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Table C-1. Cumulative Probabilities of the Standard Normal Distribution.

Entry is area A under the standard normal curve from —9 to z{A}

4 00 il 02 03 D4 035 06 07 0E 09
0| 5000 5040 0 5080 5120 5160 .S199 5239 5279 5319 5359
| 5398 5428 S4TH 5517 L5857 55046 5616 5675 5714 5753
2| 5193  S812 5871 5910 5948 5987 6026 6064 L6103 L6141
3! 179 6217 6255  .6293 6331 6368 6406 6443 B4BD 6517
4 | 6554 659] GE2R B6R1 ATOD  6TI6 6TIZ 6BDE 6BE44  6ETY
5| 6915 6950 6985 7019 7054 7O _TI23 TIS7T TS9O T2
B T8t LT29) J324 7357 JT3BR 7422 7454 (T4B6 (THIT TH49
7| 1580 (7611 7642 7673 .TTO4 7734 7764 TT94 TEZ3 7BS2
8| .7881 TJOI0 7939 7967 7995 BO23 8051 JB07E .BIDG6  .BI33
9| .RIS%  RI86 .B212 H238 K264  _B2B9 B3IS .BMOD B3G5  _B1ED
1.0 | .B413 .B438 _BAG1 .B483 . BS08 HS3] 8554 .B3T7 8599 _BGl
1.1 8643 JBEhS B6B6 BTOR BT29 L H749 B770 BT90  _BE10 BR30
1.2 | .BR40  HR60  EEER _RBGOT 925 E944 8962 .B9BO0  B99T 9015
13| 9032 9049 9066 2 S0EZ 9099 9115 9131 9147 9162 9177
1.4 | 9182 9207 9222 923§ 9251 9265 9279 9292 93w 93119
1.5 9332 9345 9357 9370 9382 9304 o408 9418 9429 044]
1.6 | 9452 9463 9474 SdB4 9495 9505 9515 9525 9333 9545
1.7 | 8554 9564 9371 .9s5H2  ,959] 0500  Os0R 9616 0625 9613
1.8 | 9641 A6d9 9656 9664 96T G967 9686 693 9699 9706
1.9 | 971y 4719 972 .9732 9738 9744 9750 9756 9761l 9767
20| 9772 M4778 9783 9788 9793 9794 9803 9B0E 9812 .9RI7
2.1 9821 G826 9R30 9834 9838 9842 9846 9B50 9BS4  9EIT
2.2 | .9861 G864 GEGE 9RTI 9875 9RTHE _OEE] 9HR4 9BR7 989D
23| 9893 9896 9E98 9901 9904 9906 9909 9%l 9913 9916
24 | 0098 9920 0022 9035 59237 6939 9931 9932 994 9936
25| 9938 9940 0041 9041 9945 90446 9048 9949 905 5952
2.6 | 9953 9955 9956 9957 9959 994D 9961 9962 9963 9964
2.7 | 9965 9966 9967 9068 9949 9970 9971 9972 9973 9974
2.8 | 9974 9975 9976 9977 9977 9978 9979 9979 99RD 99K
2.9 L9980 982 L9982 9981 9954 J9G9R4 GORS 9985 G986 998G
3.0 | 9987  99HT GURT7 99BA 9ORE 9989 99B9 Q0RO 9990 9990
N | L9990 9991 G991 9991 9992 9992 9992 9992 9993 9993
k L9993 9993 9004 9994 0004 2 9994 2 9004 2 9005 G095 9045
3.3 | 9995 9995 9995 9996 9996 9996 999 999G 9996 9997
3.4 | 9997 9997 9997 9997 9997 9997 9997 9997 9097 0998
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ChiS Distributi

Table C-2. Percentiles of the y ? Distribution

Entry is x(A: #) where P{x*(v) = x*{A: v}} = A

A
» 05 010 025 0¥ 100 00 950 575 oD 995
I (004393 00757 0.07982 0.07393 0.0158 | 154 5.02 663 TR
2 | 0000 00200 003 0103 D210 4.61 599 7138 9.21 10.60
310072 04015 0216 0352 0584 6.2% 7.51 935 1134 1284
4 | 0207 0297 0484 0711 1.064 7.78 o453 1114 1328 1486
5 {0412 054 08y 1145 L&l 24 1107 1283 1509 16.7%
6 {0ATR OR?72 124 1.64 2.0 nesd 1259 14435 16Kl IBS5S
T |05 1.24 1.69 217 283 1202 1407 1601 1848 X238
B | [.34 1.65 218 213 349 1336 15351 IT53 2009 21.96
2 | L.73 209 2.70 133 4.17 1468 1692 1902 X667 2339
0 | 216 2.56 325 394 4.87 1599 1831 X488 2321 2509
I 2.60 3.05 182 4.57 5.58 ITIE8 1968 2192 M73 2676
12 | 307 157 440 £23 .30 1888 2103 233 2622 B3
13 [ 357 41 501 5.80 7.04 1981 2% M4 2116 2982
14 | 4.07 466 561 £.57 1.71% 2106 23148 2612 M4 NN
15 | 4.60 523 6.26 1.26 H.55 22.31 500 2749 3053 3280
16 | 514 581 6.9 1.96 9.31 a4 6 8RS Mo M7
17 | 570 B4 1.56 67 1009 T sy Wi B4y 1WN
18 | 6.26 T.00 B2 939 1085 399 2887 M5 ME M6
19 | 6.B4 7141 B9l 1012 11.65 2720 3014 32ES M09 MSE
0 | 7.43 B.26 95 1085 1244 2841 Ji4l  M17 357 4000
21 4.03 590 28 11.59 [11M 062 1247 3548 1893 4140
22 | i64 954 109 11.L.M laDd 30,81 3192 3ILTE 4029 4280
2% | 926 1020 1185 1309 1485 2.0 3517 3808 4164 4418
24 | 989 1086 1240 13ES 1566 320 w42 936 4298 4556
25 [10.52 11,52 1312 1461 1647 JMIB 1765 4065 4431 4569]
2% [ 1220 13B4 153 1729 1556 JRED 4192 4564 4829
27 1181 1288 1457 1643 L84 T4 4001 4309 459 4964
28 (1246 13,56 1511 1693 594 3792 41.M M4 4828 099
29 0312 1426 160DF 1771 977 09 4256 4571 $H.9H HM
0 (1379 14985 1679 1849 H.&D 026 4177 46408 S0B9 51467
40 [20.71 .16 2443 2651 2905 1.1 5576 ¥ 6169 6677
0 12799 MW7 2w MM 369 6317 67.50 TiI4A2 TeI15 949
60 (3553 1748 4048 4319 4646 T440 TOOR B33 BRIE 9199
0 H32E 4344 4876 5174 311 #5.5) %03 9502 1004 1042
80 |51.17 5354 5715 &3O bys, G658 1019 1066 1123 1163
90 159.20 6175 6565 6913 729 1076 1131 1181 124.1 1283
00 7.3} M0e M2 7193 B 1IES 1243 1296 1358 1402
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Bi ial Distributi

Table C-3. Binomial Distribution

Bienp) = > bynp)

@sysT
The values of Blx;n, p) for 0.5 < p < 1.0 are obtained by using the formula
Bix;m.1—p) = 1—Bln —1—x:n.p)

n x 0.05 0.10 015 0.20 0.25 0.30 035 .40 0.45 .50
5 0 0774 0.590 0.444 0.328 0237 0.168 0116 0.078 0.050 0031
1 05977 0919 0835 0.737 0,633 0,528 0428 0.337 0256 0,188

2 {1.999 0,991 n.973 0.942 0.8%6 0837 0765 0683 0593 0.500

3 1.000 1.000 D.998 0.993 0.954 0.9:9 0.945 1913 0.859 0813

4 1.000 1.000 1.000 1.000 (.95 0.998 0.995 0990 0.982 0.969

5 1.080 1.000 1.000 1.000 L.000 1.000 L.O00 L.00a 1.000 1000

10 0 (5% 1.349 0197 0107 56 0028 o3 0.006 0.003 0.0
1 0.914 0736 054 0376 0.244 0.149 0.086 (.06 0.023 0011

2 0988 0.930 (.B20 0.678 0.526 0383 0.262 0167  0.100 0.055

3 0.999 0.987 0.950 0879 0.776 0.650 0514 0.382 0.266 0172

4 L.0D0 0998 0990 0967 0922 0.850 0.751 (1.h33 0.5 0377

5 1.000 100060 0099  DOod (.980 0.953 0.905 0834 0.738 0.623

& 1.000 1.000 1.000 0.999 0996 0.089 0974 0945 0.898 0.828

7 1.000 1000 1.000 1000 L.000 0.993 0.995 0988 0.973 045

8 1.000 1000 1.000 1.000 1000 L.000 0.999 {1.998 0.995 0.989

9 1000 1.000 1000 1.000 1.000 1.000 10K} 1.000 1.000 0.999

10 1.000 L0060 1.000 10K Lo 1.000 1.000 1.000 100 1.000

15 0 0463 0.206 0087  0.035 0013 0,005 0.002 0.000 0.000 (L000
1 0.829 0.549 N319 0.167 0.080) 0.035 0.014 {1.005 0.002 0.000

2 096 0816 0604 0.398 0,236 0127 0.062 0.027 a0l 0.004

3 0.995 0.944 0823 0.648 461 0297 0173 0.09 0.042 0.ms

4 0,999 0.987 0938 0836 .686 0515 0.352 0217 0.1 0.059

5 1.0D0 0.998 0.983 0.939 0.852 0.722 0.564 0403 0.261 0151

f 1.000 1000 0.9% 0.982 0.943 0.869 0755 {1.610 0452 0.304

7 1.000 LD 0999 0.996 0.983 0.950 0.887 0.787 0.654 0.500

8 1.000 1.000 1.000 0.999 (996 0.985 0.958 0.905 0818 0.696

9 1.0D0 14K} 1.000 1.000 0.999 0.99 0.988 {1 S 0.923 0.849

10 1.000 1.000 1,000 1.000 1.000 0.999 0.997 0.99 0.975 0941

11 1.000 L.000 L.000 1.000 1.000 1.000 1.000 0.994 0.99%4 0.9682

12 1000 1.000 1.000 1.000 1000 1.000 1,000 1.000 0999 0.996

13 1000 10K} 1.000 1000 10000 1.0000¢ 1IN} 10080 10000 1.000

14 1.000 1.0060 1.000 1.000 1.000 1.000 1.000 1.0 1.000 1000

15 1.000 100} 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Table C-3 ({Continued) Binomial Distribution

x 0ns
a 0.358
1 .736
2 0925
3 0.9584
4 0oa7
5 1.000
(] 1L.000
T 1.000
8 1.000
a 1000

10 L0000

11 1.000

12 1000

13 1.0060

14 1.000

15 1.000

16 1.000

17 1.000

18 1.000

19 1.000

0 1.000
4] 0.277
1 0.642
2 0.873
3 0.964
4 (0.993
5 0.999
(4] 1.000
7 1.000
8 1.000
q 1.000

10 1.000

11 1.000

12 1000

13 1.000

14 1.000

15 L.O00

16 1.000

17 10000

18 1.000

19 1.000

20 1.000
21 1,000
2 1,000
23 1.000
24 1.000
25 1.000

0.15

0.059
0176
0.405
0.648
0.830
0.933
0978
0.994
0.999
1.000
1.000
1.000
1.000
1.000
1000
1.000
L.000
1.000
L0060
1.000
1000

Q.m7
0.093
0.254
047
0.682
0.838
0,930
0,975
0.992
0.998
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1,060
1.000
1000
L0
1.000
1.000
1.000
1.000
1.000

0.20 0.25 030 035 .40 0.45 24.50
o0z 0003 0001 0000 0000 0000 0.000
0089 0024 0008 D002 0001 0000 D000
0.206  0.091 0085 0012 0004 Q00 0.000
0411 0225 0107 0044 0016 0005 000
0630 0415 0238 0118 0051 0019  0.006
0804 0617 0416 0245 0126 005 0021
0913 078 0608 0417 0250 QI3 0058
098 0898 Q772 0601 0416 0252 0132
0990 0959 0B87 0762 0596 0414 0252
0997 0986 0952 0878 0755 059 0412
0999 099% 0983 0947 0872 0751 0588
1.000 0999 099 D980 0943 0869 0748
1.000 LO00 0999 0994 0.979 0942 (858
1000 10NN} 1000 D998 094 0979 0942
1000 1000 1000 L0000 0998 0994 0979
000 1000 1000 1.000 1000 0998 09
1000 1000 1.000 1000 1.000 1000 0999
1000 1.000 1.000 1000 1.000 1000 1000
1.000 1.000 1000 1.000 1000 1.000 1.000
1.000 1.000 1000 1000 1000 1000 1.000
1.000 1.000 1O 1.000 1000 1000 1L.00G
000 0.0 0000 0000 0000 0000 0000
0.027 0007 0002 0000 D000 0000 0000
0098 0032 0009 0002 000 0000  0.000
023¢ 0006 0033 0010 0002 0000 Q000
0421 D214 00 0032 Q0009 00 0000
0617 0378 0193 4008 0029 0009 Q002
0780 0561 0.1 0173 0074 0026 0007
0891 0727 0512 0306 0154 0064 002
0953 0851 0677 0467 0274 013 0054
0983 0929 0811 0630 0425 0242 0115
094 0970 0902 0.771 0586 0384 0212
0938 0989 096 0873 0732 0543 2 DMS
Lo00 0997 0983 00 0846 06 0500
1000 05999 0994 095 092 0817 0655
Lo00 1000 0998 099 096 0904  (0.788
1000  1.000 1000 0997 0987 095 0885
1000 1000 1.000 099 0% (0983 D6
1000 1.000 1.000 1000 0999 0994 0978
1.000 1.000 1.000 1.000 1000 0998 0993
1.000 1.000 1.000 1.000 1000 1000 0998
1.000 1.000 1.0040 1000 L0080 LO00 1000
1000 1.000 1000 1.000 1.000 1000 1L.000
1000 1000 1.000 1.000 1,000 1.000 1.000
1.000 1.000 1000 1.00K0 1,000 1.000 1.000
1000 1000 1.000 1.000 1000 1.000 1.000
1.0000 1000 LOK  1.000 1.000 1.000  1.000
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Table C4 Percentiles of the t Distribution

Entry is r(A; ») where P{e(#) = t{A; v}} = A

A

¥ Bl T BD .55 i) 95 975

I 0.325 0.727 1.376 1.963 3078 6.314 12.706
2 0.289 0.617 .01 1.386 L.886 2.9 4,303
3 0277 0.584 0.978 1.250 1.638 2353 3.182
4 2T 0.569 0.941 1190 1.533 2132 2. 776
5 0.267 0.559 0.920 1.156 1.476 2.015 2.571
[ 0,265 0.553 0,906 1.134 1.440 1.943 2.447
7 0.263 0.549 0896 1.119 1.415 1.895 2 365
B 0.262 0. 546 0. 889 1.108 1.397 1.8 2,306
9 0261 0.543 0. BE3 1100 1.383 1.833 2,262
109 0.260 0.542 0.879 1.093 1.372 1.812 2.228
11 0,260 0.540 0876 1.088 1.363 1. 796 2.1
12 0259 0,539 0.873 1083 1.356 1.782 2.1'9
13 259 0.537 0570 1.079 1.350 1.771 2.160
14 0,258 0.537 0. 863 1.076 1.345 1.761 2. 143
15 0258 0.536 0. 866 1.074 1.341 1.753 213
16 0.258 0.535 {.BA6S 1.071 1.337 1.746 2. 120
17 0257 0.534 0.863 1.6 1.333% 1.740 2.110
I8 0,257 (0.534 0. 862 | 067 1.330 1.734 2.1
19 0.257 0.533 0.861 1.066 1.328 1.729 2.093
20 0.257 0.533 0, 860 1.064 1.325 1.725 2.086
21 0.257 0.532 0,559 1.063 1.313 1.721 2080
2 0.256 0.532 (LH58 1.061 1.321 1.7 2.074
3 0.256 0.532 0.858 1060 1.319 1.714 2065
24 0.256 0,331 0857 1.039 1.318 1L.711 2064
25 0.256 0.531 {0.856 1.058 1.316 1.708 2060
26 0.256 0.531 0,856 1.058 1.315 1.706 2.056
v 0.256 0.531 0,855 1.057 1.314 1.703 2082
28 0.256 0.530 0.855 1.056 1.313 L.701 2.048
29 0,256 0,530 BS54 1.055 1.311 1.699 2.045
30 0.256 0.530 0.B54 1.055 1.310 1.697 2.042
40 0,255 0.529 0.851 1.030 1.303 1 684 2.021
&l 0.254 0.527 0. B8 1.045 1.296 1.671 2,000
120 0.254 0.526 .845 1.041 1.289 1.658 1.980
] 0,253 0.524 0.8542 1.036 1.282 1.645 1 .6
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Table C4 (Continued) Percentiles of the # Distribution

A

v 98 985 9 59925 a5 4975 9995
1 15.895 21.205 31.821 42.434 63.6857 127.322 636.5%0
2 4.849 3643 6.965 B.073 9.925 14.089 31.598
3 3.482 3.896 4.541 5.047 5.841 7.453 12.924
4 1.999 3,798 3.747 4. 088 4.604 5.59% B.610
5 2.757 3.003 3.365 3.634 4.032 4.773 6869
6 2.612 2.829 3.143 3.372 .7a7 4.317 5.959
7 2.517 2.715 2.998 3.203 3.499 4.02% 5.408
8 2.449 2.634 2.898 3.085 3.355 3.833 5.041
9 2398 2.574 2.821 2,998 3.250 3.690 4.781
10 2.359 2.5 2,764 2,932 3.169 3.581 4.587
il 2328 2.491 2718 2879 3.106 3.497 4.437
12 1.303 2.461 2.681 2.836 3055 3428 4.318
i3 2.282 2.436 2.650 2,501 iz 332 4.221
14 2.264 2.415 2.624 2.7 2977 3.326 4.140
15 2,249 2.W 2.602 2.746 2,947 3.286 4.073
16 2.135 2.382 2.583 .74 2921 3.252 4015
17 2.224 2,368 2.567 2.706 2.898 3.221 3.965
18 2.214 2.356 2552 2.689 1878 3097 3.902
19 2.205 2.34b 1539 2.674 1861 3174 3.883
20 2.1, 2.336 2.528 2.661 1845 3asa 1849
21 2189 2.328 2.518 2649 2831 3.135 3819
22 2.183 1.320 2.508 2.639 2.819 LREL 3.792
3 2177 .13 2.500 2.629 2.807 3. 104 3.768
24 2172 2,307 2.492 2.620 2.797 .09 3.745
25 2,167 2.30) 2485 2,612 2.787 3,078 3.725
26 2.162 2.296 247 2.605 .11 3.067 370
7 2.158 1.291 2.473 2.598 2.7 3.057 3.690
28 2.154 2.286 2.467 2.592 2.763 1.047 3.674
249 2150 2.282 2.462 2.586 2.756 3.038 3.659
30 2.147 2,778 2.457 2.581 2.750 3.030 3.646
40 2.123 2.250 2423 2.542 2.704 2.971 3.551
&0 2.099 2.223 2.3%0 2,504 2.660 2915 3.460
120 2.076 2.196 2.358 2,468 2.617 2.860 .37
o 2.054 2170 2.326 2,432 2.576 2800 3.
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F Distributi

Table C-5 Percentiles of the F Distribution

Entry is F(A; 1, ) where P{F (v, ) < F(A; », »)} = A

LA v v

. B I
FR R pﬂ“F{I—A;v;,v.j
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Table C-5 (Continued) Percentiles of the F Distribution

Numecrator df
Dien.
df A 1 2 3 4 3 6 7 8 g9
1 50 1.00 1.50 .71 1.82 1.89 1.94 1.98 2.00 2.03
L0 39.9 49.5 536 558 57.2 58.2 589 59.4 9.9
.95 (151 0 216 225 230 234 217 219 241
975 (51 BO0 B S 922 @37 948 957 963
.99 4,052 2000 5403 5,625 5.764 5859 5928 5,981 6,022
595 6,211 20,000 21 ﬁl 5 2230 2305 23437 23715 23925 M1
oG | 405 280 500,000 540 380 562 S0 576,400 5ES D40 592 K70 SOE (40 &02 250
2 .50 0,667 1.00 1.13 .21 1.25 1.28 1.30 1.32 1.33
i B.53 2.00 Q.06 9.24 929 2.33 G35 9.37 938
95 18.5 19.0 19.2 192 19.3 193 1e.4 19.4 194
975 ] 9.0 39.2 38.2 393 393 ing 19,4 304
.99 98.5 990 99.2 952 99.3 99.3 954 9.4 99 .4
5495 1949 199 99 199 199 190 199 199 19%
L9499 9985 9990 9992 9992 99,3 Sy 9994 9994 9994
3 .3 0,585  0.881 | 0 .06 1.10 I.13 145 1.16 1AT
S 5.54 5.46 5.39 53 5.31 5.28 5.27 325 5.24
95 ([U8] D.55 9.28 912 9.01 B.04 B.E9 B85 B.81
975 174 16.0 15.4 i5.1 14.9 14,7 1.6 14.5 4.5
949 M 3.8 9.5 287 M2 7.9 1.2 27.5 273
995 55.6 49 .8 47.5 462 454 &4 8 el d 44.1 4319
i 167.0 148.5 141.1 13721 134.6 132.8 131.6 130.6 1269
4 .50 0.549 0.BIE 0.9%4] |00 1.04 1.06 108 1,09 1.10
S 4.54 4.32 4.19 401 4,05 4.0 1.98 393 3w
.95 7.7 6,094 .59 630 626 6.16 .00 604 .00
878 12.2 10.6 9.98 .60 9.36 9.20 9.07 B.O8 8.90
a9 21.2 18.0 16.7 160 15.5 15.2 15.0 14.8 14.7
J9us 3.3 26.3 24.3 23.2 22.5 22.0 21.6 24 21.1
GG 4.1 6.2 56.2 514 51.7 50.5 49.7 49,0 4535
5 .50 0528 0O.7M 097 0.965 1.0 102 1.4 1.05 .06
A i (M 178 162 3.52 348 31.40 3.37 134 332
.93 6,61 3,79 541 519 5.05 4.95 4 R’y 4,52 4.77
975 10.0 £43 7.76 7.39 715 698 6.85 6. 76 6. 68
99 16.3 13.3 2.4 1.4 (AR 1.7 Y05 16.3 12
05 228 18.3 16.5 5.6 14.9 14.5 14.2 14.0 138
Lo 47.2 v | 3z 3 98 288 282 7.6 X2
& 50 0518 0780 OBRs 0942 0,977 1.0 1.02 1.03 1,04
50 3,78 ddb 129 JIR L 308 101 294 296
9% 599 514 476 4.53 4.19 4.28 4.21 415 4.10
975 B.&1 7.26 fr. 640 6,23 .99 5.82 5.70 5.60 5.52
G 13.7 10.9 974 9.15 B.75 H.47 E.26 g10 7.9%
995 18.6 14,5 12.9 12,0 1.5 (NN 108 106 104
G 355 17.0 23.7 119 i 0.0 19.5 19.0 18.7
T 50 0.5 0767  O.R7I 0926 0960 0.983 1.0k 100 1.02
i 3.59 126 R Ry 2.96 188 1.81 178 .75 1.1
95 3.5% 4,74 q4.35 4,12 3.97 3.87 379 173 LN
978 B.07 6,54 5.89 5.52 5.29 512 4.99 4,50 4.82
a9 12.2 9.55 #.45 T.H5 Tt 7.9 699 6,54 6,72
05 16.2 12.4 10.9 10.1 9.5 916 H.89 H.6H B.51
S99 9.2 21.7 18.8 17.2 16.2 13.3 15.0 14.6 14.3
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Table C-5 (Continued) Percentiles of the F Distribution

MNumeratior dif
Den.
o A 10 12 15 20 24 30 60 120 =
I .50 2.04 2.07 2049 212 2413 2.15 217 2.8 2.0
i) 60,2 0T 61,2 61.7 62.0 623 628 631 633
s 242 244 246 248 249 250 252 253 254
975 69 977 o8BS gl T 1,060 1010 1.012 1,008
g9 6,056 6, 106 6,157 6,209 6,235 L) 6,303 6,139 6, 366
Joos 24,224 24426 24630 24836 24040 25044 25253 35,350 25464
999 | 605,620 610,670 615,760 620,910 623,500 626,000 631 340 633,970 636620
2 .50 [.34 1.36 [.38 .19 .40 1.41 I.43 1.43 .44
] 9,39 4.41 G.42 .44 945 9,46 .47 9.458 9.49
95 194 19.4 9.4 19.4 19.5 19.5 195 9.5 19.5
75 4 194 i9.4 39.4 39.5 395 39.5 39.5 39,5
g o0 4 99.4 a%.4 094 90.5 99 5 905 9.5 o0 5
995 199 19% 199 199 199 199 199 199 200
R 999 4 Qo9 4 900 4 999 4 999. % 999 5 Qo 5 959 5 999 5
3 .50 1.18 .20 1.21 1.23 1.23 1,24 .25 1.26 1.27
M 5.2 522 520 5.18 514 57 515 514 513
L] K79 174 8.70 B 6h B.64 ¥.62 8.57 8.55 H.53
975 i 4 14,3 4.3 14.2 141 141 4.0 139 13.9
Laag 271.2 27.1 249 28,7 b4 T6.5 26.3 26,2 261
095 43.7 d43.4 431 42.8 426 415 42.1 42.0 41.8
ooy 129.2 124.3 127.4 126.4 1259 1254 124.5 1240 1235
4 .50 .11 1.13 L.14 1.15% 1.16 116 1.18 I.18 1.19
a0 192 3.90 187 3.84 1.E} 182 1.79 )78 176
95 5,96 59 5.86 5.80 577 5.75 5.69 5.66 563
975 B.B5d B.75 B.66 .56 B.51 .46 H. 36 831 B.2%
99 14,5 4.4 4.2 14.0 1.9 I13.8 13,7 11,6 13.5
JDgs 2100 20,7 0.4 20.2 200 19.9 19.6 19,5 19.3
S99 481 47.4 46,8 a0.1 458 454 a7 4.4 &
5 .50 .07 1.0% I i.11 L2 112 I 114 1.15
Rl 130 .27 3.24 3.21 119 17 ENE ] 312 Lit
.95 &4.74 468 4.62 4.56 4.53 4.50 4.43 4.40 4.37
o7 662 652 643 633 6.28 623 612 607 6,02
] 101 Q.89 972 9.55 9.47 9,38 §.20 .11 9.02
993 136 134 13 12,9 12.8 12.7 124 123 121
999 26.9 6.4 25.9 25.4 25.1 249 243 241 23.8
& .50 .05 1.06 .07 1.08 1.09 1.1 1.11 1.12 1.12
SS90 2.94 2.90 2.87 <84 2.82 2.80 2.76 274 2. 72
95 4,06 4.00 394 1.87 1E4 181 174 (] .67
975 5.46 5.37 527 5.7 512 5.07 4.96 4,90 485
ety 7.87 2.72 .58 7.40 7.3) 7.23 2.06 697 648
995 0.2 10,0 981 9.59 9.97 9.36 212 9.00 B.ER
LG4 15.4 18.0 17.6 17.1 16,9 167 16.2 16,0 15.7
7 .50 1.03 1.04 1.05 1.07 .07 1,08 1.09 i.10 .10
S0 2.70 267 2,63 2.5 258 2.56 2.5] 249 247
a5 364 3357 LK1} 344 BN ]| 338 330 1.27 3,23
MTS 4.76 4.67 4.57 4.47 4.42 &, 36 4.25 4.20 4.14
] 62 6.47 .30 AT 607 .99 582 .74 5.65
A .38 B.18 1.97 7.75 T.65 7.53 1.31 7.19 7.08
599 14.1 137 133 129 137 1Ls 12.1 e 17

—

Volume Il, Appendix C: page 10



Table C-5 (Continued) Percentiles of the F Distribution

MNumerator df
4 1 2 3 4 5 6 7 9

50 0499 0757 0860 0915 0948 0971 0938 1.01
.50 146 ER T 2,02 2.81 2.7 2.67 262 2%
95 5.32 4.46 4.07 3,54 369 3.5% 1.50 3.9
975 1.57 6.06 542 5.05 4.82 465 4.33 4.3
99 11.3 #.65 7.59 7.01 .63 6.37 6.18 59]
995 14,7 1.0 960 B.81 #.30 7.95 7.6 7.34
999 254 i85 15.8 14.4 13.5 129 124 11.8
50 04% 0749 0852 0906 093 0962 0978 1.00
.80 336 3.01 2.8l 2.69 2.6l 2.55 2.51 2.44
05 512 4.26 186 1.63 3.48 3.37 129 3.18
975 T.21 57 5.08 4.72 d.48 4,32 4.20 4.03
99 10.6 R.02 .99 6,42 6.06 5,80 5.6l 535
9395 13.6 1o 872 7.96 7.47 7.13 6.88 6,54
999 21209 V6.4 139 126 1.y 1 10.7 10,1
50 0490 0743 0845 0899 0932 0954 097 0.992
90 1.29 292 273 2.61 2.52 246 2.4 2.35
95 4.96 4.10 3.7l 3.48 3.33 3,22 314 3.02
978 6.94 546 4.83 4.47 4.24 4.07 395 3.78
] 10.0 71.56 6.55 5.99 5.64 5.39 5.20 494
995 12.8 5.43 H.08 7.34 6.87 6,54 6.30 597
999 210 14.9 126 i 10.5 9.93 9.52 896
.50 0484 0735 OFIS O0B88 0921 0943 0959 0981
L s 281 2.6l 248 239 2,33 2.28 221
95 4.758 1,89 349 3.26 1 3.00 2.9) 2,80
975 6.55 500 4.47 4.12 3.9 3.73 1.61 344
99 9.33 .93 595 541 506 4.82 4.64 4.39
595 11.8 B.51 7.23 6.52 6.07 576 5.52 5.20
999 15.6 13.0 10,8 9.63 H.HD 8.38 .00 7.48
50 D478 0726 DH26 OK7E 0911 09533 0945 0.970
90 3.07 2.70 2.49 2.3 2.27 2.21 216 2.09
55 4.54 364 3.29 1.06 2.90 2,79 21 2.59
975 6,20 4.77 4,15 1,80 31.58 341 3,29 342
59 &.68 6.36 5.42 4.89 4.56 4.32 4.14 389
995 10.8 7.70 .48 580 5.37 5.07 4 85 4.54
T 1.6 1.3 9,34 B.25 7.51 7.09 6.74 6.26
.50 0472 0718 0816 0868 0900 0922 0938 0,959
G0 2.97 2.59 2.38 225 216 2.00 2.04 1.96
95 4.5 3.49 110 2.87 2.7 2,60 2.51 2.39
075 587 4.46 1,856 1.51 3.39 303 .00 284
09 #.10 5.E5 .04 4.43 410 3.87 370 3.46
995 9,94 6,99 5.82 517 4.76 4,47 4.26 1.96
599 14.8 9.95 B0 710 646 65.02 5.60 5.24
50 0469 0,714 O0BI2 0863 08 0917 0932 0.953
.50 293 2.54 2.33 2.19 2.10 2.04 1.98 1,94 1.91
95 4,20 1.40 1.01 2.78 2.62 2.5) 2.42 236 230
4TS 5.72 .32 3,72 304 315 299 2.87 2.78 2.7
.99 7.82 5.61 4.72 422 1,90 167 150 1,36 3.26
595 9.55 .66 5,52 4,89 4.49 4,20 3.99 383 369
LG99 14.0 .34 7.55 .59 5.9 5,55 523 4.99 480
———
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Table C-5 (Continued) Percentiles of the F Distribution

Numerator df

A 10 i2 15 20 24 30 &0 120 a0
50 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.08 1.09
L0 2.54 2.50 246 2.42 2.40 238 234 232 2.2
45 3.35 3.28 3.22 als R 3.08 3.0 297 2.93
475 430 4.20 410 4,00 395 159 378 2373 3.67
99 5.81 5.67 552 536 528 5.20 5.03 4.95 4 86
495 7.21 TN 6.8 661 650 .40 618 LK 595
290 1.5 11.2 10,8 10,5 10.3 100 9.73 9.53 9.33
S50 1.01 1.02 1.03 1,04 1.05 1.05 1.07 1.07 1.08
L0 242 238 2.34 2.30 238 225 22 218 216
95 3.14 3.07 3.01 2,594 290 2.86 2.79 2.75 2.71
975 3.06 387 .77 147 inl 1.5 345 339 333
29 3. 26 511 4.96 4,81 4.73 4.65 4.48 440 4.3)
908 642 6.23 603 5.83 573 562 541 5130 519
599 S BY Q.57 9.24 H. 90 BT2 B.55 B.19 B.00 7.81
A0 100 1.01 .02 1.03 .04 1.05 1.06 1.0k 1.07
a0 2.32 228 224 2.20 218 2.16 2.11 208 2.06
25 298 2.91 2,54 2.1 2. 74 270 2.62 2.58 2.54
075 3 3.62 3.52 142 kS ¥ in 3.20 3.14 3.08
99 4,45 4. 71 4.56 G4l 4.33 4.25 4.08 .00 A9
Rk 5.85 5.66 £47 527 517 507 4 Hb 4.75 4. 6
oa9 8.75 B.45 8.13 7.80 T7.64 T.47 TAZ 694 6.T6
50 0,989 .00 1.01 1.02 1.03 1.03 .05 1.05 1.06
a0 219 215 210 2.6 204 2.01 1.96% 1.93 i
a5 2.75 2.69 262 2.5 2.51 147 2.38 2.34 250
974 337 32N 308 07 Y02 296 2 85 279 2712
g 4.30 4.16 @01 186 3.78 3.70 354 .45 336
995 509 4.91 4.72 4.53 4.43 4.33 4.12 4.00 1o
R 7.29 7.00 (.71 .40 6.25 6.09 576 559 542
0 0977 0989 1.00 1.01 1.02 1.02 1.03 1,04 1.05
o0 206 2.02 1.97 192 (1] 1.87 1.82 .79 1.7T6
a5 2.54 T 48 2.40 213 229 2.25 216 21 207
973 3.0 2.94 2.860 2.76 2,70 264 2.52 2.46 2.40
L9 1.80 1.67 3.52 3.7 R 321 3.08 21.9% 287
995 4.42 425 4.07 3.B% kAL 304 345 i ) 126
5949 6,08 581 554 525 510 4.95 464 4.48 4.31
S0 0 Sty 0,977 0,989 1063 1,01 1.01 1.02 1.03 1.03
VS0 1.94 .59 .54 1.79 .77 1.74 1.68 I .63 1.61
95 2.35 218 2.20 242 208 204 1.95 1.0 1.54
975 7T 2.68 2.57 246 pC 1| 2.35 2.2 2.16 2.09
o 337 kX | 100 204 2 B 2.78 2.61 2.5 2.42
995 385 368 .50 33z in 3.12 2.92 .41 2.69
] 5.08 4,52 4.56 4.29 415 400 A3 54 138
50 0,961 0972 0953 0.9% 1,00 .01 1.02 .02 1.03%
] 1.58 1.53 1.78 1.73 1.70 1.67 1.61 1.57 1.53
R h] bl L 2,18 2.1 2,03 1.98 1.94 1.84 1.79 1.73
TS 2.64 154 244 233 n 2.2 208 2. .94
o 317 3.03 289 274 2.6 258 240 2.3 221
L0995 1,59 142 .25 X6 297 287 2.66 2.55 2.43
] 4,64 4.39 4.4 1.87 374 1.59 3.2% 114 2.97
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Table C-5 (Continued) Percentiles of the F Distribution

Numerator df

Den.

dfl A i 2 3 4 5 & 7 B 9

0 .50 0466 0709 0,807 {3858 0800 0912 0,927 0.939 0.948
.90 2 HR 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.85
95 4.17 132 2.92 2.69 2.53% 2.42 2.33 2.27 221
975 5.57 4.18 3.59 3.25 303 2.87 235 2.65 2.57
.99 7.56 5.19 4.51 4.02 .70 147 130 117 107

995 9.18 6.35 5.24 4.62 4.23 1.95 34 358 145
9495 13.3 8.77 7.05 6.12 5.53 512 4.82 4.58 4.39

60 .50 0461 0701 0798 0849 0830 0901 0917 0928 0937

.50 279 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74
95 4.00 35 2.76 2.53 2.37 2.25 217 2.10 2.04
975 5.29 393 134 3o 279 2.63 2.51 241 2.33
99 7.08 4.98 4,13 3.65 .34 112 2.95 2.82 272
.99s 8.49 5.80 4.71 4.14 176 348 329 313 1.01
999 12.0 7.77 6.17 5.31 4.76 4137 4.08 186 366
120 .50 0458 0697 0793 0844 0875 08% 0912 0923 0932
A0 2.75 2.35 2,13 1.96 1.50 1.82 1.77 1.2 .68
95 3.92 o7 268 245 2.29 2.18 2.09 2.02 1.96
475 5.15 3.80 1 2,89 2.67 2.52 .39 2.30 2.22
G i.E5 4.79 195 348 A ) 2.96 27 2.66 2.56
995 B.18 5.54 4.50 192 3155 328 309 2.93 2.81
499 I 1.4 7.32 5.78 4.95 442 4104 3.7 3.55 338
o 50 0,455 0691 0789 0839 0870 0891 0907 0918 0527
90 2.7 2.30 208 1.94 I 85 1.77 1.72 1.67 1.63
95 384 3.00 2.60 2.5 221 210 2.01 1.94 1.88
975 5.02 369 2 2.79 2.57 2.4 2.9 .19 2.1
.59 6.63 4.61 3178 332 lno2 2.80 2.64 2.51 241

995 7.B8 5.30 4.28 372 3.35 .09 2.90 2.74 2.62
599 0.8 .91 542 4.62 4.10 3.74 347 3.27 110
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Table C-5 (Continued) Percentiles of the F Distribution

Numerator df

Den.

daf 1 i 12 15 20 24 30 60 120 a0

W .50 0,955 0966 0978 {0989 0,994 1.00 1.01 1.02 1.02
S0 1.82 1.77 1.72 1.67 1.64 I.6i .54 1.50 1.46
85 2.16 2.09 2.0 1.93 1.89 .54 1.74 I.68 1.62
975 251 2.41 2.3 220 2.4 2.07 1.94 1.87 1.79
] 2.98 284 270 255 247 2,39 2.21 21 2.01
995 134 118 30l 2.82 273 2.63 242 2.30 218
9499 424 4.00 375 149 136 in 2.92 276 2.59

&0 .50 D945 095 097 0978 0983 0(0.989 1.0 1,01 1.01
90 L e | .66 .60 1.54 1.51 1.48 1.40 1.35 1.29
95 1.99 1.92 .84 1.75 1.70 1.65 1.53 1.47 1.39
975 2,27 2.7 2.06 1.94 1.88 1.482 1.67 1.58 ]1.48
.99 263 2.50 2.35 2.0 2,12 2.03 1.84 1.73 1.60
995 2.90 2.74 2.57 .39 229 219 1.96 1.83 1.69
999 154 i 1.08 283 2.69 2.55 2.25 2.08 1.89

120 .50 0939 0950 0961 0,972 0978 D98  0.9% 1.00 1.00
S0 .65 1.60 1.58 1.4%8 .45 [.4] 1.32 1.26 1.19
95 .91 1.83 1.75 1.66 1.61 1.55 1.43 1.35 1.25
975 2.16 2.05 1.95 1.82 1.76 1.69 1.53 1.43 1.31
99 247 P 219 2.03 1.95 1.86 1.66 1.53 1.38
Jogs 27 2.54 2.37 2.19 2.08 1.98 1.75 1.61 1.43
S99 3.24 .02 278 2.53 2.40 2.26 1.95 1.77 1.54

w50 0934 0945 095 097 0972 05978 0989 994 1.00
L0 1.60 .55 .49 [.42 1.38 1.34 1.24 117 1.00
98 1.83 1.7% |.67 1.57 1.52 1.46 1.32 1.2 1.00
975 2.05 I.94 1.83 1.7 1.64 1.57 1.36 1.27 1,00
99 2.32 2.18 2.0d | B8 1.79 170 1.47 132 1.00
995 252 2.36 2.19 2.00 1.9%0 1.7% 1.53 1.36 1.00
999 296 2.74 2.5 227 2.13 1.99 1.66 1.45 1,00

Volume Il, Appendix C: page 14



Quantiles of the Mann-Whitney Test Statistic

Table C-6 Quantiles of the Mann-Whitney Test Statistic

n P m=2 I 4 5 ] 7 ] ] moo1r 12 13 4 15 @6 7 % e 20
ol 3 3 3 3 3 = 3 3 3 ¥ 1 5 £ ] 3 ] 3 3 3
s x 3 3 3 3 3 3 a B 1 1 3 1 3 3 3 3 a 1

5 A 3 i a 3 3 3 3 3 3 3 3 i 4 4 i 4 4 5 5

) L} et} 1 31 E ] £ i 3 4 + 4 5 5 b ] L 5 > [ /] L} L] L
151 ; | 3 k1 -4 & 4 5 5 5 5 [i] B ki T T T H L] L]
Al £ 4 4 5 . ] [ f 7 7 8 - E 9 u w1 1"
A [ [} fr i B 1 [ B [3 i [ e -1 1 s T T r 7
TR [ [ [ L. i [ [ 7 7 T £ H L L] i =5 @ L] L]

1 il (4] L] [ L1 1] T T H ] .1 L] 9 a9 ITH] L] i1 il il [ .

T f o [ 7 A B '] U] T ] 11 11 12 12 K] 13 4 14 LS

0% fa 7 T ] o q 1] 1 12 . 4 14 15 (N L 1]
i 7 # [ L IR [T & 12 12 3 4 15 It 17 7 12 19 20 3
A i iy i (1] itk L] 10 ] i 11 il 2 12 i i3 R ] 14 id 4
(R L8] jLH nik {LH] 1 il 12 i3 ] 13 (B2 14 is 16 Ife 17 17 1 1.3 1]

i 01 {111 mn ik 11 1z 12 i3 4 ] 5 I Iy 17 I8 18 [ & 20 0 Z}

2 0 i (¥] 13 1+ 15 15 s 47 18 1 1 S 1| 2 1 B M 28
R ] ] 12 (& ] 14 % (13 17 (R L - 1 22 ™ 28 M O Ir B OB
1 §] 12 14 15 17 (1] e S § T -« " T S | er S T | | 2 1
il 5 i3 % [E] 1% i3 [ L] 7 7 1H = (5 (4] el =k 21 pr | | |
IL] 15 15 15 i i (1] 12 0 M IZ B O3 M 2% W I W MW

5 M 15 15 s 17 18 W 2 2 2 o2 oM O 8 W B 20 : T T ¢
o oms 15 16 17 1B 1% 21 22 M M 25 27 I 229 N 3 33 3 O3S 3
ns 16 7 I M M 22 M X O O™ oMW M 32 34 35 36 % w4

1l 17 I8 20 23 M 2 W MW M 13 34 W M W4l a3 4 a6

f ] B | R i 21 I MmN 23 M M M W I ® W W 3 32 £ S |
{1 SO 1 | 22 D% B B v o’ N il n 33 L 5 iT B L

b A1 21 23 M 2% B OX® N 3 1 33 M 5 37 ¥ & 44 2 44
b2s 21 2% M4 B W W™ M 3 3B i 38 o4 4 4 s 47 8

i 2 M 2B N " S| I 4 ¥ W ¥ 4] 43 43 47 48 S 52 M4

N 3 B 2 W 31 1Y MW 4 a3 45 47 49 5 53 %% 58 60
A M M 2\ 2% s B I | | 12 M O35 M 37 M W M 42 43 M4 45
ME ® O W W 1 OB O3 O3 O3 41 42 44 45 47 48 N N 33

- M O W O3RN M\ M W MW O 4 43 45 4 4 S0 52 53 55 W
025 2B 30 37 W 35 37 MW 41 43 45 471 & 5 83 55 % 59 &1 A3

NiE] WM 13 35 17 40 42 44 456 44 W 33 55 57 W 2 M 66 68

0 nm 33 T 37 4 47 45 47 s R 5% 57 &80 62 6% BT T T2 75

(T 3B M W ¥ OB O 4 &2 4 45 4 4 B 51 2 M N 5 s
005 3 3 38 39 41 43 a4 4 48 %0 52 W 55 57 M 61 63 & &
L » N W 4 4 4 456 48 S0 T2 M 0SB 59 6 B & H) B M
s M W 4 4 45 47 W 52 sS4 M M 6l 63 & 68 71 T 7 7

A5 3 40 42 45 AT S0 52 55 57 M &3 A5 68 0 TR M TR OBl M

1] 9 42 44 47 S0 33 %% @ & & & MW M T M K RS BB W

KL 45 45 45 47 @8 4 5 £3 54 S0 M 60 61 &Y 65 67 69 n n
A 45 46 47 49 51 21 3% 2 B 2 & 6 8 ™M M W T M 82

9 01 45 47 49 5] 53 55 57T 0 A2 M4 67 & 72 ™ T 7 82 B 8BS
025 46 48 50 53 sh S8 61 63 66 6% TZ T4 77 d0 HY AF EE G0 0™

05 47 S %2 S5 %2 4] AL A7 TO 73 M 79 K BS B 91 W 97 1M

(1] 48 51 5 58 61 o4 6B 71 MO M M BT 91 ' 98 101 o4 (0§

Ay 5 45 5 5T 9 &1 62 64 A8 6B WO T3 O 7T 79 Rl A OB OB
MisE 55 56 S8 B 62 A5 &7 B T2 77T B K2 OB N7 W 93 W W

" ii]] 55 57 %9 A2 B A7 &9 72 75 TE R B} BA B9 02 W« 97 100 103

025 8 59 61 b 6T M 73y O ™M K ORS B 92 W vd i s s 1n
ns 57 o 63 A7 70 TS OTR Ry K1 X7 G0 93 97 100 104 107 111 J14 1IR
n L1 ¥ ] it 73 T Ry Kb AR 92 W5 W3 T onn 14 1 122 128
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Table C-6 (Continued) Quantiles of the Mann-Whitney Test Statistic

n p m=31 3 4 5 & I 9 M i 12 13 M 5 M6 IT I8 P 20
401 66 &b 67 6 0TI OFF TS OTT 79 K2 B4 BT O RY BT W 9% 90 W 104
M5 66 6T 69 7T T4 77T OED &3 HS B 91 % 97 100 W3 & I 1i2 1S

T 66 68 TI 4 TE 79 42 &5 RE9 92 95 WA QD1 102 w08 111 Wl4 17 1w
S &7 T 73 T B0 A3 B& 90 93 97 W0 104 07 111 114 118 12 135 19
5 6E 72 OTSOTY B3 86 90 94 SR 100 105 0% 113 117 131 134 128 132 136
0 T T4 M #2 B&E W M 98 103 107 110 115 119 124 126 132 136 140 145
M TR TR 79 HBLOE3 ®R6 RE 91 93 0§ OF 10F 1id 106 10 113 L6 1EE 1N
M5 TE B0 82 M5 OBE @1 94 97 100 103 06 LD 113 116 1M 123 126 130 133

p M TR OBl B4 BT S0 93 S 100 03 107 0 114 117 120 125 1% 132 135 139

S0 M) O EY A6 S 93 97 10h 105 108 LI2 ii6 1R iR i §32 36 l40 a4 S
{15 & B4 BR 92 95 100 105 109 111 LT 121 136 130 134 139 143 147 151 156
A B3 K7 91 b 10D 105 W9 114 11 123 128 (32 137 142 146 151 156 18D 168
01 91 9 %3 BS 97 0 103 W 109 112 1150 1ME 121 124 127 1300 134 137 4o
A0S el 43 95 9. 102 18 19 112 116 119 123 126 130 134 137 141 S 149 152

M 92 04 BT 100 104 OB 112 105 119 123 137 131 138 19 143 147 151 155 159

025 93 96 10D 104 108 112 16 1M 125 129 133 137 142 M6 151 155 159 1M 168
% G4 D% 10T 197 111 136 1200 J35 129 M3 1W . 143 148 153 157 162 167 172 ITh
A 96 0L 0% 110 LIS 1200 125 RS0 135 B40 145 150 155 1eD 66 1TV AT6 IR) I#e
00T 105 105 107 W 112 1S 8 121 125 128 131 I35 13 142 145 49 152 156 18D
A5 UGS 10T W0 113 117 121 124 128 132 136 140 144 148 15T 156 140 164 laB T3

= 01 106 1 112 116 119 13 128 132 136 140 144 149 153 157 162 166 17D 175 1T
025 107 11 1S 119 B2 O128 132 137 W2 146 151 156 161 165 170 175 IM0 184 i8S
A5 1 113 117 1320 137 132 137 142 147 152 157 162 167 T2 17T 83 1S 193 198
A0 T 1e 1210 126 131 137 14T 147 153 158 164 169 1TS IS0 186 191 197 3 MR
JHEL 1200 13 122 125 13 133 13 1M W2 M5 149 153 1357 18l 14 IGE 172 1TH 180
M08 120 173 126 129 133 137 140 145 150 154 158 163 167 172 106 BR1 1RSI0 1M

15 A 121 124 126 132 136 40 145 149 154 58 163 168 172 1T 182 17 191 186 2m
A5 122 1% 131 135 140 145 150 IS5 160 165 ITH 175 1D 18§ 191 196 201 206 210
A5 124 128 133 13 4 149 15 e0 163 171 IR IB2 1HT 193 198 MM 2 2% 271
00 1260 131 137 143 148 154 a0 Ie6 172 173 1WA IBY 195 200 207 213 219 1B )
A1 136 136 139 142 145 148 152 156 160 164 16K JT2 176 1A0 IRS 189 193 197 MR2
H0S 136 139 142 48 150 155 150 IS4 168 173 1TE 1R2  IRT 192 197 202 W7 XY Qe

16 EH) 137 40 144 149 153 154 163 168 173 178 1R1 1BE 193 198 203 04 213 219 234
25 13E 143 148 152 184 163 16 174 179 IB4 1M 194 201 W N2 218 M I 0
U5 140 145 151 156 162 16T ATY 179 MES 191 197 N2 ME 24 220 2w 332 I 144
A0 142 48 %4 160 166 173 179 LAS 191 19 204 211 AT 3133 230 23 M1 149 %
AN 153 154 156 159 WA I6T 1M 178 179 183 1B 19X 197 M0 M4 211 218 220 2
A5 153 156 160 Ied 149 173 UTE IR I8 193 19 203 208 214 219 IM 229 13 240

17 m 154 158 152 167 172 ITT 182 EY 102 19% 203 M9 X4 XN 228 N1 16 M2 M7
025 156 160 165 71 i6 1EZ AR 19F 199 28 211 2T 233 9 5 M1 MY 153 I8
A5 157 163 69 174 IR0 IBT 193 199 208 211 20B I 2 237 M3 280 2% 263 M
R (60 166 172 179 IES 192 190 206 212 1% 226 T3} 2 46 253 260 267 214 K1
AL FTLOOAT2 175 1R 1B 184 190 195 199 24 209 24 2R XM MR M) MW M3 O OME
D085 171 1T 17H R3O IBE 193 198 203 209 24 219 15 0 235 M2 24T 253 259 a4

18 A T2 O1TH 1BL IB6 IS0 1o 202 208 213 M0 225 X3 2T M2 MNE M M0 MWH M
25 174 179 IR4 180 196 202 JOR 214 720 237 133 2W M6 251 MR OSSO X7 XIR Im4
18 176 181 148 194 200 207 M3 230 23T 33} 240 4T 24 260 24T 274 281 2EM 295
10 178 185 192 199 206 213 220 227 IM M1 2 25 M3 M TR MS X7 30 N
0L 190 191 194 198 02 Md 211 e M XIS M 336 I e 251 257 2 e 273
DS 191 194 108 02 & 213 9 224 T 236 242 B 2% 260 265 XM ITR 184 20

19 AN 192 195 00 2We 2L 2T 23 m_: 235 41 4T 354 260 266 I I WS M MW
U35 193 194 M 210 206 223 229 234 243 249 256 263 260 27e 1R 200 297 MM MD
A% 195 32 WE N4 I XK OB 2 249 56 263 AT1 IR 285 M2 3 30T 34 A
0 198 208 212 219 227 M 242 M9 25T 264 272 OMAD O ZER 2% WA M1 M9 s 1M
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Table C-6 (Continued) Quantiles of the Mann-Whitney Test Statistic

n

P

ik
A%
N
A25
A8
0

m=2

eatil
211
212
213
115
218

3 4 -] f T L) ¥ o o2 3 4 5 16 IF I8 12 0
211 24 YA 2 227 233 237 M3 4R 253 350 XS IO 76 ZEL 287 193 299
414 Ty W4 LY 5 4 AT 53 38 265 I 278 284 290 297 33 30 316
206 21 227 [/} W S X1 IF O M OTH M4 W O9R 34 31 R A
2% 125 231 213§ 345 251 259 Qo6 373 IBO ZRTY I 3 309 316 323 330 338
2 X9 2w 243 280 25H XS 273 2RO 2EN 295 33 311 3R 326 334 M1 30
226 233 241 W49 I5T 268 273 ZE] 289 297 IS 33 321 330 33 346 334 363
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Guantiles of the Kruskal-lWallis Test Statistics for Small Sample Sizes

Table C-T Quantiles of the Kruskal-Wallis Test Statistic for Small Sample Sizes

Sﬂmpfe Sizes Wa on Wias Wo oo
2 2,2 3.7143 4.5714 4.5714
3,2, % 3.8571 4 2857 4.2857
3.2.2 4.4643 4.5000 5.3571
3,3, % 4 0000 4.5714 5.1429
3.3 2 4.2500 5.1389 6.2500
3,3, 3 4.6000 5.0667 6.4889
4,2, 1 4.0179 4.8214 4.8214
&, 2; 2 4.1667 5.1250 6.0000
4,3, 1 13 8889 S.0000 5.8333
4,3, 2 4.4444 5.4000 6.3000
4, 3, 3 4.7000) 3.7273 6.7091
4. 4, 1 4.0667 4.8667 6.1667
4, 4, 2 4.4455 5.2364 6.8727
4, 4,3 4.773 5 5758 71364
4, 4, 4 4.50010 5.6538 7.5385
BB X 4.0500 4.4500) 5.2500
5.2, 2 4.2933 5.0400 6.1333
- - Pl 3.8400 4. 8711 6.4000
5, 3,2 4.4946 5.1055 6.8218
9,33 4.4121 5.5152 6.9818
5 4,1 3.9600 4.8600 6.8400
%49 4.5182 5.2682 7.1182
5.4, 3 4.5231 5.6308 7.3949
5 4,4 4.6187 5.6176 7.7440
958, 1 4.0364 4.9091 6.8364
By 2 4.5077 5.2462 7.2692
5 5,3 4.5363 5.6264 7.5429
5,5, 4 4.5200 5.6429 7.7914
5,5,58 4 5000 5.6600 7.9800

el
Bl
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Guantiles of the Wilcoxon Signed Rank Test Statistic

Table C-8 Quantiles of the Wilcoxon Signed Ranks Test Statistic

mnin+1)
Womes Woo, Wopzs Woos Woio Wooe Woas Woao W so 3

n=id (i) i ] (1] 1 3 3 4 5 10
] 0 0 0 1 3 2 5 & T.5 15
&) 0 0 1 3 4 s ] 3 o 140.5 21
T A 1 3 1 f 9 11 - 14 28
8 1 2 4 [ 4] 'u'l 12 14 16 18 36
o9 2 4 5] L] 11 15 18 20 225 45
10 ] 6 ] 11 15 19 ¥ 574 25 275 55
11 4] bt 11 e 18 23 27 30 33 66
12 B 1ih 14 I8 22 28 32 36 39 T8
13 10 13 18 22 27 a3 aR 42 455 91
14 13 16 22 26 32 39 -4 48 5235 105
15 16 20 26 iy | 37 45 51 55 6l 120
16 20 24 30 36 43 51 SR H3 4%, 136
17 24 28 35 42 49 58 65 71 6.5 153
18 2B 33 41 45 56 Gy 73 K 5.5 171
19 33 38 47 54 63 T4 B2 HY 95 1M
20 38 44 53 &l 70 83 o1 O 105 210
21 ER 50 39 [ats] = 91 1 () 105 1155 131
22 &G99 T 67 ThH 87 LMD 116 119 126.5 153
23 55 63 74 =4 95 LD 120 130 138 176
24 62 70 82 92 105 120 131 141 150 M0
25 Lt 77 91 101 114 131 143 153 162.5 325
26 T6 B85 99 i1l 125 142 155 165 175.5 351
27 B4 04 10 120 135 154 167 178 1 59 378
2 L 102 117 131 146 1 66 180 192 203 406

29 1 111 127 141 158 178 193 206 2175 435
30 1o 121 138 152 170 191 207 220 2325 465
21 L9 131 1448 164 182 205 221 235 248 490
32 129 141 e 176 195 219 236 250 264 528
a3 139 152 1M 188 208 233 251 266 2805 s61
34 149 163 L83 201 222 248 20O 282 2VT.D 395
as Iy 175 196 214 236 263 283 299 315 &30
A 172 1B7 209 228 251 279 299 317 333 Glls
37 I 54 199 222 242 266 I 316 i35 351.5 703
AH 196 212 236 257 282 312 334 353 3705 741
39 208 225 250 272 298 329 352 372 390 T80
Al 221 239 265 287 314 347 371 Ja1 410 820
a1 235 253 280 303 331 s 390 411 430.5 HO1
42 248 267 295 320 349 384 409 43) 451.5 903
43 263 282 311 337 366 403 429 452 473 946
A4 277 297 328 354 3B5 422 450 473 495 900
45 292 313 344 AT2 403 442 471 495 S517.5 1035
46 AR 320 362 390 423 463 492 517 5405 1081
47 324 a6 379 4D 442 484 514 540 564 1128
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Table C-8 (Continued) Quantiles of the Wilcoxon Signed Ranks Test Statistic

ni{n- 1)
W nos Waonr Woozs  Woos Wnan Woao Wooan Woao YWooso 2

48 340 363 397 428 463 505 536 563 58HE 1176
49 357 3R1 416 447 483 527 559 587 6125 1225
50 374 398 435 4467 504 550 583 611 637.5 1275

Far i larger than 50, the p quantile w; of the Wilcoxon signed ranked test statistic may be

. ) alr+1) aln+1)(2n+1) ) h
approximated by w, = -——4— =X, 1 , where x; is the p

guantile of a standard normal random variable, obtained from Table C-1.
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Quantiles of KendalPs Test Statistic

Table C-9 Quantiles of the Kendall's Test Statistic

it B = 2N B0 LTS SO0 B95
4 4 4 6 6 G
5 6 6 B 8 10
6 7 0 11 I 13
7 9 ¥ 13 15 17
B o 14 16 I8 20
9 12 16 I8 22 24
10 15 19 21 25 27
1 17 Z1 25 29 31
12 18 24 28 14 36
13 22 26 32 38 42
14 23 3l as 4] 45
15 27 33 39 47 51
16 28 36 44 50 56
17 3z 40 48 56 62
18 35 43 51 61 67
19 37 47 55 65 73
20 40 1] 60 70 8
21 42 54 64 76 B4
22 45 59 69 Bl 89
23 49 63 73 B7 57
24 52 66 78 02 102
25 56 70 84 98 108
26 59 75 B9 105 115
27 6l 79 93 111 123
28 66 84 98 116 128
29 68 88 104 124 136
k1] 73 93 104 120 143
31 75 o7 115 135 149
3z 80 102 120 142 158
k) 84 106 126 150 164
34 B7 il 131 155 173
35 91 115 137 163 179
36 94 120 144 170 188
37 98 126 150 176 196
38 103 131 155 183 203
39 107 137 161 191 211
40 110 142 168 198 220
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Table C-3 {Continued) Quantiles of the Kendall's Test Statistic

n p = .9 950 975 . 99() 095
41 114 146 174 206 228
42 119 151 181 213 235
43 123 157 LB7 221 245
44 128 162 194 228 252
45 132 168 200 236 262
46 135 173 207 245 271
47 141 179 213 253 279
48 144 186 220 260 288
49 150 190 228 268 296
50 153 197 233 277 305
51 159 203 241 285 315
52 162 208 248 294 324
53 168 214 256 302 334
54 173 221 263 311 343
55 177 227 269 319 353
56 182 232 276 328 362
57 186 240 284 336 372
58 191 245 291 345 381
59 197 251 299 355 391
60 202 258 306 364 402
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Quantiles of the Kilmogorov Test Statistic

Table C-10 Quantiles of the Kilmogorov Test Statistic

One-Sided Test
p=.9 95 975 .99 995§ p=.90 .95 75 L
Two-Sided Test
p=.80 90 9§ 98 .99 p=40 % 95 08 09
a=1 900 950 975 .%90 .995 a=21 226 259 287 321 .24
2 .6B4 776 842 900 929 22 221 283 281 4 AW
3 565 636 .T0B 785 829 2y 26 247 275 307 33D
4 493 565 624 68O 7N 4 M2 242 269 30t 323
5 447 509 363 627 669 25 208 238 (264 295 37
6 410 468 519 57T 617 26 .24 233 259 290 LA
7 381 438 481 538 .57 7 200 22% 254 284 305
B 358 410 454 507 542 28 JO%7T 225 250 279 L300
9 339 387 430 480 513 2% 193 2% 246 275 295
0 323 349 400 457 489 o 10 28 242 2700 290
11 308 352 891 437 468 il 87 24 (238 266 25
12 .18 338 375 419 449 3z 1B4 211 234 (262 2R
13 285 .325 361 404 432 33 182 208 231 A58 A7
14 275 314 .M9 .30 418 M7 205 227 2% 2T
15 .266 34 .38 377 40 3 77 202 224 251 269
16 258 295 .327 .3e6 .392 I 074 099 221 247 (265
17 .250 286 318 355 3R] o720 1%e 28 244 262
18 244 279 309 346 371 g 1 ied 2150 241 258
19 .231 271 3001 337 361 o 168 191 243 238 (255
20 232 265 .94 33 352 40 165 89 2100 135 2.2
approximaion 107 12 136 12 Led
for » > 40 Vi Va Va Vo Va
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Guantiles of the Smimov Test Statistic for Two Samples of Equal Size

Table C-11 Quantiles of the Smirnov Test Statistic for Two Samples of Equal 5ize, n

Crne-Sided Test: One-Sided Test:
p=.9% .95 B " B K F=.90 .95 275 99 L5

Two-Sided Test:! Two-sided Tesi:
po= .8} .90 95 .93 99 p= .80 .9 .95 98 99
n=1 1211 213 =120 &/20 720 BfM S0 10/20
4 31 /4 34 21 &j21 721 8121 921 10421
5 35 3/5 4/5 4/5 4/5 22 T2z 8/22 B2 1022 10/22
6 38 46 46 56 56 23 23 /23 923 10§23 10/23
T 47 47 57 517 57 24 T4 8/24 X4 1024 11724
8 4/8 4/  5/8 58 &/8 25 T/28 Bf25 925 1025 11/25
9 49 519 50 &6/9 69 26 126 826 926 1026 11726
10 410 S0 &/10 &10 T7/10 27 1127 B8j27 927 11527 11)27
11 5 S eftl 7L 7 28 B)28 928 10428 [11/28B 12/28
12 512 52 612 T2 T2 2% B9 929 1029 1129 12/29
13 513 613 &f13 T7/13  8/13 i 8730 9/30  10f30 L1530 12430
14 54 614 T4 714 B4 il 8431 9/31 10431 11f31 12§00
15 5/1S G/1S 75 815 815 32 832 932 10)32 1232 12132
6 6Gfl6 6fl6 T8 Bil6 916 4 834 10/34 11734 12/34 13/34
17 &f17 TIWTF T BT 917 6 9036 1036 11/36 12/36 13/36
18 &fIR 7/18 R/IE 918 9/19 33 538 10f38  11/38 13/38 14/38
19 619 719 B9 919 919 40 9740 10/40 12/40 1340 14/40
Approximation 1.52 173 1192 245 LW
for o > 40: Vi v Vn Ve V'
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Quantiles of the Smimov Test Statistic for Two Samples of Different

Size

Table C-12 Quantiles of the Smirnov Test Statistic for Two Samples of Different
Size, nand m

One-Sided Test: p = .90 95 973 .99 .995
Two-Sided Test. p = .50 a0 95 .08 99
Ny=1 N;= 9 17/18
HiJ )]
N;=2 Ny= 3 5/6
4 3/4
5 4)5 4/5
6 5/6 36
T 5/7 6/7
] 3/4 7/8 1/8
9 7% B9 B/9
10 710 4/5 5710
Ny=3 Ny= 4 3/4 374
5 2/3 4/5 445
G 2/3 2/3 5)6
T 2/3 57 67 6/7
B 5/8 34 3/4 78
9 243 243 7/9 g9 B8/9
10 3/5 710 415 /10 g/10
12 2 2/3 34 5/6 1z
Ny=4 Ny= 5§ 35 34 4/5 415
& Tz 2/3 A4 5/6 5/6
7 17/28 57 34 6/7 a/7
] 5/8 5/8 34 [} 78
9 5/9 2/3 14 719 B9
10 11/20 13/20 T/10 4/5 45
12 7/12 213 2/3 34 5/6
16 916 5/8 116 34 13/16
Ny=35 N;y= ¢ 3/ 213 /3 Jf6 56
47 23735 57 2915 &/7
B 1120 518 2740 4/5 4/5
9 5/9 /5 31/45 719 4/5
10 1/2 3/5 710 7/10 4)5
15 815 /5 213 11/15 11/15
20 1/2 1120 3l5 7710 34
Ny=6 Ny= 7T 23/42 47 29/42 5/7 s/6
] 12 7/12 2/3 34 /4
9 12 519 2/3 1318 15
10 1/2 17/30 19)30 710 1115
12 12 7(12 712 2/3 34
14 4/9 5/9 1118 2/3 13/i8
24 11/24 1/2 T2 5/8 23
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Table C-12 (Continued) Quantiles of the Smirmnov Test Statistic for Two Samples of
Different Size, n and m

One-Sided Tesi: p= %0 .95 075 .99 9G35
Two-Sided Test: p =80 80 .95 A8 9y
Ny=7 MNy= & 2756 3356 5/8 41{56 34
9 11/63 50 40/63 517 47/63
10 3370 39/70 43170 7710 5i7T
14 i 12 47 /14 5/7
28 347 13/28 15/28 17/28 914
10 19{40 21140 2340 27/40 7/10
12 11/24 1/2 12 5/8 2{3
16 Ti16 172 ai16 5/8 38
32 1332 76 12 916 1932
Ny=9 N,=10 TS /2 26/45 213 31/45
12 41% 12 5/9 1118 2/3
i3 19/45 2245 815 3/5 29/45
18 T8 419 12 5/9 11/18
36 1336 5/12 17/36 1936 a9
Ny=10 MN,=15 215 TS 12 17/30 19/30
20 215 920 1/2 148/20 3j5
40 7120 25 9/20 12
Ny=12 N;,= 15 23/60 9/20 1/2 1420 712
16 3/8 R 23/48 13/24 712
18 13736 512 17136 19/36 5/9
20 11730 5/12 7115 3160 17/30
Ny=15 Ny=20 7720 2/5 13/30 29/60 11/60
Ny=16 N,=120 27/80 3180 17040 19/40 41780
Large-sample fm 4+ n fm+ n jm 4 n fm +n m +
approximation 1.07 — 1.22 o 1.36 e 1.52 e 1.63 e
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