Augmented Table 1 for "Testing for Cointegration When Some of the
Cointegrating Vectors are Known" by Michael T.K. Horvath and Mark W. Watson

Table 1.1 -- Augmented

Critical vValues for Tests for Cointegration

———————— Case 1 --~--- -~------ Cagse 2 ------- -------- Case 3 -----
-rou rok rak rau 1% 5% 10% 1% 5% 10% 1% 5% 10%
1 [} 0 1 7.26 4.12 2.95 12.18 8.47 6.63 6.84 3.98 2.73
1 o} 1 0 7.26 4.12 2.95 12.18 8.47 6.63 12.18 8.47 6.63
2 [ 0 1 14.83 11.03 3.35 19.14 14.93 13.01 18.13 14.18 12.36
2 0 0 2 16.10 12.21 10.45 22.43 18.17 15.87 19.66 15.41 13.54
2 [ 1 0 9.43 6.28 4.73 13.73 10.18 8.30 13.73 10.18 8.30
2 0 1 1 16.10 12.21 10.45 22.43 18.17 15.87 19.66 15.41 13.54
2 0 2 0 16.10 1z.21 10.45 22.43 18.17 15.87 22.43 18.17 15.87
2 1 0 1 9.43 6.28 4.73 13.73 10.18 8.30 8.94 6.02 4.64
2 1 1 0 9.43 6.28 4.73 13.73 10.18 8.30 13.73 10.18 8.30
3 0 0 1 22.25 17.51 15.42 25.93 21.19 19.12 26.17 21.14 18.62
3 0 0 2 28.02 23.28 20.81 35.98 29.46 26.79 34.84 28.75 26.08
3 0 0 3 29.31 23.91 21.52 37.72 31.66 28.82 35.83 29.62 27.05
3 0 1 0 11.44 7.94 6.43 15.41 11.62 9.72 15.41 11.62 9.72
3 0 1 1 24.91 20.30 18.05 31.42 26.08 23.67 30.67 25.70 23.04
3 0 1 2 29.31 23.91 21.52 37.72 31.66 28.82 35.83 29.62 27.05
3 0 2 0 19.75% 15.20 13.04 25.35 20.74 18.51 25.35 20.74 18.51
3 ] 2 1 29.31 23.91 21.52 37.72 31.66 28.82 35.83 29.62 27.05
3 0 3 0 29.31 23.91 21.52 37.72 31.66 28.82 37.72 31.66 28.82
3 1 0 1 16.84 12.89 11.03 21.62 16.65 14.51 20.36 15.93 13.93
3 1 0 2 19.75 15.20 13.04 25.35 20.74 18.51 22.90 18.18 16.25
3 1 1 0 11.44 7.94 6.43 15.41 11.62 9.72 15.41 11.62 9.72
3 1 1 1 19.75 15.20 13.04 25.35 20.74 18.51 22.90 18.18 16.25
3 1 2 0 19.75 15.20 13.04 25.35 20.74 18.51 25.35 20.74 18.51
3 2 0 1 11.44 7.94 6.43 15.41 11.62 9.72 11.39 7.87 6.36
3 2 1 0 11.44 7.94 6.43 15.41 11.62 9.72 15.41 11.62 9.72
4 0 0 1 28.33 23.82 21.51 32.35 27.40 24.94 32.19 27.07 24.84
4 0 0 2 40.14 34.35 31.63 47.03 40.50 37.78 46.00 40.27 37.17
4 0 0 3 44.62 39.17 35.90 54.25 47.31 44.03 53.14 46.30 43.32
4 0 0 4 45.66 39.91 36.58 56.17 49.16 45.61 54.34 47.33 44.09
4 0 1 0 13.60 9.73 7.93 17.16 13.20 11.16 17.16 13.20 11.16
4 ] 1 1 32.75 27.86 25.43 39.55 33.55 30.73 39.47 33.22 30.45
4 0 1 2 42.47 36.93 33.81 51.82 44.98 41.45 50.96 43.78 40.94
4 [ 1 3 45.66 39.91 36.58 56.17 49.16 45.61 54.34 47.33 44.09
4 o] 2 0 22.85 17.92 15.81 28.62 23.41 21.10 28.62 23.41 21.10
4 0 2 1 38.43 33.36 30.69 47.26 40.98 38.11 46.82 40.76 37.50
4 0 2 2 ' 45.66 39.91 36.58 56.17 49.16 45.61 54.34 47.33 44,09
4 0 3 0 33.53 27.80 25.24 41.08 35.33 32.33 41.08 35.33 32.33
4 0 3 1 45.66 39.81 36.58 56.17 49.16 45.61 54.34 47.33 44.09
4 ] 4 0 45.66 39.91 36.58 56.17 49.16 45.61 56.17 49.16 45.61
4 1 0 1 24.15 19.28 17.30 27.09 22.73 20.61 28.06 22.74 20.36




Table 1.1 (Continued)

Critical Values for Tests for Cointegration

-------- Cage 1 -~-~-- -------- Case 2 ------- ~~-~---- Case 3 -----
n—rOu rOk rak rau 1% S% 10% 1% 5% 10% 1% 5% 10%
4 1 0 2 31.30 26.19 23.82 37.76 32.45 29.49 38.01 31.74 28.65
4 1 0 3 33.53 27.80 25.24 41.08 35.33 32.33 40.07 33.57 30.41
4 1 1 0 13.60 3.73 7.93 17.16 13.20 11.16 17.16 13.20 11.16
4 1 1 1 28.04 23.19 20.82 33.83 28.87 26.10 33.45 28.25 25.73
4 1 1 2 33.53 27.80 25.24 41.08 35.33 32.33 40.07 33.57 30.41
4 1 2 0 22.85 17.92 15.81 28.62 23.41 21.10 28.62 23.41 21.10
4 1 2 1 33.583 27.80 25.24 41.08 35.33 32.33 40.07 33.57 30.41
4 1 3 0 33.53 27.80 25.24 41.08 35.33 32.33 41.08 35.33 32.33
4 2 o] 1 18.59 14.60 12.78 23.09 18.37 16.12 21.92 17.52 15.51
4 2 0 2 22.85 17.92 15.81 28.62 23.41 21.10 25.82 21.00 18.74
4 2 1 0 13.60 9.73 7.93 17.16 13.20 11.16 17.16 13.20 11.16
4 2 1 1 22.85 17.92 15.81 28.62 23.41 21.10 25.82 21.00 18.74
4 2 2 0 22.85 17.92 15.81 28.62 23.41 21.10 28.62 23.41 21.10
4 3 0 1 13.60 3.73 7.93 17.16 13.20 11.16 12.81 9.54 7.85
4 3 1 0 13.60 9.73 7.93 17.16 13.20 11.16 17.16 13.20 11.16
35.29 30.51 27.76 39.10 33.87 31.08 38.95 33.51 30.89
51.50 45.84 42.75 59.27 52.05 48.77 57.99 51.53 48.24
61.05 54.42 51.22 70.75 63.29 59.44 70.30 62.45 58.82
65.54 58.65 55.23 77.46 69.37 65.20 75.64 67.89 64.37
66.00 59.39 55.80 78.85 70.93 66.58 76.36 68.62 65.15
15.32 11.41 9.46 19.00 14.53 12.49 19.00 14.53 12.49
41.09 35.77 32.98 47.18 41.36 38.44 46.58 40.78 38.15
56.00 49.75 46.41 64.19 57.55 53.98 63.59 56.60 53.43
63.52 56.83 53.56 74.61 66.88 63.00 73.49 65.73 62.31
66.00 59.39 55.80 78.85 70.93 66.58 76.36 68.62 65.15
26.01 20.92 18.55 31.26 26.15 23.51 31.26 26.15 23.51
48.36 42.54 39.54 56.90 50.15 46.93 56.23 49.55 46.51
60.54 54.27 50.93 71.63 64.20 60.46 70.31 62.86 59.64

66.00 59.39 55.80 78.85 70.93 66.58 76.36 68.62 65.15
37.35 31.75 28.94 44.87 39.03 36.03 44.87 39.03 36.03

57.01 50.44 47.36 67.41 60.14 56.68 66.72 59.62 55.85
66.00 59.39 55.80 78.85 70.93 66.58 76.36 68.62 65.15
50.02 44.42 41.43 61.04 53.88 50.14 61.04 53.88 50.14
66.00 59.39 55.80 78.85 70.93 66.58 76.36 68.62 65.15
66.00 59.39 55.80 78.85 70.93 66.58 78.85 70.93 66.58
30.10 25.62 23.21 34.36 29.09 26.61 33.87 28.72 26.37
42.91 37.30 34.70 50.23 43.52 40.60 49.21 42.92 40.02
48.63 42.91 40.13 58.91 51.22 47.80 57.59 50.31 47.15
o 50.02 44.42 41.43 61.04 53.88 50.14 59.39 51.95 48.67
15.32 11.41 9.46 19.00 14.53 12.49 19.00 14.53 12.49
36.01 30.74 28.25 41.68 36.30 33.62 41.37 35.94 33.11
46.54 40.78 37.76 55.99 48.54 45.25 54.54 47.42 44.73
50.02 44.42 41.43 61.04 53.88 50.14 59.39 §1.95 48.67
26.01 20.92 18.55 31.26 26.15 23.51 31.26 26.15 23.51
42.58 37.40 34.60 50.71 44.76 41.71 50.25 44 .34 41.27
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50.02 44.42 41.43 61.04 53.88 50.14 59.39 51.95 48.67




Table 1.1 (Continued)

Critical Values for Tests for Cointegration

———————— Case 1 ------ -------- Cagse 2 ----~--- -------- Case 3 -----
n—rou rok rak rau 1% 5% 10% 1% 5% 10% 1% 5% 10%

5 1 3 0 37.35 31.75 28.94 44.87 39.03 36.03 44.87 39.03 36.03
5 1 3 1 50.02 44 .42 41.43 61.04 53.88 50.14 59.39 51.95 48.67
5 1 4 o] 50.02 44 .42 41.43 61.04 53.88 50.14 61.04 53.88 50.14
5 2 0 1 25.44 20.91 18.95 28.77 24.48 22.09 29.62 24.41 21.83
5 2 0 2 34.64 29.41 26.66 40.57 35.03 32.20 40.73 34.50 31.42
5 2 0 3 37.35 31.75 28.94 44.87 39.03 36.03 43.65 37.21 34.13
5 2 1 0 15.32 11.41 9.46 15.00 14.53 12.49 15.00 14.53 12.49
S 2 1 1 31.01 25.99 23.64 36.35 31.39 28.72 36.34 30.99 28.34
5 2 1 2 37.35 31.75 28.94 44.87 39.03 36.03 43.65 37.21 34.13
5 2 2 0 26.01 20.92 18.55 31.26 26.15 23.51 31.26 26.15 23.51
5 2 2 1 37.35 31.75 28.9%4 44 .87 39.03 36.03 43.65 37.21 34.13
S 2 3 0 37.35 31.75 28.94 44 .87 39.03 36.03 44.87 39.03 36.03
S 3 0 1 20.52 16.39 14.3% 24.46 19.95 17.70 23.82 19.16 16.94
5 3 0 2 26.01 20.92 18.55 31.26 26.15 23.51 28.71 23.83 21.25
5 3 1 0 15.32 11.41 9.46 15.00 14.53 12.49 19.00 14.53 12.49
5 3 1 1 26.01 20.92 18.55 31.26 26.15 23.51 28.71 23.83 21.25
5 3 2 0 26.01 20.92 18.55 31.26 26.15 23.51 31.26 26.15 23.51
5 4 0 1 15.32 11.41 9.46 19.00 14.53 12.49 15.02 11.23 9.31
5 4 1 0 15.32 11.41 9.46 15.00 14.53 12.49 19.00 14.53 12.49

41.87 36.40 33.80 46.53 39.89 37.19 45.79 39.98 37.26
64.13 56.97 53.63 70.61 63.53 59.87 70.99 63.42 59.76
78.25 70.32 66.50 87.58 79.28 75.17 86.98 79.08 74.90
86.73 78.46 74.35 98.60 89.27 84.97 96.07 88.81 84.29
91.97 82.61 78.20 104.67 94.75 90.33 102.39 94.18 89.42
92.35 83.33 78.75 106.26 95.89 91.73 103.39 94.69 90.21
17.49 12.91 10.88 20.65 15.86 13.83 20.65 15.86 13.83

49.31 43.13 40.07 55.12 48.47 45.45 55.30 48.54 45.32
69.53 62.06 58.64 78.89 69.81 66.47 78.06 70.00 66.47
81.57 74.10 70.32 93.03 84.25 80.24 92.49 83.79 79.93

89.59 80.68 76.62 102.13 92.67 88.29 100.43 91.90 87.57
92.35 83.33 78.75 106.26 95.89 91.73 103.39 94.69 90.21

28.81 23.73 21.10 34.08 28.85 25.97 34.08 28.85 25.97
58.06 51.10 48.17 65.54 58.85 55.31 66.21 58.84 55.14
75.73 67.99 64.67 85.77 78.46 74.13 85.90 78.30 73.91
87.06 78.66 74.48 99.39 90.36 86.03 97.36 89.59 85.46

92.35 83.33 78.75 106.26 95.89 91.73 103.39 94.69 90.21
41.84 35.68 32.77 49.13 42.66 39.41 49.13 42.66 39.41
6€8.06 60.75 57.23 78.20 70.37 66.29 78.15 70.26 66.22
84.09 75.65 71.65 96.19 87.33 82.94 95.56 86.71 82.52
92.35 83.33 78.75 106.26 95.89 91.73 103.39 94.69 90.21
56.31 49.81 46.16 67.02 58.70 54.73 67.02 58.70 54.73
79.68 72.22 67.90 92.23 83.10 78.78 91.25 82.81 78.39
92.35 83.33 78.75 106.26 95.89 91.73 103.39 94.69 90.21
72.86 65.00 61.54 85.33 76.51 72.39 85.33 76.51 72.39
92.35 83.33 78.75 106.26 95.89 91.73 103.39 94.69 90.21
92.35 83.33 78.75 106.26 95.89 91.73 106.26 95.89 91.73
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Table 1.1 (Continued)

Critical Values for Tests for Cointegration

———————— Case 1 ------ ~-------- Case 2 ------- -------- Case 3 -----
1% 5% 10% 1% 5% 10% 1% 5% 10%
37.11 32.19 29.36 40.88 35.73 32.77 40.56 35.28 32.57
55.50 48.91 45.95 62.04 55.24 51.72 61.26 54 .48 51.26
66.07 58.66 55.54 75.70 67.56 63.52 74.15 66.70 62.92
71.53 63.76 60.30 82.91 74.28 70.17 81.25 73.11 69.02
72.86 65.00 61.54 85.33 76.51 72.39 82.94 74.75 70.40
17.49 12.91 10.88 20.65 15.86 13.83 20.65 15.86 13.83
44.06 38.96 35.81 50.94 44 .37 41.34 49.24 43.56 40.76
60.40 53.65 50.59 68.87 61.81 57.94 67.67 60.69 57.36
69.35 61.78 58.49 79.78 71.84 67.90 78.51 70.76 66.94
72.86 65.00 61.54 85.33 76.51 72.39 82.94 74.75 70.40
28.81 23.73 21.10 34.08 28.85 25.97 34.08 28.85 25.97
52.34 46.63 43.54 61.10 53.96 50.57 60.38 53.43 50.14

€6.40 59.39 56.07 76.69 68.79 65.43 75.99 67.78 64.19
72.86 65.00 61.54 85.33 76.51 72.39 82.94 74.75 70.40

41.84 35.68 32.77 49.13 42.66 39.41 49.13 42 .66 39.41
62.35 55.63 52.34 72.96 65.21 61.17 72.48 64.03 €0.42
72.86 €5.00 61.54 85.33 76.51 72.39 82.94 74.75 70.40
56.31 49.81 46.16 67.02 58.70 54.73 67.02 58.70 54.73
72.86 €5.00 61.54 85.33 76.51 72.39 82.94 74.75 70.40
72.86 €5.00 61.54 85.33 76.51 72.39 85.33 76.51 72.39
31.81 27.27 25.07 36.15 30.53 28.14 35.33 30.55 27.95
46.26 40.76 37.78 53.27 46.71 43.54 52.14 45.73 42.82
54.02 47.60 44.09 63.07 55.22 51.74 61.96 54.12 50.97
56.31 49.81 46.16 67.02 58.70 54.73 65.26 56.56 53.19
17.49 12.91 10.88 20.65 15.86 13.83 20.65 15.86 13.83
39.24 33.80 31.00 45.66 39.10 36.02 44.62 38.71 35.95
50.84 45.09 41.93 60.15 52.58 49.08 58.49 51.42 48.19
56.31 49.81 46.16 67.02 58.70 54.73 65.26 56.56 53.19
28.81 23.73 21.10 34.08 28.85 25.97 34.08 28.85 25.97
47.53 41.51 38.46 55.34 48.67 45.33 54.92 47.72 44 .86
$6.31 49.81 46.16 67.02 58.70 54.73 65.26 56.56 53.19
41.84 35.68 32.77 49.13 42.66 39.41 49.13 42.66 39.41
56.31 49.81 46.16 67.02 58.70 54.73 65.26 56.56 53.19
56.31 49.81 46.16 67.02 58.70 54.73 67.02 58.70 54.73
27.15 22.60 20.54 30.58 25.90 23.79 31.46 25.99 23.44

38.36 32.47 29.49 43.75 37.73 34.79 43.78 37.52 34.16
41.84 35.68 32.77 49.13 42.66 39.41 47.61 41.15 37.56

17.49 12.91 10.88 20.65 15.86 13.83 20.65 15.86 13.83
34.16 29.01 26.24 39.23 34.14 31.33 39.94 33.70 30.95
41.84 35.68 32.77 49.13 42.66 39.41 47.61 41.15 37.56
28.81 23.73 21.10 34.08 28.85 25.97 34.08 28.85 25.97

41.84 35.68 32.77 49.13 42.66 39.41 47.61 41.15 37.56
41.84 35.68 32.77 49.13 42.66 39.41 49.13 42.66 39.41
22.57 18.06 16.01 26.59 21.50 19.24 25,51 20.67 18.28

28.81 23.73 21.10 34.08 28.85 25.97 31.68 26.31 23.75
17.49 12.91 10.88 20.65 15.86 13.83 20.65 15.86 13.83
28.81 23.73 21.10 34.08 28.85 25.97 31.68 26.31 23.75
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Table 1.1 (Continued)

Critical Values for Tests for Cointegration

-------- Case 1 ~----- -m==----- Case 2 ------- ----~--~- Case 3 -----
1% 5% 10% 1% 5% 10% 1% 5% 10%
28.81 23.73 21.10 34.08 28.85 25.97 34.08 28.85 25.97
17.49 12.91 10.88 20.65 15.86 13.83 16.57 12.61 10.81
17.49 12.91 10.88 20.65 15.86 13.83 20.65 15.86 13.83
49.47 42.36 39.48 51.94 46.35 42.97 51.56 45.91 42.96

76.95 €8.38 64.69 83.27 74.79 70.99 82.40 74.86 70.87
95.26 86.55 81.99 104.32 95.62 90.88 103.32 95.04 90.39
107.80 98.57 94.05 119.56 110.08 104.57 118.28 109.16 104.16
116.34 106.41 101.47 129.21 119.30 113.7¢9 128.32 118.25 113.37
120.27 110.41 105.68 135.52 124.53 119.05 134.43 123.74 118.63
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
57.03 50.40 47.34 62.86 56.29 52.42 62.62 56.05 52.44
82.99 74.81 70.82 91.64 82.89 78.66 91.05 82.79 78.69
100.34 91.63 87.25 111.30 101.70 97.32 110.63 101.54 96.94
112.21 102.67 97.97 124.78 114.70 109.68 123.37 114.19 109.28
118.45 108.82 104.04 132.78 122.85 117.32 132.09 121.45 116.86
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
31.34 26.27 23.65 36.43 31.34 28.32 36.43 31.34 28.32
67.32 59.68 56.50 74.30 67.05 63.66 75.10 67.24 €63.71
90.94 82.05 78.53 102.51 92.63 88.00 100.54 92.27 87.94
106.94 97.48 92.92 120.66 109.69 104.48 118.63 108.86 104.15
116.19 106.86 102.07 131.11 120.59 115.36 129.19 119.45 114.61
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
45.55 39.33 36.24 52.67 45.93 42.78 52.67 45.93 42.78
78.07 70.51 66.72 87.90 80.34 76.08 88.19 79.61 75.82
100.41 91.27 86.92 112.91 102.90 98.25 112.23 102.65 97.73
114.02 104.09 99.80 128.17 118.09 112.42 126.69 117.09 112.00
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
€1.22 54.27 50.85 71.84 63.08 59.37 71.84 63.08 59.37
90.65 83.53 79.18 103.24 94.60 89.85 103.56 94.02 89.45
110.12 101.35 96.57 124.30 114.53 109.23 123.99 113.69 108.98
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
79.52 71.35 66.91 91.79 82.32 78.02 91.79 82.32 78.02
106.61 97.07 92.51 120.40 109.97 105.00 118.53 109.76 104.53
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
99.65 90.10 85.63 112.77 103.02 98.48 112.77 103.02 98.48
121.54 110.90 106.17 136.45 125.82 120.29 134.83 124.45 119.18
121.54 110.90 106.17 136.45 125.82 120.29 136.45 125.82 120.29

44.62 38.26 35.41 48.02 41.72 38.83 47.91 41.61 38.98
67.74 60.45 56.93 73.73 66.86 63.01 74 .47 66.55 62.85
83.21 74.94 71.02 92.48 83.75 79.62 92.07 83.10 79.16

93.50 84.13 79.74 104.51 94.74 90.43 103.13 93.79 89.75
98.70 89.08 84.62 110.71 101.12 96.35 109.77 100.27 95.81
99.65 90.10 85.63 112.77 103.02 98.48 111.38 101.47 9€.97
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
52.69 46.21 42.79 57.81 51.79 48.25 58.45 51.44 48.29




Table 1.1 (Continued)

Critical Values for Tests for Cointegration

-------- Case 1 ~----- -~------ Case 2 ------- -------- Case 3 -----
n-r r r r 1% 5% 10% 1% 5% 10% 1% 5% 10%
©Ou Ok ak Aay
73.92 66.45 62.76 82.75 74.41 70.68 82.37 74.43 70.48
87.94 79.59 75.76 98.42 89.77 85.57 97.93 89.04 85.08

96.20 87.24 82.75 108.68 99.08 94.45 107.45 98.13 93.74
99.65 90.10 85.63 112.77 103.02 98.48 111.38 101.47 96.97

31.34 26.27 23.65 36.43 31.34 28.32 36.43 31.34 28.32
61.74 55.25 51.84 69.48 62.84 59.06 70.11 62.76 59.10
81.58 73.35 69.72 91.67 83.43 79.27 91.49 83.74 79.03

93.49 84.82 80.63 106.11 96.74 91.86 104.62 95.57 91.14
99.65 90.10 85.63 112.77 103.02 98.48 111.38 101.47 96.97
45.55 39.33 36.24 52.67 45.93 42.78 52.67 45.93 42.78
73.43 65.76 62.15 83.98 75.30 71.01 83.98 74 .84 71.05
90.11 82.16 77.54 102.72 93.47 88.51 101.85 92.86 88.40
99.65 90.10 85.63 112.77 103.02 98.48 111.38 101.47 96.97
61.22 54.27 50.85 71.84 63.08 59.37 71.84 63.08 59.37

85.73 77.92 73.68 97.86 88.87 84.57 97.82 88.64 84.11
99.65 90.10 85.63 112.77 103.02 98.48 111.38 101.47 96.97
79.52 71.35 66.91 91.79 82.32 78.02 91.79 82.32 78.02

99.65 90.10 85.63 112.77 103.02 98.48 111.38 101.47 96.97
99.65 90.10 85.63 112.77 103.02 98.48 112.77 103.02 98.48

B N L T TR R RN RN BN RS RN RN DS 20 IR R Rt R P R SRS RPN SN RPN RS S AN RPN RSN RN RS RN 25 T R REEN RS RS S P B RN BN
W oW W W WwWwWwWw N NNDRNNRNRNNNDRNNDRNRNDDNN R R RS R R R R R R R R R R e s e
OB M MO0 0 0 O WE AW W WRNNNNEKRRMEREBHEEOOOOOOGOGWOGMBB A WWWWONNDND P B &
W N R O ® W N RE O R ONFEOWNDNIEKEO®WNSO U  WN & O K ON K O WWN P O & W KR o Wu » wN

39.13 33.88 31.21 43.06 37.48 34.48 42.23 36.81 34.32
58.92 52.03 48.71 65.86 58.33 54.81 63.97 57.64 54.07
70.47 62.95 59.49 79.75 71.56 67.75 78.15 70.86 66.89
77.47 €9.26 65.06 88.36 79.49 75.26 86.57 78.25 74.11
79.52 71.35 66.91 91.79 82.32 78.02 89.07 80.37 76.01
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
47.49 41,51 38.57 53.97 46.97 43.93 52.53 46.52 43.55
64.36 57.64 54.48 73.19 65.74 €1.88 71.63 64.77 61.28
74.73 67.16 63.20 85.96 77.00 72.85 83.87 75.79 71.82
79.52 71.35 66.91 91.79 82.32 78.02 89.07 80.37 76.01
31.34 26.27 23.65 36.43 31.34 28.32 36.43 31.34 28.32
56.97 50.60 47.23 65.23 57.91 54.34 63.84 57.46 53.86
72.12 64.44 60.71 82.01 73.87 69.95 80.20 72.99 69.26
79.52 71.35 66.91 91.79 82.32 78.02 89.07 80.37 76.01
45.55 39.33 36.24 52.67 45.93 42.78 52.67 45.93 42.78
68.33 60.45 56.88 78.31 69.92 65.66 76.87 69.08 65.10
79.52 71.35 66.91 91.79 82.32 78.02 89.07 80.37 76.01
61.22 54.27 50.85 71.84 63.08 59.37 71.84 63.08 59.37
79.52 71.35 66.91 91.79% 82.32 78.02 859.07 80.37 76.01
79.52 71.35 66.91 91.79 82.32 78.02 91.79 82.32 78.02
33.72 28.91 26.74 37.63 32.22 29.76 37.18 31.94 29.44
49.84 43.28 40.68 56.61 49.78 46.23 54.84 48.73 45.68
58.31 51.51 48.14 67.18 59.42 55.54 66.52 57.86 54.54
61.22 54.27 50.85 71.84 63.08 59.37 69.74 €1.00 57.60
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
41.62 36.72 33.76 48.28 41.59 38.79 47.74 41.17 38.41
54.66 48.81 45.55 64.10 56.39 52.83 62.20 55.04 51.79
61.22 54.27 50.85 71.84 63.08 59.37 69.74 61.00 57.60




Table 1.1 (Continued)

Critical Values for Tests for Cointegration

R e e e e e e e e e S . B B R S RS IS B |
H O N F B O O W NNRFM KM P O OO B W WN NN

Lo e ¥ S ¢ Y I - T " I VUL PV R YU PUSS PV

@ W W O oo o W W o oo o 00 0 0 ™ W W 0 ™ O W o o o
0O O 0O O O O O O 0O 0O 0O 0O 0 0O 0O 0O 0O O 0 O O O o O
W NN NN N NN R R M e P E 0 0O 0 0O O 0O O O

o H O H O N B O KB O N B O W N H O B O N P O

©C O U1 B W N PO NN U e WP O 0l R W N R

———————— Case 1 ------ -------- Case 2 ------- -=------ Case 3 -----
1% 5% 10% 1% 5% 10% 1% 5% 10%
31.34 26.27 23.65 36.43 31.34 28.32 36.43 31.34 28.32
51.52 45.20 42.07 59.18 52.29 48.86 57.73 51.63 48.27
61.22 54.27 50.85 71.84 63.08 59.37 69.74 61.00 57.60
45.55 39.33 36.24 52.867 45.93 42.78 52.67 45.93 42.78
61.22 54.27 50.85 71.84 €3.08 59.37 69.74 61.00 57.60
61.22 54.27 50.85 71.84 63.08 59.37 71.84 63.08 59.37
29.27 24.29 22.06 32.15 27.49 25.21 33.01 27.59 25.00
40.87 35.33 32.37 46.50 40.23 37.48 46.89 40.01 36.82
45.55 39.33 36.24 52.67 45.93 42.78 51.47 44 .61 41.23
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
36.81 31.67 28.98 42.13 36.44 33.87 42.49 36.31 33.35
45.55 39.33 36.24 52.67 45.93 42.78 51.47 44 .61 41.23
31.34 26.27 23.65 36.43 31.34 28.32 36.43 31.34 28.32
45.55 39.33 36.24 52.67 45.93 42.78 51.47 44.61 41.23
45.55 39.33 36.24 52.67 45.93 42.78 52.67 45.93 42.78
24.32 19.52 17.44 27.63 23.13 20.59 27.23 22.19 19.82
31.34 26.27 23.65 36.43 31.34 28.32 34.16 28.78 26.14
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
31.34 26.27 23.65 36.43 31.34 28.32 34.16 28.78 26.14
31.34 26.27 23.65 36.43 31.34 28.32 36.43 31.34 28.32
18.47 14.50 12.13 22.28 17.16 14.98 18.58 14.16 12.14
18.47 14.50 12.13 22.28 17.16 14.98 22.28 17.16 14.98
55.38 48.56 45.71 58.26 52.29 49.05 58.43 52.20 48.92
87.50 79.42 75.66 94.58 86.35 82.05 94.28 86.07 82.17
111.27 102.08 97.88 120.50 111.07 106.45 119.68 111.15 106.18
128.79 118.31 113.58 139.97 129.78 124.75 138.98 129.71 124.59
140.45 129.60 124.96 153.90 143.45 137.%4 152.892 142.93 137.72
147.52 137.22 132.32 163.77 152.26 146.90 162.54 151.71 146.44
152.04 141.11 136.43 169.73 157.63 152.04 167.88 157.13 151.39
152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
64.66 57.75 54.17 70.43 63.70 60.02 70.22 63.57 59.84
94.90 87.22 82.74 103.98 95.78 91.17 103.54 95.85 91.11
117.74 108.70 103.62 128.23 119.32 114.39 128.04 119.47 114.07
134.56 123.81 118.60 147.06 136.71 131.04 146.67 136.49 130.87
l44.66 133.66 129.08 159.16 148.48 142.85 157.88 148.46 142.64
150.89 139.74 134.87 167.90 156.1% 150.41 166.04 155.58 149.63
152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
75.80 68.10 64.26 83.13 75.66 71.86 83.05 75.30 71.78
104.76 95.79 91.64 115.09 106.25 101.40 115.02 106.12 101.63
125.64 115.99 111.14 138.57 128.17 123.25 137.86 128.17 122.94
139.92 129.68 124.81 154.60 143.79 138.38 154.01 143.13 137.82
148.34 138.32 132.98 165.34 153.94 148.58 163.93 153.25 147.61
152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
49.37 43.09 39.75 56.28 49.62 46.24 56.28 49.62 46.24




Table 1.1 (Continued)

Critical values for Tests for Cointegration

—rou rok rak rau
1 87.11 80.30 76.00 97.36 89.96 85.82 96.62 89.39 85.18
2 114.80 106.17 101.60 126.91 118.59 113.41 127.00 118.39%9 113.43
3 134.14 124.49 119.44 148.73 138.28 133.06 148.09 138.17 132.55
4 146.13 135.85 131.13 161.99 151.65 146.29 160.68 151.15 145.13
5 152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
0 66.26 59.14 55.43 76.04 67.69 63.84 76.04 67.69 63.84
1 101.40 93.90 89.58 114.80 105.44 101.01 114.12 105.40 100.60
2 127.41 117.59 112.78 140.50 131.60 126.41 141.31 131.23 125.77
3 143.79 133.19 128.30 159.59 148.71 143.40 158.94 148.20 142.47
4 152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
0 85.45 76.75 72.98 97.61 87.62 83.66 97.61 87.62 83.66
1 117.66 109.05 104.44 132.87 122.68 117.35 131.47 122.45 117.53
139.58 129.57 125.03 156.08 145.30 140.02 155.07 144.85 139.47
152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
106.69 97.52 92.22 120.79 110.09 105.14 120.79 110.09 105.14
135.41 125.23 120.55 151.69 141.21 135.15 151.02 140.37 134.72
152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
128.56 119.12 114.13 144.86 134.26 127.93 144.86 134.26 127.93
152.17 142.10 136.77 170.88 158.70 153.32 168.75 157.82 152.05
152.17 142.10 136.77 170.88 158.70 153.32 170.88 158.70 153.32
51.05 44.43 41.31 54.39 47.99 44 .64 53.71 47.66 44.63
79.67 71.82 68.14 87.02 78.13 73.69 85.52 78.22 74.01
99.85 91.26 86.89 108.63 100.22 95.32 107.86 99.88 95.13
112.93 104.56 99.67 124.22 115.24 110.54 124.59 114.80 110.17
122.35 113.15 108.13 135.46 125.78 120.70 134.82 124.89 119.94
127.69 117.97 112.92 142.12 132.08 126.40 141.34 130.93 125.76
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89
20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
60.60 53.57 50.10 65.79 59.28 55.47 66.29 58.94 55.52
87.00 79.06 75.18 96.60 87.38 82.81 95.39 86.99 83.05
106.07 97.27 92.52 117.44 107.67 102.48 115.25 107.19 102.37
118.15 109.14 104.31 131.16 121.57 116.15 130.60 120.70 115.73
126.09 116.13 111.30 140.38 130.46 124.59 139.40 128.80 123.92
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89
34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
71.44 63.65 60.03 78.91 71.02 67.29 78.33 70.87 67.56
95.80 87.60 83.45 107.67 97.65 93.06 106.31 97.59 92.83
112.71 103.%92 99.28 126.00 115.%8 110.95 124.30 115.37 110.31
123.60 114.15 109.35 138.00 127.79 122.35 136.54 126.80 121.49
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89
49.37 43.09 39.75 56.28 49.62 46.24 56.28 49.62 46.24
82.85 75.46 71.59 92.85 84.95 80.50 93.54 84.62 80.66
106.33 97.28 92.99 118.50 109.36 104.16 118.37 109.10 103.92
120.96 111.54 106.87 135.57 125.39 119.60 134.43 124.09 119.13
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89%
66.26 59.14 55.43 76.04 67.69 63.84 76.04 67.69 63.84
97.40 89.04 84.99 109.79 100.42 85.57 109.67 100.29 95.29
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Table 1.1 (Continued)

Critical values for Tests for Cointegration

_rou rok rak rau
117.16 108.60 103.49 131.55 122.23 116.10 131.10 120.71 115.83
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89
85.45 76.75 72.98 97.61 87.62 83.66 97.61 87.62 83.66
113.28 103.98 $9.27 126.73 117.03 111.73 126.52 116.62 111.61
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89
106.69 97.52 92.22 120.79 110.09 105.14 120.79 110.09 105.14
128.56 119.12 114.13 144.86 134.26 127.93 143.10 132.37 126.89
128.56 119.12 114.13 144.86 134.26 127.93 144.86 134.26 127.93
46.45 40.15 37.17 50.30 43.50 40.46 49.75 43.42 40.38
71.29 63.82 59.86 78.63 70.01 66.01 77.35 69.76 65.94
87.70 79.50 75.20 97.60 88.34 83.76 96.48 87.45 83.35
98.11 89.94 85.00 110.26 100.04 95.64 108.84 99.27 94 .81
104.54 95.75 90.50 117.72 107.49 102.63 115.60 106.08 101.61
106.69 97.52 92.22 120.79 110.09 105.14 118.03 108.07 103.58

20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
56.24 49.18 45.60 61.23 54.65 50.87 62.00 54.26 50.94
78.19 70.62 €66.65 87.38 78.75 74 .52 86.18 78.34 74.30

93.51 85.19 80.60 104.49 94.83 90.71 102.76 94.59 89.30
102.55 93.67 88.76 115.30 105.17 100.37 113.11 104.00 99.57
106.69 97.52 92.22 120.79 110.09 105.14 118.03 108.07 103.58

34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
66.00 59.10 55.40 73.86 66.51 62.95 73.58 66.28 62.85
86.29 78.98 74.53 96.61 88.49 84.00 96.83 88.13 83.95

99.86 90.97 86.76 112.69 102.58 97.95 110.92 101.70 96.88
106.69 97.52 92.22 120.79 110.09 105.14 118.03 108.07 103.58
49.37 43.09 39.75 56.28 49.62 46.24 56.28 49.62 46.24
78.99 70.72 66.94 88.82 80.07 75.80 88.11 79.70 75.91
96.52 88.08 83.42 108.84 99.44 94 .57 108.11 98.49 93.97
106.69 97.52 92.22 120.79 110.09 105.14 118.03 108.07 103.58
66.26 59.14 55.43 76.04 67.69 63.84 76.04 67.69 63.84
92.00 83.86 79.33 104.11 95.03 90.03 103.92 94.29 89.74
106.69 97.52 92.22 120.79 110.09 105.14 118.03 108.07 103.58
85.45 76.75 72.98 97.61 87.62 83.66 97.61 87.62 83.66
106.69 97.52 92.22 120.79 110.09 105.14 118.03 108.07 103.58
106.69 97.52 92.22 120.79 110.09 105.14 120.79 110.09 105.14

40.76 35.58 32.81 44.74 39.21 36.17 44.14 38.47 35.95
61.63 55.09 51.87 €8.98 61.44 57.71 67.30 60.45 57.08
74.90 67.34 63.57 84.49 75.48 71.75 82.42 75.18 70.90
82.07 74.44 70.34 93.94 84.29 80.06 91.34 83.56 78.84
85.45 76.75 72.98 97.61 87.62 83.66 94.06 86.61 81.63
20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
50.10 44.22 41.37 56.94 49.70 46.48 55.05 48.96 46.06

68.63 61.62 58.34 77.34 69.96 65.79 76.10 68.44 65.12
79.57 72.24 €8.19 90.83 81.96 77.47 88.57 81.07 76.52
85.45 76.75 72.98 97.61 87.62 83.66 94.06 86.61 81.63
34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
60.83 54.42 50.94 €8.81 €61.67 57.73 67.54 61.26 57.59
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Table 1.1 (Continued)

Critical Values for Tests for Cointegration

———————— Case 1 ------ -------- Case 2 ------- ~------- Case 3 -----
—rou rok rak rau 1% 5% 10% 1% 5% 10% 1% 5% 10%
8 3 2 2 76.80 69.25 65.67 87.39 78.79 74.57 85.24 77.59 73.91
8 3 2 3 85.45 76.75 72.98 97.61 87.62 83.66 94.06 86.61 81.63
8 3 3 0 49.37 43.09 39.75 56.28 49.62 46.24 56.28 49.62 46.24
8 3 3 1 73.27 65.25 61.44 83.43 74.51 70.20 81.29 74.02 69.74
8 3 3 2 85.45 76.75 72.98 97.61 87.62 83.66 94.06 86.61 81.63
8 3 4 0 66.26 59.14 55.43 76.04 67.69 63.84 76.04 67.69 63.84
8 3 4 1 85.45 76.75 72.98 97.61 87.62 83.66 94.06 86.61 81.63
8 3 5 0 85.45 76.75 72.98 97.61 87.62 83.66 97.61 87.62 83.66
8 4 0 1 35.54 30.65 28.23 39.30 34.03 31.42 39.04 33.64 31.03
8 4 [ 2 52.78 46.59 43.34 60.18 52.58 49.42 58.50 51.78 48.56
8 4 ] 3 62.19 55.53 51.98 71.24 63.19 59.41 69.82 62.02 58.31
8 4 ] 4 66.26 59.14 55.43 76.04 67.69 63.84 74.15 66.17 62.31
8 4 1 0 20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
8 4 1 1 44 .64 39.29% 36.29 50.70 44 .56 41.52 51.02 44.27 40.95
8 4 1 2 59.01 52.91 49.39 68.19 60.10 56.38 66.22 59.04 55.71
8 4 1 3 66.26 59.14 55.43 76.04 67.69 63.84 74.15 66.17 62.31
8 4 2 0 34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
8 4 2 1 55.27 49.18 45.55 63.30 56.10 52.51 61.60 55.33 51.79
8 4 2 2 66.26 59.14 55.43 76.04 67.69 63.84 74.15 66.17 62.31
8 4 3 0 49.37 43.09 39.75 56.28 49.62 46.24 56.28 49.62 46.24
8 4 3 1 66.26 59.14 55.43 76.04 67.69 63.84 74.15 66.17 62.31
8 4 4 ] 66.26 59.14 55.43 76.04 67.69 63.84 76.04 67.69 63.84
8 5 0 1 31.16 25.98 23.55 34.21 28.99 26.71 34.82 29.26 26.40
8 5 0 2 43.92 38.08 34.95 49.81 43.28 40.13 49.29 42.83 39.43
8 5 0 3 49.37 43.09 39.75 56.28 49.62 46,24 55.20 48.22 44.60
8 5 1 0 20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
8 5 1 1 39.42 34.14 31.57 44.88 39.38 36.34 45.09 38.74 35.96
8 5 1 2 43.37 43.09 39.75 56.28 49.62 46.24 55.20 48.22 44.60
8 5 2 0 34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
8 5 2 1 49.37 43.09 39.75 56.28 49.62 46.24 55.20 48.22 44.60
8 5 3 ¢] 49.37 43.09 39.75 56.28 49.62 46.24 56.28 49.62 46.24
8 6 ] 1 26.01 21.06 18.99 29.16 24.64 22.00 28.92 23.56 21.16
8 & 0 2 34.38 28.70 26.10 39.41 33.82 30.66 37.06 31.44 28.49
8 6 1 0 20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20
8 6 1 1 34.38 28.70 26.10 39.41 33.82 30.66 37.06 31.44 28.49
8 € 2 0 34.38 28.70 26.10 39.41 33.82 30.66 39.41 33.82 30.66
8 7 0 1 20.01 15.82 13.63 23.87 18.65 16.20 20.00 15.55 13.38
8 7 1 0 20.01 15.82 13.63 23.87 18.65 16.20 23.87 18.65 16.20

60.55 54.50 51.56 63.91 58.17 54.81 64.04 58.12 55.02

99.19 91.08 86.76 105.71 97.30 92.92 106.38 97.33 93.11
127.77 118.16 113.49 136.45 127.43 121.95 137.45 127.33 122.30
150.02 139.20 133.77 161.24 150.53 144.61 161.47 150.58 145.02
165.97 154.86 149.04 178.67 167.53 162.01 178.96 167.71 162.11
177.10 165.46 159.66 192.81 180.32 174.62 192.24 180.55 174.39
184.60 173.16 166.90 202.04 189.23 183.65 201.23 18%.17 182.88
189.30 177.15 171.13 207.34 194.32 188.85 206.71 194.36 187.97
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Table 1.1 (Continued)

Critical Values for Tests for Cointegration

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53
22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54
71.95 64.85 61.46 78.02 70.62 66.69 77.78 70.91 66.96

108.57 99.92 95.25 116.85 107.55 103.21 117.32 107.83 103.24

135.69 126.03 120.80 147.23 136.32 130.71 147.26 136.55 131.16

157.07 145.42 140.02 168.73 158.33 152.34 169.08 158.41 152.60

171.29 159.81 154.22 185.74 173.89 168.40 185.54 174.47 168.29

181.83 169.62 163.78 197.86 185.52 179.75 197.52 185.70 179.06

188.61 175.54 169.71 205.83 193.01 187.13 204.34 192.48 186.33

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53
37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11
83.72 76.74 72.50 92.30 83.84 79.77 91.62 83.77 79.89

118.41 109.75 105.42 129.36 119.58 114.80 129.46 119.77 114.89

144.88 134.45 129.17 158.11 146.67 141.27 156.80 146.79 141.29

163.38 152.81 147.13 178.85 166.69 160.66 177.90 166.70 161.03

177.36 165.23 159.85 194.15 181.54 175.30 192.92 180.98 175.21

186.72 173.87 168.07 204.87 191.20 185.29 202.99 190.94 184.28

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53
53.67 46.34 43.26 60.14 53.35 49.67 60.14 53.35 49.67
97.69 89.59 85.45 107.43 98.99 94.79 107.40 99.44 94.76

130.35 120.95 116.52 143.29 133.10 127.85 142.55 133.10 128.05

154.24 144.08 139.00 165.49 158.14 152.38 168.70 158.31 152.75

172.12 160.99 155.29 188.29 175.99 170.53 187.86 176.57 170.38

183.33 171.90 166.31 201.09 188.73 183.11 200.30 188.64 182.34

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53
71.53 63.54 59.76 81.70 72.173 68.40 81.70 72.73 €8.40

113.43 104.02 99.92 125.21 115.73 111.27 125.42 116.26 111.07

144.41 134.17 129.01 157.44 147.79 142.31 158.55 148.22 142.23

166.16 155.15 149.76 181.82 171.03 165.10 181.77 170.68 164.55

181.07 169.58 163.85 198.18 186.71 180.46 197.68 186.35 179.65

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53
90.01 82.85 78.57 103.52 93.14 89.23 103.52 93.14 89.23

130.80 121.19 116.07 145.01 134.25 128.89 145.13 134.34 129.17

159.32 147.72 142.92 175.39 163.47 157.70 174.42 163.50 157.23

178.30 166.51 160.95 195.78 183.54 177.65 195.02 183.52 177.01

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53

114.17 104.35 98.98 128.41 117.18 111.82 128.41 117.18 111.82

150.35 139.74 133.97 165.77 154.24 148.65 165.62 154.37 148.88

174.62 163.00 157.34 192.12 180.02 174.04 191.46 179.62 174.01

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53

137.65 127.43 121.71 152.73 141.92 136.17 152.73 141.92 136.17

169.56 159.20 152.82 186.42 175.48 169.39 186.23 175.07 169.33

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53

162.39 151.36 145.31 179.35 168.34 161.74 179.35 168.34 161.74

189.82 177.56 171.64 208.59 195.57 190.16 207.07 195.07 188.53

189.82 177.56 171.64 208.59 195.57 190.16 208.59 195.57 190.16
57.12 50.29 47.36 60.39 54.09 50.58 60.27 53.86 50.65




W W W W W W W W W WY W W WY W W W WY WY W 0 W VW WY W YW WY W WYV W WL YW W YW YW WV W W WY W W WY W
[ I N N N N T = T = = O e R I R S S I = = T i T i e T = S S e o S T T N T
© 0O O 0 ®W N N6 WU WU R R R ERd W W W W W WNNNNDDNNDNRPS B P R MR B OO0 0 O O O O

Table 1.1 (Continued)

Critical Values for Tests for Cointegration

90.83 82.80 78.88 97.92 89.34 85.27 97.90 89.40 85.33
116.47 106.98 102.46 125.53 115.74 111.09 124.82 116.16 110.90
135.42 124.41 119.60 146.26 135.74 130.33 145.99 136.10 130.08
147.93 136.63 131.63 160.60 150.32 144.68 161.19 149.95 143.96
156.25 145.52 139.58 171.07 160.53 154.30 171.38 159.99 153.55
161.29 150.23 144.20 177.49 166.74 160.36 178.36 166.05 159.27
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62

22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54

67.95 60.66 57.15 73.62 66.38 62.81 72.92 66.52 62.70

99.66 91.35 87.14 108.66 99.87 95.35 108.66 100.08 95.30
124.50 113.92 109.53 134.77 124.73 119.82 134.09 124.72 119.51
140.91 130.65 125.31 153.59 143.10 137.66 153.62 143.20 137.30
152.79 141.76 135.97 166.67 155.75 150.26 167.23 156.14 149.72
160.01 148.76 142.67 175.61 164.72 158.45 176.01 164.19 157.69
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62

37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11

79.84 72.04 68.11 87.46 79.43 75.76 87.00 79.24 75.68
110.68 100.85 96.65 120.98 111.13 106.62 120.46 111.40 106.64
132.84 122.19 117.40 145.55 134.59 129.38 145.34 134.51 129.05
147.92 137.31 131.79 162.28 151.40 145.47 161.58 151.23 145.37
157.72 146.39 140.98 173.56 162.39 156.46 173.99 162.35 155.66
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62

53.67 46.34 43.26 60.14 53.35 49.67 60.14 53.35 49.67

92.53 85.28 81.03 102.32 94.88 90.16 102.77 94.53 90.02
121.71 112.20 107.41 133.16 124.14 119.43 134.12 124.23 115.37
142.00 131.74 126.43 156.26 145.35 140.14 156.20 145.36 139.92
154.68 144.24 138.86 170.73 160.09 154.27 170.78 1538.79 153.41
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62

71.53 63.54 59.76 81.70 72.73 68.40 81.70 72.73 68.40
108.39 99.46 95.26 120.84 111.32 106.96 120.97 111.31 106.36
133.81 124.71 119.91 148.80 138.76 133.40 149.14 138.42 133.09
152.34 141.58 136.28 167.37 157.32 151.50 168.60 156.48 150.41
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62

90.01 82.85 78.57 103.52 93.14 89.23 103.52 93.14 89.23
125.26 115.81 111.24 140.43 129.37 123.93 139.48 129.64 124.21
149.00 137.87 132.67 164.96 153.53 147.74 164.90 152.87 147.29
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62
114.17 104.35 98.98 128.41 117.18 111.82 128.41 117.18 111.82
143.46 133.50 128.25 160.01 149.17 143.32 159.50 148.78 142.44
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62
137.65 127.43 121.71 152.73 141.92 136.17 152.73 141.92 136.17
162.39 151.36 145.31 179.35 168.34 161.74 180.01 167.10 160.62
162.39 151.36 145.31 179.35 168.34 161.74 179.35 168.34 161.74

53.05 46.45 43.13 56.18 49.60 46.46 56.30 49.64 46.37

83.65 75.45 71.40 89.93 81.38 77.19 89.35 81.79 77.00
104.86 95.81 91.30 114.15 104.33 99.69 113.47 104.30 99.37
119.53 110.39 105.08 131.22 121.10 115.97 131.35 120.58 115.36




Table 1.1 (Continued)

Critical Values for Tests for Cointegration
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-------- Cage 1 ------ ~------- Case 2 ------- -------- Case 3 -----
1% 5% 10% 1% 5% 10% 1% 5% 10%
114.17 104.35 98.98 128.41 117.18 111.82 125.02 115.34 110.19
53.67 46.34 43.26 60.14 53.35 49.67 60.14 53.35 49.67
84.53 75.94 71.82 94.56 85.15 80.50 93.71 84.52 80.44
102.54 94.00 89.18 115.67 105.70 100.60 114.32 104.78 99.70
114.17 104.35 98.98 128.41 117.18 111.82 125.02 115.34 110.19
71.53 63.54 59.76 81.70 72.73 68.40 81.70 72.73 68.40
$7.77 89.65 85.25 111.08 100.93 95.91 109.91 100.10 95.53
114.17 104.35 98.98 128.41 117.18 111.82 125.02 115.34 110.19
50.01 82.85 78.57 103.52 93.14 89.23 103.52 93.14 89.23
114.17 104.35 98.98 128.41 117.18 111.82 125.02 115.34 110.19
114.17 104.35 98.98 128.41 117.18 111.82 128.41 117.18 111.82
42,91 37.41 34.54 46.94 40.62 37.76 45.38 40.11 37.47
64.67 58.28 54 .74 71.63 64.57 60.82 70.24 63.52 60.21
79.60 71.88 67.66 88.61 79.73 75.97 86.96 79.33 74.95
87.35 79.68 75.33 98.82 89.40 85.20 96.50 88.46 83.91
$0.01 82.85 78.57 103.52 93.14 89.23 100.57 92.06 87.65
22,11 17.20 14.91 25.71 18.95 17.54 25.71 15.95 17.54
53.95 46.98 44.03 59.67 52.46 49.23 58.45 51.90 48.50
73.21 65.88 62.13 81.44 73.87 69.99 80.91 72.65 69.02
85.09 77.31 73.11 96.21 86.67 82.67 93.89 86.38 81.39
$0.01 82,85 78.57 103.52 93.14 89.23 100.57 92.06 87.65
37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11
65.14 58.09 54.56 73.06 65.64 61.45 71.88 64.84 61.30
82.34 74.20 70.39 92.74 83.90 79.55 90.17 82.81 78.59
90.01 82.85 78.57 103.52 93.14 89.23 100.57 92.06 87.65
53.67 46.34 43.26 €0.14 53.35 45.67 60.14 53.35 49.67
78.19 70.41 65.99 89.21 79.56 75.03 87.55 78.79 74 .45
90.01 82.85 78.57 103.52 93.14 89.23 100.57 92.06 87.65
71.53 63.54 59.76 81.70 72.73 68.40 81.70 72.73 68.40
90.01 82.85 78.57 103.52 93.14 89.23 100.57 92.06 87.65
90.01 82.85 78.57 103.52 93.14 89.23 103.52 93.14 89.23
37.54 32.34 29.81 41.69 35.65 32.90 41.16 35.38 32.51
56.36 49.52 46.20 62.64 55.54 52.16 61.14 54.92 51.34
67.12 59.36 55.66 75.62 67.20 63.23 74.35 65.92 62.33
71.53 63.54 59.76 81.70 72.73 68.40 79.31 70.82 66.85
22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54
47.73 42.02 39.07 53.51 47.43 44.01 53.69 46.77 43.41
63.21 56.64 53.04 71.83 64.12 60.13 70.49 63.00 59.42
71.53 63.54 59.76 81.70 72.73 68.40 79.31 70.82 66.85
37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11
59.51 53.00 49.09 67.00 59.78 56.39 65.56 59.35 55.34
71.53 63.54 59.76 81.70 72.73 68.40 79.31 70.82 66.85
53.67 46.34 43.26 60.14 53.35 49.67 60.14 53.35 49.67
71.53 63.54 59.76 81.70 72.73 68.40 79.31 70.82 66.85
71.53 63.54 59.76 81.70 72.73 68.40 81.70 72.73 68.40
32.79 27.73 25.09 35.93 30.70 28.27 36.36 30.64 28.09
47.85 40.88 37.51 52.94 46.12 42.77 52.26 45.11 42.12
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Table 1.1 (Continued)

Critical Values for Tests for Cointegration

129.63 120.02 114.64 142.34 132.08 127.13 142.80 131.33 126.29
135.10 125.70 120.07 150.32 139.31 133.79 149.84 138.02 132.83
137.65 127.43 121.71 152.73 141.92 136.17 151.15 139.98 134.73

22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54
64.04 56.63 52.78 €9.31 62.11 58.25 69.51 61.92 58.19
92.34 83.64 79.31 101.17 91.63 87.05 99.97 91.30 86.99

112.07 102.84 97.96 122.76 112.93 107.77 122.36 112.95 107.48
125.64 115.60 110.76 138.15 127.77 122.57 137.53 127.22 121.80
134.11 123.46 118.50 147.46 137.65 131.84 147.89 136.15 131.00
137.65 127.43 121.71 152.73 141.92 136.17 151.15 139.98 134.73
37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11
75.77 67.62 63.94 82.82 75.00 71.26 83.43 74.78 71.31
102.65 93.06 88.34 112.92 102.56 98.19 111.33 102.46 97.95
120.63 110.42 105.46 133.26 122.44 117.00 131.28 121.79 116.52
131.08 121.40 116.22 146.02 135.14 129.43 144.36 134.21 128.62
137.65 127.43 121.71 152.73 141.82 136.17 151.15 139.98 134.73
53.67 46.34 43.26 60.14 53.35 49.67 60.14 53.35 49.67
88.62 80.30 76.31 98.29 89.94 85.43 98.75 89.63 85.29
112.76 103.76 98.97 126.06 115.55 110.03 125.19 115.26 109.52
128.30 118.95 113.52 142.78 132.29 126.80 142.00 131.22 125.89
137.65 127.43 121.71 152.73 141.92 136.17 151.15 139.98 134.73
71.53 63.54 59.76 81.70 72.73 68.40 81.70 72.73 €68.40
103.83 94.79 90.78 116.32 106.66 101.43 116.27 106.14 101.26
124.54 115.67 110.53 139.11 128.96 123.27 138.45 127.97 122.56
137.65 127.43 121.71 152.73 141.92 136.17 151.15 139.98 134.73
90.01 82.85 78.57 103.52 93.14 89.23 103.52 93.14 89.23
120.25 110.88 106.23 135.08 123.91 118.77 133.90 123.40 118.32
137.65 127.43 121.71 152.73 141.92 136.17 151.15 139.98 134.73
114.17 104.35 98.98 128.41 117.18 111.82 128.41 117.18 111.82
137.65 127.43 121.71 152.73 141.92 136.17 151.15 139.98 134.73
137.65 127.43 121.71 152.73 141.92 136.17 152.73 141.92 136.17
48.82 41.69 38.82 51.83 45.11 42.18 51.52 44.77 42.04
75.05 66.54 63.31 82.10 72.86 69.12 80.34 72.91 69.05
92.58 83.70 79.46 102.62 92.49 87.87 100.72 91.77 87.74
104.26 95.17 90.48 116.57 105.48 100.62 114.24 104.71 100.03
111.87 101.97 96.83 125.56 113.56 108.53 122.43 112.95 107.43
114.17 104.35 98.98 128.41 117.18 111.82 125.02 115.34 110.19

22.11 17.20 14.91 25.71 19.95 17.54 25.71 15.55 17.54
59.05 52.16 48.61 64.67 57.53 53.77 63.84 57.09 53.66
82.81 75.06 70.74 92.14 82.67 78.54 91.00 82.43 78.52

98.84 90.54 85.69 110.68 100.15 95.62 109.11 99.64 95.00
109.43 99.81 94.75 122.47 111.45 106.40 119.38 110.80 105.33
114.17 104.35 98.98 128.41 117.18 111.82 125.02 115.34 110.19

37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11

71.05 63.28 59.07 78.35 70.43 66.68 77.31 70.20 €66.56

92.48 83.78 79.72 103.24 93.62 89.27 101.85 93.28 88.94
106.19 97.06 92.66 119.23 108.53 103.67 116.86 108.06 102.92




Table 1.1 (Continued)

Critical Values for Tests for Cointegration
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———————— Case 1 ------ -------- Case 2 ------- -------- Case 3 -----
1% 5% 10% 1% 5% 10% 1% 5% 10%
53.67 46.34 43.26 60.14 53.35 49.67 58.96 51.67 48.23
22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54
42.66 36.94 33.89 47.80 41.90 38.86 47.86 41.48 38.29
53.67 46.34 43.26 60.14 53.35 49.67 58.96 51.67 48.23
37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11
53.67 46.34 43.26 60.14 53.35 49.67 58.96 51.67 48.23
53.67 46.34 43.26 60.14 53.35 49.67 60.14 53.35 49.67
28.16 22.72 20.26 30.70 26.09 23.54 30.51 25.22 22.67
37.55 31.17 28.29 42.42 36.32 33.11 39.64 34.05 30.96
22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54
37.55 31.17 28.29 42.42 36.32 33.11 39.64 34.05 30.9%6
37.55 31.17 28.29 42.42 36.32 33.11 42.42 36.32 33.11
22.11 17.20 14.91 25.71 19.95 17.54 21.82 16.93 14.78
22.11 17.20 14.91 25.71 19.95 17.54 25.71 19.95 17.54




