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B,<0 fB,>0 t,>1 ,<131 (0f)
H, t 0[1,131] U H,
2.76% 3.86% 19.23%

97.24% 96.14% 80.77%

B <0
(22) GDP t 0[1,131]
4.2 Hodrick-Prescott
HPfilter ~ Hodrick & Prescott 1997
HP filter
v OLS
HPfilter
T T4
min;(yt -y)* +/1;[(Vt+1 =¥ = (% = Ye)I?
y penalty parameter Y,
. HPfilter A
(4-5) 14 GDP
HP Vi
Vi t t° OLS

Y. =B, + Gt +:82t2 +:83t3 tu,
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Bz <3B,5;
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HP
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4.2 (4-2) (4-6) (4-7) HP

CUSUM
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obs B, B B, B, R2 | Prob(F-datistic) t, t, Accept H,%
491.19*** 32.10*** -0.182057 -0.001504
131 0.64 0.00 -133.85 53.15 100%
(2.16) (2.16) (-0.69) (-1.16)
1370.06*** 49.10*** -0.43*** -0.001472
123 0.88 0.00 -242.65 45.83 100%
(8.38) (4.32) (-2.04) (-1.31)
1341.30*** 8.30 0.33 -0.003653***
131 0.58 0.00 -10.74 70.52 100%
(7.72) (0.73) (1.64) (-3.68)
1122.83*** 13.83 -0.56*** 0.002153***
131 0.88 0.00 13.42 159.58 100%
(8.43) (159) (-3.65) (2.83)
764.59*** 23.70** -0.54*** 0.002198***
131 0.65 0.00 25.83 139.19 100%
(5.37) (2.54) (-3.32) (2.70)
1335.85*%** 45.46*** -0.56*** 0.001067
131 0.74 0.00 47.11 301.45 100%
(10.14) (5.28) (-3.69) (1.42)
-1024.361 64.29 -0.63 0.001507
101 0.18 0.00 67.67 210.17 100%
(-0.88) (1.29) (-0.96) (0.57)
1074.31*** -11.02 0.83*** -0.006323***
131 0.65 0.00 7.23 80.33 94.48%
(6.74) (-1.06) (4.54) (-6.93)
406.32*** -9.31 0.62*** -0.004820***
131 0.54 0.00 8.26 77.98 93.69%
(2.60) (-0.91) (3.47) (-5.38)
242273+ -37.01 1.50*** -0.011248***
116 9 0.80 0.00 14.84 73.89 88.67%
(4.24) (-1.25) (3.39) 210
384.05* 12074%* | -231%** | 0.009612***
131 0.86 0.00 32.86 127.43 97.27%
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7 N NN\
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i 1% *x 5% * 10%
NA
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4.2.1 F

B=p,=p5=0
prob(F-statistic)
(4-1) (4-2) HP filter
OLS OLS
GDP
(4-7) CUSUM 5%
42 14 (4-2) 4.2)
OLS
B, >0 B,<0 p,<0 t, <0 t,0(113)) (Ob) H,
B,>0 pB,>0 pB,<0 t, <0
£, 0(1,131) (0c) H,
£>0 B,<0 pB;>0
f>1 ,>131 (0d) H,
t 0[1131] U
GDP
B <0
B,>0 pB,<0 f>1 f,<131 (Oe) t O[L ]
U t 0 (£,131] U
H. 5.52% 6.31%
11.33% U 94.48% 93.69% 88.67%
HO

£ >0
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B,<0 pB,>0 t,>1 ,<131 (0f) t>t,

H, t O[1,131] U H,
2.73% 3.84% 19.21% U
97.27% 96.16%  80.79% GDP

Bi<0  B; <3Bp;

(22) GDP t 0[1,131]
4.3 AR(1)
Y, =B+ B+ Bt + B +u,, (4.33)
u =pou_+e, 0<p<l (4.3b)
(4.39) p (4.39)

Yi = HNa = :30(1_ ,0) + ﬂl[t _p(t _1)] + ﬂz[tz - ,O(t _1)2] + ﬂs[t3 _p(t _1)3] te, (4-4)

(4.4) <Y 0

o} (4.4)

(4.4 (4-3) (4-8)



Accept

obs B, B B, B AR(1) R?2 Prob(F-statistic) t, t,

H, %
-450.81 41.10 -0.22 -0.000700 | 0.91%**

130 0.89 0.00 -279.05 | 70.14 | 100%
(-0.22) (0.41) (-0.16) (-0.12) (23.76)
-265.39 67.38 -0.48 5.56E-05 0.91%**

130 0.84 0.00 71.61 | 5640.00 | 100%
(-0.11) (0.60) (-0.30) (0.01) (22.34)
1108.81 14.14 -0.56 0.002131 0.90%**

130 0.96 0.00 13.75 | 160.80 | 100%
(0.85) (0.21) (-0.57) (0.50) (22.44)
928.81 63.08 -0.78 0.001923 0.90%**

130 0.92 0.00 4943 | 22122 | 100%
(0.68) (0.92) (-0.76) (0.43) (22.52)
-48.77 121.74 -1.55 0.003762 0.91%**

122 0.97 0.00 47.42 | 227.46 | 100%
(-0.12) (1.17) (-1.02) (0.55) (23.41)
-4477.15 181.46 -1.90 0.005957 0.89***

100 0.82 0.00 7228 | 14047 | 100%
(-0.44) (0.49) (-0.44) (0.38) (19.44)
337.70 48.44 -0.95 0.004137 0.89***

130 0.90 0.00 3244 | 120.33 | 92.56%
(0.26) (0.72) (-0.94) (0.92) (21.09)
-8287.65 372.92 -4.57 0.016570 0.95**

130 0.95 0.00 6126 | 122.45 | 94.19%
(-0.58) (0.86) (-0.99) (1.01) (29.86
-4289.56 311.82 -4.75*** 0.019391*** | 0.93***

130 0.98 0.00 4546 | 117.92 | 90.71%
(-0.83) (1.68) (-2.14) (2.27) (30.22)
-3023.30 252.39* -4.02%** 0.016738%** | (.92%**

130 45 0.98 0.00 4276 | 117.54 | 90.42%
(-0.92) (1.95) (-2.47) (2.57) (28.09)
-18959.74*** |  880.03*** -12.27+** | 0.050911*** | 0.87***

101 0.96 0.00 53.98 | 106.73 | 82.10%




i 1% *x 5% * 10%
NA
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B=B=B3=0 prob(F-statistic)
4-1) (42
AR(1)
14 R?
(44) 14 (4-3)
B,>0 pB,<0 pB,<0 <0 t,0(1131)
(Ob) Ho
B>0 pB,<0 p;>0
t,>1 t,>131 (0d) H,
t 0[1,131] U
GDP
B>0 B,<0 B>0 f>1 f,<131 (Of)
t>f, H, t 0[1,131] U H,
7.44%
5.81% 9.29% 9.58% 17.9% U
92.56% 94.19% 90.71% 90.42%  82.10% GDP

£>0 B <365
(1a) GDP t O[1131]

B.<0 B <3Bp
(28) GDP t 0[1,131]
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Jones
Romer Grossman & Helpman  Aghion & Howitt R&D

AK

Yang and Borland

U
1870-2000 15 OECD GDP
U
OLS
GDP U
GDP
U 94.52% 93.72% 88.93% 97.24% 96.14%
80.77% U GDP

HP filter
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GDP U

GDP 94.48% 93.69% 88.67%
97.27% 96.16% 80.79% U
GDP
HP filter OLS OLS
GDP
AR(1)
GDP U
GDP U
92.56% 94.19% 90.71% 90.42% 82.10% U
GDP
GDP
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