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ANSWER QUESTION ONE & ANY THREE QUESTIONS:

For all questions, clearly stgtevthe 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 ]

Five groups of three children matched for IQ and age were formed. Each child was taught the
concept of time by using one of the three teaching methods: lecture, demonstration, or teaching
machine. The following scores indicate the students’ performance when they were tested to see
how well they had grasped the concept.

" Teaching Methods

Group Lecture  Demonstration  Teaching Machine

1 20 22 24
2 25 25 27
3 30 40 39
4 37 26 41
5 24 20 21

a. Use an appropriate two-sample test to see whether we have sufficient evidence to indicate
that the teaching machine is a better method than demonstration? Use a = 0.10. Find the P-
value.

b. Use an appropriate several-sample test to see whether the data indicate that the teaching
methods differ in effectiveness. Use a = 0.05.

QUESTION TWO. [ 10+ 10 marks ]

a. An instructor is trying to adjust the level of difficulty of a continuing education class to meet
the needs of his students. After teaching the course several times and giving the students a
simple evaluation questionnaire each time, he found that 12 students said the course was too
easy, 84 students said the course was about right, and 3 students said the course was too
hard. Conduct the binomial test at 5% level of significance and recommend whether the
instructor needs to adjust the level of the course. Find the P-value.

b. An obstetrician claimed that more babies are born at night (6pm to 6am) than during the day,
while his friend the statistician said it only seemed that way. For the next year they kept
track of the time of birth of all spontaneous birth$ in that doctor’s care to see who was
correct. The result was:

Midnight to 3am — 16 births Noon to 3pm — 10 births
3am to 6am — 17 births 3pm to 3pm — 11 births
6am to 9am — 12 births 6pm to 3pm — 12 births

9am to Noon — 9 births 9pm to Midnight — 15 births

Conduct the sign test to see whether the statistician is correct. Also compute the P-value.
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QUESTION THREE. [ 20 marks ]

The number of accidents experienced by machinists in a certain industry was observed for a
certain period of time, with the results as shown in the accompanying table. Use Kolmogorov

Goodness of Fit Test to test, at the 5% level of significance, the hypothesis that the data come
from a Poisson distribution with mean 0.5.

Accidents per Machinist Number of Machinist

0 296
1 74
2 26
3 8
4 4
5 4
6 1
7 0
8 1
QUESTION FOUR. [ 20 marks ]

A political scientist wished to examine the relationship of the voter image of a conservative
political candidate and the distance in km between the residences of the voter and the candidate.

Each of the twelve voters rated the candidate on a scale of 1 to 20. The data are shown in the
table blow:

Voter Rating Distance Voter Rating Distance

1 12 75 7 9 120
2 7 165 8 18 60
3 5 300 9 3 230
4 19 15 10 8 200
5 17 180 11 15 130
6 12 240 12 4 130 .

Do these data provide sufficient evidence to indicate a negative correlation between rating and
distance? Use either Kendall’s T or Spearman’s p with o= 0.05.

QUESTION FIVE. [ 20 marks |

In an experiment to determine the influence of suggestion, 20 straight lines of varying lengths
were shown one at a time to students A and B, and students estimated aloud the length of each
line. Student A estimated her preference first, but she was under instructions to overestimate the
‘first 10 lines and underestimate the last 10 lines (which was unknown to student B). After
hearing students A’s estimate, student B stated his estimate. The errors of the estimates,

measured by subtracting the true lengths of the lines from the estimated lengths of the lines,
were as follows:

Error Error Error Error Error Error Error Error
Line bvA byB Line byA byB Line byA byB Line byAd byB
1 +0.3 -0.1 6 +1.3 +0.9 11 -13 -0.6 16 -1.1 -0.1
2 +1.1 +0.6 7 +0.8 0.1 12 -11 =12 17 -0.8 -05
3 +0.9 +1.0 8 +1.6 +0.2 13 -13 -1.0 18 05 0.0
4 +06 +H.7 9 +12 0.0 14 07 07 19 -12 -04
5 +1.0 +02 10 +H).8 +0.5 15 -14 -1.0 20 -1.0 -03

Is there a significant positive correlation between student A’s errors and students B’s errors?
Give the associated P-value.
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TABLE Al Normal Distribution®

Selected values  Zamoy = —37190  Zowes = —32905  Zogs = —19600  zpy = —1.6449
Zom = 37190 Zgws = 32905 Zegs= 19600  zen = 16449
» 0.000 0.001 0.002 0003 0.004  0.005 0.006 0007  0.008 0.009
0.00 ~30902 -28782 ~27478 -26521 —25758 —25121  —24573 24089  —2.3656
0.0f  —23263  —22904 —23571 -22262 -2I973 -2i701 —2i444 -21201 20969  ~20749
002  —20537 -20335  ~20041 19954 —19774 -—19600 —15431 —19268 ~—19110  —1.8957
0.03 —18808B —1B663 —18522 —1.B3B4 —1B250 18119 —L7991 —17866 —17744 —1.7624
004 —I7507 ~—17392 17279 17169 —17060 —16954 — 16849  —L6747 —16646  —1.6546
0.05 —16449 —16352 —16258 -l6l64 —1607T2 —15982 —15893 15805 15718 —1.5632
0.06 —I5548 —15464 —15382 —15301 —15220 —15i41 —15063 —14985 —14905  —1.4833
0.07 —1475B —146B4 —14611 —14538 — 14466 —(4395 14325 14255 —|4187 —ld4lie
0.08 —1405] —139B4 —13917 —13852 ~I3787 —I3722 —13658 13595 13532  -1.3469
0.09 13408 —13346 —13285 -13225 ~I3165 —13106 —13047 -—12988 12930 —1.2873
0.0  —12Bl6 —12759 —12702 —12646 —12591 12536 ~124B1 12426 12372 12319
0.1 —12245 -1222  -12160 —12107 ~12055 —12004 —LI9%2 —LI1%1 11850 —11800
0.02  —LIZS0O  —LI700 11650  -11601  —LIS52 —LISO3  —~LI455  —L1407 —LI35%9  —Li3H
0.3  —LI264 ~LI2I7 —LUT® —L123  —11077 —L1031  —10%8S5 —1.0939 —1.0893 ~—1.0B48
0.14 —10803 —10758 —1.0714 —10669 —10625 —10581 —EO0S37 —LO4% —10450  —1.0407
T045  —10364 10312 -1.0279  —10237  —10194  —10I152  —LOHI0  —10069 —1.0027  —0.9986
0.16 —09945 —05%04 —09863 —09822 —09782 09741 —09701 —09661 —09621  —0.958I
0.17  —09542  —09502 —09463 —09424 —09385 —09346 —09307 —0929 —09230 —0919
0.18 —09154 —09116 —09078 —09040 ~—09002 —0B96S —08%27 -—088% —08853  —0.8816
0.19 08779 -—08742 08705 -0B669 —08633 —0859 —0BS60  —0B524 —08488  —0B452
020 —0B84l6 —083BI —0D835 —0B3I0 —08274 —08239 —O€04 —08I69 08134 —08099
021 —08064 -—08030 —~07995 -079| -07926 -07892 —07858 —O0.7824 07790  ~07756
022 0772 —07688 —07655 ~07621 —07588 -07554 -—0752l —0.7488 ~D7454  —07421
023 -07388  —07356 —07323 —072%0 —07257 -07225 ~07192 -—07160 -07i28  —0.7095
024 —07063  ~07031 —06999 -06967 —06935 —06903 ~06871 —06B40 —0.680B  —0.776

LOS

TABLE Al (Continued) '

$ 0.000 8.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009
0.2% —~0.6745 ~0.6713 06682 ~05651 -0.6620 —-0.6568 ~0.6557 —0.6526 —0.6495 ~0.6464
0.26 ~0.6433 ~0.6403 06372 -0.56341 ~0.6311 —0.6280 —0.6250 —0.6219  -06189 -0.6i58
0.27 -0.6128 —0.6098 —~0.6068 —0.6038 —0.6008 —0.5978 —Q.59%48 —05918  -05888 ~0.5858
0.28 —0582B —0579% —05769 —0.5740 ~0.5710 ~0.5681 ~0.5651 —0.5622  -0.5592 —0.5563
0.29 —0.5534  —0.5505 —0.5476 05446 05417 —0.5388 —0.535% —05330  -0.5302 —0.5273
030 ~0.5244 05215 -0.5187 —0.5158 -05129 —05101 ~0.5072 ~0.5044  —0.5015 —0.4587
0.3! —0.4959 04930 04902  ~04874 04845 —04817 04789 —0.4761 ~0.4733 ~0.4705
0.32 ~0.4677 —04649  —04621 —04593 ~0A4565 ~0.4538 -04510 —04482 04454 —0.4427
0.33 —0.4399 —04372 —04344 —04316 —04289 ~0.4261 —04234 —0.4207  —04179 —0.4152
0.34 —0.4125 ~040%7  —04070 —0.4043 04016 —0.3989 —-0.3%6! -0.393¢  —0.3%07 ~0.3880
038 —{.3853 ~-{0.3826 ~-0379% ~03772 —0.3745 -0.371% —0.3692 —0.3665 —0.3638 —0.3611
.36 —0.3585 ~0.3558  —0.383} —0.3505 —0.3478 —0.3451 —0.3425 —0.3298 -0.3172 —0.3345
€37 —0.331¢ ~0.3282 —0.3266  —0.322% ~0.3213 ~0.218¢ -0.3160 —0.2134 -0.3107 ~0.208 [
¢it ~0.308% —~0.302¢ -0.3002 —~0.287¢ —0.2950 -0.2924 —-0.2890 —0.2871 —{.284% —0.281¢
g.rg -0.2793 ~027¢7 -0.2741 -0.27158 —{.2680 —Q.26¢2 ~0.2617 —0.261! —0.25E8 —-0.25¢¢
0.49 ~0.2522 —0.250¢ —0.2482  —Q.245¢ —0.2430 ~0.2404 ~0.237¢ -0.23587 —{2327 —-0.2301
g.4l 02275 ~0.2250 —~0.2224 —~0.2198 —02172 —-0.2147 -0z —0.20%6 ~0.207¢ —0.2045
§.42 —0.201¢ -0.1952 —0.1968 —0.1%42 —0.217 —0.18%! —0.1856 ~0.1840 -Q.18L5 ~0.178%
0.43 —0.1764 ~0.1738 ~0.1713 —0.1687 ~0.1662 —0.1637 -0.1611 —-0.1586 -0.1560 —0.1535
.44 —-0.1510 —0.1484 ~0.145%  -0.1434 ~0.1408 -0.1383 —0.1358 —~0.1332 —-0.1307 —0.1282
0.45 ~0.1257  —0.1231 -0.1206  —0.118! —0.1156 ~0.4130 —0.1105 —0.i080 ~0.1055 —0.1030
0.46 —-0.104  —00%79  —0.0954 00929 -—-0.0904 -0.0878 --0.0853 -0.0828 ~0,0803 ~0.0778
0.47 —~0,0753 —~0.0728 -0.0702 -00677  ~0.0652 —0.0627 —0.0602 —0.0577  -0.0552 —-0.0527
0.48 —0.0502 —0.0476 —0.045¢ —0.0426 —0.040! —0.0376 ~0.0351 —0.0326 —0.030% ~0.0276
0.49 —0.0251 —~0.0226 —0.0204 ~0.0175 ~0.0150 ~0.0125 ~0.0100 ~0.0075 ~0.0050 —0.0025
058 0.0000 0.0025 0,0050 0.0075 00100 00125 00150 0.0175 0.0201 0.0226
.51 0.0251 00276 0.0301 0.0326 0.0351 0.0376 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 00753 0.0778 0.0803 0.0828 0.0853 0.0878 0.0904 0.0529 0.0954 0.0979
0.54 0.1004 0.1030 0.1055 0.1080 D.1105 0.1130 0.1156 0.1181 0.i1206 0.1231
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Table Al (Continued)
f 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 o0.008 0.009

' 0.55 0.1257 0.1282 0.1307 0.1332 0.1358 0.1383 0.1408 0.1434 0.1459 0.1484
056 0.1510 0.1535 0.1560 0.1586 o.1611 0.1637 0.1662 0.1687 0.1713 0.1738
0.57 0.1764 0.1789 0.1815 0.1840 0.1866 0.1891 0.1917 0.1942 0.1968 0.1993
058 02019 0.2045 02070 0209 0212} 02147 02173 02198 0.2224 02250
059 0.2275 0.2301 02327 02353 02378 02404 0.2430 0.2456 02482 02508
0.60 02533 0.2559 0.2585 02611 02637 02663 02689 02715 02741 0.2767
0.61 02793 02819 0.2845 0.2871 0.2898 0.2924 02950 02976 0.3002 03029
0.62 03055 0.3081 03107 03134 03160 03186 03213 03239 0.32¢6 0.3292
0.63 0.3319 0.3345 03372 0.3398 0.3425 0.345) 0.3478 0.3505 03531 0.3558
0.64 0.3585 03611 03638 03665 0.3692 03719 0.3745 03772 0.379% 0.3826
0.465 0.3853 0.3880 0.3%07 03934 0.3961 0.3989 04016 0.4043 0.4070 0.4097
0.66 04125 04152 04179 0.4207 04234 0.4261 04289 04316 0.4344 04372
0.67 0.4399 0.4427 0.4454 0.4482 04510 0.4538 04565 0.4593 0.4621 04649
0.68 04677 0.4705 04733 04761 0.4789 04817 0.4845 0.4674 0.4502 04930
0.69 04959 0.4987 05015 0.5044 _0.5072 05101 05129 05158 0.5187 05215
0.70 0.5244 0.5273 0.5302 05330 0.5359 0.5388 0.5417 0.5446 0.5476 0.5505
0.71 0.5534 05563 05592 05622 0.5651 0.5681 0.5710 0.5740 05769 05799
0.72 0.5828 0.5858 0.5888 05918 0.5948 05978 0.6008 0.6038 0.6068 0.6098
0.73 06128 0.6158 0.6189 0.6219 0.6250 0.6280 0.6311 0.6341 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
0.75 0.6745 0.6776 0.6808 0.6840 0.687% 0.6903 06935 0.6967 0.6999 0.703)
0.76 0.7063 . 0.7095 07128 0.7160 0.7i92 0.7225 07257 . 0n% 0.7323 07356
0.77 0.7388 0.7421 0.7454 - 07488 0.7521 0.7554 0.7588 07621 - 0.7655 0.7688
0.78 0770 0.7756 0.77% 0.7824 0.7858 0.7892 $7926 0.7961 0.7995 0.8030
0.7% 0.8064 0.8099 08134 08169 0.8204 0.8239 0.8274 08310 0.8345 0.838)
0.80 08416 0.8452 0.8488 0.8524 0.8560 0.8596 08633 0.8669 0.8705 0.8742
081 08779 0.8816 0.8853 0.88%0 0.8927 0.8965 0.9002 0.9040 0.9078 0916
0.82 0.9154 0.9192 05230 0.9269 0.9307 0.9346 0.9385 0.9424 0.9463 0.9502

Table Al (Continued)

4 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 ' 0.008 0.009

' 0.83 0.9542 0.9581 0.9621 0.9661 0.9701 0.9741 09782 0.9822 0.9863 0.99504
0.84 0.9945 0.9986 1.0027 1.0069 1.6110 1.0152 1.01%4 1.0237 1.0279 1.0322
0.85 1.0364 1.0407 1.0450 1.0494 1.0537 1.0581 1.0625 1.0669 1.0714 1.0758
0.86 1.0803 1.0848 1.0893 - 1.0939 1.0985 11031 1.1077 Lz L1170 L1217
0.7 L1264 11311 1.135% 1.1467 1.1455 1.1503 1.1552 11601 1.1650 1.1760
0.8% 11750 1.1800 1.1850 1.1901 1.{952 1.2004 1.2055 £.2107 1.2160 L2212
g.8¢% 1.22e5 L2319 1.2372 t.2426 1.248( [.253¢ 12581 t.2646 12702 12759
8.90 L2816 12872 12830 L2988 L3047 L2106 L2165 13215 £.2285 L334(
0.5l 1.3408 [.24£¢ 13532 {.359F 36EE L2722 13787 {3852 12817 12984
[ 1405t JEARES L 41E7 [.£25F L4328 1.43¢8 tARGE LARRE L4€11 [ 4684
£.53 {4756 4822 {4008 [ 49EF [.EOCL 15141 Lezat [LEX01 1238 1.54e4
.84 1.552E [5€32 (&7 15805 [.5g532 i ol 16072 Léled L.e258 1€382
a.gg 16442 L6544 L6646 16747 £.6848 [.£954 {.7080 L7162 17278 L7392
4.86 1.7507 17624 17744 {.7866 £.79%1 LBlt% 1.8250 18384 1.8522 18663
6.87 1.880B 1.8957 R4 1.9268 £.9431 1.9600 1.9774 19954 20141 20335
¢.98 20537 2.0749 2.0969 21208 2.1444 21704 2.1973 2.2262 22571 2.2904

0.99 23263 23656 2.4089 24573 25121 2.5758 26521 27478 2.8782 3.0902

Source. Generated by R. L Iman. Used with permission.

* The entries in this @ble are quantiles z, of the standard normat random variable Z selected so P(Z < 2,) = pand P(Z > 2} = { — p. Note that the
value of p to two decimal places determines which row to use; the third decimal place of p determines which column to use o find z,.
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510 APPENDIX
TABLE A2 Chi-Squared Distribution® , TABLE A3 Binomlal Distribution®
> =0750 . 0900 0950 0975 0990 0995 0999 E  n y p=005 00 0I5  0x0 035 030 035 040 045
k=1 1323 2706 sl S0 6a 1479 et [ 1 0 09500 09000 0850 08000 07500 07000 06500 06000  0.5500
: i peet 4 T 1M 184 1627 I 10000 10000 10000 10000 100G 10000  1.0060 10000  1.0000
3 5.385 7779 9488  ill14 1328 1486 1847 2 0 09025 08100 07225 06400 05625 04900 04225 03600 03025
5 6626 9236 1107 12.83 1509 1675 2051 | 09975 09900 09775 09600 09175 09100 08775  0.8400 07975
i 7.841 10.64 1259 {4.45 168} 1855 . 1246 . : 2 1.0000 £0000 10000 10000 {0000 10000 10000  LOODO  1.00GO
7 9.037 1202 1407 1601 ja48 2028 2432 v o oS o
8 1022 13.36 15.51 1753 2009 2496 263 ~ .85 0729  06l41 0510 02 03430 02746 02160 O.éed
9 £1.39 14.68 692 1502  20.67 2359 2788 | 09928 09720 09392 0890 08438 07840 07182 06480 05748
10 1255 15.99 1831 048 2320 2519 2959 2 09999 - 09990 0996 09920 0964 09730 09571 09360  0.9089
T 13.70 17.28 1968 2092 2473 2676 36 ] 3 10000 - 10000  1.0000 10006 10000 10000  1.0000 10000  1.0000
12 o lass 20 BN e b ] 4 0 08145 06561 05220 0409  u3léd 02401 04785 0.1296  0.0915
SR Nt T X a4 wm %n I 09860 09477 08905 0819 07383 06517 05630 04752 03910
P 2231 1500 2749 3058 3280 3770 2 09995 09963 09880 09736  uvdsz 09163 08735 068208 07585
6 1937 7’54 2630 2885 3200 427 3925 3 10000 09999 09995 09984 0991 09919 09850 09744 09590
17 2049 2477 2759 3049 334l 372 4079 4 10000 10000 10000 10000 100G 10000 10000 10000  1.0000
18 2060 1w wer s el A e 5 0 07738 05905 04437 0317 02372 0168l 01160 00778 0,0503
S < oI oy ¥ ww 42 ' | 09774 09185 0835 0737 06328 05282 04284 03370 02562
2N e 2:'4; :3!;:67 3548 3893 4140 4680 2 09988 09914 09734 09421 0895 08369 07648 06826 0593
%; §2'33 2081 3392 678 4029 4180 4827 3 10000 09955 09978 09933 09847 09692 09460 09130 08688
23 27.14 3201 317 3808 4164 4418 497 4 10000 10000 09999 09997 09950 09976 09947 09898 09815
24 28.24 3320 3642 19.37 4298 4556 iug 5 10000 10000 10000 10000 (0000 10000 10000  1.0000  1.0000
s BM 3438 3765 4065 443l :3 5405 L & 0 omsI 0534 03771 0261 i 04176 00754 00467 00277
8 e SR tse e a0 , | 09672 08857 07765 06554 05339 04202 03191 02333 0.1636
20 o %72 44 446 4828 5099 5689 2 09978 09842 09527 09011  0B306 07443 06471 05443 04415
29 371 39.09 4256 sn 49.59 5234 5830 3 09999 09987 09941 09830 0924 09295 08826 08208 07447
30 3480 4026 4377 4698 5089 5367 5970 4 10000 09999  099% 09984 09951 09891 09777 09590 09308
40 45.62 51.81 55.76 59.34 63.69 66.77 7340 5 1.0000 1.0000 10000 09995 09996 09993  0.9982 09959 09517
50 56.33 63.17 67.50 7142 7615 7949 - 8666 " & 10000 10000 10000 (0000  LU0O 10000  1.0000 10000  1.0000
80 6698 7440 7908 6330 8838 9ls5 998l | : oo
70 7758 g5.53 9053 9502 1004 1042 1123 I 7 o 093 04783 03206 02097 01335 00824 00490 00280  00I52
80 88.13 9658 1019 106.6 123 1163 1248 . | 0955 08503 07166 05767 0449 03294 02338 0.I58 01024
90 9865 107.6 131 8.l 124.1 1283 1372 2 09%2 09743 09262 08520 67564 06471 05323 04199 03led
100 1094 {85 1243 1296 1358 1402 1494 1 09998 09973 09879 0957 0929 08740 08002 07102  0.6083
2, 0.675 1282 1645 1960 2326 1576  3.09 + oo 0998 09988 :
. . 09953 09871 09712 09444 09037  0.8471
For k > 100 use the approximation w, = ()(z, + VZk— 1)}, or the mors accuraca w, = L 1.0000 10000 09999 0999 09987 09962 09910  098I12 09643
7\ 6 10000 10000 10000 10000 09999 09998 09994 09984 0993
k (' 345, 3] whare 2,13 the valus rom the sandardized normal ditibuton showe i the bomem 7 10000 10000 10000 10000 (0000 10000 10000  1.0000 10000
of the table,
Sousce: Abridged from Table 8, Vol. | of Pearson and Martley (1976), with permisslan from the Blometrika,
Trustees.

*The entries In this table are quantles w, of a chi-squared random varlable W with k degrees of freedom, se-
lacted 30 P(W S w,) = pand PW > w} = | = p.
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TABLE A3 (Continued)
p =005 a0 0.15 .20 w8 0.30 0.35 0.40 0.45

1.0000 1.0000 10000 LO0OO 1.0000 1.0000 1.0000 L0000 09998
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 L0O000 1.0000

noy
TABLE A3 (Continued) 8 0 06634 04305 02725 01é7e  0.0001 00576 00319 00168 0.0084
n y p=050 055 0.60 0.45 0.70 0.75 0.80 Q.85 a.50 0.9% ! 0.9428 0.8131 0.6572 0.5033 D357 1 0.2553 0.1691  0.1064 00632
2 09941 09619 08B  079%Y 04785 05518 04278 03154 02201
I 0 05000 04500 04000 03500 03000 02500 02000 0I500 Q.1000  0.0500 3 09996 09950 09786 09437 08862 08059 07064 05941 04770
I 10000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 10000  1.0000 4 10000 09996 09971 0989  u9727 09420 08939 08263 0739
2 0 02500 02025 O0.1400 01225 00900 00625 00400 00225 00100 00025 5 1.0000 10000 09998 09988 09958 09887 09747 09502 09115
I 07500 06975 0.4400 05775 05100 04375 03600 02775 01900 00975 & 1.0000 10000 10000 09959  ©.99% 05987 0994 0995 09819
2 10006 10000 10000 10000 10000 0000 10000  £.0000 10000  1.0000 7 1.0000 10000 10000 10600 10000 09999 09998 09993 09983
3 0 04250 00911 00640 00429 00270 00(56 00080 00034 0.00i0  0.000) 8 10000 10000 10000 1000  tooon 10000  1.0000 10000  1.0000
1 0.5000 04252  0.3520 02818 012160 0.1562 0.1040 - 00608 00280 00072 9 0 0.6302 0.3874 02316 0.1342 0.0751 0.0404 0.0207 0.0101 0.0044
2 08750 08336 07840 07254 0657 05781 04880 03859 02710  0.1426 ! 0.9288 0.7748 05995 043¢ 03003 04960 04211 00705  0.0385
3 1.0000 1.0000  1.0000 1.0000  1.0000 1.0000 10000 10000 1.0000  1.0000 2 09916 0.9470 08591 0.7362 Q07 04628 03373 02318 0.1495
4 0 00615 0040 0025 00150 00081 00039 00016 00005 0000 00000 3 09994 09917  0.966! 09144 0343 07197 06089 04826  0.3614
I 03125 02415 04792 04265 00837 00508 00272 00120 00037 00005 “ 10000 09991 09344 0900 03511 09012 08283 07334 06214
10000 09999 09994 0999 09900 05747 09464 09006  0.8342
2 04875 0609 05248 04370 03483 - 02617 04808 01095 00523 00140 p 110000 10000 L0000 09997 09087 09957 09838 09750  0.9502
3 09375 09085 08704 08215 07599 0.6836 05904 04780 03439  0.1855 : ‘ ‘ ) , ' g - y
7 1.0000 10000 10000 10000 09999 09996 09986 09962  0.9909
4 10000 10000 1.0000 10000  1.0000 1.0000 1.0000 10000  1.0000  1.0000 8 10000 10000 10000 10000 10000  1.0000 09999 09997 09992
s 0 0.0312 00185 00102 0.0053 0.0024 00010 00003 00001 0.0000  0.0000 9 1.0000 1.0000 1.0000 1.0000 {.0000 1.0000 1.0000 1.0000 1.0000
1 01875 01312 00870 00540 00308 00i56 00067 00022 00005 00000 10 0 05987 03487 0.969 01074 00543 00282 00135 00060  0.0025
2 05000 04069 03174 02352 04631 01035 00579 00266 00086 00012 1 09139 07361 05443 03758 02440  0.1493 00860 00464 00233
3 08125 07438 06630 05716 04718 03672 02627 0.1648 00815 00226 2 09885 09298 08202 05776 0575 03828 02616 01673 0099
4 0.9688 09497 09222 0BB40 08319 07627 06723 05563 04095 02262 3 0.9990 0.9872 0.9500 08794 G.7759 0.6496 05138 0.3873 0.2660
5 10000 10000 10000 10000 1.0000 10000 1.0000 1.0000  1.00OD 10000 4 09999 09984 09901 0947  wvu2ly 08497 0.75(5 06331 0.5044
6 © 00156 00083 00041 000I8 00007 00002 00001 00000 0.0000  0.0000 5 10000 09999 05986  0993. 09802 09527 09051 08338 07384
P 04094 00692 - 00410 00113 00109 00046 00016 00004 00001  0.0000 é 1.0000 10000 09999  0.9991 09955 09894 09740 09451  0.8960
2 03438 02553 04792 O.I74 00705 00376 00176 00059 0.0013  0.000 7 1.0000 10000 10000 0999y  099% 09984 09952 09877 09726
3 06562 05585 04557 03529 02557 0.1694 0.0989 00473 00158 00022 8 10000 K000 0000 10000 10000 05999 09995 09983  0.9955
4 08%6 08364 07667 06809 05789 04661 03446 02235 0.1143 00328 % 10000 10000 10000 10000 10000  1.0000 10000 09999 09997
S 09844 09723 09533 09246 08824 06220 07379 06229 04686 02649 10 L0000 10000 10000 10000 10000 10000 10000  1.00OO  1.0000
Py 1.0000 10000 1.0000  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 I g 0.5688 03138 0.1673 00859 vz 00198 0.0088 00036  0.0014
7 o 00078 00037 00016 00006 00002 00001 00000 00000 00000 00000 I 0.8981 04974 04922 0321 o971 G130 00606 00302 00139
| 00625 00357 00188 0005 00038 00013 00004 00001 00000  0.0000 2 09848 09104 07788 04174 04552 03127 02000 0.0189 00652
- - - : - - - - 3 09984  098I5 09306 08389 07133 05696 04256 02963  0.1911
2 02266  0.1529 00963 00556 00288 00129 00047 00012 00002 00000 4 09999 09972 09841 0949 oused 07897 06683 05338 03971
3 05000 03917 02898 0.1998 01260 0.0706 0.0333 00I21 00027 00002 s 10000 09997 09973 0988y  0ocss 09218 08513 07535 04331
4 0774 06836 05801 04677 03529 02436 0480 00738 00257 00038 p 10000 10000 09997 09980 09924 05784 09499  0.9006  OB2E2
5 09375 08976 08414 07662 06706 05551 04233 02834 0.1497 00444 7 110000 10000 10000 09998  09%an 09957 09878 09707 09390
6 09912 09848 05720 09510 09176 08665 07903 06794 0527 03017 ‘ £ 0000 L0000 10000 10000 09999 09994 0990 0994 09852
7 10000 10000 10000 10000 10000 10000 1.0000 1.0000  1.0000  1.0000 9 1.0000 1.0060 10000  1.0000 10000  1.0000 09998  0.9991 09978
0
(
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TABLE A3 (Continued)

n y p=050 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95

8 0 00039 0.0017 0.0007 0.0002 0.0001 00000 0.0000 0.0000 0.0000 0.0000
I 0.0352 0.018] 0.0085 0.0036 0.0013 00004 0000/ 0.0000 00000 0.0000

2 04445 0.0885 00498 0.0253 00!13 00042 00012 00002 0.0000 0.0000

3 03633 0.2604 0.1737 0.1061 00580 00273 0.0l04 00029 0.0004 0.0000

4 06367 0.5230 0.4059 0.2936 0.194) 01138 0.0563 0.0214 0.0050 0.0004

5 08555 0.7799 06846 05722 04482 03215 02031 0.1052 0.0381  0.0058

6 09648 09368 08936 0.8309 07447 06329 04967 03428 0.1869 0.0572

7 099l 09916 09832 09681 09424 08999 08322 07275 05695 0.3366

8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 1.0000

9 0 00020 0.0008 0.0003 0.0001 00000 0.0000 0.0000 0.0000 0.0000 0.0000
I 0.0195 0.0091 0.0038 0.00i4 0.0004 00001 0.0000 0.0000 , 0.0000 0.0000

2 0.0898 0.0498 00250 00112 00043 000!3 00003 00000 0.0000 0.0000

3 02539 0.1658 0.0994 0.0536 00253 0.0100 0.0031 00006 0.0001 0.0000

4 05000 0.3786 0.2666 0.1717 0.0988 0.0489 0.0196 0.0056 0.0009  0.0000

5 07461 0.6386 05174 03911 02703 0.1657 0.0856 0.0339 0.0083  0.0006

6 09102 0.8505 0.7682 0.6627 05372 03993 02618 0.1409 00530 0.0084

7 09805 0.9615 09295 08789 08040 06997 05638 04005 02252 0.0712

8 09980 0.9954 09899 09793 09596 09249 08658 07684 0.6126 0.3698

9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

10 0 0.00l0 0.0003 0.0001 00000 00000 0.0000 00000 00000 00000 0.0000
1 0.0107 0.0045 0.0017 0.0005 0000f 00000 00000 0.0000 0.0000 0.0000

2 0.0547 0.0274 0.0123 0.0048 0.0016 0.0004 0.0001 00000 0.0000 0.0000

3 01719 0.1020 0.0548 0.0260 00106 0.0035 0.0009 0000l 0.0000 0.0000

4 03770 02616 0.1662 0.0949 00473 00197 00064 00014 0.0001  0.0000

5 06230 0.4956 03669 02485 0.1503 00781 0.0328 00099 0.0016 0.000l

6 08281 0.7340 06177 04862 03504 02241 0.1209 00500 0.0I28 0.0010

7 09453 09004 0.8327 07384 0.6172 04744 03222 04798 0.0702 0.0li5

8 09893 09767 09536 09140 0.8507 0.7560 0.6242 0.4557 0.2639  0.086|

9 09990 09975 0.9940 09865 0.97!18 09437 08926 08031 06513 04013

10 1.0000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000  1.0000
It 0  0.0005 0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1 0.0059 0.0022 0.0007 0.0002 00000 00000 00000 00000 0.0000 0.0000

2 0.0327 0.0148 0.0059 0.0020 00006 0.0001 0.0000 0.0000 0.0000 0.0000
3 01133 0.0610 00293 00122 0.0043 00012 0.0002 00000 0.0000 0.0000

4 02744 0.1738  0.0994 0050f 0.0216 0.0076 0.0020 0.0003 0.0000 0.0000

5 05000 03669 02465 0.1487 0.0782 0.0343 00117 0.0027 00003 0.0000

6 07256 0.6029 04672 03317 02103 04146 00504 00159 00028 0.000)

7 08867 08089 07037 0.5744 04304 02867 0.1611 00694 00185 0.0016
8 09673 09348 08811 07999 046873 05448 03826 02212 0.0896 00152
9 099%l 09861 0.9698 09394 08870 08029 06779 05078 03026 0.1019
10 09995 09986 09964 09912 09802 09578 09141 08327 06862 04312
i1 1.0000 1.0000 1.0000 1.0000 10000 1.0000 10000 1.0000 1.0000 1.0000
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TABLE A3 (Continued)
n y p = 0.05 0.10 0.15 0.20 ©8.25 0.30 0.35 0.40 0.45
12 0 0.5404 02824  0.1422 00687 00317 00138 00057 00022  0.0008
1 0.8816 0.6590 04435 0274y 01584 0.0850 0.0424 00196  0.0083
2 0.9804 0.8891 07358  0.5583  0.3907 02528  0.1513 00834 00421
3 0.9978 09744 09078 0794 06488 0.4925 03467 02253  0.1345
4 0.9998 09957 09761 09272 08424 07237 0.5833 04382 03044
5 1.0000 09995  0.9954 09805 09456  0.8822  0.7873  0.6652  0.5269
6 1.0000 09999 09993  0.99¢I 09857 09614 09154 084I8  0.7393
7 1.0000 1,0000 09999 0999+ 09972 09905  0.9745  0.9427  0.8883
8 1.0000 1.0000 10000  0.999v  0.999% 09983  0.9944  0.9847  0.9644
9 1.0000 1.0000  1.0000  1.0000 10060 09998 09992 09972  0.992)
10 1.0000 1.0000  1.0000  1.0000 1.0000 1.0000  0.9999  0.9997  0.9989
i 1.0000 1.0000 10000  1.0000 1.0000 10000  1.0000  1.0000  0.9999
12 1.0000 10000  1.0000  1.0000 1.0000 1.0000 10000  1.0000 1.0000
13 0 0.5133 02542  0.1209 00550 00238  0.0097  0.0037 00013  0.0004
| 0.8646 0.6213 0.3983 0.2335 o 1287 0.0637 0.0296 0.0126 0.0049
1 0.9755 0.8661 0.6920 0.5017 0.3326 0.2025 0.1132 0.0579 0.0269
3 0.9969 09658  0.8820 07475 05843 04206 02783  0.1686  0.0929
4 0.9997 09935 09658  0.900% 07940  0.6543 05005 03530 02279
5 1.0000 0.9991 0.9925 0.9700 0.9190 0.8346 0.7159 0.5744 0.4268
6 1.0000 09999 09987 09530  UY75Y 09376  0.8705 07712  0.6437
7 1.0000 1.0000 09998 09985  0.9944 09818  0.9538 09023  0.8212
8 1.0000 1.0000 10000  0.999¢  0.9990 09960  0.9874 09679  0.9302
9 1.0000 1.0000  1.0000 10000  0.9999 09993 09975 09922  0.9797
10 1.0000 1.0000  1.0000  1.0000 1.0000 09999 09997 09987  0.9959
i 1.0000 1.0000 10000  1.0000 1.0000 1.0000 " 1.0000 09999  0.9995
12 1.0000 1.0000  1.0000  1.0000 1.000G 10000  1.0000  1.0000  1.0000
13 1.0000 1.0000  1.0000  1.0000 1.0000 1.0000  1.0000  1.0000  1.0000
14 0 0.4877 02288 0.1028 00440 0.0178  0.0068  0.0024 00008  0.0002
1 0.8470 05846 03567  0.1979  1.1010  0.0475  0.0205 0008  0.0029
2 0.9699 08416 06479  0.448) 0.2811 0.1608 00839 00398 0.0170
3 0.9958 09559 08535 046982 05213 03552 02205  0.1243  0.0632
4 0.9996 09908 09533 08702 7415 05842 04227 02793  0.1672
5 1.0000 0.9985 0.9885 0.95¢61 0.0803 0.7805 0.6405 0.4859 0.3373
[ 1.0000 0.9998 0.9978 0.988+4 0.9617 0.9067 08164 0.6925 0.5461
7 1.0000 10000 09997 0997 09897 09685 09247 0.8499  0.7414
8 1.0000 10000  1.0000 0999  G.9978 09917 09757 094/7 0.8l
9 1.0000 10000  1.0000  1.0000  0.9997 09983  0.9940 09825  0.9574
I0 1.0000 1.0000  1.0000  1.0000 10006 09998  0.9989 09961  0.9886
1] 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9994 0.9978
12 1.0000 1.0000  1.0000  1.0000 1.0000 1.0000  L.0000 09999  0.9997
13 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
14 1.0000 1.0000 10000  1.0000 1.0000 10000  1.0000  1.0000  1.0000
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TABLE A3 (Continued)
n y p=050 055 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95

TABLE A3 (Continued)

i2 0 00002 00001 00000 00000 00000 00000 00000 00000 00000 0.0000 . ,
{00032 000i1 00003 00000 00000 00000 00000 00000 00000 0.0000 . : ;
2 00193 00079 00028 00008 00002 00000 00000 00000 00000 0.0000 “ n_ Y =008 00 QM8 v  ww 030 08 040 ok
3 00730 00356 0.0I53 00056 00017 00004 00001 00000 0.0000  0.0000 1§ 6 04633 02059 00874 00352 0013+ 00047 00016 00005  0.0001
4 01938  OI117 00573 00255 0.0095 00028 00006 00001 0.0000 0.0000 . t 08290 05490 03186 0071 ucso: 00353 0.0142 00052  0.0017
5 03872 02607 0.582 00846 0038 00143 00039 00007 0.0001 00000 2 0.9638 0.8159 06042 0390  u23El 01268 00617  0.0271  0.0107
6 06128 04731 03348 02127 0.1178 00544 00194 00046 0.0005 0.0000 3 0.9945 0.5444 0.8227 06407 vdold 0.1969 0.1727 0.0505 0.0424
T 08062 06956 05618 04167 02763 Q.57 00726 00239 00043 00002 4 0.9994 0.5873 09383 08358 udwsS 05155 03519 02173 04204
8 09270 08655 07747 06533 05075 03512 02054 00922 0.0256 0.0022 5 09999 09978 09832 0938y osSle 07216 05641 04032 02608
9 09807 09579 09166 0.8487 07472 04093 04417 02642 0.109 00.196 5 10000 09997 09%4 09519 09534 08689 07548 06098 04522
10 0998 09917 09804 09576 09150 0846 07251 05565 €03410 01184 7 1.0000 10000 09994 09958  0om7 09500 08868 07869 06535
I1 09998 09992 09978 09943 09862 09683 09313 08578 07176 0459 s 10000 10000 0999 05993  0ouss 09848 09578 0.5050 06182
12 10000  1.0000 10006 10000 10000 10000 10000 10000 1.0000  1.0000 9 10000 10000 10000 09995  u99y2 09963 09876 09662 09231

i3 0 0000! 00000 00000 00000 00000 00000 00000 00000 00000 00000 10 10000 10000 10000 (0600 09999 09993 09972 09907 09745
| 00017 00005 00001 00000 00000 00000 00000 00000 00000 00000 1 10000 10000 (0000  1.0006 100G 09999 09995 09981 09937
2 00i12 00041 00013 00003 00001 00000 00000 00000 00000 0.0000 12 10000 10000 10000  1000C 10000 10000 09999 09997  0.9989
3 00461 00203 00078 00025 00007 0000F 00000 00000 00000 0.0000 ™ 1.0000 10000 10000 10000 10000 10000 10000 10000 09999
4 01334 00698 00321 00126 00040 00010 00002 00000 00000 00000 14 10000 L0000 10000 1000 ; : : ’ g

, . ; . 0066 1000 1.0000 10000 10000  1.0000

§ 02905 04788 00977 00462 00i82 00056 00012 00002 00000 0.0000 ] 15 10000 10000 10000  100os  1o0on L0000 L0000  1000C  1.0000
& 05000 03563 02288 04295 00624 00243 00070 00013 00001  0.0000 ’ ’ ! : : : : : :
8 0.8666 07721 06470 04995 0.3457 02060 00991 00342 00065 00003 1 0.8io8 0.5147 0.2839 0.4307 00535 0.0261 0.0098 0.0033 0.0010
9 09539 09071 08314 0727 05794 04157 02527 0.4i80 00342 0003 2 0.9571 07892 05614 0354 w971 00994 00451 00183  0.0066
10 09888 09731 09411 08868 07975 04674 04983 03080 0.1339 00245 3 09930 09316 07899 05981 o050 02459 00339 00651  0.0281
11 09983 09951 09874 009704 09363 08733 07664 06017 03787 0.1354 4 0999 09830 09209 07902 04302 0.4499 02892 0.1666  0.0853
12 09999 0999 09987 0993 09903 09762 09450 0.8791 07458 04867 5 09999 0997 05765  05Ia3  UBI03 06598 04900 03288  0.4976
13 10000 10000 10000 1.0000 10000 10000 10000 1.00OC  1.0000  1.0000 4 10000 09995 09944 09733 095204 08247 06881 05272  0.3660

14 0 00001 00000 00000 00000 00000 00000 00000 00000 00000 0.0000 7 10000 09999 09989 05930 09729 09256 08406  07i6l 05629
1 0.0009 00003 0.000f 00000 00000 00000 0.0000 00000 00000 00000 o 8 1.0000 1.0000 0.9998 0.9985 0.9925 0.9743 0.9329 0.8577 0.7441
2 00065 00022 00006 00001 00000 00000 00000 00000 0.0000 00000 s 1.0000 10000 10000 0999  099G4 09929 09771 09417 08759
3 00207 00li4 00039 00011 00002 00000 00000 00000 0.0000 0.0000 : 10 1.0000 10000 10000 10000 0597 09984 09938 09809 09514
4 00898 00426 0075 00060 00017 00003 00000 00000 00000 0.0000 : 1 1.0000 100D  1.0000  £0000 10000 09997 09987 09951 09851
5 02120 04189 00583 00243 00083 00022 00004 00060 00000 0.0000 : 2 1.0000 10000 10000 {000 100600  1.0000 09998 09991  0.9965
6 03953 02586 0.1501 00753 00315 00103 00024 00003 00000 0.0000 ! 13 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9999 0.9994
T 06047 04539 03075 0.1836 00933 00383 00fi§ 00022 00002 00000 X g 14 1.0000 1.0000 1.0000 1.0000 [ 0000 1.0000 1.0000 10000  0.9999
8 07880 04627 05141 03595 02195 01117 00439 00ii5 00015 00000 ) I5 1.0000 10000 10000 10000  i0000 L0000 10000 10000  1.0000
9 09102 08328 07207 05773 04158 02585 01298 00467 00092 0.0004 : 16 10600 10000 10000 10800 10000 L0000 10000 10000 10000
10 09713 09368 08757 O0J795 04448 04787 03018  0.1465 0.0441  0.0042 )
11 09935 09630 09602 09161 08392 07189 05519 03521 0.1584 00301
12709991 09971 09919 09795 09525 0.8990 08021 0.6433 O4i54 01530
1309999 \ 09998 09992 09976 09932 096827 09560 08972 07712 05
14 10000 10000 10000 10000 1.000C 10000 10000 10OOO 10000  1.0000
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TABLE Al (Continued) TABLE A3 (Continued)

p = 0,05 0.10 0.15 6.y 0.25 0.30 0.35 0.40 0.45

s y p=050 055 0460 065 070 075 080 085 .090 095 a Y
is o 0.0000 0.0006 00000 0.0000 00000 0.0000 00000 00000 00000 0.0000 17 0 0.4181 0.1668 0.0631 00228 0.0075 0.0023 0.0007 0.0002 0.0000
1 0.0005 0.0001 00000 0.0000 0.0000 00000 00000 00000 00000 0.0000 1 0.7922 0.4818 0.2525 a.1uz 0.0501 0.0193 0.0067 00021 0.0006
2 0.0037 00011 00003 00001 0000C 0.0000 00000 00000 0.0000 0.0000 1 0.9497 0.7618 05198 0.309¢ 0.1637 0.0774 0.0327 0.0123 0.0041
3 0.0176 0.0063 0.0019 00005 00001 00000 00000 0.0000 0.0000 0.0000 3 09912 0.9174 0.7556 0.548Y 0.3530 0.2019 61028 0.0464 0.0184
4 0.0592 0.0255 00053 00028 00007 00000 00000 00000 00000 00000 4 0.9988 0.9779 09013 075872 1.5739 0.3887 0.2348 0.1260 0.0596
5 0.1509 0.0769 00338 00124 0.0037 00008 0000! 0.0000 00000 00000 5 0.999% 0.9953 0.9681 0.8943 07853 0.5968 0.4197 0.263% 0.1471
I 03034 0.1818 00950 00422 00152 00042 00008 00001 00000 0.0000 ' 1.0000 0.9992 09917 0.9673 0.8929 0.7752 0.6188 0.4478 0.2902
.7 05000 03465 02131 0.1132 00500 00173 00042 00006 00000 00000 7 1.0000 0.9999 09983 09691 09598 08954 07872 06405 04743
B 06964 05478 03902 02452 01311 00566 00181 00036 00003 0.0000 8 1.0000 1.0000 09997  0v974  0907¢ 09597 09006 08011  0.6626
9 08491 07392 05960 04357 02784 0.1484 00611 00168 00022 0.0001 ¥ 1.0000 10000 L0000  0.599% 099y 09873 0.9617 09081  0.8166
10 09408  0.8796 07827 06481 04845 03135 0.1642 00617 00127 0.0006 io 1.0000 10000 L0000 0999y 19994 09968  09B80 09652 09174
11 09824 09576 09095 08273 07031 05387 03518 0.1773 00556 0.0055 H 1.0000 10000 10000 10000 09599 09993 09970 09894  0.9699
12 09961 09893 05729 09383 08732 07639 04020 03958 O0.184] 00362 12 1.0000 1.0000 10000  1.000GC (0000 09999 09994 09975 09914
13 09995 09983 09948 09858 09647 09198 08329 04814 04510 0.1710 13 1.0000 10000  1.0000  L.OOCD  (wBOD L0000  0.9999  0.9995  0.998!
14 10000 09999 09995 09984 09953 09866 09648 09126 07%41 05367 14 1.0000 10000 10000 10000  LOGOO  1.0000 10000 09999  0.9997
I5 10000 10000 1.0000 (0000 10000 1.0000 5.0000 1.0000 1.0000 1.0000 :i '-ggoo :m 100060 10000 10000 10000 L0000 {.0000  1.0000
: 1.0000 X 10000 10000 10000 1.0000 10000  1.0000 10000
N ? g'gggg gg:? g'm gﬁ g‘ggg 3‘3&'3 g% g‘g:gg g'm 3’223 17 1.0000 10000 1.0000 10005 (0000 10000  1.0000  1.0000  1.0000
9 0:0°2| 0:0006 o:oom 0:0000 0:0000 o:oooo o:m o:owo o:moo o:m 18 L] 0.3972 0.1501 0.0536 0.0480 01054 0.0016 0.0004 0.0001 0.0000
3 0.0106 0.0035 00009 0.0002 0.0000 00000 0.0000 0.0000 00000 0.0000 1 0.7735 0.4503 02241 0.0991 00394 0.0142 0.0046 0.0013 0.0003
4 00384 0.0149 00049 00013 00003 00000 00000 0.0000 00000 0.0000 2 0.9419 0.7338 04797 02713 01353 0.0600 0.0236 0.0082 0.0028
5 0.105% 00486 00191 00062 000i6 00003 00000 00000 0.0000 00000 3 0.98%1 09018 0.7202 0.5010 030857 0.1646 0.0783 0.0328 0.0120
I3 0 0.1241 00583 0.00129 00071 00016 0.0002 0.0000 0.0000 0.0000 4 0.9985 0.9718 0.8754 G764 Wiy 0.3327 0.1886 00942 00411
7 0.4018 02559 0.)423 00671 0.0257 00075 00015 00002 00000 00000 5 0.9998 0.9936 0.9581 08471 [O%d ¥iA 0.5344 0.3550 0.2088 0.1077
8 0.5982 04371 02839 0.1594 0.0744 00271 00070 0001} 0.000f 0.0000 é 1.0000 0.9988 0.9882 09407 D.0510 07217 0.5491 0.3743 0.2258
9 07728 06340 04728 03119 01753 00796 00267 00056 00005 0.0000 7 1.0000 0.9998 09973 09837  ov43l 08593 07283 05634 03915
10 08949 08024 06712 05i00 03402 0.897 0.0817 00235 00033 00001 4 8 1.0000 10000 09995 09957 09307 05404 08609 07368 05778
Il 09616 05147 08334 07108 05501 03698 02018 00791 00170 0.0009 ] ) 1.0000 10000 09999 09991  09vds 09790 09403  0.8653  (1.7473
12 09894 09719 09349 0B6si 07541 05950 04019 02101 00684 0.0070 | 1o 1.0000 10000 10000 09998 09988 09939 09788 09424 08720
13 09979 09934 09817 09549 09006 08029 06482 04386 02100 00429 ‘ H 1.0000 10000 10600 10000  G.9998 09986 09938 09797  0.9463
14 09997 09990 09967 05902 09739 09365 08593 07161 04853 0.1892 . : 12 1.0000 10000 10000  100GC 10000 09997 09986 09942 09817
IS L0000 09999 09997 0.9990 09967 09900 09719 09257 08147 05599 i " 1.0000 10000  [.00OC 10000 10000 L0000  0.9997 09987  0.995]
16 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 J.0000 1.0000 3 14 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000  0.9998 0.9990
: H 1.0000 10000  1.0000 10008 10000 10000  1.0000 10060  0.9999
! 16 1.0000 10000 10000  1.00GG  1.0000 10000 10000  1.0000  1.0000
i 17 1.0000 10000 10000 10000  1.0000 10000  1.0000 10000  1.0000
; 18 1.0000 10000 10000 10000 10600 10000 10000 10000  1.0000




520 APPENDIX APPENDIX 521
g
TABLE A3 (Continued)
TABLE A3 (Continued) n y $ =005 0.10 0.13 0.24 .25 0.30 0.35 0.40 0.45
n y p=050 055 060 065 070 075 080 085 090 095 19 0 03774  0.351 00456 00144 00042 00011 00003 00001  0.0000
| 07547 04203 01985 00829 00110 00104 00031 00008  0.0002
17 0 00000 00000 00000 00000 00000 00000 00000 00000 0.0000 0.0000 2 09395 07054 013 02365  0.it17  DOAI 00170  O00S5 00015
{ 00001 00000 0.0000 00000 00000 00000 00000 00000 00000 0.0000 3 09868 08850 04841 04551  ©32531 04332 00591 00230 00077
2 00012 00003 0000f 00000 00000 00000 00000 00000 00000  0.0000 4 0990 09648 08556 06733 045 02972 04500 00696 00280
3 00064 00019 00005 00001 00000 00000 00000 00000 00000 0.0000 5 09998 09914 09463 083y 0al7s 04739 02968 0.1629 00777
4 00245 00086 00025 00006 0000F 00000 00000 00000 00000 0.0000 6 10000 09983 09837 09315  werl  0eess 04812 03081 01727
5 00717 00301 00l106 00030 00007 00001 00000 00000 00000 0.0000 7 10000 09997 09959 05767 05225 08180  0.6656 04878 03169
6 0.662 00826 00348 00120 00032 00006 0000) 00000 00000 0.0000 8 10000 10000 09997 069513  oevis  0916] 08145 06675 04940
7 03145 01834 00919 00383 00127 00031 00005 00000 00000 0.0000 . 9 10000 10000 09999 09984 09911 09674 09125 08139 06710
oo Lt o tem s s e Pl ool omooE ol
’ : : : . - : : : . 11 10000 10000 10000 10000 09995 0.9972  0.9886 09648  0.9129
1o 08338 07098 05522 03812 02248 0.107t 00377 00083 00008 0.0000 12 10000 10000 10000 10000 095 09994 0999 09884  0.9658
Ul 09283 08529 07361 05803 04032 02347 0.1057 00319 00047  0.0001 13 10000 10000 10000 10000 10006 09999 09993  09%9 09891
12 09755 09404 08740 07652 06113 04261 02418 00987 00221 0.0012 14 10000 10000 10000 10000 10000 10000 09999 069994 09972
13 09936 09816 09536 08972 07981 06470 04511 02444 00826  0.0088 IS 10000 10000 10000 10000 L0000 L0000  10GOC 09999 09995
14 09988 09959 09877 09673 09126 08363 06904 04802 02382 00503 16 10000 10000 10000 L0000  i00d0 10000 10000 10000 09999
15 09999 09994 09979 09933 09807 05499 08818 07475 05182 02078 N 7 10000 L000D 50000 10006 losoo 10000 10000 10000 10000
16 10000 1.0000 09998 09993 09977 09915 09775 039369 08332 05819 18 10000 10000 10000 10000 10600 10000 10000 10000 10000
17 10000 10000 1.0000 1.0000 100OO 10000 1000 1.0000 10000  1.0000 m 19 10000  1.0000 10000 0000 10000 10000  1.0000 10000  1.0000
18 0 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 ' 20 0 03585 04206 00388 0015 w3l 00008 00002 00000  0.0000
b 00001 00000 00000 00000 00000 00000 00000 00000 00000 0.0000 “ I 07358 03917 01756 0069 00243 00076 00021 00005  0.000I
1 00007 00001 00000 00000 00000 00000 00000 00000 00000 00000 2 09245 06769 04049 02061 60913 00355 00121 00036  0.0009
3 00038 0000 00002 00000 00000 00000 00000 00000 00000  0.0000 3 0984l OBEI0 06477 0dlls 0225 01071 0044 00160  0.0049
4 00I54 00049 0003 00003 00000 00000 00000 00000 00000 0.0000 ‘ 4 09974 09568 08298 0429 04i46 02375 00182 00510  0.0189
5 00481 00183 00058 00014 00003 00000 00000 00000 00000 00000 ,A 5 09997 09887 09327 0BOd2 04172 04164 02454 0256 00553
6 01189 00537 00203 00062 00014 00002 00000 00000 00000 0.0000 ﬁ 6 10000 09976 09781 09435 07858 0.6080  04i66 02500  0.1299
7 02403 01280 00576 00212 00061 00012 00002 00000 00000 0.0000 7 10000  099%  09%1 09y 092 07723 06010 04159 02520
8 04073 02527 0347 00597 0020 00054 00009 00001 00000 0.0000 8 10000 09999 0997 09900 0oud! 08857 07624 05956 0414
9 05927 04222 02632 0.1391 0059 00193 00043 00005 00000 0.0000 , ® 10000 10000 09998 0997 osscl 09520 08782  0755)  0.5914
10 07597 06085 04366 02717 01407 00569 00163 00027 00002 0.0000 : 10 10000 10000 L0000 09991 099l 09829 09468 08725 07507
11 08811 07742 06257 04509 02783 0139 00513 00118 00012 0.0000 11 10000 L0000  L0DG 09995 09991 09949 09804 035 08692
12 09519 08923 07912 06450 04656 02825 0.1329 00419 00064 00002 12 10000 10000 10000 10006 05996 09987 09940 05790  0.9420
13 09846 09589 09058 08114 06673 04813 02836 0.1206 00282 00015 13 10000 10000 10000 10000 10000 09997 09985 09935  0.9786
14 09962 09880 09672 09217 08354 06943 04990 02798 00982 00109 - _ 4 10000 10000 10000 10000 10000 10000 09997 09984 09936
I5 09993 09975 09918 09764 09400 08647 07287 05203 02662 00581 IS 10000 10000 10000 10000 10000 10000 10000 09997 09985
16 09999 09997 09987 09954 09858 09605 09009 07759 05497 02265 16 10000 10000 10000 10000 (0000 10000  £.0000 10000  0.9997
17 10000  1.0000 09999 0999 09984 09944 09820 09464 08499 06028 17 10000 10000 10000 10000 10000 10000 1.0000 10000 10000
18 10000 10000 10000 1.0000 10000 10000 1.0000 1.0000 10000  1.0000 . 18 10000 10000 10000 10000 10000 L0000 10000  100GO 10000
19 10000  1.0000 1.0000 10000 10000  1.0000 10000 10000  1.0000
. 20 10000 10000 10000  (.0000 10000  1.0000  1.0000  1.0000  1.0000




TABLE A3 (Continued)
n y p=050 055 0.60 0.45 0.70 0.75 0.80 0.85 0.90 0.95

0.0000 00000 00000 00000 00000 00000 00000 00000 00000 00000
0.0000 00000 00000 0.0000 0.0000 0.0000 00000 00000 00000 0.0000
0.0004 0.0001 00000 00000 00000 0.0000 00000 00000 00000 0.0000
0.0022 0.0005 00001 00000 00000 ~ 00000 00000 00000 00000 0.0000
0.0096 00020 00006 00001 00000 00000 0.0000 00000 00000 0.0000
0.0318 0.0109 0.0031 00007 00001 00000 00000 00000 00000 0.0000
0.0835 00342 00116 00031 00006 00001 00000 00000 00000 0.0000
0.1796 00871 00352 00I14 00028 00005 00000 00000 00000 0.0000
0.3238 0.1841 00885 0.0347 00105 00023 00003 00000 00000 0.0000
0.5000 032%0 O.861 0.0875 00326 00089 0.0016 00001 00000 0.0000
10 06762 05060 03325 0.855 0.0839 0.0287 00067 00008 0.0000 0.0000
11 08204 04831 05022 03344 0.1820 00775 0.0233 00041 00003 0.0000
12 09163 08273 06919 05188 03345 01749 00676 00163 00017 0.0000
13 09682 09223 08371 07032 05261 03322 0.1631 ' 00537 00086 0.0002
4 09904 09720 09304 08500 07178 05346 03267 01444 00352  0.0020
15 09978 09923 09770 09409 08668 07369 05449 03159 01150 00132
16 09996 09985 09945 09830 09538 08887 07631 03587 02946 0.0665
17 10000 09998 09992 09969 09896 0.96%0 0.917V 08015 05797 0.2453
a8 1.0000 10000 09999 09997 09989 09958 09856 09544 08649 0.6226
19 1.0000 10000 10000 10000 11,0000 10000 1.0000 10000 1.0000 1.0000
20 0 0.0000 0.0000 00000 00000 00000 0.0000 00000 00000 00000 0.0000
1 00000 0.0000 00000 00000 00000 00000 00000 00000 00000 00000
2 00002 0.0000 00000 0.0000 00000 00000 00000 00000 00000 0.0000
1 0001 00003 00000 00000 0.0000 00000 00000 00000 00000 00000
4__ 00059 00015 00003 00000 00000 00000 0.0000 00000 00000 0.0000
5 00207 00064 00016 00003 0.0000 00000 0.0000 00000 00000 0.0000

é

7

8

MO N -0

‘00577 00214 00065 00015 00003 00000 00000 00000 00000 00000
0.1316 00580 0.0210 00060 00013 00002 00000 00000 00000 00000
0.2517 0.1308 00565 00196 00051 00009 0.0000 00000 00000 0.0000

g 04119 02493 01275 00532 00171 00039 00006 00000 00000 00000
10 0588l 04086 02447 0.1218 00480 00139 0.0026 00002 00000 0.0000
i1 07483 05857 04044 02376 0133 00409 00100 00013 00001 0.0000
12 08684 07480 05841 03990 02277 0.1018 00321 00059 00004 0.0000
13 09423 08701 07500 05834 03920 02142 0.0867 00219 00024 00000
4 09793 0.9447 08744 07546 05836 03828 0.1958 00673 00113  0.0003
I5 099l 05811 0949 088(8 07625 05852 03704 0.1702 00432 0.0026
16 09987 09951 09840 09556 08929 07748 05886 0.3523 01330 00159
I7T 09998 09991 09964 09879 09645 09087 07939 05951 03131 00755
18 1.0000 09999 09995 09979 09924 09757 09308 08244 0608 02642
19 1.0000 1.0000 10000 09998 09992 09968 09885 09612 0.8784 0.6415
20 1.0000 1.0000 10000 1.0000 10000 10000 1.0000 10000 10000  1.0000

*Y has the binomial distribution with parameters n and p. The entrles are the values of P(Y = y} = ZL, (§) ¢/ (1 — p)*' for p rang-
ing fram 0.05 ta 0.95.

For n farger than 10, the rth quandle y, of a binomial random varfable may be n;:prothud usingy, = np + 2, Vap(l ~ p),
whaere z, is the rth quandle of a dard normal random varlable, obtained from Table




TABLE A7 (Continued)

n 3 m=2 3 4 H [ 7 8 2 10 1" 2 13 4 [H 119 K] 18 1 20
0.001 153 154 156 189 163 167 17t 175 179 183 188 {92 197 201 206 200 25 220 204
0.005 153 156 50 64 169 173 178 183 188 193 198 203 208 214 219 224 229 235 240
1] 0.0] 154 158 162 167 12 7 182 187 192 198 203 209 24 220 125 m 236 241 47
0.025 156 160 165 17 i7 182 188 193 199 W5 2L WMT 13 N9 B35 241 247 253 259
0.08 157 63 169 174 160 187 193 199 205 21 28 14 2 W7 M43 280 256 #3169
0.10 160 66 7 i1y es 192 199 206 M1 29 12 233 13 M6 253 260 27 274 261
0.001 17t 172 175 i78 182 186 150 195 199 W04 209 14 218 m 226 233 238 243 248
0.005 1 174 178 {E:5 188 193 198 203 05 4 e ns 30 236 42 247 253 259 264
18 .08 in 176 181 186 191 1% 202 208 23 by 5 31 37 242 248 254 260 286 n
6.025 174 179 184 190 196 02 208 214 220 27 233 39 246 252 258 265 27 278 64
0.05 76 184 188 %4 200 207 243 20 227 133 240 247 254 2460 267 274 8] 288 295
.10 178 {113 192 199 206 213 20 a7 234 241 4% 256 263 0 78 285 292 300 307
0.001 1%0 91 94 198 202 206 211 26 220 25 231 36 241 M6 251 57 62 268 273
0.00% 191 134 98 203 208 213 9 24 30 236 242 48 254 260 265 n 78 284 %0
T} 0.0 192 195 200 206 0 ki 23 29 233 241 247 154 260 266 273 79 285 292 298
0.025 93 198, 204 210 206 13 229 236 243 249 25 263 269 276 283 290 297 304 310
0.05 195 0l 08 24 21 28 35 242 249 256 263 H 278 283 292 300 307 34 321
0.10 198 205 2 219 27 134 142 249 257 264 mn 180 288 29% 3o3 3 39 326 334
6.001 210 20 4 208 23 W W2 17 M43 M8 253 2%y S 30 e 281 287 293 299
0.005 211 214 A% B4 29 1S Wi 47T 253 By w5 270 278 /4 290 /7 W3 3D 36
20 01 212 PIT 1] 27 233 B 45 250 /8 264 27t 7B W/E 2% 98 M L] 318 325
0.025 213 219 WS 235 238 245 251 259 266 273 280 287 234 301 309 36  }Y 330 138
0.05 218 20 2% 2136 243 250 288 265 273 280 288 295 303 341 38 326 334 34l 343
o.10 218 26 B3 M My 7 WS 3 2\_E 9 W7 WS 33 3\ 330 338 346 384 362
For n or m greater than 20, the pth guantile w, of the Mann-Whitey test ic may be appr d by

w, = n{N + 1)/2 + 2,V om(N + 17712

where z, is the pth quantile of 2 standard normal random variable, obtained from Table Al, and where N = m + n,

* The entries in this mble are quantiles w, of the Mann—Whitney test statistic T, given by Equation 5.1.1, for selected values of p. Note that P(T < w,} = p. Upper quan-
tiles may be found from the equation

wy, =n{p +m +1) — w,

»

Critical regions correspond to values of T less than {or greater than) bur not equal to the appropriate quarntile.
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TABLE A7 Quantiles of the Mann—Whitney Test Statistic®

=2 3 4 5 6 7 8 ¢ 16 i 12 13 14 15 16 11 i85 1% 20
a P m
3 3 3 3 3 3 3 3 3 3
y 3 3 3 3 3 3 3 3 3 ; ;
o008 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ; ; ! !
0.01 3 3 3 3 3 3 3 3 3 i3 o A 1 s s
T } H ; y y : : s 5 : : 6 7 7 7 7 8 8 8
o 3 " " : p 5 6 6 7 7 8 8 8 T T Y n;
y 6 6 & 7 7 7
6 6 6 6 6 6 6 6 6
0005 ¢ 6 6 % 6 6 6 7 7 7 8 8 8 s s 3 2o
ool 6 6 ¢ 6 7 7 8 8 8 3 9 s a0 18 H o n Lon
LR : s 6 7 8 B 9 L S T T B B LR
by s 7 7 8 9 O T O L.
o.10 7 8 8 s 10 u 17 12 13 4 I8 & w47 . s n 2 &
y TR R R L R DL
P ST S S Y N RN T S T S T B ) !
o008 io I O T O R A A
0.1 10 P S S T S VI VS S PO TS | A oo w2
4 i 4 15 15 16 718 138 20 20 »
o.025 10 6 unon 3 ¥ m o on» o omoMoB
0.08 10 N L I s % om om0
.10 1 1 4 15 16 7 8 0 u m 1 M s ;0 2 » 3t moon
s 1
T T S P 2 T 2 T T T S 2
A R OR ROBROE OB RN D
Y 6 17 18 15 2
s oo is e 17 %8 s w n mw w s w m  » A A
o.0s 6 7 18w 0w 2 4w w w3 M R s % @B
o.10 17 i@ 1 a3 4 % 0w 29 3 33 3 3% 3B 3 “
0004 2 TR S R YRR N S VA S S S A T - T SR S
oas a0 m o oam M B ox oy oW BN momouw W B EQ
y 30
0.0t 2 A 0B W B ® B® W T A R R
6 #+ 13 2w . 3w ;33 3 3% 3
oos 2 A 0w om o m wm # % w ® a0 454 @ % 2
o.10 2 ¥ 1w 0® 3 ;w3 B 4 4 45 4 & 5 B
0.00) 2 s ® ® Bm N N ;M B ® ¥ om B 0 2 LM
0.008 18 » » W ;. W ¥ ok B B M g M s 4 & s
28 29 w3 33 3B % B 4 4 s 57
- RN
TR R A
N ® 3% 0y w e 6w s 2 s 2 & & & & 71w :§ :;
moox X %oz oxononoso@og ogewopouomouox oo
0,805 3% 3 8 B 4 & M 4% ¢ g & @
4 %6 » & & 5
% 7 3 4 43 44 4 8 S0 52 5 ¢ n
¢ Qo 37 » o4 w6 w4 N moH % ® e @ % @ nom R
.05 38 0 42 45 47 50 51 55 ST e 6 65 6B O T
.10 3 2 4 4 so 53 6 § e e e 0 M I

TABLE A7 (Continued)

n P m=1 3 4 5 6 7 8 9 1o " 12 12 14 15 16 17 18 9 20
0.001 4 45 45 47 @ 5 51 53 54 56 58 60 61 63 65 &7 6 71 7
0.008 45 4% 4 49 54 53 58 57 59 62 64 P 8 70 71 7 7 79 8

s 001 4 47 ) ] 53 55 57 0 61 64 67 69 7 74 77 79 82 84 86
0.025 4 48 50 53 56 58 ] 63 66 6 n 74 7 80 83 8 88 91 94
0.05 47 50 52 58 58 6l 64 67 70 73 7% ] 82 85 8 91 94 %7 100
0.10 48 54 55 58 ot o4 8 71 74 77 8l 84 a7 91 94 98 10t 104 108
0.001 55 55 56 57 59 6l 62 64 66 68 70 73 75 77 7 8l a3 85 88
c.005 55 56 58 60 62 65 67 69 7 74 77 a0 82 85 a7 90 93 95 98

w00 55 57 59 62 64 67 69 72 75 78 80 83 86 89 9 94 7 100 103
0.025 56 59 61 64 &7 7 73 7 79 82 85 9 2 95 98 10i 104 108 (1]
0.05 57 60 8 e 70 7 76 80 83 87 9% 93 97 160 64 107 it 114 18
o.i0 59 62 6 6 7 77 80 84 88 92 95 99 103 107 110 114 b8 22 (26
o.001 3 P 67 & 7 73 75 77 79 8 54 87 8 91 94 % 99 01 o4
0.005 % 67 ] 7 74 77 80 63 85 8 9 94 97 100 103 106 109 L2 (IS

T 6 8 7 74 7% 7 8 85 89 2 95 98 10 104 108 111 1M U7 120
0.025 %4 7% 73 7% 80 83 86 90 93 97 100 164 307 L1l Hd4 48 42 125 (29
0.05 8 71 7 i 83 8 %0 94 98 100 105 10% 03 N7 43 124 28 132 13
0.10 70 74 78 82 8 30 94 9% 103 W7t 1S N9 q24 128 133 (36 40 145
0.001 78 78 7 8 2 86 88 1 9 9 S8 102 164 106 110 112 qte | 120
0.005 78 80 82 85 88 o1 94 97 {00 483 106 M0 13 416 1200 123 1% 130 433

T 78 8! B4 87 90 93 % 100 103 107 10 14 17 420 125 128 132 135 139
0.028 80 83 86 90 93 97 100 105 108 M2 i1 120 14 428 132 136 |4 44 148
.05 g1 64 88 ” % 100 105 109 NL 17 420 126 136 134 139 143 157 151 1
0.10 8 97 91 9 100 105 109 fI4 L8 123 (28 132 137 142 146 ISt 155 160 1%
0.00} 94 H! 93 as 97 106 403 16 409 W2 115 (8 2 124 7 138 i34 137 140
0.005 91 93 95 2102 J05 402 N2 it M% 3 16 130 134 137 f41 415 49 152

P 92 94 9 I0L 104 108 M2 M5 M9 023 127 (3 435 139 43 47 05t i55  ise
0.025 9 % 100 04 g0 N2 L6 0200 425 429 133 43 142 146 51 185 5% 164 fes
0.05 94 98 102 07 WP 116 1200 125 129 134 139 143 48 (53 157 ie2 ey 172 i7s
0.10 % 10105 L0 115 4200 025 30 435 140 45 450 iS55 160 a6 #7176 i8] ige
0.001 108 105107 109 M2 1S 18 K21 125 128 I3 135 138 142 145 49 152 156 6o
0.005 10547 10 n3 7 2b 124 428 132 136 140 (44 i48 (52 iS6 06D ieq 16 173

4 00l 106 o8 112 e H19 23 128 132 136 140 144 149 53 157 162 186 474 75 179
0025 107 HIH5 s 23 928 132 137 42 M6 U5 56 16l kes 70 175 18y B4 jas
.05 109 Ha 7m0 15T 162 17 1712 177 183 g (93 1og
0.10 e He 20 26 13 137 142 47 U53 ISB le4 169 475 (B0 186 % (%7 203 208
0.001 120 120 122 125 28 433 135 (38 142 M5 49 1S3 IST  tel 164 k8 172 176 g0
0.005 120 123 126 129 133 137 4l 45 450 (54 158 163 167 172 176 I8l 185 090 194

T Iy 24 128 132 136 M0 45 449 IS4 158 U63 168 172 (77 182 187 191 196 301
o028 122 126 131 435 140 45 150 (55 460 165 170 I7S 180 U85 491 1% 200 206 2]
0.05 14 128 133 133 144 49 IS4 16D 165 170 176 182 187 193 (98 204 209 25 22
010 126 31837 M3 148 iS4 60 166 172 7B 14 189 (95 201 207 203 29 225 an
0.001 136 136 139 2 45 48 152 1S6 160 de4 168 172 176 180 i85 (8% 193 197 202
0.005 136 139 42 146 150 455 15y jed 68 173 178 18z 187 192 17 202 207 21 21

6 8ol 137 140 1M M43 153 158 163 168 173 478 183 188 153 IS8 203 208 213 219 224
0.025 138 143 4B 152 158 163 168 U174 U798 150 196 201 207 242 B 33 229 238
0.05 140 M5 ISP a5 162 de7 T3 179 IBS IS1 457 201 208 24 2 226 332 238 244

0.10 142 {48 154 160 68 i73 173 185 k4] 198 2064 211 247 223 0 236 3 249 256




542 APPENDIX APPENDIX 543

TABLE A0 Quantiles of Spearman’s p°

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

= 0.900 0.950 0.975 0.990 0.995 0.999
" p=09 of Kendall’s 7 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 0.5000 0.9000
é 0.6000 07714 03?33 gggg{ g-ggg 60,9643 n p = 0.900 0.950 0.975 0.990 0.995
7 0.5357 0.6786 0.7 . . .
8 0.5000 06190 0.7143 0.8095 0.8571 0.9286 4 4 (0.66867) 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 5 & (0.6000) 6 (0.6000) 8 (0.8000) 8 (0.8000) 10 (1.0000)
o 0.4424 05515 0.6364 07333 0.7818 0.8667 é 7 (0.4667) 9 (0.6000) 11 (0.7333) 11 {0.7333) 13 (0.8667)
L} 0.4182 0.5273 0.6091 0.7000 0.7455 0.8364 7 9 (0.4286) 11 (0.5238) 13 (0.6190) 15 (0.7143) 17 (0.8095)
12 0.3986 0.4965 0.5804 0.6713 0.7203 0.8112 8 10 (0.3571) 14 {0.5000) 16 (0.5714) 18 (0.6429) 20 (0.7143)
13 0.3791 0.4780 0.5549 0.6429 0.6978 -0.78%7 : 9 12 (0.3333) 16 (0.4444) 18 (0.5000) 22 (0.6111) 24 (0.6667)
"4 0.3626 0.4593 0.5341 0.6220 0.6747 0.7670 10 15 (0.3333) 19 (0.4222) 21 (0.4667) 25 (0.5556) 27 (0.6000)
5 0.3500 0.4429 0.5179 0.6000 0.6500 0.7464 : B 17 (0.3091}) 21 (0.3818) 25 (0.4545) 29 (0.5273) 31 (0.5636)
16 0.3382 04265 0.5000 0.5794 0.6324 0.7265 i 12 18 (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 (0.4103) 38 (0.4872) 42 (0.5285)
18 03148 0.3994 0.4696 0.5480 0.5975 0.6904 { 14 23 (0.2527) 31 (0,340 35 (0.3846) 41 (0.4505) . 45 (0.4945)
19 0.3070 0.3895 0.4579 0.5333 0.5825 0.6737 ’ 15 27 (0.2571) 33 (0.3143) 39 (0.3714) 47 (0.4476) 51 (0.4857)
20 0.2977 03789 0.445] 0.5203 0.5684 © 0.6586 i 16 28 (0.2333) 36 (0.3000) 44 (0.3667) 50 (0.4167) 56 (0.4667)
21 0.2909 0.3688 0.4351 0.5078 0.5545 0.6455 i 17 32 (0.2353) 40 (0.2941) 48 (0.3529) 56 (0.4118) 62 (0.4559)
22 0.2829 0.3597 0.4241 04963 0.5426 0.6318 i 18 35 (0.2288) 43 (0.2810) ‘51 (0.3333) &1 (0.3987) 67 (0.4379)
23 0.2767 0.3518 0.4150 0.4852 0.5306 0.6186 i 19 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 03362 0.3%77 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 0.3822 0.4481 0.4915 0.5757 I 23 49 (0.1937) 63 (0.2490) 73 (0.2885) 87 (0.3439) 97 (0.3834)
28 0.2490 03175 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 03113 0.3685 0.4320 0.4744 0.5567 15 56 (0.1867) 70 (0.2333) 84 (0.2800) 98 (0.3267) 108 (0.3600)
30 0.2400 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 61 (0.1738) 79 (0.2251) 93 (0.2650) 111 (0.3162) 123 (0.3504)
-For n greater than 30 the approximate quantiles of p may be obrained from 28 66 (0.1746) 84 (0.2222) 98 (0.2593) 116 (0.3069) 128 (0.3386)
oD ! 29 68 (0.1675) 88 (0.2167) 104 {0.2562) 124 (0.3054) 136 (0.3350)
by ‘ ; 30 73 (0.1678) 93 (0.2138) 109 (0.2506) 129 (0.2968) 143 (0.2287)
‘ 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 variable obtained from Table Al. : 32 80 (0.1613) 102 (0.2056) 120 (0.2419) 142 (0.2863) 158 (0.3185)
#ouacﬁ: Adapted from Glasser and Winter (1961), with corrections, with permission from the Biometrika y 13 24 (0.1591) 106 (0.2008) 126 (0.2386) 150 (0.2841) 164 (0.3106)
rustess. : 34 87 (0.1351 11 (0,1979 131 (02335 155 (0.2763 173 (0.3084
*The entries in this table are saleceled quantiles * :of E.M Spearman rank correlation coefficient p when used 35 91 Eo‘p 529% - 118 Eo,1933§ 137 €0.23033 163 E0.2739§ 179 EO.BOOE%
3 2 test The lower quandles may be from the equation ? 36 94 (0.1492) 120 (0.1905) 144 (0.2286) 170 (0.2698) 188 (0.2984)
Wy = Wiy ! | 37 98 {0.1471) 126 (0.1892) 150 (0.2252) 176 (0.2643) 198 (0.2943)
The critlcal region corresponds to values of p smaller than (or greater than) but not including the appro- :
priate quantile. Note that the median of p is 0.
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TABLE Al2 Quantiles of the Wilcoxon Signed Wil Test Statistic

ain+ 1)
Wocer W) Woais Wo,o5 Wy el 1 Waio Wi Woso 2

FABLE Al1_(Condinus O

n p = 0900 0.950 0.975 0.990 0.995 ] o 0 I 3 . E 8 9 10.5 21

7 0 f 3 4 . o " 12 14 28

18 103 (0.1465) 131 (0.1863) 155 (0.2205) 183 (0.2603) 203 (0.2898) s ( 2 4 N N s 4 . 18 36
19 107 (0.1444) 137 (0.1849) 161 (0.2173) 191 (0.2578) 111 (0.2848) 9 2 . . 5 - ;i 8 20 n

0 110137  142(04821) 168 (02154) 198 {0.2538) 220 (0.2821) i B . 45

i 114 (0.1390) 146 (0.1780) 174 (0.2122) 206 (0.35)2) 228 (0.2740) 10 4 6 9 " 1 b 2 25 275 55

1 119 {0.1382) 151 (0.17 181 (0.2102) 213 (D.2474) 235 (0.2729) H é 8 n 14 la i 27 30 3 &6

] 123 (0.1362) 157 (0.1739 187 (0.2071) 221 (0.2447) 245 (0.2713) }] 8 10 14 18 n 3 36 19 78

14 128 (0.1353) 162 (0.1712) 194 (02051) 228 (0.2410) 252 (0.2664) , i3 10 13 18 2 - 3 g 42 455 9l

is 132 (0.1333) 168 (0.1697) 200 (02020) 236 (0.2383) 262 (0.2646) 14 13 " 22 % o “ » " 525 105

6 135 (0.1304) 173 (0.1671) 207 (0.2000) 245 (0.2367) 271 (0.2618) ' 15 ‘% 20 2% 3 - p 55 P 120

17 141 (0.1304) 179 (0.1656) 213 (0.1970) 253 (0.2340) 279 (0.2581) 18 2 2 20 3 ° i & 6 126

8 144 (0.1277) 186 (0.1649) 220 (0.1950) 260 {0.2305) 288 {0.2553) N ‘;’ 3 >

1] 150 (0.1276) 190 (0.1616) 2128 (0.1939) 268 (0.2279) 296 (0.2517) i 14 28 35 41 4 65 7t 765 53

i0 153 (0.1249) 197 (0.1608) 233 (0.1902) 277 (0.2261) 305 (0.2490) 18 28 33 4 48 5 o 73 80 855 ]

i 159 (0.1247) 203 (0.1592) 241 (0.1890) 285 (0.2235) 315 (0.2471) 19 3 8 47 54 3 i 82 89 95 190

1 162(0.4222) 208 (0.569) 248 (0.1870) 294 (0.2217) 324 (0.2443) 20 8 4 53 61 “ i 91 98 108 210
] 168 (0.1219) 204 (0.1553) 1256 (0.1858) 302 (0.2192) 334 (0.2424) ) 50 " . ]

4 173(01209) 220 (0U544) 263 (0.1838) 311 0273) 343 (02397) o P s i e e -,
s 177 0.1192) 227 0.1529) 269 (0.1811) 319 (0.2148) 353 (02377) 3 o tey -

s 182 (0.1182) 232 {0.1506) 276 (0.1792) 328 (0.2130) 362 (0.2351) ) 2 55 63 74 84 ty 120 130 138 276

hi 186 {0.1165) 240 (0.1504) 284 (0.1779) 336 {0.2105) 372 (0.2331) 24 & 70 82 92 tog T 131 141 150 300

i 190 (0.1155) 245 (0.1482) 291 (0.1760) 345 (0.2087) 381 (0.2305) 28 6 77 % 10l Pid 131 143 153 1615 315

i 197 {0.1151) 251 (0.1467) 299 (0.1748) 355 (0.2075) 391 (0.2285) 26 76 85 99 it {5 - 155 165 175.5 351

0 202(0.1141) 258 (0.1458) 306 (0.1729) 364 (0.2036) 402 (0.2271) 7 4 94 108 120 e yer . 178 189 378

‘or n greatar than 80, approximats quantiies of T may ba obtained from 28 922 102 i17 131 [T Itéé 180 192 203 406

29 101 t 127 141 150 17y 193 206 AT 435

Wz, EE';-‘}?—‘-*—’) 30 10 121 138 152 10 I 207 210 2328 465

: . 19 131 148 164 g2 205 221 235 248 49

shere z, is from the standard normal distribution given by Tabls Al, Approximata quantiles of v may be 32 129 141 160 176 19% 21y 236 250 %64 518

‘brained from z 3 1390 152 71 188 08 233 251 266 2805 561

wyz, YA S : 3 34 149 163 183 201 7 Mo 266 02 2975 595

4 Waln—1) 35 160 175 196 U4 1 W 283 b2 I 11 630

“riticat reglong correspond to valuss of T greater than (or less than) but not including the appropriata , 3 172 187 209 228 251 7y 199 7 333 666

banide, Mot he madan o Tl 0. Gusncls for 5w by dividing the quantlles of T by - 37 184 199 m M2 26 295 316 35 IAS 703

g 38 196 212 236 BT 201 134 3B/ 3705 741

ounce. Adaptad from Tabie 1, Base (1974), with permission from the author. : 39 208 25 250 m 198 399 352 m 390 780

: 4 2121 239 265 207 314 7 37 ¥ 4l0 820

41 235 253 280 303 33 345 190 411 4305 86l

fa 248 267 295 20 My 384 409 431 4515 903
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TABLE Ai2 (Continued)

an+1)
Wion Waat Woou Waos Wo.ie Woao Wais Won Wose 2
43 263 282 l 337 366 403 429 452 473 946
44 277 297 k1] 354 Jes 422 450 473 - 495 990
45 292 KTk} 44 in 403 442 471 495 5i7.5 1035
45 308 329 362 390 423 463 492 517 540.5 1081
47 324 346 379 408 442 484 5i4 540 564 1128
48 340 383 397 428 463 505 536 563 588 1176
49 357 381 416 447 483 527 559 587 6125 1225
50 374 398 435 467 504 550 583 611 6375 1275
For n larger than 50, the pth quantile w, of the Wilcaxon signed ranks test statlstic may be approximated by w, = [n{n + 1)/4] +
,Vn(n + 1)(2n + 1)/24, where z, ls the pth quancile of 2 dard normal random varlable, obaained from Takle Al

Sounce, Adaptad from Harcer and Owaen (1970), with permission from the American Mathematlcal Soclety.
*The entrios In this wble are quanties w, of the Wilcoxon signed ranks tost satistic T, given by Equation 5.7., for selected val-
ues of p = 0.50, Quanciles w, for p > 0.50 may be puted from the equatl

w, = afn +1 )2 - w,

whera n(n + 1}/2 Is given In the right hand column In the table. Nate that (Y < wy) S pand P(T* > w, ) s t —p i H, s
true. Critcal reglons carrespand o values of 7% less than (or greacer than) but not Including the appropriats quandle.
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o
TABLE Al3 Quantiles of the Kolmogorev Test Seadistic®

One-Slded Test
p=090 095 0975 099 0995 p=090 095 0975 099 0.995
Two-Sided Teast

p=080 0950 095 098 wyy »=080 09 095 098 0.99

e

n=| 0.900 0950 0975 0990 0995 o2 0.226 0259 0.287 0321 0344
2 0.684 0776 0842 0500 0929 atd 0.221 0253 0281 03t4 0337
3 0.565 0636 0708 0785 0.029 e 0216 0.247 0275 0307 0330
4 0.493 0.565 0624 04689 0734 s 0212 0242 0269 030} 0323
5 0.447 0.509 0563 0.627 0669 i 0.208 0238 0264 0295 0317
6 0410 0468 0519 0577 0417 4 0.204 0233 0259 029 031t
7 0.381 0436 0483 0538 0574 2 4200 0229 0254 0.284 0305
8 0.358 0.410 0454 0507 0.542 Ty 0.197 0225 0250 0279 0300
9 ¢339 0387 0430 0480 0513 i 0.193 0221 0246 0275 0.295

1] 0323 - 0369 0409 0457 04y e 0.190 0218 0242 0270 029
I 0.308 0352 039F 0437 o04den Ky 0.187 0214 0238 0266 0285
12 0.296 0338 0375 0419 0449 ¥ 0.184 0211 0234 0262 0281
i3 0.285 0325 0361 0404 0432 ok 0.182 0208 0231 0258 0277
4 0.275 0314 0349 039 04418 e 0.179 0.205 0227 0254 0273
15 0.266 0304 0338 0377 0404 39 0.177 0202 0224 0251 0269
16 0.258 0295 0327 0366 0392 3% 0.174 0.199 0221 0247 0.265
17 0.250 0.286 0318 0355 0381 N7 a.172 0.196 0218 0244 01262
I8 0.244 0279 0309 0346 0371 36 0.170 0.194 0215 0241 0.258
19 0237 0271 030F 0337 036 3y 0.168 0.i91 0213 0238 0255
0 0232 0265 0294 0329 0352 44 0.165 0189 0.2/0 0235 0252
Approximatioi 1.07 1.22 1.36 152 1.63
for n > 40 Va VS vV Va v

SOURCE. Adapted from Table | of Miller (1956). Used with permission of the American Statistical Association,
*The entries In this table are salected quantiles w, of the Kolmogorov cest saatistics T, T*, and T~ as defined by Equation 6.1.1 for
twa-sided tasts and by Equations 6.1.2 and 6.1.3 for one-sided teses. Reject H, at the level o if T exceeds the | — o quantlle

glven In this mble, These quantiles ars exact for n = 40 in the two-tailed test. The other quandies are approximations that are
equal tothe exact quanties in most cases. A bemer approximation for n > 40 resulis if {n + Vn/10)'? Is used instead of Va in
the denominatoer,
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TABLE A20 Quantiles of the Smirnov Test Statistic for Two Samples of
Different Size n and m*

TABLE Al9 Quantiles of the Smirnov Test Statistic for Two Samples of Equal Size n* One-Sided Test:  p = 0.90 0.95 0.975 0.99 0.995
Two-Sided Test: p =080 0.90 0.95 0.99 0.99
One-Sided Test: One-Sided Test:
p=090 0.95 0.975 099 0.995 p=090 095 0975 099 0.995 N=1 Ny= 9 17718
Two-Sided Test: Two-Sided Test: 10 10
p=080 090 095 098 0.99 p=080 090 095 098 0.99 N=2 N = i gﬁ
n=3 3 23 n= 22 7122 8/22 822 10722 1022 5 4/5 4/5
4 34 4 34 - 23 7 823 913 10723 10723 3 5/6 5/6
5 3/5 35 45 4/5 4/5 24 7124 8/24 94  10/24 1124 -7 57 6/7
6 6 46 46 . SI6 56 25 75 825 25 1025 1725 g ;;; 87;2 gg
7 417 477 37 577 57 26 7716 8/26 926 10726 11726 10 1o 45 9/10
8 48 48 SB 58 68 7 7 827 27 1T 117 Ni=3 N= 5 gg n s
9 41% 5/9 59 &/9 &/9 28 8/28 9/28 1028 11728 12128 . 6 213 273 576
10 40 5110 &10 610 7/10 29 89 929 109 11729 12729 ! 7 23 57 &7 &7
i s 511 &/l mi 711 30 8730 930 10730 11730 1230 8 5/8 3/4 3/4 7/8
12 512 shz &/12 772 72 31 8731 9/31 10/31 1131 12/31 9 23 23 719 89 8/9
13 513 §13  &13 713 813 32 8 932 1032 12432 132 10 35 710 45 9/10 9/10
: 12 m2 273 3/4 576 11712
14 5/14 6/14 7114 7114 8/14 33 8/33 933 11733 12/33 13/33 N=4 Ny= 5§ 3/5 3/4 475 45
15 5/18 6/15 7115 8/15 8/15 34 8/34 10734  11/34 1234 13/34 [ "2 2/3 3/4 56 5/6
16 616 &/l6 76 BI6 916 35 435 1035 1135 1235 1335 7 17128 57 34 617 647
7 617 7n7 7 8/17 917 36 9/36 10/36 11736 12736  13/36 8 5/8 5/8 3/4 78 7/8
18 e¢18 718 &8 98 98 37 %A7 1037 LIBT 1337 1337 .: 52 23 34 7 8/9
19 619 19 819 Wi 99 38 938 1038 1138 1338 14738 H ';”‘2’ ! gg" ;go ‘3‘2 ;ﬁ
20 6720 775 820 9720 10720 39 $/39 10/3%9 11739 13/39 14739 : 16 916 5/8 /16 /4 13716
21 ent 720 821 st 101 40 940 10/40  12/40  13/40  14/40 ; N=5 Moo & b by n s
Approximation  1.52 173 192 215 230 % ' * /% 5/6
PP Lo =iz Lis 2 Eoa | 7 477 23/35 577 29/35 &/7
for n > 40: Va Va Va  Va Vh 8 11720 5/8 27140 45 45
Source. Adapted from Birnbaum and Hall (1960), with permission from the Institute of Mathematical Statistlcs. :3 fg 35 3las 7w 4/5
*The entries In this table are.selected quantiles w, of the Smirnov wwo. le test statistic T defined by Equatl . 6.3.2 and 6.3.3 s o 7ne 4/5
r , ) p 15 8/15 s 243 115 L5
for the one-tailed test and defined by Equation 6.3.] for the two-tailed test. Reject H, at the level o i T exceeds the | — a quan- 20 (2 11720 3
tlle of T as given in this table. The test statistic is a discrete random variable, so the exact level of significance may be less than /5 7710 34
the apparent a used In this table. N=6 N=7 23/42 477 29/42 577 5/6
8 T3 7712 43 3/4 34
i 9 12 5/9 273 13/18 719
{ ! 10 12 17/30 19730 7110 1115
12 i2 7/12 712 23 3/4
18 4/9 5/9 11718 23 i3/18

11724 172 2 5/8 43

o
ES
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TABLE A2l The t Distribution®

Degrees of

Freedom p=06& 075 09 095 0975 099  0.995 09975  0.999  0.9995
[ 0325 1.000 3.078 6.314 12.706 31821 63.657 127.32 3ia.3! 636,62

LE A20 (Continued) 2 0289 0816  1.886 2920 4303 6965 9925 14089 22327 31598
3 0.277 0.765 1.638 2.353 3.182 4,541 5.841 7.453 10214 12,924
-Sided Test: p =0.90 0.95 0.975 0.99 0.995 4 0271 0741 1533 213 2.776 1747 4.604 5.598 7173 8610
-Sided Test:  p = 0.80 0.90 0.95 0.99 0.99 5 0267 0727 1476 2015 2571 1365 4032 4773 5893 6.869
7 M= 8 27156 23156 58 41/56 34 6 0265 0718 1440 1943 2447 343 3707 4317 5208 5.959
9 3163 5/9 40/63 57 47163 7 0263 0710 1415 1895 2365 2998 3499 4029 4785 5.408
10 3370 39/70 43770 7110 57 3 0262 0706 1397 180 2306 2896  3.355 1.633 4501 5.041
14 377 1 477 9/14 57 9 0261 0703 1383 1833 2262 1821 3.250 3.690 4297 4781
28 377 1328 15728 1718 9114 10 0260 0700 1372 1812 2228 2764 3169 3.581 4.144 4587
8, N,= 9 4/9 13124 5/8 pIE] 34 N T 0260 0697 1363 179 2200 2718 3.106 3497 4025 4437
10 19/40 21/40 23/40 27140 710 12 0259 0695 135 1782 LI7% 2681 3055 3428 3.930 4318
2 1n4 12 712 :I: ?ﬁé 13 0259 0694 1350 L7 2160 2650 3012 3372 3.852 4221

;g l;;;;’ ;ﬁ . ?g" 9}" . 132 ; 14 0258 0692 1345 L761  2.445 2624 2977 3326 3787 440
¢ N=10 s n 26145 203 31/45 : 5 0258 0691 1341 1783 2131 2602 2947 3286 1733 4073
12 9 2 9 s 23 16 0258 0490 1377 1746 2120 2583 2920 3252 3.686 4015
15 19/45 22445 8/i5 35 29/45 : 17 0257 0689 1333 0740 1110 2567  2.898 3222 3.646 3.965
18 718 49 ) 59 1118 18 0257 0688 1330 1734 2101 2552 2878 3.197 3.610 3922
36 13136 5/12 17136 19/36 519 19 0257 0688 1328 1729 ©. 2093 253% 286 3174 3.579 3883
10 N, =13 25 7115 in- 17/30 19/30 é 20 0257  0.687 1325 1725 2086 2528 1845 3.153 1552 3.850
20 25 920 2 1o 35 ; 21 0.257 0.686 1323 L72 2.080 2518 2.831 3135 3.527 3819
40 720 25 9120 2 - 22 0.256 0686 1321 L7177 2074 2508 2.819 3149 31.505 3792
12 Ny= 15 23150 9120 12 11120 702 23 0.256 0685 319 1714 2065 2500 2807 3,104 3.485 3.767
16 38 7116 23/48 : 3/’;2 ;i; 2 : 24 0256 0685 1318 171 2064 2492 2797 3.091 31467 3.745
;g :?gg gj :% '.'7,",?;’ 3? o 17130 V 25 0256 0684 1316 1708 2060 2485 2787 3.078 3.450 1725
15 N =20 no o5 13730 29760 31760 ‘ 26 0256  0.684 1315 1706 2056 2479 1779 3.067 3.435 3.707
‘ 27 0256 0684 1314 1703 2052 2473 2770 3.087 3420 3690
16 N.=20  27/80 31780 17140 19/40 41780 28 025 0683 1313 L701 2048 2467 2763 3047 3408 3674
. sample — — — — — ‘ : 29 0256 0683 1311 169 2045 2462 275 3.038 3.396 3.659
ximation LO7 f— 122 136 f—— 152 163, J——— : ' 30 0256 0483 130 1697 2042 2457 2750 3.030 1,385 3.646

mn mn mn mn ma i

: ; 40 0255 0681 1303 1L.684 2021 2423 2704 2971 3.307 3.551
. Adapted from Massey (1952). with permission from the Institute of Mathematical Statistics. i 0 0254 0679 1296 1671 2000 2390 2.660 2915 3232 3460
ntries in this table are selected quantiles w, of the Smirnov test statistic T for two samples, defined 120 0.254 0.677 1289 1.658 1,980 2,358 2617 ) 2.860 . 3160 3373
® 0253 0674 1282 1445 1960 2326 2576 2807 3.090 3291

wons 6.3,1, 6.3.2, and 6.3.3. To enter the table let Ny be the smaller sample size and let N; be the
ample size, Reject Hy at the level « if T exceeds wi., as given In this table. If n and m are not cov-
¢ this table, use the large sample approximation given at the end of the table, or consuit exact tabies
and Jennrich, which appear in Harter and Qwen (1970} for n, m = 100 i !

| Sciurce. Reprinted from Vol. | of Pearson and Hartley (1978}, with permission from the Biometrika Trustees.
#The entrles in this table are quantiles w, of the ¢ distribution for various degrees of freedom. Quantiles w, for p < 0.5 may be
computed from the equation

Wy = —Wiey

! Note that wys = 0 for all degrees of freedom.
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Tabile 2. Table of ™ Table 3, Poisson Probahilities
)\)’
PLY < a) == 3 ek 5

< aE e x g x x 2 x £x ' <
’ joar} b

000 L0000C0 260 074274 5.0 006097 760 000501
0.10 ‘504837 270 067206 520 00517 770 000453 . S
020 818731 280 060810 530 004952 780 000410 A 0 . 2 , A s s ; .
0.30 740818 290 055023 540 004517 750 000371 7 ~
0.40 6030 300 049787 550 004087 800 000336 002 0980 1.000
0.50 606531 3.0 .045049 560  .DO3608 210 000304 004 DS61 0995 1000
0.60 sqag12 320 040762 570 003346 820 .000%7S 006 0842 0998 1000
070 496585 330 (36883 580 003028 830 000249 008 0923 0897 1000
0.80 4Ayize 340 . 03173 550 002139 840 000225 010 0I0S 0995 1.000
0.90 ADS570 150 030197 600 002479 850  .OD0204 015 0861 0590 0599 1000
1.00 367879 3.60 007324 610 002243 8.60  .000184 ’ y ! )
020 0.818 0582 0899 1.000
110 3287t 370 024724 630 002029 870 000167 . )
025 0779 0974 0998 1.000
120 301194 3.0 022371 630  .ODIE3G 8.80  .0003%) 030 0741 0963 0996 1.000
130 272531 390 020242 640 001661 890 000536 . .
140 46597 400 018316 650 001503 900 000123 035 0705 0551 0994 1000
150 223130 410 016573 660 001360 910 000112 040 0670 0838 0392 T 1000
1.60 701897 420 014996 670 001231 920 .000101 045 0638 0915 0989 0999 100
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