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Question 1 

Suppose that there are two categorical explanatory variables, sex (male or female) and 
handedness (rightM or left-handed). Suppose that people, coming to a shopping centre, are 
investigated: their sex is registered and they are asked about being left- or right-handed. Let 
probabilities that a person, coming to the centre, is MR, ML, FR, and FL (MR means male, right
handed etc.) are 9ll , 912, 921. and 922 respectively. Denote Yll, Y12, Y2h and Y22 the number of 
MR, ML, FR, and FL 

(i) among first 1000 people, 
(ii) coming during the day. 

Suppose that people come independently of each other, and that the. total number of people, 
coming during the day, has the Poisson distribution with parameter A.. 

a) Find the distribution ofY = [YII , Y12, Y2h Y22] in case (i) and in ease (ii). 
(10 Marks) 

b) 	 Suppose that design (i) is used, and results of the investigation are presented in the 
contingency table below. The question of interest is whether there is an association between 
sex and handedness. Examine this by testing the hypothesis that the variables are 
independent. 

Male 
Female 

(10 Marks) 

Question 2 

Xl and X2 are two independent random variables having the same distribution with the 
probability density function 

a) Does the distribution ofY belong to the exponential family? 
(8 Marks) 

1 
b) Show that E(inY) = - 28' 

(12 Marks) 



Question 3 

A bus driver wants to model how many passengers he gets from the bus stop close to the 
student home. He can think of three explanatory variables; which route it is (S am or 9 am), 
if it is during the semester or not, and the temperature. He has data for 20 days, given in the 
table below. He consider three different models, all analyzed in It (see edited printout in 
APPENDIX); model 1 gives resultl, model 2 gives result2 and model 3 gives result3. 

Route Semester Temperature 
1 3 Sam I semester S.S 
2 1 9am non-semester 11.5 
3 1 Sam non-semester 12.0 
4 3 Sam semester 14.S 
5 0 Sam non-semester -1.2 
6 0 Sam non-semester 7.S 
7 0 8am non-semester to 6.9 
8 1 9am non-semester 7.5 
9 6 8am semester 7.7 
10 2 8am semester 5.5 
11 1 8am non-semester 13.7 
12 1 8am non-semester 13.1 
13 0 9am non-semester 14.2 
14 2 9am non-semester 0.2 
15 4 8am non-semester -4.7 
16 0 9am non-semester 26.3 
17 3 9am semester 3.1 
18 2 8am semester -4.0 
19 1 9am non-semester 18.4 
20 2 8am non-semester -5.0 

a) Set up the generalized linear model (GLM) used for modell mathematically, specify 
assumptions, and specify the design matrix X for the first 6 observations. Also specify which 
strategy that is used to ensure identifiability, and discuss briefly altemative(s). Explain, 

·mathematically and with words, what model the R notation temp*semester gives (as in 
model 2 ). 

(6 Marks) 

b) Consider model 1. Based on the results from It: 
(i) 	 What is the expected number ofpassengers for the 9 am route, during the semester when 

it is 5.4 degrees C? 
(ii) 	 What is the expected number of passengers for the 8 am route, during non-semester when 

it is -15.2 degrees C? 

(4 Marks) 



c) We now want to compare models: Which of the models, modell, model 2 or model 3, would 
you prefer. Why? 

(4 Marks) 
d) Let Y J, ••• YN be independent responses with Yi - Po(~). For the model of interest, with p < 

N parameters, let Yi be the fitted values based on the maximum likelihood estimates. Find an 
expression, based on Yiand Yi , for the deviance in this case. 

(6 Marks) 

Question 4 

The probability density function for a negative binomial random variable is 

f(y + r) 

fy(y; 0, r) = y! fer) (1- oyOy 


for y = 0, 1, 2, ... , r > 0 and eE (0, 1), and where f( ) denotes the ~amma function. (There are 
also other parameterizations of the negative binomial distributions, but use this for now.) 

a) Show that the negative binomial distribution is a member of the exponential family. You can 
in this question consider r as a known constant. 

(8 Marks) 

b) 	 Use the general formulas for an exponential family to show that Eey) = f1 = r 1~9 and 
9 

Varey) = 11 -9 .
1

(4 Marks) 

c) 	 Set up a GLM for the dataset in Question 3 with a negative binomial response function and a 
linear component similar to that in model I.Argue for your choice of link-function. What role 
does r have? In which situations could it be beneficial to use a negative binomial response 
function instead of a Poisson response function? Why? 

(8 Marks) 

Question 5 

a)· Ifthe density function for survival times is Jet), what is the survival function Set)? 
(5 Marks) 

b) 	 150 female rats were bought in 50 litters of3 and randomly given a placebo (2 rats per litter) 
or a new drug (1 rat per litter). The rats were followed for 4 months, and the time at which 
they developed tumours was recorded. Some rats died without developing tumours and were 
recorded as right-censored at the time of death. The following R commands and output have 
been used to test whether rats given the drug have the same survival function as those given 
the placebo. 



> survdiff(Surv(t,delta)-treat) 

Call: 

survdiff(formula = Surv(t, delta) - treat) 


N Observed Expected (O-E)~2/E (O-E)-2/V 

treat=O 100 19 27.5 2.65 8.6 

treat~l 50 21 12.5 5.86 8.6 


Chisq= 8.6 on 1 degrees of freedom, p= 0.00337 

> coxph(Surv(t,delta)-treat) 

Call: 

coxph(formula = Surv(t, delta) - treat) ~ 


coef exp(coef) se(coef) z p 

treat 0.905 2.47 0.318 2.85 0.0044 


Likelihood ratio test=7.97 on 1 df, p=0.00474 n= 150 
What do you conclude? 

(15 Marks) 

Question 6 

.	If individual i has two continuous covariates Xi and Yi. the Cox proportional hazards model 
with no interaction between Xi and Yi can be written 

a) What is the hazard ratio comparing an individual with covariates (Xl; y) to one with 
covariates (X2; y)? Notice that the two individuals have the same value of the Y covariate. 

(10 Marks) 

b) 	 Write down the corresponding Cox proportional hazards model with an interaction between 
Xi and Yi' What is the hazard ratio comparing an individual with covariates(xl; y) to one 
with covariates (X2; y)? now? 

(l0 Marks) 

http:test=7.97


APPENDIX 

> resultl = glm(Passengers-temp+semester, family=poisson(link="log")) 

> summary(resultl) 

Coeff icients: 


Estimate Std. Error z value Pr(>lzl) 

(Intercept) 0.25406 0.30667 0.828 0.40741 

temp -0.03451 0.02462 -1. 401 0.16107 
semestersemester 1.08499 0.35365 3.068 0.00216 ** 

Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' , 1 

Null deviance: 30.406 on 19 degrees of freedom 
Residual deviance: 17.677 on 17 degrees of freedom 
AIC: 62.03 

,. 
> result2 = glm(Passengers-temp*semester, family=poisson(link="log")) 
> summary(result2) 

Coefficients: 
Estimate Std. Error z value Pr(>lzl) 

(Intercept) 0.44315 0.29124 1.522 0.1281 
temp -0.07445 0.03384 -2.200 0.0278 * 
semestersemester 0.54611 0.46383 1.177 0.2390 
temp:semestersemester 0.10002 0.05316 1. 881 0.0599 

Null deviance: 30.406 on 19 degrees of freedom 
Residual deviance: 13.981 on 16 degrees of freedom 
AIC: 60.334 

> result3 = glm(Passengers-temp+semester+route, family=poisson(link="log")) 

> summary(result3) 

Coefficients: 


Estimate Std. Error z value Pr(>lzl) 
(Intercept) 0.28227 0.32780 0.861 0.38918 
temp -0.03345 0.02501 -1. 338 0.18095 
semestersemester 1.06849 0.36035 2.965 0.00303 ** 
route9am -0.09713 0.42224 -0.230 0.81806 

Null deviance: 30.406 on 19 degrees of freedom 
Residual deviance: 17.623 on 16 degrees of freedom 
AlC: 63.976 



Normal Distribution Chi-Square Distribution 

Table C.1. Cumulallve Probabilities of the Standard Normal Dlstrlbulion. Table C.2. Percentiles of the X· Distribution 
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Table ~ (Continued) Percentiles of the t Distribution 
Student's Distribution (t Distribution) 

Table C-4 Percentiles of the t Distribution 
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Table c..a (Continued) Percentiles of the F Distribution 
F Distribution 

Table C-6 Percentiles of the F DIstribution 
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0.667 1.(10 1.13 U!I 1.2$ 1.28 1 • .10 I.R I.n2 .50 
.lI() B.D 9.110 9.16 9.~ 9.211 9.3) ~U, lI.n lO.n 

ItI.S 'II.U 19.2 1".2 '11.3 19.3 19.4 11>.4 19.4
RA;l'1··: J .'" :lII.S 39.0 '9.2 :19.2 '9.3 cl9.l 31>.4 39.' 39.'.",. "..S 951.0 99.2 91>.2 99.3 119.3 99.4 !19•• 99.4..F(A:v"v2) 199 199 Illt 1\19 19\1 199 1'>9 199,9\1' 1"F( I-A: Vl.V.) _.S _.0 _.2 _.2 .II1U _.3 ._.4 _-" -.. 

0.$85 0.118\ 1.00 1.06 1.10 I.U I.U 1.16 Ul 
.90 
.10 

'.H '.46 '.ll' '.:14 '.31 '.21 '.27 5.2$ U4 
ICI.I 9.11$ 9.28 9.12 9.01 ••!14 '.89 8.•S •.al 
17•• II\.O ".4 IS. I 14.9 14.7 14.6 14.5 

.W 

."•97S I'":14.1 lO.' 19.' 28.1 21<.2 37.9 'n.1 27-' 2703 
.>!It) S'.6 49.8 47.' 46.2 .,.~ 44•• 44.' 44.1 4).~ 
.!199 167.0 148.5 141.1 1".1 134.6 132.8 131.6 1J4.6 'l9.9 

4 .50 0.'49 O.8111 0.941 1.00 1.04 IJIO 1.08 UN 1.10 
.110 ~.,.. 4.l2 4.19 4.11 '.OS 4.UI l.W 3.11.' l.'94 

7.71 6.94. 6.$9 6.l9 6.:u. 6.16 6.0(1 6.~ 6.011.'" 12.1 10.6 1>.98 9.1\0 '.l6 1>.:10 ~.o7 ll.98 •.90 
.9" I IS.'.99 21.2 18.0 16.? .6.0 1J~2 ".0 .L8 IL7 
.99' )1.) 26.l ~.l 2J.2 n.s 22.0 21.6 21.4 11.1 

'14.' 61.2 16.2 ')A 51.7 .50., 49.7 49.0 48.'.
0.,:111 o.m 0.907 11.96.5 1.(10 1.02 I.ot I.OS 1.06 

.90 

.SO 
4.06 3.78 l.62 ).'2 lA' 3.40 ],]1 l.l4 l.U 
6.fi' S.1'9 :<.41 $.19 s.o~ 4." 4.1ll ••71~."10.0 '.4) 1.76 1.)9 ,.U 6.98 •.8' 6.'n 6.6& 

.'H 

.".91' 
16.3 11.1 12.1 11,4 11.0 Ill.' Ill.! 10.) 10.2 

.>!ItS 22.B 18.3 1&.' ".6 14.' 14.' 14.2 fLO 13.8 
~7,:t J7.1 H.l 31.1 ;to.• lS._ 1II.1 27.6 21':.

o.:su 0.7110 0.H86 O.!I4Z 0.977 1.\10 1,02 I.OJ 1.04
Ii .m !.110 1.78 l.~ l.;tO US l.1I 3.m 1.01 2.9S 1.06 

.95 '.99 '.14 4.76 4~1 4.)~ 4.~ 4.21 4.U 4.10 
11.11 7.26 UO 6.23 $.99 '.8l! '.70 5.060 ,.n.91' I '.n.99 11.7 10.11 9.n 11.15 '.47 ..... .8.10 1.9f,..,111.6 I<I.S 11.9 12.0 11.1 10.' 1004 10.4 

.999 

.11'95 
3,.S :11.0 23.1 :11.9 20.• 20.0 19.' , ••0 18.70._ 

0.506 0.167 0.871 0.926 O.IIIIS 1.00 1.01 1.01 
,110 
.SO 

~$9 ~16 1.00 2.96 1.1111 1.83 2.78 2.'15 ".72 
S." 4.74 4.35 4,,12 1.97 3.81 Jo.79 3.7J ua.9' 
8.07 6.54 ,-" '-'2 5.211 '.12 4.99 ".!IIl 4.82 

.99

.9" 
12.2 9." 8,45 1." 7.46 1.1' 6.W 6.114 6.72 

.99S 16.2 I:L~ ,0.9 10.1 9.$2 ".16 B."" a./i. 11,$1It., 15"'19.2 21.7 17,2 16.2 15.0 14.6 14.3.
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Table C-5 (Continued) PercenUles of the F DistributionTable C-6 (Continued) Percentiles of the F Distribution 

o.ft. 
N._ralOTdI 

ell ... 10 12 U 211 <4 JO 60 , 110 <L 

I .,0 2.04 2.07 2.09 2.12 213 1. IS 2.17 2.U 2.20 
.!III OO.l ~.7 61.: 61.7 62.0 62.3 62.~ 63.1 bJ.] 
.9j 242 244 146 24~ 241} 2~O 112 2H 2~ 
.97S 969 977 9IIj 99] 997 1,001 1.010 1,014 I.OI~ 
.W 6.0'6 6.1(K. "41~7 6,.209 6,23' 6,261 6.3!] I>,JJ9 6.)66 
.99j :!4.2::!4 24.42'" ~4,f>lO 24.336 24.940 2',1144 :!!I.2!iJ 2'.3S9 25.464 
.W!! 60'.620 610.670 61'.760 6:!U.91O 6H.~ 026,100 631.344.1 6)).970 ....620 

2 .jO 1.14 136 UH 1.39 1.40 1.41 I.... J 1.4J 1.44 
.<.10 9.3\1 ~.41 9.4:! 9.44 ~.4" 9.46 9.47 9.48 9.4' 
.115 19.4 19.4 19.4 19.4 19.5 19.5 19.' 19.' 19.5 
.97S 3~"4 ]'1.4 3'1.4 3.,4 19.j 39.S 39.S 39.S 39.S 
.99 994 99.4 99.4 99.4 99.' 1J9.~ 011.$ 90.S 99.j 
.99~ 199 199 199 1...9 199 1119 199 199 200 
.999 ""9.4 1I~9.4 90\1,4 999.4 999.S 99<'-' 9\19.' 999.' 9')9.' 

3 ."0 
.90 
.9j 

1.18 1.20 1.21 
5.2) 5.22 5.20 
11.79 11.74 •.70 

1.23 1.23 1.24 1.2, 
5." '.I~ •. 17 S.I S 
8.61> H.64 3.62 11.'7 

1.26 
S.14 
8." 

1.27 
'.Il 
H,j) 

....7' 
99 

14.4 14.3 14.3 
27.2 27.1 ~".9 

14.2 14.1 14.1 14.0 
26.7 26.6 26. 26,J 

13.9 
26.:! 

13.9 
26.1 

.99' 

.'199 
43.7 43.4 4.\.1 
129.~ 12lI.) l:n.4 

42.K 42.6 4:!.J 42.1 
126.4 12'.9 12'.4 124_' 

42.0 
124.1' 

41.8 
I.H.S 

4 .SO 1.\1 1.l1 1.14 1.15 1.)(, 1.16 1.18 1.13 1.19 
.90 
.9, 
.975 

3.'112 3.90 3.K7 
'.96 '.91 j.86 

1.114 8." 8.66 

].114 ].83 3.82 3.79 
j.30 S.77 ,." S.69 
8.j6 B." 8.46 8.36 

3.73
'.66 
~.31 

J.76 
j.63 
8.26 

.99 14.5 14.4 14.2 14.0 13.9 13.8 13.1 13.6 IJ.~ 

.9en 21.0 ZO.7 :0.4 20.1 20.0 19.9 19.6 19.j 19.3 

.9'I'J 48.1 47.4 46.8 46.1 4'.' 4'.4 44.7 44.4 44.1 

j ..50 1.117 1.09 1.10 1./1 1.12 1.12 1.14 1.14 /.Ij 
.'110 J.JO J.27 3.24 3.2' 3.19 3.17 3.14 ).12 3.11 
.95 4.74 4.68 4.1\2 4.~6 4.'3 4.jO 4.43 4.40 4.n 
.975 6.62 6.n 6.43 6.33 6.28 6.23 6.12 6.(17 6.02 
.99 16.1 9.89 9.72 9.,j 9.47 "'.18 9.ZO 11.11 9.02 
.m 1l.6 1l.4 1l.1 12.9 12.' 12.7 12.4 12.] 12.1 
.999 26.... 26.4 25.9 2'.4 2S.1 24.~ M.l 24.1 23. 

6 •.50 1.0' 1.06 1.07 1.08 1.09 1.10 1.11 1.12 Ll2 
.90 2.94 Z.90 2.•7 2.84 2.82 2.80 2.16 2.74 2.72 
.95 4.06 4.00 ].94 3.87 3.114 3.81 3.74 ).70 3.67 
.97' 
.99 
.9en. 5.46 5.37 5.27 

7.B? 7.72 7.56 
10.2 10.0 9.•1 
1••4 11.0 17.6 

5.17 '.12 '.(17 4.96 
7.40 7.JI 7.23 7.06 
9.59 9.47 !I.l6 9.12 
17.1 16.9 16..7 16.1 

4.90 
6.91 
9.00 
16.0 

4.85
'.18 
8.B8 
1'.7 

7 •.50 1.03 I.IM 1.05 1.07 1.07 1.08 1.09 LID LlO 
.90 
.95 

2.70 2.67 2.63 
).M .1." 3.51 

2.59 2.'8 2.'6 2." 
3.44 J.41 3.l8 3.JO 

2.49 
L27 

2.47 
U3 

.975 

.90.-. 4.76 4.e.7 4.57 
6.62 ".47 6.31 
•.lI 8.11 7!n 
14.1 1l.7 U., 

4.47 4.42 4.36 4.25 
6.16 6.07 $.99 5.82 
7.7' 7.6' 7.'3 1.31 
12.9 12.1 12.' 12.1 

4.20 
'.74 
7.19 
II.' 

4.14 
5.6' 
7.V8 
11.7 

0.... 
dr 

8 	 .50 
.90 
.9j 
.975 
.99 
.995 
.999 

, 	 •.50 
.90 
.95 
975 1•.99 
.99' I 
.999 I 

10 	 .50 
.!III 
.95 
.915 
.99 
.9v5 
.99!I 

12 	 •.50 
.90 
.95 
.975 
.99 
.995 
.999 

U 	 .lO 
.90 
.9' 
.97.5 
.99 
.995 
.999 

20 	 .50 
.90 
.9' 
.975 
.99 
.995 
.999 

24 	 .'0 
.90 
.95 
.975 
.99 
.995 
.999 
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NvmeralMdf 

,2 3 4 6 1 9 

0.499 
3.46 
'.32 
7.n 
11.3 
14.7 
2'.4 

0.757 
3.11 
4.46 
6.06 
8.6' 
11.0 
18.' 

0.860 
2.92 
4.07 
j.42 
7.59 
9.60 
15.8 

0.91' 
2.81 
l.84 
5.05 
7.01 
1I.SI 
14.4 

0.948 
2.73 
J.69 
4.82 
6.U 
8.]0 
13.j 

0.971 
2.67 
3.'•. 
4.65 
6.37 
7.95 
12.9 

0.988 
2.62 
3.lO 
4,j) 
6.18 
1.69 
12.4 

1.00 
2.59 
3.44 
4.43 
6.01 
7•.50 
12.0 

1.01 
2.56 
3.39 
4.36 
'.91 
7.34 
n.1 

0.494 
3.36 
'.12 
7.21 
10.6 
13.6 
D.9 

0.149 
3.01 
4.26 
5.71 
8.02 
ID.I 
16.4 

0.1$2 
2.81 
1.116 
'.08 
6.99 
1.72 
13.11 

0._ 
2.69 
3.6J 
4.12 
6.42 
1.96 
11.6 

0.939 
2.61 
3.48 
4.41 
6.06 
1.47 
11.7 

0.962 
2.55 
3.37 
4.n. 
'.80 
7.13 
11.1 

0.918 
2." 
3.29 
4.10 
'.~I 
6.88 
10.7 

0.990 
2.47 
3.ll 
~.IO 
5.47 
6.~9 
10.4 

1.00 
2.44 
l.Ia 
4.03 
'.35 
6.~ 
10.1 

0.490 
3.l9 
4.96 
6.<014 
10.0 
11.' 
21.0 

0.743 
l.92 
4.10 
'.46 
7.'6 
9.43 
14.9 

0.84$ 
l.n 
3.71 
4.83 
6S" 
8.08 
12.6 

0.899 
2.61 
1....8 
4.47 
'.99 
7.34 
11.3 

0.932 
l.n 
3.33 
4.24 
5.64 
6.87 
10..5 

0.954 
1.46 
322 
4.07 . 
'.39 
6.54 
9.93 

0.971 
2.41 
3.14 
3.95 
5.10 
6.30 
9.U 

0.98) 
1.3. 
3.07 
3.85 
5.06 
6.12 
9.10 

0.992 
1.3~ 
3.02 
3.78 
4.9. 
5.97 
8.96 

0.484 
1.IB 
4.n 
6.55 
9.J3 
11.8 
18.6 

O,73S 
2.81 
3.119 
'.10 
6.93 
8.51 
Il.O 

O.8H 
2.61 
3.4" 
4.47 
'.9' 
7.21 
10.8 

0.888 
2.4. 
3.26 
4./2 
'.41 
6.n 
9.63 

0.1121 
2.39 
3.11 
3.89 
'.06 
6.07 
M.'9 

O..... l 
2.33 
3.00 
3.73 
4.82 
'.16 
•.38 

0.9'9 
2.28 
2.91 
3.61 
4.64 
~.'1 
8.00 

0.972 
2.24 
1.U 
l.SI 
4.SO 
.5.3$ 
1.71 

0.981 
2.21 
2.80 
3.44 
4.39 
j.20 
7.41 

0.478 
3.07 
4.'" 
6'zo 
I.~B 
10.8 
16.6 

0.726 
Z.70 
3.611 
4.77 
6.36 
1.70 
11.3 

0.826 
2.49 
3.29 
4.U 
j.42 
6.411 
9.34 

0.818 
2.36 
3.06 
3.110 
4.89 
UO 
8.2S 

0.911 
2.27 
2.90 
3.511 
4." 
'.J7 
7•.57 

0.9]) 
2.21 
2.79 
3.41 
4.31 
'.07 
7.09 

0.949 
2.16 
~.71 
3.29 
4.14 
4.85 
6.74 

0.9(,0 
2.12 
2.64 
3.10 
4.00 
4.61 
.....7 

0.970 
2.09 
2.'9 
3.11 
3.89 
"'.54
....l6 

0.472 
2.97 
4.35 
5.87 
1.10 
11.114 
14.a 

0.718 
2.59 
3.49 
4.46 
'.85 
6.99 
9.95 

O.~16 
2.31 
3.10 
1.B6 
4.\14 
'.B2 
8.10 

0.8611 
2.2j 

l.87 
3.51 
4.43 
'.17 
7.10 

0.900 
2.16 
2.71 
J.29 
".10 
4.76 
6.46 

0.922 
2.09 
2.60 
3.13 
3.17 
441 
6.02 

0.938 
2.04 
2.51 
3.01 
l.7D 
4.26
'.69 

0.950 
2.00 
2.45 
2.1)1 
).56 
4.09 
'-44 

0.959 
1.96 
2.39 
2.11.. 
3.46 
3.96 
5.2A 

0.469 
2.93 
4.21. 
.5.72 
7.82 
9." 
14.0 

0.714 
2.~ 
3.40 

'4.32 
5.61 
6.66 
't.34 

0.812 
2.33 
l.OI 
3.72 
4.72 
'.52 
7'" 

0.163 
2.19 
l.18 
3.38 
4.22 
4.JI<I 
6.59 

0.895 
1.10 
2.62 
3.15 
).90 
4.49 
5.98 

0,917 
2.04 
2.SI 
2.99 
3.67 
4.1\l,." 

0.932 
1.98 
2.42 
2.'7 
3.jO 
3.99 
'.23 

0.944 
1.<014 
1.16 
2.78 
l.liI 
3.83 
4.99 

0.953 
1.91 
l.JO 
2.10 
L2f; 
3.69 
4.111 
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Table C-5 (ContInued) Percentiles of the F Distribution Table C-5 (Continued) Percentiles of the F DIstribution 

De... 
elf 4 

S .'<1 
.~ 
.93 
.975 
.9'i 
.~~.

9 .30 
.90 
.~s 
.91!! 
.99 
.99' 
.~9 

10 .50 
.'110 
.95 
.975 
.99 
.995 
.99Y 

12 .30 
.90 
.95 
.9" 
.99 
.~.

1:1 Jl) 
.90 
.'J!I 
.973 
.M 
.995.

20 .511 
.110

.".915 

.99 

.995 
.999 

24 .,.;1 
.90
.9' 
.97$ 
.'19 
.99:1.

10 

1.0'2 
2.54 
3.35 
4.30 
$.lil 
7.21 
11.5 

1.01 
2.42 
3.14 
3.96'.2;;
6.42 
9.1'9 

1.00 
2.32 
2.9R 
J.n 
4"$ 
3.8' 
8.7S 

0.989 
2.19 
2.7$ 
3.)7 
4.JO

'.09
7.29 

0.971 
2.06 
l.S4 
J.CIIi 
).111.> 
4.42 
6.08 

0.9\16 
I.N 
2.)' 
2.77 
J.37 
3.IIS 
$.08 

0.961 
'.111 
l':iU 
2.601 
U7 
3.59 
4.64 

12 

1.1ll 
l.~ 
3.28 
4.lO 
5.67 
7.01 
11.2 

1.01 
:ILl. 
3.07 
3.117 
$.n 
6.1) 
'U1 

1111 
~.28 
2.91 
).6~ 
4.71 
$.66 
8 ... , 

1.00 
1.15 
l.6Il 
)28 
4.10 
4.91 
7.00 

0._ 
2.02 
ZAII 
2.96 
'-07 
,us 
'.~I 

Il.V77 
1.119 
2.:.21 
.1.68 
).2) 

'.68 
••82 

0.972 
1.1l 
.UII 
1.54 
J.O' 
U2 
4.39 

U 

1.04 
'.46 
),22 
4.10 
'.n 
6.~1 
10.' 

1.03 
2.U 
3.(11 
::1.77 
4.96 
6.01 
924 

1.02 
2.24 
%.84 
3.52 
U6 
$.47 
8.13 

1.01 
2.10 
2.6% 
3.1$ 
4.01 
4.7~ 
11>.71 

1.00 
1.91 
%.40 
2.86 
3.'2 
4.07 
'.S4 

0.'III\l 
1.84 
2'» 
2.51 
1.oY 
3.50 
4 . .56 

0.983 
1.18 
2.1/ 
2.44 
J.1\9 
3,15 
".14 

N_lotelf 

20 24 

U)) 1.06 
2A2 2.40 
3.15 3.12 
4.00 3." 
S.J6 Sol. 
0.61 6.50 
10.S 10.3 

1.04 1.0S
2.» 2.28 
2.94 2.90 
1.M 3.\\1 
4.81 4.73,.ft] ,.U 
8.'lO 8.'72 

1.0J 1.04 
2.20 2.11I 
2.11 2.74 
342 3.37 
4.4' ...33 
'.27 :S.17 
7.80 7.64 

1.02 1.0J 
'l.I16 2.04 
Z • .S4 2.51 
1.07 3.0l 
3.86 J.1R 
4-'3 4.43 
""40 4.2' 

1.01 1.02 
1.92 1.90 
:.33 t.29 
2.76 2.70 
.).37 J.l' 
Uti ).79 
:l.l!I S.IO 

1.00 1.01 
1.79 1.77 

2.12 2.011 
2.46 2.41 
2.94 2.86 
3.)1 3.22 
4.29 4.15 

0._ •.00 
I.n 1.70 
2.0] I.!II 
2.33 2.27 
2.74 l,66 
3.06 2.97 
3.87 3.74 

!II) 

1.07 
2.]8 
3,011 
3.89 
5.20 
6.40 
10.1 

I.OS 
2~S 
2.86 
3.S\I 
4.M 
'.62 
KJ5 

I.OS 
2.16 
l.70 
3.31 
".25 
5.07 
7.47 

1.03 
2.01 
2.47 
2.96 
3.70 
4.n 
6.09 

1.02 
I.A? 
2.2' 
2.64 
3.2/ 
3."" 
4.95 

1.01 
1.74 
2.04 
.1.lS 
2.7R 
l-11 
4.00 

1.01 
1.61 
1.114 
2.21 
l.S!! 
2..17 
3.S9 

60 

1.08 
2.34 
l.Ol 
J.7' 
$.0) 
6.11 
'9.13 

U)1 
2.11 
2.~ 
.l.4S 
·U8 
'.41 
11.19 

Ul6 
l.1l 
1.62 
no 
4.08 
4.86 
1_t2 

1.05 
1.% 
2.31 
2.85 
] . .>4 
".12 
S.76 

1.0] 
1.82 
2.111 
1.'2 
1.0!S 
3.48 
4.64 

1.02 
1.63 
1.9, 
2.22 
2.61 
2.92 
3.10 

un. 
'.61 
'.1'4 
2.4lII 
%.40 
2.66 
3.l!1 

120 

U18 
2.12 
21i7 
"l.7l 
4.9$ 
6.G6 
9-'3 

Ul7 
1.18 
2.U 
3.39 
4.40 
3JO 
8.00 

1.06 
2.08 
2.58 
3.14 
4.00 
".15 
6.94 

1.05 
1.93 
2.34 
Z.7~ 

3.45 
4.01 
5.S9 

1.04 
'.7~ 
2.11 
'2.41) 
l.!>6 
3.)7
".48 
).Ol 
1.64 
1.110 
2.16 
2.'2 
2.81 
3.54 

un 
I.n 
1.19 
1.01 
1.31 
U5 
3.14 

"" 
1.09 
2.29 
2.93 
l.67 
".16 
5.95 

t·n 

I .• 
2.16 
2.11 
3.n 
01 
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