TABLE B.5

Critical Values for the Philljﬁ:l’\erron Z, Test and for the Dickey-Fuller Test

Based on Estimated OLS Autoregressive Coefficient

Sample Probability that T(p — 1) is less than entry
size
T 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99
Case 1
25 -19 -93 -73 -53 1.01 1.40 1.79 2.28
50 -129 -99 -77 =55 0.97 1.35 1.70 2.16
100 -133 -102 -79 -56 0.95 1.31 1.65 2.09
250 -13.6 -103 -80 -57 0.93 1.28 1.62 2.04
500 -13.7 -104 -8.0 -—-5.7 0.93 1.28 1.61 2.04
00 -138 -10.5 -—8.1 -5.7 0.93 1.28 1.60 2.03
Case 2 )
25 -17.2 -146 -125 -102 -0.76 0.01 0.65 1.40
50 -189 -157 -133 -10.7 -0.81 -0.07 0.53 1.22
100 -19.8 -163 -13.7 -~-11.0 -0.83 -0.10 0.47 1.14
250 -20.3 -~166 -140 -11.2 -0.84 -0.12 0.43 1.09
500 -205 -168 -—-140 -112 -0.84 -0.13 0.42 1.06
o -20.7 -169 -141 -11.3 -0.85 -0.13 0.41 1.04
Case 4
25 -225 -199 -179 -156 -3.66 -2.51 —1.53 -0.43
50 —-257 -224 -198 -168 -3.71 -260 -1.66 -0.65
100 -274 -236 -207 -175 -3.74 -262 -1.73 -0.75
250 —284 -244 -213 -180 -—-3.75 -264 -1.78 -0.82
500 -289 -248 -215 -181 -3.76 -2.65 -1.78 -0.84
o -295 -251 -21.8 -183 -3.77 -266 -179 -0.87

The probability shown at the head of the column is the area in the left-hand tail.

Source: Wayne A. Fuller, Introduction to Statistical Time Series, Wiley, New York, 1976, p. 371.
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TABLE B.6 :
Critical Values for the Phillips-Perron Z, Test and for the Dickey-Fuller Test

Based on Estimated OLS ¢ Statistic

Sample Probability that (p — 1)/, is less than entry
size
T 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99
Case 1
25 —-2.66 -2.26 -195 -1.60 0.92 1.33 1.70 2.16
50 -2.62 -225 -195 -1.61 0.91 1.31 1.66 2.08
100 -260 —-224 -195 -1.61 0.90 1.29 1.64 2.03
250 -2.58 =223 -195 -1.62 0.89 1.29 1.63 2.01
500 -2.58 -223 -195 -1.62 0.89 1.28 1.62 2.00
o -2.58 -223 -195 -162 0.89 1.28 1.62 2.00
Case 2
25 -3.75 -333 -3.00 -2.63 -0.37 0.00 0.34 0.72
50 -3.58 =322 -293 -260 -0.40 -0.03 0.29 0.66
100 -351 -3.17 -2.89 -258 -0.42 -0.05 0.26 0.63
250 -3.46 -3.14 -2.88 -257 -0.42 -0.06 0.24 0.62
500 -3.44 -313 -287 -257 -043 -0.07 0.24 0.61
%o -3.43 -312 -2.8 -257 -0.44 -0.07 0.23 0.60
Case 4
25 —-438 -395 -360 -324 -114 -0.80 -050 -0.15
50 -4.15 -380 -3.50 -3.18 -1.19 -0.87 -0.58 -0.24
100 -4.04 -373 -345 -3.15 -122 -090 -062 -0.28
250 -399 -3.69 -—-343 -313 -123 -0.92 -0.64 -0.31
500 ~-398 -368 -342 -313 -124 -093 -0.65 -0.32
® -39 -366 -341 -312 -125 -0.94 -066 -0.33

The probability shown at the head of the column is the area in the left-hand tail.

Source: Wayne A. Fuller, Introduction to Statistical Time Series, Wiley, New York, 1976, p. 373.

Appendix B | Statistical Tables 763



TABLE B.7
Critical Values for the Dickey-Fuller Test Based on the OLS F Statistic

s’;".';i le Probabhility that F test is greater than entry

T 0.99 0.975 0.95 0.90 0.10 0.05 0.025 0.01

Case 2
(Ftestofa = 0, p = linregressiony, = a + py,_, + u,)

25 0.29 0.38 0.49 0.65 4.12 5.18 6.30 7.88

50 0.29 0.39 0.50 0.66 3.94 4.86 5.80 7.06

100 029 039 0.50 0.67 3.86 471 5.57 6.70

250 0.30 0.39 0.51 0.67 3.81 4.63 5.45 6.52

500 0.30 0.39 0.51 0.67 3.79 4.61 5.41 6.47

] 0.30 0.40 0.51 0.67 3.78 4.59 5.38 6.43
Case 4

(Ftestof 6 = 0,p = linregressiony, = a + 8 + py,_, + u)

25 0.74 0.90 1.08 1.33 5.91 7.24 8.65 10.61

50 0.76 0.93 1.11 1.37 5.61 6.73 7.81 931

100 076 094 112 138 547 649  7.44 8.73

250 0.76 0.94 1.13 1.39 5.39 6.34 7.25 8.43

500 0.76 0.94 1.13 1.39 5.36 6.30 7.20 8.34

[ 0.77 0.94 1.13 1.39 5.34 6.25 7.16 8.27

The probability shown at the head of the column is the area in the right-hand tail.

Source: David A. Dickey and Wayne A. Fuller, “Likelihood Ratio Statistics for Autoregressive Time

Series with a Unit Root,”” Econometrica 49 (1981), p. 1063.
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TABLE B.8

Critical Values for the Phillips Z, Statistic When Applied to Residuals
from Spurious Cointegrating Regression

Number of
right-hand
variables in
regression,
excluding
frend or Sample Probability that (T = 1)(p — 1) s less than entry
(n—1) (¢3) 0.010 0.025 0.050 0.075 0100 0.125  0.150
Case 1
1 500 -228 -189 -156 -138 -—-125 -116 -10.7
2 500 -293 -252 =215 -19.6 -182 -17.0 —-16.0
3 500 -362 -315 -279 -255 -239 ~-226 -215
4 500 —429 -375 -335 -309 -289 -274 =262
5 500 —48.5 —-425 -381 -355 -338 -323 —1309
Case 2
1 500 ~283 -238 -20.5 -185 -17.0 -159 -149
2 500 -342 -29.7 -26.1 -239 -222 -210 -19.9
3 500 -41.1 =357 -32.1 -295 -276 -262 -25.1
4 500 —-47.5 -41.6 =372 -347 -327 -312 -=-29.9
5 500 —52.2 —-46.5 -419 -39.1 -370 -355 -34.2
Case 3
1 500 -289 -248 =215 —_ -18.1 — —
2 500 -354 -308 -271 -248 -232 -21.8 -20.8
3 500 —-403 -36.1 -32.2 -29.7 -278 -26.5 -253
4 500 —-474 -42.6 -37.7 -35.0 -332 -31.7 -303
5 500 —53.6- —47.1 -42.5 -39.7 -37.7 -360 -34.6

The probability shown at the head of the column is the area in the left-hand tail.

Sourcg: P. C. B. Phillips and S. Ouliaris, “Asymptotic Properties of Residual Based Tests for Coin-
tegration,” Econometrica 58 (1990), pp. 189-90. Also Wayne A. Fuller, Introduction to Statistical Time

Series, Wiley, New York, 1976, p. 371.
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TABLE B.9
Critical Values for the Phillips Z, Statistic or the Dickey-Fuller ¢ Statistic When
Applied to Residuals from Spurious Cointegrating Regression

Number of
right-hand
variables in -
regression, \
excluding
fend or - Sample Probability that (p — 1)/6, is less than entry
(n-1) D 0.010 0.025 0.050 0.075  0.100 0125  0.150
Case 1
1 500 -339 -3.05 -2.76 —-2.58 -245 -235 -2.26
2 500 -3.84 -355 -327 -311 -2.99 -2.8 -279
3 500 -430 -3.99 -374 -357 -344 -335 -3.26
4 500 -467 -438 -413 -395 -381 -3.71 -361
5 500 —499 -467 —-440 -425 -4.14 -404 -394
Case 2
1 500 -396 -3.64 -~337 -320 -3.07 -2.96 -—2.86
2 500 -—-431 -4.02 -3.77 -358 -345 -335 -3.26
3 500 —-473 -437 -—-411 -396 -3.8 -3.73 -3.65
4 500 -5.07 -—-471 -—445 -429 -4.16 -4.05 -3.96
5 ~ 500 ~-528 —-498 —471 -456 -443 -433 -424
Case 3
500 —-398 -368 -342 — -313 —

500 -4.36 —-407 -380 -3.65 -3.52 -3.42 -333
500 —465 -439 -416 -398 —3.84 -374 -3.66
500 —5.04 —477 —449 —-432 -420 -4.08 -4.00
500 —-536 —5.02 -474 -458 -446 -4.36 -4.28

woB W=

The probability shown at the head of the column is the area in the left-hand tail.
Source: P. C. B. Phillips and S. Ouliaris, “Asymptotic Properties of Residual Based Tests for Coin-

tegration,” Economeirica 58 (1990), p. 190. Also Wayne A. Fuller, Introduction to Statistical Time
Series, Wiley, New York, 1976, p. 373.
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TABLE B.10
Critical Values for Johansen’s Likelihood Ratio Test of the Null Hypothesis
of h Cointegrating Relations Against the Alternative of No Restrlctions

Number of
random walks ~Sample

(g=n - h) size Probability that 2(%, — %) is greater than entry

(3) (1) 0500 0200 0100 0.050 0.025  0.001
Case 1
1 400 0.58 1.82 2.86 3.84 4.93 6.51
2 400 5.42 845 1047 12.53 1443 1631
3 400 1430 18.83 21.63 2431 26.64 29.75
4 400 27.10 33.16 36.58 39.89 4230 45.58
S 400 43.79 5113 5544 5946 6291 66.52

Case 2
400 2415 4905 6.691 808 9.658 11.576
400 9.335 13.038 15.583 17.844 19.611 21.962
20.188 25.445 28.436 31.256 34.062 37.291
400 34.873 41.623 45248 48.419 51.801 55.551
400 53.373 61.566 65.956 69.977 73.031 77.911

Case 3

400 0.447 1.699 2.816 3.962 5332 6.936
400 7.638 11.164 13.338 15.197 17.299 19.310
400 18.759 23.868 26.791 29.509 32.313 35.397
400 33.672 40.250 43.964 47.181 50.424 53.792
400 52.588 60.215 65.063 68.905 72.140 76.955
The probability shown at the head of the column is the area in the right-hand tail. The number of
random walks under the null hypothesis (g) is given by the number of variables described by the

vector autoregression (1) minus the number of cointegrating relations under the null hypothesis (k).
In each case the alternative is that g = 0.

oW
Y
s

[V Q-G PUI SR

Source: Michael Osterwald-Lenum, “A Note with Quantiles of the Asymptotic Distribution of the
Maximum Likelthood Cointegration Rank Test Statistics,” Oxford Bulletin of Economics and Stq-
tistics 54 (1992), p. 462; and Sdren Johansen and Katarina Juselius, “Maximum Likelihood Esti-
mation and Inference on Cointegration—with Applications to the Demand for Money,” Oxford
Bulletin of Economics and Statistics 52 (1990), p. 208.
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