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Table 8.5.1.  Empirical cumulative distribution of n(p--1) for p=1

Sample Size Probability of a Smaller Value
n 0.01 0,025 0.05 0.10 0.90 (.95 1975 0.99
p
25 ~11.% —-9.3 -7.3 — 5.3 1.01 1.4 1.79 2.28
50 ~129 -99 -77 =55 097 135 170 216
100 — 133 —102 149 —3.6 0.95 1.31 I.63 2.09
250 —1346 —-103 —80 -3 0.93 1.28 1.62 2.04
500 =137 -104 —80 =57 0.93 1.28 .61 2.4
co —-138 —1{5 —-8.1 —~3:7 0.93 1.28 1.60 2.03
-ﬁ#

25 —172 —-146 —-1235 —-102 -—-076 0,01 .65 1.40
50 —-189 =137 —-133 107 —-081 —-007 {0.53 1.22
100 — 198 —16&3 137 —110 —-083 010 0.47 1.14
250 =203 =166 —-140 —112 —-084 -—-0.12 .43 1.09
500 =205 —168 —14.0 -11.2 —084 -—-0.13 0,42 1.06
[} =207 =169 —141 -—-113 -—085 —0.13 041 1.04
P,

25 =225 —199 —-179 —156 -366 —-231 -1.53 —0.43
50 =257 -224 —-198 —168 -—-3T71 =260 --1.66 —0.65
100 274 =236 -7 -175 -374 -12182 -1.73 =075
250 —284 —-244 -213 I8.0 —-375 -2.64 178 —082
500 —289 248 -215 -—18.1 376 —265 178 —0.84

o0 -295 -251 -218 -183 -377 -266 -1.79 -—-087

NOTE. This table was constructed by David A. Dickey using th: Monle Carlo
method. Details are given in Dickey (1975). Standard errors of the estimales vary,
but most are less than 0.13 for entries in the left half of the table and less than 0.03
for entries in the right half of the able.

—1
Although the sign of ¢,_; in the weighted sum X (= 1)/, is not the same
& i .

for all 1, the sign is always opposite of that for e_;.pand e and it

follows that
n—1 n—l ] 2
¥ k= 2 ( > (= i'}"f:;) :

=1 J=f N =1

1—Jj 12

The distribution of e, 1=1,2,..., is symmetric and hence (1e distributional
properties of the sequence —e|, e,, — ¢,,e,,...,are preciselv the same as the

l@ssor
at lo
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Table 8.5.2. Empirical cumulative distribution of -~ for p= |

R o or of
) Probability of a Smaller Value lowa
Sample Size = - — :
n 0.01 0.025 0.05 0.10 0.50 095 0.975 059 I
T
25 —266 -226 =159 -—1.60 0.92 1.33 1.70 216
50 —-262 =225 -—-19 =16l 091 L.31 1.66 208
100 ~-260 =224 —-195 -6l 0.90 1.29 1.64 203
250 —-258 -223 -195 -1.62 (.89 1.29 163 2.01 :
500 —258 =223 -—-19 -1.62 0.89 1.28 1.62 2.00 i
- —258 =223 -—-195 -162 0.89 1.28 1.62 2.00
EF
25 —-375 -333 -3 -263 -037 0.00 0.34 072
50 —358 -322 -293 260 -040 —003 0.29 0.66
100 —351 -317 -—-289 -258 -042 —005 0.26 063
250 —346 -3.14 -288 -257 -042 -006 0.24 062
500 —-344 =313 287 -257 -043 —-007 0.24 0.61
oo —343 -=1.12 28 -257 -044 -0.07 0.23 0.60
;I'
25 —438 -395 -—340 -324 -~114 —-080) -0350 -0.15
50 —4.15 -380 -330 -3.18 -1.19 —087 -058 -024
100 —404 -373 -345 =315 -122 -090 -062 -028
250 —-399 -369 -343 313 -123 -092 -064 -—031
500 —398 -368 -342 -313 -124 -093 -065 -032

oo —39 -366 -—-341 -312 -125 -094 -066 —033

This table was constructed by David A. Dickey using the Mon ¢ Carlo method.
Details are given in Dickey (1975). Standard errors of the cstimates +ary, bul most are
less than 0.02,

To extend the results for the first order process with p=1 to the pth
order autoregressive process, we consider the time series

!
Y=22Z =12, (8.5.11)
Jj=1

where (Z:1€(0,x£1,£2,...)} is a (p— 1) order autoregressive lime series
with the representation

B
Z+ X az,_,, =e, (8.5.12)




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

t’fiff':m Probability that F test is greater than entry

T .99 1.975 0.95 0.90 .10 2.05 0.025 0.01

Case 2
(Ftestof w« = 0, p = |l inregressiony, = a — py, | + u,)

25 0.29 0.38 0.49 0.65 4.12 3. 18 6.30 7.88

50 0.29 0.39 0.50 0.66 3.94 |56 5.80 7.06

100 (.29 0.39 0.50 0.67 3.86 4.1 3,57 6.70

250 0.30 0.39 0.51 0.67 3.81 1.63 5.45 6.52

500 (.30 0.39 0.51 0.67 3.79 1.61 5.41 6.47

= (.30 (.40 0.51 0.67 3.78 1.59 5.38 6H.43
Case 4

(Ftestof § = 0, p = 1l inregression y, = a + & + py,_, + u,)

25 0.74 - 0.90 1.08 1.33 5.91 7.24 8.65 10.61

S0 0.76 0.93 1.11 1.37 5.61 5.73 7.81 9.3l

100 0.76 (.94 112 1.38 5.47 149 7.44 8.73

250 .76 0.94 1.13 19 5.39 5.34 25 8.43

500 0.76 0.94 1.13 1.39 5.0 5.30 71.20 8.34

x 0.77 0.94 1.13 1.39 5.34 6.25 7.16 8.27

The probahility 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 St istics for Autoregressive Time

Series with a Unit Root.” Econometrica 49 (1981). p. 1063
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