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ANSWER QUESTION ONE & ANY THREE QUESTIONS:

- For all questions, clearly state the name of the test, the null & alternate hypotheses, the test
statistics, the decision rule, the level of significance, the decision & the conclusions.

QUESTION ONE. [ 20 + 20 marks |

Ten students took a road test for driving skills as well as a written test on traffic rules. Their scores
on both tests are as follows:

Student Written Test Road Test
1 25 38
2 30 36
3 42 50
4 44 45
5 58 30
6 59 78
7 75 - 77
8 79 85
9 87 65

10 90 76

a. Test first (i) that the road test scores are higher than the written test scores at 5% level of
significance, and then (ii) that a students score on the road test is not different from his or her
score on the written test at 10% level of significance using an appropriate test based on the
binomial distribution.

b. Test again either a(i) or a(ii) using another appropriate test not based on the binomial
distribution. Also find the P-value.

QUESTION TWO. [ 14 + 6 marks |

a. The amount of damage to the soil on a farm caused by water and wind is examined for many
different farms. At the same time the type of farming practiced on each farm is noted, with the
following results (the values are the number of firms).

Type of Farming
Amount Minimum
Of Damage Tillage Contour Terrace Other
No damage 17 19 4 21
Slight damage 3 10 4 42
Moderate damage 0 2 2 34
Severe damage 0 0 2 6

Use the Kruskal-Wallis test to determine whether the type of farming affects the degree of damage.
Use a =0.05. Also calculate the P-value.

b. If so, which types of farming pracﬁcéd are significantly different?
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UESTION THREE. [ 20 marks ]

The emissions of nitrous oxide from last year’s model of automobile have been measured for
thousands of cars and found to be approximately normal with mean 5.6 and standard deviation 1.2.
Twelve of this year’s model automobile have been tested with the results

4.8,62,6.0,59,6.6,5.5,5.8,5.9,63,6.6,6.2,5.0

Does this year’s model appear to have the same distribution as last year’s model? Find the P-value.
QUESTION FOUR. [ 10 + 10 marks ]

a. The sergeant recalls that in the “good old days™ the upper quartile for time required to complete
the obstacle course was 42 minutes. He suspects that the new recruits are not as fit as the recruits
in the good old days, so he times them on the obstacle course. He finds that out of 38 recruits,
only ten of them complete the course within the 42 minute time period. Use the quantile test to
test the hypothesis that the upper quartile is 42 minutes against the appropriate one-sided
alternative. Use 5% level of significance.

b. Five doctoral students took a test on current affairs. The ages of the doctoral students and their
test scores are given below.

Age Test Score
24 68
31 85
38 84
45 92
45 90

Do older students tend to get higher test scores? Use either Spearman’s p test or Kendall’s 7 test
with o = 0.10.

QUESTION FIVE, [ 20 marks ]

The number of eggs laid by a group of insects in a laboratory is counted on an hourly basis
during a 24-hur experiment, to test that the number of eggs laid tends to be minimum at 2:15pm,
increasing to a maximum at 2:15am, and decreasing again until 2:15pm. The hourly counts are as
follows.

Time #Eggs Time #Eggs Time #Eggs
9am 151 S5pm 83 lam 286
10am 119 6pm 166 2am 235
llam 146 Tpm 143 3am 223
Noon 111 8pm 116 4am 176
lpm 63 9pm 163 Sam 176
2pm 84 10pm 208 6am 174
3pm 60 11pm 283 7am 139
4pm 109 Midnight 296 8am 137

Use the Cox and Stuart test for Trend at 5% level of significance. Also calculate the P-value.
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TABLE Al NMNormal Distribution”

Selected values  Zoaw = 37190  Zowes = ~32905  Zogs = ~ 190D  zpy = ~1.6449
Zom = 37190 Zow = 32905 Zym = 19600 zpy = 16449

P 0.000 0.001 0,002 0.003 0.004 0.005 0.006 0.007 0.008 0.009

0.00 ~30902 -287B2  -27478 26521 25758 -2512i —24573 24089  -23656
o.0l ~13263  ~22504 ~2.2571 -22262 -=11%73 21701 —211444  ~L1201 ~2096% 20749
002 -20537 20335 ~20141 L9954 ~19774 19600  ~1.543) —1.9268 -19110  —1.8957
0.0} -1 8808  —1.8863 —1.8522 ~—|.8384 18250 -IBli9 —L7991 L7866 —1T77M4  —1.7624
004 L7807 —17392 ~1727% 17169 17060 16954 146849 16747 16646  —).6546
005 16449 —16352 —1.6258 —l.6l64 —16072 15982 —1.5893 —|5B05 ~157i8 —1.5632
00 135548 15464 ~1.53%2  -15301 -15220 154 —15063 —14985 -[4909 —14833
007 ~[4758 ~[4684 14611 —14538 —14466 14395 14325 ~|4255 ~ 4187 ~i4il8
008 4051 -13984 —13%9i7 -13852 13787 —~LAT22 13658 —13595 —-13532  —1.346%
009 —1340B —1334 13285 13225 13165 ~—13i06 ~i3047 12988 12930 ~}.2873
o.j¢  —i2BI6 —I2759 —12702 ~12646 1259 ~-12536 —~12481 -12426 12372 -12519
0.i1 -12268 ~-12212 ~-12160 —12107 —12055 —)2004 —1.0952 —1Li%01 —1.i850 —L1800
012 —LI750  ~Li700 11650 —L}601  —1.I552 L1503  ~Li455 ~L1407 —1.135% —LI131]
013  ~—Li2e4 ~Li217  =-LHI70 ~LHB  -1L1077 —Li03] ~1.0%85 —1.093%9 —1.0893 - 10848
0.4 ~1.0803 ~1.0758 —10714 10669 —10825  —1.0581 ~1.0537  —1.0454 -~ LD450  —1.0407
0.5 -1.0364 0322 -10279 10237 ~i0I%4 10152 10010 —|006Y —10027 —0.9986

0.16 —0.9%5 -09904 —09863 09822 09782 ~0574i ~0.8701 ~09661  —0.9621 ~0.9581
017 —09542  ~09502 —05463 ~09424 —09385 05346 09307 095269 09230 095192
c.i8  —09i54 05116 05078 09040 05002 0895 -08927 0889 —O0.88S3 —0.8816
oly 08T -08742 08705 —08669 —08633 0859  ~0B560 —0B524 ~0B488  —0B452
620 08416 —~0.8381 -0.8345 —0.83i10 —08274 —0.8239 ~08204 -0Bl69 08134 —080%9
0.21 —0BD64 08030 07995 07961 07926 07892 —07858 -—-07E4 07790 07756
022 —07722 —076B8  —0.7655 -—-0.7621 —0.7568 —07554 —07521 ~0.7488 07454  —0.7421
023 07388 —0735 -0.732r -0.72%0 07257 07225 07152 07160 —07128  ~0.7095
024 —0.7063 ~0.7031 —-0£99% ~0.6967 —0.6935 —069%03 06871 06840 —06BOB  ~06776

TABLE Al (Continued)

P 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.00%
0.25 06745 06713 06682 06451 06620 04588 —0.6557  —0.6526 —0.6495 —-0.6464.

0.2 ~0.6433 -0.6403 -0.6372  ~0.6341 -0.6311 —0.6280 ~0.6250 -0.6219 —0.618% ~0.6158
027 06128 —-0.6098  —0.6068 -0.6038  —0.6008 ~0.5978 ~0.5948 —05918 —0.5888 ~0.5858
0.28 —0.5828 —0579% 05769 05740 ~05710 ~0.5681 —0.5651 —0.5622 ~-0.5592 —0.5563
0.29 ~05534  —05505 ~0.5476 05446 —05417 05388 —0.5359 ~—0.5330 =0.5302 —0.5273
030 05244 —0.5215 —05187 05158 —05129% —05101 ~0.5072 ~0.5044 —0.5015 ~0.4987
0.31 ~0.4959 —0.4930 —04902 04874 ~04845 ~0.4817 —0.478% ~0.4761 —~04733 -0.4705
0.32 ~0.4677 —0.4649 ~0.4621 —~0.4593 —0.4565 ~04538 —-04510 -0.4482 ~-0.4454 ~0.4427
0.33 —0.439% ~04372 04344 04316 ~0.428% —~0.4261 ~0.4234 —0.4207 ~-0417% —0.4152
0.24 ~04125 —-0.40%7 -04070  —0.4043 —~0.4016 —0.398¢ —0.3%61 ~0.3934 -~0.3907 —0.3880
€.38 —0.3852 —0.382¢ —0.379% —0.3772 —{.3745 —037(% —0.3692 ~0.3645 —(.3638 —0.3610
8.36 —{0.358% —0.3558 —0.383! —0.350% —0.3478 —0.3481 ~0.3425 —0.3308 ~0.3372 —~0.334F
0.37 —~0.331¢ —2.32%2 —0.526¢ —0.323¢ =223 —Q0.I{8¢ —0.3166 =020 —0.2107 =308 |
0,38 —0.3058 —{.302¢ —0.3002  —0.287¢ —(.2250 02524 —{.28% ~0.281%
e.xg —{.27% —~0274] —-Q27i% —0.268% —0.2887 2EIT —0.255%
0.4 ~0.2522 . =248 —D24EC —-0.2430 —~0.2404 —0.237¢ —0.2201
24} -Q.2275 ~0.225¢ —0.2224 ~0.2180 —02177 —0z147 —~0212t —0.2045
G642 -0201¢ —0.19%3 —~0.1968 01942 ~&i2(7 -0.18%1 —0.1868 —0.1840 —Q1815 -g.17e8
£.43 —0.1764 —0.1738 ~0A713 —0.1687 ~0.1662 ~0.1637 —={.1611 ~Q.1586 —0.1560 —0.1535
0.44 ~0.1510 ~0.1484 —0.145%  —0.1434 ~0.1408 —0.1363 —0.1358 —0.1332 ~0.1307 —0.1282
0.45 —0.1257 ~0.1231 —-0.1206  —C.118t ~0.1156 =0.1130 -0.1105 —0.1080 —0.1055 -0.1030

0.46 -0.1004 —~0.0879 —0.0954  ~0.052%  -0.0904 —0.0878 -—0.0853 —0.0828 -0.0803 ~0.0778
647 —0.0753 ~00728 —00702 00877  -D.0652 —~0.0627 —0.0602 ~-00577  ~0.0552 -0.0527

. 48  —00502 —0.0476 00451 . —0.0426  —0.0401 -0.0376  —0.0351 ~0.0326  —0.0301 —0.0276
0.49  —0.025] ~-0.0226 00201 ~—00175 —00I50 —00I25 —00i100 —00075  ~—0.0050 ~—0.0025
6.50 0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150 0.0175 0.0201 0.022¢
0.51 0.0254 0.0276 0.0301 0.0326 0.0351 0.037¢ 0.040] 0.0426 0.0451 0.0476

0.52 0.0502 0.0527 0.0552 0.0577 0.0602 0.0627 0.0652 0.0677 0.0702 0.0728
0.53 0.0753 0.0778 0.0803 0.0828 0.0853 0.0878 0.0504 0.0929 0.0954 0.097%
0.54 0.1004 0.1030 0.1055 0.1080 0.1105 0.1130 0.1156 a.1isl 0.1206 0.1231
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Table Al (Continued)

P 0.000 0.001 0.002 0.002 0.004 0.005 0.006 0.007 0.008 0.00%
0.55 0.1257 0.1282 0.1307 01332 0.1358 0.1383 0.1408 0.1434 0.1459 0.1484
0.56 ‘0.1510  0.1535 0.1560 0.1586 o.1611 0.1637 0.1662 0.1687 0.1713 0.i738
057 0.1764 0.178% 0.1815 0.1840 0.1866 0.1891 0.1917 0.1942 0.1968 0.1993
0.58 02019 0.2045 02070 0.20% 02121 02147 02173 02198 02224 02250
0.59 02275 02301 0.2327 02353 02378 0.2404 02430 0.2456 02482 0.2508
0.60 02533 0.2559 02585 02611 02637 02663 0.268% 02715 0.274| 02767
0.61 02793 02819 0.2845 02871 02898 02924 02950 02976 03002 03029
0.42 0.3055 0.3081 03107 03134 0.3160 03188 03213 03239 0.3246 0.32%2
0.43 03319 0.3345 03372 03398 0.3425 03451 03478 0.3505 03531 03558
0.64 0.3585 03611 0.3638 03665 0.3652 03719 0.3745 0372 03799 0.3826
0.65 03853 0.3880 0.3%07 03934 0.3961 0.3989 04016 04043 0.4070 0.4057
0.66 04125 0.4152 04179 0.4207 0.4234 0.4261 0.4289 04316 04344 04272
0.67 0.4399 0.4427 04454 0.4482 04510 0.4538 04565 0.4593 0.4621 04649
0.68 04677 0.4705 0.4733 0.4761 0.4789 04817 0.4845 04874 0.4902 0.4930
049 0.4959 0.4987 0.5015 05044 05072 05101 05129 05158 0.5187 05215
0.70 05244 05273 0.5302 0.5330 05359 0.5388 05417 05446 0.5476 0.5505
0.71 05534 0.5563 05592 05622 05651 0.5681 05710 05740 0.5769 05799
0.72 0.5828 0.5858 0.5888 05918 0.5948 0.5978 0.6008 0.6038 0.6068 0.6098
0.73 a.6128 0.6158 0.6189 0.6219 0.6250 0.6280 0.6311! 06341 0.6372 0.6403
0.74 0.6433 0.6464 0.6495 0.6526 0.6557 0.6588 0.6620 0.6651 0.6682 06713
075 0.8745 0.6776 0.6808 0.6840 0.6871 0.6903 0.6935 0.6967 0.695% 0.7031
0.76 0.7063 0.70%5 0.7128 07160 07192 07225 0.7257 0.72% 07323 0.7356
0.77 0.7388 0.742} 0.7454 0.7488 0.7521 0.7554 0.7588 0.7621 0.7655 0.7688
0.78 07722 0.7756 0.779%0 0.7824 0.7858 0.7892 0.7926 0.7961 0.7995 0.8030
0.79 0.8064 0.8099 08134 08169 0.6204 0.8219 0.8274 08310 0.8345 0.8381
0.80 08416 0.8452 D.g488 0.8524 0.8560 0.8596 0.8633 0.866% 0.8705 08742
0.8l 08779 0.88i6 0.8853 0.8890 0.8927 0.8965 0.5002 0.5040 0.5078 05116
0.82 0.9154 0.5192 0.9230 0.9269 0.9307 0.5346 0.9385 0.9424 0.9463 0.9502
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Table Al (Continued)

4 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.00%
0.83 0.9542 0.9581 0.9621 0.9661 0.970] 0.5741 0.9782 0.9822 0.9863 0.9904
0.84 0.9945 0.9986 1.0027 1.0069 Lolig 1.0152 1.0194 1.0237 1.0279 1.0322
0.85 1.0364 1.0407 1.0450 1.0454 1.0537 10581 1.0625 1.0669 10714 LO758
0.86 1.0803 1.0848 1.0893 £.0939 1.0985 11031 11077 1.1123 Lii70 L1217
0.87 1.1264 L3 1.135% 1.1407 1.1455 i1.1503 i.1552 1160t 1.1650
2.68 i.1750 1.1800 1.iB5Q t.190! 1195 L2107 [.2160
a.8¢ [.2268 [.23t¢ 12372 12426 f.24E] 1.2646 12702
6.9 [281¢6 12872 [.2230 1.2982 L7 12225 £.228%
agl 13408 [34ge 135352 L35%F L3EEC 1.Ie52 1.2e07
€52 L4001 LALE7 14258 tazet . L4558 Lagl!

8.53 LAT5E [ £20¢ 14ses 15003 LBl L 15301 int
.94 LESAL LE71E [.560% 15892 [t 16072 Gl L.E25G
6.e% [ 6443 [ 6646 L6747 {.684% {6254 L7060 1.716% L727¢%
4.96 17507 LI744 1.7866 L7981 1£:3553 t.8258 1.E384 [.8522
.27 1.8808 Lelie 1.9268 19431 i.9600 18774 1.9954 20141
0.9¢ 2.0537 2.0969 2.1201 21444 21701 2.1873 22262 22571
.99 2.3263 2.4089 24573 25124 25758 2.6521 27478 2.8782

60§

Sounce. Generated by R. L lman. Used with permission.

*The entries in this mble are quantiles 7, of the standard normal random variable Z selected so P(Z 5 2} = pand PIZ > z) = | — p. Note that the
value of b to two decimal places determines which row to use; the third decimal place of p determines which column €o use to find z,.



TABLE A2 Chi-Squared Distribution® ]
. il | | TABLE A3 Binomlal Distribution®
p= g.750 . 0.900 0.950 0.975 0.990 0.995 0.999

n = 0.0 0.10 0.1 .24 .25
k=1 1313 2706 3841 504 6635 7879 1083 ] LA R B e 030 035 040 048
2 2773 4.605 5991 7.378 9210 1040 13.82 ~ t o0 09500 09000 08500 0800 07506 07000  0.6500 06000 05500
3 4,108 6251 7.815 9348  11.34 1284 1627 , I 1.6000 10000 10000 10000 10000 10000 10000 10000 1.0
4 5.385 7.779 9488 1044 13.28 14.86 18.47 1 S 09015 08100 07225 044 § 5625 ' ' 2000
5 6.626 9236 11.07 12.83 15.09 1675 2051 " 09975 09500 - 4400 05625 04900 04225 03600 03025
" 7841 10.64 12.59 1445 1681 1855 1246 : . X 09775 8500  uSI75 09100 08775 08400  0.7975
7 9.037 12.02 14.07 16.01 ;'g.“ 2028 34.%2 A s ; 1.0000 1.0000 1.0000 F.0000 1.0000 £.0000 1.0000 1.0000 1.0000
8 1022 13.36 1551 1753 09 2196 6.13 0.8574 07290 06141 03w 04209 3430 \
9 11.39 14.68 1692 19.02 21.67 23.59 17.88 : I 09928 09720 09392 08%0 8433 37;40 33}'33 3‘2'60 03748
10 1255 15.99 18.31 2048 2321 25.19 2959 1 09999 - 09990 0996 09920 0584 0. y 6480 0.5748
oo 1370 1728 1968 2051 M7 276 312 T oo 1000  1ao00  fomo 1000 1000 o000 10600 1oado
iz 14.85 1855 21.03 234 y1 %] 1830 3291 : : 000 10060 10000 10000 0000 1.0000  1.0000
13 15.98 1981 7236 24.74 27.69 29.82 3453 4 0 0.8145 0.6561 05220 0409 uiléd 0.2401 0.1785 0.1296 0.0915
4 17.12 21.06 23.68 26.12 29.14 EYE VR 1% t 0.9860 09477 08905 0815 735 06517 05630 04752 03910
15 18.25 2134 25.00 2749 30.58 3180 37.70 2 0.9995 0993 09880 05796 09402 09163 08735 08208 07585
14 19.37 23.54 26.30 28.85 3200 M7 39.25 3 1.0000 09999 09995 09984  USvcl 09919 09850 097 '
17 2049 24.77 2759 30.19 3341 BN 40.79 4 1.0000 10000 | , ‘ ) 9744 09590
18 21.60 25.99 28.87 3153 3481 3716 4231 : : ‘ 0000 10000 LO00G 10000 LOOOO 10000 1.0000
19 Fvks) 27.20 30.14 3285 36.19 3858 9282 H 0 0.7738 0.5905 0.4437 43277 0.2373 Q.1681 0.1160 0.0778 0.0503
20 23.83 28.4) L4 34.17 3757 40.00 4532 l 09774 09185 08352 07373 U436 05282 04284 0330 02562
21 24.93 29.62 3267 3548 2893 4140 46.80 2 0.9988 09914 09734 05421 0895 08369 07648 06826 05931
g gg.?: ;g-g : gg‘i’; ggﬁ ;K'l-g ﬁ.:: ::%; 3 1.0000 09995 09978 09535  GoB4 09692 09460 09130  0.8688
24 2824 3220 %4 393 429 455 5L18 4. Lo LONO 0% 09957 0 0376 047 OMW  osmis
25 29'34 34.38 37.65 40.65 44.31 46,93 52.62 .0000 . 1.0000 1.0000 1.0000 1.4000 1.0000 1.0000 1.6000 1.0000
16 30.43 3556 3889 4192 45.64 4829 54.05 é 0 0.7354 0.5314 0.3771 02531 w1780 0.1176 0.0754 0.0467 0.0277
27 3153 36.74 40.11 43.49 4696 49.64 55.48 ’ 1 0.9672 08857 07765 0¢sS: 05339 04202 03191 02333 0.1636
i: %;ill ;z.gg :;;2 :‘;g ﬁg :g_;: 55:;33 2 0.9978 09842 09527 09011 08306 07443 0.6471 0543 0MI5
30 3480 026 477 4698 508y 5367 50 10 0se 0mE 09%dl 050 vi 0o 0o omee o
“ P 5181 5576 5934 61.69 %77 7340 : ' . 999 0994 09954 09891 09777 09590 09308
&0 66.98 74-40 79.08 83.30 88.38 $1.95 99.6) ; [ 1.0060 1.0000 1.0000 10000 §.0000 £.0000 1.0000 1.0000 1.0000
70 77.58 85.53 90.53 95.02 1004 1042 1123 7 @ 0.6983 04783 03206 02097  G.I335 00824 00430 00280 0052
s 8813 9658 1019 1066 1123 163 14D : | 09556 08503 07166 05767 04H9 03294 02 ‘ '
50 98.65 107.6 TEX 118l 124.4 128 137.2 2 09962 / 4 : 2338 01586  0.1024
100 109.1 1185 1243 129.6 135.8 1402 1494 - 09743 09262 08570 07564 06471 05323 04199 03i64
1, 0.675 1.282 1.645 1.960 2326 2576 3.090 : l‘!-;;;g 09973 09879 09867 09294 08740 08002 07102 0.6083
. 4 09998 05988 09953 09071 .9
For k > 100 use the :wo,ammn w, = (), + 2k — 1)}, or the more scourats w, = 5 1.0000 1.6000 0.9999 0.999¢ 0.9987 3.9:2 g.;;d:; g::ﬁ g;ﬁ;
Kk (l "%E +2, J-};‘) , whers 2, la the valua from the standardized narmal distribution shawn In the bottom é 1.6000 1.0000 1.0000 10006 09999 09998 09994 0:9984 0:9953
of the cable. : 7 1.0000 16000 10000 10000  1.000C 10000 10000 10000  1.0000
Saunce Abridgad from Table 8, Val. 1 of Pearsan and Hartlay (1976), with permission from tha Nometrika, -
Trustews.

The antries in this table are quantiles w, of a chi-squarad random variable W with k dagrees of fresdom, se-
hmdso?(wsw,)=pmdl‘(w>w5a f—p.




FRE T RIVMRA LA

TABLE A3 (Continued)

p=005 a.10 0.1§ B30 .28 0.30 0.35 0.40 0.45

n y

TABLE A1 (Continued) B 0 06634 04305 02725 0.ic76  0io0l 00576 00319 00lé8  0.0084
n y p=050 055 0.60 0.85 0.70 0.75 0.80 0.85 0.90 0.95 1 0.9428 0.8131 0.6572 0.5033 0.3471 0.2553 0.1691 01084  0.0632
1 09942 09619 08948  079¢y 04785 05518 04278 03154 02201

i1 6 05000 04500 04000 03500 03000 02500 02000 0.1500 01000 0.0500 3 09996 09950 09786 09937 0886 08059 07064 05941 04770
I 10000 10000 1.0000 10000 10000 1.0000 10000  LOOOGC  1.0000  1.0000 4 1.0000 0999% 09971 0969 09717 09420 08939  0.6263 0739

2 6 0250 02025 0.0s00 012235 00500 00625 00400 00225 00i00 00025 5 1.0000 10000 09998 099 099 0.9887 09747 09502 09115
I 07500 04975 06400 05775 05i00 04375 03600 02775 0900  0.0975 3 1.0000 10000 10000  0.5999 0999 09987 09964 09915 09819

7 10000 10000 L0000 10000 10000 10000 10000 1.0000 10000  1.0000 7 1.0000 10000 10000 10000 10000 09999 09998 09993  0.99a3

3 @ 01250 00911 00640 00429 00270 00156 00080 00034 00010  0.0001 8 1.0000 L0000 10000 10006 {0000 1.0000 10000  1.0000  1.0000
1 05000 04252 03520 02818 02160 0.1562 01040 00608 00280 00072 # 0 06302 03874 02316 w3z w0751 00404 0.0207 00101 0.0046

2 08750 0.8336 07840 07254 04570 05781 04880 03859 02710 0.142¢6 | 097188 07748 05995 0432 3003 01960  0421f 00705 00385

1 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 1 09916 09470 08591 0730 04007 04628 03373 02318 0.1495

4 0 o065 00410 0025 0050 00081 0003 00016 00005 00001 0000 109994 0997 09661 o.m»:»:} a,iae;-'z-a 07297 06089 04826 03614
I 03125 02415 04792 0.1265 00837 00508 00272 00120 00037  0.0005 ; :'gggg g‘:::; g':‘;;: g‘f‘:/ 39);;::- g:;’;; g‘:ﬁ: g‘:g: gg:l;

2 06875 06090 05248 04370 03483 02617 0.1808 00095 00523 00140 p 10000 10000 10000 09957 09987 09957 09888 09750 09502

1 09375 09085 06704 08215 07599 06836 05904 04780 03439  0.1855 7 10000 10000 10000 10000 09959 0999  0.9986  0.99%2 09909

4 10000 10000 10000 1.0000 10000 10000 1.0000 10000 10000  1.0000 8 10000 10000 10000 10000 10000 10000 09999 09957 09992

5§ 0 0.0312 00185 00102 00053 00024 00010 00003 0.0001 0.0000  0.0000 [ 1.0000 1.0000 1.0000 1.0006 { 0000 1.0000 1.0000 1.0000 1.0000
t 04875 04312 00870 00540 00308 00156 00067 00022 00005 00000 10 0 05987 03487 01969  0l07<  u0543 00282 00135 00060  0.0025

2 05000 04069 03174 02352 0631 01035 00579 00266 00086 00012 0 0.9139 0.7361 05443  0I75C  u20 01493 0.0860  0.0464  0.0233

3 0.8125 07438 06530 05716 04718 03672 02827 0lé48 00815 00226 2 09885 0.9298 08202 0.4778 05258 0.3824 0.2616 0.1673 0.0996

4 0.9688 05497 09222 08840 08319 07627 04723 05563 04095 02262 3 0.9990 0.9872 0.9500 0.0791 G.F7ED 0.6496 05138 0383 0.2660

5 {0000 10000 10000 10000 10000 (0000 1.0000 1.0000 1.0000  1.0000 4 09999 09984 09901 0957:  0924v G847 OJ5I5S 06331 05044

& 0 00I56 00083 00041 00018 00007 00002 00001 00000 00000 0.0000 5 LBO00 09999 09985  06993¢ 09803 09527 09051 08338 07384
I 01094 Q0692 - 00410 0013 00109 0004 00016 00004 00001  0.0000 3 1.0000 10000 09999 09991 09945 09894 09740 09452  0.8980

2 03438 02553 04792 0.4174 00705 00376 00170 00059 00013  0.0001 7 10000 10000 10000 09995 09996 09984 09952 09677 09726

3 06562 05585 04557 03529 02557 O.46%4 00989 00473 00158 00012 8 10000 10000 10000  J000C 100G 09999 09995 09983  0.9955

4 08906 08364 07667 06809 05789 04661 03446 02235 01143 00128 $ 10000 10000 10000 L.DOOD 10000 ROOOO 10000 03999  0.9997

5 05844 09723 09533 09246 08824 -+ 08120 07379 06229 04686 02649 fo 10000 10000 10000 0000 10000 10000 10000  1.0000  1.0000

6 10000 10000 10000 10000 10000 10000 10000 10000 10000  1.0000 T g.ssse 03138 00673  coEy  uod4n o.on:a 0.0088  0.0036 g.oou

i 8981 06974 04922 03721 wl9Fl  0.4i30 00606 00302 00139

7 o 00078 00037 g‘g‘l’;: g‘w g'm: g'gg‘l’; g'm ggg:? g‘m g'm 2 09848 09104 07788  04l74 04552 03127 02001  0.1189  0.0652
I 00625 00357 O - - - - - - 00000 3 09984 09815 09306 0838y 0135 05696 04256 02963  0.I911

1 02266 01529 00963 - 0055 00288 00123 00047 00012 00002 4 09999 09972 09841 0949 00054 07897 06683 05328 03971

3 05000 03917 02898 00998 01260 00706 00333 00121 00027 00002 § 10000 09997 09973 09883 0957 09208 08513 07535  0.633)

4 07734 06836 03801 04677 03529 02436 01480 00738 00257  0.0038 p 10000 L0000 09997 09980 09934 09784 09499 09006 08262

5 09375 08976 08414 07662 06706 05551 04233 02834 0.J497 O.04M 7 10000 10000 10000 09998 0968 09957 09678 09707 09350

6 09922 09848 09720 09510 09176 08665 07903 04794 05217  0.3017 8 1.0000 10000 10000 10000 09999 09954 09980 09941 09852

7 10000 10000 1.0000 10000 10000 10000 10000 1.0000 10000  1.0000 ) 1.0000 10000 L0000 L0000 (0000 10000 09998 09993 09978

10 1.0000 10060  1.0000 10000 L0000 10000 10000  1.0000 09958

T 1.0000 10000 10000  1OOGO  LOODO  4.0000  1.0000 1.0000  1.0000




e T ARt ERERA -

TABLE Al (Continued) TABLE A3 (Continued)

$ = 0.05 0.10 0.18 .20 .28 0.30 0.35 0.40 0.45

n y p=050 055 060 045 070 0.7% 0.80 0.85 0.90 0.95 » y
@ 0 00039 00017 00007 00002 00001 00000 00000 00000 00000 0.0000 i 0 0.5404 02824  0.4422 00317 00138 00057 00022  0.0008
1 00352 0.0i81 00085 0.0036 00013 00004 00001 00000 0.0000 0.0000 1 0.8816 0.65%0 04435 0584 00850 00424 0019  0.0083
1 01445 00885 00498 00253 00113 00042 00012 00002 00000 00000 1 0.9804 08891 07355 3907 02528 01513 00834 00421
3 03633 02604 0.1737 0061 00580 00273 00104 00029 0.0004 0.0000 3 0.9978 09744 09078 s 04925 03467 02253 0.1345
4 06367 05230 04059 02936 O0.1941 01138 00563 00214 00050 0.0004 4 0.9998 09957 0976l X 08494 07237 05833 04381 03044
5 08555 07799 O0.6846 05722 04482 03215 02031 0.1052 0.038)  0.0058 5 1.0000 09995 09954 0980 09456 08822 07873 06652 05269
6 09648 09368 08936 08309 07447 06329 04967 03428 0.1869 00572 & 1.0000 09999 09993 09941 GvE57 09614 09154 08418 0.7393
7 09%1 09916 09832 09681 09424 08999 08322 07275 05695 03366 7 1.0000 10000 09995 099y 09972 09905 09745 09427  0.8883
8 1.6000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 10000 1.0000 8 1.0000 1.0000 1.0000 0,999 6.999¢ 0.9983 0.9944 0.9847 0.9644
9 1.0000 1.0000 10000 10000 LOODG  0.9998 0.9992  0.9972  0.392)
! ? 3‘3‘.’§§ 3:;."3";; 3j§3§§ gj:g?.: 2:332? gjﬁ 8;??..33 ﬁjm g:m &3333 10 1.0000 16000 10000  f.U00C 10000 10000 09999 09997  0.9989
2 020393 0.0458 00250 00112 00043 00013 0.0003 00000 00000 0.0000 i 1.0000 1.0000 1.0000 10006 1.0000 1.0000 1.0000 1.0000 0.9999
3 02539 0658 00994 00536 00253 00100 00031 00006 00001 00000 12 1.0000 10000 1.0000  ig000  BODOO LOGOO  1.0000 10000  1.0000
4 05000 03786 02666 O0.1717 00988 00489 00196 00056 00009  0.0000 k| 0 05133 02542 01209 0055 60238 00097 00037 00013 00004
5 07461 08386 05174 03%11 02703 0.1657 00856 00339 00083  0.0006 i 0.8645 06213 03983 0233 00267 00837 00296 00126 0.0049
& 09102 08505 07682 06627 05372 03993 02618  0.1409 0.0530  0.0084 2 0.9755 08661 06920  0501F U3 02025 00132 00579 0.0269
7 09805 09615 09295 08789 08040 06997 05638 04005 02152 00742 3 0.9969 0.9658 08820 07473 045843 04206 02783 0.1686  0.0929
8 09980  0.9954 09899 09793 09596 09249 08658 07684 04126 03698 4 0.9997 09935 09658 09009  0.79¢ 0.6543 05005 03530 02279
9 1.0000 10000 10000 (0000 10000 10000 10000  1.0000 10000  1.0000 5 1.0000 09991 09925 05700  09I98  0BME 0759 05744 04268
6 1.0000 09999 09987  6.9%u 09757 09376 08705 07712 0.6437
10 ? ?,‘3?})‘,’ ﬁﬂi 3:33‘.’; 2;‘3'.;.'?‘5’ 3;333‘.’ ﬁm g:m 3‘_‘3‘3..2.‘? 8;8?& 2m 7 10000 10000 09998 09%3 05944 09818 09538 09023 08212
2 0-0547 0.0274 00123 00048 000i6 00004 0.000) 00000 00000 0.0000 a 1.0000 1.0000 1.0000 0.9996 0.9990 0.9960 0.96874 0.9679 09302
3 o‘ 1719 0.1020 0.0548 00260 00106 0.0035 0.0009  0.0001 0.0000  0.0000 9 1.0000 1.0000 1.0000 1.000% 1.9999 0.9993 0.9975 0992 0.9797
4 03770 02616 0.1662 0.0949 00473 00197 00064 00014 00001  0.0000 10 1.0000 1.0000  1.0000  L.0OOOG 10000 09999 09997  0.9987 09959
5 06230 04956 03669 02485 0.4503 00781 00328 00099 00016  0.0001 : H 1.0000 10000 10000 100G 10000 10000 © LOOOO 09999 09995
& 08281 0.7340 04177 04862 03504 02241 0.1209 00500 00128 00010 12 1.0000 10000 100G 1.000U 1000V 10000 1.0000  1.0000  ).0000
T 09453 05004 08327 07384 06172 04744 03222 01798 00702 00115 ‘ 13 1.0000 10000  1.0000 10000 {0000 10000 10000 1.0000  1.0000
8 098953 09767 009536 09140 08507 07560 06242 04557 02639 0086l 14 ¢ 0.4877 02288  0.1020 0.0440 9.0170 0.0068 00024 00008  0.0002
9 09950 09975 09940 05865 09718 09437 08926 08031 04513 04013 1 0.8470 05846 03567 0.9y & ) ol 00475 00205  0.0081  0.0029
T 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1 0.9699 08416 0.6479 04441 lf, f8 i l 0.1608 0.083% 0.0398 0.0170
3 0.9958 09559 08535 049 05203 03552 02205 Q.1243  0.0632
Ho o 00005 00002 00000 00000 00000 00000 00000 00000 00000 g'm 4 0.9996 09908 09533 06700 0% 05842 04217 02793 0672
1 0005 0.0022 00007 00002 00000 00000 00000 00000  0.0000 o'oooo 5 1.0000 09985 09885 0550 vaHYS 07805  0.6405  0.4859 03373
g gﬁg g‘g:g g'gg:: g.gt'nz: g‘gﬁi: g'gg?; g‘m g‘% g‘m o'oooo é 1.0000 09998 09978 09884 09517 09067 0Bl64  0.6925  0.546]
4 02744 01738 00994 00501 00216 00076 00020 00003 00000 00000  J LA oG o b Qoess  doar 0 07414
§ 05000 03669 02465 0.1487 00782 00343 00117 00027 00003  0.0000 - 0 10000 : 'oooo o000 1 'Ooo\u boamn 0991 0‘9940 ppony 0-9574
& 07256 04029 04672 033)7 02103 01146 00504 00159 00028  0.000 ‘ i 10000 L0000 10000 | w000 eoe 0ae0m ppstriibiocn by
7 08867 08089 07037 05744 04304 02867 0.1611 00494 00185 0.0016 " 10000 10000 1000 lown 1 0000 19000 Oovy  uooey o
8 09673 09348 08811 07999 06873 05448 03826 02112 0089 00152 1 10000 10000 10000 10006 L0000 10000 voom  ooae et
9 09941 09861 09698 09394 08670 08029 06779 05078 03026 0.1019 3 . 10000 10000 10000 1000G Loods 10000 10000 Looaa ot
1009995 0996 09964 09512 03802 03578 0314l o.gg;z ?'mg ?zzg, . 14 I:oooo ﬂeouo n:oooo Lomm |:000(> |:oooo 1:oooo z:ooeo |:oooo
11 L0000 10000 1.0000 10000 1.0000 1.0006  1.0000 1. . . 0




TABLE Al (Continued)

n y p=050 055 0.60 0.65 670 0.75 0.80 0.85 0.90 0.95

i2 0 00002 00001 00000 00000 00000 00000 00000 00000 00000 0.0000
I 00032 0.001f 00003 0.0001 00000 00000 0.0000 00000 00000 0.0000
1 00193 00079 00028 00008 00002 00000 00000 00000 00000 0.0000
3 0070 00356 00153 00056 00017 00004 00001 00000 00000 0.0000
4 01938 0.1117 00573 0.0255 0.0095 00028 00006 00001 00000 0.0000
5 03872 0.2607 0.1582 00846 0.0386 00143 00039 00007 0000f 0.0000
6 06128 04731 03348 02127 01178 00544 00194 00046 00005 0.0000
7 08062 06956 05618 04167 02763 01576 00726 00239 00043 00002
8 09270 08655 07747 06533 05075 03512 02054 00922 00256 0.0022
9 09807 0.9579 09166 08487 0.7472 06033 04417 02642 0.1109 00.196
10 0998 09917 059804 09576 09150 08416 07251 05565 03410 0.1184
I 0998 09992 09978 09943 09862 09683 09313 08578 07176 0.45%
12 10000 1.0000 10000 10000 10000 1.0000 1.0000 10000 {.0000 1.0000
13 0 o000t 0.0000 00000 00000 0.0000 00000 00000 0.0000 0.0000 0.0000
I 00017 00005 00001 00000 0.0000 00000 00000 00000 00000 00000
1 oo0l2 00041 00013 00003 00001 00000 0.0000 00000 0.0000 0.0000
3 00461 00203 00078 0.0025 00007 00001 00000 00000 00000 0.0000
4 01334 00698 00321 00126 00040 00010 00002 00000 00000 00000
5 02905 0.1768 00977 00462 00182 00056 00012 00002 00000 0.0000
6 05000 03563 02288 04295 0.0624 00243 00070 00013 00001 0.0000
7 07095 05732 04256 02841 0.1654 00802 00300 00075 00009 0.0000
8 0.8666 07721 06470 04995 03457 012060 00991 00342 00065 00003
® 09539 09071 08314 07217 05794 04157 02527 0.1180 00342 00031
10 09888 09731 09421 08868 07975 0.6674 04983 03080 0.1339 0.0245
I 09983 09951 09874 09704 09363 08733 07684 06017 03787 0.1354
12 09999 09996 09987 09963 09903 09762 09450 08791 07458 04867
i3 10000 LOQO0 10000 10000 10000 10000 1.0000 10000 1.OODO  1.0000
14 o0 0.0001 00000 00000 0.0000 00000 00000 00000 00000 00000 0.0000
1 00009 0.0003 060001 00000 00000 00000 00000 00000 00000 0.0000
2 0.0065 00022 00006 0.0001 0.0000 00000 0.0000 00000 00000 0.0000
3 00287 00114 00039 00011 00002 0.0000 00000 00000 00000 0.0000
4 0089 00426 00175 0.0060 00017 00003 00000 00000 00000 0.0000
5 02120 01189 00583 00243 00083 0.0022 0.0004 0.0000 00000 0.0000
6 03953 02586 01501 00753 0035 00103 00024 00003 00000 0.0000
T 06047 04539 03075 0.1836 00933 00383 00116 00022 00002 0.0000
8 0.7880 06627 05141 03595 02195 01117  0.043% 00115 000(3 0.0000
§ 09102 08328 07207 05773 04158 02585 0.1298 0.0467 00092 0.0004
1o 09713 09368 08757 07795 0.6448 04787 03018 0.1465 00441 00042
i 09935 09830 09602 09161 08392 07189 05519 03511  0.1584 0.0301
12 09991 09971 09919 09795 09525 08990 08021 06433 04154 0.1530
13 09999 09998 09991 09976 09932 09821 09560 08972 07712 05123
14 1.0000 1.0000 10000 1.0000 1.0000 10000 10000 (0000 10000 1.0000

TABLE A3 (Continued)

p = 0.05

[EReld}

0.36

0.40

ny 0.10 0.15 @8 0.35 0.45
I5 0 04633 02059 00874 0035  o0i3d 00047 00016 00005  0.0001
b 0B190 05490 03186  01SY)  oud02 00353 00142 00052 00017
2 09638 08159 04042  03%0  uI¥sl  0.0268 00617 0027F 00107
3 09945 05444 08217  0dBx  u<éi3 02969 0727 00905  0.0424
4 09994 09873 09383 0035y o.c8eE 05155 03519 02473 01204
5 09999 09978 09832  wusSie  osSla 07216 05643 04012 02608
6 10000 09997 09964 09815 034 08689 07548 06098 04572
7 LO0OD 10000 09994 09vSE  09m27 09500 08868 07869  0.6535
B 10000 10000 09999 09992  099Ss 05848 09578 09050 08182
9 10000 10000 10000  059%v  oytel  0.9963 09876 09862 09231
10 10000 10000 10060  1OGOG 09599 09993 09972 09907  0.9745
n 100G 10000 10000 1000w E0U00  6.9999 09995 09981 09937
12 10000 10000 10000 loolo  LOGOO 10000 05999 059997  0.9989
13 L0000 10000 10000  i0UGD  LGO0D  LOOOG  1.0000  (.0000  0.9999
14 10000 10000 10000  100OU 10000 10000  1.0000  1.0000  1.0000
15 10000 10000 10000  leocu  LGOOD  1.0GO0 10000 10000 10000
16 0 04401 0853 00743 04281 o0icy 00033 00010 00003  0.0001
1 08108 05147 02639  0.ld07  0uéd5  0.0261 00098 00033 0.0010
2 09571 07892 05614 035le o971 00994 00451 00183  0.0068
309930 09316 07899  o0Svsl 04056 02459 04339 0.0651  0.0281
4 09991 09830 09209 07962 04302 04499 02892 00666  0.0853
5 09999 09967 09765 0918%  0al03 06598 04900 . 03288  0.1976
& 10000 09995 09944 09v3s 05204 08247 06881 05272 03460
T LDOOO 09999 09989 059 65720 09256 08406 07161 05629
8 L0000 10000 09998  UuoHS  0v9rS 09743 09329 08577  0.744)
9 10000 10000 10000  09%%Y  0996Y 09929 09771 09417 08759
10 L0000 L0000 10000  100UD  0S%S7  0.9984  0.9938 09809 09514
1" 10000 10000 10000 10006 PGGO0 05997 09987 09951  0.9651
12 L0000 10000 10000 10000 LooGo L0000 09998 09991  0.9965
13 10000  1.0000 100G  LODOG  Lo0du 10000 1.0000 09999  (.9994
14 10000 10000 10000  1G00G  LOGOD 10000  1.0000  1.0000 09999
15 10000 10000 10000  1.00BO  (0OGO  1.0060 10000  (.0000  1.0000
16 10000 10000 10000 10000  LOOUG 10000  1.00OC 10000  1.0000




MU A wiy

TABLE A3 (Continued) TABLE A3 (Continued) o
n y p=050 055 060 065 070 075 080 085 .090 095 n ¥ p=005 0.i0 0.15% 8.3 w.s 0.36 0.5 0.40 0.45
17 (] 0.4181 0.1668 00631 00225 w007S 00023 0.0007 00002 00000
'8 _._ ””m%” M”%mn_, Mwm.% uu%.% Wﬁ m% w%.% Mwm% Mﬂﬁ M“% I 07922 04818 02525 Olisz GOS0t 00193 00067 00021 00006
1 00037 0.001! 00003 0.0001 00000 00000 00000 00000 00000 0.0000 2 0.9497 0.7618 0.5198 0.30% v 637 0.0774 0.0327 0.0123 0.0041
3 00176 0.0063 0.0019 0.0005 00001 00000 00000 00000 0.0000 0.0000 3 0.9912 09174 0.7554 05485 43530 0.2019 0.1028 0.0464 0.0184
4 0.0592 00255 00093 00028 00007 00001 00000 00000 00000 0.0000 4 0.9988 0.9779 0.9013 07500 [IRYAD] 0.3887 0.2348 0.1260 0.059¢
5 0.1509 00769 00338 00124 00037 00008 0000t 00000 00000 0.0000 5 0.999% 0.9953 0.9681 00543 w53 0.5968 04197 0.2639 0.1471
F3 0.3036 0.1818 00950 O0.0412 00152 00042 0.0008 00001 00000 0.0000 é 1.0000 - 0.9992 0.9917 0.9825 0).597% 0.7752 0.6l88 0.4478 02902
7 05000 03465 02131 0.1132 00500 00(73 00042 00006 00000 0.0000 7 1.0000 09999  0.9983 @.mm& 09508 08954 07872 04405 04743
8 0694 05478 03902 02452 0311 00566 00181 00036 00003 0.0000 8 1.0000 10000 09997 0997l wIBYE 09597 09006 08011  0.6626
$ 08491 07392 0598 04357 02784 0.1484 00811 00[68 00021 0.0001 ¢ 1.0000 10006 10000 09935 09949 056873 09617 09080 08166
10 09408 08796 07827 06481 04845 03135 01642 00617 00127 0.0006 10 1.0000 10000  {.0000 0.99%v w904 0998 09880 09652 09174
Il 09824 09576 05095 0.8273 07031 05387 03518 0.1773 00556 00055 1 1.0000 10000 10000  1.0000 69999 09993 09970 09894 09699
12 0993 09893 05729 09383 08731 07639 04020 03958 0.1841 00362 2 1.0000 10000 L0000  1ooue 000G 0.9999 09994 09975 09914
1309995 09983 09948 0.9858 09447 09198 08329 06814 04510 01710 , 13 1.0000 1.0060 10000  1.000G 0000 10000 09999 09995 0998l
14 10000 09999 09995 09984 09953 09866 09648 09126 07941 05367 4 1.0000 10000 1.0000 10000 10000 10000 10000 09999  0.9997
Is5 1.0000 10000 1.0000 1.0000 1.0000 §.0000 10000 1.0000 1.0000 1.0000 15 1.0000 1.0000 1.0000 1.0000 {000 1.0000 1.0000 1.0000 1.0000
14 0 0.0000 0.0000 0.0000 0.0000 0.0000 00000 00000 00000 00000 00000 16 1.0000 1.0000 1.0000 F.O00 1.0000 1,0000 1.0000 1.0000 1.0000

i 0.0003 00001 00000 00000 00000 00000 00000 00000 00000 0.0000 i7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2 ngw_ ohgam 0.0001  0.0000 0.0000 00000 00000 0.0000 00000 0.0000 i8 03972 0.1501 0.0536 0.0180 ©.0054 0.0016 0.0004 0.0001 0.0000
3 0.0106 0.0035 00009 0.0002 00000 00000 00000 00000 00000 0.0000 07735 0.4503 0.2241 0.0991 R{XEA 0.0142 0.0048 0.0013 0.0003
4 00384 00149 00049 00013 00003 00000 00000 00000 00000 0.0000 0.9419 0.7338 04797 02715 wI353 00600 00236 00082 00025
u o.Sm_ o.guao.o_o_o.ooa»obo;o.ooac.ocoae.oeoocbogebooo o.ome_ a.wo_m o.ﬂuom .vo.c c.wcm‘\ o._m\& o.owmw o.ounw ob.uo
m
u
a

°
i
2
3
4 0985 09718 0874 o0yi¢i  oSiay 0337 01886 © 00942 0041l
bbby dib et ediparelib it 5 099% 09936 09581 08I 07175 05344 03550 02088 0.1077
. ; 6 10000 09988 09882 057 0uic 07217 0S40 03743 02250
7 10000 09998 09973  095%  ov3l 08593 07283 05634 03915
B 10000 10000 09995 0995/ G907 09404 08609 0738 05778
9 10000 10000 09999 05991 osvdé 0979 09403 08653 07473
0

0.5982 04371 02839 0.1594 0.0744 0.0271 00070 00011 00001 0.0000

9 07728 06340 04728 0.311% 01753 00796 0.0267 00056 00005 0.0000
10 08949 0.8024 06712 05100 03402 0.1897 00817 00235 0.0033 0.000]
11 09616 09147 08334 07108 05561 03698 02018 00791 00170 0.0009

12 09894 05719 09349 08661 07541 05950 04019 02100 00684 00070 t 1.0000 10000 10000 0595 ._g.w@wa 09939 09788 09424 08720
13 09979 09934 09817 09549 09006 08029 04482 04386 02108 0.0429 : ) 1.0000 10000 10000 10000 05990 09986  0.9938 09797  0.9463
14 09997 09990 05967 0.9902 09739 05365 08593 07161 04653 0.1892 . ; 12 1.0000 10000 L0000 1oOUG  LDDOO 09997  0.9986 09942 09817
i5 1.0000 09999 09997 09950 09967 0990 09719 09157 08147 05599 w 13 £.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 09987 0.9951

.. . | 1. 1.001 1.0000 1.0000 1.0000 10000 1.0000 14 1.0000 1.0000 1.0000 1.0004 1.0000 1.0000 1.0000 0.9998 0.99%0
i6 10000 10000 LOOOD  1.0000 00 ” 15 1.0000 10000 10000  L00OD 100G 1.0000  1.0000 10000  0.9999

16 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
18 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

S




TABLE A3 (Continued)
TABLE A3 (Continued) Ny p=005 010 045  oaw  way 030 035 040 0.45
n y p=050 055 040 0465 070 075 080 085 090 095 19 0 03774  0.351 00456 00l4 00042 0001 00003 00001  0.0000
. I 07547 04203 0985 00829 00310 00104 00031 00008 00002
17 0 00000 00000 00000 00000 00000 00000 00000 0.0000 0.0000 0.0000 2 09335 07054 04413 023Y  willy 00462 00170 00055 00015
| 0000I 00000 00000 00000 00000 00000 00000 00000 00000 00000 3 09868 08850 06841 04550  v2e30 0332 00591 00230  0.0077
2 00012 00003 00001 00000 00000 00000 00000 00000 00000 00000 4 09980 09648 08556 04713 0454 02822 0.4500 00696  0.0280
3 00064 00019 00005 00001 00000 00000 00000 00000 00000 00000 5 09998 09914 09463 0834y weiss 04739 02968 0.1629 00777
4 00245 00086 00025 00006 0000/ 00000 00000 00000 00000 0.0000 6 10000 0998 09837 093¢ 021 0.6655 04812 03081 04737
5 00717 00301 00106 00030 00007 00001 00000 00000 00000 0.0000 7 10000 09997 09959 09747 6o 0BI80 06656 04878  0.3169
6 04662 00826 00348 00120 00032 00006 00001 00000 0.0000 0.0000 8 1.0000 10000 09992 0993 uwiFld 09161 08145 06675 04940
7 03145 04834 00919 00383 00127 00031 00005 00000 00000 0.0000 ; ¥ 10000 10000 05999 G994 099l 09674 09125 08139 06710
8 05000 03374 0.1989 00994 00403 00124 00026 00003 0.0000 00000 , 10 10000 10000 10000 09997 G977 09895 09653  091i5 08159
9 06855 05257 03595 02128 0.1046 00402 00109 0007 00001  0.0000 T 10000 10000  1.0000  L0OUG  U99v5 09972  0.9886 09648  0.9129
10 08338 0709 05522 03812 02248 01071 00377 00083 00008 0.0000 17 10000 10000 10000  1.0GOG  ©.999v 09994  0.9969 09884  0.9658
11 09283 08529 07361 05803 04032 02347 0.057 00319 00047 0.000! 13 10000 1.0000 10000 10000 40000 09999 09993 09969 09891
12 09755 09404 08740 07652 06113 04261 02418 00987 00221 00012 » 14 10000 10000 10000 10000  fei0s 10000 09999 09994 09972
13 09936 09816 09536 08972 0798] 06470 04511 02444 00826 0.0088 I5 10000 10000 10000 10006 10000 10000  1.0000 09999 09995
14 09988 09959 09877 09673 09226 08363 06904 04802 02382  0.0503 16 10000 10000 10000 10006  foGou 10000 10000 10000 09999
I5 09999 0999 09979 09933 09607 05499 08818 07475 0Sla2 02078 17 10000 10000 10000 10006  Lou0s 10000 10000 10000 10000
16 10000 10000 09998 09993 09977 09925 09775 09369 08332 05819 e; 18 10000 10000 10000 1006  L0uG0 10000 10000 10000 10000
17 10000 10000 1.0000 1.0000 10000 10000 1.0000 1.0000 1.0000  1.0000 19 10000 10000 10000 1000y  Looo6 10000 10000 10000 10000
18 @ 00000 00000 00000 00000 00000 00000 00000 00000 00000 0.0000 0 0 03585 04216 00388 00015 uo6¥r 00008 00002 00000 00000
I 00001 00000 00000 00000 00000 00000 00000 00000 00000 00000 | 07358 03917 01756 00év: w0203 00076 00021 00005  0.0001
2 00007 00001 00000 00000 00000 00000 00000 00000 00000 0.0000 1 09245 06769 04049 02041 0.0355 00121 00036  0.0009
3 00038 0000 00002 00000 00000 00000 00000 00000 00000 0.0000 3 09841 08670 06477 0411 0.1071  0.0444 00160  0.0049
4 00I54 00049 00013 00003 00000 00000 00000 00000 00000 0.0000 4 09974 09568 08298 0.2 02375 04182 00510 00189
5 00481 00i83 00058 000i4 00003 00000 00000 00000 00000 0.0000 5 09997 09887 09327 08042 04172 04164 02454 - 0.1256 00553
é 01189 00537 00203 00052 000l4 00002 00000 00000 00000 00000 ’ 6 10000 09976 09781 09135  07u58 06080 04166 02500  0.1299
7 02403 04280 00576 00212 00061 00012 00002 00000 00000 00000 7 10000 0999 09941 0967y w898 07723 04010 04159 02520
8 04073 032527 0.4347 00597 00210 00054 00009 0000f 00000 0.0000 8 10000 09999 09987 09900 09501 08867 07624 05956 04143
§ 03927 04222 02632 0.1391 00596 00193 00043 00005 0.0000 00000 g 9 1.0000 10000 09998 09974 w9sil 09520 0.8782 07553 0594
10 07597 06085 04366 02717 01407 00569 00163 00027 00002 0.0000 - 10 10000 10000 10000 09954 095l 09829 09468 08725 07507
11 08811 07742 06157 04509 02783 0.139 00513 00118 00012 0.0000 | 11 10000 10000 10000 09995 05591 09549 09804 09435 08692
12 09519 08923 07911 06450 04656 02825 0.1329 00419 00064 00002 12 10000 10000 10000 10000 09598 09987 09940 09790 09410
3 09846 05589 09058 08114 06673 04813 02836 0.1206 00282 00045 : 13 10000 10000 10000 10000  1o0d0 09997 09985  0.9935 09786
14 09962 09880 09672 09217 08354 06943 0499 02798 00982 00109 - ; 14 10000 10000 L0000 10000 L0006 10000 09997 09984 0993
I5 09993 09975 09918 09764 09400 08647 07287 05203 02662  0.0581 15 10000 10000 10000 10000 10000 10000 10000 09997 09985
16 09999 09997 09987 09954 09858 09605 09009 07759 05497 0.2265 16 10000 10000 10000 10005 10000 10000 10000 10000 09997
17 10000 10000 09999 09996 09984 09944 09820 09464 08499 0.6028 17 10000 10000 10000 10006 14000 10000 10000 10000 10000
18 10000 10000 10000 1.0000 10000 10000 1.ODGO  1.0000 1.0000  1.000D : 18 L000C  1.0000 10000 10000 10006 10000 10000  LOOOO  1.0000
19 10000 10000 10000  1.0000 10000 10000 10000  1.0000  1.0000
20 10000 10000 1.0000 10000 10000 10000  1.0000  1.0000  1.0000




n y p=050 055 0.50 0.65 0.70 0.75 0.80 0.85 0.90 0.95

19 0.0000 0.0000 00000 00000 00000 00000 00000 00000 0.0000 00000
0.0000 0.0000 0.0000 00000 00000 00000 00000 00000 00000 00000

0.0004 0000F 0.0000 00000 00000 00000 00000 00000 00000 00000

0.0022 00005 0000f 0.0000 0.0000 ~ 00000 00000 00000 00000 0.0000

0.0096 0.0028 0.0006 00001 00000 00000 0.0000 00000 0.0000 0.0000

00109 00031 00007 00001 00000 00000 00000 00000 00000
0.0835 00342 00116 00031 00006 0000 00000 00000 00000 00000

0.179 00871 00352 00il4 00028 00005 00000 00000 00000 0.0000

0.3238 0.1841 00885 00347 00105 00023 00003 080000 0.0000 0.0000

0.5000 0329 0.08461 00875 00326 00089 00016 00000 00000 00000

10 04762 05060 03325 0.1855 00839 00287 00067 00008 00000 0.0000

1 08204 06831 05122 03344 01820 00775 00233 00041 00003 0.0000

12 09165 08273 04919 05188 03345 01749 00676 00163 00017 0.0000

13 09482 05223 08371 07032 05261 03322 0.1431 00537 00086 0.0002

4 09904 05720 09304 08500 07178 05346 03267 00444 00352 00020

15 09978 09923 09770 09409 08668 07369 05449 03159 0.JI50 00132

1§ 0999 09985 09945 09830 09538 0.8887 07631 05587 02946 0.0665

17 1.0000 09998 09992 09969 09896 09690 09171 08015 05797 02453

I8 10000 1.0000 09999 09997 09989 09958 09856 09544 084649 06226

19 1.0000 1.0000 1.0000 10000 10000 10000 (0000 10000 10000 1.0000

0 ¢ 00000 0.0000 00000 00000 00000 00000 00000 00000 00000 0.0000
I 0.0000 0.0000 00000 00000 0.0000 00000 00000 00000 00000 0.0000

7 00002 0.0000 0.0000 00000 00000 00000 00000 00000 00000 00000

3 oo0013 00003 00000 0.0000 00000 00000 0.0000 00000 00000 0.0000

4 _ 00059 00015 00003 0.0000 00000 00000 00000 00000 00000 0.0000
0.0207- 00064 00016 0.0003 00000 00000 00000 00000 00000 0.0000

COANOV R WN -0
e
]
o

H

& 60577 00214 00065 00015 00003 00000 00000 00000 00000 0.0000

7 01316 00580 00210 00060 000/13 00002 00000 00000 00000 00000

8 02517  0.308 0.0565 00196 00051 00009 00001 00000 00000 0.0000

9 04119 02493 01275 00532 00171 00039 00006 00000 00000 0.0000
10 05881 04086 02447 04218 00480 00139 00026 00002 00000 0.0000
i1 07483 05857 04044 02376 0.1133 00409 00100 00013 00001 00000
12 08684 07480 05841 03990 02277 0.1018 00321 00059 00004 00000
13 09423 08701 07500 05834 03920 02142 00867 00219 00024 0.0000
14 09793 09447 08744 07546 05836 03828 0.1958 00673 00113 00003
IS5 09941 09811 05490 08818 07625 05852 03704 01702 00432  0.0026
16 09987 09951 09840 09556 08929 07748 05886 03523 0.1330 00159
I7T 09998 09991 09964 09879 09645 09087 07939 0595) 03231 00755
18 10000 09999 09995 09979 09924 09757 09308 08244 04083 02642
19 1.0000 1.0000 10000 09998 09992 09968 09885 0.9612 08784 06415
20 10000 10000 10000 1.0000 1.0000 (.0000 LOOOO 10000 1.0000  1.0000

Y has the binomlal distribution with parameters n and p. The entries are the values of P(Y s y) = EL, () ¢/ (I ~ p)™ for p rang-
Ing from 0.05 ta 0.95.

For a larger than 20, the rth quantlle y, of a binomlal random variable may be approximated using y, = np + z, Vap(l — p},
whers z, is the rth quantlie of a dard normal random varlable, cb@ined from Tabls Al.




TABLE A7 Quantiles of the Mann-Whitney Test Statistic’

3 14 15 6 17 18 19
n p. m=2 3 4 5 6 7 8 ) v 1 on
3 3 3 3 3 3 3 3
0.001 3 3 3 3 H : 3 H 3 ] 3 3 3 3 3 3 3 4
0.005 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 5
, oo 3 T3 3 s 3 114 s s s s osos6 i
0.025 3 3 3 3 3 5 5 5 5 6 3 7 7 7 7 8 8
0.05 3 3t : : : . 7 7 8 8 8 9 s 10 10
0.10 3 . 7 7
6 6 6 6 6 6 7
0.001 6 6 6 6 6 ¢ ¢ $ : 7 8 8 8 9 9 9 s 1o
0.005 ¢ 6 6 ¢ ¢ ; 7 8 8 8 9 9 9 10 10 N 1" 1
3 ool é 6 6 ¢ ¢ 8 9 9 10 10 1 1 12 12 13 13 14 14
0.025 6 H ¢ 4 ; s 10 il 112 12 13 14 14 15 16 16 17
0.05 g ; ; : Iz 0 12 12 13 4 15 16 17 17 18 19 20 21
0.40 14
1 IS P St SNt Bt 14
R S A R A
0.005 10 A A
0.0l 1o oo 5 15 16 17 18 19 0 a 1 n 13 24
4 oo 10 0 1 :§ :: :; e p 8 19 20 70 n 3 2 2% 27 28
ot 0 :; O e 1 om o 2 m o\ m 7 8 2 ;; :;

y 1 20 24 2
0.001 15 - - S TR - 4 23 2% 2 28
0.005 13 s le 0 8 w2 n Bm M » w ¥ w m w
.01 15 15 16 17 o 2% 3 3 3 34 3%

5 18 19 21 22 23 24 25 27 28
0.025 5 e 4 2 27 8 29 3 }» M4 3 3% B 3
0.05 6 7 1B 20 u n M ox ® w8 oa
21 13 24 26 28 29 3 33
0.10 17 18 20 4 25 2% 2% 27 28 29 30 k]| 2 3
0.001 2 a2 a2 a B2 33 34 3 3 8 M
0.005 2 N OB oM o» % B OB R ONOREOEREF RN G
0.01 21 noo» ¥ o % x® 0 3 B39 4 3 M 46 4
¢ oo 2 N onm om omomoR ¥R ORELNNEEEeos
0.08 ﬁ ;_; ;'; » §7 n :3 r » :7 43 45 47 4 51 53 56 58
0.10
3 37 3B 39 40 4 43 44
0.004 28 28 28 28 2 30 31 n 34 35 . “ 45 47 48 50 54
3 » 33 35 36 318 ¥ 4 2
0.005 28 28 gz 2 33 15 36 38 40 41 43 45 46 48 50 52 53 55
7 ool z 3 34 35 37 39 4 43 45 47 4 5| 3 S5 57 59 el
0.025 » » ©2 4 4 48 50 53 55 5 59 & 64 6
0.05 29 31 33 35 37 40 7 0 6 65 67 70 n
0.10 30 33 35 3% 4 4 45 47 S50 52 5 57,

y 38 39 41 2 @ 45 46 48 49 51 52 54 55 57
b % % % 3 4 £ 4w % ® B 0 ou u 9 9 6 6 6
0.805 36 & & & 6

48 5 52 54 56 59 ¢l
0.81 36 37 39 41 43 4“4 46 3 66 68 71 73 75
8 47 50 52 54 56 59 6l 6.
0.625 37 39 4l a4 46 73 7 18 8
5 57 6 63 & 68 70

0.5 8 w £ 45 4 s 52 5 L

e.le 39 2 4“4 47 50 53 5 59 ] 64 67 70 L] 76
TABLE A7 (Continued)
n p m=2 3 ‘4 5 s 7 8 9 0 1 2 13 14 s 16 17 a8 19

0.001 4 B 4 4w o 51 8B s s 8 @ 6 & e & o N

0.005 4 4 H s 8B 5 % 2 M & 8 0’ 1

s 001 4 o4 51 B 85 5 W @ M e e n M T ™ m oa

0.025 4 B0 B s B 6 B3 & & N M T w8 8 g

0.05 47 o8 5 8 6 e & 0 7B 76 79 m 8 @ 9 o4 e

o.10 4@ St 55 8 6l e 8 7 MW B B & S 94 % 1o leq

0.001 55 B % 7 »m 6l @ 4 & @& N B B W W™ s s g

0.605 55 % %8 0 e & & & T M 7 80 & 8 g s 93 e

jo o0l 55 0% @ e & & ™ 75 78 8 B 8 8 % 94 9 oo

0.025 56 B8 @4 g 0 T % 75 & s 8 9 % s o 4 e

0.05 57 € & e 70 W 76 80 B & % 9 9 0 e o7 11 g

0.10 59 6 6 6 T 7 B0 84 8 92 % 9% {03 107 110 14 1ig 129

0.001 3 6 & e T T B 7 B m 8 B 8 91 94 e 9 ol

0.005 66 . & ™ T M 8 8 B 8 S % 97 100 03 i06 105 1

, ool 66 ¢ oM e 79 @ B 8 % % S8 0l o4 08 1 4 s

0.025 67 o776 80 B3 8 %0 3 97 10 104 107 11 14 he ;1w

0.05 &8 72 75 79 83 86 90 94 98 101 105 109 113 17 121 124 128 132

.10 70 74 78 82 86 90 94 98 103 107 i .15 19 (24 128 132 136 140

0.001 78 78 79 8i 83 86 88 91 93 96 98 102 104 106 10 113 e e

0.005 78 80 82 85 88 < 94 9 100 103 106 to 113 fté6 120 123 126 130

I 0.0t 78 8l 84 87 90 93 95 100 103 107 I10 114 117 121 125 128 132 135
“ 0.02¢ 80 83 86 90 $3 °7 101 105 108 12 té 120 {24 128 132 136 140 4

o.05 8 84 88 22 26 100 105 109 I 17 121 126 130 134 139 143 17 151

c.ie 83 87 9 $6 100 105 105 114 118 i23 128 132 137 142 146 151 156 160

¢.061 o o 92 o5 97 100103406 109 112 L5 4B 1 124 17 130 i3 13

0.005 9l s 9 99102 HOS oS 112 dle 119 423 126 1300 134 137 14 e 1o

[z G0 2 94 57 d0F 104108 M2 IS WS 023 127 131 43 (39 43 147 1s) 55
o0 93 26 loo o4 0B 12 M6 10 125 123 133 13 2 46 151 155 i les

0.05 94 %Moz a6 1200125 15 134 03 3 M8 155 1 i e i

0.10 9% 10010510 1Is 0200 125 430 135 180 M5 IS0 155 1e0  is6 171 17e o

0.001 105 05 o709 w2l a8 a2 125 18 31 135 138 M2 45 49 1s2 ise

0.005 e 0T O M3 N7 2l 14 128 132 (36 40 44 48 152 15 160 e iag

o 001 106 108 h2 e s .18 132 1% 140 1M 49 153 1S 1 (s 17 1o

0.025 107 HLoons o a8 a3 2 M6 is o is6 l6l 165 170 175 180 e

0.05 109 W me oy m g e w2 s e e m e g e

0.10 1o 61211261313 M2 47 183 IS8 is4 169 175 180 186 191 197 20

0.001 120 0 m2s 28 133 35 138 M2 M5 M9 I3 057 16l 164 1es 172 17

0.005 120 Zoo16 19 a3 ¥ ML 45 150 U4 158 163 1 2 176 18l e iee

] 121 14128 1m0 436 40 45 49 154 U8 163 18 12 177 1, 17 e e

0.025 12 126131135 M0 45 S0 USS 160 065 170 U75 180 185 191 19 20| s

0.05 124 28 133 139 144 M9 U4 W60 1S 171 176 182 187 193 198 204 209 o

0.t0 126 31137 M348 as4 160 U6 172 78 Is4 189 195 201 207 213 2ls  a9s

0.001 136 6 1M M5 M8 152 is6 160 e 168 (T2 176 180 185 189 193 1o

0.005 13 139 M2 M6 150 1S5 1Sy 164 a8 173 178 U2 17 %2 197 200 207

Y 137 40 M4 M is3 ise 13 068 173 478 183 08B 193 1% 203 208 213 419

0.025 138 M3 Ms 12 158 163 168 74 179 B4 1% 1% 201 207 212 208 223 amg

0.05 140 45 ISb 1% el T3 a7 18 a3l 197 202 208 214 220 226 23 am

o.io 142 148 154 160 166 173 179 185 191 198 204 21 217 22 230 236 243 249

R MNNMMNMN ON MM — e ne



TABLE A7 (Continued)

n » me1 3 4 5 é 7 ] 9 1] it 12 13 4 Is 1% 17 s 134
0.001 153 154 156 159 143 167 7 78 179 183 88 192 197 201 2046 241 2i5 220
0.005 153 156 160 164 - 169 73 i78 s ] 188 193 198 203 208 214 29 24 29 238
17 .01 154 i58 162 167 172 LYy 182 87 192 %8 203 209 114 20 25 231 136 2
0.025 i56 180 185 171 i76 igz 88 193 199 205 24 217 m prss 35 241 247 253
0.5 157 163 169 {74 180 87 193 199 208 21} 218 24 231 237 243 250 258 263
o.1e 160 168 in 179 185 92 544 206 an 219 216 233 239 246 253 260 267 274
0.001 ”m 72 175 I7B I8 186 190 (95 199 204 209 214 I8 223 28 233 238 243
0.005 174 174 i78 183 188 193 198 203 209 284 2]9 225 230 236 242 247 253 259
T 0.0} 172 176 184 186 91 196 02 208 213 219 8 31 237 242 248 254 260 266
0.025 174 ir i84 %0 196 202 208 2i4 220 227 233 239 246 252 258 265 o 278
0.05 i76 18i 188 194 00 w7 213 20 7 233 240 17 254 260 267 274 281 288
o.i0 178 18s 92 199 04 243 26 227 234 241 249 256 263 70 78 285 32 300
0.001 1%0 191 194 198 22 206 20t 216 20 25 234 236 241 246 251 57 282 268
0.005 191 194 98 203 208 213 29 X4 B0 ZI6 242 4B 254 260 265 272 2B 284
IS 6.0l 192 195 200 206 2t 247 23 e 25 241 247 54 250 266 273 279 285 92
0.025 193 198, 204 210 216 2 29 236 243 249 256 263 269 276 283 250 57 304
.05 195 wt 208 214 21 28 235 24 249 256 263 27 278 285 292 300 307 34
[ 81 ] 198 5 212 219 227 24 242 249 257 244 n 280 288 295 303 3 39 326
0.001 21 2 244 218 23 kg an 237 13 248 253 259 265 270 276 281 w7 293
0.005 21 214 219 04 25 235 241 247 253 259 268 271 e 284 290 297 303 310
20 8.0] 212 e 221 227 233 23% 245 51 258 264 27 by 284 29t 298 304 3t 318
6.025 213 219 25 3 238 248 151 259 286 73 280 287 234 301 309 36 B 330
a5 215 222 229 236 243 250 258 265 73 280 268 295 303 31t 318 326 3 341
.10 8 26 233 241 249 257 265 273 281 89 w7 305 33 kil 330 138 346 354
For n or m greater than 20, the pth quantile w, of the Mann—Whitney zest statistic may be approxi d by

w, = 0N + )2+ 2,Vam(N + 1112

where z, is the pth quantile of a dard normal random variable, ob d from Table Al.and where N=m + n
“The entries in this table are quantiles w, of the Mann—Whitney test smatistic T, given by Equation 5.1.1, for selected values of p. Note that F(T < w,) = p. Upper qu
_tles may be found from the equation ,

W, = n(n +m 1) - wiy

Critical regions correspond to values of T less than {or greater than) but not equal to the appropriate quantile.
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TABLE AlI0 Quantiles of Spearman’s p’

TABLE Ali Quantiles of the Kendall test statistic T = N, — N,. Quantiles

n p = 0,900 0.950 0.975 0.990 0.995 0.999
of Kendall's T are given in parentheses. Lower quantiles are the negative of
4 0.8000 0.8000 the upper quantiles, w, = —w/.,.
5 0.7000 0.8000 0.9000 0.9000
6 0.6000 0.7714 0.8286 0.8857 0.9429 n p = 0.900 0.950 0.975 0.990 0.995
7 05357 06786 0.7500 0.8571 0.8929 0.9643
8 0.5000 0.6190 0.7143 0.8095 0.8571 0.9286 4 4 (0.6667) 4 (0.6667) 6 (1.0000) 6 (1.0000) 6 {1.0000)
9 0.4667 0.5833 0.6833 0.7667 0.8167 0.9000 H) 6 (0.6000) & (0.6000) 8 (0.8000) 8 (0.8000) 10 (1.0000)
io 0.4424 0.5515 0.6364 0.7333 0.7818 0.8667 L] 7 {0.4667) 9 (0.6000) 11 (0.7333) 11 {0.7333) 13 (0.8667)
il 0.4182 0.5273 0.6091 0.7000 0.7455 0.8364 7 9 (0.4286) 1 (0.5238) 13 (0.6190) 15 (0.7143) 17 (0.8095)
2 0.3986 0.4965 0.5804 0.6713 0.7203 08112 8 10 (0.3571) 14 (0.5000) 16 (0.5714) 18 (0.6429) 20 (0.7143)
13 0.3791 0.4780 0.554% 0.6429 0.6978 0.7857 : 9 12 {0.3333) 16 (0.4444) 18 (0.5000) 22 (0.6111) 24 (0.6667)
“14 0.3626 0.4593 0.5341 0.6220 0.6747 0.7670 0 15 (0.3333) 19 (0.4222) 21 (0.4667) 25 (0.5556) 27 (0.6000)
i5 0.3500 0.4429 05179 0.6000 0.6500 0.7464 : i 17 (0.3091) 21 (0.3818) 25 (0.4545) 29 (0.5273) 31 (0.5636)
ié 0.3382 0.4265 0.5000 0.5794 0.6324 0.7265 i 12 8 (0.2727) 24 (0.3636) 28 (0.4242) 34 (0.5152) 36 (0.5455)
17 0.3260 04118 0.4853 0.5637 0.6152 0.7083 ] 13 22 (0.2821) 26 (0.3333) 32 (04103) 38 (0.4872) 42 (0.5285)
18 0.3148 0.3994 0.4696 0.5480 0.5975 0.6904 ! 4 23 (0.2527) 31 (0.3407) 35 (0.384¢) 41 (0.4505) . 45 (0.4945)
19 0.3070 0.3895 0.4579 05333 0.5825 0.6737 ' 5 27 (0.2571) 33 (0.3143) 39 (03714) 47 (0.4476) 51 (0.4857)
20 0.2977 0.3789 0.4451 0.5203 0.5684 0.6586 16 28 (0.2333) 36 (0.3000) 44 (0.3667) 50 (0.4167) 56 (0.4667)
z1 0.2909 0.3688 0.435i 0.5078 0.5545 0.6455 ; 17 32 (0.2353) 40 (0.2941) 48 (0.3529) 56 (0.4118) 62 (0.4559)
22 0.2829 0.3597 0.4241 0.4963 0.5426 0.6318 : 18 35 (0.2288) 43 (0.2810) ‘51 {0.3333) 61 (0.3987) 67 (0.4379)
23 0.2767 0.3518 0.4150 0.4852 0.5306 0.6186 ! 9 37 (0.2164) 47 (0.2749) 55 (0.3216) 65 (0.3801) 73 (0.4269)
24 0.2704 0.3435 0.4061 0.4748 0.5200 0.6070 ‘ 20 40 (0.2105) 50 (0.2632) 60 (0.3158) 70 (0.3684) 78 (0.4105)
25 0.2646 0.3362 0.3977 0.4654 0.5100 0.5962 21 42 (0.2000) 54 (0.2571) 64 (0.3048) 76 (0.3619) 84 (0.4000)
26 0.2588 0.3299 0.3894 0.4564 0.5002 0.5856 22 45 (0.1948) 59 (0.2554) 69 (0.2987) 81 (0.3506) 89 (0.3853)
27 0.2540 0.3236 03822 0.4481 0.4915 0.5757 23 49 (0.1937) 63 {0.2490) 73 (0.2885) 87 (0.3439) 97 (0.3834)
28 0.2490 0.3175 0.3749 0.4401 0.4828 0.5660 . 24 52 (0.1884) 66 (0.2391) 78 (0.2826) 92 (0.3333) 102 (0.3696)
29 02443 0.3113 0.3685 04320 0.4744 0.5567 ; 5 56 (0.1867) 70 (0.2333) 84 (0.2800) 98 (0.3267) 108 {0.3600)
30 02400 ' 0.3059 0.3620 0.4251 0.4665 0.5479 26 59 (0.1815) 75 (0.2308) 89 (0.2738) 105 (0.3231}) 115 (0.3538)
; 27 &1 (0.1738) 79 (0.2251) 93 (0.2650) 11 (03162) 123 (0.3504)
-For n greater than 30 the approximate quantiles of p may be obtained fram 28 66 (0.1746) 84 (0.2222) 98 (0.2593) 116 (0.3069) 128 (0.3386)
z, 29 68 (0.1675) 88 (0.2167) 104 {0.2562) 124 (0.3054) 136 (0.3350)
w,i‘ﬁ ‘ 30 73 (0.1678) 93 (0.2138) 109 (0.2506) 129 (0.2966) 143 (0.3287)
31 75 (0.1613) 97 (0.2086) 115 (0.2473) 135 (0.2903) 149 (0.3204)
where z, Is the pth quantile of a standard normal random varfable obtained from Table Al. . 32 80 (0|6|3) 102 {02056) 120 (024|9) 142 (02863) 158 (03185)
Source: Adapted from Glasser and Winter {1961), with corrections, with permission from the Biometrika ‘ 33 84 (0.1591) 106 (0.2008) 126 {0.2386) 150 (0.2841) 164 (0.3106)
Trustees. 34 87 (0.1551) t (0.1979) 131 (0.2335) 155 {0.2763) 173 (0.3084)
¢ The entries In this table are selected quantiles w, of the Spearman rank correlation coefflcient p when used 35 91 (0.1529) - 115(0.1933) 137 (0.2303) 163 (0.2739) 179 (0.3008)
as a test statistic. The lower quantifes may be obtained from the equation | 36 94 (0.1492) 120 (0.1905) 144 (0.2286) 170 (0.2698) 188 (0.2984)
W, = —Wiy ! ; 37 98 (0.1471) 126 {0.1892) 150 (0.2252) 176 (0.2643) 198 (0.2943)

The critical region corresponds to values of p smalfer than {or greater than) but not including the appro-
priate quantile. Note that the median of p is 0.

!




FTABLE All (Continued)
n p = 09500 0.950 0.975 0.990 0.995

18 103 (0.1465) 131 (0.1863) I55 (02205) 183 (0.2603) 203 (0.2888)
19 107 (0.1444) 137 (0.1849) 161 (02173) 191 {02578) 211 (0.2848)
10 110(0.1372) 142 (0.1821) 168 (0.2154) 198 (0.2538) 220 (0.2821)
H 114 (0.1390) 146 (0.1780) 174 (02122) 206 (0.2512) 228 (0.2760)
2 19(0.1382) 151 (0.1754) 181 (02102) 213 (02474) 235 (0.2729)
B 123(01362) 157 (0.4739) 187 (02071) 1221 (02447) 245 (0.2713)
M 128(01353) 162 (0.1712) 194 (0.2051) 228 (0.2410) 1252 (0.2664)
15 132(0.1333) 168 (0.1697) 200 (0.2020) 236 (0.2383) 262 (0.2646)
16 135(0.1304) 473 (0.1671) 207 (02000) 245 (0.2367) 271 (0.2618)
7 141 (0.1304) 179 (0.1656) 213 (0.1970) 1253 (0.2340) 279 (0.2581)
1B 144 (0.1277) 186 (0.1649) 120 (0.1950) 260 (0.2305) 288 (0.2553)
19 150 (0.1276) 190 (0.1616) 228 (0.1939) 268 (0.2279) 296 (0.2517)
0 153(0.1249) 197 (0.1608) 233 (0.1902) 277 (0.2261) 305 (0.2490)
i 159 (0.1247) 203 (0.1592) 241 (0.1890) 285 (0.21235) 315 (0.2471)
2 162(0.1222) 208 (0.I569) 248 (0.1870) 294 (02217) 324 (02443)

i3 168(0.1219) 214 (0.1553) 256 (0.1858) 302 (02192) 334 (0.2424)

4 173(0.1209) 221 (0.1544) 263 (0.1838) 311 (02173) 343 (0.2397)
5 177(04192) 227 (0.1529) 269 (0.1811) 319 (0.21148) 353 (0.2377)
6 182(0.1182)  232(0.1506) 276 (0.1792) 328 (02130) 362 (0.2351)
i1 186 (0.1165) 240 (0.1504) 284 (0.1779) 336 (0.2105) 372 (0.2331)
8 191 (0.1155) 245 (0.1482) 291 (0.1760) 345 (0.2087) 381 (0.2305)
9 197 (0.1151) 251 (0.1467) 299 (0.1748) 355 (0.2075) 391 (0.2285)
0 202(0.1141) 258 (0.1458) 306 (0.1729) 364 (0.2056) 402 (02271)

‘or n greater than 60, approximacs quantiles of T may be obmined from

* Intn — )20 + 5
W, @ 1, 8

¢hars z, Is from the smndard normal distribution given by Table Al. Approximats quantlies of v may be
ibtalned from

V{In+ 5
IVair—-1)

‘.‘ridulng!nmcar}uponduvﬂuasaf?gruurd\an(efhud\an)butmh\cw\ldnnppropmu
wantlle. Nota that the median of T Is 0. Quantlles for 7 are obtained by dividing the quantlies of T by
(s — NiL :

ouRce. Adapted from Table 1, Bexk (1974), with parmission from the author.

w, =2,

TABLE Al2 Quantlles of the Wilcoxon Sigued ianls Yest Statistic

n(n + 1)
Wa.oas Waor Wouis Wos Wiy by Ve Wl Wi.de Wi 2

n= 4 0 0 0 0 i 3 3 4 5 4]
5 0 0 0 | 3 -+ 5 é 75 {5
[ 0 [} 1 3 E < 8 9 10.5 21
7 0 i 3 4 & v 1] 12 14 28
8 I 2 4 ) N iz I4 16 8 36
9 2 4 6 9 2] §o 18 20 225 45
¢ 4 6 9 i i i 23 25 27.5 55
il 6 -] i 14 1o 4 37 30 33 66
12 8 10 14 18 2 s 32 36 39 78
13 10 .3 8 22 2y Ll 38 4 455 9!
14 13 16 2 26 i Y 44 48 525 105
15 16 20 26 3t £y R 51 55 60 120
16 20 24 30 36 Rk £4 58 63 68 136
17 24 28 35 41 ] &5 71 76.5 53
18 28 33 41 48 si ol 73 : 4] 85.5 171
19 3 38 7 54 i B2 89 95 190
20 i8 44 53 61 o o 91 98 108 210
21 44 50 59 &8 T o 160 108 1155 231
2 49 56 &7 76 Ly i iio £9 1265 253
23 55 63 74 84 E fi 120 130 138 276
24 62 70 82 9 165 (Y] 131 141 150 300
25 69 77 %0 101 R 1351 143 153 1625 325
26 76 85 99 11 1es - 155 165 175.5 351
27 84 9“4 108 120 (3 [ 167 i78 189 378
28 92 102 t17 131 [B13 fed 180 192 203 406
19 1ol i 127 £]] 158 i7y 193 206 2175 435
kL] 110 121 138 152 170 it 107 220 2325 485
3. 119 131 148 164 182 5 221 235 248 496
32 129 144 160 176 1og Y 136 250 264 528
n 139 152 171 188 08 13y 251 266 280.5 561
4 149 163 183 201 e 2483 166 282 2975 595
k11 160 175 196 214 14é 35 283 299 35 630
36 in2 187 209 228 25 R 299 7 333 666
37 184 199 prid 242 24 395 316 335 3515 703
k] 196 212 236 2B7 247 312 334 353 3705 741
ae 208 225 250 n 196 32y 352 372 390 780
40 1 239 265 287 314 w7 371 391 410 820
41 235 253 280 303 331 388 390 411 430.5 1]

41 248 167 295 320 45 3B 409 431 451.5 903




TABLE Al2 (Continued)

nn+1)
Wo.ou Wost Waou Wios Wole Waas Wi Wia Wise 1
43 263 282 3t 337 366 403 429 452 473 946
44 177 297 328 354 385 422 450 473 495 990
45 292 33 344 a7z 403 442 471 495 517.5 1035
46 308 329 362 390 423 463 492 517 540.5 108}
47 324 346 379 408 442 484 5i4 540 564 1128
48 40 363 397 428 463 508 536 563 588 1176
49 357 kL] 418 447 483 527 559 587 6125 1225
50 374 398 4315 467 504 550 583 611 637.5 | 27'5
For o larger than 50, the pth quantlle w, of the Wilcaxon signed ranks tast stadatic may be approxi d by w, = [n{n + 1)/4] +
7,Vn{n + 1)(2n + 1)/14, where z, is the pth quantile of 2 standard normal random variabls, obtalned from Tahila Al.

Source. Adapted from Hartar and Owaen (1970), with permission from the Amarican Mathematical Sociaty.

*The untries in this rable are quanciies w, of tha Wi signed ranks test statistic T, given by Equadon 5.7.3, for selucted val-
ues of p % 0.50. Quantiles w, for p > 0.50 may be computed from the equation

w, = a{n +1 1 ~ wy,

where n{n + 172 is given In the right hand column in the table. Note that AT* < wy) S pand F{T* > w, ) S | —piHH, s
trua. Critical regions corraspond to values of T* less than (or greater than) but not Including the appropriate quantlle.

¥
TABLE Al3 Quantiles of the Kolmogorav Tese Scatisde®

One-Slded Test

p=090 095 0.975 0.9¢ 6,995 p =090 095 0.975 0.99 0.995
Two-Sided Test

p= 080 090 0.95% 0.98 w859 =080 090 0.95 0.96 0.99
n = 0.226 0259 0287 0321 034

0900 0950 0975 0990 0995 =

0684 0776 0841 0900 0929 )
0565 0636 0708 0785 0629
0493 0565 0624 0689 0734
0447 0509 0563 0627 0669
0410 0468 0519 0577 0417
0381 0436 0483 0538 057
0358 041G 0454 0507 054
0339 0387 0430 0480 0513
0313 - 0369 0409 0457 0489

¢.308 0352 0391 0437 048G
0.296 0338 0375 0419 0.449
0.285 0325 0361 0404 0.3

0221 0253 0281 0314 0337
0216 0247 0275 0307 0330
0212 0242 0269 0300 0323
0208 0238 0264 0295 0317
0204 02131 0259 029 031
0200 0229 0254 0284 0305
0197 0225 0250 0279 0.300
0493 0221 0246 0275 0295
0150 0218 0242 0270 029
0.187 0214 0238 0266 0285
0.184 0201 0234 0262 0281
0.182 0208 0231 0258 0277

- - -
LR B R RLIF TR R - RN N

0.275 0314 0349 0390 041G EE! 0.179 0205 0217 0254 0273
0.266 0304 0338 0377 0404 K] 0.177 0202 0224 0251 0269
0.258 0295 0327 0366 0.392 3 0.174 0199 0221 0247 0.265
0.250 0286 0318 0355 0381 FEl 0.172 0.196 0218 0244 0.262
0.244 0279 0309 0346 037 KT 0.170 0.194 0215 0241 0.258
0.237 0271 0301 0337 0.3¢1 K 0.168 0.191 0213 0238 0255
20 0.232 0.265 0294 0329 035z BT 0.165 0.i89 0210 0235 0252
Approximation 1.07 122 1.36 £.52 1.63
for n > 46 v vn  Vh vn Va

Sounce. Adaptad from Table | of Mifler {1958}, Used with permission of che American Statlstical Associaton.

*The antrias in this table are selected quantiles w, of the [Kolmogorov test statistics T, T*, and T~ as defined by Equadon é.1.1 for
two-slded tosts and by Equations 6.1.2 and é.1.3 for one-sided rescs. Reject H, ac the level o if T exceeds the | ~ o quandle
given In this cable. Thess quantiles are exact for n =< 40 in the two-railed test The other quantles are approximations that are
aqual tothe exace quantiles in most cases. A better approximation for n = 40 results if {n + V/10)" 1s used instead of Vi In
the denominator,




TABLE A20 Quantiles of the Smirnov Test Statistic for Two Samples of
Different Size n and m*

TABLE Al9 Quantites of the Smirnov Test Statistic for Two Samples of Equal Size n® One-Sided Test: p =090 0.95 0.975 0.99 0.995
Two-Sided Test: ¢ = 0.80 0.90 0.95 0.99 0.99
One-Sided Test: One-Sided Test:
p=090 095 0975 099 0995 p=050 095 0975 099 0995 N=1 Ny=9 17/18
Two-Sided Test: Two-Sided Test: 10 910
p=080 090 095 098 099 p=080 090 095 098 099 N=2 N= 3 5/6
4 34
n=3 3 3 n=121 72 8722 & 102 2 5 415 445
4 4 34 34 .23 73 823 923 1023 16723 é 5/6 576
5 35 35 A5 4/5 45 24 714 824 9724 10124 11/24 7 57 6/7
6 36 46 46 56 5/6 25 75 825 925 10R5 {1725 g ;;; ;;g ;53
&
7 a7 47 s 57 517 2% 7126 826 926 10126 (1726 o 4 pybe o
8 48 48 58 58 &/8 21 7 87 w7 unr  nn? f Ni=3 N, = ; 352 3/4
9 49 59 59 69 69 28 828 928 1028 1i8 1228 i : s ;g ‘s‘jz
10 410 510 /10 &10 710 29 8 929 1029 1129 12729 i 7 by Pyt o7 o7
1 51 71U A I /T Y R /1§ 30 830 9/30 1030 1130 1230 ‘ 8 58 34 74 78
Iz 512 si2 &Nz T2 T2 31 83l 931 1031 113t 1231 ¢ 213 23 715 89 8
13 513 613 613 T3 813 N e 932 1032 131 13 10 s 70 45 90 910
| 12 712 23 3/4 56 lifz
14 514 &14 4 T4 B4 33 @33 933 1133 12/33  13/33 N=4 N= 5§ s 374 45 45
15 S/t N5 75 815 8NS5 34 834 10/34 1134 1234 13134 ; 6 7i12 23 34 5/6 5/6
15 &/l6 &1 76 BIE 916 35 835 1035 1135 12735 13735 f 7 17/28 5/7 34 617 617
17 67 N7 IMT BT 9NT 36 936 1036 1136 1236 13136 8 5/8 5/8 3/4 7/ 7/8
18 &8 7M8 818 98 98 37 937 /37 AT 1337 13737 ; 9 59 23 3/4 79 8/9
19 &9 79 819 919 919 8 938 10/38 11738 13138 14/38 :g L ;ﬁ-g lggo Z;G 4/5 45
20 620 TR0 820 9720 10720 39 W 1039 1139 1339 14139 E 16 916 P e ;{: ) 'g»‘?
21 61 0 821 971 iond 40 940 10/40 12040 13740  14/40 , N=5 N=& 35 2 /16
Approximation 152 L73 192 215 230 . B 2313 P o .
for n > 40: v N v Vo ! » 5 7 29/35 617
’ 120 5/8 27140 4/5 415
Source. Adapted from Birnbaum and Hall (1960), with permission from the Instit Math jcal Statisties. ! ll’) ?g ;j ‘; 3;;?3 ;ﬁo 45
*The entries in this table are.selected quantiles w, of the Smirnov two-sample test statistic T defined by Equations 6.3.2 and 6.3.3 _ 15 8/15 305 0 1S I?ﬁ
for the one-tailed test and definad by Equation 6.3.1 for the two-talled test. Reject H, at the level o if T exceeds the | ~ o quan- 20 \n 5
tile of T as given in this table. The test statistic Is a discrete random variable, 5o the exact level of significance may be less than 11720 3i5 710 3i4
the apparent a used in this table. Ni=6 Ny= 7 23/42 417 29/42 517 516
8 12 72 23 314 3/4
] ] 1 5/9 23 1318 7/9
J 10 in 17/30 19730 7/10 1115
12 2 712 712 23 3/4
18 49 59 1/48 2/3 13/18

: 24 124 2 m 5/8 213




TABLE A2l The t Distribution®

Degrees of
Freedom p=10.6 075 09 035 0975 0.99  0.995 0.9975  0.999  0.9995
i 0325 1000 3.078 6314 12706 31821 63657 {21732 31831 636.62
\LE A20 (Continued) 2 0.289 0816 188 2920 1303 6965 9925 14089 22327 31.598
3 0277 0765 1638 2353 1182 4541 5,841 7.453 10.214 12.924
»-Sided Test:  p = 0.90 0.95 0.975 0.99 0.995 4 0.271 074 1533 213 2776 3747 4604 5.598 7173 8610
»Sided Test:  p = 0.80 0.90 0.95 0.99 0.99 5 0267 0717 1476 2015 2571 3365 4012 47 5.893 6869
~ 6 0.265 0718 1440 1943 2447 3.143 3.707 4317 5208 5.959
TN g g;ig 3?;36 4§5§3 43? 4;523 7 0.263 0711 1415 1.895 2365 2998 3499 4029 4785 5.408
] 33770 39/70 43/70 7110 517 3 0262 0706 1397 1860 2306 28% 3355 3831 450! 5.041
14 37 in 47 9/14 5/7 9 0.26! 0703 1383 1833 2262 2821 3.250 3650 4257 478
28 317 1328 15/28 17728 9/14 10 0.260 0700 1372 Q812 2228 2764 3.169 3581 4144 4587
8 N= 9 49 13/24 5/8 23 34 i 0260 0697 1383 179 2.201 2718 3.106 3497 4025 4437
* 10 19/40 21/40 23/40 27/40 7140 12 0.25% 0695 1356 1782 2179 2.681 3.055 3.428 3530 4318
12 bi/24 12 712 5/8 /3 13 0259 0694 1350 1770 2160 2650 3612 3372 1852 4221
16 7Hé ;ﬁa ?g" gf? . tgﬁgz 14 0258 0692 LM5 176l 2145 2624 2977 3326 3787 4140
9 M= ‘3: ';ﬁi \n 26145 23 31/45 15 0.258 0691 1341 1753 2131 2602 2947 3.286 373 4073
12 4/9 12 5/9 11/18 23 16 0.258 0690 1377 1746 2120 2583 292 3252 3.686 4015
'H 19/45 22/45 8/15 35 29748 17 0.257 0689 1333 1740 2110 2567 2898 3222 3646 3.965
18 7118 49 in 5/9 1i/18 18 0257 0488 1310 1734 2.101 2552 2878 1.197 3610 3922
36 13/36 512 17/36 19/36 5/9 9 0257 0688 1328 1729 . 2093 2539 286l 3174 1579 3.883
10 Ny =15 25 7i15 in 17/30 19/30 20 0257 0687 1325 L1725 2086 2528 2845 3.153 3.552 3.850
20 U5 9120 112 11720 35 21 0257 0686 1313 1721 2,080 2518 2.831 1135 3527 3819
40 7120 25 9/20 12 —_ n 0356 0686 1321  L7I7 2074 2508 2819 3119 3.505 3792
12 Np= 15 23/60 9/20 in 1120 712 23 0256 0685 1319 1714 2069 2500 2807 3.104 3485 3767
18 38 716 23/48 13/24 72 24 0256 0685 1318 1711 2064 2492 2797 3.091 3467 3.745
;g : ?gg gﬁ ;% ‘;ﬁg ;‘fﬁg | ;go 25 0356 0684 1316 1708 2060 2485 2787 3.078 3450 3725
- 16 0.256 0684 1315 1706 2056 2479 2779 3067 . 3435 3707
15 N, =120 mo S 13/30 25/60 31/60 17 0256 0684 1314 1703 2052 2473 2771 3.057 3.421 3650
(16 Ny =20  27/80 31/80 17140 19/40 41780 18 0256 0683 1313 1701 2048 2467 2763 3.047 1408 3.674
< sample e — — - —— 29 0256 0683 1311 1699 2045 2482 2756 3038 339 3459
oximation 1.07 /mmn 122,/ o I.36,/ o l.52,/ o L63,/ — 30 0.256 0.683 1310 1.497 2042 2457 2.750 3.030 3385 3.646
40 0.255 0681 1303 |.684 2024 2423 2704 297 3.307 155
z2. Adapted from Massey {1952), with permission from the Institute of Mathematical Statistcs. ' &0 0.254 0.679 1296 1671 2.000 2.3%0 2.660 2915 323 3.460
entries in this table are selected quantiles w; of the Smirnov test statistie T for two samples, defined ! 120 0.254 0.677 1289 1.658 1.980 2.358 2617 2.860 C 3160 3373
uations 6.3.1, 6.3.2, and 6.3.3. To enter the table let N, be the smaller sampie size and let N; be the : ® 0.253 0.674 1282 1.645 1,960 2,326 3576 2807 3.090 1291
sample size. Reject Hy at the level o if T exceeds w;., as given in this table. If n and m are not cov- ‘
by this table, use the large sample appraximation given at the end of the table, or consult exact tables { ; Source Reprinted from Vol. | of Pearson and Hartley (1976}, with permission from the Biometrika Trustees,
 and Jennrich, which appear In Harter and Owen (1970) for n, m = 100, ‘ *The entries in this table are quandles w, of the t distribution for various degrees of freedom. Quantites w, for p < 0.5 may be

computed from the equation

Wy = Wiy

Note that wyss = 0 for all degrees of freedom.




