TABLES FOR HYPOTHESIS TESTS

T, F, and Durbin-Watson Tables for Hypothesis Tests

Table 1. Student's t distribution critical values

Degrees Probability in TWO-TAILED test (halve for one-tailed)

of freedom 0.1 0.05 0.01 0.005 0.001
1 6.134 12.706 63.637 127.320 636.620
2 2.920 4.303 9.925 14.089 31.598
3 2.353 3.182 5.841 7.453 12.924
4 2.132 2.776 4.604 5.598 8.610
5 2.015 2.571 4.032 4.773 6.869
6 1.943 2.447 3.707 4.317 5.959
7 1.895 2.365 3.499 4.020 5.408
8 1.860 2.306 3.355 3.833 5.041
9 1.833 2.262 3.250 3.690 4.781
10 1.812 2.228 3.169 3.581 4.537
11 1.796 2.201 3.106 3.497 4.437
12 1.782 2.179 3.055 3.428 4.318
13 1.771 2.160 3.012 3.372 4.221
14 1.761 2.145 2.977 3.326 4.140
15 1.753 2.131 2.947 3.286 4.073
16 1.746 2.120 2.921 3.252 4.015
17 1.740 2.110 2.898 3.222 3.965
18 1.734 2.101 2.878 3.197 3.922
19 1.729 2.093 2.861 3.174 3.883
20 1.725 2.086 2.845 3.153 3.850
21 1.721 2.080 2.831 3.125 3.820
22 1.717 2.074 2.819 3.119 3.792
23 1.714 2.069 2.807 3.104 3.767
24 1.711 2.064 2.797 3.091 3.745
25 1.708 2.060 2.787 3.078 3.725
26 1.706 2.056 2.779 3.067 3.707
27 1.703 2.052 2.771 3.057 3.690
28 1.701 2.048 2.763 3.047 3.674
29 1.699 2.045 2.756 3.038 3.659
30 1.697 2.042 2.750 3.030 3.646
40 1.684 2.021 2.704 2.971 3.551
60 1.671 2.000 2.660 2.915 3.460

120 1.658 1.980 2.617 2.860 3.373
Infinite 1.645 1.960 2.576 2.807 3.291
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Table Il. F-test critical values
Numerator degrees of freedom

Denominator

degrees of
freedom Prob. 1 2 3 4 5 6 8 10 20 40 Infinite
1 0.05 161 200 216 225 230 234 239 242 248 251 254
2 005 185 19.0 19.2 193 193 194 194 194 194 195 19.5
0.01 985 99.0 99.2 992 993 993 994 994 994 995 99.5
3 005 101 955 928 912 910 894 885 8.79 866 8.59 8.53
0.01 341 308 295 287 282 279 275 272 267 264 26.1
0.001 167 149 141 137 135 133 131 129 126 125 124
4 005 771 694 659 639 626 6.16 604 596 580 572 5.63
001 212 180 16.7 16.0 155 152 148 145 140 137 13.5
0.001 741 613 56.2 534 517 505 49.0 48.1 46.1 45.1 44.1
5 005 6.61 579 541 519 505 495 482 474 456 4.46 4.36
001 163 133 121 114 11.0 107 103 101 955 9.29 9.02
0.001 472 371 332 311 298 288 276 269 254 246 23.8
6 005 599 514 476 453 439 428 415 4.06 3.87 3.77 3.67
001 137 109 978 915 875 847 810 7.87 740 7.14 6.88
0.001 355 270 237 219 208 200 19.0 184 171 164 15.8
7 005 559 474 435 412 397 387 373 364 344 334 3.23
001 122 955 845 785 746 729 684 6.62 6.16 5091 5.65
0.001 293 217 188 172 162 155 146 141 129 123 11.7
8 005 532 446 4.07 384 369 358 344 335 315 3.04 2.93
001 113 865 759 701 663 637 603 589 536 512 4.86
0.001 254 185 158 144 135 129 120 115 105 9.92 9.33
9 005 512 426 386 3.63 348 337 323 314 294 283 2.71
0.01 106 802 699 642 6.06 580 547 526 481 457 4.31
0.001 229 164 139 126 11.7 111 104 989 8.90 8.37 7.81
10 0.05 4.96 41 371 348 333 322 307 298 277 266 2.54
001 100 756 655 599 564 539 506 485 441 417 3.91
0.001 210 149 126 113 105 992 920 875 7.80 7.30 6.76
12 005 475 389 349 326 311 300 285 275 254 243 2.30
001 933 693 595 541 506 482 450 430 386 3.62 3.36
0.001 186 13.0 108 963 889 838 771 729 6.40 5.93 5.42
14 005 460 374 224 311 29 285 270 260 239 227 2.13
001 886 651 556 504 469 446 414 394 351 327 3.00
0.001 171 118 973 862 792 743 6.80 640 556 5.10 4.60
16 005 449 363 324 301 285 274 259 249 228 215 2.01
0.01 853 6.23 529 477 444 420 389 369 326 3.02 2.75
0.001 16.1 11.0 900 7.94 727 681 6.19 581 499 454 4.06
18 005 441 355 316 293 277 266 251 241 219 2.06 1.92
001 829 601 509 458 425 401 371 351 308 284 2.57
0.001 154 104 849 746 681 635 576 539 459 415 3.67
20 0.05 435 349 310 287 271 260 245 235 212 1.99 1.84
0.01 810 585 494 443 410 387 356 337 294 269 2.42
0.001 148 995 810 7.10 6.46 6.02 544 508 429 3.86 3.38
30 005 417 332 292 269 253 242 227 216 193 179 1.62
001 756 539 451 402 370 347 317 298 255 230 2.01
0.001 133 8.77 7.05 6.12 553 512 458 424 349 3.07 2.59
40 0.05 4.08 323 284 261 245 234 218 208 184 1.69 151
001 731 508 431 383 351 329 299 280 237 211 1.80
0.001 126 825 660 570 513 473 421 387 315 273 2.23
60 0.05 400 315 276 253 237 225 210 199 175 1.59 1.39
001 7.08 498 413 365 334 312 282 263 220 194 1.60
0.001 120 7.76 6.17 531 476 437 3.87 354 283 241 1.89
120 0.05 392 307 268 245 229 217 202 191 166 150 1.25
001 6.85 479 395 348 317 296 266 247 203 176 1.38
0.001 114 732 579 495 442 404 355 324 253 211 1.54
Infinite 0.05 384 3.00 260 237 221 210 194 183 157 139 1.00
001 6.63 461 378 332 302 280 251 232 188 159 1.00
0.001 108 6.91 542 462 410 374 327 296 227 184 1.00
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Table 111. Durbin-Watson critical values

X variables, excluding the intercept
Observations 1 2 3 4 5
N Prob.|D-L  D-U [D-L D-U |D-L D-U |[D-L D-U |D-L D-U
15 0.05| 1.08 1.36| 0.95 154 0.82 1.75| 0.69 1.97| 056 221
0.01f 081 1.07] 0.7 125/ 059 146] 049 1.70] 0.39 1.96

20 0.05| 120 1.71f 110 154| 100 168 090 1.83| 0.79 1.99
0.01f 095 1.15] 086 1.27| 0.77 1.41| 0.68 1.57| 0.60 1.74

25 0.05] 129 145 121 155| 112 1.66| 1.04 1.77] 095 1.89
001 1.05 1.21| 098 1.30f 090 1.41] 083 1.52| 0.75 1.65

30 0.05| 1.35 149| 128 157 121 165 1.14 1.74] 1.07 1.83
0.01] 113 1.26| 1.07 134 101 142| 094 151| 088 1.61

40 0.05| 144 154 139 160| 1.34 166 1.39 1.72| 123 1.79
001 125 1.34| 120 140| 115 146 110 152| 1.05 1.58

50 0.05| 150 1.59| 146 1.63| 142 167 138 1.72| 1.34 1.77
0.01] 1.32 140| 128 1.45| 1.24 1.49| 1.20 1.54| 1.16 1.59

60 0.05| 155 1.62| 151 1.65| 148 1.69| 144 1.73| 141 1.77
0.01] 1.38 1.45] 135 148| 132 152| 128 1.56| 1.25 1.60

80 0.05| 161 166( 159 169| 156 1.72| 153 1.74| 151 1.77
0.01] 147 152| 144 154 142 157| 139 160| 136 1.62

100 0.05| 1.65 1.69| 163 1.72| 161 1.74| 159 1.76| 157 1.78
0.01] 152 1.56| 150 158 148 1.60| 146 1.63| 1.44 1.65

To formally test for serial correlation in your residuals:

Find the box corresponding to the number of X variables in your equation and the number of observations
in your data. Choose the row within the box for the « significance level (“Prob.”) you consider
appropriate. That gives you two numbers, a D-L and a D-U. If the Durbin-Watson statistic you got is
less than D-L, you have serial correlation. If it is less than D-U, you probably have serial correlation,
particularly if one of your X variables is a measure of time.

The reason for the D-L and D-U is that the distribution of the Durbin-Watson statistic depends on the
values of the X variables in your data. This is different from the t-test, where the distribution depends
only on the number of degrees of freedom. If your X variables are well-behaved, which mainly means
that their values are evenly spread out over their range, then the Durbin-Watson statistic’s distribution is
indicated by the D-U’s. If your X variables are not well-behaved, then the Durbin-Watson statistic’s
distribution might be as low as that indicated by the D-L’s. Using the D-L for your critical value makes
sure you err on the side of not saying that there is serial correlation.



