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KENYATTA UNIVERSITY
UNIVERSITY EXAMINATIONS 2011/2012

SECOND SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR

OF SCIENCE
SMA 363:  TESTS OF HYPOTHESES 1

DATE:

WEDNESDAY 28" MARCH 2012 TIME: 2.00 P.M. - 4.00 P.M.

INSTRUCTIONS

Answer question ONE and any other TWO questions

Question One (30 marks)

a)

b)

Distinguish the following terms as used in hypothesis testing

1) Type I and type II errors (2 marks)

i1) Simple and composite hypotheses (2 marks)

A random variable X is believed to follow an exponential distribution i.e.

de™ , x>0 , A>0

0 otherwise

f(X)={

In order to test the null hypothesis g =20 against the alternative hypothesis
1 =30, where u =—;j , a single value is observed from this distribution. If this

value is less than 40, H, is accepted, otherwise FH  is rejected. Find the

probabilities of type I error and type II error, hence obtain the power of the test.

(6 marks)
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d)

¢)

A random sample of 31 observations from a normal population possessed a mean
X =90 and a standard deviation § = 7.1. Test H, :0? = 40

H :c’ >40.Use a=5% (5 marks)

Suppose X is a uniform random variable over the interval (-a , a), we wish to
test H,:a=1 against H,: a>1

Find the size of the test if we take one observation of X and reject H, if
| x|>0.99 (4 marks)

Suppose you were testing H, : A =2 against A, =1 where A4 is the parameter of
the poisson distribution i.e.

X
-4

e - > Oa la 2 s T T T
~ 0
f(x) =
0 otherwise
Obtain the best critical region of the test. (8 marks)

State the Neyman - Pearson Lemma for testing a simple hypothesis against a simple

hypothesis. (3 marks)

Question Two (20 marks)

a)

b)

Let x, , x,,———,x, bearandom sample of size n from a normal population with

unknown mean, x, and unknown variance, o? . Obtain the likelihood ratio critical

2

region for testing the hypothesis H, : o = .’ against H, 06’ # 0o, , where

croz is specified. (12 marks)
A random sample of n =7 observations from a normal population produced the

following measurements: 4, 0, 6, 3 ,3 , 5, 7. Do the data provide sufficient

evidence to indicate that o* <1? Testusing o =5% (8 marks)
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Question Three (20 marks)

a)

b)

Let x,, x,, =—~, x,, be a random sample from a normal population with mean M,
and variance 0*,2,, and y, , y, ,———, y, be another independent random sample

. . . 2
from a normal population with mean 4, and variance o,” .

Derive the test statistic for testing the hypothesis H,:0,> = o,” = ¢? against

H ;0% o*z2 . Take a to be the level of significance. (1 mark)

Independent random samples were selected from each of two normally distributed
populations n, =6 from population 1 and n, = 4 from population 2. The data are

shown in the table below

Sample 1 Sample 2
3.1 23
4.3 1.4
1.2 3.7
1.7 8.9
0.7
3.4
1) TestH, : o, =0, against H, :o’,2 <cr22 . Use a =0.05
i) Test H, :0,° = o’ against H :0 20, . Use a =0.05 (9 marks)

Question Four (20 marks)

a)

Given that X is a random variable which is normally distributed with unknown mean

4 and random variance o® =3 and x,, x, ———, x, is a random sample of size n
drawn from X.  Obtain the critical region for testing the hypothesis ss H, : u = M,

against H, : u > p . Take the level of significance to be « . (12 marks)
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b) Suppose observations from a normal population with variance o? = 4 are
6, 3, 1,2, 4,2 7 8 3 5 4 and9 Testthe hypothesis
H, :pu=24 against H,: 4 =23 at a =0.05 level of significance.

(8 marks)

Question Five (20 marks)

a) Consider a simple regression model

Y, =a+pfB x +e where a, f# are constant and e, ~ N(o, 0*)

Derive a test statistic for testing the hypothesis H . B =0 against H : f20. Take

the level of significance to be « % (12 marks)

b) Test the hypothesis H,: =0 against H,: #+#0 at a =5% if the observations
arc (1’ 2)’ (33 2) (2’ 10): (89 6) (8 marks)
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552 TABLES APPENDIX D
- Table 2 CUMULATIVE NORMAL DISTRIBUTION

O(x)= —= e=¥ 12 g

) f \/?.Tre
x| .00 .01 .02 .03 04 | .05 .06 .07 .08 .09
0| .5000 | .5040 | .5080 | .5120 | 5160 5199 15239 | 5279 | 5319 | 5359
11,5398 | 5438 | 5478 | 5517 | 5557 -3596 | 5636 | 5675 | .5714 | 5753
2| .5793 | 5832 | 5871 | .5910 | 5943 -3987 | 6026 | .6064 | .6103 | 6141
316179 | 6217 | 6255 | .6293 | 6331 6368 | .6406 | .6443 | 6480 | .¢517
4| 6554 | 6591 | .6628 | .6664 | 6700 6736 | 6772 | .6808 | .6344 | .6379

6915 16950 | .6985 | .7019 7054 7088 | 7123 | 7157 | 7190 7224
J257 17291 | 7324 | 7357 7389 | 7422 | 7454 | 7486 517 | .7549
7380 | 7611 | 7642 | 7673 J704 | 7734 | 7764 | 7794 7823 | 7852
7881 | .7910 | 7939 | 7967 7995 | .8023 | 8051 | .8078 .8106 | .8133
S8159 13186 | 3212 | 3238 264 | 8289 | 8315 | L8340 8365 | L3389

;Qa'oo'\l'mb;

8413 | 8438 | 8461 | .8485 8508 | .8531 | .8554 | .8577 .8599 | .8621
3643 | .8665 | .8686 | .8708 8729 | 8749 | .8770 | .8790 8810 | .8830
8849 | 8869 | .8888 | .8907 8925 | 8944 | 8962 | .8930 .8997 | .9015
9032 | 9049 | 9066 | .9082 9099 | 9115 | 9131 | .9147 9162 | .9177
D192 11,9207 | 9222 | .9236 9251 | .9265 | .9279 | 9292 9306 | .9319

ot h kot ot
B - O

9332 19345 | 9357 | .9370 9382 | .9394 | 9406 | .9418 ] 9429 | .9441
D452 | .9463 | 9474 | 9484 9495 | 9505 | .9515 | .9525 9535 | .9545
9554 | 9564 | 9573 | 9582 9391 1.9599 | 9608 | .9616 9625 | .9633
D641 | 9649 | 9656 | 9664 9671 | .9678 | .9686 | .9693 9699 | .9706
I713 1 9719 | 9726 | 9732 9738 | .9744 | 9750 | .9756 9761 | .9767

el e N Ty
L=l 20N e NV

2.0 | .9772 | 9778 | .9783 9788 |1.9793 |.9798 | .9803 | .9308 9812 | 9817
2709828 ) 0826 | 9830 | 9932 9835 1.9842 | 9846 | .985C | 985 2057
2.2 | 9861 | .9864 | .9868 | .987] 9875 | .9878 | .9881 | .9884 .9887 | .9890
2.3 ] .9893 | 9896 | .9898 9901 1 .9904 |.9906 |.9909 | .9911 9913 | .9916
2.4 | 9918 |.9920 | .9922 9925 1.9927 1.9929 |.9931 | .9932 9934 | .9936
2.5 1.9938 | .9940 | .9941 9943 | .9945 |.9946 |.9948 | .9949 9951 |.9952
2.6 |.9953 | 9955 | .9956 9957 1.9959 |.9960 |.9961 | .9962 9963 | .9964
2.7 19965 |.9966 | .9967 9968 |.9969 |.9970 |.9971 | .9972 9973 1.9974
2.8 1.9974 |.9975 | .997¢ 9977 19977 |.9978 |.9979 | .9979 9980 |.9981
2.9 |.9981 |.9982 | .9982 9983 | .9984 |.9984 | .9985 9985 [.9986 |.9986

9987 1.9987 |.9987 |.9988 | .9988 9989 1.9989 |.9989 |.9990 | .9990
9990 1.9991 |.9991 |.9991 | .9992 9992 1.9992 1.9992 |.9993 | .5993
9993 11,9993 |.9994 |.9994 | .9994 9994 | 9994 |.9995 | 9995 | 9995
9995 11,9995 | 9995 | 9996 | 9996 9996 1.9996 |.9996 |.9996 |.9997
9997 1.9997 |.9997 |.9997 | .9997 9997 1.9997 |.9997 |.9997 | .9998

WL L
L T )

X 1.282 | 1.645 | 1.960 | 2.326 | 2.576 3.090 | 3.291 | 3.891 4.417

D(x) .50 .95 9751 .99 995 | .999 | 9995 | .99995 | .999995

201 —d(x)] 20 .10 .05 02 .01 002 | .col .0001 .C0001
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TABLE VI Critical Values of t

Appendix A 811

f(0

7/
]

R\

\,
L

t

v Lio0 Loso Lozs Lo Loos Lot L oons

I 3.078 6.314 12.706 31.821 63.657 | 318.31 636.62
2 1.886 2.920 4.303 6.963 9.925 22.326 31.598
3 1.638 2.353 3.182 4.541 5.841 10.213 12.924
4 1.533 2.132 2776 3.747 4.604 7.173 8.610
3 1.476 2.015 2.571 3.365 4.032 5.893 6.869
% | ot} 1,943 247 RN RS 2707 3208 3.939
7 1.415 1.895 2.365 2.998 3.499 4.735 5408
8 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 1.383 1.833 2.262 2.821 3.250 4.297 4.781
10 1.372 1.812 2.228 2.764 3.169 4.144 4.587
11 1.363 1.796 2.201 2.718 3.106 4.025 4.437
12 1.356 1.782 2.179 2.681 3.055 3.930 4318
13 1.350 1.771 2.160 2.650 3.012 3.852 4221
14 1.345 1.761 2.145 2.624 2977 3.787 4.140
15 1.341 1.753 2.131 2.602 2.947 3.733 4.073
16 1.337 1.746 2120 2.583 2.921 3.686 4.015
17 1.333 1.740 2.110 2.567 2.898 3.646 3.965
18 1.330 1.734 2.101 2.552 2.878 3.610 3.922
10 1.328 1.729 2.003 2539 2861 3.579 3883
Ry {325 1705 2080 25y 2040 3552 RERY
21 1.323 1.721 2.080 2.518 2.831 3.527 3.819
22 1.321 1.717 2.074 2.508 2.819 3.505 3.792
23 1.319 1.714 2.069 2.500 2.807 3.485 3.767
24 1.318 1.711 2.064 2.492 2.797 3.467 3.745
25 1.316 1.708 2.060 2.485 2.787 3.450 3.725
26 1.315 1.706 2.056 2.479 2779 | 3.435 3.707
27 1.314 1.703 2.052 2.473 2771 3.421 3.690
28 1.313 1.701 2.048 2.467 2.763 3.408 3.674
29 1.311 1.699 2.045 2.462 2.756 3.396 3.659
30 1.310 1.697 2.042 2.457 2.750 3.385 3.646
40 1.303 1.684 2.021 2.423 2.704 3.307 3.551
60 1.296 1.671 2.000 2.390 2.660 3.232 3.460
120 1.289 1.658 1.980 2.358 2.617 3.160 3373
oo 1.282 1.645 1.960 2.326 2.5376 3.090 3.291

Source: From E. S. Pearson and H. O. Hartley (cds.), The Biometrika Tubles for Staristicians, Vol. 1. 3d ed.,

Biometrika. 1966.
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Appen/ﬁ.\' A

TABLE vi1

fGey

Critical Values of Xl

Degrees of Freedom

1

X .:995 X .2990 X .2975 X .::;50 X .2900
MMMMMM
0000393 0001571 0009821 0039321 0157908
0100251 0201007 0506356 102587 210720
0717212 114832 215795 351846 584375
.206990 297110 484419 710721 1.063623
411740 S84300 R3n 11435476 Lalo3]
73727 ST2083 1.237347 1.63339 2.20413
989263 L.239043 1.68987 2.16735 2.83311
1.344419 1.646482 2.17973 2.73264 3.48954
1.734926 2.087912 2.70039 3.32511 4.16816
2.15583 2.55821 3.24697 3.94030 4.86518
2.60321 3.05347 3.81575 4.57481 5.57779
3.07382 3.57056 4.40379 5.22603 6.30380
3.56503 4.10691 5.00874 5.89186 7.04150
4.07468 4.66043 5.62872 6.57063 7.78953
4.60094 5.22935 6.26214 7.26094 8.54675
5.14224 581221 6.90766 7.96164 9.31223
5.69724 6.40776 7.56418 8.67176 10.0852
6.26481 7.01491 8.23075 9.39046 10.8649
6.84308 7.63273 890655 MLTT70 e Leane
733860 826044 9.39083 108308 12.442¢
8.03366 8.89720 10.28293 11.5913 13.2396
8.64272 9.54249 10.9823 12.3380 14.0415
9.26042 10.19567 11.6885 13.0905 14.8479
9.88623 10.8564 12.4011 13.8484 15.6387
10.5197 11.5240 13.1197 14.6114 164734
11.1603 12.1981 13.8439 15.3791 17.2919
11.8076 12.8786 14.5733 16.1513 18.1138
12.4613 13.5648 15.3079 16.9279 18.9392
13.1211 14.2565 16.0471 17.7083 19.7677
13.7867 14.9535 16.7908 18.4926 20.5992
20.7065 22.1643 24.4331 26.5093 29.0505
27.9907 29.7067 32.3574 34.7642 37.6886
35.5346 37.4848 40.4817 43.1879 46.4589
43.2752 45.4418 48.7576 51.7393 55.3290
51.1720 53.5400 57.1532 60.3915 64.2778
59.1963 61.7341 63.6466 69.1260 73.2912
67.3276 70.0648 74.2219 77.9295 82.3581

Source: From C. M T

158-189,

SRS T S

EZ

9
10
11
12
13
14
15
16
17
18
19
2
21
22
23
24
25
26
27
28
29
30
40
30
60

-
I

80
90
00

hompson. “Tables of the Percentage Points of the x"«Distributmn,“ Bi

continued

ometrika, 1941, 32,
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Appendix A 813
TABLE VII  Continued
Degrees of Freedom X oo X Hso X s Xhw X ios
1 2.70554 3.84146 5.02389 6.63490 7.87944
2 4.60517 5.99147 737776 9.21034 10.5966
3 6.25139 7.81473 9.34840 11.3449 12.8381
4 7.77944 948773 11.1433 13.2767 14.8602
5 9.23635 11.0705 12.8325 15.0863 16.7496
6 10.6446 12.5916 14.4494 16.8119 18.5476
7 12.0170 14.0671 16.0128 18.4753 20.2777
8 13.3616 15.5073 17.5346 20.0902 21.9530
9 14.6837 16.9190 19.0228 21.6660 23.5893
10 15.9871 18.3070 20.4831 23.2093 25.1882
11 17.2750 19.6751 21.9200 24,7250 26.7569
12 18.3494 21.0261 23.3367 262170 | 28.2995
13 19.8119 22.3621 24.7356 27.6883 29.8194
14 21.0642 23.6848 26.1190 29.1413 31.3193
13 22.3072 24.9958 27.4884 30.5779 32.8013
16 23.5418 26.2962 28.8454 31.9999 342672
' I3 T7090 wde 275871 RIRDALE 334087 A3 7183
18 25.9894 28.8693 31.5204 34,8033 37.1504
19 27.2036 30.1435 32.8523 36.1908 38.5822
20 28.4120 31.4104 34.1696 37.5662 39.9968
21 29.6151 32.6705 35.4789 38.9321 41.4010
. 22 30.8133 33.9244 36.7807 40.2894 42.7956
23 32.0069 35.1725 38.0757 41.6384 44,1813
24 33.1963 36.4151 39.3641 42.9798 45.5585
25 34,3816 37.6525 40.6465 443141 46.9278
26 35.5631 38.8852 41.9232 45.6417 48.2899
© 27 36.7412 40.1133 43,1944 46.9630 49.6449
28 37.9159 41.3372 44.4607 48.2782 50.9933
29 39.0875 42.556Y 45.7222 49.5879 52.3356
a0 40.2560 43.7729 46.9792 50.8922 53.6720
A REE N RRNALN S9.3147 63,6004 (67034
50 63.1671 67.5048 71.4202 76.1539 79,4900
60 74.3970 79.0819 83.2976 88.3794 91.95317
70 85.5271 90.5312 95.0231 100.425 104.215
80 96.5782 101.879 106.629 112.329 116.321
90 107.565 113.145 118.136 124116 128.299
100 118.498 124.342 129.561 135.807 140.169
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- . '316 Apppendix A

TABLE IO Percentage Points of the F-distribution, « = .05

f(F)

| 281 NUMERATOR DEGREES OF FREEDOM
v, 1 2 3 4 5 6 7 8 9

I4 161.4 199.5 215.7 224.6 2302 234.0 236.8 2389 240.5

z 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38

3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81

£ 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00

5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77

6 5.99 514 4.76 453 4.39 4.28 4.21 4.15 4.10

- R [} s SRR 7 N R R RSN

~ 3,52 4o 47 God 0 aw RIS 5.0 S 339

) 5.12 426 3.86 3.63 348 3.37 3.29 323 3.18

10 4.96 4.10 3.71 3.48 3.33 322 3.14 3.07 3.02

134 4.84 3.98 3.59 336 3.20 3.09 3.01 2.95 2.90

g 12 4.75 3.89 3.49 326 3.11 3.00 2.91 2.85 2.80
s 13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 21
SIRE 4.60 3.74 3.34 311 2.96 2.85 2.76 2.70 2.65
5 15 4.54 3.68 3.29 3.06 2.90 2.79 27 2.64 2.59
g 16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54
5 17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49
;18 441 3.55 3.16 2.93 2.77 2.66 2.58 251 2.46
5 9 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42
3 20 4.35 3.49 3.10 2.87 271 2.60 2.51 245 2.39
2 21 4.32 347 3.07 2.84 2.68 2.57 2.49 2.42 2.37
2 22 4.30 344 3.03 2.82 2.66 2.55 2.46 240 2.34
S 23 4.28 3.42 3.03 2.80 2.64 253 2.4 2.37 2.32
24 4.26 340 3.01 2.78 2.62 2.51 242 2.36 2.30

25 424 3.39 2.99 276 2.60 249 2.40 2.34 2.28

26 123 3.37 2.98 2.74 2.59 247 2.39 2.32 2.77
27 421 3.35 2.96 2.73 2.57 2.46 2.37 231 2.25

28 420 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24

29 418 3.33 2.93 2.70 2.55 243 2.35 2.28 2.22
30 417 3.32 2.92 2.69 2.53 242 2.33 2.27 2.21

40 4.08 3.23 2.84 2.61 2.45 2.34 225 218 212

650 4.00 3.15 2.76 253 2.37 2.25 217 2.10 2.04
120 3.92 3.07 2.68 245 2.29 217 2.09 2.02 1.96
) 3.84 3.00 2.60 2.37 221 2.10 2.0 1.94 1.38

continued

Source: From M. Merrington and C. M. Thompson, “Tabl

es of Percentage Points of the [nverted Beta (F)-Distribution.” Biornetrika, 1943, 33, 73-88.
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TABLEIX Continued

ey T

i NUMERATOR DEGREES OF FREEDOM
v, 10 12 15 20 24 30 40 60 120 o
1 ]2419 2439 | 2459 248.0 249.1 250.1 251.1 252.2 2533 254.3
2 | 1940 1941 | 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50 -
3 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53
4 5.96 5.91 5.86 5.80 5.77 5.75 5.72 5.69 5.66 5.63
5 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.43 4.40 4.36
6 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 3.67
7 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.30 3.27 3.23
8 3.35 328 32 3.15 3.12 3.08 3.04 3.01 2.97 2.93
9 3.14 3.07 3.01 2.94 2.90 2.86 2.83 2.79 2.75 2.71
10 2.98 2.91 2.85 2.77 2.74 2.70 2.66 2.62 2.58 2.54
11 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.45 2.40
g 12 2.75 - 2.69 2.62 2.54 2.51 2.47 2.43 2.38 234 2.30
= 73 2.67 260 .53 2.46 242 2.38 234 2.30 2.25 2.21
g 14 2.00 2.33 246 RIRD) 2.33 231 2.27 - 221 28 203
= IS5 2.54 248 2.40 2.33 2.29 2.25 2.20 2.16 2.11 2.07
o 716 2.49 242 2.35 2.28 2.24 2.19 2.15 2.11 2.06 2.01
S 245 238 231 223 2.19 2.15 2.10 2.06 2.01 1.96
L 2.41 2.34 227 2.19 2.15 2.11 2.06 2.02 1.97 1.92
5 29 2.38 2.31 2.23 2.16 211 2.07 2.03 1.98 1.93 1.88
s 20 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84
s 21 2.32 225 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81
S 22 2.30 223 |- 215 2.07 2.03 1.98 1.94 1.89 1.84 1.78
] 23 227 220 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76
24 2.25 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73
25 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71
26 2.22 2.15 2.07 1.99 1.95 1.90 1.85 1.80 1.75 1.69
27 2.20 213 2.06 1.97 1.93 1.88 1.84 1.70 1.73 1.67
28 219 | 202 2.04 .96 1.91 1.87 1827 1.77 P71 P03
29 2.18 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70 1.64
30 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62
40 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51
60 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39
120 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25
oo .1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 122 1.00
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Appendix A

¥

TABLE X Percentage Points of the P-distribution, a = .025

f(

" NUMERATOR DEGREES OF FREEDOM

vy 1 2 3 4 5 6 7 8 9

1 647.8 799.5 864.2 899.6 921.8 937.1 948.2 956.7 963.3
2 3851 39.00 39.17 39.25 39.30 39.33 39.36 3937 39.39
3 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.47
4 12.22 10.65 9.98 9.60 9.36 . 9.20 9.07 8.98 8.90
5 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.68
6 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52
7 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82
8 7.57 6.06 5.42 5.05 4.82 4.65 4.53 443 4.36
] M s S.08 177 { 4R £32 120 110 1.03
3 [ 1) i “r I g ot s
11 6.72 5.26 4.63 4.28 4.04 3.38 3.76 .06 3.59
% 12 6.55 5.10 4.47 4.12 3.89 3.73 3.61 351 3.44
BSAE] 6.41 4.97 4.35 4.00 377 3.60 348 3.39 331
‘g 14 6.30 4.86 4.24 3.89 3.66 3.50 3.38 329 3.21
w5 '6.20 4.77 4.15 3.80 3.58 3.41 329 3.20 3.12
2 16 6.12 4.69 4.08 3.73 3.50 3.34 322 312 3.05
?0 17 - 6.04 4.62 4.01 3.66 344 3.28 3.16 3.06 2.98 .
5 18 5.98 4.56 3.95 3.61 3.38 322 3.10 3.01 2.93
% 19 592 451 3.50 3.56 333 317 3.05 2.96 2.88
§ 20 5.87 446 3.86 351 3.29 313 3.01 291 2.84
§ 21 5.83 442 382 3.48 3.25 - 3.09 2.97 2.87 2.80
g 22 579 438 3.78 3.44 322 3.05 2.93 2.84 2.76
S 23 5.75 435 3.75 341 3.18 3.02 2.90 2.81 2.73
24 572 4.32 3.72 338 3.15 2.99 2.87 2.78 2.70
25 5.69 429 3.69 3.35 3.13 2.97 2.85 2.75 2.68
26 5.66 427 3.67 333 3.10 2.94 2.82 2.73 2.65
27 5.63 424 3.65 331 3.08 2.92 2.80 271 2.63
28 5.61 4.22 3.63 3.29 3.06 2.90 2.78 2.69 2.61
29 5.59 4.20 361 327 3.04 2.88 2.76 2.67 2.59
30 5.57 418 3.59 3.25 3.03 2.87 275 2.65 2.57
40 542 4.05 346 313 2.90 2.74 2.62 2.53 2.45
60 5.29 3.93 3.34 3.01 2.79 2.63 2.51 2.41 2.33
120 5.15 3.80 323 2.89 2.67 2.52 2.39 2.30 2.22
oo 5.02 3.69 3.12 2.719 2.57 2.41 2.29 2.19 2.11

continued

Source: From M. Merrington and C. M. Thompson, “Tables of Percentage Points of the Inverted Beta (F)-Distribution,” Biometrika, 1943, 33,7388,
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