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1 Results for Alternative Estimation Windows



Table Al: Root MSFEs for Outpurt for 120 Quarter Estimation Window

Unrestricted WVAFR- . . | STICKY-

ks Homnzon EMSFE NI RBC HABIT ISHOCK STICEX ACC
1 0.01 1.14 1.00 0.99 1.00 0.99 0.99

2 0.02 1.01 0.93 0.94 093 0.93 0.93

025 4 0.04 0.88 0.89 093 0.89 0.90 0.91
- 8 0.086 0.82 0.92 0.96 0.91 0.92 0.93
12 0.09 0.87 0.93 0.96 0.93 0.92 0.93

16 0.12 0.80 0.93 0.95 0.92 0.90 0.92

1 0.01 1.14 1.00 0.99 1.01 0.99 0.99

2 0.02 1.01 0.92 0.93 0.93 0.92 0.92

0s 4 0.04 0.88 0.68 0.91 0.588 0.88 0.89
o ] 0.06 0.82 0.90 0.94 0.90 0.90 0.91
12 0.09 .87 0.9z 0.94 0.9z 0.89 0.91

16 012 .80 0.91 093 0.90 0.88 0.89

1 0.01 1.14 1.01 0.99 1.02 0.99 0.99

2 0.02 1.01 0.92 0.92 0.93 0.91 0.91

1 4 0.04 0.88 0.87 0.89 0.88 0.86 0.87
8 0.08 0.82 0.89 093 0.89 0.87 0.89

12 0.09 0.81 0.90 0.93 0.90 0.87 0.89

16 0.12 0.80 0.89 0.91 0.89 0.85 0.87

1 0.01 1.14 1.04 1.00 1.04 0.99 1.00

2 0.02 1.01 0.93 0.89 0.94 0.88 0.88

- 4 0.04 0.88 0.586 0.85 0.88 0.82 0.82
- 8 0.06 0.82 0.86 0.89 0.87 0.82 0.83
12 0.09 0.81 0.&87 0.89 088 082 0.83

16 012 .80 086 058 087 081 0.82

1 007 1.14 1.08 1.00 1.06 1.01 1.02

2 0.02 1.01 0.94 0.88 0.95 0.88 0.87

10 4 0.04 0.88 0.86 0.83 .87 0.81 0.80
- 8 0.08 0.82 0.85 0.87 0.86 0.80 0.80
12 0.09 0.81 0.86 087 0.87 0.80 0.80

16 0.12 0.20 0.85 0.87 0.86 0.79 0.79

1 o0.07 1.14 1.13 1.02 1.08 1.05 1.07

2 0.02 1.01 0.95 0.86 0.95 0.87 0.86

wn 4 0.04 0.88 0.85 0.81 0.87 0.79 0.77
- 8 0.06 0.82 0.583 0.84 0.85 0.78 0.77
12 0.09 0.a1 0.84 0.85 0.86 0.78 0.78

16 0.12 0.20 0.83 0.85 0.85 0.77 0.77

1 007 1.14 4 88 432 4. 88 a0 24 283

2 0.02 1.01 207 2.34 277 3067 1.61

- 4 0.04 0.as8 127 1.02 1.28 41.79 0.86
8 0.086 0.82 0.65 0.63 0.65 28.78 0.65

12 0.09 0.81 0.57 0.64 0.57 2515 0.67

16 0.12 0.80 0.59 0.67 0.59 24 27 0.69

See notes to table 2 in body of paper.




Tabkle A2: Foot MSFEs for Investment for 120 Quarter Estimation Window

Unrestricted VAER- STICKEY -

2 Horizo EMSFE WININ EEBC HABIT ISHOCE STICKY ACC
1 0.05 1.15 0.99 0.97 0.99 0.98 0.98

2 0.05 1.01 0.91 0.91 0.90 0.92 0.91

R 4 012 0.58 0.84 0.89 0.83 0.87 0.87
o 2 0.16 0.83 0.89 097 0.85 0.93 0.94
12 0.19 0.83 0.92 0.9s8 088 0.93 094

16 0.23 0.79 0.35 0.95 0.54 0.89 0.90

1 0.05 1.15 1.00 0.97 1.00 0.98 0.98

2 0.05 1.01 0.91 0.90 0.91 0.91 0.91

03 4 0.12 0.88 0.84 0.87 0.83 0.86 0.86
- 2 0.16 0.83 0.87 0.9%6 0.85 0.92 0.93
12 0.15 0.83 0.90 0.97 0.87 0.92 0.93

16 0.23 0.79 0.86 0.93 082 0.87 0.88

1 0.05 1.15 1.01 0.97 1.01 0.99 0.99

2 0.08 1.01 0.92 0.90 09z 0.91 0.91

1 4 0.12 0.88 0.54 0.86 .84 0.85 0.86
2 0.16 0.83 0.87 0.95 0.85 0.91 0.92

12 0.15 0.83 0.89 0.95 0.87 0.91 0.92

16 0.23 0.79 0.84 092 0.81 0.85 0.67

1 0.05 1.15 1.05 0.99 1.04 1.00 1.01

2 0.05 1.01 0.96 0.90 0.95 0.92 0.92

- 4 0.12 0.88 0.87 0.84 0.87 0.85 0.86
- 2 016 0.83 0.87 0.9z 0.86 0.89 0.90
12 0.15 0.83 0.88 0.94 0.86 0.85 0.90

16 0.23 0.79 0.32 0.89 079 0.83 0.84

1 005 1.15 1.07 1.00 1.05 1.01 1.02

2 0.05 1.01 0.98 0.91 0.97 0.92 0.93

o 4 0.12 0.88 0.89 0.54 0.88 0.85 0.86
B 2 016 0.83 0.87 0.91 0.86 0.88 0.89
12 0.19 0.83 0.87 093 0.86 0.87 0.88

16 0.23 0.79 0.81 0.89 0.78 0.82 0.863

1 0.05 1.15 1.059 1.02 1.07 1.01 1.03

2 0.08 1.01 1.00 0.92 0.98 0.93 0.94

.- 4 0.12 0.88 0.39 0.85 0.88 0.85 0.86
o g 0.16 0.83 0.86 0.89 0.86 0.87 0.67
12 0.15 0.83 0.86 0.92 0.85 0.87 0.867

14 023 079 0.80 0.88 077 0.81 0.82

1 005 1.15 1.24 1.19 1.22 1052 113

2 0.08 1.01 1.10 1.05 1.08 11.65 1.02

- 4 0.12 0.88 0.93 0.90 090 .84 0.90
2 0.1&6 0.83 0.79 0.81 0.76 384 0.88

12 0.19 0.83 0.70 0.78 .68 2.86 0.&67

16 023 079 0.66 0.72 0.65 1.39 0.83

See notes to table 2 in body of paper.




Table A3: Root MSFEs for Hours for 120 Quarter Estimation Window

Unrestricted VAFE- STICKY -

A Horizon BEMSFE MINT EBC HABIT ISHOCE STICKY ACC
1 0.01 117 0.98 0.98 0.97 1.04 1.02

2 0.02 111 0.93 0.94 0.91 1.01 0.98

R 4 0.03 1.03 0.87 0.91 0.85 0.96 0.93
T 3 0.05 0959 0.89 0.94 .86 0.95 0.94
1z 0.06 1.00 0.89 0.94 0.85 0.95 0.93

16 0.07 0.97 0.85 0.91 .80 0.93 0.91

1 0.01 117 0.98 0.98 0.97 1.06 1.03

2 0.02 111 0.92 0.93 .90 1.02 0.98

0.3 4 0.03 1.03 0.86 0.90 0.83 0.96 0.93
- g 0.05 0.99 0.87 0.92 0.83 0.95 0.92
12 0.06 1.00 0.86 0.92 .82 0.94 0.92

16 0.07 0.4a7 0.81 0.89 0.76 0.92 0.89

1 0.01 117 0.99 0.99 0.97 1.07 1.04

2 0.02 111 0.92 0.93 .89 1.03 0.99

1 4 0.03 1.03 0.85 0.89 .82 0.97 0.93
2 0.05 0959 0.85 0.91 .82 0.95 0.92

12 0.06 1.00 0.84 0.90 0.80 0.94 0.92

16 0.0v 0.9y 0.79 0.87 073 0.92 0.89

1 0.01 117 1.03 1.00 .99 1.11 1.08

2 0.02 111 0.96 0.93 0.91 1.08 1.02

- 4 0.03 1.03 0.58 0.89 0.83 1.02 0.97
- 2 0.05 099 0.85 0.90 0.81 0.99 0.95
12 0.06 1.00 0.83 0.90 .77 0.99 0.95

16 0.07 0497 0.76 0.86 0.70 0.96 0.92

1 0.01 117 1.06 1.01 1.01 1.13 1.10

2 0.02 111 0.99 0.94 0.93 1.11 1.05

0 4 0.03 1.032 0.91 0.89 .85 1.05 1.00
N 2 0.05 099 0.86 0.90 .81 1.02 0.98
12 0.06 1.00 0.83 0.90 0Fy 1.02 0.98

16 0.07 0.9y 0.77 0.87 .70 0.99 0.95

1 0.01 117 1.09 1.02 1.03 1.16 1.13

2 0.02 1.11 1.03 0.96 0.96 1.15 1.10

- 4 0.03 1.032 0.94 0.91 .87 1.09 1.05
B 2 0.05 099 0.87 0.91 0.82 1.07 1.02
12 0.06 1.00 0.84 0.92 .78 1.06 1.02

16 0.07 0497 0.77 0.88 0.70 1.02 0.9%

1 o.01 117 1.43 1.56 1.45 3162 1.55

2 0.02 111 1.45 1.55 1.459 3153 1.61

- 4 0.03 1.03 1.35 1.43 1.40 a.70 1.53
g 0.05 0.99 1.23 1.25 1.27 370 1.40

12 0.06 1.00 1.159 1.159 1.23 6.41 1.33

16 0.07 0.97 1.15 1.13 1.19 657 1.25

See notes to table 2 in body of paper.




Table A4: Root MSFEs for Consumption for 120 Quarter Estimation Window

Unreztricted VAR- STICETY -
A Honzon BMSFE DT EEC HARBIT ISHOCK STICEY ACC
1 o0.01 1.04 1.01 1.00 1.02 1.01 1.01
2 0.01 0.95 0.99 0.9% 0.9% 0.97 0.97
i 4 0.03 087 0.9y 0.9% 0.97 0.94 0.95
T 2 0.06 0.83 0.9y 0.99 = 093 0.94
2 0.09 0.83 0.9sg 0.98 0.98 092 0.94
[i] 0.12 0.83 T .98 0.97 0.92 0.93
1 o0.01 1.04 1.01 1.01 1.02 1.01 1.01
2 0.01 0.95 0.99 0.9% 1.01 0.96 0.97
s 4 0.03 0.87 0.9y 0.9% 0.98 0.92 0.94
o g 0.06 0.83 0.9y 0.98 0.98 0.91 0.93
2 0.09 0.83 09y 097 0.98 0.90 0.92
[i] 012 0.83 0.9y 097 0.98 0.90 0.92
1 o.01 1.04 1.02 1.01 1.03 1.01 1.02
2 0.01 0.95 1.00 099 1.02 0.95 0.95
1 4 0.03 0.87 0.9y 0.98 0.9% 0.91 0.93
g 0.06 0.83 0.9y 0.97 0.9% 0.89 0.91
2 0.09 0.83 09y 0.96 0.99 0.88 0.90
[i] 012 0.83 095 0.96 0.99 0.88 0.90
1 0.01 1.04 1.03 1.01 1.05 1.01 1.02
2 0.0 0.95 1.02 0.98 1.05 0.94 0.95
. 4 0.03 0.87 0.99 0.97 1.03 0.88 0.90
- 2 0.06 0.83 0.9y 0.96 1.01 0.86 0.88
12 0.09 0.83 0.9c 0.95 1.00 0.85 0.87
i) 012 0.83 095 0.94 1.00 .84 0.86
1 0.01 1.04 1.04 1.00 1.05 1.01 1.02
2 0.01 0.95 1.03 0.98 1.06 0.93 0.95
10 4 0.03 0.87 0499 = 1.03 0.&67 0.89
h 2 0.06 0.83 0.9s 0.96 1.01 0.84 0.86
2 0.09 0.83 095 0.95 1.00 0.83 0.85
[i] 012 0.83 095 0.94 1.00 0.83 0.84
1 0.01 1.04 1.05 1.00 1.06 1.01 1.02
2 0.01 0.95 1.03 0.97 1.07 0.93 0.94
- 4 0.03 0.87 0.99 0.96 1.04 0.86 0.88
- 2 0.06 0.83 095 0.95 1.01 0.863 0.84
2 0.09 0.83 0.49s 0.94 1.00 0.82 0.83
& 012 0.83 094 0.94 0.99 0.81 0.82
1 o.01 1.04 1.16 1.06 1.20 1.08 1.05
2 0.01 0.95 095 0.92 0.9% 0.88 0.89
. 4 0.03 0.87 0.75 0.80 077 0.87 0.76
’ 2 0.06 0.83 0.67 0.76 0.68 0.78 0.71
2 0.09 0.83 0.65 0.75 0.65 0.76 0.71
& 012 0.83 0.66 0.75 0.65 0.79 0.72

See notes to table 2 in body of paper.




Table AS: oot MSEFEs for OQutput for 140 Quarter Estimation Window

Unrestricted VAR — | BTICKY -

5 Horizon EMSEE MINN EBC HAEBIT ISHOCE  STICKEY ACC
1 0.01 1.11 0.99 0.98 1.00 1.00 1.00

2 0.02 1.00 0.96 0.96 0.96 0.97 0.97

035 4 0.04 .89 0.94 09y 093 096 0.9&
- 8 0.07 .83 0.94 0.98 094 085 0.97
12 0.09 084 0.96 0938 0.95 085 0.97

16 0.11 .86 0.97 0.98 0.96 0.95 0.97

1 0.01 1.11 0.99 0.97 1.00 0.99 0.99

2 0.02 1.00 0.95 0.95 0.95 0.96 0.96

0.5 a 0.04 0.89 0.92 0.96 0.92 0.94 0.94
T 8 0.07 .83 0.93 0.97 0.92 0.93 0.94
12 0.09 .84 0.95 09y 094 094 0.95

16 0.11 0. 86 0.96 0.98 0. 95 0.94 0.95

1 0.01 1.11 0.99 0.97 1.00 0.99 0.99

2 0.02 1.00 0.94 0.94 0.95 0.94 0.94

] 4 0.04 0.89 0.91 0.94 0.9 0.1 0.92
8 0.07 .83 0.91 096 0.9 091 0.92

12 0.09 .84 0.93 0.96 0.93 0.92 0.93

16 0.11 .86 0.94 0.97 0.94 0.92 0.93

1 0.01 111 0.98 0.95 1.01 0.95 0.95

2 0.02 1.00 0.92 0.91 0.94 0.89 0.88

. 4 0.04 0.89 0.88 0.91 0.90 0.86 0.85
- 8 0.07 0.83 0.87 0.92 0.88 0.86 0.86
12 0.09 .84 0.89 094 0.9 0.8y 0.88

16 0.11 086 0.91 094 092 088 0858

1 0.01 1.11 0.98 0.93 1.00 0.94 0.93

2 0.02 1.00 0.91 0.88 0.94 0.86 0.54

10 4 0.04 D.89 0.87 0.89 0.89 0.83 0.82
8 0.07 0.83 0.85 0.90 0.87 0.83 0.52

12 0.09 .84 0.88 0.92 0.89 0.85 0.85

16 0.11 0.86 0.90 0.93 0.91 0.86 .56

1 0.01 111 1.00 0.91 1.00 0.94 0.94

2 0.02 1.00 0.90 0.85 0.93 0.83 0.80

20 4 0.04 0.89 0.85 0.86 0.88 0.80 0.78
B 8 0.07 0.83 0.83 0.88 0.85 0.80 0.79
12 0.09 0.84 0.86 0.90 0.88 0.83 0.82

16 0.11 0.86 0.886 0.92 0.90 0.84 0.583

1 a.af 1.11 5.21 487 5.21 98 52 3.04

2 .02 1.00 2.50 219 2.50 30.96 1.29

- 4 0.04 0.89 0.96 0.77 095 42 65 0.65
8 0.07 0.83 0.53 0.56 0.53 3334 0.60

12 0.09 0.84 0.57 0.66 0.57 36.12 0.69

16 0.11 0.86 D.64 0.72 0.64 41.99 0.7V5

See notes to table 2 in body of paper.




Table A6: Root MSFEs for Investment for 140 Quarter Estimation Window

Unrestricted WAFR- _ § _ _ STICETY -
A Horizon RMSFE WIND RBC HABII [SHOCK SIHICEY ACC
1 0.04 1.23 1.01 0.99 1.01 1.02 1.02
2 0.0& 1.13 0.97 0.98 0.96 1.00 1.00
. 4 010 097 0.91 0.97 0.89 0.97 0.95
T 2 016 0.82 0.89 0.95 0.84 0.95 0.97
12 0.20 0.81 0.91 0.95 0.86 0.94 0.95
16 0.23 0.83 0.92 0.97 088 0.93 0.54
1 0.04 1.23 1.02 0.99 1.02 1.03 1.02
2 0.06 1.13 0.97 0.97 0.96 1.00 1.00
0.5 4 0.10 0.97 0.90 0.96 0.88 0.97 0.97
- g 016 0.82 0.86 0.97 082 0.94 0.94
12 0.20 0.81 0.88 0.97 0.84 0.92 0.93
16 0.23 .83 0.89 0.96 .85 0.91 0.92
1 0.04 1.23 1.04 0.99 1.03 1.04 1.04
2 0.06 1.13 0.98 0.97 0.97 1.00 1.00
1 4 0.10 0.97 0.90 0.95 0.88 0.95 0.96
2 016 082 0.85 0.95 0.81 0.92 0.93
12 0.20 0.81 0.86 0.95 0.82 0.90 0.91
16 0.23 0.83 0.87 0.95 083 0.89 0.90
1 0.04 1.23 1.10 1.0 1.07 1.05 1.06
2 0.06 1.13 1.03 0.97 1.00 1.00 1.01
. 4 0.10 0.97 0.92 0.93 0.90 0.93 0.94
- 2 016 0.&82 0.82 0.91 0.80 0.8a8 0.88
12 0.20 0.81 0.8z 0.91 0.79 0.87 0.87
16 0.23 0.83 0.83 0.92 0.80 0.86 0.87
1 0.04 1.23 1.13 1.02 1.09 1.06 1.08
2 0.06 1.13 1.06 0.97 1.02 1.01 1.02
10 4 0.10 097 0.94 0.92 0.91 0.93 0.94
b 2 016 0.&82 0.81 0.85 0.79 0.86 0.86
12 0.20 0.81 0.80 0.90 0.78 0.86 0.86
16 0.23 0.83 0.82 0.91 0.79 0.85 0.85
1 0.04 1.23 115 1.04 112 1.06 1.10
2 0.06 1.13 1.08 0.99 1.04 1.02 1.04
wy 4 0.10 0.97 0.94 0.92 0.92 0.93 0.94
- g 016 0.82 0.80 0.85 0.79 0.85 0.85
12 0.20 0.81 0.79 0.88 0.77 0.84 0.84
16 0.23 0.83 0.80 0.89 0.78 0.84 0.84
1 0.0 1.23 1.32 1.28 1.30 11.74 1.24
2 0.06 1.13 1.20 117 117 13.14 1.18
- 4 0.10 097 0.98 0.98 0.95 6.89 1.04
8 016 0.82 0.74 0.78 0.71 244 087
1z 0.20 0.81 0.68 0.74 0.66 3.00 0.85
16 0.23 0.83 0.69 0.74 0.69 2.28 0.85

See notes to table 2 in body of paper.




Table A7: Root MSFEs for Hours for 140 OQuarter Estimation Window

TUlnrestricted SAFR- e _ _ ) ; STICETY -

A Horizon BEMSFE LA RBC HABIT ISHOCK STICRY ACC
1 0.01 127 1.01 1.01 0.99 1.08 1.06

2 0.01 1.26 0.98 0.99 0.96 1.08 1.05

o s 4 0.03 117 0.95 0.95 0.92 1.04 1.01
S 2 0.04 1.08 0.94 0.95 0.91 1.02 1.00
12 0.05 1.07 0.94 0.95 0.91 1.01 1.00

16 0.06 1.06 0.93 0.97 0.91 1.00 0.99

1 0.01 1.27 1.01 1.01 0.98 1.11 1.07

2 0.01 1.26 0.98 0.99 0.94 1.10 1.06

0.5 4 0.03 117 0.93 0.97 0.90 1.05 1.02
- 2 0.04 1.08 0.92 0.97 0.89 1.03 1.00
12 0.05 1.07 0.92 0.97 0.89 1.02 0.99

16 0.06 1.06 0.91 0.96 0.87 1.01 0.98

1 0.01 1.27 1.02 1.02 0.97 1.13 1.09

2 0.01 1.26 0.98 1.00 0.93 1.12 1.07

1 4 0.03 117 0.93 0.97 0.88 1.07 1.03
2 0.04 1.08 0.91 0.97 0.87 1.04 1.01

12 0.05 1.07 0.90 0.96 0.86 1.03 1.00

16 0.06 1.06 0.88 0.95 0.84 1.01 0.98

1 0.01 1.27 1.07 1.04 1.00 1.18 1.14

2 0.01 1.26 1.03 1.02 0.94 1.19 1.12

s 4 0.03 117 0.96 0.99 0.88 1.13 1.07
- 2 0.04 1.08 0.91 0.9r7 0.85 1.08 1.03
12 0.05 1.07 0.88 0.96 0.82 1.06 1.02

16 0.06 1.06 0.85 0.93 0.78 1.04 0.99

1 0.01 1.27 1.11 1.06 1.03 1.20 1.7

2 0.01 1.26 1.07 1.03 0.97 1.22 1.16

10 4 0.03 117 0.99 1.00 0.90 1.7 1.11
h 2 0.04 1.08 0.92 0.95 0.85 1.11 1.06
12 0.05 1.07 0.88 0.96 0.82 1.09 1.04

16 0.06 1.06 0.84 0.94 0.77 1.06 1.02

1 0.01 1.27 1.15 1.08 1.06 1.23 1.20

2 0.01 1.26 1.12 1.06 1.01 1.26 1.21

ay 4 0.03 117 1.02 1.02 0.94 1.21 1.16
- 2 0.04 1.08 0.93 0.99 0.86 1.15 110
12 0.05 1.07 0.88 0.97 0.82 112 1.07

16 0.06 1.06 0.84 0.95 0.77 1.09 1.05

1 o.01 1.27 1.54 1.70 1.56 34 39 1.70

2 0.01 1.26 1.62 1.79 1.65 3593 1.84

- 4 0.03 117 1.48 1.58 1.52 10.31 1.72
2 0.04 1.08 1.29 1.32 1.32 597 1.50

12 0.05 1.07 1.22 123 1.26 11.22 1.39

16 0.06 1.06 1.18 1.18 1.22 16.48 1.30

See

4

notes to table 2 in body of paper.




Table A& Root MSFEs for Consumption for 140 Quarter Estimation Window

TUlnrestricted WAFR- _ STICKTY -
5 Horizon RMSEE MIND EEC HARIT ISHOCE STICEY ACC
1 0.01 0.98 0.99 0.99 0.99 098 0.99
2 0.01 0.93 0.97 0.99 0.938 0.96 0.97
. 4 0.03 0.87 097 0.99 = 0.95 0.96
- 2 0.0& 0.86 0.9a8 1.00 097 0.95 0.97
12 0.09 0.87 0.99 1.00 0.99 0.95 097
16 0.11 0.88 0.99 1.00 0.99 0.95 0.97
1 0.01 098 0.99 0.99 1.00 0.98 0.98
2 0.01 0.93 097 0.99 0.93 0.95 0.96
a5 4 0.03 0.87 0.96 0.99 0.97 0.93 0.95
- 2 0.0& 0.86 0.97 0.99 0.938 0.94 0.95
12 0.09 0.87 0.938 0.99 0.99 0.94 0.95
16 0.11 0. .88 0.99 0.99 1.00 0.94 0.95
1 0.01 0.98 0.99 0.99 1.01 0.97 0.98
2 0.01 093 0.97 0.95 1.00 0.93 0.94
1 4 0.03 0.87 0.96 0.958 0.98 0.91 0.93
2 0.0& 0.86 0.96 0.99 0.938 0.92 0.93
12 0.09 0.87 0.938 0.99 1.00 0.92 0.93
16 0.11 0. .88 0.98 0.99 1.00 0.92 0.93
1 0.01 0.98 1.01 0.98 1.03 0.96 0.97
2 0.01 093 0.99 0.97 1.04 0.90 0.91
< 4 0.03 0.87 0.96 0.97 1.00 0.87 0.89
- 8 0.06 0.86 0.95 0.97 0.99 0.87 0.89
12 0.09 0.87 0.97 0.95 1.00 0.88 0.89
16 011 .88 0.97 0.985 1.01 088 0.89
1 0.01 093 1.01 0.95 1.04 0.96 0.97
2 0.01 093 1.00 0.96 1.05 0.89 0.90
10 4 0.03 0.&87 0.96 0.9& 1.00 0.86 0.87
- 8 0.06 0.86 0.95 0.97 0.99 086 087
12 0.09 0.&87 0.96 0.97 1.00 0.86 0.87
16 011 0.88 0.97 0.97 1.01 0.87 0.88
1 0.01 093 1.02 0.97 1.05 0.95 0.97
2 0.01 0.93 1.01 0.9& 1.06 0.88 0.89
. 4 0.03 0.&87 0.96 0.95 1.01 0.84 0.86
- g 0.0& 0.86 0.94 0.9& 0.99 0.84 0.85
12 0.09 0.&87 0.95 0.97 1.00 0.85 0.85
16 0.11 0.88 0.96 0.97 1.00 0.85 0.86
1 0.01 0.93 1.02 0.96 1.05 0.99 0.96
2 0.01 0.93 0.80 0.79 0.82 0.76 0.80
- 4 0.03 0.&87 0.66 0.73 0.66 0.85 0.72
g 0.0& 0.86 0.65 0.74 0.64 0.78 0.70
12 0.09 0.&87 0.67 0.76 0.65 0.82 0.73
16 0.11 0.88 0.69 0.78 0.68 0.84 0.75

See notes to table 2 in body of paper.




Table AD: Foot MSEFEs for Output for 180 Quarter Esttmation Window

Horizon L;‘;I;?EE“ VAR-MINN  RBC HABIT  ISHOCK  STICKY c‘"‘f:_l?'

1 0.01 0.97 0.94 0.95 0.92 0.94 0.94

2 0.02 0.89 0.90 0.94 0.89 0.96 0.95

033 4 0.03 0.85 0.91 0.96 0.90 0.9% 0.99
’ 8 0.07 0.85 0.94 0.97 0.93 0.9% 1.00
12 0.10 0.87 0.96 0.98 0.95 0.99 0.99

16 0.12 .89 0.97 0.986 0.96 0.93 0.98

1 0.01 097 0.92 0.93 0.91 0.91 0.92

2 0.02 0.89 0.87 0.92 0.87 0.94 0.94

. 4 0.03 0.85 0.863 0.94 0.68 0.97 0.97
o 8 0.07 0.85 0.91 0.96 0.91 0.98 0.98
12 0.10 0.87 0.94 0.97 0.93 0.97 0.95

16 0.12 .89 0.95 0.97 0.95 0.96 0.97

1 0.01 097 0.90 0.90 0.90 0.58 0.89

2 0.02 0.89 0.84 0.89 0.85 0.90 0.90

. 4 0.03 0.85 0.85 0.92 0.85 0.94 0.94
8 0.07 0.85 0.869 0.94 0.69 0.95 0.96

12 0.10 0.87 0.92 0.95 0.92 0.95 0.95

16 0.12 0.89 0.93 0.96 0.93 0.95 0.95

1 0.01 097 0.86 0.85 0.87 0.78 0.80

2 0.02 0.89 0.74 0.81 0.78 0.77 0.78

- 4 0.03 0.85 0.76 0.85 0.79 0.83 0.83
- 8 0.07 0.85 0.81 0.89 0.83 0.87 0.87
12 0.10 0.87 0.86 0.91 0.87 0.89 0.89

16 0.12 0.89 0.88 0.93 0.90 0.90 0.90

1 0.01 097 0.86 0.83 0.86 0.76 0.79

2 0.02 0.89 0.68 0.78 0.74 0.70 0.71

- 4 0.03 0.85 0.71 0.82 0.76 0.77 0.77
8 0.07 0.85 0.77 0.86 0.81 0.83 0.83

12 0.10 0.87 0.83 0.89 0.85 0.86 0.86

16 0.12 0.8% 0.86 0.91 0.88 0.88 0.88

1 0.01 097 0.92 0.82 0.86 0.80 0.82

2 0.02 0.89 0.63 0.74 0.70 0.63 0.63

o 4 0.03 0.85 0.65 0.78 0.71 0.70 0.70
- 8 0.07 0.85 0.73 0.83 0.77 0.78 0.77
12 0.10 087 0.80 0.87 0.83 0.83 0.82

16 0.12 0.89 0.84 0.90 0.86 0.85 0.85

1 0.01 0.97 231 302 231 7752 262

2 0.02 0.89 1.80 1.54 1.80 23.35 1.06

. 4 0.03 0.85 0.55 0.49 0.56 26.06 0.46
g 0.07 0.85 0.44 0.54 0.44 16.67 0.56

12 0.10 0.87 0.58 0.67 0.58 14.80 0.69

16 0.12 0.89 0.67 0.74 0.67 14.84 0.77

See notes to table 2 in body of paper.

10




Table A10: Foot MSFEs for Investmenrt for 180 Quarter Estimation Window

Unrestricted WAFR- _ ) _ _ STICKETY -

A Homizon RMSFE WTINMN RBC HABIT ISHOCK STICEY AT
1 0.04 1.00 0.91 0.95 0.88 0.94 0.95

2 0.07 0.91 0.89 0.96 0.83 0.97 0.97

0 oS 4 013 0.83 088 0.97 0.82 0.98 098
T 2 0.22 0.79 0.88 0.96 0.83 0.96 0.97
12 027 0.82 0.91 0.97 0.87 0.95 0.95

16 0.30 0.85 0.93 0.97 0.89 0.95 0.95

1 0.04 1.00 0.90 0.93 0.86 0.94 0.93

2 o.ar 0.91 0D.86 0.94 0.87 0.95 0.95

0.5 4 0.13 083 0.85 0.95 0.79 0.96 0.985
- 2 022 079 0.85 0.95 0.80 0.94 0.95
12 027 0.82 0.88 0.95 0.83 0.93 0.94

16 0.30 0.85 0.90 0.96 0.85 0.93 0.93

1 0.04 1.00 0.89 0.91 0.85 0.93 0.93

2 0.07 0.91 0.85 0.92 0.80 0.93 0.93

1 4 013 083 0.82 0.93 0.77 0.94 0.94
2 022 079 0.82 0.93 0.77 0.92 092

12 027 0.82 0.85 0.93 0.81 0.91 0.92

16 0.30 085 0.87 0.94 0.83 0.91 0.91

1 0.04 1.00 0.90 0.86 0.86 0.91 0.92

2 0.07 0.91 0.84 0.86 0.80 0.89 0.90

. 4 0.13 083 0.79 0.86 0.75 0.8&8 0.as8
- 2 0.22 079 0.76 0.86 0.73 0.85 0.85
12 027 0.82 0.79 088 0.76 0.86 0.86

16 0.30 085 0.81 0.90 0.78 0.87 0.a7

1 0.04 1.00 0.92 0.85 0.88 0.91 0.92

2 o.ar 0.91 0.85 0.83 0.80 0.88 0.88

10 4 013 083 0.78 0.82 0.75 0.85 0.85
- 2 022 079 0.74 0.a82 0.72 0.83 082
12 027 0.82 0.77 0.86 0.74 0.84 0.84

16 0.30 085 0.79 0.88 0.77 0.85 0.85

1 0.04 1.00 0.93 0.85 0.89 0.90 0.92

2 0.07 0.91 0.85 0.81 0.81 0.86 0.87

2 4 013 083 0.77 0.79 0.75 0.83 0.83
- 2 0.22 079 0.72 0.79 0.71 0.80 0.80
12 027 0.82 0.75 0.83 0.73 0.82 0.8z

16 0.30 085 0.78 0.856 0.76 0.84 0.83

1 0.04 1.00 0.88 0.95 0.87 8.24 1.02

2 o.ar 0.91 0.70 0.79 0.70 817 092

- 4 0.13 083 0.58 0.67 0.58 4 47 0.82
) 2 022 079 0.55 0.62 0.56 2.08 0.77
12 027 0.82 0.62 0.66 0.62 235 0.79

16 0.30 085 0.69 0.71 0.70 2.16 0.82

See

notes to table 2 in body of paper.
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Table A11: Root MSFEs for Hours for 180 Quarter Estimation Window

Unrestricted WAR- _ R ) e STICKY-

A Horizon EMSFE MAINI EBC HABIT ISHOCK STICEY ACC
1 0.01 1.19 1.00 1.00 0.99 1.09 1.06

2 0.01 1.22 0.99 1.00 0.96 1.11 1.06

i 4 0.02 1.16 0.95 0.99 0.92 1.09 1.04
T g 0.04 1.10 0.93 0.98 0.90 1.05 1.02
1z 0.05 1.12 0.94 1.00 0.97 1.05 1.02

16 0.06 1.12 0.96 1.00 0.93 1.04 1.02

1 0.01 1.19 1.00 1.01 0.98 1.12 1.08

2 0.01 1.22 0.98 1.00 0.94 1.13 1.08

0.5 4 0.02 1.16 0.93 0.99 0.89 1.11 1.06
- 2 0.04 1.10 0.91 0.98 0.87 1.06 1.03
1z 0.05 1.12 0.92 0.99 0.88 1.06 1.03

16 0.06 1.12 0.94 1.00 0.90 1.05 1.02

1 0.01 1.19 1.01 1.02 0.97 1.15 110

2 0.01 1.22 0.99 1.01 0.93 1.16 1.10

1 4 0.02 1.16 0.93 0.99 0.86 1.13 1.07
2 0.04 1.10 0.89 0.98 0.83 1.08 1.03

1z 0.05 1.12 0.90 0.99 0.85 1.07 1.03

16 0.06 1.12 0.91 0.99 0.86 1.05 1.01

1 0.01 1.19 1.05 1.05 0.98 1.20 1.15

2 0.01 1.22 1.03 1.04 0.93 1.22 116

< 4 0.02 1.16 0.94 1.02 0.84 1.18 1.11
- 2 0.04 1.10 0.87 0.99 0.79 1.10 1.05
1z 0.05 112 0.87 1.00 0.79 1.08 1.03

16 0.06 1.12 0.87 0.98 0.80 1.05 1.01

1 0.01 1.19 1.07 1.06 0.99 1.22 1.18

2 0.01 1.22 1.06 1.06 0.95 1.24 1.19

10 4 0.02 1.16 0.96 1.03 0.85 1.19 1.14
3 0.04 1.10 0.88 1.00 0.79 1.12 1.06

1z 0.05 1.12 0.87 1.00 0.78 1.09 1.04

16 0.06 112 0.86 0.98 0.78 1.05 1.01

1 0.01 1.19 1.10 1.09 1.02 1.23 1.21

2 0.01 1.22 1.09 1.09 0.98 1.26 1.22

a0y 4 0.02 1.16 0.99 1.05 0.88 1.21 1.16
- 2 0.04 1.10 0.89 1.01 0.80 1.13 1.07
1z 0.05 1.12 0.87 1.01 0.79 1.10 1.05

16 0.06 1.12 0.86 0.99 0.78 1.05 1.02

1 0.07 1.19 1.35 1.51 1.34 23.88 1.40

2 0.07 1.22 1.42 1.62 1.41 26.08 1.50

- 4 0.02 1.16 1.30 1.45 1.30 7.24 1.40
2 0.04 1.10 1.11 1.20 1.11 1.64 122

1z 0.048 112 1.06 1.13 1.06 383 117

16 0.06 1.12 1.02 1.07 1.02 265 1.11

See notes to table 2 in body of paper.
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Table A12: Root MSFEs for Consumption for 130 Quarter Estimation Window

Unrestricted VAER- _ . o ~ STICKY -

K Horizom EMSFE WA EEC HABIT ISHOCK STICER ACC
1 0.01 1.04 0.98 1.00 0.97 1.00 1.00

2 0.01 095 0.96 0.99 0.94 1.00 1.01

P 4 0.03 0.90 0.96 0.99 0.94 1.00 1.00
T 2 0.06 0.8r7 0.96 0.95 0.95 0.98 0.99
12 0.09 0.89 0.97 0.98 0.96 0.97 0.98

16 0.12 .90 0.938 0.95 0.97 0.97 0.97

1 0.01 1.04 0.98 1.00 0.96 0.99 1.00

2 0.01 0.4as 0.95 0.95 0.93 0.99 1.00

0.5 4 0.03 0.90 0.94 0.95 0.93 0.98 0.99
- 2 0.06 087 0.94 0.97 0.94 0.9& 0.97
12 0.059 0.89 0.96 0.97 0.96 0.95 0.95

16 0.12 0.90 0.97 0.97 0.97 0.95 0.95

1 0.01 1.04 0.97 1.00 0.96 0.98 0.99

2 0.01 0.9s 0.94 0.97 0.93 0.96 0.95

1 4 0.03 0.90 0.92 0.96 0.9z 0.95 0.97
2 0.06 0.87 0.93 0.95 0.93 0.94 0.95

12 0.09 0.89 0.94 0.95 0.95 0.93 0.94

16 012 .90 0.95 0.95 0.97 0.93 0.94

1 0.01 1.04 0.97 0.99 0.97 0.96 0.98

2 0.01 095 0.91 0.94 0.93 0.91 0.93

. 4 0.03 0.90 0.88 0.93 0.91 0.89 0.91
- 2 0.06 0.8r7 0.88 0.91 0.91 0.88 0.89
12 0.059 0.89 0.0 0.92 0.93 0.88 0.89

16 0.12 0.90 0.92 0.93 0.95 0.88 0.89

1 0.01 1.04 0.97 0.98 0.98 0.95 0.97

2 0.01 0.4as 0.90 0.93 0.93 0.89 0.92

10 4 0.03 090 0.87 0.91 0.90 0.87 0.89
- 2 0.06 0.87 0.86 0.90 0.90 0.86 0.87
12 0.09 0.89 0.88 0.91 0.92 0.86 0.87

16 012 0.90 0.90 0.92 0.94 0.87 0.87

1 0.01 1.04 0.96 0.98 0.98 0.95 0.97

2 0.01 095 0.88 0.91 0.92 0.87 0.90

. 4 0.03 090 0.84 0.89 0.89 0.84 0.86
- 2 0.06 0.a87 0.84 0.85 0.68 0.82 0.864
12 0.09 0.89 0.86 0.89 0.90 0.84 0.84

16 0.12 0.90 0.88 0.91 0.92 0.85 0.85

1 0.01 1.04 0.94 0.98 0.95 1.02 0.96

2 0.01 0.95 0.60 0.72 0.59 0.71 0.76

. 4 0.03 0.90 0.55 0.67 0.53 0.75 0.71
2 0.06 0.87 0.59 0.68 0.57 0.77 0.70

12 0.059 0.89 0.64 0.72 0.62 0.77 0.73

16 012 0.90 0.69 0.75 0.67 0.83 0.76

See

—

notes to table 2 in body of paper.
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2 Writing the Models in State-Space Form

2.1 Models 1 and 3: RBC Model with Additional Shocks

2.1.1 The Log-Linearized Model

Let lower case variables denote the percent deviation of detrended variables from their steady state values

and kK = % —146 and A =n—149. Then the log-linearized equilibrium conditions for the detrended model

are

Yt

Yt
nkt1
Yt

0

Ay

gt

Vi

A A
|:]. — g —9:| Ct+9*it+ ggt
Y K K Y

Ay + 0ky + (1 — 6) H,
(1= 0) ke + Xig + AV,

ct + Hy
n n

BT B

Pali_1 + 524

Eicir1 + 6By — 6Bk + (5

pggtfl + E?

pyVic1 + 62/-

2.1.2 Putting the Model in Blanchard-Kahn Form

Let f) = [yt,it,Ht]/, sY = [kt,ct]/, 2) = [At,gt,Vt]/. Then we can write (1), (2), and (4) as

where

fl=A"1'Bs)+A7'Cz)

1 -2 0
A =11 0 60-1f,
1 0 -1
0 1-2-92
B = | 0 :
0 1

14
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( —6>pv) v,



and

Q
|
—
o o <k
o

We can also write (3) and (5) as

DEysy, | + FE f, =Gs} + Hf + Jz}

where
0
D = " ,
0 0 0
F o= ,
-k 0 0
1-6 0
G = ;
n
LY B
0 XN 0
H = ,
0 0 0
and
0 0 A

Now plug (9) into (10) to get

where

M = (D+FA'B)" (G+HA'B),

N = (D+FA'B) (HAT'C+J-1),

I Ki1pa Klng Kispy

Kao1p4 K22pg Kaspy

and K = FA™!C.

15
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We can now decompose M into its Jordan canonical form by writing M = P~'QP where the columns

of P71 are the eigenvectors of M and the diagonal entries of @ are its eigenvalues in ascending order.

Premultiply (11) by P and let R = PN and \;py = Q;; we have

Etsi,t-&-l = )\iMS%,t+1 + R11 A + Riage + Ri3V4
Eisy 1 = XimSyepq + Ro1Ae + Roage + RasVi
where
Si,t = Pk + Piace
shy = Puki+ Pacy.
Since |A2p| < 1, we have
R R R
3% t = 2 A+ 2 t + 28 Vi
pa— Aom Py — Aam py — Aam

Using this in (15), we have
et = Siki + S2Ar + Szg + SaVy

where

Py
S1 = -5,
! Py
Ry
. —
2 Pas (pa — Aanr)
Ss = #)
Py (py — Aanr)
R
S, — 23

Pay (py — Aam)

Combining (17) and (14) and substituting into (12), we get

kir1 = Ssky + S Ay + S7g. + SsVi

16
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(15)

(16)



where

S5 = A,

Sy = P19Ss (Mim — pa) + Ria
Py + P25y ’

S, — Py2S3 ()\IM - pg) + Ri2
P11+ P15, ’

Sy — P1aSy (M — py) + fis
Py + P25y

Substituting (17) into (9) we have

£ =Tik; + Tyz)

where

1
T, = A'B
S1
0 0 0
T, = A 'C+ A 'B
Sy S3 Sy

Now let s; = [k, A+, g1, V}]/ and g; = [5;4, e?, EHI. Then we can write the state transition equation as

St41 = sy + Wey

where ) }
Ss Se¢ Sr Sy
0 0 0
m— PA

0 0 pg O
0 0 0 py

and ) )

0 00

100

W:
010
0 01

Finally, let f; = [yt, i+, He, ct]/ and add a measurement error to the equation for y; to ensure we have as many
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shocks in the system as observed variables. We can then write the observation equation as

fer =Usi + vy
where
T T
U— 1 2
S1 Se S3 Sy

and v, = [¢¥,0,0,0].

2.2 Model 2: Habit Formation and Capital Adjustment Costs
2.2.1 Equilibrium Conditions

For the detrended model, we have

1 :
g [ pv/n Y
e — (,z]> Co1 cea1 — (v/n) |
MA—-0)AKH? =
0A KO HED + (1 —0) B ]
BE §+1 t+1 42441 Vi, N E_~_ o kiy1 — ki
tAt+1 +q77 (kt]-:i:lkf,-u) +q772 (k1,+22’;?it1+1) ] t ‘/t qn 7]@
kit1 ki1 o (ki1 — k) 01710
1-—0§) == — = Ak/H
gt N, +(1-9) v, T o, ik Hy
2.2.2 Steady State
In the steady state we have
ko 05
n—p(1-4)
s = L_ 0(n—1+9)
' y n/B-1+6
Se = 1-— g_ S;
Yy
2.2.3 The Log-Linearized Model
Define
—B8(1-90
p = 1=B0—9)
n
o = P/
1—v/n
1+ 8(v/n)°
as -
1—v/n
0 = M
1—v/n
aq = 1-— @
n

18



Then the log linearized equations can be expressed as

a1Ct+1 + a2Ct + azce—1
0H; — Ok — Ay

Et>\t+1 + qutAt-',-l + 1/} (1 — 6) Eth+1 — w (1 — 9) Etkt+1

- (1-9) %EtVtﬂ + BanEikiyo — Bankiya

k k k
I g0+ seci+n—kpp1 — (1= 6) "k +~ (1= — ) V;
Y Yy Y Yy

Now make the substitution h; = é_1 and use (22) to write H; as

H,

as

ag

ar

asg

ag

a10

Qg
= >\t

= X —Vi+aqnki1 — qnk;

= A+ 0k + (1—0) Hy.

Now use (20) to write A; as

Se k/y (1-0)k/y+0 1-d0—n 1 9/y
k e k Vi — A

179015-&-77179 t+1 -0 +k/y 1-06 """ 1_¢ t+1799t
ascy + agkir1 + arky + agAy + agge + a10Vs

Se
1-0

k/y
gy
(A =0)k/y+0

1-6

b

1-6
9/y
1-6

1-6—n
Efy——2 "
e
At = Basc + Gagkt+1 + (0(17 — 9) ki + (9&8 — 1) At + Qaggt + Ba1oV;

= a11¢ + aokir1 + a3k + a14 Ay + a159; + a6V
ann = Oas
a1z = Oag
a1z = 9(&7—1)
a4 = 9a8—1
a5 = fag
aig = baio.

2.2.4 Putting the Model in Blanchard-Kahn Form

(23)

To write this as a first order difference system let P} = h;y1 and P? = k;1. Now write (19) and (21)
exlcusively in terms of h, k, P!, P2, A, g, and V:
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Now and let s = [hy, ky, P}, Pf]l and 2 = [Ay, g, Vi] Then we can write the system as

bW EPLy +boheyr = —bshy +byP? + bsky + bg Ay + brgy + bsVi,
b1 = a1
by = az—a4a1;
b3 = as
by = a4a12
bs = asa13
bs = asa14
by = asars
bs = asaie
boEyPly + bioEy Py +biikeyr = biaPl + bisky + biaAy + bisge + bigVs,
bg = a1l —|—¢(1—9)a5
bio = a2+ (1—0)as+ By
bin = a3 =Y (1—=0)+¢(1—0)ar — Bqn —qn — a2
bi2 = an
bis = aiz—qn
bia = ara(1—pa) —pa—1(1—0)paas
bis = a5 (1—p,) — ¥ (1—0)pga
big = a16(1—Pv)—1—¢(1_9)Pva10+(1_5)§pv
hiy1 = P}
k‘t+1 = Pt2'
where h; and k; are predetermined at t and P} and P? are not.
Letting s = [h¢, ki, Ptl,PtQ]l and 20 = [Ay, g¢, Vi]" we can write this as
Eys),, = A"'Bs) + A7'Cz} (24)
where
by 0 b O
|0 b1 by bio
4 = 1 o o 0]’
K 1 0 0
[—bs b5 0 Uy
. 0 bz biz O
B = 0 0 1 0]’
| 0 0 0 1
[bs  br  bs
_ |bia bis b
¢ = 0 0 0
| 0 0 0

Let D = A~!'B and write D in Jordan canonical form, D = G~'HG where G~! contains the eigenvectors
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of D and H has the eigenvalues of D in ascending order along the diagonal.
Multiplying (24) by G and letting J = GA~'C, denoting G;; the ijth element of G, J;; the ijth element
of J, and ;g the 7ith element of H we can define

S%,t = Giihy + G2k + G13Pt1 + G14Pt2 (25)
S%,t = Gtht + ngkt + G23Pt1 + G24Pt2 (26)
Sé,t = G31hy + G2kt + G33Pt1 + G34Pt2 (27)
S‘llyt = Garhy + Gk + G43Pt1 + G44Pt2 (28)
and write
Eist o = Mmsiy+ JuAy + Jiage + Ji3Ve (29)
Eisy o = Moy, + Jadi + Jooge + JasVi (30)
Etsé,t-t,-l = /\3H8it + J31 At + Jz2g: + J33Vi (31)
Etslll,Hl = )‘4H3%,t + JuAr + Jaogr + JasVi (32)
Since [Asg|, |Aam| < 1, we can write
J: J: J:
1 31 32 33
s = A+ + 33
Bt pa— s Py — dan ! pv — Asu (33)
J. J. J.
1 41 42 43
s = A+ . 34
o pa—2ar g —dan? oy = Nam 34
Then we can combine (27), (28), (33), and (34) to write
Ptl = dghs + drks + dg Ay + dogr + d1oVi (35)
P} = dihy+ doki + dsA; + dagy + d5V, (36)
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where

- (1 Gy (Gutn ou)
! G4 G33 GiaGzz Gy
&y = (1 _ G43G34>1 <G43G32 _ G42)
Gaq Gs3 GuGs3 G
b = (1 _ G43G34)_1 [ Ju G Jwm ]
3 G4 Gs3 | Gaa (pg — Mapr)  Guaa Gz (pg — A3mr)
di — <1 Gu3 G34>1 Jao Glus Jzo
L = _ 43 Ge _ Y43
Gaq G33 | Gaa (pg — Aamr)  Gaa Gz (pg — Nam)
g = < _G43G34>_1 Jis _ G s
° G4 Gss3 | Gaa (py — Map)  Gaa Gss (py — Asm)
G31 | Gas }
dy = — |28 58
0 [G33 Gu
Gz Gas }
d = — |22 458y
T [Gs?, G
de — J31 _ % 3
s (pa —Asm)Gss  Gu
J32 Gas3
dy = —22_ Guy
’ (pg— Xamr) Gz Gaa !
diy = L Gus ds.

(pv — Mam) Gz Gy

Now substituting (35) and (36) into (25) and (26) yields

Jrhies1 + g2ker = Jahe + Jake + 35 A + Jege + Ve
Jsher1 +Jdokirr = Jrohe + Jirke + j12As + J13ge + J14Vi
where
J1 = Gi1+ Gizds + Grads
Jo = Gi2+ Guzdy + Gruds
Jj3 = MHN
Jja = MHJ2
Js = (Mn —pa) (Gisds + Grads) + J1n
Jo = (M —pg) (Gizdy + Grads) + Jio
g = (Mm —py) (Giadio + Grads) + Ji3
Jjs = Go1 + Gazds + Goudy
Jo = Gaoo+ Gazdr + Gauds
Jjio = A2HJs
Jin = A2mHJo
Jiz = (A2m — pa) (Gazds + Gaads) + Ja
Jis. = (Aem — pg) (Gasdy + Gaads) + Joo
Jiu = (Aem — pg) (Gazdio + Gaads) + Jra.

Let s, = [hy, kt, Ar, g¢, Vi) and &, = [ef, ], EY]/. Then the state transition equation is

Sey1 = sy + Wey
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where

—1

Jji j2 0 0 0 Js Ja Js  Je 7
Jjgs Jo 0 0 O Jio Ji1 Ji2 J13 Jua
II = 0O 0 1 0 O 0 0 pyu O 0
0O 0 0 1 0 0 0 0 pg O
_0 0 0 0 1 0 0 0 0 py
(0 0 0
0 0 O
w = 1 0 0
0 1 0
0 0 1

Then letting f; = [ys, 4, Hy, ¢]) and v, = [€7,0,0,0] we have
ft =Us; + vy
where

me M7 Mg Mg Mio
mi1 Miz2 M1z Mig Mis

U= my  mg  m3 myg M5 |’
My e Iy Iy Ilgs

m1 = aslli; + agllas

me = asllia +agllaz + a7

m3 = aslliz + agllas + ag

my = asllig + agllag + ag

ms = asllys + agllas + a1

mg = my(l—0)

my; = 0+ma(1-0)

ms = 1+ms(1—0)

mg = my(l—10)
my = ms(1—10)
my; = ——— 2 T 51_[21

n 1-6

miz = 777_1+5H22_777_1+5
miz = ﬁnﬁ

my = — Iy,

n—146
mis = LH%.
n—149¢
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2.3 A Sticky Price Model with an Unaccommodating Monetary Authority
2.3.1 Final Good Producers

Final goods produces have access to the technology

Profit maximization leads to

13
P,

vei ==L v,

It (Pj,t> !

and substituting this into the aggregate price level yields

1

1 1—¢

ne [

0
2.3.2 Households
The household’s first order conditions are
W _
c, 7
1 1-4 K1 —nK K1 —nKy)?
— BE Fop1 + t+1 — T (K¢q1 277 t)
ViCy Cit1 Vit K, 2K;
1 P, P, )
- = w—s +
C; MpP b t<C't+1Pt+1

2.3.3 Intermediate Goods Firms
We have

1-6
- 0-1 71— 1 -
MCt = At 17"? (nt) th 0 (1_9> 0 9.

Wy (1-0\ K,
Tt B 0 Hj,t

and the first order condition for optimal price-setting implies that firms that are able to reoptimize all set

Cost minimization implies

(oo}

kY,
. EE; kgo (aB) c:r:, Pf+kMCt+k
= &, k Yipk pé—1
(€~ 1S (ap)! eeply

2.3.4 Aggregate Price Level

By well-known results in the literature, the aggregate price level evolves as

P/t =(1-a)P;; " +aP .

2.3.5 The Monetary Authority

The monetary authority follows
M{?H = NMtS
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and remits all seignorage revenue to the household as transfers, i.e.,

2.3.6 Resource Constraint

Ty =(p—1) Mts—l'

The resource constraint is, to a first order approximation (see, e.g., Yun (1996) and CEE (2005))

)/t:

I, =

2.3.7 Equilibrium

1-9
AI‘,K_]Q,t (n'Hj:) " =Ci+ILi+Gi+q

(K¢ —nK;_1)°
2K7

Ki—(1—06) K1

Vi

In equilibrium, K;; = K¢, H;; = Hy, and MP = M = M;. The equilibrium in terms of detrended

variables is then defined by

i)
ct [V " ki1

mce
Wy

Tt

*

Pt

1_
2 ¢

AkS  HIT?
iy
In At

In g
InV;

2%2

Y ——
Ct41Pt+1

S koyesr €
EE; kgo(aﬁ) ﬁpt%mcwk

0 k ye —
(=D E 2 (a8)" i
(1—a)pj * +ap i’

(k= k)
getct+u+gq T
’I’]]ft — (1 — (S) kt,1
Vi

paln A1 +(1—py)lnA+e
pglngi—1+(1—py)Ing +ef

pyIn Vi1 + (1 —py)InV +¢f
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ki1 — k)2
—1>+n2q( t 1 — ki)

(37)

)

(39)
(40)

(41)



2.3.8 Steady State

In the steady state, we have

2.3.9 Log-linearized Equilibrium

<

RN R |

n
= 21496
B
_ !
o T
k
= —1+4+9) -
(n )y
- -9
y oy

(49)
(50)
(51)

(52)

Redefining variables in terms of their percent deviations from steady state, the log-linearized equilibrium

conditions are

W
2

nq
—ci 4 Brepy + ———
Ct tCt41 rr1—1

BEici11 + BEpi41
mcy

EtktJrl

Wy — T

bt

A+ 0k, +(1—0) H,
Ay

gt

Vi

where

a1

a2

Ct

r 1-6
r—|—1—(5EtTt+1 B 7"—1—1—6'0‘/
Pt +
Ory + (1 —0)w, — Ay
ki1 — hy
aymey + azpg—1 + azEyprya

c k k k
Stk —(1=08) "k 1+ (n—1+0)-Vi+ g
Y Y Y Y

padi—
Pggt—1
py Vi

A
1+ ¢
+¢&f

1—&-52/

(1-a)(1-5)

(
Vi +qnki—1 —qn 1+ — B
r+1-—4

a(l+B—af+apn'~t)
B

1+ 8 —af+afn'~¢
U

1+ 8—aB+afnt—¢

2.3.10 Putting the Model in Blanchard-Kahn Form

Substituting (56) into (58)

Py = a1¢ — 010k + a10Hy — a1 Ay + aopi—1 + asEipiy1.

Combining (53) with (57) and substituting the resulting definition or ;41 into (54), we have

r 2

Eicipq +

r
r+1-—4

T T
= 1 _— _— —
<+r+1—5>ct+<r+1—5)p"vt (

 —
r

FEHyyy —
MEE

26

n-q
r+1-9
r + qn?

— k ki_1.
r+1_5+q77> t + qnki—1

53

)
)
(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)

60
61

62

(64)



Then substitute out for E;H; 1 in (63) and (64) using (59). Then define D} = p;_1, D? = ki1, sY =
(D}, D}, ky, pe, i, Ht]/, 20 = [A¢, g+, V3] Now we can write the model as

Eis) = A"'Bs) + A7lC

where

00 0 B8 B
0 0 0 —by O

A = 100 by 0 bol,
1 0 0 0 0
01 0 0 0
(0 0o 0 1 1
b3 by by -1 b

B = |0 b2 b1z 0 b,
0 0 0 1 0
0 0 1 0 0
[0 0 0
bg b7y bg

C = |bua bis b
0 0 0
0 0 0
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and
by

by

b3
by

be

br

bs

Oc/y
1
a1( +10>
0+ (1—-0)k/y
a19|:1+1_0
as
asz
n k
aleliay
0
a1|:1+1_6:|
9/y
a971—9
aen—l—&—éﬁ
YT y
1 T c/y
1+r—6\1-0
3 r n k n*q
14r—01—-0y 14+7r—9§
r
S
+1—1—7“—6
qn
_; r 4 2+T w _
Trr—o| T 1-9 o
I A '
1+r—-—61-0
T gly

1+r—061-0"

1 1-6 L T n—1+6¢ k
T+r—0"V " 1+r=0 1-0 ypv'

The remainder of the model solutions uses the same process as in the two models above.

2.4 A Sticky Price Model with an Accomodating Monetary Authority

The model is the same as that of section 1.3 except that there is now an additional equilibrium condition

for the money supply,

M1 = ppr My + py A,

such that the log-linearized intertemporal Euler for real balances becomes

BEicii1 + BEpry1 + (1 — B) My = ¢t + py.

Define a1, as, and a3 as in section 1.3 and again substitute the marginal cost equation into the equation for

the price level we get

pr = a1¢ — a0k + a10H; — a1 Ay + aspi—1 + asEipiq

(65)
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and substituting 7,1 from the cost minimzation equation into the intertemporal Euler for capital we get

2
r n°q r 1-9
E ————FEHyy — ————FEik = |1+ —- 1-—
866+1 r+l—g LT g [+r+1—6]ct+{ 7"—|—1—5pv]vt
[t
[r+1_5 +qn} ke + qnki—1. (66)
Then substitute for H; from the resource constraint,
9+41—&E}
c/y n k [ v n—1+dk 9/y 1
Hy = —= — k- ——k  +——-V —-—A 67
t 1_90t+1_0yt =0 t—1 1 -0 o t+1_99t 1—g°® (67)
and write
P = bici +boki1 +bspi1 + baEipii1 + bsky + bs Ar + brge + b Vi (68)
B Oc/y
b1 = a1 <1+ 1_0)
b~ a1 OOk
1-6
by = a2
b4 = as
k
by = 0 -
5 “ 1—-0y
0
= — 1 _—
bs a1( +1_0>
9/y
by = 0
v “1
n—14+6dk
bg = 0 -
3 ai 1-0 y
and

boErcii1 + bioErkit

biict + bioki—1 + bisky + b1a A + bisgr + bisVa

L r cly
bo =1 1+7‘—(5<1—0>

r(mkly n’q
by = -
10 {14—7“—5(1—9)—’—7""1_5]
r
bu = 1+ ——
1 +1—|—7"—5
bz = qn
1 r(0+(1—6)k/y)
by = —— ? -
13 1+r—5{r+qn " 1-6 "
b = ——— :
S e A ) K
3 r 9/y
bis = 1+r§<19)pg
1-46 T n—1+06\ [k
big = 1—— y) "
16 1+r—5p‘/+1+r—6((1—9))<y>pv
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Now define D} = p; 1, D? = k1, s = [Dtl,Dt27Mt,kt7pt,ct]/, 29 = [Ay, gt Vt]/ and write the system as

where

Then we have

where

AE,;s) | = Bs) + Cz]

000 0 B8 §8
0 00 0 —=bs O
0 0 0 by 0 bo
00 1 0 0 0]’
1 0 0 O 0 0
_0 1 0 0 0 0
[0 0 p—-1 0 1 1
by by 0 by —1 b
0 0 py O 0 0]
0 0 0 0 1 0
10 0 0 1 0 0
[0 0 0
bg by bg
b4 bis big
pa 0 0
0 0 0
0 0 0

Eys,, = Ds) + A'Cz

D=A"'B.

Letting D = G™'HG and J = GA™1C, we can write the system as

where

Ets%,t+1
Ets%,t+1
Etsé,t-u
Etszll,t+1
Ets!"l),t—&-l

1
EtSG,t-H

G11D}
G D}
G31D}
GuD}
Gs1D}
Ge1D}

Masty + Jude + Jiage + J13V
= Aousyy+ Jor Ay + Joagi + JasV,
= Asusy, + Js1 Ay + Jsag: + Ja3Vs
= Mmsiy + JuAr+ Jag + JisVy
= )\5H551,,t + J51A4s + Jsog: + Js3Ve
= Xousiy + Jo1Ar + Joage + Jo3 Vs

+ G12D} + G13 My + Graky + Gspy + Giger
+ G22D} + Ga3My + Gasky + Gaspr + Gascy
+ G32D} + G33 My + Gsaky + Gsspy + Gager
+ Gy2 D} 4+ Guz My + Gk + Gaspr + Gagey
+ G52 D} + G53 My + Gsaky + Gsspy + Gsecy

+ Gea D} + Ges My + Geaky + Gespr + Gescy.
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Since D}, D?, and M, are predetermined at ¢, |[Asm|, | sz, |Xex| < 1, we have

J. J. J.
Gu D} + GyaD} + GazsMy + Gusky + Guspr + Gager = —2 A+ 2 g+ 2y
Pa — MH Pg — Al Py — MH
J: J: J:
Gs1D} + G52 D} + GssMy + Gaky + Gsspy + Gseer = — L A+ 2 g+ 2y,
pa— AsH Pg — AsH Py — AsH
J, J, Ji
Ge1D} + Gea D} + GesM, + Gesky + Gespy + Goser = — 0L A+ LN By,
PA— AeH Pg — NeH Py — AeH
which we can write as
k: D}
pi| =N |D?| +0z
C¢ Mt
where
N = K'L,O=K'M
Gu Guas Gus
K = Gsa Gss5 Gsg
Gea Ges Ges
Gy Gaa Ggs
L = —|Gs1 Gs2 Gss
Ge1 Ge2 Ges
Ja1 Jao Jas
Pa—AaH Pg—AaH Py —AaH
M = Js1 J52 J53
- PA—AsH  Pg—AsH Py —AsH
Js1 Je2 Jo3

PA—AGH  Pg—A6H Py —A6H

We can now write (69), (70), and (71) as

GnEtDtlH + G12EtDt2+1 +Gi3E My +

G14N11EtDt1+1 + G14N12EtDtZ+1 + G1aN13E: My 1 + G14011p4 At + G14012p,9t + G14013py Vi +
Gi5N21 Ei Dy, | + G15N2E D} + G15sNasEr Mgy + G15021p 4 At + G15022p,9: + G15023py Vi +
G16N31EtD1:5L+1 + G16N32EtD,52+1 + G16N33Et M1 + G16031p4 At + G160320,9t + G160330y Vi
Mu (G114 GiaNi1 + Gi5Nay + Gi6Nay) Dy + Mg (Giz + G1aNi2 + G15Nag + G1N32) D

+A1m (G13 + G1aNi3 + Gi15Noz + Gi6N3z) My + My (G14011 + G15021 + G16031) + Ji1] Ag

+ [Ma (G14012 + G15022 + G16032) + J12] ¢ + [Am (G14013 + G15023 + G16033) + J13] Vi,

G21EtDtl+1 + G22EtDt2+1 + Gz By My +

GouN1 EiDyy | + GouN12E D} | + GosN1sEr Mgy + G24011p 4 At + G24012p,9: + G24O013py Vi +
GasNon E D}y | + GosNog Er D7y 4 GasNos By My 1 + Go5021p 4 Ar + G25022p49t + GasO23py Vi +
Ga6N31EiDyy  + GogN3o By D7y + GagNasEy Mgy + Ga6031p 4 Ay + G260320,9: + G26033py Vs
Aot (G21 + GoaN11 + GasNoy + GogN31) D} + Aopr (Gas + G24Nia + GosNoo + GagNs2) D}

+Xom (Ga3 + GogNig + Gas Noz + GogNag) My + [Aopr (G24011 + Ga5021 + GogOs1) + Jo1] Ay

+ [A2r (G24012 + Ga5022 + Go6O32) + Ja2] gt + [Aam (G24013 + G25023 + Ga6033) + J23] Vi,
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and

G31EtDt1+1 + G32EtDt2+1 + Gs3E My +
G3aN11E:D} 1 + GsaN12E: D}, + GaaNi3E; M1 + G3aO11p 4 Ar + G34012p49t + G34013py Vi +
G35Na1 By Dy, + G35 Ny By D + G35 Nos Ey My g1 + G35021p 4 At + G35022p,9: + G35 023py Vi +
GSGNBIEtDtl+1 + G36N32EtDt2+1 + G36 N33 Et M1 + G36031p4 At + G3603204,9t + G360330y Vi

= Asu (G314 G3aN11 + G35Nat + GssNa1) D} + A3 (Ga2 + G34N12 + GssNao + G36N3a) Df
+A3m (G33 + G34N13 + G35 N2z + G36N3z) My + [A3n (G34011 + G35021 + G36031) + J31] Ay
+ [A31 (G34012 + G35022 + G36032) + J32] ¢ + [A3m (G34013 + G35023 + G36033) + J33] V;.

Letting s; = [Dtl, D2 My, Ay, gt V,}]/, and ¢, = [Ef,ef,ay]l we can write the system as

St41 = HSt + W€t

where
II=P'Q,

Py = Gu+ GuaNi + GisNay + GieNag
Py = Gi2+ G1alN12 + GisNag + G16 N30
P13 = Gi13+ G14N13 + Gi15N23 + G16N33
Py1 = Ga1+ GagN11 + GasNoy + Gag N3y
Pyy = Ga2+ GayNig + Ga5Nag + G N2
Pz = Gz + GaaN13 + GasNoz + Gog N33
P31 = G331+ G34N11 + G3sNa1 + G36 V31
Py = G2+ G34N12 + G35 N2 + G36N32
Pss = G334+ G34N13 + G35Naz + G36N33
Py =1

Py =1

Pes = 1,
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and

Ae P

A1a Pro

A Pi3

Jit + (Ma — pa) (G14a011 + G15021 + G16031)
Ji2+ (M — py) (G14012 + G15022 + G16037)
Jizs + (Mim — py) (G14013 + G15023 + G16033)
Aopr Pay

Aop Pa2

Aop Pos3

Jo1 + (Mem — p4) (G24011 + G25021 + G26031)
Ja2 + (Mam — py) (G24012 + Go5022 + G26032)
Jog + (Aorr — py) (G24013 + G25023 + G26033)
Asn Ps1

Asn Pso

Asn Ps3

J31 + (Asg — pa) (G34011 + G35021 + G36031)
Jzz + (Asm — py) (G34012 + G35022 + G36032)
J33 4+ (Asm — py) (G34013 + G35023 + G36033)
Pa

Pg

Pv

SO = OO O
O OO OO
_— o0 O o oo

Finally, let f; = [y, is, Hy, ci)', ve = [€7,0,0,0] and write

U:

(1-0)t;
t7
1
N3

ft = USt + (o
9+(1—9)t2 (1—9)1}3 (1—9)t4+1 (1—9)t5
tg tg t1o t11
tQ tg t4 t5
N3a N33 O3 O3

33

(1-0)ts
t12
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where

- Ny + %Y
t1 gVt gl
c/y nk/y [0+ (1—20)k/yl
= N. W, - T AT ORI
t2 g 2t g2 1-6
c k
i3 = T iye Ns3 + 7;7 _/Z I3
_ oy nkly .1
o= g0t i 1y
cly nk/y 9/y
ts = Oso + XLV 11, 4 9TV
5 -0 32+170 25—&-170
c/y nk/y n—1+6 [k
te = 0 — =11 e
6 1—¢ 33+1_9 26 1 - ”
Ui
ty = —1 11
7 —— 21
¢ - 7’]H22—1+6
s n—149¢
n
t9g = ——I1
9 —— 23
n
t = —1II
10 ——— 24
t1n = U 2
n—14+6 ~
t = Il — 1
12 —— 26
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