations.

Full Sample Intermediate Range

Errors in Computed Trends
Table 1a



Variable MSE Var.

Trend with k=16

y46 246.17 246.17

y56 294.59 293.32

y66 329.41 325.71

HP trend

y46 56.33 55.42

y56 389.89 377.32

y66 488.91 465.96

k=16 linear HP
Variable

y11 -0.11 0.11 0.65

y21 0.10 0.10 0.78

y31 0.13 0.13 0.75

y12 0.21 0.04 0.65

y21 0.16 0.13 0.78

y31 0.17 0.14 0.75

y13 0.12 -0.01 0.65

y23 0.13 -0.11 0.78

y33 0.11 -0.10 0.74

y34 -0.20 0.04 0.75

y35 0.08 -0.11 0.75

Intermediate Range

Table 1b
Errors in Computed Trends

Table 2
Correlations between trend and cycle



C1 C2 C3 C3 and C1 C3 and C2

HP 0.64 0.47 0.54 0.61 0.88

k=16  

D1 1.00 1.00 0.99 0.52 0.90

D2 0.96 1.00 0.99 0.53 0.90

D3 1.02 0.98 0.99 0.54 0.90

D4 1.63

D5 1.00

linear

D1 1.00 0.99 0.98 0.51 0.90

D2 6.21 2.13 1.78 0.77 0.94

D3 8.57 3.35 2.73 0.86 0.96

D4 15.03

D5 1.30

Actual 0.52 0.90

Table 3

Correlations between Variance Ratios



Table 4
Time Series Analysis of Artificial Data

Series: y12 y22 y32 y13 y23 y33 y35

Regressor:
C 1.702 0.975 1.541 -3.710 -4.485 -6.808 0.433

0.252 0.203 0.315 3.082 2.304 3.600 0.228
∆yt-1 -0.168 0.405 0.144 -0.169 0.398 0.134 0.163

0.070 0.065 0.070 0.070 0.065 0.070 0.070
∆yt-2 -0.161 -0.164

0.070 0.069
yt-1 -0.023 -0.024 -0.049 -0.019 -0.021 -0.032 -0.082

0.016 0.013 0.020 0.014 0.010 0.016 0.027
Trend 0.016 0.018 0.038 0.021 0.020 0.030 0.070

0.014 0.011 0.017 0.011 0.009 0.013 0.022

C 1.093 0.480 0.724 1.018 0.479 0.712 0.744
0.119 0.085 0.122 0.118 0.084 0.121 0.122

∆yt-1 -0.151 0.415 0.132 -0.116 0.411 0.136 0.122
0.070 0.064 0.070 0.070 0.064 0.070 0.070

∆yt-2 -0.144 -0.106
0.070 0.070

Standard Errors under estimates. Except for observations needed for initial lags, sample extends for 205 observations



λ
 

k=16 HP k=16 HP
 

Consumption 27000 0.52 0.48 0.81 0.81
Investment 78000 3.14 3.88 0.83 0.88
Ind. Prod. 53300 1.77 2.04 0.92 0.92
Total hours 80500 0.90 0.96 0.91 0.88
Productivity 73200 0.42 0.48 0.44 0.33
Labor share 97500 0.43 0.47 -0.07 -0.27
Real Wage 72700 0.35 0.31 0.42 0.09
Unemployment 33500 0.41 0.45 -0.92 -0.88
Japanese GDP 28600 1.19 0.88 0.28 0.16

Correlation with GDPStandard Deviation
as ratio to S.D. of GDP

Table 5
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Figure 1: Gains for Hodrick-Prescott and k=16 with λ=600500
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Figure 2: Log of U.S. GDP and its linear trend
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Figure 3: Artificial Trend D5
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Figure 10: Path of y32 and its trend with k equal 4 and 16
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Figure 11: Errors in estimating D2 with k=16 and linear trends



0 50 100 150 200 250
-20

-15

-10

-5

0

5

10

15

20
Figure 12: Errors in estimating D4 and D5 with k=16 and linear trends
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Figure 14: Response of cyclical y33 to shock of cyclical y12

Fitted with k=16

Actual Cycle

Differenced series

0 2 4 6 8 10 12 14 16 18 20
0

0.5

1

1.5

2
Response of cyclical y33 to shock of cyclical y33

Actual cycle and fitted with k=16

Differenced series



1940 1950 1960 1970 1980 1990 2000
7

7.5

8

8.5

9
Figure 15: The Smooth Trend of U.S. GDP

1940 1950 1960 1970 1980 1990 2000
6

7

8

9

10
x 10

-3      and its Rate of Change


