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TasLE 5.1
Empirical percentiles for test statistics
d=2 d=4 d=8§6 d=12
m

090 095 099 080 0956 099 090 095 099 090 0.95 0.99

10 252 324 509 246 306 449 242 300 435 237 293 423

o, 20 248 309 451 244 301 430 241 297 424 237 292 419

"'50 245 3.02 429 244 299 422 241 296 419 237 292 417

o 244 298 420 244 298 419 241 296 417 237 292 416

10 833 1008 1486 895 1042 1372 1009 1153 1458 1349 1513 1847

ow,, 20 736 858 1147 853 969 1233 972 1097 1356 1340 1478 17.76

"d4 50 697 7.93 992 826 928 1136 954 1068 12.86 1324 14556 17.46

w 667 750 917 804 896 1090 9.36 1039 1243 1316 1441 1693

10 531 637 936 432 496 635 399 446 656 354 384 447

puip, 20 444 509 669 394 444 642 371 408 487 340 365 418

"dT4 50 406 454 563 873 412 496 357 390 459 3829 352 405

w 381 422 505 360 393 462 345 873 435 822 344 988

10 261 846 576 258 336 520 263 328 6504 246 319 490

om, 20 259 334 517 254 829 499 250 324 492 245 317 484

"2 B0 255 3827 499 253 326 492 249 3322 488 245 316 4.83

w252 824 493 252 324 490 249 320 487 245 315 482

10 794 977 1472 984 1168 1687 1176 1368 17.91 17.37 1953 24.22

ow,, 20 743 889 1203 963 1L12 1439 1157 1324 1681 17.29 1924 2365

"TEt B0 723 844 1130 941 1078 1382 1146 1293 1630 17.21 1916 23.18

© 705 816 1048 928 1069 1326 1136 12.82 1572 17.20 19.08 2261

10 439 6530 7.64 387 447 684 364 411 615 337 368 431

pusp, 20 387 450 600 359 405 508 344 384 461 324 350 AO4

" 50 361 414 526 345 386 474 334 368 438 3816 340 3.90
oo

345 392 488 336 393 448 326 358 423 311 334 380

THEOREM 4.1. Let Y, satisfy model (4.1) with e, that are iid(0, ¢*®). Let H, h be as
defined in Corollary 3.1. Then under Hy: B’ = (1,0, 1)

(i) (n*(B1 — 1), nfiz, n(Bs — 1)}’ >« cH'h,
(i) n'2( - @) — ¢ N, (0, T"'¢?),
"}hem (P)u ~ Zim;_....Cov{X., Xx+|£—_ﬂ).

Proor. Define
Whe e, zf = 3 e,y Y] = 6 21

It is not difficult to show that the asymptotic properties of (¥ %= Yeyt) " (3 5-1 Yre.) are not

affected by replacing Y-y, Wi_y, and Z,_¢ by ¢ ‘YT 1€ 'WT , and c"Zj'_ o respectively.
Furthermore

E?—l Y1 X = Op(ns}l Z?—l WX = Op (n), E?—-l Zy gXi = op(“})
i=1,2,p.

The result then follows from Theorem 3.1 and the well-known asymptotic distributional
theory for stationary autoregressive processes. [J

Now let @ ,_3 denote the test statistic for testing Hy: 8’ = (1, 0, 1) analogous to the
usual Fj,-,-3 test statistic in a fixed normal regression model.
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Table 5. Percentiles for 7,.4*, the Studentized Test for the Single Mean Model [

Probabillity of a Smaller Value

n = md 01 .025 .05 10 .50 .80 95 975 .99
20 -3.54 -3.08 -2.72 -2.32 -.97 .49 .02 1.31 1.76
30 -3.44 -3.02 -2.69 -2.31 -1.01 46 .88 1.25 1.68
40 -3.40 -3.00 —-2.68 -2.31 -1.02 44 .86 1.22 1.65
d=2 100 -3.31 -2.95 -2.65 =231 -1.05 41 .83 1.18 1.61
200 -3.28 -2.93 -2.64 =231 -1.05 40 .83 1.19 1.60
400 -3.27 -2.93 —-2.64 -2.31 -1.06 .40 .82 1.18 1.59
e -3.25 -292 —-2.63 -2.31 -1.06 .40 .82 1.18 1.69
40 -3.14 -2.73 -2.38 -2.00 -.60 80 1.19 1.54 1.94
60 =31 =27 -2.38 -2.00 - .63 76 1.16 1.49 1.89
80 -3.09 =271 -2.38 -2.01 -.64 74 1.13 1.47 1.87
d=4 200 -3.07 =270 -2.38 -2.02 - .66 72 1.1 1.46 1.86
400 -3.06 =270 -2.38 -2.02 -.67 72 1.11 145 1.85
800 -3.06 =270 -2.38 -2.02 -.67 Jq2 1.10 1.45 1.85
® -3.05 -2.70 -2.38 -2.03 - .67 . T2 1.10 1.45 1.85
120 -273 -233 -2.01 -1.65 -3 1.02 1.38 1.71 2.08
180 -2.73 —-2.35 -2.02 -1.66 -.33 .09 1.35 1.68 2.06
240 -2.73 -2.36 -2.02 -1.66 -.34 .98 1.34 1.67 2.05
d=12 600 -273 -2.37 -2.04 -1.66 -.35 97 1.34 1.66 2.03
1,200 -2.73 -2.37 -2.05 -1.66 -.35 96 1.33 1.65 2,02
2,400 -2.74 -2.37 -2.06 -1.66 -.36 96 1.33 1.65 2.02
® -2.74 -237 —-2.06 -1.66 -.36 96 1.33 1.65 2.01
would obtain by regressing Z, — Z,—4 = Z, on Z,—4, means or a single mean is immediate. Let
whereZ, = Y, — 0,Y,—y — **» — 8, Y,_,. The estimators .
0,, obtained by adding the estimates of 8; — 6, to 8,, have Yo=Y = S Sy (6.3)

the same asymptotic distribution as the coefficients in a
regression of ¥, on Y,—q, ¥/—2, ..., Yi—p.

The proof of Theorem 5 is given in Appendix B. Theo-
rem 5 implies that the tabulated limit percentiles for es-
timators in model (1.1) are applicable in the multiplicative
model for large sample sizes.

The extension of Theorem 5 to estimators with seasonal

i=1

Replacing Y, by y, in the two-step estimation procedure
results in the regression of e,(1, 8) on

(1 — 8B — B> — -+ — 8,B7)y,—a,

i,l'—h ill'“?n e ey Y.l'-—d'-

Table 6. Percentiles for n(d,.s — 1), the Ordinary Regression Coefficient for the Seasonal Means Model

Probabllity of a Smaller Value

n=md .01 025 .05

10

.50 .80 95 975 .99
20 -18.98 -16.75 -14.96 -12.78 —-6.48 -1.94 —-.83 A0 1.16
30 -20.89 -18.19 -16.01 -13.62 -6.76 -2.11 -1.01 -1 92
40 —22.02 -19.03 ~16.64 -14.09 -6.91 © =218 -1.10 =21 79
d=2 100 —-24.32 -20.76 -17.95 -15.05 -7.20 -2.31 -1.26 - .40 55
200 —-25.17 -21.39 —18.44 —15.40 -7.30 -2.35 -1.30 —.46 46
400 —-25.62 -21.72 -18.69 -15.58 -7.35 -2.37 -1.33 - .49 .42
© -26.07 -2206 ' -18.95 -15.76 -7.41 -2.39 -1.35 -.52 .38
40 —28.78 —25.59 -23.10 -20.40 -11.89 -5.40 -3.90 -2.51 -1.05
€60 -30.63 -27.18 -24.49 —-21.42 -12.33 -5.73 -4.15 -281 -1.33
80 -31.79 -28.12 -26.27 -22.00 —-12.56 -5.87 —-4.28 -2.96 -1.47
d=4 200 —-34.26 -30.03 -26.78 -23.15 -13.06 -6.09 -4.51 -3.20 -1.74
400 —35.20 -30.73 -27.32 —23.56 -13.23 -6.156 -4.59 -3.28 -1.83
800 —35.69 -31.10 -27.60 -23.78 -13.32 -6.18 -4.63 -3.32 -1.87
o -36.19 -31.47 -27.88 —-24.00 -13.41 -6.21 -4.67 -3.35 -1.92
120 -60.72 —55.63 -51.22 —46.98 —33.65 -2213 -19.46 -17.09 -14.25
180 -63.40 -57.83 -53.67 —49.14 —34.95 —23.06 —-20.00 -17.44 -14.57
240 —-64.90 -59.21 -54.89 -50.28 —35.57 —-23.48 -20.31 -17.70 —14.86
d=12 600 - 67.87 -62.16 -57.62 —-52.44 —36.65 -24.16 —20.92 -18.34 -16.57
1,200 -68.93 -63.29 —58.47 -53.19 -36.99 -24.37 -21.14 -18.60 -15.87
2,400 —-69.48 -63.87 -58.95 -53.57 -37.16 —-24.47 -21.26 -18.74 -16.03
L -70.04 —-64.48 —-59.45 -53.95 -37.33 ~24.56 -21.37 —18.88 -16.20




