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Ouestion 1 

The number N of species of insect caught in a trap during one night in a certain region is 
modelled by a distribution of the form 

p"
P(J.V = n) = -~--

-n log(1- p) 

for n = 1,2, 3, """' where the unknown parameter p must lie between 0 and 1. Forty 
independent observations N 1, N2, ••,N40 are made. 

(a) Show that the mean of this distribution is E(N) = -p[(1-p) 10g(1-p)rl. 
. (4 Marks) 

(b) Find an equation that determines the maximum likelihood estimator p ofp. 

(S Marks) 
(c) The second derivative of the log likelihood is given by 

L:Nj 40(l+ log(l- p)) 
- ; + 	 ') . 

p- [(1- p)1og(l- p)r 
Derive the Fisher information and hence fmd an approximate 95% confidence interval for p, 
assuming that the maximum likelihood estimator is asymptotically efficient. Evaluate this 
confidence interval for the case p=O.S. 

(S Marks) 
Ouestion2 

(a) Explain the Neyman-Pearson approach to hypothesis testing when the null and 
alternative hypotheses are simple. 

(4 Marks) 
(b) Independent observations XI,x2, ••• Xn are taken from Poisson distributions with means fl(1 

+ aie) for i 1, 2, ..., n, where aJ,a2, ...an are known positive constants, and fl (> 0) and 
e (~ 0) are unknown parameters. 

(i) Show that the critical region of the most powerful test of the null hypothesis 
Jl =10, 8 0 against the alternative hypothesis Jl =10, 8 1 is of the form 

LXi log(l+ai ) ~ c, for some constant c. 

(5 Marks) 

(ii) Using a Nonnal approximation, find c to giYe an approximate 5% significance 
level. 

(5 Marks) 
(c) 	Say, with reasons, whether a uniformly most powerful test exists in the following cases; 

in each case, give the form of the most powerful test if one exists. 

Null hypothesis fl= 10, e=o, alternative hypothesis fl >1 0, e o. 
Null hypothesis fl= 10, e=o, alternative hypothesis fl = 10, e > o. 

(6 Marks) 
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Ouestion3 

A random sample ofn independent observations XI,x2, •• •Xn is taken from a population which 
has probability density function 

Axe-X /
 

f(x) - A2 ' X > 0, 


where A (A > 0) is an unknown parameter. The sample mean is denoted by X . 

(a) Show that i Yz is the method of moments estimator ofA. 

(6 Marks) 
A 	 A A 

(b) 	Show that A is an unbiased estimator ofA and find Var( A). Hence deduce that A is a 
consistent estimator ofA. 

(9Marks) 

(c) Suppose that n 3 and the alternative estimator 

.
has been proposed. Find the relative efficiency ofthis estimator compared to Aand say, with 
reasons, which estimator do you prefer. 

(5 Marks) 

Ouestion4 

The probability that a certain flower seed germinates is p. The prior distribution ofp 
is uniform over the interval (0,1). A gardener sows a set of45 such seeds and finds 
that 25 of them germinate. It can be assumed that the seeds germinate independently 
ofone another. 

(a) Find the posterior distribution ofp. 
(6 Marks) 

(b) Find the mode ofthe posterior distribution. Under what circumstances might 
this value be used as a Bayes estimate ofp? 

(4 Marks) 
(c) Assuming a quadratic loss function and stating clearly any result that you use, 

find the Bayes estimate ofp. 
(6 Marks) 

(d) Assuming that the posterior distribution ofp can be approximated by a Normal 
distribution, find an approximate 95% Bayesian confidence interval for p. 

(4 Marks) 
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STATISTICAL 
TABLES 

CumulaUve normal distribution 

Critical values ofthe t distribution 

CrlUcal values of the F distribution 

CrlUcal values of the chl-squared distribution 

STATISTICAL TABLES 

TA8U!A.1 

CumulatIVe IItIncIlfdlaed Nornlll! DlwIrIbuIIon 

A(zl i. the integral ofthe lIandardized normal 
dilllribution from -ooto l (in other words, the 
area under the curve to the left ofzl. It gives the 
probebili!y ofa normal random variable not 
being more than z standard deviotiollll above it. 
mean. Values ofz ofparticular importance: 

Air! 
1.&" 0.9~OO Lower timit of' right ,,,.. &ail 
1.%0 0.97~ Lo,,·.. Iimlt of ",1I/2.!% ,.il 
2.32(; 0.9900 LoM' limit of oPt 1% ..il 
2.$76 0.99l0 L01\'U limit ofrighl 0.""'. ttW 
3._ 0.9990 Lo""" limit ofdsblO.!% lIil 
3.291 0.999' Lo"o, limit of riall/ 0.0$% liD 

-4 .3 

0.00 0.01 0.02 0.0) 0.04 O.Ol 0.00 0.01 0.08 0.09 

0.0 O.lOOO 0._ 
0.1 0.5)98 0.54)8 
0.2 0.579) 0.$832 
0.) 0.6179 0.6217 
0.4 0.6l34 O,6m 
O.l 0.69" 0.6950 
0.6 0.72l7 0.7291 
0.7 0.7580 0.76U 
0.8 0.1881 0.79!0 
0.9 0.81l9 0.8186 
1.0 0.8413 0.84)8 
1.1 0.864) 0.8665 
l.2 0.8849 0.8869 
I.) 0.90)2 0.9049 
1.4 0.9\92 0.9207 
U 0.9332 0.9)45 
\.6 0.94~ 0.946) 
1.7 0.9ll4 0.9564 
1.8 0.9641 0.9649 
1.9 0.1t7l) 0.9719 
2.0 0.9772 0.9778 
2.1 0.9821 0.9826 
2.2 0.9861 0.9864 
2.3 0.989) 0.9896 
H 0.9918 0.9920 
2.5 0.99)8 0.9940 
2.6 O.99l) 0.99" 
2.7 0.996' 0.9966 
2.8 0.9974 0.997$ 
2.9 0.9981 0.9982 
3.0 0.9987 0.9987 
).! 0.9990 0.9991 
3.2 0.9993 0.9993 
3.3 0.9995 0.999l 
3.4 0.9997 0.9997 
3.5 0._ 0.9998 
3.6 0._ 0._ 

O.lO8O 0.l120 O.ll60 0.5199 0.5239 0.5279 0.5)19 n.m9 
0.l418 n.llI7 0.lll7 O.ll9/; 0.56)6 0.3675 0.l714 0.l711 
0.l871 0.l910 0.l948 0.l087 0.6026 0.6064 0.610) 0.6141 
0.6253 0.6293 0.6))1 0.6368 0._ 0.644) 0.6480 0.6l17 
0.6628 0.6664 0.6700 0.67)6 0.6772 0._ 0,68« 0.6879 
0.6981 0.7019 0.7034 0.7088 0.712) 0.7ll1 0.7190 0.7224 
0.7324 0.7)57 0.1)89 0.7422 0.7454 0.7486 0.7517 0.7349 
0.7642 0.767) 0.7704 0.77)4 0.7764 0.7794 0.1823 0.71"1 
0.79)9 0.7967 O.799l 0.802) 0.80l1 0.8018 0.8106 0.81)) 
0.12!2 0.8238 0.8264 0.8289 0.8m 0.8340 0.8365 0.8389 
0.8461 0.8485 0.1108 0.ll31 0.8534 o.8l77 O.ll99 0.8621 
O.ll686 0.8708 0.8729 0.8749 o.s770 0.8790 0.8810 0.8830 
0.8888 0.8907 0.8925 0.8944 0,8962 0.8080 0.8997 0.901l 
0.9066 0.9082 0.9099 0,9115 Mill 0.9147 0.9162 0.9177 
0.9222 0.9236 0.92'1 0.926l 0.9279 0.9292 0.9300 0.9319 
0.9)57 0.9)70 0.9382 0.9)94 0.9406 0.9418 0.9429 0.9441 
0.9474 0.9484 0.9495 0.9505 0.9515 0.952' O.ml 0.9'45 
0.957) 0.9582 0.9591 0.9$99 0.9608 0.9616 0.962l 0.96)) 
0.9636 0.9664 0.9671 0.9678 0.9686 0.969) 0.9699 0.9706 
0.9726 0.9732 0.m8 0.9744 0.9750 0.97$6 0.9761 0.9767 
0.9783 0.9788 0.979) 0.9798 0.980) 0.9808 0.9812 0.0817 
0.9830 0.9834 0.9838 0.9842 0._ 0.9850 0.9854 0.9857 
0._ 0.0871 0.0875 0.0878 0.9881 0.9884 0.9887 0._ 
0.9808 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916 
0.9922 O.992l 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936 
0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.99l1 0.9952 
0.99$6 0.99l7 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964 
0.9967 0.9968 0.9969 0.9910 0.9971 0.9972 0.997) 0.9914 
0.9976 0.9917 0.9977 0.9978 0.9979 0.9979 0._ 0.9981 
0.9982 0.9983 0.9984 0.9984 0.998' 0.9985 0.9986 0.9986 
0.9987 0.9988 0.9988 0.9989 0.9089 0.9089 0.9990 0.9990 
0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993 
0._ 0.9994 0.9994 0._ 0.9994 0.999' 0.9995 0.999$ 
0.9995 0._ 0._ 0._ 0._ 0.9996 0.9996 0.9997 
0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0._ 
0.9998 0._ 0.9998 0.9998 0.9998 0._ 0.9998 0.9998 
0.9999 

• C, Dougherty 2001. :2002 (c,dougtwrtyGl.e.ac.,*). ThfIH tflbfea have bean oomputed to R(lOl'np'HfY ttle tnt c. Oo~t.tv ~ to 
Et:IMO~ (tIIICC»'Id don 2OOZ. o:mtd Un""mIItf PAtH, Olford), Thty mey be raprodlxlld ....1y pmkled 1n.1 INs etlI1bUtkln It.NfaIned. 
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T_.A.2 T.... U 

t DlllI1l1ut1011: CrIti.al Va"''' of t FD_, CrIIoIIV_ofFCf% ...__Q 

lhg,...., 
fNtdom 

1'wtrlflllltdl<": 
Olfe4t'likdt~st 

Sign((icance level 

2% 1% 
1% 0.3% 

0.2% 
0.1% 

0.1% 
0.05% 

" Ie 12 14 l' II 29 .. 
I 161.4$ 199.50 21$.71 2U.$8 2)0.16 2)3.99 236.'17 1l1.11 240." 241.88 243.91 24'.36 2'-.'- 247.32 248,01 
2 18.'1 19.00 19.16 19.25 19.10 19.31 19,15 19.11 19.11 19.40 lUI IU2 19.41 19.« 19.4' 

6 

6JI4 
2.920 
U53 
U32 
2.01! 

1.94) 

12.706 
4.303 
).112 
2.'176 
1.571 

2.441 

31.821 
6.96' 
4.541 
3.147 
3.363 

3.143 

63.651 
9.925 
5.841 
4.604 
4.032 

3.707 

311.309 
22.127 
10.215 
7.173 
5.893 

1.201 

636.619 
31.599 
12.924 
8.610 
6.1169 

'-959 

3 10.13 
4 7.71 
5 6061 , 5.99 
7 ,."
8 '.32 

9." 9.lI 
6.94 6.$9 
'.79 '.41 
5.14 4.16 
4.74 U5 
4046 4.07 

9.12 
6.19 
5.19 

4.53 
4.12 
3.84 

9.01 
6.26 
$,05 

4.39 
3.97 
3.69 

8.94 
6.16 
..,5 

4.18 
3.87 
3.$8 

8.89 
6.09 
4.18 

4.11 
3.79 
UO 

8.85 
6.04 
4.82 

4.15 
3.73 
3.44 

8.81 
6.00 
4.77 

4.10 
3.68 
3.39 

8.79 
5.96 
4.14 

4.06 
1.64 
1.3' 

8.14 
$.91 
U8 

4.00 
3.57 
).lI 

1.71 1.69 
'.87 $.84 
4.64 4.60 

3.% 3.92 
3.53 3.49 
).24 3.20 

1.67 
$.82 
4.$8 

).90 
3.47 
3.17 

8.66 
'.80 
4 . .16 

3.87 
3.« 
1.1$ 

1 1.894 2.36' 2.998 3.499 4.185 5.408 9 !.IZ 4.16 3.86 3.63 3.48 3.37 3.29 HI 3.11 1.14 3.01 3.01 2.99 2.% 2.94 
8 1.860 1.896 3.3$5 4.501 5.041 It 4.96 4.10 1.71 3.48 3.33 3.l1 3.14 3.07 3,02 2.98 2.9. 2.86 1.83 2.80 2.'17 
9 

10 
1.811 
UH2 2.22S 

2.821 
2.764 

D.'!O 
).169 

4.19'/ 
4.144 

4.781 
4.587 II 

Il 
4.84 
4.7l 

).98 
).89 

).l9 
3.49 

3.36 
3.26 

).20 
3.11 

3.09 
3.00 

3.01 
2.91 

195 2.90 2.85 
2.85 180 2.75 

2.79 
2.69 

2.74 
2.64 

2.70 
2.60 

2.61 
2.57 

2.65 
2." 

II 1.796 2.201 2.718 3.106 4.02l U37 13 4.61 3.81 3.41 3.18 3.03 2,92 2.83 2.77 2.71 2.67 160 2.ll 2.51 2.48 2.'
12 1.782 2.179 2.681 3.O5l 3.930 4.311 14 4.60 3.14 ).)4 3.11 2.96 2.U 2.76 2.70 2.6l 2.60 2.53 1.48 2.« 2.41 2.19 
13 1.771 2.160 2.6l0 3.012 3.852 4.221 15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 164 2.59 2.l4 2.48 2.42 2.38 2.35 2.13 
14 
IS 

16 

1.761 
1.753 

1.746 

1.I45 
2.131 

2.120 

2.624 
2.602 

2.183 

2.977 
2.947 

2.921 

3.787 
3.133 

3.686 

4.140 
4.073 

4.01l 

16 
17 
18 

4.49 
4." 
4.41 

3.63 
3." 
3.ll 

3.24 
3.20 
3.16 

3.01 
2.96 
2.93 

Ul 
2.81 
2.77 

2.14 
2.70 
2.66 

2.66 
2.61 
2.l8 

15' 2.54 
2.ll 2.49 
2.1I 2.'

2.49 
2.4l 
2.41 

2.42 
2.18 
2.34 

2.37 
2.33 
2.29 

2.13 
2.29 
2.2l 

2.)0 
2.26 
2.22 

2.28 
2.ll 
2.19 

17 1.740 2.110 2.l67 2.898 3.6' 3.%5 19 4.38 3.l2 3.1l 2.90 2.74 2.63 2." 2.48 2.42 2.38 2.31 2.26 2.21 2.18 2.16 
18 
19 
20 

1.734 
1.729 
1.725 

2.101 
1.093 
2.086 

l.lll 
l.m 
l.S18 

1.878 
2.861 
2.845 

3.610 
3.m
3.m 

3.9ll 
3.883 
3.850 

20 

21 
22 

4." 3.49 

4.32 3.47 
4.30 3.44 

3.10 

3.07 
3.0l 

2.87 

2.84 
2.82 

2.71 

2.68 
2.66 

2.60 

2.57 
2.ll 

HI 

2.49 
2.'

2,4l 2.39 

142 2.37 
2.40 2.34 

2." 2.28 

2.ll 2.25 
2JO 2.23 

2.ll 

2.20 
2.17 

2.18 

2.16 
2.1l 

2.1l 

2.12 
2.10 

2.12 

2.10 
2.07 

21 1.721 2.080 2.m 2.831 3.l27 3.819 U 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.ll 2.27 2.20 2.U 2.11 2.08 2.05 
22 
23 

1.117 
1.714 

2.074 
2.069 

2.508 
BOO 

2.819 
2.807 

3.50l 
3.485 

3.192 
3.168 

U 
:Ill 

4.26 
4.24 

3.40 
3.39 

3.01 
2.99 

2.78 
2.76 

2.62 
2.60 

2.1I 
2.49 

141 2.36 
140 2.34 

2.)0 
2.28 

2.25 
2.24 

2.18 
2.16 

2.13 
2.11 

2.09 
2.07 

2.0l 
2.04 

2.03 
2.01 

24 
2S 

1.711 
1.708 

2.064 
2.060 

2.492 
2.48l 

2.797 
2.787 

3.467 
3.450 

3.74l 
3.72l 26 

27 
4.22 
4.21 

3.37 
Ul 

2.98 
2.96 

2.74 
2.73 

2." 2.47 
2.57 2.46 

2." H2 
131 2.31 

2.27 
2.2l 

2.22 
2.20 

2." 2.09 
2.1l 2.08 

105 2.02 
2.04 2.00 

1.99 
1.97 

26 
27 
II 

1.706 
1.703 
1.701 

2.056 
2.012 
2.048 

2.479 
lA73 
2.461 

2.779 
2.771 
2.763 

3.43l 
l.421 
3.401 

3.107 
3.690 
3.674 
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30 
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3.32 
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2.45 
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lO 
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4.08 
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4.00 
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3.27 
3.23 
3.18 
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2.76 
2.74 
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2.61 
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2.37 
2.35 
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2.14 2.15 2.18 
2.29 2.20 2.ll 
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2.23 2.14 2.07 
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2.00 
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40 
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44 
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1.682 
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2.018 
2.015 
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2.42l 

2.418 
2.414 
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3.319 
U07 
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U86 

3 • .166 
3.lll 
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3.l26 

80 3.96 3.11 
90 3." 3.10 

100 ).94 3.09 
120 3.92 3.07 

2.12 2.49 
111 2.47 
2.10 2.'
2,68 2.4l 
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2.31 
2.29 

2.21 
2.20 
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2.18 
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90 

100 
1.662 
1.660 

1.987 
1.984 2.364 

3.183 
3.114 

3.402 
3J90 4tO 3.86 

750 3.8$ 
1.01 
3.01 

2.62 
2.62 

2.19 
2.38 

2.ll 
2Jl 

2.11 
2.11 

102 1.95 
10l 1.95 

1.90 
1.89 

I." 
1.84 

1.17 
1.17 

1.71 
1.70 

1.66 
1.66 

1.62 
1.62 

I." 
1.58 

129 1.6'8 1.980 2.358 2.617 3.160 U13 1001 3.8$ 3.00 2.61 2.38 2.22 2.11 102 1.95 1.89 U4 1.76 1.10 1.65 1.61 1.58 
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1.645 1.960 2.326 2.!76 ).090 3.291 
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T-. A.3 loontIn..ld) 
FD_iOn: Cl1IIcal Valull 0' F.(5% .lgnmcanoolo"1) 

FDIatrt_: Cl1IloalVl_ of F('% aIOnllloa__1I 

0, 25 30 l! 40 !141 00 75 100 150 :zoo 
., 0, J 1. II 14 16 1. It 

1 249.26 250.10 230.69 25L14 231.77 252.20 232.62 H3,04 153,46 2l3,68 
 ., 
1 19,46 19,46 19,47 19.47 19,48 19,48 19.48 19.49 19.49 19,49 1 ~t. 4999.50 '403.3' '04.58 '16M' ''''.99 ,"'U '"11.07 4022.47 tmJ.e fJOUl 4IGA1 um.ro 6191." ",1') 

3 8,63 8.62 8.60 8.59 8.'8 8.l7 8.16 8.5' 8.14 8.l4 l 98,30 99.00 99.17 99.25 99,)0 99.33 99.36 99.37 99.39 99.40 99,42 99.4) 99,44 99.44 99,"" 
'-'7 5,75 5.73 3.72 l,70 l.69 M8 l.66 3.61 Hl 3 )4,12 30,82 29,46 28.71 28.14 27.91 27.67 l7,49 17,33 27,23 17,05 26.92 26.83 26,75 26,69 
4.52 	 4,50 4,48 4.46 4,44 4.43 4.42 4.41 4,39 4,39 4 21.20 18.00 16.69 13,98 13,l2 13,21 l4.ge 14,80 14.66 14." 14.17 14.25 14.13 14,08 14,02 

5 16,26 13,27 12.06 11.)9 10.97 10,67 10,46 10.29 10.16 10.03 9,89 9.77 9.68 9.61 9.ll 
6 3.83 3.81 3,79 3,77 3.75 3,74 3,73 3,7[ 3,70 3.69 
7 ),40 U8 3.36 3.34 ),31 3,)0 ),29 ).27 3,26 3.)3 6 13," 10,92 9.71 9.l5 8.75 8,47 8.26 8.10 7.98 7,87 7.72 7,60 1.52 7.45 7,40 
8 l.ll ),08 ).06 ),04 3.02 3,01 ),99 ).97 ).96 2,9l 7 IU5 9." U5 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6,47 6,36 6,)8 631 6.16 
9 2.89 2,86 2.84 2.83 2.80 ),79 )." 2.76 2,7) 	 8 11.26 8,63 7.39 7.01 6.6) 6.37 6.18 6.0) 5.91 5.81 5,67 3.56 3.48 5.41 3.36 

10 	 ),73 ),70 ),68 2.66 ).64 2,62 2,60 2," 2,l6 9 10.56 8.02 6.99 6.42 6.06 5,80 3.61 5.47 3,)5 5.26 $.11 3.01 4.92 4,86 4.81 
10 10,04 7.56 6.55 3.99 3.64 5.39 5,20 l.06 4.94 U5 4,71 4.60 4.52 4,46 HI 

11 2.60 2.57 2," 2.5) 2.51 2.49 2.47 2,46 ),44 2.43 
12 2,30 2.47 2,44 2,41 2,40 2,38 1.37 2,13 2.33 2.32 II 9,63 7.21 6.22 5.67 3.32 3.07 4.19 4.74 4.63 4.54 4,40 4,29 4.21 4." 4,10 
13 2,41 2.38 2.36 ].)4 2.31 2,30 2.18 2.26 2,24 2.2l 11 9,)) 6.9) 5,95 5.41 5,06 4.82 4.64 4.50 U9 4.)0 U6 4.05 ).97 3.91 ),86 

14 2.)4 2.31 2.28 2.27 2,24 2,22 HI 2.l7 2,16 13 9.07 6.70 3,74 5.21 4.86 4.62 4.44 4.30 4.19 4.10 ).96 3.86 ).71 3.72 ).66 

15 2,28 2.25 2.22 2.20 2.18 2.16 2.14 2.10 2.10 	 14 8.16 6.51 5.56 5.04 4.69 4.46 4.28 4.14 4.0) 3.94 3.80 ).70 ),62 ).56 ),51 

I! 8.68 6.36 5.42 4.89 4.56 U2 4.14 4.00 3.89 3.80 3.67 ).56 ).49 ),4] ).37 
16 2.23 2.19 2,17 U5 2.12 2,11 2,09 2.07 2.05 2,04 
17 2.18 2.15 2.12 2.10 2,08 2.06 2,04 2,02 2.00 l.99 16 8.l) 6.23 5.29 4.77 4.44 4.]0 4.0) 3.89 ).78 3.69 3.55 3.45 3.37 ),1I 3,26 
18 ].14 2,11 2.08 ].06 2,04 2.02 2,00 1.98 1.96 1.95 17 8.40 6.ll '.18 4.67 4.34 4.10 3.93 3.79 ).68 3.39 ).46 3.35 ).27 ).]1 3.16 
19 2.11 ],07 2.05 2,03 2.00 1.98 1.96 1.94 1.92 1.91 	 II 8.29 6.01 5.09 4.58 4.23 4.01 3,84 3.71 3.60 HI 3.37 3.27 ).19 J.l) 3,08 
10 2.07 2.04 2.01 1.99 1.97 1.9l 1.93 1.91 1.89 1.88 	 19 8.18 3.9) Ml 4.50 4.17 ),94 ).77 ).63 3.52 3.43 ).)0 ),19 ).12 3.05 ).00 

10 8.10 '.83 4.94 4.4) 4,10 3.87 3.70 ).56 ).46 337 3.2) ).13 ).05 2,99 2.94 
II 2.05 2.01 1.98 1.96 1.94 1.92 1.90 1.88 1,86 1.84 
22 2.02 1.98 1.96 1.94 1.91 1.89 \.87 l.85 l.83 1.82 21 8.0] l.78 4.17 4.)7 4.04 3.81 3.64 3.51 3.40 3,31 3.17 3.07 2.99 2.9) 2.18 
II 2.00 1.96 1.93 1.91 1.88 1.86 1.84 1.82 1.80 1.79 n 7." ',72 4.82 4.)1 3.99 3.76 3.59 3.45 3.33 3.26 ),1] l.O2 2.94 2.18 2.83 
24 1.97 1,94 1.91 1.89 1,86 1.84 1.82 1.80 1.78 1.77 	 ]3 7.88 5.66 4.76 4.26 ).94 3,71 3.54 ).41 ).)0 3.21 ).07 ]." ].89 2.8) 2.78 
15 1.96 1.9] 1,89 1.87 1.84 1,82 1.80 l.78 1.76 L7S 	 24 7,8] 5,61 4.72 4.22 3,90 3.67 ).50 3.36 3.26 U7 ).03 ],9) 2.85 2.79 ].74 

15 7.77 '.57 4.68 4.18 3.Bl ).6) ).46 U2 ).22 ),13 2,99 2.89 2.81 2." ].70 
26 1.94 1.90 1.87 1.83 1.82 1.80 1.78 1.76 L74 1.73 

16 7.72 5.53 4,64 4.14 3,82 3," ).42 ).29 3.18 3.09 2.96 2.86 2.78 2.72 2.66 

It 1.91 1.87 1.84 1.82 1.79 1.77 1.75 1.73 1,70 1.69 
27 1.92 I.. 1.86 1.84 1.81 1.79 1.76 1,74 1.72 1.71 

27 7.68 5.49 4,60 4,11 3.78 3,56 3.39 ),]6 3.1l 3,06 1.9J 2.82 2." 2.68 2.63 

n 1.89 1.85 1.8) 1.81 1.77 1.73 1.13 1.71 1.69 1.67 It 7.64 5,45 4.57 4.07 ).15 3.l) 3.)6 3.23 3.12 3,0) 1.90 2.79 2.12 2.65 2.60 

3G US 1.84 1.81 U9 1.76 1,74 1.72 1.70 1.67 1.66 19 7.60 5.42 4.54 4.04 3,7) ).30 3.33 3.20 3.09 3.00 2.87 2.77 2.69 2.63 2,57 
.10 7.56 5.39 4.51 4,02 ).70 ).47 3.30 ).17 ).07 2.98 2.84 2.74 2.66 2,00 2,55 

35 1.82 1.19 1.76 1,74 1.70 1.68 1.66 1.63 1.61 1.60 

40 1,78 1.74 1.72 1.69 1.66 1.64 1.61 1.59 1.56 1.55 
 35 1.42 5.27 4.40 3.91 3,l9 ).37 3.10 3.07 2.96 2.88 ].74 2.64' 2.56 2.30 2,44 

!141 1.7) 1.69 1.66 1.63 1.60 1.~8 1.55 1,52 1.l0 1.48 40 7.31 5.1S 4,)1 3.83 3.51 ).29 ).12 2.99 2.89 2.80 2.66 2.36 2.48 2.42 2.37 
30 7.17 5.06 4.)0 3.72 3.41 3.19 3.02 2.89 2.78 2,70 1.36 2.46 2,)8 ].)2 2.2760 1.69 1.6~ 1.62 l.l9 1.16 1.l3 l.51 148 1.45 1M 

1.57 1,53 1.30 IA8 1.45 1.42 1.40 60 7.08 4.91 4.13 	 3.65 3.34 U2 2.93 2.82 2.72 2.63 2,50 2.)9 2.)1 2.25 2,2070 1.66 1.62 U9 
70 7.01 4.92 4.01 ).60 ).29 3.07 2.91 2.78 2.67 2.59 2.45 2.35 2.27 2.20 2,13 

80 1.64 1,60 1.57 B4 1,'1 1.48 1.4l 1.43 1.39 U8 
90 1.63 1.59 1.5, 1.53 1.49 1,46 1,44 1.41 1.38 Ll6 8O 6.96 4.• 4.04 3.56 ).26 ).04 2.17 2.74 2.64 2.3, 2.42 2.31 2.23 2.17 2.12 


1041 1,62 1.57 1.54 U2 1.48 1.45 1,42 1.39 1.36 U4 
 90 6.9) U5 4.01 3,53 ).2) 3.01 2.84 2.72 2.61 2.52 2,39 2.29 2.21 2.14 2.09 

120 1.60 1.55 1.52 1.l0 1.46 1.43 l.40 1.37 1.33 1.32 
 1110 6,90 4.82 ).98 1.51 3.21 2.99 2.82 2.69 2.59 2,30 2.)7 2.]7 2.19 2.12 2,07 


130 1.58 1.54 1,50 1.48 1.44 IAI 1.38 1.34 1.31 1.29 
 120 6.85 4.79 ),95 3.48 3.17 2,96 2.79 2.66 2.56 2,47 2.34 2,23 2.15 2.09 2.03 
150 6.81 4.75 3.91 ).45 3.14 2.92 2.76 2.6) 2.~) 2.44 2,31 2,20 2.12 2.06 2.00 


200 Ll6 1.52 1.48 1.46 1,41 1.39 1.35 1.32 US 1.26 

350 1.33 1.30 1.41 1.44 1.40 1.37 1.34 1.31 \.27 1.25 
 200 6.76 4.71 3,88 ).41 ).11 2.89 2.73 2.60 2.50 2.41 U7 2.17 2.09 2.0) 1.97 


300 1.54 1.30 1,46 1.4) 1.39 1.36 1.33 1.30 1.26 1.23 
 1110 6.74 4.69 ).86 3.40 ),09 2.87 2.71 2." 2.48 2,)9 2,26 2.ll 2.07 2.01 1.9, 
300 6.72 4.68 ).Il ),)8 ),08 2.86 2.70 2," 2.47 2.)8 2.24 2.14 2.06 1.99 1.94400 1.53 1.49 1.4' 1.42 U8 Ul 1.32 1.28 1.24 1.22 

D 1.53 1.48 L43 1.42 1.38 1,3$ L31 1.28 1.23 1.21 400 6.70 4.66 3.83 3.37 3.06 a3 2.68 2.56 2.45 2.)7 2.2) 2.ll 2.05 1.98 1.92 

D 6.69 4.65 3.82 3.36 ),05 2,84 2.68 2," 2,44 236 2.22 2.12 2.04 1.97 1.92 


600 1,52 1.48 1.44 1.41 1.37 \.34 1.3] 1.27 1.23 1.20 

600 6.68 4.64 ),81 ).33 ) .., 2.8) 2.67 2,54 2.44 2.3, 2.21 2,11 2.03 1.96 1.917!141 Ll2 1,47 1.44 L41 1.37 1.34 1.30 \26 1.22 1.20 

lOOf1 Ll2 1,47 1.43 1A1 1.36 1.33 1.30 126 1.22 119 7!!11 6.67 4.63 3.81 3.34 3.04 2.83 2,66 2.3) 2.43 2,34 2.21 2.11 2.02 1.96 1.90 
tOOfl 6.66 4.63 ).80 3.34 3.04 2.82 2.66 B3 2,4) 2.34 2.20 2.10 2,02 1.95 1.90 
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I'D"lrlbutlon: Crftl.11 Values of F 11 % IIgnlneane. , •••11 

I'Dlslrlbutlon: Crill .., V ..... of I' (0.1'" .'''''Il10 ..... "'._ 


lS 30 l~ 441 58 60 7~ 100 I~O 100
" 	 .. It 14 181 	 12 16 20 
1 6239.13 6_.6' 621'.$1 6286.11 6l6l.n 6113.03 632,.,6 tiH4.) j 63#.61 fll<tU1 
J 911.46 99.47 99.47 99.47 99.48 99.48 99.49 99.49 99.49 99.49 "I 4j)s.c!j !.0CIt(J} ,,<lOtOS Uz.o' ';11410' tllSeM tt:W$ ,.111M 6.0'lI0l 6.OIWt, us. U~ 6,.I'M! 6.1910' 1.21.0' 

l 26.'8 26.30 26.45 26.41 26.35 26.32 26.28 26.24 2620 26.18 J 998.30999.00 m.17 m.2' m.30 m.33 m.36 m.37 m.39 m.441 m.42 999.43 999.44 999.44 999.45 

" 
4 	 13.91 13.84 13.79 13.75 13.69 13.6' 13.61 13.58 13.54 13.52 3 167.03 148.30 141.11 1l7.10 134.58 1ll.8' 131.58 130.62 129.116 l29.25 111.32 127.64 127.14 126.74 126.42 

9.4'5 9.38 9.33 9.29 9.24 9.20 9.17 9.13 9.09 9.08 	 4 74.14 61.1' 56.18 '3.44 '1.71 50.'3 49.116 49.00 41.47 46.0' 47.41 46.60 46.32 46.1046." 
5 47.18 37.12 33.20 31.4)9 29.75 28.83 lS.l6 27." 27.24 26.92 26.42 26.06 25.78 2'-'7 25.39 

6 	 7.]0 7.23 7.18 7.14 7.09 7.06 7.02 6.99 6.9' 6.93 
5.86 5.82 3.75 5.72 	 6 3'-'1 27.00 23.70 21.92 20.80 :10.03 IM6 19.03 18.69 lUI 17.99 17.68 17." 17.277 	 6.06 '.99 5.94- HI '.79 '.70 

5.03 4.96 4.93 4.91 	 7 29.25 21.69 18.77 17.:10 16.21 15.52 15.02 IU3 14.33 14.08 13.71 13.43 13.23 13J168 	 5.26 '.20 5.1$ 5.12 '.07 '.00 
9 	 4.71 4.6' 4.60 4.57 4.52 4.48 4.4' 4.41 4.38 4.36 8 25.41 18.49 15.83 IU9 1),48 12.86 11.40 12.0' 11.77 11.5<4 11.19 10.94 10.75 10.60 10,48 

10 	 4.31 4.2' 4.20 4.17 4.12 4.08 4.0' 4.01 3.98 3.96 9 21.116 16.39 13.00 12.56 11.71 11.13 10.70 10.37 10,11 9.89 9.'7 9.33 9.15 9.01 8.00 
10 21.04 lUI 12." 11.28 10.48 9.93 9.'2 9.20 1U6 1.75 ..., 1.22 8.0, 7.91 7.80 

II 4.01 3.94 3.89 3.86 3.81 3.78 3.74 3.71 3.67 3.66 
IJ 3.76 3.70 3.6' 3.62 3.57 3.34 3.50 3.47 3.43 3.41 II 19.69 13.81 11.56 10.3' 9.58 9.0' 11.66 1.3, 1I.l3 7.92 7.63 7.41 7.24 7.11 7.01 

U 3.57 3.51 H6 3.43 3.38 3.34 3.31 3.27 3.24 3.22 U 111.64 11.97 10,80 9.63 8.89 U8 lOO 7.71 7.41 7.29 7.00 6.79 6.63 6.51 6.40 

14 	 3.41 3.33 ),30 3.27 3.22 3.l8 3.13 3.11 3.08 3.06 13 17.12 11.31 10.21 9.07 8.3, 7.116 7.49 7.11 6.98 6.80 6.'2 6.31 6.16 6,03 '.93 
15 3.28 3.21 3.17 3.13 3.08 3.0' 3.01 2.98 2.94 1.92 	 14 17.14 !I.71 9.73 8.62 7.92 7.44 7.08 6.80 6.58 6.40 6.!3 '.93 '.71 '-66 ",6 

15 	 16.'9 11.34 9.34 8.2, 7.57 7.09 6.74 6.47 6.16 6.08 '.81 5.62 '.46 U, 5.2, 
16 	 3.16 3.10 3.05 3.02 2.97 2.93 2.90 2.86 2.83 2.81 
17 3.07 3.00 2.96 2.92 2.87 2.83 2.80 2.76 2.73 2.71 16 16.12 10.97 9.01 7.94 7.27 6.80 6.46 6.19 '.98 '.11 '.3' '.:10 '.09 •.99 

II 2.98 2.n 2.84 2.7' ""2.87 2.78 2.71 2.68 2.64 2.62 17 ".72 10.66 	 8.73 7.68 7.02 6.'6 6.22 '.96 '.75 U8 '.32 '.11 4.99 4,87 •.71 
$.$6 4.94 •.80 •.68 4.5919 2.91 2.114 2.80 2.76 2.71 2.67 2.64 2.60 1.57 2.5, 	 II 1'.38 10.39 1.49 7.46 6.11 6.3' 6.02 '.76 !J9 '.13 

10 2.84 1.78 2.73 2.69 2.64 2.61 2.l7 2.54 2.50 2.48 	 19 "'08 10.16 '.28 7.27 6.62 6.11 '.85 '.59 $,19 '.22 4.97 4.78 4.64 ..,2 4.41 
20 14.82 9.95 8.10 7.10 6.46 6.02 '.69 5.44 $.l4 $,08 4.82 4.64 4049 •.38 4,29 

ZI 2.79 2.72 2.67 2.64 2." 2.', 2.11 2.48 2.44 2.42 
Z2 2.73 2.67 2.62 1.38 B3 2.'0 2.% 2.42 2,31 2.36 11 14.59 9.77 7.94 6.95 6.32 '.88 $.$6 '.31 '.11 .." 4.70 4051 4.37 •.26 4.l7 

23 2.69 2.62 2.37 2.'4 3,48 2.45 2,41 2.37 2.l4 2.l2 	 21 14.31 9.61 7.80 6." 6.19 '.76 5.44 '.19 4.99 4.83 4.58 4.40 4.26 4.1' •.06 

14 2.64 1.'8 2.53 2.49 2044 2.40 2.37 2.33 2.29 2.27 	 23 14.20 9.47 7.67 6.70 6.08 '.6' '.ll $.09 4.89 4.73 4041 4.30 4.16 •.0' 3.96 
15 2.60 1.54 2.49 2.45 2.40 2.16 1.l3 2.29 2.ll 2.23 	 24 14.01 9.14 6.59 '.98 '.55 '.23 4,99 •.80 •.64 4.39 4.21 4.07 3.96 3.87"" 15 	 \3.88 922 7.4, 6.•9 $.89 '.46 5.1, •.91 •.71 •.'6 4.31 U3 3.99 1.88 3.79 
16 	 2.57 2.'0 2,4, 2.42 2.36 2.33 2.19 2.2l 2.21 2.19 
27 2.34 2.47 2.42 2.18 2.33 2.29 2.26 2.22 2.18 2.16 	 20 13.74 9.12 7.36 6.41 '.80 '.31 5.07 4.13 4.64 4048 4.24 4.06 3.92 3.11 1.72 
11 2.51 2.44 2.39 2.3l 2.30 2.26 2.2l 2.19 2.ll 2.ll 	 27 13.61 9.02 7.27 6.33 '.73 '.31 '.00 4.76 4.57 HI 4.17 3.99 3.86 1.75 1.66 
29 2.41 2.41 2.36 2.ll 2.27 2.23 2.20 2.16 2.12 2.10 	 11 13.50 '.93 7.19 6.2' 3.66 '.24 4.93 4.69 4.50 4.3, 4.11 3.93 3.80 1.69 3.60 
20 	 2.4' 2.39 2.34 2.10 2.2l 2.21 2.17 2.B 2,09 2.07 19 13.39 ..., 7.12 6.19 3.39 5.l1 4.17 4.64 U, 4.29 4.0' 3.18 1.74 3.63 3.54 

30 13.29 1.77 7.0' 6.12 $.$3 '.12 4.82 4.'1 4,39 4.24 4.00 3.82 1.69 UI 1.49 
J! 	 2.3' 2.28 2.23 2.19 2.14 2.10 2.06 2.02 1.98 1.96 
40 2.27 2.20 2.1$ 2.11 1.06 2.02 1.98 1.94 1.90 1.87 35 1l.90 8.47 6.79 l.88 3.)0 4.89 4.59 4.36 4.11 4.03 3.79 3.62 3.48 1.18 1.29 
$0 2.17 2.10 2.05 2.01 1.9' 1.91 1.87 1.82 1.78 1.76 40 12.61 1.25 6.!? '.70 '.Il 4.71 4.44 4,21 4.02 3.17 3.64 3.47 3.34 1.23 1.14 

60 2.10 2.03 1.91 1.94 1.88 1.84 1.79 1.73 1.70 1.68 	 $0 12.22 7.96 6.34 5.46 4.00 4.$1 4.22 4.00 3.82 3.67 3.44 3.27 3.41 3.04 2.95 
70 	 1.98 1.93 1.89 1.83 1.78 1.74 1.70 1.6' 1.62 60 11.97 7.77 6.17 3.31 4.76 4.37 4.09 3.116 3.69 3.54 3.32 1.15 3.02 2.91 2.132.0' 

70 IUD 7.64 6.06 '.20 4.66 4,28 1.99 3.77 3.60 3.4, 3.ll 1.06 1.93 2.83 1.74 
80 	 2.o! 1.94 1.89 1.85 1.79 I.7l 1.70 1.63 1.61 U8 
00 1.99 1.92 1.86 1.82 1.76 1.72 1.67 1.62 1.37 1.55 10 11.67 7.54 5.97 '-12 4." 4.20 3.92 3.70 1.'1 3.39 3.16 3.00 2.17 2.76 2.68 


100 1.97 1.89 1.84 1.80 1.74 1.69 1.63 1.60 Ul l.l2 00 II.!? 7.47 5.91 '.06 4." . 4.1' 3.17 1.6' 3.48 3,34 3.11 2.9, 2.12 1.71 1.63 

Ut 1.93 1.86 1.81 1.76 1.70 1.66 1.61 1.56 1.51 1.48 100 11.$0 7.41 '.86 '.02 4.48 4.l1 1.81 3.61 1.44 3.30 3.07 2.91 2.71 1.68 2.59 

1$0 1.90 1.83 1.77 1.73 1.66 1.62 1.37 1.52 1.46 1.43 no 11.38 7.32 '.78 4.9, 4042 4.04 3.77 3." 1.18 3.24 3.02 2.8, 2.72 2.61 2.'1 


ISO 	 11.27 7.24 '.71 4.88 4.35 3.91 3.71 3.49 1.12 UI 2.96 2.80 2.67 2.56 2.41 
lot 1.87 1.79 1.74 1.69 1.63 1.58 1.53 1.48 1.42 1.39 

250 U, 1.77 1.72 1.67 [.61 1.56 I.ll 1.46 1.40 1.36 200 11.15 7.1$ '.63 4.81 4.29 3.92 3.6' 3.43 1.26 3.12 2.00 2.74 2.61 2." 2.42 

lOt 1.84 1.76 1.70 1.66 1.59 Ul 1.l0 \.44 1.l8 1.3l 2SO 11.09 7.10 5.59 4.77 4.2' 3.81 3.61 3.40 1.ll 3.09 2.17 2.71 2.'1 2.41 2.39 

400 1.82 1.75 1.69 1.64 1.58 1.53 1.48 1.42 1.36 1.ll 200 11.04 7.07 5.$6 4.7, 4.22 3.116 3.59 3.11 1.21 3.07 2.8, 2.69 2.'6 2.46 2.37 

500 1.81 1.74 1.68 1.63 1.57 1.S2 1.47 1041 1.34 1.31 	 400 10.99 7.03 '.'3 4.71 4.19 3.l!3 3.56 3.35 3.11 3.04 2.82 2.66 2.'3 2.41 2.34 


500 10.96 7.00 '-'I 4.69 4.18 un 3.54 3.33 3.16 1.02 2.81 2.64 2.ll 2.41 2.33 

600 1.10 1.73 1.67 1.63 1.56 1.51 1.46 140 1.34 1.30 
758 1.80 1.72 1.66 1.62 1.55 1.50 1.45 139 1.33 1.29 600 10.94 6.99 '.49 4.68 4.16 3.80 3.53 3.32 3." 3.01 2.80 2.63 2.51 2.40 2.32 

1000 1.79 1.72 1.66 1.61 1.54 1.30 1.44 1.38 1.32 1.28 7SO 10.91 6.97 5.41 4.67 4.15 3.79 3.52 3.31 3.14 3.00 2.71 2.62 2.49 2.39 2.31 
1000 10.89 6.96 5.46 4.6l 4.14 3.71 3.l1 3.30 3.11 2.99 2.77 2.61 2.48 2.38 2.JO 
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,. Dlalll_on: CrIII..1 Value. of F 10.1% algnlf1canoe 1e",,1, 

i IChi-Iquanull DI_:C_II VII.... of i
.,:15 30 35 <Ill 50 60 7! 100 150 200.. 	 SIpIjlc_I...1 

I 6..1..0, 6-264m 6.2k05 ,.29\10, 6,)O,e(J, UI.o, tU3cOS U,tfl, 6,]"'" 


2 999.46 m.'7 m.'7 m.47 m.43 999.48 999.49 999.49 999.49 
 lJtIgrus of ~% 1% 0.1% 
3 12'.84 12'.4~ 12'-17 124.96 12H6 12U7 124.07 123.87 123.77 jiwdo,.
4 .'.70 4~.43 ".23 4'.09 44.88 44.7~ 44.61 44.47 44.33 44.26 
52M3 24.87 2U2 24.60 24.44 24.33 24.22 24.12 24.01 23.95 	 6.63'3.841 10.828 

'.991 9.210 ll.8166 16.85 16.61 16.!4 16.44 16.31 16.21 16.12 16.03 15.93 15.89 
1 12.69 12.1l 12.41 12.33 ll.20 12.12 12.04 11.95 11.87 11.82 	 7.81' 11.345 16.266 
• 10.26 10.11 10.00 9.92 980 9,73 9.M 9.57 9.49 9.45 9.488 	 13.277 18.467 
9 3.69 3.46 8.37 8,26 8,19 8.11 8.04 7.96 7.938.." 11.010 11.086 20.~1510 7.60 	 7.47 7.37 7.30 7.19 1J2 7.0~ 6.98 6.91 6.87 

12.592 IUI2 22.4~811 6.81 	 6.68 6.~9 6.52 6.42 6.28 6.21 6.14 6.10 
12 6.22 6.09 6.00 ~.93 ~.70 5.63 5.56 ~.~2 14.067 18.475 24.322 

13 S.75 5.63 5.54 '-47 ',30 5.24 5.17 '.10 '.07 
 13.507 	 20.090 26.124 
14 5.38 S.21 '.17 '.10 ',00 4.94 4.87 4.81 4.14 4.71 

I! '.07 4.91 4.80 4.80 4.70 4.64 4.57 4.'1 4.44 4.41 16.919 21.666
9 	 21.877 

10 18.307 23.209 29.58816 4.82 	 4.70 4.61 4,54 4.45 4.39 4.32 4.26 4.19 4.16 
17 4.60 4.48 4.40 4.33 4.24 4.18 4.11 4.0' 3.98 3.9' 

II 4.42 4..10 4.12 4.15 4.06 4.00 3.93 3.87 3.80 3.77 

19 4.26 	 4.14 4.06 3.99 3.90 3.84 3.78 3.71 3.6' 3,61 
30 4.12 	 4.00 3,92 3.80 3.77 3.70 3.64 3.58 3.51 3.48 

11 4.00 3.88 3.80 3.7. 3.64 3.'8 3.'2 3.46 3.39 3,36 

n 3.89 3.78 3.70 3.63 3.54 3.48 3.41 3.35 3.28 3.2' 

23 3.79 	 3.68 3.60 3.33 3.44 3.38 3.32 3.19 ).16 
24 3.71 3.'9 3.51 3.45 3.36 3.29 3.23 3.10 3.07 

:IS 3.63 3.'2 3.43 3.37 3.28 3.22 US 3.09 3.03 2.99 


26 l.!6 	 3,44 3.36 3.)0 3.21 3.1l 3.08 3.02 2.9, 2.92 
27 3.49 	 3.38 3.30 3.23 3.14 3.08 3.02 2.96 2.89 2.86 
28 3.43 	 3.31 3.24 3.18 3.09 3.02 2.96 2.90 2.83 2.80 
29 3.38 	 3.27 3.18 3.12 3.03 2.97 2.91 2,84 2.78 2.74 
30 3.33 	 3.22 3.13 3.07 2.98 2.92 2.86 2,79 2.73 2.69 

3S 3.13 	 3.02 1.93 2.87 2.78 2,72 2.66 B9 2.'2 2.49 
<Ill 2.98 	 2.87 2.79 2.73 2.64 2," 2.'1 2.44 2.38 2,34 
50 	 2.79 2.68 2.60 2.'3 2.44 2.38 2.31 2.2' 2.18 2.14 


2.l'
60 2.67 2.47 2.41 2,)2 2.2' 2.19 2.12 2.0' 2.01 

70 2.lI 2.47 1.39 2.32 2.23 2.16 2.10 2.03 1.9' 1.92 


110 2.52 2.41 2.32 2.26 2.16 2.10 2.03 1.96 1.89 1.8' 
!IO 2.47 2.36 1.17 2.21 2,11 2.0' 1.98 1.91 1.83 1.79 

100 2.43 2.32 1.24 2.17 2.08 2.01 1.94 1.87 1.79 1." 
no 2.37 2.26 2.18 2.11 2.02 1.9' 1.88 L81 1.73 1.68 
ISO 2.31 1.1I 2.12 2,06 1.96 1.89 1.82 1.74 1.66 l.62 

200 2.26 2.1' 1.07 2,00 1.90 1.83 l.76 1.68 1.60 I." 
J50 2.23 2.12 2,03 1.97 1.87 1.80 1.72 1.6' 1.$6 1.1I 
300 2.21 1.W 1.01 1.94 1.8' 1.78 1.70 1.62 Ul 1.48 
400 2.18 2m 1.98 1.92 1.82 1.15 1.67 1.59 1.50 1.45 
!OIl 2.17 2.01 1.97 1.90 1.80 1.73 1.65 1.$7 1.48 L43 

600 2.16 1,04 1,96 1.89 1.79 1.72 1.64 1.36 1.46 1.41 
7!0 1.1' 1.03 1.95 1.88 1.78 1.71 1.6l U, 1.4' 1.40 

1000 2.14 2.02 1.94 1.87 1.77 1.69 1.62 U3 1.44 1.38 


