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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 |

The EPA wants to determine whether temperature changes in the ocean’s water caused by a
nuclear power plant will have a significant effect on the animal life in the region. Recently
hatched specimens of a certain species of fish are randomly divided into four groups. The groups
are placed in separate simulated ocean environments that are identical in every way except for
water temperature. Six months later, the specimens are weighed. The results (in ounces) are
given in the following table.

Weights of Specimens

38°F 42°F 46°F 50°F
22 15 14 17
24 21 28 18
16 26 21 13
18 16 19 20
19 25 24 21
17 23

a. Do the data provide sufficient evidence to indicate that one (or more) of the temperatures
tend(s) to produce larger weight increases than the other temperatures? Use a = 0.05. Also
calculate the P-value.

b. Test again, using Mann-Whitney test to see whether the data indicate that the temperature of
46°F tends to produce larger weight increases than 38%F.

UESTION TWO. [ 10 + 10 marks ]

a. An economist has been computing a monthly “prosperity index.” For the last 24 months the
values obtained are:

1236 1210 124.1 1234 125.7 129.0 126.8 127.1 1273 126.7 1248 1259
1247 1259 1256 126.0 125.7 1233 127.7 129.0 1282 1279 127.8 127.1

Do these figures indicate a trend in the prosperity index? Use 5% level of significance and
calculate the P-value.

b. The “maximum annual river stages” reported at a certain point each year for 16 years were
(in feet):

74 78 69 81 71 74 68 69 76 76 80 83 75 78 7.1

Test that the median maximum annual river stage is no greater than 8.0 feet. Use 10% level
of significance and calculate the P-value.
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UESTION THREE. [ 20 marks ]

Cancer cells are injected into 15 laboratory mice to study the effectiveness of a proposed
treatment. Six mice were given the cancer prevention treatment and the other nine were given a
placebo (the control group). After several months the size of the tumors were measured in each
animal.

Size of Tumors
Treatment 0.8 0.0 0.6 1.1 1.2 0.5
Control 0.6 1.6 1.7 1.3 22 1.5 0.7 0.7 1.6

Is the treatment effective in reducing the eventual size of the tumor? Use Smirnov test. Also find
the P-value.

QUESTION FOUR. [ 20 marks ]

Dental researchers have developed a new material for preventing cavities, a plastic sealant,
which is applied to the chewing surfaces of teeth. To determine whether the sealant is effective,
it was applied in half of the teeth of each of twelve school-age children. After 5 years, the
number of cavities in the sealant-coated teeth and untreated teeth were counted. The results are
given in the following table:

Child Sealant-coated Untreated
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Is there sufficient evidence to indicate that sealant-coated teeth are less prone to cavities than are
untreated teeth? Use a = 0.05. Also calculate the P-value.

QUESTION FIVE. - | [ 20 marks |

A new worker is assigned to a machine that manufactures bolts. Each day a sample of bolts is
examined and the percent defective is recorded. Do the following data indicate a significant
improvement over time for that worker?

Day Percent Day Percent
1 6.1 8 4.5

2 1.5 9 49

3 7.7 10 4.6

4 5.9 11 30

5 5.2 12 4.0

6 6.1 13 37

7 53

Use either Spearman’s p test or Kendall’s t test with o= 0.10.
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TABLE Al Normal Distribution*

Selected values  Zogw = —37190  Zpww = ~32905  zype = — 19600  xyy = —|.6449
L . L. nm™ 37190 Zem= 32905 Zam= 19600 zux = 16449
» 0.000 0.00!1 0.002 0.003 0.004 0.005 0.006 0.007 0008 - 0.009
0.00 ~30902 28782 ~27478 ~246521 25758 —25121 24573 24089 23656
0.01 ~213263  ~22904 ~23571 262 ~11973 217 -2i44 L1201 -2056%9  —-2074%
002 ~20537 20335 20141 1994 19774 ~19600 —1943]1 9268 ~19110 —1B9S7
003 —IBSOB —1B&3 —IBS22 18384 18250 —18i19 —L799 17866 —17744 17624
004 ~17%07 ~173%2 172 -1716% ~L7060 16954 —16B4Y —16747 16646 2 —1.6546
005 ~l6#M9 (6352 ~16258 ~16i64 16072 —159E2 15893 15808 -15718 —15632
008 IS8 ~15464 15382 15301 15220 15141 ~15083 -14985 ~149%0% 14833
007 —~14758 —14684 14611 14538 14468 14395 —~14325 ~{A255 14187 14118
008  -~1405) ~13984 —13917 ~13852 13787 ~13722 —|365B —13595 13532 - 1.3469
009 13408 ~13346 13285 13225 ~13168 —13106 —13047 12988 -12930 —12873
6l0  —i2818 ~1275% ~12702 —12646 12591 12536 12481 1248 -l23N2 -1
61l —L065  -12212 —12160 ~12107  ~12085 2 —12004 —LI1952 ~LI901  ~LIB50 —).I1B0O
012 ~LI7S0  ~L1700 —~LJ650 —I.jedl  —L.1582 ~Li503 ~LM55 —L1407 -LI1359 ~LI3II
.13  ~LI264 ~Li217 LU0 ~LI123 ~LI077 -L1031 —10%85 ~10939 10893 —1.0848
0.14 ~10803 ~|10758 ~10714 —1.086%9 ~1D0625 —LO5BI ~1.0537 10494 -)D450  ~1.0407
0I5 ~1M36¢ 10322 ~102M -10237 ~101%4 10152 -lOHO0 —-10069 ~10027 —0.9986
0.6 095 0994 09863 0982 09782 09741 09701 05661 09621 -0.9581
0.17 09542 05502 ~09463 09424 09385 ~09M6 ~09307 09269 ~09230 ~DYIN2
0.18 09154 09116 —0578 05040 05002 -—0B9sS 08927 08890 -0.8853 ~0.8816
0.19 08779 08742 08705 -0866% DB —~0B5%6 08560 08524 08488 08452
020 —08416 —0R3BI ~08345 08310 08274 08239 —0QB204 ~0BI6Y —0BI34  -—DBOYY
0.21 ~08064 ~0BO30 07995 07961 —0J926 07892 07858 —O7BI4 ~0.77/90 07756
022 ~0772 —0768B 07655 —07621 07588 ~07554 ~07521 07488 07454 0742
023 07388 0738 ~07313 -0729% 07257 07225 07192 07160 07128 ~0.70%%
024 07063 07031 —0.699% 06967 —06935 06903 —0.6871 ~0.6840 06808 -0.6776
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TABLE Al (Continued) '

# 0.500 0.00) 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009
0.25 ~06745 06713 —0.6682 —0.4651 -0.6620 ~06588 08557 06526  —0.6495 ~0.6464
0.26 ~0.6433 06403 —06372 —0.4341 ~0.6311 —0.6280 —0.625¢ 06219 04189 ~06158
027 06128 —06098 06068 —D&038 06008 03978 —B5MB  —035918  -0S5BAS ~05858
0.28 05828 05799 —05769 05740 05710 —0.56Bl ~0.5651 —05622  —05592 —0.5563
629 05534 05505 —05476 05446 —05417 05388 05359 —05330 -—05302 ~0.5273
030 05244 —05215 05187 —05(58 ~-05i29 ~05i0! ~05072  —05044 05015 —~0.4987
0.31 —-0DA4959  —0D4930 —04902 04874 —-04845  —04BI7  —0.4789 ~0.4761 —0.4733 ~0.4705
032  —04677 —D4649 04621  —04593 ~04565  ~0.4538 04510 04482 ~04454 —0.4427
0.23 ~0439%  —04372 04344 04316 —0428%  —0.4261 —0.A4234 ~-04207 04179 —0.4152
0.34 —04125  —04057 —04070 —04043  —04016  ~0398% —0.3961 —~0.393¢  ~03907 ~{.3880
0.38 ~0.3853 —-0.382¢ —0.379¢ —Q.3772 ~0.3745 -0.271% 03692 ~0.3665 —0.3638 —-0.3611
&.36 ~0.358%  ~D.3858  ~02850  ~0.350% ~0.3478 ~0.345 —D.3425 —0.32%8 -0.3372 ~0.334F
0.3 ~0.331¢ -0.3282  -0.7286  ~0.223¢ ~02203 ~p.21BE ~0.2 160 ~0.3134 -0.3107 —0.30E1
03t ~0.308F 03028 -0.300% —0.287¢ —0.25850 ~0.2624 Q%G —0.267¢ ~0.2845 -0.281¢
6.3¢ ~QL7%3 -0.27¢7 —02741 —0.27148 —0.268% —0.26€7 ~02637 0261t —Q.25ES —0.285¢
0.4 —0.2522 ~0.2508 ~0.2482 0245 —0(.2430 ~02404¢ —0237¢ ~Q.2352 ~0.2327 ~0.2201
@it —0.2275 —-0.225¢ —0.2224  —Q2]%C ~02177 —0.2147 021zl ~0.20%¢6 ~0.2070 ~02045
842 —02019 —-0.19¢3 -0.1%8  —0l%42 QU917 —Q.1B8%1 ~0.18566 —0.1640 —0.1815 -0.i78¢%
6.43 ~0.1764  —0.1738  —Q.17i3  —0.1687 -0.1662 ~0.1637  —D.i6l} -0.1586 ~0.1560 ~0.1535
0.44 —0.1510  —0.1484  ~—0.145% ~0.)43¢ —0.1408 ~0.1383 —0.1358 ~0.1332 ~0.1307 ~0.1282
0.45 -0.1257  —0.1231 —0.1206  —0.}i8i ~0.1156  —0.1130 —~0.1105  —0.1080 ~0.1055 ~0.1030
0.46 ~0.1004 —0.097%  —0.0954 00929 -—-00%4 -00878  —0.0853 —0.0828  -0.0803 —-0.0778
047  ~00753 00728 00702 —00477 00652 00627 00602  —0.0577  —DO552 —0.0527
0.48 —0.0502 00476 —0.045t . 00426 —0.040] —0.0376  —0.0351 ~0.0326 —-00301 —0.0276
0.49 00251 ~0.0226  -—0.0201 —0.0175  —00i50 -00I25 —0.0l100 —0.0075  —0.0050 ~0.0025
0.50 0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0i50 0.0175 0.0201 00226
0.51 0.0251 0.0276 0.030§ 0.0326 00351 0.0376 0.0401 0.0426 0.045¢ 0.0476
0.52 0.0502 0.0527 0.0552 0.0577 0.0602 0.0627 0.0652 0.0677 0.0702 00728
0.53 0.0753 0.0778 0.0803 0.0828 0.0853 0.0878 0.0904 0.0929 0.0954 0.0979
0.54 0.1004 0.1030 0.1055 0.1080 0.1105 0.1130 0.1156 0.1206 €.1231

o.118)



Table Al {(Continued)

p 0.000 .001 0.002 8.00) 0.004 0.005 0.006 0.007 0.008 0.009
0.5% 0.1257 0.1282 o.1307 a3 0.1358 0.1383 0.1408 0.144 0.1459 0.1484
056 01510 0.1535 0.1560 01586 0.6l 0.1637 0.1662 0.1687 0.1713 0.1738
8.7 0.1764 o.178% 0.i815 0.1840 0.1866 0.1891 0.1917 01542 0.1968 0.1993
(1] 02019 02045 0.2070 0.20% 02121 02147 02173 02198 02224 02250
059 02275 0.2301 02327 02353 02378 0.2404 0.2430 0.2456 02482 02508
0.60 02533 02559 02585 02611 02637 0.2663 0.2689 02718 02741 02767
0.61 02793 02819 02845 02871 02898 02924 02950 02976 03002 03029
0.62 0.3055 0.3081 o307 03134 03160 03186 03213 03239 03266 03292
0.63 03319 03345 03372 0.3398 0.3425 0.3451 03478 03505 03531 0.3558
(¥7] 0.3585 03611 0.3638 0.3645 0.3692 03719 03745 032 03799 03826
0.65 0.3853 03880 0.3907 0.3934 0391 03989 04016 0.4043 0.4070 0.4097
o566 04125 04152 04179 0.4207 0.4234 0.42¢1 0289 04316 0.4344 04372
o.67 04299 0407 0.4454 04482 04510 04538 04563 04593 0.4621 0.4649
0.460 04677 0.4705 04733 04761 04789 04817 0.4845 04874 04902 0.4930
0.6 04959 0.4987 05015 05044 03072 0sl0l 05129 05158 03187 05215
078 0.5244 o527 0.5302 0.5330 05359 05388 05417 05446 0.5476 0.5505
o.11 05534 0.5563 05592 05622 0.565) 0.5681 05710 05740 0.5769 05799
072 0.5828 0.5858 0.5888 05918 05948 05978 0.6008 0.6038 0.5068 0.6098
o7 06128 0.6158 0.6189 06219 0.6250 0.6280 08311 0.634] 0.6372 0.6403
8.74 0.6433 0.6464 0.6495 06525 0.6557 0.6588 0.6620 0.6651 0.6682 06713
0.7% 0.6745 0.6776 0.6808 06840 0.6871 06903 0.6935 06967 06999 0.7031
0.7% 0.7063 0.7095 07128 07160 07192 0.7225 0.7257 0.7250 07323 0.7356
077 0.7388 07421 0.7454 07488 0.7521 0.7554 0.7588 07621 07655 07688
o7 07722 0.7756 0.77% 0.7824 0.7858 0.7852 0792 0.7%1 0.7995 08030
0.79 0.8064 0.8099 0.8134 0.8169 0.8204 0.8239 0.8274 0.8310 0.8345 0.8381
o.80 08416 0.8452 0.8488 0.8524 08560 0.85% 0.8633 0.8659 08705 08742
0.8t 08779 68816 0.8853 0.8890 0.8927 D.8965 0.9002 0.5040 0.5078 0516
0.82 0.9154 09192 0.9230 0.9269 0.9307 0.9346 0938 0.9424 0.5463 0.9502
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Table Al (Continued)

P 0,000 0.00} 0.002 0.003 0.004 2,005 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 0.9843 0.9504
0.84 0.9345 0.9986 1.0027 1.0069 10110 1.0152 1.0194 1.0237 1.0279 1.0322
085 1.0364 1.0407 1.0450 1.0494 1.0537 1.0581 1.0625 1.0669 10714 1.0758
0.86 1.0803 1.0848 1.0893 1.0939 1.0985 L1031 Lio77 Lz 11170 L2y
0.87 1.1264 Lz 1.1352 1.1407 1.1455 1.1503 11552 11601 1.1650 1.1700
0.88 [.1750 1.1800 1.1850 L190f L1952 12004 12055 1.2i07 12160 L2212
0.5% 12268 [23 1.2372 12426 12481 12536 1.25%1 12646 17702 {2758
0.50 {2816 {2672 [ 2820 12966 13047 12106 Lates 17228 13288 1334¢
.51 13406 13488 13532 13565 [L3E5T 13732 13787 30 {3e17 108
8.57 14081 141t 14167 f42EE f.4x2f 4388 Leid LAERL L4CHT {4664
6.53 14750 1483z {4208 (4088 LLEGCE LElat LT R 15282 [ 546c
(X L554E [.5ez2 15718 1 5&0T 13652 (BT 1.6072 16164 1.£288 [£352
6.5 16443 1.654¢ | 6646 16747 1.684% 1 £954 1.7060 1.716% L 727e 17302
656 1.7507 17624 L7744 §.7866 17991 [Blls 1.8250 1 B384 (8522 18663
0.7 1.8808 1.B957 19110 1.9268 19431 1.9600 1.5774 1.9954 20141 2.0335
0.98 2.0537 20749 2.0969 21204 21444 2.1701 2.1973 22262 2257t 22904
0.99 23263 23656 24089 24573 25121 23758 26521 27478 28782 3.0902

608

Source. Generated by R L. Iman. Used with permission. .
*The entries In this table sre quantles 2, of the sandard normal random variable Z sefected 30 PZ = 2) = pand PFZ > z) = | = p. Note that the
value of p to two decimal places determines which row to use: the third decioal place of p determines which column to use to find z,.
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TABLE A2 Chi-Squared Distribution*
p= 0750 . 03500 0.950 0.97% 0.99%0 0.995 0.999

TABLE A3 Binomlal Distribution®

p = 0.05 0.10 0.15 0.20 [ 13 0.30 0.35 040 0.45

ny

k=1 1.3 1706 1,841 5.024 6.635 lz.z’ l‘,":i ] it o 0.9500 09000 08500  DBOUL  ¢.7560 07000 06500  0.6000  0.5500
? 2'{;; :ﬁf ;':7; 3‘312 17310 1284 1627 ! 1.0000 10000  1.0000 10000 10000  1.0000  1.0000 10000  1.0000
3 gﬁsas N 2L, 9488  ILI4 1328 14.86 1847 2 0 09025 08100 0725 0640 055 04900 04225 03600 03025
5 6.626 9236 11.07 12.83 1509 1675 2051 - 1 0.9975 09%0 09775 0900 09375 05100  OB7IS 08400  0.7975
& 7841 1084 1259 1445 1681 18.55 ;—:;g 2 1.0000 10000 10006 {0000 {0006 10000 15,0000  1LOOO0  1.0000
H WORR uS U e e 2613 30 0854 07290 06141 05120 04219 03430 02746 02160  0.1664
: :?Zg :41:0 16.92 19.02 2167 2359 17.88 ) I 09928 09720 05392 0890 03438 07840 O7I82 04480 05748
10 1255 1599 1831 2048 2121 2519 2959 2 09995 - 09990 09966 09926  vSg44 09730 09571 09360 09089
1 1370 1728 19.68 2192 2473 276 3126 3 10000 - 1.0000 10000  1.0006 10000  1.0000 10000 10000  1.0000
12 14.85 18.55 21.03 .34 2621 %g-;g ;i»:; i 4 0 0.8145 06561 05220 0409  uiied 02401 01785 01296 - 0.0915
1 I Ao %2: ii’,’; g?: 32 . en | 09860 09477 08905 0819 07383 06517 05630 04752 03910
:; K,i% %;.30? 25.00 2749 3058 3280 .70 2 09995 09963 09880  097:6  uv4v: 09163 08735 08208 07585
1) 19.37 23.54 26.30 28.85 3200 3427 3925 3 10000 09999 09995 099864  U9961 09919 09850 09744  0.95%0
17 20,49 2477 27.59 30.19 3341 FT%,) 40.79 4 10000 1.0000 10000 10000  LoLOG 10000  L.0OOO0  1.0000  1.0000
18 21.60 2599 2887 3153 3481 76 4230 5 0  0J738 05905 04437 03777 u2s7d 04681 G.1160 00778  0,0503

19 nn 2720 30.14 3265 3619 3858 an L o4 omm  om P
218 2841 3141 3417 3757 4000 42 ) ; 8352 07373 04126 05282 04284 03370 02562
x 267 3548 3893 4140 46.80 2 09988 09914 09734 09421  0u9sS 08369 07648 06826  0.593
ﬂ i:’:i %:ﬁ ;3.92 3678 4029 4240 27 3 10000 09995 09978 09933 09844 09692 09460 09130  0.8668
2 27.14 3201 547 38.08 4164 H“HI8 oD 4 10000 10000 09999 05997 (9990 09976 09947 09898 09815
4 2824 20 42 By e 485 5L § 10000 10000 10000 {000V 10000 10000 10000 10000  1.0000
25 29.34 3438 3765 4065 44l :;: 5405 € O 07l 0534 03771 02671 w780 04176 00754 00467 00277
2¢ 4 e 33".’7 3}?3 &:2 4964 5540 2 | | 09672  0.8857 07765 055 65339 04202 03191 02333 04636
B na Wor 4134 M4 628 5099 568 2 09978 09842 09527 09D 08306 0743 06471 0543 04415
29 17 3909 4256 45 4959 5234 58.30 3 09999 0997 09941 09830 09424 09295 08826 08208 07447
30 34.80 4026 an 4698 50.89 5347 59.70 4 10000 05999 09996 09981 09954 09891 09777 09590  0.5308
40 45.62 5181 55.76 59.34 £3.69 %77 T340 5 1.0000 10000 10000 09999 09998 09993 09982 039959 09917
50 56.33 617 6750 T4 Tei5 7949 8646 "6 10000 10000 10000 10000 (0000 10000  1.0000  4.0000  1.0000

0 6698 7440 79.08 83.30 8838 91.95 29.61 ‘ o .
70 7758 8553 90.53 9502 1004 1042 1123 7 o o683 04783 0306 02097 LIS 0B 0045 00280 00152
80 88.13 958 1019 106.6 1123 63 1248 . | 09556 08503 07166 05767 0449 03294 02338 04586  0.1024
pos 98.65 1076 130 Hel 1244 1283 1372 2 0992 05743 09262 08520 07544 06471 05323 04199  0Jled
100 1091 185 143 . 1296 1358 o "‘;'3” 3 09998 09973 09879 09667 0921 04740 08002 07102 06083
% 0.675 1262 1.645 1960 232 . 4 10000 09998 09988 09953 w9071 09712 09444 09037 08471
For k > 100 use the sppraximation w, = {i)(z, + V2k — I}%, or the more accurate w, = : :m :m ?.9999 09996 0997 09962 09910  0398I12 09643
. et . . 0000 10000 69999 09998 09994 09984  0.9963
"(' -t 521")'""""""’"“'“"""'""-' normal shewn I che Boreem 7 10000 10000 10000 10000 10000 10000 10000 10000  1.0000

of the table.
mwm?ﬁ&\l«ﬂ.Ioannonmdbhrdcy(th).wkhp.mhsbnlmmduW
Trusteas.

*The sitrias In this table are quantiies dtdﬂ-unnndmwhthwlﬁukmdhukm.u-
Wctadso W S w)) = pand W > w) = | — p.
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TABLE Al (Continued)

p = 0,08 0.i0 0.18 8.2 .28 .30 033 0.40 0.45

TABLE Al (Continued) 8 0 06634 04305 02725 ulé/u  0dool 00576 00319 00168 00084
a y p=050 055 0.60 0.65 0.70 0.75 0.80 0.85 0.90 .95 i 0.9428 0.8131 0.8572 05033 0.3471 0.2553 0.1691 0.1064  0.0632
21 0994 09619 08948 07929 us7eS  DSSIB 04278 03154 02201
i 0 05000 04500 04000 03500 03000 02500 02000 0.1500 0.1000 0.0500 3 0999 09950 09786 05437 0882 08059 07064  05M1 04770
I 10000 10000 10000 1.0000 10000 10000 10000 10000 10000  1.0000 4 10000 09996 09971 0949 uo7I7 09420 0.8939 08263 0739
2 0 02500 03025 0.0600 0.0215 00500 00615 00400 00225 00I00 00025 5 1.0000 10000 09998  09%i  uL9YEH 09887 09747 09502 05115
I 07500 04975 04400 05775 05100 04375 03600 02775 01500 00975 6 1.0000 10000 10000 09999 09995 09987 0994 09915 09819
2 10000 10000 10000 1.0000 10000 £OOO0 10000 10000 10000  1.0000 1 1.0000 10000 10000 10U00 L0000 09999 09998 09993 09983
3 0 0250 00911 00640 00429 00270 00156 00080 00034 00010 00001 ‘ 8 10000 1000G 10000  [.080G {0000 10000  1.0000  1.0000 10000
I 05000 04252 03520 02818 02160 0.1562 0.1040 00608 00280 0.0072 | 9 0 06302 03874 02316 i34z a7l 00404 00207 00101 0.004&
2 08750 08336 07840 07254 04870 05781 04880 03859 02710 0.142 1 0.9288 07748 05995 04362 03003 04960  OJ42U1 00705  0.0385
1 1.0000 10000 1.0000 10000 1.0000 10000 1.0000 10000 10000  1.0000 2 09916 09470 08591 07362 viUU7 04628 03373 02318 01495
4 6 0065 00410 0025 0050 0008 00039 00016 00005 00001 00000 30999 09917 09661 09 00343 07297 06089 04826 03614
4 10000 09991 09944 0980 09511 09012 08283 07334 06204
1 03125 024iS 0.792  0G.I1265 00837 00508 00272 00120 00037  0.0005 p 10000 09999 09994 0935 6o
_ X Y X 9969 09900 09747 09464 09006  0.8342
2 04875  0.46090 05248 04370 03483 02617 01808 0.1095 00523 00140 p 1.0000 L0000 10000 09957 o987 09957 09888 09750  0.9502
3 09375 09085 08704 O0BUS 07599 0.6836 05904 04780 03439  0.1855 7 10000 10000 10000 0008 09999 0999 09986  0.9%2 09909
4 10000 10000 10000 10000 10000 1.0000 1.0000 10000 10000  1.0000 8 10000 10000 10000 10000  ).0000 L0000 09999 09997 099902
5 0 0.0312 0.0i185 00102 00053 00024 00010 00003 00001 00000 0.0000 9 1.0000 1.0000 1.0000 1.0000 {.0000 1.0000 1.0000 1.0000 1.0000
I ole75 04312 00870 0.0540 00308 00156 00067 00022 00005  0.0000 , 10 0 05987 03487 00969  CIoY4 w053 00282 00135 0.0060 00015
2 05000 04069 03)74 02352 04631 01035 00579 00266 00086 0.0012 { 09139 0.7361 05443 03756  uzddo 01493 0.0860  0.0464  0.0233
3 08125 07438 06630 05716 04718 03472 02627 0.1648 00815 00226 ] 2 0.9885 09298 08202 04770 45256 03828 02616 01673 0.099%
4 09688 09497 09222 08840 08319 07627 046723 05563 04095 02262 3 0.9990 0.9872 09500  0.6Y9F 67750 06496 05138 03823 02660
5 10000 10000 10000 1.0000 10000 1OODO 10000 (0000 10000 1.0000 4 0.9999 09984 09901  09¢7r  evziv 08497 07515 06331 05044
6 0 00156 00083 00041 00018 00007 00002 00001 00000 00000 0.0000 5 LOOOO 039999 09986 0993 09801 09527 09051 08338 07384
i 0.1094 0.0692 - 00410 00223 00L0% 00046 00016 00004 00001  0.0000 é 1.0D00 10000 09999 09991  o994E 09894 09740 09452  0.8980
1 03438 02553 04792 0174 00705 00376 00170 00059 00013  0.000! T 10000 10000 10000 0999y 099% 09984 09952 05877 09726
3 06562 05585 04557 03529 02557 O0.1694 00989 00473 00158 00022 8 10000 L0000 10000  lgUO  [00CC 09999 09995  0.983  0.9955
4 0.8906 08364 07667 046805 0.5789 048661 03446 02238 0.1143 0.0328 9 1.0000 1.0000 1.0000 {.6000 .<§c 1.0000 1.0000 0.9999 0.9997
5 0.9844 09723 09533 0.9246 0.8824 - 0820 0.7379 0.6229 0.4686 0.2649 io 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6 10000 10000 10000 1.0000 10000 10000 10000 10000 10000  1.0000 1 ._. Mww% mwm.m M. “ Mww E,Mm_\ ,W.m_mwu m.wma m%m o.wwwm M_o.m“
y y 03721 wlo7t od130 O Y 0
Y w M%Mm ”“%“w M%M Mﬂwn ”H.%n ““%ﬂ ”ﬁ Mﬁ p88§ 000 M.H 2 09848 09104 07788  0el7: 04553 03127 02001 0.0189 00652
00067 0012 G0OODY 00000 3 09984 09815 09306 0838y 07133 05696 04256 02963 0.9
1 02266 01529 00%3 0055 00288 0.0129 4 09999 09572 09841 09496 00054 07897 04683 05328 03971
3 05000 03517 02898 0.9%8 01260 00706 0033 00121 00027 00002 5 10000 09997 09973 09883 09:5/ 09248 08513 07535  0.4331
4 07734 04836 05801 04677 03529 02436 01460 00738 00257 00038 6 10000  1.0000 09997 09980 09924 09784 09499 09006  0.8262
5 09375 08976 O0B4I4 07662 06706 05550 04233 02834 0.14957 0044 7 10000 10000 10000 0999 0595 09957 09878 05707 09390
6 09922 09848 09720 09510 09176 08665 07903 04794 05217 03017 ; 8 10000 10000 10000 (0000 09995 09994 0990 09941 09852
7 10000 10000 10000 10000 1.0000 10000 1.0000 10000 1.0000  1.0000 9 10000 10000 {0000 10000 10000 10000 09998 09993 09978
10 1.0000 10000 10000  1.0OOG 0000  1.0000  [.0000  1.0000 09998
j " 1.0000 10000 10000 10000 10000 10000 10000 10000  1.0000
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TABLE Al (Continuad)

a y p=0350 0355 0.0 0.65 970 0.75 .80 0.85 .90 0.95
8 0 00039 0.00i7 00007 00002 00001 00000 00000 00000 00000 00000
1 00382 00181 00085 00036 00013 00004 00001 00000 00000 0.0000
2 01445 00885 00498 00253 00113 00042 00012 00002 0.0000 00000
3 031 02604 0.1737 0.1061 00580 00273 00104 00029 00004 0.0000
4 04367 0.5230 04059 02936 0.1941 0.1138 00563 0.02i4 00050 0.0004
) 5 08555 07799 04846 05722 04482 03215 02031 0.1052 00381 0.0058
& 09548 09368 08936 08309 07447 04329 04967 03428 0.186% 00572
7 099 09916 09831 09681 05424 08999 08312 07275 05695 0.3366
8 1.0000 1.0000 10000 1.0000 10000 10000 LOOCO 10000 10000  1.0000
% O 00020 00008 0.0003 00001 00000 00000 000000 00000 00000 0.0000
1 00195 0.009t 00038 0.0014 00004 00001 00000 00000 00000 0.0000
2 0089% 0.0498 00250 00112 0.0043 00013 00003 00000 00000 0.0000
3 02599 0.1658 00994 00536 00253 G0l00 00031 00006 0.00001 0.0000
4 05000 0.3786 02666 0.1717 0098 00489 00196 00056 0.0009 0.0000
5 07461 0.6386 05174 03911 02703 0.1657 00856 00339 00083 0.0006
4 0902 0.8505 07682 06617 05372 03993 02618  0.1409 00530 00084
7 05805 09615 09295 08789 08040 0.6997 05638 04005 02251 00712
8 09980 09954 09899 09793 09596 09249 08658 07684 06126 03698
9 1.0000 10000 1.0000 1.0000 10000 10000 10000 1.0000 1.0000  1.0000
10 0 00010 00003 00001 00000 00000 00000 @0000 00000 00000 0.0000
I 00107 0.0045 00017 00005 00001 00000 00000 00000 00000 0.0000
2 0.0547 00274 00123 00048 00016 00004 00001 00000 00000 0.0000
3 o7 0.1020 00548 00260 00106 00035 00009 00001 0.0000 0.0000
4 03770 024616 0.1662 00949 00473 00197 00064 00014 00001 00000
5 06220 04956 03669 02485 01503 00781 00328 0.0099 0O00I6 0.000!
4 08281 07340 04177 04862 03504 02241 0.1209 00500 00128 0.0010
7 09483 0.9004 08327 0734 04172 04744 03222 01798 00702 00115
a8 099 0.9767 09536 09140 08507 07560 0.6242 04557 02639 0086l
¥ 0999 0.9975 09940 09865 09718 09437 0892¢ 08031 06513 04013
10 1.0000 1.0000 10000 1.0000 10000 1.0000 1.0000 L0000 1.0000  1.0000
i1 0 00005 00002 00000 00000 00000 00000 00000 00000 00000 0.0000
I 0.0059 00022 0.0007 00002 00000 00000 00000 00000 00000 0.0000
2 00327 00148 0.0059 00020 00008 00001 00000 0.0000 00000 0.0000
3 onm 00610 0.0293 00122 00043 00012 00002 00000 0.0000 0.0000
4 02744 0.1738 00994 00501 00216 00076 00020 00003 00000 0.0000
5 0.5000 03669 02485 0.1487 00762 00343 00117 00027 00003 0.0000
6 07156 06029 04672 03317 02103 0.1146 00504 00159 00028 0.0001
7 0B867 0.8089 07037 05744 04304 02857 01611 00694 00185 00006
8 0973 09348 08811 07999 04873 05448 03826 032212 0089 00I52
?  09%i 09861 09698 093%4 08870 08029 04779 05078 03026 01019
16 09995 09986 09964 09912 09802 09578 09141 08327 06862 04312
I L0000 10000 10000 10000 10000 1.0000 1.0000 1.0000 1.0000  1.0000
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TABLE Al (Continued)
n y p=0.08 0.10 0.15 o 0.25 0.30 0.35 0.40 0.45
12 0 0.5404 0.2824 0.1422 0.0687 00317 0.0138 0.0057 0.0022 0.0008
I 0.8816 04590 04435 027y 0dSB4 00850 00424 0019  0.0083
1 0.9804 0.8891] 0.7358 0.5583 (.3907 0.2528 0.1513 0.0834 0.0421
3 0.9978 0.9744 0.9078 0,794 3.5488 0.4925 0.34867 0.2253 0.1345
4 0.9998 09957 09761 o9y osd2d 07237 05833 04382 0.3044
5 1.0000 09995 09954  0MA0L 04S¢ 08822 07873 0.8652  0.5269
6 1.6000 0.9999 09993  0.99:1 4v857 09614 09154 084i8 07393
7 1.0000 L0000 09999  LYvud U972 09905 09745 09427  0,8083
8 1.0000 LOODO  LOOOO 0499 0999  0.9983 09944 09847 09644
9 1.0000 1.0000 i.0000 1.0000 1.000U 0.9998 0.9992 0.9972 0.9921
o 1.0000 1.0000 10000  §.0000 1.0000 1.0000 09999 09997  0.9989
1 1.0000 1.0000  1.0000  t.0000 §.000D 1.0000  1.0000  1.0000 09999
12 1.0000 1.0000 1.0000 000 1.0000 1.0000 1.0000 1.0000 1.0000
13 0 0.5133 0.2542 0.1209 0.0550 102308 0.0097 0.0037 0.0013 0.0004
i 0.8646 0.6213 0.3983 [Tk wA2ET 0.0637 0.029¢% 0.0126 0.0049
2 09755 0.8641 0.6920 0.5017 0.3324 0.2025 0.1132 0.0579 0.0269
3 0.9949 0.9658 0.8820 0.7475 05843 0.4206 0.1783 0.1684 0.0929
4 0.9997 09935 0.9658 0.900% 17940 0.6543 0.5005 0.3530 0.2179
5 1.06000 0.9991 0.9925 0.9700 a.2190 0.8346 0.7i59 05744 0.4268
[ 1.0000 0.9999 09987 0.9950 [Ny 493 0.9376 0.8705 07712 0.6437
7 1.0000 1.0000 09998  09%s 09944 09818 09538 09013 08212
8 1.0000 1.0000 1.0000 0.99%0 0.99%) 0.9960 0.9874 09679 09302
9 1.0000 L0600 10000 10000 09999 09993 09975 05922 09797
10 1.0000 1.0000 1.0000 .ou00 1.0000 0.9999 0.9997 0.9987 0.9959
] 1.0000 1.0000 1.0000 £.0006 1.0000 {.0000 -~ 1.0000 0.9995 0.9995
12 1.0000 1.0000 1.0000 1.0000 {.0000 1.0000 1.0000 1.0000 1.0000
13 1.0000 1.0000 1.0000 [.0000 1.0000 1.0000 1.0000 - 10000 1.0000
4 0 0.4877 02288 0.1028 a.0440 00179 0.0068 0.0024 0.0008 £.0002
1 0.8470 0.5846 0.3567 01975 . luie 0.0475 0.0205 0.0081 0.0029
2 0.9699 0.8416 0.6479 4461 02011 0.1608 0.0839 0.0398 00170
3 0.9958 0.9559 0.8535 0.6942 hLE2Y 0.3552 0.2205 0.1243 0.0632
4 0.999¢6 0.9908 0.95313 0.8702 u.741% 0.5842 0.4227 0.2793 0.1672
5 1.0000 0.9985 0.9885 09560 u.08u3 0.7805 0.6405 0.4859 0.3373
é 1.0000 0.9998 0.9978 0.986- 0.9417 0.9067 0.8164 0.6928 0.5461
7 1.0000 1.0000 0.9997 0.997s 0.90697 0.9685 0.9247 0.8499 0.7414
a8 1.0000 1.0000 1.0000 0.999% 0.9978 0.9917 0.9757 095417 088t
9 1.0000 1.0000 1.0000 1.0000 9T 0.9983 0.9940 0.9825 0.9574
10 1.0000 1.0000 10000  1.0000 10000 09998 09989  0.996) 0.9a86
i 1.0000 10000 10000  1.0006 1.0000 1.0000 09999 09994 09978
12 1.0000 1.0000 1.6000 1.0000 1.6600 1.0000 1.0000 4.999% 0.9997
13 1.0000 1.0000 1.0000 1.000G 1.0000 1.0000 1.0000 1.0000 1.0000
14 1.0000 1.0000 1.0000 10000 1.40000 1.0000 1.6000 .0000 1.0000
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TABLE A3 (Continued)

n y pm050 O35 040 045 070 075 080 085 090 095
1

0 00002 00001 00000 00000 00000 00000 00000 00000 00000 0.0000 TABLE A3 (Continued) o L .
h M%ww Mﬂ h h M..NMN“ “”MM”“_, uﬂ% 0.0000 uﬂ% M“WM% uug “%% >. "y p=005 0l0 0I5 wlw w2k 030 035 040 045
3 00730 0035 00153 00056 00017 00004 00001 00000 0.0000 0.0000 I5 0 04633 02059 00874 0O0I:  oul3d 00047 00016  0.0005  0.0001
4 04938  OAII7 00573 00255 00095 00028 00006 00001 0.0000 0.0000 © 1 08290 05490 03186 0di7i 00802 0.0353 00142 00052 00017
5 03872 02407 0.582 00846 0.0386 00143 00039 00007 00001 0.0000 2 0.9638 08159 04042  03IvEG 63361 01268 0.0817  0.0271 00107
6 06128 04731 03M8 02127 0.178 00544 00154 00046 00005 0.0000 , S 3 0995 09444 0827  0slmr ool 02969 00727 00905 00424
7 08062 06956 05618 04167 02763 01576 00726 00139 00043 0.0002 4 0.9994 09873 09383  0HIBL 08 65155 03519 02173 0.0204
8 09270 08455 07747 06533 05075 03512 02054 00922 00256 00012 5 09999 09978 09832  u93sy  0s0le 07216 05643 04032 02408
9 09807 05579 09166 08487 07472 06093 04417 02642 0.1109  00.1% & 10000 09997 09%4 09519 093 08689 07548 04098 04522
10 09968 09917 09804 09576 09150 08416 07251 05565 03410 04184 7 10000 10000 09994 G996 09677 09500 08888 07869  0.6535
11 09998 09992 09978 09943 09862 09683 09313 08578 07176 0459 8 10000 10000 09999 09997 e 9848
12 10000 10000 10000 1.0000 1.0000 10060 1.0000 1.0000 10000  1.0000 , . : 03992 wIEs 0. 09578 05050 08182
: A . : ! ! ! ! 9 10000 10000 L0000  09%95  u9SYL 09963 09876 09662 0923
13 0 00001 00000 00000 00000 00000 00000 00000 00000 00000 0.0000 10 10000 10000 10000  10U0G 09999 09993 09972 09907 09745
| 000i7  000G5 0000l 00000 00000 00000 00000 00000 00000 0.0000 1 10000 10000 10000 100G  LUUOD 09999 09995 09981 09937
1 0ol2 0004 00013 00003 00001 00000 00000 00000  0.0000 0.0000 12 10000 10000 10000  1GOv 10000 1.0000 09999 09997 09989
3 00461 00203 00078 0005 00007 0.0001 00000 00000 0.0000 0.0000 13 10000 10000 10000 14000 10606 10000 10000 10000 09999
4 01334 006% 00321 00126 00040 00010 00002 00000 00000 0.0000 . 14 10000 10000 10000 10006 L : : : )
5 0295 0788 00977 00462 00182 0005 000/2 00002 00000 0.0000 . : : 400y 10000 10000  1.0000  1.0000
s 05000 G353 01108 OU29% OP4  00M3 05070 00013 00001 0000 15 10000 10000 10000 Loo0u  Loooo 10000 10000 10000  1.0000
7 0709 05732 0425 02841 0654 00802 00300 00075 00009 00000 16 0 04401 01853 00743 00261 00lC0 00033 00010  0.0003  0.0001
8 08666 0772 06470 04995 03457 02060 00991 00341 00065 00003 i i 0.8108 05147 02839  oiduy . 00E35 00261 00098 0.0033  0.0010
9 09539 09071 08314 OT27 05734 04157 02527 0.1180 00341 00031 2 0.9571 07892 05614  03%1e 097N 0.09%4  0.0451 0.0183  0.006&
10 09888 09731 095411 08868 0975 06674 04983 03080 0.133%9 00245 3 0.9930 0.9316 07899  0Svsl o050 02459 0339 0.0651  0.0281
1 0.9983 09951 09874 09704 09363 08733 07664 04017 03787 0.1354 4 0.9991 0.9830 0.9209 07982 0.8502 0.4499 0.2892 0.1666 0.0853
12 09999 0999 09987 099%3 09903 05762 09450 08791 07458 04867 5 09999 09957 09755 0518y GO0 06598 04900 . 03288  0.1976
13 10000 10000 10000 1.0000 10000 10000 1.0000 1.0000 1.0000  1.0000 6 10000 09995 09944 09733 09204 T 08247 06881 05272 03660
14 o 0000l 00000 00000 00000 00000 00000 00000 00000 00000 0.0000 7 1.0000 09993  0998%  09¥3¢ 09720 09256 08406 07181 0.562%
1 0.0009 00003 00001 00000 00000 00000 0.0000 00000 00000 00000 [ ] 1.0000 10000 09998 09985 0.9975 0.9743 0.9319 08577 07441
2 00065 00022 00006 00001 00000 00000 00000 00000 00000 0.0000 9 10000 10000  LOOOD 09955  0.9964 09929 09771 09417 08759
"3 00287 00II4 00039 000IF 00002 00000 00000 00000 00000 0.0000 16 L0000  LDOOO 10000  K4000  09v%7 09984 09938 09809 05514
4 00898 00426 OOI75 00050 00017 00003 00000 00000 00000 0.0000 | " 10000 10000 10000 1oonu  J.6000  0.9997 09987 09951  0.985
5 02120 0.4189 00583 00243 00083 00022 00004 00000 00000 0.0000 12 10000 10000 10000 Q0000  10B00  1.0000 09998 09991 09965
6 03953 02586 04501 00753 0.03IS 00103 00024 0.0003 00000 0.0000 ' 13 10000 1000 L0000  L0Gis  Lo00u 10000 1.0000 09999  0.99%4
7 0.6047 0.453% 03075 0.1838 00933 00383 00116 00022 00002 0.0000 - .. 14 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 09999
8 07880 06627 05141 03595 02195 01117 00439 00115 000i5 00000 : 15 1.0000 10000 10000 10000 10006 1.0000 10000 1.0000  1.0000
9 o510 08328 07207 05773 04158 02585 0.1298 00467 0.0092 0.0004 T3 1.0000 10000 1.0000 1.0000 1.0060 1.0000 1.0000 1.0000 1.0000
10 09713 09368 08757 0795 06448 04787 03018  0.1465 00441  0.0042 : -
11 09935 09830 09602 09161 08392 07189 05519 03521 0.584 0.0301
1209991 09971 09919 09795 09525 0.8990 08021 06433 04154 0.1530
13 09999 09998 0992 09976 09932 09822 0950 08972 07712 051N
14 10000 10000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000  1.0000
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TABLE A} (Continued)

n y p=050 055 0.40 065 0.70 0.75 080 0485 .09 095

15 0 00000 00000 00000 00000 00000 00000 00000 00000 00000 0.0000
I 00005 00001 00000 00000 00000 00000 00000 00000 00000 0.0000
2 00037 00011 00003 0.0001 00000 00000 00000 00000 00000 0.0000

3 00i76 00063 00019 0.0005 0000/ 00000 00000 00000 00000 0.0000
4 00592 00255 00093 00028 00007 00001 00000 00000 00000 00000
5 01509 00769 00338 00I24 00037 00008 0.0001 00000 0.0000 0.0000
6 03036 oO.d8i8 00950 00422 00152 00042 00008 00001 0.0000 0.0000
.7 05000 03465 02131 0.1132 00500 00173 00042 00006 0.0000 0.0000
8 04964 05478 03902 02452 0U311 00586 00181 00036 00003 00000

9 0849 07392 0598 04357 02784 0.1484 00611 00168 00022 0.0001
10 05408 08796 07827 06481 04845 03135 0.1642 00617 00127 00006
11 09824 09576 09055 08273 07031 05387 03518 0.1773 00556 00055
12 0993 09893 09719 09383 08732 07639 06020 03958 O.1841 00362
13 09995 09983 099548 09858 09647 09198 08329 0.6814 04510 0.0710
14 10000 09999 09995 09984 09953 09866 09648 09126 07941 05367
i5  1.0000 1.0000 10000 10000 1.0000 10000 1.0000 1.0000 10000 1.0000
16 0 00000 00000 0.0000 00000 00000 00000 0.0000 00000 0.0000 00000
I 00003 00001 0.0000 0.0000 00000 0.0000 00000 00000 00000 0.0000
2 00021 00006 00001 00000 00000 00000 00000 00000 00000 0.0000
3 00i06 00035 00009 0.0002 00000 0.0000 00000 00000 0.0000 0.0000
4 00384 00149 00049 00013 00003 00000 00000 0.0000 0.0000 0.0000
5 01051 00486 00191 00082 00016 00003 00000 00000 00000 0.0000
& 02272 0.1241 00583 0.0229 00071 00016 00002 00000 00000 0.0000
7 04018 02559 01423 0.0671 00257 00075 00015 00002 00000 0.0000
8 05982 04371 02839 01594 00744 00271 00070 00011 00001 0.0000
9 07718 04340 04728 03119 0.1753 00796 00267 0.0056 00005 0.0000
10 08949 08024 06712 05100 03402 0.1897 00817 00235 00033 00001
I 09816 09147 08334 07108 05501 03698 02018 00791 00170 0.0009
12 09894 09719 05349 08661 07541 05950 04019 02101 004684 0.0070
13 09979 09934 09817 09549 09006 08029 06462 04386 01108 0.0429
(4 09997 09990 09967 09902 09739 09365 08593 07161 046853 0.1892
IS 10000 09999 09997 09990 0997 09900 09719 05257 08147 05599
16  1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 10000 1.0000
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TABLE A} (Continued)
n y p = 0.05 0.10 0.1% 0.0 0,34 630 0.35 0.40 0.45
17 0 04181 0.1668 00631 00235 wOOYS 00023 00007 00002  0.0000
I 0.7921 04818 02525 0.H6z  G0501  0.0193 00067 00021  0.0006
2 0.9497 07618 05198  0.309% w1437 00774 00327  00I123  0.004)
3 0.9%12 09174 0755  0548°  LISI0 02019 01028 00464 00184
4 0.9988 09779 09013 07507 05739 03887 02348  0.0260 0059
H 0.9999 09953 09681 08943 L7537 0598 04197 02639 0.147¢
6 1.0000 - 09992 09917 0923 0090 07751 04188 04478 02902
7 1.0000 0.999% 09983  uoavl 09t9s  0.8954 07872 04405 04743
8 1.0000 10000 09997 04974 09B7& 09597 09006 080101  0.6626
L] 1.0000 1.0000 10000 0999 0595 09873 09617 09081 08166
10 1.0000 L0000 10000 0999 05994 09968  0.9880 09652 09174
" 1.0000 10000  1.0000 10000 05999 09993 09970 09894  0.9699
12 1.0000 10000  1.0000  1.0060 {0000 09999 09994 09975 09914
13 1.0000 1.0000  1.0000 10000 LLOOD  1.0000 09999 09995  0.9981
14 1.0000 10000 10000  LOOOD  LuooO 10000  1.0000 09999 05997
5 1.0000 1.0000  1.0000  LOuOe  LaDos 10006 LOODO  LOOOOD  1.0000
16 1.0000 1.0000 10000 10000  Lecod 10000  1.0000 10000 10000
17 1.0000 1.000C 10000 L0000  fuddd  1.0000  1.0000 10000  1.0000
8 0 03971 0150 00538 ooise  vuoss 00016 0.0004 00001 00000
I 07735 04503 02241 00991 003 00142 00046 00013 00003
2 0.9419 07338 04797 01715 w383 00600 00236 00082  0.0025
3 0.9891 09018 07202  0EGIU 03057  0lé46 00783 00328 00120
4 0.9985 09718  0B794 071¢4 05187 03327 0.1886 ° 00942 00411
5 0.9998 09936 09581  GL¥<7I wFI7% 05344 03550 02088  0.1077
6 1.0000 09988 09882  094B7  wuio 0727 05491 03743 0.2158
7 1.0000 09998 09973 09037  0v43) 08593 07183 05634 03915
8 1.0000 L0000 09995 0595y 09407 09404 08609 07368 05774
9 1.0000 10000 09999 09991  wuovds 09790 09403  0.8683  0.7473
10 1.0000 10000  1.0000 G599 U986 09939 09788 09424 04720
11 1.0000 10000 10000 10000 09953 09986 09938 09797 09463
12 1.0000 1.0000 10000  1OOUU 10000 09997  0.9986 09942  0.9817
13 1.0000 1.0000 10000  fo0ud  boous  1.0000 09997 09987 09951
14 1.0000 10000 10000 (000U  {.0000 10000 10000 09958  0.999%0
[} 1.0000 10000  1.0000  1o0GL 10000  LODDO 10000 10000  0.9999
T3 1.0000 1.0000  1.0000  LoOOO  LoooU  1.0DGO  1.0000 10000  1.0000
17 1.0000 1.0000  1.0000  LOOOOL  LOOCO  1.0000  1.0000  1.0000  1.0000
18 1.0000 10000 10000  1.0000 0000 10000 10000  1.0OOO 10000
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TABLE A3 (Continued) .

APPENDIX

n y p=050 055 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95
17 0 00000 0.0000 0.0000 00000 00000 00000 00000 00000 0.0000 0.0000
1 0.0001 0.0000 0.0000 0.0000 00000 0.0000 0.0000 00000 0.0000 0.0000
2 00012 00003 00001 00000 00000 00000 00000° 00000 00000 00000
3 00064 00019 00005 0.0001 00000 00000 0.0000 00000 0.0000 0.0000
4  0.0245 0.0086 0.0025 0.0006 00001 0.0000 00000 00000 0.0000 0.0000
5 00717 00301 00106 00030 0.0007 0.0001 00000 0.0000 0.0000 0.0000
6 0662 00826 0.0348 00120 00032 00006 0.0001 00000 0.0000 0.0000
7 03145 0.1834 00919 00383 00127 00031 0.0005 00000 0.0000 0.0000
8 05000 0.3374 0.1989 0.0994 00403 00124 00026 00003 00000 0.0000
9 06855 0.5257 03595 02128 0.1046 0.0402 00109 00017 0.0001 0.0000
10 08338 07098 05522 03812 02248 0.1071 0.0377 0.0083 0.0008 0.0000
1 0.9283 08529 07361 05803 04032 02347 0.1057 00319 00047 0.000I
12 09755 09404 08740 07652 06113 04261 02418 00987 00221 0.0012
13 09936 09816 09536 08972 07981 0.6470 04511 02444 00826 0.0088
14 0998 o.wv.uo 09877 09673 09226 0.8363 06904 04802 02382 0.0503
15 09999 09994 09979 09933 09807 09499 0.88I8 07475 05182 02078
16 1.0000 10000 09998 09993 09977 09925 09775 09369 '0.8332 05819
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1Is 0 00000 0.0000 0.0000 00000 0.0000 0.0000 00000 00000 00000 0.0000
I 0.0001 00000 0.0000 0.0000 00000 00000 00000 00000 0.0000 0.0000
2 00007 0.0001 00000 00000 0.0000 00000 0.0000 00000 00000 0.0000
3 0.0038 0.00l0 00002 0.0000 00000 0.0000 0.0000 00000 0.0000 0.0000
4 00154 00049 00013 00003 00000 00000 00000 00000 00000 0.0000
5 00481 00183 00058 00014 00003 0.0000 00000 00000 00000 0.0000
6 0118 0.0537 0.0203 00062 000l4 0.0002 00000 00000 00000 0.0000
7 02403 0.1280 0.0576 00212 00061 00012 00002 00000 0.0000 0.0000
8 04073 02527 0.1347 00597 00210 0.0054 00009 00001 00000 0.0000
9 05927 04222 02632 0.1391 00596 0.0193 0.0043 0.0005 0.0000 0.0000
10 0.7597 0.6085 04366 02717 0.1407 0.0569 0.0163 00027 00002 0.0000
1" 08811 07742 06257 04509 02783 0.1390 0.0513 00l18 0.00i2 0.0000
12 09519 08923 07912 0.6450 04656 02825 0.1329 00419 00064 0.0002
13 09846 09589 09058 08114 06673 04813 02836 0.1206 00282 0.00I5
14 0992 09880 09672 09217 08354 06943 04990 02798 00982 0.0109
15 09993 09975 09918 09764 09400 08647 07287 05203 02662 0.058]
16 09999 09997 09987 09954 09858 09605 0.5009 07759 05497 0.2265
17 1.0000 1.0000 09999 09996 09984 09944 09820 0.9464 08499 0.6028
18 1.0000 10000 1.0000 1.0000 1.0000 1.0000 10000 1.0000 10000 1.0000

APPENDIX 521
TABLE A3 (Continued)
n y p=005 0.10 0.15 vk w28 0.30 0.35 0.40 0.45
19 o 0.3774 0.1351 00456 ool woudr 00011 00003  0.0001  0.0000
[ 07547 04203 0.1985 0082y  0031u 00104 0.0031 00008  0.0002
2 0.9335 07054 04413  023év Gy 00462 00170 00055 00015
3 0.9868 08850 06841 04551 w23l 04332 00591 00230  0.0077
4 0.9980 09648 08556 0733 0454 02822 04500 00696  0.0280
5 0.9998 09914 09463 083  08iTy 04739 02968 0.1629  0.0777
6 1.0000 09983 09837 0932} L2501 06655 04812 03081  0.1727
7 1.0000 09997 09959 0974y  udTi§ 08180  0.6656 04878 03169
8 1.0000 1.0000 09992  0.9933 3 09161 08145 06675 04940
9 1.0000-  1.0000 09999 (9984  uvYIT 09674 09125 08139 06710
10 1.0000 10000 10000 09997  uyvs7 09895 09653  091i5 08159
" 1.0000 10000  1.0000  loovu  099Y5 09972  0.9886 09648 09129
12 1.0000 10000 10000  looby w99y 09994 0.9969  0.9884  0.9658
13 10000  1.0000 10000 10000 {0000 09999 09993 09969 09891
14 1.0000 1.0000  1.0000  §.0000  LODOO  1.0000 09999 09994 09972
15 1.0000 10000 10000 10006 (UOGO 10000  1.0000  0.9999  0.9995
16 1.0000 10000 10000  fQ00L 10000 10000  1.0000  1.0000  0.9999
7 1.0000 10000 10000 10006  iouob 10000 10000 1.0000  1.0000
18 1.0000 10000  1.0000 100vs  1.0U0 10000  1.0000  1.0000  1.0000
19 1.0000 10000  1.0000  looGO  (.0000  1.0000  1.0000  1.0000  1.0000
20 0 0.3585 0.1216 00388 OGS  uub¥z 00008  0.0002 00000  0.0000
[ 07358 03917  0.1756  0.0¢Yr w043 00076  0.0021 00005  0.0001
2 09245 06769 04049 02040 w03 00355 00121 00036  0.0009
3 0.9841 08670 06477 0411 02252 01071  0.0444 00160  0.0049
4 0.9974 09568 08298 0<rve  ‘o<lds 02375 00182 00510  0.0189
5 09997 09887 09327  0.B04Z 04172 04164 02454 - 0.1256  0.0553
6 10000 09976 09781 09135 07856 06080 04166 02500  0.1299
7 1.0000 09996 09941  09ervy  vsver 07723 0.6010 04159 02520
- 8 1.0000 09999 09987  0.9900 9591 08867 07624 05956  0.4143
9 1.0000 1.0000 09998 0997 uveii 09520 08782 07553  0.5914

10 1.0000 1.0000 10000  0.999 0.9%1 0.9829 0.9468  0.8725 0.7507
7] 1.0000 1.0000 1.0000 09992 0.9 09949 09804  0.9435 0.8692
12 1.0000 1.0000 1.0000 1.0000 9990 0.9987 0.9940 09790 0.9420
13 1.0000 1.0000 1.0000 1.0000 1.0000 0.9997 09985  0.9935 0.9786
14 1.0000 1.0000 1.0000 1.000ts 1.0000 1.0000  0.9997  0.9984 0.9936
i5 1.0000 1.0000 1.0000 1.006bY 1.0000 1.0000 1.0000  0.9997 0.9985
16 1.0000 1.0000 1.0000 1.000G £.0000 1.0000 1.0000 1.0000 0.9997
17 1.0000 1.0000 1.0000 1.0000 1.000U 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
19 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
20 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.p000




TABLE Al (Continued)

n y p=050 053 0.60 0.65 .70 0.735 0.80 0.85 8.90 0.95

s 0 00000 Q00000 00000 00000 00000 00000 0.0000 00000 00000 0.0000
I 00000 00000 00000 00000 00000 00000 00000 00000 00000 0.0000
2 00004 00001 00000 00000 00000 00000 00000 00000 00000 0.0000
3 00022 00005 00001 00000 00000 00000 00000 00000 00000 00000
4 000% 00028 00004 0000 00000 00000 00000 00000 00000 0.0000
5 o038 00109 00031 00007 00000 0.0000 00000 00000 00000 0.0000
6 00835 00342 00116 00031 00006 00001 00000 00000 00000 0.0000
7 0.17% 00871 00352 00114 00028 00005 00000 00000 00000 0.0000
8 03238 01841 00885 0.0347 0.0105 00023 00003 00000 00000 00000
9 05000 03290 0.J861 00875 00326 00089 00016 0000t 00000 0.0000

10 06762 05060 03325 01855 00839 00287 00067 00008 00000 0.0000
11 08204 06831 05122 03344 01820 00775 003133 00041 00003 0.0000
12 09165 08273 04919 05188 03345 0.1749 00676 00163 00017 0.0000
13 09682 05223 08371 07032 05261 03321 0.1631 00537 00085 0.0002
I4 09904 09720 09304 08500 07178 05346 03267 01444 00352 0.0020
IS 03978 09913 09770 05409 08668 07369 05449 03159 01150 00132
16 09996 09985 09945 05830 09538 0.8687 07631 05587 02946 0.0645
17 1.0000 09998 09992 09969 0989 0.96%0 09171 0B0IS 05797 02453
18 1.0000 1.0000 09999 09997 09989 0.9958 09856 09544 08649 06226
19 1.0000 1.0000 10000 10000 10000 10000 10000 1.0000 10000 1.0000

0 0 00000 0.0000 00000 00000 00000 00000 00000 00000 00000 00000
I 0.0000 0.0000 00000 0.0000 00000 0.0000 00000 0.0000  0.0000 0.0000
2 00002 00000 00000 00000 00000 00000 00000 00000 00000 0.0000
3 00013 00003 00000 00000 00000 00000 00000 00000 00000 0.0000
4 __ 00059 00015 00003 00000 00000 00000 00000 00000 00000 0.0000
5. 00207 00064 00016 00003 00000 00000 00000 00000 0.0000 0.0000

6 00577 00214 00065 0.00i5 00003 00000 00000 00000 00000 0.0000

7 01316 00580 00210 00060 00013 00002 00000 00000 00000 00000

8 02517 01308 00865 00I% 00051 00009 00001 00000 00000 0.0000

# 04119 02493 01275 00532 0017F 00039 00004 00000 00000 0.0000
10 o588l 04086 02447 0.1218 00480 00139 00026 00002 00000 0.0000
1 07483 05857 04044 02376 0.1133 00409 00100 00013 00001 0.0000
12 08684 07480 Q.5841 03990 02277 0.1018 0.0321 00059 00004 0.0000
13 05423 08700 07500 05834 03920 02142 00867 00219 00024 0.0000
4 0919 0.9447 08744 07546 05836 03828 01958 00673 00113 00003
15 0.99%) 09811 09490 08818 07625 05852 03704 0.1702 0.0432 0.0026
16 09987 09951 09840 09556 08929 07748 05886 03523 0.1330 00159
17 09998 09991 0994 09879 09645 09087 07919 05951 03231 0.0758
18 10000 09999 09995 09979 09924 09757 09308 08244 046083 02642
12 L0000 10000 10000 09998 09992 09968 09885 09612 08784 06415
20 1.0000 10000 10000 10000 10000 1.0000 10000 10000 (0000 1.0000

*Y has the binomal distribudon with parsmetars # and p. The entriss ars the values of P(Y =% y} = XL, (i ' (I — p)™ for p rang-
ing from 0.05 ta 0.95.

For n turgar than 20, the rth quandie y, of s binomid random variabls may be approximatad using y, = np + £, Vp(l — p),
whare x, is the rth quantiie of & standard normal random variable, obtained from Table Al.
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TABLE A7 Quantiles of the Mann-Whitney Test Statistic®

m=2 3 4 s é 7 8 9 10 1 12 i3 4 15 16 17 18 9 20
n P
' 3 3 3 3
3 3 3 3 3 3 3 3 3 3
::; ; ; ; 3 3 3 3 3 3 3 3 3 3 3 i i : ; ;
.ot 3 3 3 3 3 3 3 3 3 3 I R T ¢ s s
Y 3 2 2 3 3 3 4 4 4 5 5 5 5 s ¢ ‘ ¢ ¢

. 3 .. 3 4. 4 4 5 5 5 5 6 & 7 EI R
o YOO T s s s 6 617 8 & 8 9 % 10
0.

1 é 6 6 é 6 6 6 6 6 6 6 6 6 6 6 ; ; lz l;
by e ¢ + 6 6 & 1 1 1 & 8 8 5 9 1
wr . 6 6 7 7 8 8 8 9 9 s 10 10 U TRt

3 o2 ¢ : : 7 8 8 9 9 1] 10 1 1] 12 12 13 13 14 14 ::
byt p S % & s s w0 u o onmop 2 B3 M4 Mo e e 78
o 7 8 A S S - T ” B A I C A A T: 2l 2
! {1z 12 2 3 13
o 10 10 10 10 1o 11
pyet! e % ke oo o2 2 ;3 B M4 M T o
ol 10 S S S N S S (AN B A SR
- T O O O
2 N
o M i 4 15 s 17 @8 0 2 2 B M 26 ¥ B I :;; 37; :;
0.001 15 s s s 15 a5 6 7o @7 @ @ »o w2 u 2B D
0.005 15 . 5 i 17 g7 18 13 W 2 2 B W oz % o7 om0
0.0l 15 5 i o @ w® » 2 on B M o 2 2 ® B B 3 B
20
o 7 N % om0’ 4 s s »® N B M 3% B B 4 8 ;; ;:
0.001 2A 2 0w m w a ;2 B 2% B ¥ B/ B W} :H M
0.008 2 N » m 4 s % w7 ®» ®» N W M A B
0.01 2l WoOBm W 2 s » » N N B oM o® @ B L 42 M
¢ oo 21 B 4 3 7 B W 3w B B 3} B B a 4 & o &
0.05 n % 2w 7 ® W ®» M 3% B 3I® 4 4o & s o o2
.10 n B > % w wuw ® w B» 4 4 s 4 s 5 @
0.001 28 » s ® » » N W M B % ¥y w ¥ b o 48 Mk
0.005 28 » » ® m om 1B % B B 4 o 4 & 0 & 0 5 8
0.0l 28 B % » ;B % % & 4 4 £ 4 & 0 2 5 K5
Poamoox o xomod B o2 o2 oL L % L 8k FoBoE oL o4 o
B s oy o 4
o » B R ¥ w @ 45 44 N 5 5 N & a :; :: :g ;; ::
5i
N Y S T T T )
o005 % ¥ % % 4 # M 4 4 0 52 54 557 5H 6 o & &
o0l 3% v o» a4 @4 4 % 4@ . om Ho% % 6 8 & @ @ 7
8 4 50 52 54
ey * T a & 8 & e 6 W 73 7 1w 8 84
Q@ © 4 s 52 5 5 & 3
] » D 8 9 o s=m s »®» & e« & won % B @ s s 9

TABLE A7 (Continued)

n P m=2 3 4 5 6 7 8 9 10 ] 12 13 14 [ 16 17 18 19 20
0.001 45 45 45 47 ] 49 - 5 53 54 56 58 0 6l 63 65 67 69 7 n
0.005 4 4% 47 49 51 53 55 57 59 62 o4 & 8 70 7 75 7 79 82

o 001 45 47 49 51 53 55 57 0 € o4 67 6 n 2] ” 79 82 84 86
0.025 46 48 50 53 56 58 1] 63 % €9 n 74 77 80 83 85 88 9l 94
0.05 47 50 52 55 58 6t 7] 67 70 73 7 ” ] 85 88 ) 94 97 100
0.10 “® H] 55 58 9] 7] 8 7 74 ” 8l B4 @ 9l 94 98 100 104 08
0.001 55 55 56 57 59 ] 62 € % ] 70 n 7 bed 7 ] 8 85 88
0.005 55 56 58 60 € 65 € € n 74 bed B0 & 8 a7 90 93 95 98

o o0 55 57 59 6 o 67 6 n 75 78 80 8 8% 9 92 94 97 100 103
0.025 56 59 6l 64 67 70 7 76 ” 82 a5 8 92 95 98 10 104 o8 1l
0.05 57 60 63 6 70 7 7 80 83 87 90 93 97 100 104 107 Il 114 118
0.10 59 6 66 69 7 77 80 84 ] 92 95° 99 103 107 110 li4 118 122 12
0.001 66 13 67 % 7 b 75 bed ” 1} ] 87 B 9l 94 % %9 101 14
0.005 66 € 69 n 74 77 80 83 85 88 9l 94 97 100 103 106 109 L2 11§

n oot 66 8 7 74 7% 1 82 85 89 92 95 98 101 104 108 LIl 14 L7 120
0.025 67 70 73 76 80 3 86 90 93 97 100 104 107 U114 118 122 125 129
0.05 68 n 75 7 83 86 %0 94 98§01 105 109 13 17 a0 124 138 132 136
0.10 70 74 78 82 86 90 94 98 103 107 M1 WS §19 124 128 132 136 140 145
0.001 78 78 7 el x| 86 88 91 93 96 98 102 104 106 L0 13 & 1§ 2
0.005 78 80 82 85 88 ol 94 e7 100 103 106 110 M3 L6 120 123 i 130 133

Y 78 8l 84 87 90 03 9 100 103 197 110 114 7 120 125 128 132 135 439

< 0028 80 e 86 9% 53 57 100 105 108 112 {16 120 124 128 132 {3 140 144 148
0.05 81 B4 88 ¢ % 100 185 105 11 117 120 126 130 134 139 143 147 451 S
0.10 83 g7 et %6 100 105 105 4 118 123 Q26 132 137 142 46 5] 15 160 165
0.661 sl ci 02 o5 e7 100 103 105 105 112 LIS 1§ 120 124 122 136 134 137 140
0.005 el o3 o5 9 102 105 109 (12 416 1S 423 126 130 134 (37 14 |45 149 |52

2 00l 52 94 57 4ol 104 108 £12 NS N9 U123 127 131 I35 )39 143 147 451 185 159

‘6025 % 96 100 104 108 112 -116 120 425  §22 133 137 142 146 ISl 155 59 164 168
0.05 94 98 102 107 b 116 120 125 129 134 139 43 148 153 is7 162 &7 172 176
0.10 % 100 105 L0 115 120 125 130 I35 140 145 IS0 155 160  Is6  I71 176 181 186
0.001 105 105 107 109 12 05 418 120 125 428 U31 135 38 142 145 149  I52 156 160
0.005 105 - 167 110 K3 117 i20 24§28 132 136 140 144 148 I52 56 160 164 169 173

. 14 0o 106 108 112 116 19 (23, 28 132 136 [40 144 149 153 57 162 166 U7t 175 179
0.025 107 I s 19 23 428 132 137 142 146 ISi 156 16l 165 170 175 160 184 189
0.05 109 13 17 12 127 132 137 42 147 152 IS7 162 167 172 177 183 1s8 193 |98
0.10 110 116 121 126 I3l 137 142 147 153 S8 64 165 175 180 18 151 197 203 208
0.00! 120 120 122 125 2B I33 I35 38 142 145 149  IS3 157 16l 164 168 I7;2 176 180
0.005 120 123 126 129 (33 I37 141 145 150 54 IS8 13 167 172 176 18 185 190 94

s 00l 121 124 128 132 136 40 145 145 154 IS8 1&3 168 72 177 182 187 191 % 20l
0.025 12 126 13) I35 40 145 IS0 IS5 160 165 170  I75 80 i85 (91 196 2001 206  2II
085 124 126 (33 139 144 149 154 16D 165 71 176 182 187 193 198 204 209 215 22|
0.10 126 131 137 143 148 154 160 166 172 178 184 (B9 195 201 207 2§3 219 25 231
0.001 136 136 139 142 |45 148 152 156 160 4 168 172 I76 180 185 189 53 157 202
0.005 136 139 142 146 IS0 155 159 164 le8 I73 78 Is2 87 192 |97 202 207 21l 216

6 00 137 140 144 149 153 IS8 163 168 I73 I7B B3 88 193 %8 203 208 213 209 224
0.025 138 143 148 152 158 163 68 174 179  le4 190 196 200 207 22 218 223 229 235
0.05 140 145 IS1 156 162 l67 173 179 185 91 197 200 208 2014 220 226 232 238 244

o.io 142 148 154 160 166 13 i 185 191 198 204 211 27 223 230 236 243 249 256




TABLE A7 (Continued)

a f 4 "o} 3 4 1 ) 7 ¢ 9 ] H 12 13 4 is 1] t7 18 19 20
a0t 153 154 IS¢ 159 63 187 7 75 m 1 1] 188 i 197 W 206 . 21 a8 20 224
0.005 13 156 160 [12] 169 in irn [[x3 188 19 198 20 208 214 219 24 09 38 240
17 o2l 154 i5e 182 67 m (24 143 87 192 198 3 po g 14 20 25 231 236 Q2 247
0.015 156 (12 165 17t 176 182 188 193 199 25 21 Firg 3 oy 235 241 647 253 259
a9 157 163 19 174 180 ) 193 199 208 2H 21 24 01 a7 43 250 286 263 269
o 14 (173 in F; 4 -] 9 ] % 212 b1t 3 23 9 246 253 260 67 74 28|
0.00t 17 172 i 178 8 188 o 195 199 24 20 214 210 poil 8 233 238 243 248
0.005 17§ i74 in 3 168 193 198 203 ne 214 21 5 pxi 238 242 247 253 259 264
I8 o0l 172 176 8 i85 19 1% 2 208 243 219 a5 piil px 14 242 48 254 260 266 n
0.025 i74 in B4 1%0 19 202 208 214 20 prig 33 139 M8 252 258 265 b4 78 284
ans 176 1] 168 194 200 207 243 20 27 233 240 247 254 sl W8y 274 281 288 295
oo i78 185 92 199 206 243 0 pr34 P ] i 245 856 23 e s 285 %2 300 307
0.001 1% 191 194 198 k- 06 b1l 216 o 7 3 238 M1 46 251 257 261 268 rss
S.005 191 194 198 ) 208 213 219 24 230 236 2 148 54 260 285 72 278 254 %0
19 LT 1] 192 195 200 2% 251 247 pri] e 235 4 247 254 2650 266 73 r 24 285 %2 298
0025 193 198, x4 2i0 246 m 9 236 243 249 256 W3 269 276 m 29 297 304 310
aus i#5 201 208 214 pr1] 228 235 M 249 256 263 p24] 78 288 w2 300 307 314 321
[ X1 ] 198 205 22 29 07 234 242 M 287 24 o 280 188 295 303 3 319 3% M
o.001 210 21 214 pit ] ] prig 3 237 243 48 253 it 245 270 276 281 287 293 99
0.00% 2t 2i4 19 24 229 235 o] 2147 253 59 265 271 8 284 2% 297 303 310 3ié
20 oAt 2§12 216 21 27 233 39 M5 25) 258 264 271 278 284 291 298 304 31 s 325
0015 U3 219 ns 23t 238 245 251 259 266 bz 80 287 ™ 30 ko 316 k7] 330 3
8.0% 5 m 2% 36 43 250 58 265 273 280 288 w5 303 3 38 326 334 341 349
[ 81 18 2% I M M9 257 245 i 281 @Y 7 305 33 n 30 338 M6 54 362
For o or m grester than 20, the pth quantile w, of the Mann—-Whitney test statistic may be approximated by

w, = n(N + 12+ ,Vam(N + 1)/ 12

where z, is the pth quantile of a dard normal randam variable, obtained from Table Al, and where N = m + n.
* The entries in this table are quantiles w, of the Mann—Whitney test saatistic 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 .

w=nn+m+l) —w,

Critical regions correspond to values of T less than {or greater than) but not equal to the appropriate quantils.
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542 APPENDIX ‘ APPENDIX 54

TABLE Al0 Quantiles of Spearman’s p°

R p = 0.900 0.950 0.975 0.990 0.995 0.999 TABLE All Quantiles of the Kendall test statistic T = N, — N,. Quantiles
P 5000 0,500 of Kendall’s r are given in parentheses. Lower quantiles are the negative of
5 0.7000 0.8000 0.9000 0.9000 the upper quantiles, w, = —w-,-
6 0.6000 - 0.7714 0.82686 0.8857 0.9429 , = 0. . ]
7 05357 0.6786 0.7500 0.8571 0.8929 0.9643 . p = 0.900 0.950 0975 0950 0.995
8 0.5000 0.6190 0.7143 0.8095 0.8571 0.9286 4 4 (0.6667) 4 (0.6647) 6 (1.0000) 6 (1.0000) 6 (1.0000)
9 0.4667 0.5833 0.6833 0.7667 0.8167 0.9000 5 6 (0.6000) 6 (0.6000) 8 (0.8000) 8 (0.8000) 10 (1.0000)
10 0.4424 0.5515 0.6364 0.7333 07818 0.8667 6 7 (0.4667) 9 (0.6000) i1 (0.7333) 11 (0.7333) 13 (0.8667)
1 04182 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 0.8142 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 0.7857 : 9 12 (0.3333) 16 (0.4444) 18 (0.5000) 22 (06111) 24 (0.6667)
14 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)
15 0.3500 0.4429 0.5179 0.6000 0.6500 0.7454 : i 17 (0.3091) 21 (0.3818) 25 (0.4545) 29 (0.5273% 31 {0.5636)
1 03382 0.4265 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 0.4118 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 05480 0.5975 0.6904 ! 14 23 (0.2527) 31 (0.3407) 35 (0.3846) 41 (0.4508) 45 (0.4945)
19 0.3070 0.3895 0.4579 0.5333 0.5625 0.6737 ' 5 27 (0.2571) 33 (0.3143) 39 (0.3714) 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 (04167 56 (0.4667)
21 0.2909 0.3688 04351 0.5078 0.5545 0.6455 ; 17 Y] (0.2353; . 40 (02941) 48 (0.3529) 56 (0.4118) 62 (0.4559)
22 026829 0.3597 0.4241 0.4963 0.5426 0.6118 : : 18 35 (0.2288 43 (0.2810) ‘51 (0.3333) 61 (0.3987) 67 (0.4379)
2 0.2767 03518 0.4150 0.4852 0.5306 0.6186 ; 19 37 (0.2164) 47 (0.2749) 55 (0.3216) 65 (0.3801) 73 (0.4269)
24 02704 0.3435 0.4061 0.4748 0.5200 0.6070 20 40 (0.2105) 50 (0.2632) 60 (0.3156) 70 (0.3684) 78 (0.4105)
25 02646 0.3362 03977 0.4654 0.5100 0.5962 21 42 (0.2000) 54 (0.2571) 64 (0.3048) 76 (0.3619) 84 (0.4000)
26 0.25688 0.3299 0.3894 0.4564 0.5002 0.5856 2 45 (0.1948) 59 (0.2554) 69 (0.2987) a1 (0.3508) 89 (0.3853)
27 0.2540 0.3236 0.3822 0.4481 0.4915 0.5757 2 49 (0.1937) 63 (0.2490) 73 (0.2885) 87 (0.3439) 97 (0.3834)
28 0.2490 0.3175 03749 0.4401 0.4828 0.5660 i} 24 52 (0.1884) 66 (0.2391) 78 (0.2826) 92 (0.3333) 102 (0.3696)
29 0.2443 03113 0.3685 04320 0.4744 0.5567 ! 13 56 (0.1867) 70 (0.2333) 84 (0.2800) 98 (0.3267) 108 (0.3600)
30 0.2400 0.3059 03620 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 (03162 123 (0.3504)
-For n greater than 30 the approximate quandles of p may be cbuined from 28 66 {0.1746) 84 (0.2222) 98 (0.2593) 116 (0.3069) 128 {0.3386)
z 29 e (0.!575% 88 (0.2167) 104 (0.2562) 124 (0.3054) 136 (0.3350)
m-\—/ff : 30 73 (0.1678) 93 (0.2138) 109 (0.2506) 129 (0.2966) 143 (0.3287)
: 3 75 (Q.1613) 97 (0.2086) 115 (0.2473) 135 (0.2903 149 (03204
whers 7, s the pth quancle of 2 srandard normal random vartable obined from Table Al : 32 80 (0.1613) 102 %o.zose) 120 20.2419) 142 gomsg 158 go.anss;
Source Adaptad from Glasser and Winter (1961), with corrections, with parmission from the Blometrika : 33 84 (0.1591) 106 (0.2008) 126 (0.2386) 150 (0.2841) 164 (0.3106)
Trustees. ‘ 34 87 (0.1551) 11 (0.1979) 131 (0.2335) 155 (0.2763) 173 {0.3084)
* The a:?:;’ﬁskt‘.l:'l;hd:h are *:m“ ww;‘ﬂ e ;’.d dwm ﬂgk correlation cosfficlent p when used as 91 {0.1529) - 115 (0.1933) 137 {0.2303) 163 (0.2739) 179 (0.3008)
e 4 Jowar quancias may Be “quation ! 36 94 (0.1492) 120 (0.1905) 144 (0.2286) 170 (0.2698) 188 (0.2984)
Wy = =y, I 37 98 (0.1471) 126 (0.1892) 150 (0.2252) 176 (0.2643) 198 (0.2943)

The critical region corresponds to values of p smaller than (or greater than) but not Including the appro-
priate quantle. Note chat the medhan of g is 0.

I8
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TABLE Al2 Quantiles of the Wilcoxou Siyned Wunts Test Statistic

a(n+1)
Wo.n0p Wos Woan Waooy Wity e Woag Wou Wisy 2
n=4 0 0 6 0 1 4 3 4 5 1o
FABLE All (Continued) 5 0 0 0 i A s 6 75 is
n p = 0.900 0.9%0 0.973 0.9%0 0.993 ] 0 0 i 3 ] ‘ 8 9 105 b1l
T 103 (0.1465) 131 (0.1843) 155 {0.2205) 183 (0.2603) 203 (0.2688) ! o . " 4 ¢ M " 12 14 8
19 107 (0.0444)  137(0.1849) 161 (02173) 191 (02578)  2ii {0.2848) . ; : : : coon " ;; ;: § ::
0 110 {0.1372) 142 {0.1821) 168 (0.2154) 198 (0.2538) 220 {0.2821) - e
I 114(0.1390) 146 (0.1780) 174 (02122) 206 (02512) 228 (0.2760) o 4 6 4 " oW 2 B DS 55
7] 119 (0.1382) 151 (0.1754) (81 (02102) 113 {0.2474) 235 (0.2729) i 6 8 t 14 e 5 7 30 k) 66
) 123 (0.1362) 157 (0.1739) 187 (02071) 221 (0.2447) 1245 (0.2713) 12 8 10 14 18 e s 32 kT3 2 78
14 128 (0.1353) 162 (0.1712) 194 (0.2051) 218 (0.1410) 252 (0.2664) 13 10 .13 18 2 3 43 kT 41 455 9§
15 132 (0.1333) 168 (0.1697) 200 (0.2020) 236 (0.2383) 262 (02646) 14 1" 1% n % o » “ 18 525 05
™ 135 (0.1304) 173 (0.1671) 207 (0.2000) 245 (0.1367) 271 (0.2618) i5 " 20 2% n 5 55 0 120
i 141 (0.1304) 179 (0.1656) 213 (0.1970) 253 (0.2340) 279 (0.2581) i 0 24 3 1% o o 50 " p 12
s 144 (0.1277) 186 (0.1649) 220 (0.1950) 260 (0.2305) 288 (0.255)) : >
9 150 {0.1276) 190 (0.0616) 228 (0.1939) 268 (0.2279) 296 (0.2517) 17 M 28 35 41 fu é 7i 765 153
i 153 {0.1249) 197 (0.1608) 233 (0.1902) 277 {0.2261) 305 (0.2490) 18 28 n | A8 g o 73 80 855 7
| 159 (0.1247) 203 (0.1592) 241 (0.1850) 285 (02235) 315 (02471) 9 3 38 47 54 &3 X ) 89 95 190
‘} ::2 gg}g m g:g:g g: %g; ::753 ;; g;%ﬂ;)) ;g: gim)) 20 kT +“ 53 8l Tf-.,\ 5 91 98 105 210
i 8 {0. . " .
4 173(0.120%) 121 (0.1544) 263 (0.1838) 311 (02173) 343 (02397) , i; ph :2 :: S -
s 177(0.1192) 227 (0.152%) 269 (0.1811) 319 (0.2148) 353 (0.2377) n L
6 182(0.0182)  232(0.1506) 276 (0.1792) 328 (0.2130) 362 (02351) 35 a 74 84 flo 120 o 138 176
i1 185 (0.1165) 240 (0.1504) 284 (0.1779) 336 (D:2105) 71 (02331) 14 61 70 62 2 1wy 1o 131 141 150 300
i 191 (0.1155) 245 (0.1482) 291 (0.1760) 345 (0.2087) 381 {0.:2305) 15 69 77 %0 101 1 231 143 153 1625 s
9 197 (0.1151) 251 (0.1467) 299 (0.1748) 355 {0.2075) 391 (0.2285) 2 76 85 99 i1 5 - 155 165 {755 351
i0 202 (0.1141) 258 (0.1458) 306 (0.1729) 364 (02056) 402 0.2271) 27 B4 94 108 120 15y g 167 178 189 378
w'mmm’wmmdrwhmm b1} 92 102 117 131 <+ ke 180 192 103 406
29 101 1l 127 141 15 170 193 206 275 435
Wz, _(!:_'_}g!'_'iﬁ k1) 1o 121 138 I52 17 i 207 220 2315 465
3. 114 131 148 164 a2 G 2210 235 248 496
:‘:ll :ﬂmmwmmMWTﬂ.Al.wwﬁndthl 31 19 141 160 176 198 319 134 250 264 528
™ , n 139 152 n 188 08 13 251 26 26005 561
waz, .724__1‘“” 3 49 13 183 200 M3 Wy 266 282 2975 595
) IVnfa~ 1) s 160 175 19 U4 W 28y 283 29 35 630
‘rideal regions correspand to valuas of T grastar than (or lass than) bur not Including the approprists : L1 in 167 209 128 wWE 299 i m 666
m)g-aumd\omn&ndfh 0. Quantiies for 7 ars abuined by dividing the quantiies of T by . 4 37 184 199 m 242 284 e 318 235 3518 703
: 8 196 p17] 24 257 a6 n 34 353 3705 741
ounce. Adspeed from Table |, Best {1974), with permission from the suthor. ) 19 208 75 250 7 %% 129 353 n 190 780
40 21 239 265 W07 34 347 71 351 410 820
4 15 283 280 303 33 s 350 41 430.5 861
41 248 27 295 320 346 s3sd 409 43l 4515 903
.
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TABLE Al2 (Continued)

. n!n +1)
Wesn Wy Wosu Woss Weie Won Wase Ve Weps 2
43 263 282 k1] 337 366 403 429 452 473 946
44 277 197 328 354 385 422 450 473 495 990
45 292 K1k 344 an 403 442 471 495 517.5 1035
46 308 329 362 3%0 413 463 492 517 540.5 1081
47 324 46 7 408 442 484 514 540 564 1128
418 340 363 397 428 463 505 536 563 588 1176
49 387 3al 418 447 483 527 559 7 8125 1228
50 374 398 435 457 504 550 583 [11] 6375 IT{'S

For a farger than 50, the pth quantls w, of the Wilcoxon signed ranks taxx statixtic may b approximated by w, = [a(n + 1)M4] +
7, Va(n + 1)(@n + 1)/24, whare 2, Is tha pth quantile of & standard normal random varhbls, obialnad from Table Al
Sousci, Adapted from Harter and Owan {1970}, with parmission from the American Mathematical Soclety.
*The entries in this table ars quantias w, of the Wilcoxon signed ranks tast statintic T*, given by Equation 5.7.), for selectad val-
ues of p = 0.50. Quantiles w, for p > 0.50 may be compuced from the eq

= nin +1 )2 — wir,

whars a{n + 1)2 Is givan In tha right hand column In the table. Nota that F(T* < w) S pand P(T* > w, ) S | ~ p i H s
wua. Critical raglons correspond to vaiuss of T* lass than {or greacar than) but not including the appropriacs quantle.
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»
TABLE Al3 Quantlles of the Kolmogorov Tese Siadistic®
One-Sided Test
p=090 095 0.975 099 ot p=090 095 0975 099 0995
Two-Sided Test
=080 0% 0.95 098  uwy & =080 090 0.98 0.98 099
ne= | 0.900 0950 0975 09% 0998 =210 0.226 0259 0287 0321 0344
2 0.684 0776 0842 090 0929 e 0.221 0253 0288 0314 0337
3 0.565 0.43 0708 0785 0029 KX 0.216 0.247 0275 0307 0.330
4 0493 0.56. 0.624 0689 0.734 o 0.212 0242 0269 0301 0323
5 0.447 0509 0563 0.627 0.468% gD 0.208 0238 0264 0295 03 l?
6. 0410 0468 0519 0577 0417 24 0.204 0233 0259 029 030
7 0.381 0436 0483 0538 057 iy 0.200 0229 0254 0284 0305
8 0.358 0410 0454 0507 o054z Ly 0.197 0225 0250 0279 0.300
? 0339 0387 0430 0480 0.5t5 2] 0.193 0221 0246 0275 0295
1] 0323 - 0369 0409 0457 gy it 0.190 0218 0242 0270 021%
Il 0308 0352 0391 0437 Gk S 0087 0214 0238 0266 0285
12 0.296 0338 0375 0419 0449 e 0.184 0211 0234 0262 028t
13 0285 0325 0381 0404 0432 Nk 0.182 0208 0231 0258 0.277
i4 0.275 0314 0349 03% 041G EX 0179 0205 0327 0254 02173
11 0.266 0304 0338 0377 0.404 3% 0.177 0202 0224 0251 0289
18 0.258 0295 03X7 0366 0392 3é 0.174 0.199 0221 0247 0265
17 0.250 0286 03i8 0355 038! u¥ 0.172 0.i96 0218 0244 0262
18 0.244 0279 0309 0346 0.37i S 0.170 0.194 0215 0241 0258
19 0.237 027t 0301 0337 0360 39 0.168 0491 0213 0238 0258
20 0232 0265 0294 0329 0352 du 0.165 0.189 0210 0235 0252
Approximatton 1.07 122 136 182 163
for n > 40 Va Va Va Va Va

Sounce Adaptad from Table | of Millar {1956). Used with permission of the Amerlean Statistical Assoclation.

*The antries in this table sre selected quantiles w, of the Kolmogorov tase stadsdes T, T*, and T~ as definad by Equadon &.1.1 for
two-sidad tasts and by Equations 6.1.2 and 6.1.3 for one-sided tescs. Reject H, at the level o if T exceeds the | — o quantlle
givan In this table. These quantiies are exact for n = 40 in the two-tailed test. The other quantlies are approximations that are
squal tothe mact quanties in most cases. A bacter approxirmacion for n > 40 resules If (1 + Va/10)'® Is usad Instead of Vain
the danominatar,
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TABLE A20 Quantiles of the Smirnov Test Statistic for Two Samples of
Different Size n and m®

TABLE Al9 Quantliles 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 = 0.80 0.90 0.95 0.99 0.99
One-Sided Test: One-Sided Test:
p=090 095 0975 099 0.995 p=090 095 0975 0.99 0.995 N=1 N= 9 17118
Two-Sided Testt Two-Sided Test: 10 910
p=080 090 095 098 099 p=080 090 095 098 099 N=1 N= i gﬁ:
n=3 213 73 n=121 M g2 am 022 12 5 4/5 4/5
4 34 34 4 .11 823 923 10n3 103 6 5/6 516
5 35 5 45 415 445 4 T4 8N4 94 104 1124 7 57 617
& 3 46 46 5l 5/6 25 75 825 95 105 1if2S ;’ ;;; : gg gg
F
T 47 47 ST s s % 7% 826 92 10726 1116 10 A e oo
B 48 48 SB 5B 6B 21 827 9w L7 N ? Ni=3 N,= p b i;; )
9 49 59 59 69 6d 28 ans S8 1028 11128 12128 i : by n s;g
10 410 510 610 el0 710 29 89 929 10729 1129 1219 t 7 0 57 7 &7 -
oS s e T T 30 830 930 10730 11730 12730 ' 4 ™ 34 V4 78
12 sz sh2 ez w2 T 31 8 93t 1031 1131 12731 : 9 n 2 7 89 a9
13 513 eN3 €13 713 8m 32 am 932 10/32 1232 13 ; 10 305 70 4/5 9o 9/10
‘ 12 "2 23 314 5/6 linz
14 504 614 T4 T4 B4 33 an 933 133 1233 1M N=4 MN= 5§ 35 4 45 4/5
15 515  e1s 715  BNS 85 34 B34 10734 1134 1234 1334 ! 6 7012 23 34 506 5/6
16 616 &6 716  BlE 96 35 835 1035 1135 1235 13135 ! 7 18 57 34 6/7 6/7
17 eN7 T T 8NT N7 36 936 1036 11736 1236 13736 i 8 5/8 5/8 /4 8 718
18 418 718 818 918 918 37 937 1037 1AT 1337 13037 : 9 59 3 34 7 89
19 @19 79 89 919 919 38 938 1038 1138 1338 {438 e m 1310 mo s 41
20 620 70 80 920 1020 39 a3 1039 11739 1339 1439 5 16 o6 e i 3*,’: . agﬁ 6
20 el 721 821 1 lonl 40 9/40  10/40 12/40 1340  14/40 : _
N=5 Ny= § 35 23 23 5/6 5/6
Approximation |52 173 192 215 230 7 a7 23/35 517 29135 o7
for n > 4tn Va_  Va  Van Van  Va 8 110 5/8 27/40 45 415
Sounce. Adapted from Birnbaum and Hall (1960), with parmission from the Instituta of Mathematical Smtistics. |g fg gg 3;;?3 ;ﬁ s :g
* The entries in this table are. selectsd quantiles w, of tha Smirnov two-sample test statistic T defined by Equations. 6.3.2 and 6.3.3 ) 15 ans 35 3 s 115
for the one-tailad test and defined by Equation 6.1.1 for the two-talled test. Reject H, at the level o if T exceeds the | — o quan- 20 in 1
tile of T as given In this mble. The tast stadlstic ls 2 discrete random varfable, so the exact level of significance may be less than | 20 35 o 34
the apparent o used In this table, ' ! N=§ Ny= 7 23142 47 29/42 57 516
8 n” 712 23 34 34
I 9 n 59 23 13/18 L]
i 10 in 17/30 19/30 7o {115
12 n 7 72 pTi] 34
18 49 509 18 13 13/18

24 i1724 12 ma 5/8 13
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TABLE A2 The t Distribution®

Degrees of
Freedom p=046 075 0% 055 0975 099 0995 09975  0.999  0.9995
i 0.325 1000 2078 6314 12706 34821 63657 (2732 383 61662
ILE A20 (Continued) 2 0289 0816 1885 2920 4303 6965 9925 14089 22327 3159
3 0277 0765 1838 2353 3182 4541 584 7453 10214 129
~Sided Test:  p = 0.90 0.95 0.975 0.99 0.995 4 0271 0741 1533 2432 2776 3747 4.604 5598 7.473 8610
»Sided Test:  p = 0.80 0.90 0.95 0.99 0.99 5 0367  OTI7 1476 2015 2571 1365 4032 am 5.893 6.869
7 M= 8 wise 3356 58 41756 304 6 0265 0718 1440 1943 2447 1143 3907 4317 5.208 5959
9 3163 59 40/63 57 47163 7 0263 0711 L4IS 1895 2365 2998 3499 4029 4.785 5.408
10 KK T7{ 39/70 470 710 517 a 0.262 0706 1397 1860 2306 .89 3355 3.833 4.501 5.041
14 i in 417 914 517 9 0261 0703 3@ 1.833 2262 2821 3250 3.650 4297 4781
28 3w 13/28 15128 1728 4 10 0260 0700 1372 1812 2228 2764 3169 1581 4144 4587
8 Ny= 9 49 13724 58 273 34 T 0260 0497 1363  L7% 2300 2718 3106 3497 4025 4437
! 10 Is40  2iM0 23140 27/40 710 12 0259 0495 135 1782 2479 268 3058 31428 1930 48
12 124 in 712 5/8 53 13 0259 0694 1350 1770 2160 2650 3612 337 1852 4221
;g l;gg : ;ﬁ . ?g‘ g;? p 19132 , 14 0258 0492 1345 1761 2145 2624 2977 3326 3787 4140
9 Ny=10 s n 26045 - 31/45 ; 15 0258 069 134t 1753 2031 2602 2947 3286 am 4073
12 P n 59 /18 23 14 0258 0450 1377 1746 L1 2583 292§ 3252 3.686 4015
15 19/45 22/45 815 s 29/45 17 0257 0489 1333 1740 2110 2567 2898 3222 3.646 1965
is 78 49 in 519 1118 ) 18 0257 0688 1330 1734 2400 28552 2878 3197 1610 3922
s 1336 . 5/12 17136 19136 5/ 19 0257 0688 1328 1729 © 2093 1539 286l 3074 3579 3,883
10 N, =15 25 7/15 7] 17130 19730 , 20 D257 0687 1325 1725 2086 2528 2845 3153 3.552 3.850
20 U5 920 112 1126 5 ‘ 11 0.257 o686 1323 172l 2080 2518 2831 3.135 3527 3819
40 720 25 9720 in - 22 0.256 0686 1321 177 2074 2508 2819 3419 3.508 319
12 N;=15 13/60 920 12 11720 712 . 23 0.256 0685 1319 1714 2069 2500 2807 3104 3485 1.767
16 38 7116 23/48 13724 75’;; 2 24 025 0485 1318 1711 2064 2492 2797 3.091 3467 3745
;: :::gg g;g ';ﬁg ;?;Zg 17130 28 0256 0484 {316 1708 2060 2485 2787 3078 3450 3735
s -0 210 iy 1330 29/%60 31560 16 0256 0684 L3S 1706 2056 2479 2719 3067 . 3435 1707
N 27 0256  06B4 L34 1703 2052 2473 2770 3.087 3421 3690
16 N;=20  17/80 31780 17140 19/40 41/80 : 28 0256 0683 1313 1701 2048 2467 2763 3.047 3408 3674
: 29 0256 0683 1311 1699 2045 2462 2756 3.038 339% - 2659
= sample m+n m+n m+n m+n m+n ;
sximation '-07\/ el R '-36J po "51\[ - ‘-53J : 30 0256 0483 130 1497 2042 2457 2750 3.030 1.385 3,646
< : 40 0355 048! 1303 1484 2020 2423 2704 2,971 1307 3.551
£. Adapted from Massey (1952), with parmission from the Instituts of Mathematical Statistics. : 0 0254 0679 1296 167 2000 2390 2660 2915 3232 3460
sneries in this able are selectad quantiies w, of the Smimov vest statistic T for two samples, defined : 120 0254 0677 1289  1.658 1980 2358 2817 2.860 3160 17
rtons §.3.1, 6.1.2, and 6.3.3. To enter the table fet N, be the smaller sample stze and let Ny be the . @ 0.253 0.674 1282 1645 1.960 2326 2576 2.807 3,090 3.291
sample size. Rejact Hy at the level o If T axceeds w)., s given in this table. if n and m are not cov- :
¥ this table, use the large sample approximation given at the end of the tabls, or consult xact tables ! : Source, Reprinted from Vol, | of Pearson and Hartley {1976), with permission from the Blometrika Trustees.
1 and Jenarich, which appear In Hartar and Owen (1970) for n, m = 100. i : The entries In this table are quantifes w, of the t distribution for various degrees of freedom. Quantlles w, for p < 0.5 may be

computed from the equation

Wy = Wi

Note that wys = 0 for all degrees of freedom,




