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Cumulative Areas under the Standard Normal Distribution
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0.1003 0.0985
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0.3520 0.3483
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TABLE G.1 (Continued)
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0.3897
0.4286
0.4681
0.3319
0.5714
0.6103
0.6480
0.6844
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0.7517
0.7823
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0.9913
0.9934
0.9951
0.9963
0.9973
0.9980
0.9986
0.9990

0.3859
0.4247
0.4641
0.5359
0.5753
0.6141
0.6517
0.6879
0.7224
0.7549
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
0.9441
0.9545
0.9633
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0.9964
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0.9981
0.9986
0.9990

Examples: If Z ~ Normal(0,1), then P(Z = —1.32) = .0934 and P(Z = 1.84) = .9671.

Source: This table was generated using the Stata® function normprob.



TABLE G.2

Critical Values of the t Distribution

Significance Level
1-Tailed: 10 .05 025 01 005
2-Tailed: 20 10 .05 02 01

1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 A371 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
D 8 1,397 1.860 2.306 2.896 3.335
e 9 1.383 1.833 2.262 2.821 3.250
g 10 1.372 1812 2.228 2.764 3.169
g 11 1.363 1.796 2.201 2.718 3.106
e 12 13356 1.782 2ol 19 2.681 3,055
. 13 1.350 L771 2.160 2.650 3.012
§ 14 1.345 1.761 2.145 2.624 2.971
15 1.341 1.753 2.131 2.602 2.947

0
f 16 1.357 1.746 2.120 2.583 2921
17 1.333 1.740 2,110 2.567 2.898
F 18 1.330 1.734 2.101 2.550 2.878
r 19 1.328 1.729 2.093 2.539 2.861
. 20 1.325 1725 2.086 2.528 2.845
¥ 21 1323 1721 2.080 2.518 2.831
d 22 1.321 1.717 2.074 2.508 2.819
0 23 1.319 1.714 2.069 2.500 2.807
m 24 1.318 k| 2.064 2.492 2,791
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2479 2.979
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2,756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
60 1.296 1.671 2.000 2.390 2.660
90 1.291 1.662 1.987 2.368 2632
120 1.289 1.658 1.980 2.358 2.617
e 1.282 1.645 1.960 2.326 2.576

Examples: The 1% critical value for a one-tailed test with 25 df is 2.485. The 5% critical value for a two-tailed
test with large (> 120) dfis 1.96.

Source: This table was generated using the Stata® function invttail.



TABLE G.3a

10% Critical Values of the F Distribution

Numerator Degrees of Freedom
1 2 3 4 5 6 7 8 9 10
10 | 3.29 | 292 | 2.73 | 2.61 | 252 | 246 | 241 | 2.38 | 2.35 2.32
D| 11323286 | 266 |254 |245 |239 | 234 | 230 | 2.27 225
; 12 | 3.18 | 2.81 | 2.61 | 248 | 2.39 | 2.33 | 2.28 | 2.24 | 2.21 2.19
P 13 | 3.14 | 276 | 2.56 | 243 | 235 | 2.28 | 2.23 | 220 | 2.16 | 2.14
m| 14 |310)|273|252 (239 |231 |224 (219 | 215 | 202 | 210
i
n 15 3.07 | 270 | 249 | 236 | 2.27 | 2.21 | 2.16 | 2.12 | 2.09 | 2.06
a 16 | 3.05 | 2.67 | 246 | 233 | 2.24 | 2.18 | 2.13 | 2.09 | 2.06 | 2.03
(t) 17 | 3.03 | 2.64 | 244 | 231 222 | 215 | 2.10 | 2.06 | 2.03 2.00
r 18 | 3.01 | 2.62 | 242 | 2.29 | 2.20 | 2.13 | 2.08 | 2.04 | 2.00 1.98
19 [ 299 | 2.61 | 240 | 2.27 | 2.18 | 2.11 | 2.06 | 2.02 | 1.98 1.96
D
e 20 | 297 | 2.59 | 2.38 | 2.25 | 2.16 | 2.09 | 2.04 | 2.00 | 1.96 1.94
g| 21 (296 | 257|236 (223|214 208 [2.02| 198 | 1.95 1.92
Z 22 | 295|256 | 235 | 222|213 [2.06 | 201 | 197 | 1.93 1.90
e 23 1294 | 255|234 | 221 | 211 [2.05 199 | 195 | 1.92 1.89
s 24 | 293 | 254 | 233 | 2.19 | 2.10 [ 2.04 | 198 | 1.94 | 1.91 1.88
o| 25292 (253|232 (218 [2.09 |202 (197 | 1.93 | 1.89 1.87
f| 261|291 |252]| 231|217 {208 |201 | 196 | 1.92 | 1.88 1.86
F 27 | 290 | 251 | 230 | 217 | 207 | 200 | 1.95 | 1.91 | 1.87 1.85
r| 281289 | 250|229 | 216 |2.06 |2.00 | 1.94 | 1.90 | 1.87 1.84
e| 29289 | 250 (228 [2.15 |2.06 (199 (193 | 1.89 | 1.86 1.83
e
d| 30 (288|249 | 228 |2.14 | 2.05 [ 198 | 1.93 | 1.88 | 1.85 1.82
0| 40 (284|244 | 223 209 ({200 193|187 | 1.83 | 1.79 1.76
m| 60 |279 (239|218 | 2.04 | 195 | 1.87 | 1.82 | 1.77 | 1.74 1.71
9 | 2.76 | 2.36 | 2.15 | 201 [ 191 | 1.84 | 1.78 | 1.74 | 1.70 1.67
120 | 275 | 235 | 213 | 199 | 190 | 1.82 | LT | 1.72 | 1.68 1.65
o (271 230|208 | 194 (185 | 177 | 1.72 | 1.67 | 1.63 1.60

Example: The 10% critical value for numerator df = 2 and denominator df = 40 is 2.44.
Source: This table was generated using the Stata® function invFtail.



TABLE G.3b

5% Critical Values of the F Distribution

Numerator Degrees of Freedom
1 2 3 4 5 6 7 8 9 10

10 | 496 | 4.10 | 3.71 | 3.48 | 3.33 | 3.22 | 3.14 | 3.07 | 3.02 | 298

D 11 | 4.84 | 3.98 | 3.59 | 3.36 | 3.20 | 3.09 | 3.01 | 295 | 290 | 2.85
e 12 | 475 | 3.89 | 349 | 3.26 | 3.11 | 3.00 | 291 | 2,85 | 280 | 2.95
n 13 | 467 | 3.81 | 341 | 3.18 [ 3.03 | 292 | 2.83 | 2.77 | 2.71 2.67
1(1)1 14 | 4.60 | 3.74 | 3.34 | 3.11 | 2.96 | 2.85 | 2.76 | 2.70 | 2.65 2.60
i 15 | 454 | 3.68 | 3.29 | 3.06 | 290 | 2.79 | 2.71 | 2.64 | 2.59 | 2.54
g 16 | 449 | 3.63 | 3.24 | 3.01 | 2.85 [ 2.74 | 2.66 | 2.59 | 2.54 | 249
t 17 | 445 | 3.59 | 3.20 | 2.96 | 2.81 | 2.70 | 2.61 | 2.55 | 249 | 245
0 18 | 441 | 3.55 | 3.16 | 2.93 | 2.77 | 2.66 | 2.58 | 2.51 | 2.46 | 2.4l
r 19 | 438 | 352 | 3.13 | 290 | 2.74 | 263 | 254 | 248 | 242 | 2.38
D | 20 |435|349 |3.10 | 287 | 271 | 260 |251 | 245 | 239 | 235
g 21 | 432 | 347 | 3.07 | 2.84 | 2.68 | 2.57 | 249 | 242 | 2.37 | 2.32
r 22 | 430 | 344 | 3.05 | 2.82 | 2.66 | 255 | 246 | 240 | 2.34 | 2.30
e 23 | 428 | 342 | 3.03 | 2.80 | 2.64 | 253 | 244 | 2.37 | 232 | 2.27
: 24 | 426 | 340 | 3.01 | 2.78 | 2.62 | 251 | 242 | 236 | 230 | 225
25 |1 424 | 339 | 299 | 276 | 2.60 | 249 | 240 | 2.34 | 2.28 | 2.24

? 26 | 423 | 337 | 298 | 274 | 259 (247 | 239 | 232 | 227 | 222
27 | 421 | 335 | 296 | 273 | 2357 | 246 | 2.37 | 231 | 225 2:20

F 28 | 420 | 3.34 | 295 | 2.71 | 256 | 245 | 236 | 229 | 224 | 2.19
: 29 | 4.18 | 3.33 | 293 | 270 | 2.55 | 243 | 235 | 228 | 222 | 2.18
¢ 30 | 417 | 332 | 292 | 2.69 | 238 | 242 | 233 | 22T | 2.2] 2.16
g 40 | 4.08 | 3.23 | 2.84 [ 261 | 245 | 234 | 225 | 2.18 | 2.12 | 2.08
m| 60 |4.00 |3.15 276 | 253 | 237 | 225|217 | 2.10 | 2.04 199
90 | 3.95 | 3.10 | 2.71 | 247 | 232 | 220 | 211 | 204 | 1.99 1.94

120 | 392 | 3.07 | 268 | 245 | 229 | 217 | 209 | 202 | 1.96 1.91

© | 384 |3.00 260 |237 |221 |2.10 |2.01 | 1.94 | 1.88 1.83

Example: The 5% critical value for numerator df = 4 and large denominator df () is 2.37.
Source: This table was generated using the Stata® function invFtail.



TABLE G.3c

1% Critical Values of the F Distribution

Numerator Degrees of Freedom
1 2 3 4 5 6 7 8 9 10
10 {10.04 | 7.56 | 6.55 | 599 | 5.64 | 539 | 520 | 5.06 | 494 | 4.85
D 11 [ 9.65 | 7.21 | 6.22 | 5.67 | 5.32 | 507 | 4.89 | 474 | 463 | 4.54
e 12 1 933 | 693 | 595 | 541 | 5.06 | 482 | 464 | 450 | 439 | 4.30
2 13 1907 | 6.70 | 574 | 521 | 4.86 | 4.62 | 444 | 430 | 4.19 | 4.10
m!| 14| 886 | 6.51 | 556 | 5.04 | 4.69 | 4.46 | 428 | 4.14 | 4.03 3.94
1i1 15| 8.68 | 6.36 | 542 | 489 | 456 | 432 | 4.14 | 4.00 | 3.89 | 3.80
a 16 | 853 | 6.23 | 529 | 4.77 | 444 | 420 | 4.03 | 3.89 | 3.78 3.69
t 17 | 840 | 6.11 | 5.18 | 4.67 | 434 | 4.10 | 393 | 3.79 | 3.68 | 3.59
2 18 | 829 | 6.01 | 5.09 | 458 | 425 | 401 | 3.84 | 3.71 | 3.60 | 3.51
19 | 8.18 | 593 | 501 | 450 | 4.17 | 394 | 3.77 | 3.63 | 3.52 | 3.43
]3 20 | 8.10 | 585 | 494 | 443 | 4.10 | 3.87 | 3.70 | 3.56 | 3.46 | 3.37
g 21 | 8.02 | 5.78 | 4.87 | 437 | 4.04 | 3.81 | 3.64 | 3.51 | 340 | 3.31
r 22 | 795 | 572 | 482 | 431 | 3.99 | 3.76 | 3.59 | 3.45 | 3.35 3.26
2 23 | 7.88 | 5.66 | 4.76 | 4.26 | 3.94 | 3.71 | 3.54 | 341 | 3.30 | 3.21
S 24 | 7.82 | 5.61 | 472 [ 422 | 3.90 | 3.67 | 3.50 | 3.36 | 3.26 | 3.17
o 25 | 7.77 | 5.57 | 468 | 4.18 | 3.85 | 3.63 | 346 | 3.32 | 3.22 | 3.13
f 26 | 7.72 | 553 | 4.64 | 4.14 | 3.82 | 3.59 | 342 | 3.29 | 3.18 3.09
27 | 7.68 | 549 | 460 | 4.11 | 3.78 | 3.56 | 3.39 | 3.26 | 3.15 3.06
E 28 | 7.64 | 545 | 457 | 407 | 3.75 | 3.53 | 336 | 3.23 | 3.12 | 3.03
e 29 | 7.60 | 542 | 454 | 4.04 | 3.73 | 3.50 | 3.33 | 3.20 | 3.09 | 3.00
3 30 | 7.56 | 5.39 | 451 [ 4.02 | 3.70 | 3.47 | 3.30 | 3.17 | 3.07 | 298
o 40 | 7.31 | 5.18 | 431 | 3.83 | 3.51 | 329 (3.12 | 299 | 289 | 2.80
m| 60| 708 | 498 | 4.13 | 3.65 |3.34 | 3.12 | 295 | 2.82 | 272 | 2.63
90 | 6.93 | 485 | 401 | 3.54 | 3.23 | 3.01 | 2.84 | 2.72 | 2.61 252
120 | 6.85 | 479 | 3.95 | 3.48 | 3.17 | 2.96 | 2.79 | 2.66 | 2.56 | 247
© | 6.63 | 461 | 3.78 | 3.32 | 3.02 | 2.80 | 2.64 | 2.51 | 241 232

Example: The 1% critical value for numerator df = 3 and denominator df = 60 is 4.13.
Source: This table was generated using the Stata® function invFtail.



TABLE G.4

Critical Values of the Chi-Square Distribution

Significance Level

.10 05 01

1 2.71 3.84 6.63

2 4.61 5.99 9.21

3 6.25 7.81 11.34

4 7.78 9.49 13.28

5 9.24 11.07 15.09

6 10.64 12.59 16.81

7 12.02 14.07 18.48

b 8 13.36 15.51 20.09

s 9 14.68 16.92 21.67

g | 10 15.99 18.31 23.21

: 11 17.28 19.68 24.72

e | 12 18.55 21.03 26.22

s 13 19.81 22.36 27.69

14 21.06 23.68 29.14

g 15 27 31 25.00 30.58

16 23.54 26.30 32.00

Yl | | 2750 | 3341

e | 18 25.99 28.87 34.81

e | 19 27.20 30.14 36.19

d | 20 28.41 31.41 37.57
0

m | 21 29.62 32.67 38.93

22 30.81 33.92 40.29

23 32.01 35.17 41.64

24 33.20 36.42 42.98

25 34.38 37.65 4431

26 35.56 38.89 45.64

27 36.74 40.11 46.96

28 37.92 4134 48.28

29 39.09 42.56 49.59

30 40.26 43.77 50.89

Example: The 5% critical value with df = 8 is 15.51.
Source: This table was generated using the Stata® function
invchi2tail.



