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Question 1 

In surgery, it is desirable to give enough anaesthetic so that patients do not move when an 
incision is made. It is also desirable not to use much more anaesthetic than necessary. In 
an experiment, patients are given different concentrations ofanaesthetic. The response 
variable is whether or not they move at the time of incision 15 minutes after receiving the 
drug. 

Concentration 
0.8 1.0 1.2 1.4 1.6 2.5 

Move 6 4 2 2 0 0 

No move 1 1 4 4 4 2 

Total 7 5 6 6 4 2 

Proportion 0.17 0.20 0.67 0.67 1.00 1.00 


(a) Suggest an appropriate model to explain the impact ofanaesthetic on the response 
variable. 


(6 Marks) 

(b) Write an R program which reads these data into R data set called ana. The program 

should then produce a contingency table and a glm analysis 

(8 Marks) 


(c) From the glm analysis below, what can you conclude between concentrations of 
anaesthetic and movement ofpatients? 

coef.est coef.se 

(Intercept) -6.469 2.418 

cone 5.567 2.044 


n = 30, k = 2 
residual deviance = 27.8, null deviance = 41.5 (difference = 13.7: 

(6 Marks) 

Question 2 

(a) Defme the deviance of a generalised linear model. How can deviances be used to 
compare two models, Ml and Ml, when Ml is nested within Ml? 


(3 Marks) 


(b) The data below show the number of people in certain administrative region of a 
country, who were strip-searched by the police in a recent year, and the number of 
them who were not subsequently charged with any offence. 

Region Sex Strip-searched Not charged 
A M 172 100 
A F 13 6 
B M 302 166 
B F 46 30 
C M 2057 1266 
C F 219 111 
D M 91 57 
D F 20 15 
E M 127 93 
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E F 18 14 


The computer output below shows an analysis of these data using a binary logistic 
regression model for the probability of not being charged following a strip-search. In 
the analysis of deviance table, the five regions have been entered as a single factor 
(Region). 

Coefficients: 
Predictor Estimate std. Error z-value P(>lzl) 
Constant 0.07385 0.18607 0.40 0.69143 
A -0.02497 0.18404 -0.14 0.89205 
B 0.138n 0.15480 0.90 0.37002 
C 0.34611 0.24884 1.39 0.16426 
D 0.75523 0.24058 3.14 0.00169 
MALE 0.23700 0.12050 1.97 0.04921 

Null deviance: 28.8485 on 9 degrees of freedom 

Residual deviance: 9.5067 on 4 degrees of freedom 

AIC: 70.522 


Analysis of Deviance Table 

Model: ?I link:? 


Terms added sequentially (first to last) 

Df Deviance 

NULL 9 28.8485 
Region 5 13.3434 
Sex 4 9.5067 

i) What can you conclude about the effects of Sex and District on the probability of 
not being charged following a strip~search? 

(14 Marks) 
ii) Construct a 95% confidence interval for the odds in favour ofnot being charged 

following a strip-search for a male in Region B. 
(3 Marks) 

Question 3 

Suppose that YI. ... , Yn are independent Poisson random variables, with E(Yi) = Ili, 1 :::s 
'<,_ n. 

Let H be the hypothesis H : Ill. ... , J..ln 2: O. 
(a) Show that D, the deviance for testing 

Where XI,_ •..,xn are given covariates, and Jl, are unknown parameters, may be 
written 

D =2 lLYilOB/li - {i LYi - pT L XiYi] 
where you should give equations from which (fi, p) can be determined. 

(15Marks) 
(b) How would you make use ofD in practice? 

(5 Marks) 
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Question 4 

This is a sequence of reported new cases per month ofAIDS in a hospital for each of36 
consecutive months. These data are used in the analysis below, but have been grouped 
into 9 (non-overlapping) blocks each of4 months, to give 9 consecutive readings. 
It is hypothesised that for the logs of the means, either, there is a quadratic dependence on 
i, the block number or, the increase is linear, but with a 'special effect' (ofunknown 
cause) coming into force after the first 5 blocks. 

Discuss carefully the analysis that follows below, commenting on the fit ofthe above 
hypotheses. 

(20 Marks) 
n _ scan,) 

3 5 16 12 11 34 37 51 56 


i sean() 

1 234 5 678 9 


sumrnary(glm(n-i,poisson)) 

deviance = 13.218 


d.f. = 7 

Coe:fficients: 


Value Std.Error 

(intercept) 1.363 0.2210 

i 0.3106 0.0382 


~1 i*i summary(glm(n- i + ii. poisson)) 

deviance = 11.098 


d.:f.= 6 


Coe:f:ficlenl.:.s: 
Value Std.Error 


(Intercept) 0.7755 0.4845 

i 0.5845 0.1712 

ii -0.02030 0.0141 


special _ sean() 

1 1 1 1 122 2 2 
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special _ factor(special) 
summary(glm(n- i + special: poisson)) 
deviance = 8.2427 

d.f.= 6 
Coefficients: 

Value Std. Error 
(intercept) 1.595 0.2431 
i 0.2017 0.0573 
special 0.6622 0.2984 

Question 5 

The General Social Survey (GSS) is a sociological survey used to collect data on 
demographic characteristics and attitudes ofresidents. In 1994 the survey had two 
attitude items measured on a 5-point Likert scale. 
Item 1: A working mother can establish just as warm and secure a relationship with her 

children as a mother who does not work. 
Item 2: Working women should have paid maternity leave. 
Responses to these items are tabulated below; 

Item2 

Strongly Strongly 

Item 1 Agree Agree Neither Disagree Disagree 

Strongly Agree 97 96 22 17 2 234 

Agree 102 199 48 38 5 392 

Disagree 42 102 25 36 7 212 

Strongly Disagree 9 18 7 10 2 46 

250 415 102 101 16 884 

What's the nature of the dependency between the two items? 
(20 Marks) 
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Question 6 

(a) Consider a random variable T measuring the time to failure ofmachinery and defmed 
by the probability density function 

i) Defme the survivor function as used in survival analysis, and show how it is 
related to the probability density function. 

(2 Marks) 
ii) Derive the survivor function for the Weibull distribution with probability density 

function 

f3 le ~t G)!fr(t: IJ. PI 	 t 20: P> O. IJ> o. 
' 8'" 

t: 

(2 Marks) 
iii) 	 Show that if time to failure follows a Weibull distribution, a scatter plot ofa 

suitable function ofthe survivor function plotted against log(time) can be used to 
estimate the parameters eand ~. 

(3 Marks) 
(b) A quality control engineer is studying the reliability ofa particular type ofmachine, 

by measuring the times to failure for eleven randomly selected machines. The times 
(in thousands ofhours) are as follows, where * indicates a censored value. 

Machine 5 6 7 8 9 10 11 

Time 
(thousands 7.432 1537 3.169 9.500 5.993 6.369* 9.400* 4.219 6.683 4.700 6.148 

ofhours) 

The engineer asks you to estimate the 'average' time to failure. 

i) Explain why the mean time may not be a sensible average for data like these. 
Compute a preferable alternative measure of location. Justify your choice of 
measure. 

(3 Marks) 
ii) Compute the Kaplan-Meier survivor function for these data and plot the survival 

curve. 
(4 Marks) 

iii) Draw a suitable graph to investigate whether these data can be modelled using a 
Weibull distribution, and interpret the graph. 

(4 Marks) 
iv) Draw a straight line through the points on your graph by eye and use it to estimate 

the parameters for a Weibull distribution fitted to these data. 
(2 Marks) 
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Question 7 

A cohort of subjects, some non-smokers and others smokers. was observed for several 
years. The number of cases of cancer of the lung diagnosed among the different 
categories was recorded. Data regarding the number of years of smoking were also 
obtained from each individual. For each category the person-years of observation were 
calculated. The investigators wish to address the question ofthe relative risks of smoking. 
In the observed data the average number ofcigarettes smoked per day represents the daily 
dose, and the years of smoking together with the average number of cigarettes smoked 
daily representing the total dose inhaled over time. The results of the analysis are given 
below; 

Response var~ate: CASES 

Distribution: Poisson 


Link function: Log 

Fitted te~s: Constant, PERSONYR, CIGS_DAY, SMOKING 


*** Summary of ana1ysis *** 

mean deviance 
d.f. deviance devianoe ratio 


Regression 3 63.168816931 21.056272310 21.06 

Residual. 31 74.12202731.1 2.391033139 

Total. 34 1.37.290844242 4.037966007 


Change -3 -63.16881.6931 21.056272310 21.06 
* MESSAGE: ratios are based on dispersion parameter with val.us 1 

*** Estimates of regression ooefficients *** 

estimate s.e. t(*) 

Constant -4.669 0.988 -4.72 

PE~~ONYR 0.000410 0.000104 3.94 

CIGS DAY 0.0559 0.01.00 5.56 

SMOKING 0.0888 0.01.66 5.34 

• MESSAGE: s.e.s are based on dispersion parameter with val-ue 1 

Justify the method of analysis, state the model, interpret all relevant estimates and write a 
short report. (20 Marks) 
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STATISTICAl TABLES 

T_eA.1 

Cumulallva standardized Monnal Dilltrlbulion 

A(z) i. the integra! of the .tandardized oormal 
distribution from - 00 to z (in other words. the 
ar.. under the curve to the left of z), It gives the 
probability of a nonnal random variable not 
heing more than z standard deviations above its 
mean, Values of z of particular importance: 

: A(l) 
1,&15 0,9500 Lower IUnit of right ~%tail 
1.%0 0,97~ Lower limit of right 2.5% ..11 
2.326 0,9WO Lower limit of rigllt 1% tallSTATISTICAL 
2J76 0,9!J~ Lower linUtor rlshI0,''II> tall 
3,090 0,9990 Lo",el UmU of right 0.1 % tall 
~99!)l Lower ti.rtUt of ri.llht 0.0'% rail 

... .) ·2 ·1 1 Z TABLES 
0,00 O,oi 0,02 0,03 0,04 O,Ol 0,06 0,07 

0,0 O,lOOO O,~ O..lOllO 0,'120 0,5160 0,'199 0.l139 0,'279 0.5319 0.'359 
0.1 0.'398 0.'438 0-'478 0."17 0.5557 0,5596 0.5636 0.:167' oJ714 0.57'3 
0.2 0,5793 0.5831 0.5871 0,5910 0.'948 0,$987 0.6026 0./i064 0.6103 0.6141

Cumulative nonnal distribution 0.3 0,6179 0.6117 0.62" 0,6193 0.6331 0.6368 0,6406 0.6443 0,6480 0.6'17 
0,4 0,6554 0.6'91 0.6628 0.6664 0.6700 0,6736 0,6772 0.6808 0.6844 0.6879 

Critical values of the t distribution 0,' 0.69" 0.6950 0,69U 0.7019 0,7054 0,7088 0.7123 0,7157 0,7190 0.7224 
0,6 0,7m 0.7291 0.7324 0.7357 0.7389 0.7422 0.74'4 0.7486 0.7517 0.7549 
0.7 0,"80 0.7611 0.7642 0.7673 0.7704 0,??34 0.7764 0.7794 0.7823 0,m2Critical values of the F distribution 0.1 0,7811 0.7910 0.7939 0,7967 0.799' 0.8023 O.toll 0.8078 0,8106 0.8133 
0.9 0,81l9 0.8186 0.8212 0.8238 0.1264 0.8289 0.831l 0,8340 0,836' 0.8389 

Critical values of the chl-equared distribution 1,0 0.8413 0.8438 0.8461 0.8485 O.I~ o.lm 0.8"4 0.1l77 0.859!J 0.8621 
I.l 0.8643 0.8665 0.8686 0,8708 0,1729 0.8749 0,8770 0.8790 0,8810 o.a830 
I.l 0.11849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0,9015 
1.3 0,9032 0.9049 0.9066 0.9082 0,9099 0.911l 0.9131 0.9147 0.9162 0.9177 
1.4 0.9192 0,9207 0,9221 0.9236 0.92'1 0,926' 0.9279 0.9292 0.9306 0,9)19 
U 0,9332 0.934' 0,93" 0.9310 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441 
1.6 0,9452 0.9463 0.9414 0.9484 0.949' 0.950' 0."" 0.952' 0.954'0.9," 
1.7 0,9554 0.9564 0.9573 0.9582 0,9591 0.9599 0._ 0.9616 0,962' 0.9633 
1,8 0.\1641 0.\1649 0.9656 0,9664 0.9611 0.9671 0.9686 0,9693 0.9699 0.9706 
1,9 0.9113 0.9719 0..9726 0.9731 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767 
2,0 0.9m 0.9778 0.,9783 0.9788 0,9793 0.9798 0.9803 0.,9808 0.9811 0.9817 
1,1 0,9811 0,98:16 0,9830 0.9834 0..9838 0,9841 0.9846 0.9150 0.98'. 0,9857 
l.2 0.9161 0.._ 0.9868 0..9871 0,9875 0.987' 0.9881 0._ 0.9887 0.9S90 
2.3 0.9893 0,98!/6 0.9898 0.9901 0,9904 0,9906 0.,9909 0.9911 0.9913 0.9916 
2.4 0.9918 6.9920 0.9922 0.992' 0.9927 0.9929 0..9931 0,9922 0.9934 0.9936 
2.' 0.9838 0._ 0..9941 0.9943 0.994' 0,_ 0..9941 0.9949 0,99'1 0,99'1 
2.6 0.,99'3 0,99" 0.9956 0..9957 0.9959 0.,9960 0.9961 0.9962 0.9963 0.9\164 
2.7 0.996' 0.._ 0.9967 0.9968 0.._ 0.9970. 0.9911 0.,9972 0..9973 0..9974 
1.8 0.9!J74 0.997' 0..9976 0..9977 0.9977 0.9978 0..9979 0.9979 0.,9980 0..9981 
2,9 0.,9911 0.9982 0.,9912 0.9!J83 0.._ 0.9984 0.998' 0.9985 0.,9986 0.9986 
3.0 0.9987 0.,9987 0..9987 0.,9981 0.9988 0.9989 0.,9989 0.9989 0.9990 0.9990 
3.1 0,9990 0.99!J1 0.9991 0,99!J1 O.99!Jl 0,9991 0.9992 0.99!)2 0.9993 0.9993 
3.1 0.99!J] 0,99!J3 0..9994 0.99!J4 0._ 0._ 0.9994 6.999' O.99!J5 0.999' 
3.] O.99!J' 0.99!J' 0.99!J' 0.9996 0.9996 0.9996 0.,9996 0.,9996 0.,9996 O.99!J1 
3.4 0.9997 0.9997 0..9997 0..9997 0.9997 0.9997 0..9997 0.9997 0.9997 0.._ 

3,' 0.9998 0,9998 0..9998 o..99!J8 0,_ 0.9998 0..9998 0,9998 o.,99!J8 0._ 
3,6 0.9998 0,9998 0,999!) 

o c. 00ugMrty 2001, 2OD2 (~rtyO/'tlUC.'*), "....lIIble.,..,. MIn oornpMd to aClOoff..wmy tha 1at c. Dtll.lQl'lalt»' ~ to_1__ :xm.""...U__OIIfonjI.,.." ..... bo_...~_........ - ......-. 




STATISTICAl TABLES 2 STATISTICAL TABLES S 

TABU! A.2 TMlLEA.S 

I DI.tI1Dullon: Crllical V.IuH of t F Dlllrlllllllon: CrillUl V._ of F If" .Ignlllcl_ level) 

SI,.Jfl_IWflI " 18 Il 14 16 18 18 

Dtgreuo/ 
.tr-Jt>m 

Two·mllod , ..t 
OnNalled lui: 

10% 
!% "" 2."', 

1% 
1% 

1% 
0.$% 

0.2% 
0.1% 

0.1% 
0.05% 

..
I 161.45 199.50 215.71 224.58 230.16233.99236.77 238.88 240.54 241.88 243.91 245.36 246.46 24712 248.o! 
2 18.$1 19.00 19.16 19.25 19.30 1913 19.35 19.37 19.38 19.40 19.41 19.42 19.43 19.44 19.0 

I 
2 
3 

6314 
2.920 
2.3'3 

12.706 
4.303 
1.I82 

31.821 
6.96' 
4.541 

63.657 
9.925 
5.841 

318.309 
22.327 
lO.m 

636.619 
31.599 
12.924 

3 10.13 
4 7.71, 6.61 

9.55 
6.94 
5.79 

9.28 
6.59 
5.41 

9.12 
6.39 
5.19 

9.01 8.94 
6.U 6.16
5.0, 4.9$ 

8.89 
6.09 
4.118 

8.15 
6.04 
U2 

8.81 
6.00 
4.77 

8.79 
'.96 
4.74 

8.74 
5.91 
4,68 

8.71 
'.87 
4,64 

8.69 
5.84 
4.60 

8.67 
'.82 
08 

8.06 
'.80 
4.56 

4, , 
7 
8, 

10 

2.132 
2.015 

1.943 
1.894 
1.860 
1.833 
1.812 

2.776 
2.571 

1.447 
2.365 
2.306 
2.262 
2.228 

3.747 
3,36' 

1.I43 
2.998 
2.896 
2.821 
2.764 

4.604 
4.032 

3.707 
3.499 
3.355 
3.250 
3.169 

7.173 
5.893 

'.201! 
4.715 
4.501 
4.297 
4.144 

1.610 
6.869 

'.959 
5.408 
5.041 
4.781 
4.$81 

6 ,.,9 
7 5.59

• 5.32 
9 5.12 

10 4.96 

11 4.84 
l2 4.75 

!.l4 
4.74 
4.46 
4.26 
4.10 

3.98 
3.89 

4.76 
4.3' 
4.07 
3.86 
3,71 

3.59 
3,49 

4.'3 4.39 
4.12 3.97 
3.84 3.69 
3.63 3.48 
3.48 3.33 

3,W3.36 
3.U 3.11 

4.21 
3.87 
3.'8 
3.37 
3J2 

3.09 
3.00 

4.21 
3.79 
3.50 
3.29 
3.14 

3.01 
2.91 

4.1, 
3.73 
3.44 
3.23 
3.07 

2.95
U, 

4.10 
3.68 
3.39 
3.18 
3.02 

2.90 
2,80 

4.06 
3.64 
3.35 
3.14 
2.88 

2.8' 
2.7' 

4.00 
B7 
3.28 
3.07 
2.91 

2.79 
2.69 

3.96 
3J3 
3.24 
3.03 
2.86 

2.74 
2.64 

3.92 
3.49 
3.20 
2.99 
2.83 

2,70 
2.60 

3.90 
3.47 
3.17 
2.96 
2,80 

2.67 
2.57 

3.81 
3.44 
3.1' 
2.94 
2.77 

2.65 
2.'4 

II 
n 
13 

1.796 
1.782 
1.771 

2.201 
2.179 
2.160 

2.718 
2.681 
2.650 

3.106 
3.055 
3.012 

4.025 
3.930 
3,.,2 

4.437 
4.318 
4.lll 

13 
14 
IS 

4.67 
4.60 
4.54 

3.81 
3.74 
],68 

3.41 
3.34 
3.29 

3.18 
3.11 
3.06 

3.03 
2.96 
2.90 

2.92 2.13 
2." 2.76 
1.79 2.71 

2.77 
2.70 
2.64 

2.71 
2.65 
2.'9 

2.67 
2.60 
2J4 

2.60 
Ul 
2.<18 

2.55 
2A8 
2.42 

2.51 
2.44 
2.38 

2.48 2.46 
2,41 2,39 
2.U 2.33 

14 
15 

16 
17 
II 

1.761 
1.753 

1.146 
1.740 
1.734 

2.145 
1.131 

2.120 
2.110 
2.101 

2.624 
2.602 

2,583 
2.561 
2.$52 

2.977 
2,947 

2.921 
2.898 
2.818 

3,781 
3.733. 

3.686 
3.646 
3.610 

4.140 
4.073 

4.01$ 
3.96$ 
3.922 

16 
17 
18 
19 
20 

4,49 
404$ 
4.41 
4.38 
4.3$ 

3.63 
3.$9 
3.5$ 
3.'2 
3.49 

3.24 
3.20 
3.16 
3,13 
3.10 

3.01 
2.96 
2.93 
2.90 
2.81 

2.85 
2.81 
2.77 
2.74 
2.11 

2.74 
2.70 
2.66 
2.63 
2.60 

2.06 
2.61 
2.58 
2.54 
2.51 

2.$9 
2.55 
2.$1 
2.48 
2.45 

2.54 
2.49 
2.46 
2A2 
2J9 

2,49 
2.4' 
2,41 
2.38 
2.3$ 

1,42 
2.38 
2.34 
1.31 
2.28 

2.37 
1.33 
2.29 
2.26 
2.22 

2.33 
2.29 
2.25 
1.21 
2,18 

2.30 
2,U 
2.ll 
2,18 
2.1$ 

2.28 
2.13 
2.19 
2.16 
2.12 

19 
20 

21 
22 
23 

1.729 
1.125 

1.721 
1.717 
1.114 

2.093 
2.086 

2.080 
2.074 
2,069 

2.'39 
2.$28 

2.'18 
2.508 
1.'00 

2.861 
2.84$ 

2.831 
2.819 
2.1107 

3.579 
l.m 

3.527 
3.5M 
3,485 

3.883 
3.8$0 

3.119 
3.792 
l.768 

11 
22 
23 
24 
25 

4.32 
4.30 
4.28 
4.26 
4.24 

3.47 l,07 
3.44 3.0' 
3.U 3.03 
3.40 3.01 
3.39 2.99 

2.14 
2.82 
2.80 
2.78 
2.76 

1.68 
2.66 
2.64 
2.62 
2.60 

2.57 
2.55 
2.53 
2.51 
2.49 

2.49 
2.46 
2.44 
2.42 
2.40 

2.42 
2.40 
2.37 
2.36 
1.34 

2.37 
2.34 
2.32 
1.30 
2.28 

1,32 
2.30 
2.27 
U' 
2,24 

2.25 
2.23 
2.20 
2.18 
l.I6 

2.20 
U7 
2.15 
2.13 
2.11 

2.16 
l.I3 
2.11 
2.09 
2.07 

2.12 
2.10 
2,08 
l,a! 
2.04 

2.10 
2.07 
2.0$ 
2,03 
2.01 

24 
2' 

26 
27 
21 

1.711 
1.708 

1.706 
1.703 
1.701 

2.064 
2.060 

2.056 
2.0'2 
2.048 

2.492 
2.4., 

1,479 
2.473 
2.467 

2.797 
2.781 

2,779 
2.771 
2.763 

3.467 
3.4'0 

3.43' 
3.421 
3.408 

3.745 
3.725 

3.707 
3.690 
3.674 

26 
27 
28 
19 
30 

4.22 
4.11 
4.20 
4.18 
4.17 

3.37 
3.35 
3.34 
3.33 
3,32 

2,98 
2.96 
2.95 
2.93 
2.92 

2,74 
2,73 
2.71 
2.70 
2.69 

2,$9 
2.$7 
2.56 
2.55 
2,'3 

2.47 
2.46 
2M 
2.4. 
2.42 

2.39 
2.37 
2.36 
2.35 
2.33 

2.32 
1.31 
2.19 
2.28 
1.27 

2.27 
2.25 
2,24 
U2 
2.11 

2.21 
2.20 
2.19 
2.18 
2.16 

2.15 
2.ll 
2.12 
2.10 
2.09 

2.09 
2.08 
2.06 
2.0$ 
2,04 

2.0' 
2.04 
2.02 
2.01 
1.99 

2.02 
2.00 
1.99 
1.97 
1.96 

1.99 
1.97 
1.96 
1.94 
1.93 

29 
30 

12 
34 
36 

1.699 
1.697 

1.604 
1.691 
1.681 

2.().!$ 
2.042 

2.037 
2.032 
2.028 

2.462 
2.457 

2.449 
2.441 
2.434 

2.756 
2.750 

2.738 
2.728 
2.719 

3,396 
3.1" 

3.36' 
3.348 
3.333 

3.659 
3.646 

3.622 
3.601 
l.'82 

3! 
40 
!Ie 
68 
70 

4.12 
4.08 
4.03 
4.00 
3.98 

3.27 2.81 
3.n 2.84 
3.18 2.79 
3.1' 2.76 
3.13 2.74 

2.64 
2.61 
2.56 
2.53 
2.50 

2.49 
1.4, 
2.40 
2.37 
2.35 

2.37 
2.34 
2.292.2, 
2.23 

2.29 
2.25 
2.20 
2.17 
2.14 

2.22 
2.18 
2.1l 
2.10 
2.07 

2,16 
2.12 
2.07 
2.04 
2.02 

1.11 
2.08 
2.03 
1.99 
lin 

2.04 
2.00 
1.95 
1.92 
1.89 

1.99 
1.9$ 
1.89 
1.86 
1.84 

1.94 
1.90 
1.8, 
1.82 
1.79 

1.91 
1.87 
1.81 
1.78 
I," 

1.88 
1.84 
1.78 
..75 
1.72 

28 
40 

42 
44 
46 

1.686 
1.684 

1.682 
1.680 
1.679 

2.024 
2.021 

2.018 
2.01$ 
1.01l 

2.429 
2.423 

2.418 
2.414 
2.410 

2,712 
2.704 

2.698 
2.692 
2.687 

3.319 
3.307 

3.296 
3.286 
3.277 

3.366 
3.m 

3.538 
3.526 
3.51' 

80 3.96 
90 3.95 

100 3.94 
110 3.92 
1!Ie 3.90 

3.11 
3.10 
3.09 
3.07 
3.06 

2.72 
2.71 
2,70 
2.68 
2.06 

2,49 
2.47 
1.46 
1.4' 
2.43 

2.33 
2.32 
2.31 
2.29 
2.27 

2.21 
2.20 
2.19 
2.18 
2.16 

2.13 
2.11 
2.10 
2.09 
2.07 

2.06 
2.04 
1.03 
2.02 
2.00 

2.00 
1.99 
1.97 
1.96 
1.94 

1.9, 
1.94 
1.93 
1.91 
1.89 

1.88 
1.86
1.8, 
1.83 
1.82 

U2 
1.80 
1.79 
1,78 
1.76 

1.77 
1.76 
1.75 
1.73 
1.71 

1.73 
1.72 
1.71 
1.69 
1.67 

1.70 
1.69 
1.68 
1.66 
1.64 

48 
SO 

60 
78 
Ie 

1.677 
1.676 

1.671 
1.667 
1.664 

2.011 
2.009 

2.000 
1.994 
1.990 

2.407 
2.403 

1.390 
2.381 
2.374 

2.682 
2.678 

2.060 
2,648 
2.639 

3.269 
3.261 

3.l32 
UII 
3.195 

3.'0' 
3.496 

3.460 
3.43$ 
3.416 

200 3,89 
l!8 3.88 
JOO 3.87 
400 3.86 
500 3.86 

3.04 
3.03 
3.03 
3.02 
3.01 

2.65 
2.64 
2.63 
2.63 
2.62 

2.42 
2.41 
2.40 
2.39 
2.39 

2.26 
U5 
2,24 
2.24 
2.23 

2.14 
2.1l 
2.1l 
%.12 
2.12 

2.06 
2.0' 
2.04 
2.03 
2.03 

1,98 
1.98 
1.97 
1.96 
1.96 

1.93 
1.92 
1,91 
1,90 
1.90 

1.88 
1.87 
1.86 
1.85 
1.85 

1.80 
1.79 
1.78 
1.78 
1.77 

1.74 
1.73 
1.72 
1.72 
1,11 

1.69 
l.68 
1,68 
1.67 
1.06 

1.06 
1.6$ 
1.64 
1.63 
1.62 

1.63 
1.61 
1.61 
1.60 
1.59 

90 
100 

no 

1.062 
1.060 

1.6'8 

1.987 
1.984 

1.980 

2,368 
2.364 

2.358 

2.632 
2.626 

2.617 

3.183 
3.174 

3,160 

3.402 
3.390 

3.373 

600 3.86 
7!1e 3.85 

1000 3.8' 

3.01 
3.01 
3.00 

2.62 
2.62 
2.61 

2.39 
2.38 
2.38 

2.23 
2.23 
2.22 

2.11 
2.11 
2.11 

2.02 
2.02 
2,02 

1.95
1.9, 
1,9' 

1.90 
1.89 
1.89 

1.8, 
1.84 
1.84 

1.77 
1.77 
1.76 

1,71 
1,70 
1.70 

1.66 
1.06 
1.65 

1.62 
1.62 
1.61 

1.59 
1.58 
1.58 

1!Ie 1.655 1.976 2.351 2.609 3.145 3.357 
200 1.6'3 1.972 2.34~ 2.601 ],131 3.340 
300 1.650 1.968 2.ll9 2.592 3.118 3.323 
400 1.649 1,906 2.ll6 2.588 3.111 3,31$ 

500 1.648 1.965 2.334 2,. 3.107 3.310 
600 1.647 1,964 2.333 2.584 3.104 3.307 

'" 1.64' 1.960 2.326 2.576 3.090 3.291 
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T........ A.S (oontlnued) 
 T_I A.S (oontlnuedl 

F _Ion, Crill••• V_luu of F('" Il;nlllOlln......Q 
FDllltlllullon: Crlllc_1 V_lui. of F(1% ."nlll..n......II 

'. 2! 30 35 40 l1li " 75 100 1l1li :100 .. 
I 249.26 250.10 250.69 251.14 2'1.77 252.20 252.62 253.04 2'3.46 2'3.68 
a 19.46 1'.46 19.47 19.47 19.48 19.48 19.48 19.49 19.4' 19.49 
3 8.63 8.62 •.60 •.'9 S.58 S.57 8.56 S." U4 8.'4 
4 '.77 ,." '.73 '.72 '.70 5.69 ,.68 '.66 '.6' '.6' 
5 4.'2 4.50 4048 4,46 4.4. 4.41 4.42 4.41 4.39 4.39 , '-83 3.81 3.79 3.77 3." 3.14 3.13 3.11 3.70 3.69 
7 3.40 3.31 3.36 3.34 3.32 3.30 3.29 3.27 3.26 U5 
8 3.l1 3.01 3.06 3.04 3.02 3.01 2.99 2.97 2.96 1.95 
9 2.89 2.86 2.84 2.83 2.llO 2.79 2.17 2.76 2.74 2.73 

18 2.73 2.70 2.68 2.66 2.64 2.62 2.60 2.59 2J7 2.56 

U 2.60 2.57 2.55 2.53 2Jl 2.49 2.47 2.46 2.44 2.43 
n 2.l0 2.47 2.44 2,43 2.40 2.38 2.37 2.1' 2.33 2.32 
13 2.41 2.38 2.36 2.34 2.31 2.30 2.2. 2.26 2.24 2.23 
14 2.34 2.31 2.28 2.27 2.24 2.22 2.21 U9 U7 2.16 
15 2.28 1.25 2.2.2 2.20 2.18 2.16 2.14 2.12 2.10 2.10 

16 2.23 2.19 2.l7 2.15 2.12 2.11 2.09 2.07 2,05 2.04 
17 l.18 2." 2.12 2.10 2.08 2.06 2.04 2.02 2.00 1.99 
18 2.14 l.ll 2.08 2.06 2.04 2.02 2.00 l.98 1.96 I.9l 
19 2.11 2.07 2.0' 2.03 2.00 1.98 1.96 l.94 1.92 1.91 
20 2.07 2.04 2.01 1.99 l.97 1.95 1.93 l.91 l.89 1.88 

21 2.0' 2.01 l.98 1.96 1.94 1.92 1.90 I.A 1.86 \.84 
22 2.02 1.91 1.96 1.94 1.91 1.89 1.87 1.8, 1.83 1.82 
2J 2.00 1.96 1.93 1.91 1.88 1.86 1.84 1.12 1.llO 1.79 
24 1.97 1.94 1.9! 1.89 1.86 1.84 1.12 1.80 1.78 1.17 
2! 1.96 1.92 1.89 1.87 1.84 1.82 1.80 1.78 1.76 1.75 

26 1.94 1.00 1.87 1.8, t82 1.80 1.78 1.76 1.74 1.73 
27 1.92 1.88 1.86 1.84 1.81 1.79 1.76 1.74 1.72 1.71 
28 1.91 1.87 1.84 1.82 1.79 1.71 1.75 1.73 1.70 l.69 
29 1.89 1.85 1.83 1.81 1.77 1.75 1.13 1.71 1.69 1.67 
30 LA 1.84 1.81 1.79 1.76 1.14 1.72 1.70 1.67 1.66 

.. 1 .. 
I 4OD.11 
2 98.50 
3 34.12 

21.20 
16.26 

, 13.7' 
7 12.25 
• n.26 
9 10.56 

10 10.04 

II 9.6' 
U 9.33 
13 9.07 
14 8.86 
15 8.68 
16 8.'3 
17 8.40 
18 1.29 
19 8.18 
20 "'0 

Zl 8.02 
Zl 7.95 
23 7.18 
24 7.12 
21 7.77 

:16 7.72 
27 7.68 
28 7.64 
29 7.60 
30 7.'6 

~ 

99.00 
30.81 
18.00 
13.21 

10.92 
9." 
8.6, 
8.02 
7.56 

7.21 
6.93 
6.70 
6JI 
6.36 

6.23 
6.1l 
6.01 
5.93 
5.85 

l.78 
l.72 
,.66 
'.61 
",7 

"'3 
'.49 
l.4l 
'-42 
5.39 

s.m.:U 
99.17 
29.46 
16.69 
12.06 

9.18 
1.4, 
7.59 
6.99 
6." 

6.22 
'.95 
'.74 
'.56 
5.42 

l.29
'.11 
'.09 
"'I 
4.94 

4.87 
4082 
••76 
4.72 
4.68 

4.04 
4.60 
4.57 
4.54 
4." 

U24.D 
99.2' 
28.71 
1'.98 
11.39 

9.15 
7.15 
7.01 
6.42 
'.99 

'.67 
5.41 
5.21 
'.1M 
4.19 

4.77 
4.67 
4.58 
4.30 
4.43 

4.37 
4.31 
4.26 
4.22 
4.l8 

4.14 
UI 
4.07 
4.04 
4.02 

"6:UJ 
99.10 
28.24 
U.U 
10.97 

8.75 
7.46 
6.63 
6.06 
'.04 

5.32 
'.06 
4.86 
4.69 
4J6 

4.44 
4.34 
4.2l 
U7 
4.10 

4.04 
3.99 
3.94 
3.00 
3.U 

3.82 
3.78 
3.75 
3.73 
3.70 

WILDt 
99.33 
27.91 
".21 
10.61 

8.47 
7.19 
6.37 
5.80 
5.39 

'.07 
4.12 
4.62 
4Mi 
4.32 

4.20 
4.10 
4.01 
3.94 
3.87 

3.81 
3.76 
3.71 
3.67 
3.63 

3.59 
3.56 
3.'3 
3.30 
3 •• 7 

J9D.lcf 

99.36 
27.67 
14.98 
10.46 

8.26 
6.99 
6.18
'.61
UO 
U9 
4.04 
4.44 
4.28 
4.14 

4.03 
3.93 
3.14 
3.77 
3.70 

3.64 
3.59 
3.54 
3.50 
3.46 
3.42 
3.39 
3.36 
3.33 
3.30 

_1.07 6\m,47 
99.37 99.39 
27.49 27.35 
14.10 14.66 
10.29 10.16 

8.10 7.98 
6.84 6.72 
6.03 5.91 
'-47 '.35 
5.06 4.94 

4.74 4.63 
4.30 4.39 
4.30 4.19 
4.l4 4.03 
4.00 3.89 

3.89 3,78 
3.79 3.61 
3.71 3.60 
3.63 3.'2 
3.56 3.46 

3.11 3.40 
3.4' 3.3' 
3.41 3.30 
3.36 3.26 
3.32 3.2.2 
3.29 3.18 
3.26 3.15 
3.23 3,12 
3.20 3.09 
3.17 3.07 

10 

liOn." 
99.40 
27.23 
14." 
10." 

7.87 
6.62 
5.81 
5.26 
4.8, 
4.54 
4.30 
4.10 
3.94 
3.80 

3.69 
3.59 
3.51 
3.43 
337 

3.31 
3.26 
3.21 
3.17 
3.13 

3.09 
3.06 
3.03 
3.00 
2.98 

12 14 

6tOOl 41<.1$1 
99.42 99.43 
27." 26,92 
14.37 14.2' 
9.89 9.17 

7.72 7.60 
6.47 6.36 
'.67 '.'6 
5.11 5.01 
4.71 4.60 

4.40 4.29 
4.16 4.05 
3.96 3.86 
3.80 3.70 
3.67 3.'6 
U, 3.4' 
3.46 3.3' 
3.37 3.27 
3.30 3.19 
3.23 3.13 

3.17 3.07 
3.12 3.02 
3.07 2.97 
3.03 2.93 
2.99 2.89 

2.96 2.86 
2.93 2.12 
2.90 2.79 
2.87 2.77 
2.14 2.74 

" 
611t),lO 

99.44 
26.S3 
14.15 
9.68 

7 • .12 
6.28 
5.48 
4.92 
4.'2 

4.21 
3.97 
3.78 
3.62 
3.49 

3.37 
3.27 
3.19 
l.I2 
3." 

2.99 
2.94 
2.89 
2." 
2.81 

2.78 
2.75 
2.72 
2.69 
2.66 

IS 20 

IUIU3 QOI,n 
9HI 99.•' 
26." 26.69 
U.oe 14.02 
9.61 9." 

7.45 1,40 
6.21 6.16 
HI '.36 
•.86 4.81 
4.46 4.41 

4.U 4.10 
3.91 3.116 
3.72 3.66 
H6 3.ll 
3.42 3.37 

3.31 3.26 
3.11 3.16 
3.13 3.08 
3.05 3.00 
2.99 2.94 

2.93 2.88 
2.A 2.83 
2.83 2.78 
2.79 2.74 
2.75 2.70 

2.72 2.66 
2.68 2.63 
2.~ 2.60 
2.63 2.57 
2.60 2.55 

:J5 1.82 
40 1.71 
!41 1.73 
60 1.69 
78 1.66 

It 1.04 
00 1.63 

100 1.62 
128 1.60 
IS. 1.58 

:100 1.56 
lla 1.55 
:100 1.'4 
400 1.'3 
500 1J3 

1.79 
1.74 
l.69 
l.65 
1.62 

1.60 
l.l9 
l.l7 
1.5, 
1.54 

1.'2 
1.30 
1.30 
1.49 
1.41 

1.76 
1.72 
1.66 
1.62 
1.5' 

1.57 
1.5, 
1.54 
1.52 
1.50 

1.48 
1.47 
1.461.4, 
1.4, 

1.74 
1.69 
1.63 
1.59 
1.57 

1.54 
1.'3 
1.'2 
1.50 
1.48 

1.46 
1.44 
1.43 
1.42 
1.42 

1.70 
1.66 
1.60 
IJ6 
1.53 

I.ll 
1.49 
1.48 
1.46 
1.44 

1.41 
1.40 
l.39 
l.38 
l.38 

1.68 1.66 1.63 
1.04 1.61 1.59 
1.58 I." I.l2 
l.l3 l.ll 1.48 
1.30 1.48 1.4' 

1.48 1.4' 1.43 
1.46 1.44 1.41 
1.45 1.42 l.l9 
l.43 1.40 l.37 
l.41 1.38 1.34 

1.3,l.39 l.Jl 
137 1.34 1.31 
l.36 1.33 1.30 
l.3, 1.32 1.28 
l.3' 1.31 1.28 

UI 
I." 
1.'0
l.4, 
1.42 

1.39 
1.31 
1.36 
1.33 
1.31 

1.18 
1.27 
1.26 
1.24 
1.23 

1.60 
1.5, 
l.48 
1.44 
1.40 

1.38 
1.36 
1.34 
1.32 
1.29 

1.26 
1.2' 
1.23 
1.22 
1.21 

35 7.42 
40 7.31 
la 7.17 

" 7.08 
70 1.01

.0 6.96 
90 6.93 

100 6.90 
120 6.1' 
lla 6.81 

:100 6.76 
2iIII 6.74 
3IIG 6.72 
408 6.70 
see 6.69 

5.27 
l.I8 
l.OO 
4.98 
4.92 

4088 
408' 
4.81 
4.79 
4.75 

4.71 
4.69 
4.68 
4.66 
4.6' 

4.40 
4.31 
4.20 
4.13 
4.07 

4.04 
4.01 
3.98 
3.95 
3.91 

3.88 
3.116 
3.85 
3.83 
3.82 

3.91 
3.83 
3.72 
3.65 
3.60 

3.56 
3.l3 
3.51 
3.48 
3.4! 

3.41 
3.40 
3.38 
3.37 
3.36 

3.59 
3.51 
3.41 
3.34 
3.29 

3.26 
3,23 
3.21 
3.17 
3.14 

3.ll 
3.09 
3.08 
3.06 
3.05 

3.37 
3.29 
3.19 
3.12 
3.07 

3.04 
3.01 
2.99 
1.96 
2.92 

2.89 
2.87 
2.86 
2.8' 
2.84 

3.20 
3.12 
3.02 
2.95 
1.91 

2.87 
2.84 
2.12 
2.79 
2.76 

2.73 
2.71 
2.70 
2.68 
2.68 

3.07 
2,99 
2.89 
2.82 
2.78 

2.74 
2.72 
2.69 
2.66 
2.63 

2.60 
2.l8 
1.57 
2.562.5, 

2.96 
2.89 
2.71 
2.72 
2.67 

2.04 
2.61 
2.l9 
2.56 
2,'3 

2.la 
2.48 
2.47 
1.45 
2.44 

2.88 
2.80 
2.70 
2.63 
2." 

2." 
2.'2 
2.la 
2.47 
2M 

2.41 
2.19 
2.38 
2.37 
2.36 

2.74 
2.66 
2.56 
1.la 
2.4' 

2.41 
2.39 
2.37 
2.34 
2.31 

2.27 
2.26 
2.24 
2.23 
2.22 

2.04 
2.56 
2.46 
2.39 
2.35 

2.31 
2.29 
2.27 
2.23 
2.20 

2.17 
2.15 
2.14 
2.13 
2,12 

2J6 
2.48 
2.38 
l.ll 
2.21 

2.13 
2.21 
2.19 
1." 
2.12 

2.09 
2.07 
2.06 
1.05 
1.04 

2.la 
2.42 
2.32 
2.2l 
2.20 

2.l7 
2.14 
2.12 
2.09 
2.06 

2.03 
2.01 
1.99 
1.91 
1.97 

2.44 
2.37 
2.27 
2.20 
2.15 

2.U 
2.09 
2.07 
1.03 
2.00 

1.97U, 
1.94 
1.92 
1.92 

NO 
7!41 

IIIIlO 

l.l2 
1.52 
1.52 

1.48 
1.47 
1.47 

1.44 
1.44 
1.43 

1.41 
1.41 
1.41 

l.37 
l.37 
l.36 

1.34 
1.34 
1.33 

1.31 
1.30 
1.30 

1,27 
1.26 
1.26 

1.23 
1.22 
1.22 

1.20 
1.20 
1.l9 

600 6.68 
750 6.67 

IIIIlO 6.66 

4.04 
4.63 
4.63 

3.81 
3.81 
3.80 

3.3' 
3.34 
3.34 

3.05 
3.04 
3.04 

2.83 
2.83 
2.82 

1.67 
2.66 
2.66 

2.54 
2.'3 
2.53 

2.44 
2.43 
2.43 

2.35 
2.34 
2.34 

2.21 
2.21 
2.20 

2.ll 
2.11 
2.10 

1.03 
2.02 
2.02 

1.96 
1.96 
1.91 

1.91 
1.90 
1.90 
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TAIIUI A.llcontinuMlI 
TAlI... A.lloontinuMlI 

F Olltrlbutlon: Ol1lloal 11.1_ 01 F 11% .lgnlllOan.. level) 
F Olllrlllutlon: Orllloal V ...... 01 F (0.1 %'IIInlftolnOfllowQ 

" :Ill .. 
1 6239.13 
1 9\1,4(; 
3 26.'8 
4 lUI 
5 9.4, 
6 7.30 
1 6.00

• '.26 
9 4.71 

10 4.3\ 

11 4.01 
12 3.76 
13 3." 
14 lAl 
15 3.28 

16 3.16 
17 3.07 
18 2.98 
19 2.91 
10 2.84 

21 2.79 
U 2.73 
D 2.69 
34 2.64 
23 2.60 

26 2." 
11 2." 
:It 1.51 
B 2.48 
30 2.4, 

30 35 48 SO CIO 78 100 ISO lOO 

, ..'S mS.!J1 at6.11 6302J2 dls.03 O:J,US aU.!f 6S4t61 614U7 
99,47 99,47 99.47 9\1,48 99.48 9\1.49 9U9 99,49 99,49 
26.'0 26.4' 26.41 26,)' 26,32 26.28 26.24 26.20 26.18 
13.84 13.79 13." 13.69 1l,6' 13.61 13." 13.'4 13.52 
U8 9.33 9.29 9.24 9.20 9.17 9.13 9.09 9.08 

7.2] 7.18 7.14 7.09 7,06 7.02 6.99 6.9' 6,93 
'.99 ',94 '.91 ".6 ',82 ',79 ,." '.72 ',70 
5.20 "., 5.12 '.07 '.03 '.00 4.96 4.93 4.91 
4.6' uo 4.57 4.52 4.48 U' UI 4.38 436 
4." 4.10 4.17 4.12 4.08 4.0' 4.01 3.98 3.96 

3.94 3.19 3.86 3.11 3.78 3.74 3.71 3.61 3.66 
].70 3,6' 3.62 3." 3." 3.50 3.47 3.43 3.41 
3.51 3,46 3.43 3.38 3." 3.31 3.27 l.:!4 3.22 
33' 3.30 3.27 3.22 3.18 3.15 J.l1 ).08 3.00 
3.21 3.17 ).13 3.08 3.0' 3.01 2.98 2.94 2.92 

3.10 3.0' 3.02 2.97 2.93 2.90 2.86 2.13 2.81 
3.00 2,96 2.92 2.87 2.13 2.80 2.70 2.73 2.11 
2.92 2.87 2.84 2,78 2.75 2.71 2.68 2,64 2.62 
2.84 2.80 2.76 2.71 2.67 2.64 2.60 1.57 1.5, 
2.78 2.73 2.09 2.64 2.61 1.57 2." 2.50 2.48 

2.72 2.67 2,64 2,58 1.5, HI 2,48 2,44 2,42 
2.61 2.62 2." 2,'3 1.50 2.46 2,42 2.38 2.36 
2.62 2,57 2,,. 2.48 2.4, 2.41 2.37 2.34 2.32 
2." 2.5l 2.49 2.44 2.48 2.31 2.33 2.:19 2.27 
2." 2.49 1.4, 2.40 2.]6 2.33 2.29 22' 2.23 

1.50 2." 1.42 2.36 2.33 2.29 2." UI 2.19 
2.47 2.42 2.31 2.33 2.29 2.26 U2 2.18 2.16 
2.44 2,39 2." 2.30 2.26 2.23 2.19 2." 2.13 
2.41 2.36 2.33 2.27 2.23 2.20 2.16 2.12 2.10 
2,39 2,]4 2.30 2.25 2.21 2.17 2.13 2,09 2.07 

" I • to U 14 16 18 :It .. 
I 4.03.,,, jJIOoOS MO.oS SnaGJ ,.1&0, ~ uws SJ\W1 IJJ2tOJ 6JMkIO' 6.11.0' "141M "t.,.." ..the» 6.al. 
1 998.'0 99\1.00 999.17 999,2' 999.30 999,33 99\1.]6 999.37 999,39 999.48 999,42 999043 999.44 999.4. 999 .•' 
3 167.03 148.'0141.11 137.10134,58132.8' I3U8 13M2 129.86 129.:1' 12U2 m.64 127.14 126." 126.42 
4 74.14 61.25 56.11 '3,44 "'715M3 49.66 49.00 48.47 48.Ql 41.41 4(;." 46.60 46.32 46.10 
5 47.18 37,12 33.20 31.09 29." 28.83 28.16 27,6' 27.24 26.92 26.42 26.06 2',,. 2'." 25.39 

6 un 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69 11.41 11,9\1 17.61 17.0 17.27 17.12 
7 29.2' 21.69 111.77 17.20 16.21 ".'2 .,,02 IU3 14.33 14.08 1l.11 13.43 13.23 13.06 IU3 
• 2'.41 11.49 15.83 14.]9 13.48 12.86 12.48 \l.o, 11.77 11.54 11,19 10.94 10." lO.dO 10.48 
9 22.16 1639 13,90 12.56 11.71 11.13 10.70 10.31 10.11 9.89 9.57 9,33 9.15 9.01 8.90 

10 21.04 lUI 12." 11.28 10.41 9.93 9.52 9.20 8.96 B.1' 1M 8.22 I,Ql 7.91 7.80 

II 19.69 13.81 11.56 10,35 9.58 9.0, 11.66 8.35 8.12 1.92 7.6] 7.41 7.24 7.11 7.01 
12 18.64 12.97 10.80 9.63 U9 1.38 8.00 7.71 ".8 1.29 7.00 6." 6.63 6.'1 6.40 
13 17.82 12.31 10,21 9.07 8.3, 7.86 7.49 7.21 6.91 6.10 6.52 631 U6 6.03 5.93 
14 17.14 11.71 9.73 1.62 7.92 7M 7.08 6.80 6.'1 UO 6.13 5.93 '.78 '.66 '.56 
15 16.59 11.34 9.34 8.2' 7." 7.09 6.74 6.41 6.26 6.08 '.81 '.62 '.46 '.35 '.25 

16 16.12 10.97 9.01 7.94 7,27 6.80 6.46 6.19 5.98 ' ..I 5." '.35 '.20 5.09 4.99 
17 15.72 10.66 1,73 7.68 7.02 6056 6.22 '.96 "" 5.51 '.)2 U3 4.9\1 4.87 4.78 
18 15,38 10.39 8.49 7.46 6.11 6.15 6.02 '.76 '.56 '39 '.13 4.94 4.80 4.68 4.59 
19 15.08 10.16 8.28 7.27 6.62 6.18 '.M 5.59 '.39 ',22 4.97 4." 4.64 '-52 4.4] 

2. 14,82 9.9' 8.10 1.10 6.46 6.02 '.69 '.44 5,24 5.08 4.82 4.64 4.49 438 4.:19 

21 1"'9 9.77 7.94 6.95 632 5.81 '.56 5.31 ',11 4,9' 4.70 4JI 4.37 4.26 4.17 
12 14.38 9.61 7.80 6.81 6.19 '.76 '.44 5.19 4.99 4.83 4.58 4.48 4.26 4.1, 4.06 
23 14.20 9,41 1.67 6.70 6.08 ',6' ',33 '.09 4,89 4.13 4.48 420 4.16 4.Ql 3.96 
34 14.03 9,34 1.55 6.59 ',98 ,." '.23 4.99 4.80 4.64 4.39 4.21 4.07 3.96 3.87 
15 13.88 9.22 1.4' 6,49 '.19 '.46 ,.U UI 4,71 4.56 4.31 4.13 ).9\1 3.88 3.79 

26 13.74 9.12 1.36 6.41 5,80 ',)1 5.07 4.83 4,64 4,48 4,24 4.00 3.92 UI ).72 

17 13.61 9.02 7.27 6,]3 5.7) '.31 5.00 4.76 4." 4,41 4.17 3.99 3.86 3.7, 3.66 
21 13.50 8.93 1.19 6.2' ,.66 5.24 4.93 4.69 4,50 42' 4.11 )." 3.80 3.69 3.dO 
29 1).39 1,8, 1,12 6.19 ',59 5.11 4,87 4.64 ..., 4,29 4.0, 3.88 3.74 ).63 3." 
30 13.29 8,77 1,05 6.12 5,53 5,12 4.82 4.58 4.39 4,24 4.00 3,82 3,69 3.51 3.49 

35 2.35 
46 2.27 
lie 2.17.. 2.10 
70 2.0' 

10 1.01 
90 1.99 

100 1.97 
no 1.93 
158 1.90 

2.28 2.23 
2.20 2.15 
2.10 2.Ql 
2.03 1.98 
1.98 1.93 

1.94 1.89 
1.92 1.86 
1,89 1.84 
1.86 l.81 
L83 1,77 

2.19 
2.11 
2.01 
1.94 
1.89 

1.8, 
1.82 
1.80 
1.76 
1.73 

2.14 
2.06 
1.9, 
1.88 
1.83 

1.79 
1.76 
1.74 
1.70 
1.66 

2.10 2.06 
2.02 1.98 
1.91 1.87 
1.84 1.79 
I." 1.74 

1.75 1.70 
1.72 1.67 
1.69 1.63 
1.66 1.61 
1.62 1.51 

2.02 
1.94 
1.82 
1.75 
1.70 

1.63 
1.62 
1.60 
1.56 
1.'2 

1.98 1.96 
1.90 1.87 
1.18 1.76 
1.10 1.68 
1.6, 1.62 

1.61 IJ8 
1.S7 1.5, 

I." 1.52 
I.SI 1.48 
1.46 1.4) 

35 12.90 
40 12.61 
50 12.22 
60 11.97 
70 H.BO 

80 1I.67 
90 11,57 

188 11.50 
110 11.38 
158 11.27 

U7 6." 5.88 
1.2' 6.59 '.70 
7.96 634 '.46 
7,77 6.17 5.31 
7,64 6,06 5.20 

1." '.97 '.12 
7,47 5.91 5,06 
1.41 5.86 ',02 
732 5.78 4.95 
7.24 5.71 4.18 

530 4,89 
5.13 4.73 
4.90 4051 
4.?6 4.37 
4.66 UI 

4.58 UO 
4.5) 4.15 
4048 4.11 
4042 4.04 
4.35 3.98 

4.59 
4.44 
4.22 
4.09 
3.99 

3.92 
3.87 
3.83 
3,77 
3,71 

4,36 4.18 
4.21 4.02 
4.00 3.82 
3.86 3.69 
3." 3.dO 

3,70 3.53 
3.65 3.48 
3.61 3.44 
3." U8 
3.49 3,32 

4.03 
3.87 
3.67 
l.S4 
3.4$ 

3.39 
3.34 
3.30 
3.:14 
l.I8 

3.79 
3.64 
3.44 
3.32 
3.23 

3.16 
l.ll 
).01 
l.O2 
2.96 

3.62 3.48 
3.47 3.14 
3.27 UI 
3.15 3m 
3.66 2.93 

3.00 2.117 
2." 2.82 
2.91 2.11 
2.8' 2.72 
2.80 2.67 

3.31 
3,23 
3.04 
2.91 
2.8) 

2,76 
2.71 
2.68 
2.62 
1.56 

3.29 
3.14 
195 
2.83 
2.74 

2.68 
2.63 
2.'9 
H3 
2.48 

200 1.87 
150 1.8, 
lOO 1.84 
400 1.82 
506 1.81 

1.79 
1.77 
1.76 
1,75 
1.14 

1.74 
1.12 
1.70 
1.69 
1,68 

1.69 
1.67 
1.66 
1.64 
1.63 

1.63 1.58 
1.61 1.56 
I." U5 
1.58 1.53 
1.57 1.'2 

1.'3 
1.'1 
1,58 
1.48 
1.47 

1048 
U6 
1.44 
1.42 
1.41 

1.42 
1.40 
1.38 
1.36 
1.34 

1.39 
1.]6 
13' 
132 
1.31 

288 11.1~ 
250 11.09 
306 11.04 
400 10,99 
506 10.96 

7." 
7.10 
7.00 
7.03 
7.00 

5.63 
'.59 
'.56 
5.53 
5.51 

4.11 
4.77 
4.75 
4.71 
4.69 

4,29 
4.25 
4.22 
4.19 
4.18 

3.92 3,65 3.43 
3.88 3.61 3,40 
3.U 3.59 3.3' 
3.83 3.56 3.35 
3.81 3." 3.33 

3.26 
3.23 
3.21 
3.11 
3,16 

3.12 
3.09 
3.01 
3,04 
3.02 

2.90 2,14 
2.87 2.11 
2." 2.69 
2.12 2,66 
2.11 2,64 

2.61 2.51 
2.58 2.48 
2." 2.46 
2.5) 2.43 
2.52 2.41 

2.42 
239 
2.37 
234 
2.)) 

600 1.80 
780 1.80 

1000 1.79 

1.73 
1.12 
1.12 

1.67 
1.66 
1.66 

1.63 
1.62 
1.61 

1.56 1.51 

I." 1.'0 
U4 1.'0 

1.46 
1.45 
1.44 

1.40 
1.39 
1.38 

1.34 1.30 
133 1.29 
1.32 1.21 

600 10.94 
758 10.91 

1000 10,89 

6,99 
6,97 
6.96 

5.49 
5.48 
5.46 

4.61 
4.67 
4.65 

4.16 
4.1, 
4.14 

3.80 
3." 
3.78 

3.'3 
3.52 
3.51 

3.32 
3.1I 
3.30 

3.1, 
3.14 
3.13 

3.01 
3.00 
2.99 

2.BO 
2.78 
2.77 

2.63 
2.62 
2.61 

2." 2.40 
2.49 2.39 
2.41 2.38 

2.32 
2.31 
2.30 
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T-.. A.3 loonllnuedl 

FDlsltIbIrIIoIt: 0t1II..111_of F 10.1" .1IIou"....Q 

" 25 30 :IS • 5i 150 75 100 15i -.. 
I 6341GJ U6eOJ ua.os tI,~ tI.3OIOS ,"UtM lIJlIOJ ,,3U» 6.3W5 6.l~' 

TAluA.4 

i' lOhf.lq.....dl DlltrfbUlloll: c_ lIalues ofi' 
Slpijk-./nfl 

2 999.46 999.47 99U7 999,47 999.48 999.48 999.49 999,49 999.49 999.49 
3 12'-84 125.4' 125.17 124.96 124.66 124.47 U4.27 124.07 123.87 123.77 
4 0.70 45.43 0.23 45.09 44.8B 44.7' 44.61 44.47 4U3 44.26 
5 2'.08 24.87 24.72 24.150 24." 24.33 24.n 24.12 24.01 23.9' 

lJq;rt>t../ 
ftt.vd<tm 

S% 

3.141 

1% 

U3' 

0.1% 

10.828 

6 16.1$ 16.67 lUI 16.44 16.31 16.11 16.12 16.03 1'.93 1'.89 '.991 9.210 13.816 

7 12.69 12.'3 12.41 12.33 12.20 12.12 12.04 IU' IU7 11.82 7.815 11.34' 16.266 
• 10.26 .10.11 10.00 
9 8.69 8." 8.46 

10 7.60 7.47 7.37 

9.92 
8.37 
7.30 

9.80 
8.26 
7.19 

9.73 
8.19 
7.12 

9.6' 
8.11 
7.05 

9.57 
8.04 
6.98 

9.49 
7.96 
6.91 

9.4' 
7.93 
6.87 

9.48B 

11.070 

13.277 

15.086 

18.467 

20.'15 

11 
U 
U 
14 
15 

UI 
6.22,."
5.18 
'.07 

6.68 
6.09 
5.63 
,.2, 
.." 

6.59 
6.00 
'.54 
!.I7 
4.16 

6.52 
'.93 
5.47 
'.10 
4.80 

6.42 
5.83 
'.37 
'.00 
4.70 

6.35 
'.76 
'.30 
4.94 
4.64 

6.28 6.21 
'.70 5.63 
'.24 '.17 
4.87 4.81 
4." 4.'1 

6.14 
'.'6 
'.10 
4.74 
4,44 

6.10 
H2 
'.07 
4.71 
4.41 

12.592 

14.067 

15.507 

16.919 

16.B12 

18.415 

20.090 

21.666 

22.4'8 
24.322 

26.124 

27.877 

16 4.82 4.70 4.61 4.54 4A' 4.39 4,32 4,26 4.19 4.16 10 1B.307 23.209 29.'88 

17 4.60 U8 4•• U3 4.24 4.18 4.11 4.05 3.98 3.95 
I' 
19 

4,42 
4.26 

4,30 
4.14 

4.22 
4.06 

4.15 
3.99 

4.06 
3.90 

4.00 
3.14 

3.93 
3.18 

3.17 
3.71 

3.80 
3.6, 

3.77 
3.61 

30 4.12 4.00 3.92 3.86 3.77 3.70 3.64 3.'8 3.51 3.48 

11 4.00 3.88 3.80 3.74 3.64 3.58 3.'2 3.46 3.39 3.36 
11 3.89 3.78 3.70 3.63 3.'4 3.48 3.41 3.35 3.28 3.2' 
13 3.79 3.68 3.150 3.'3 3.44 3.38 3.32 3.25 3.19 3.16 
14 3.71 3.$9 3.'1 3.45 3.36 3.29 3.23 3.17 lJO 3.07 
15 3.63 3.'2 3.43 3.37 3.28 3.22 3.1$ 3.09 3.03 l.99 

16 3.56 3.44 3.36 3.l0 l.21 3.15 3.08 3.02 2.95 1.92 
17 3.49 3.38 3.30 3.23 3.14 3.08 3.02 2,96 2.89 2.86 
11 3.43 3.32 l.U 3.IB 3.09 3.02 2.96 2.90 2.83 UO 
19 3.38 3.27 l.18 3.12 3.03 2.97 2.91 2.14 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 

35 3.13 3.02 2.93 2.87 2.78 2.72 2.66 2.59 2.'2 2.49 
40 2.98 2.17 2.79 2.73 2.64 2.57 2.'1 2.44 2.38 2.34 
5i 2.79 2.68 2.60 2.'3 M4 2.38 2.31 2.2' 2.18 2.14 
150 2.67 2." 1.47 2.41 2.32 2.2' 2.19 1.1l 1.0' 2.01 
70 2.5. l.47 2.39 2.31 2.23 2.16 2.10 2.03 1.9' 1.92 

80,. 2J2 
2.47 

l.41 
2.36 

2.32 
1.27 

1.26 
2.21 

2.16 
2.11 

1,10 
2.0' 

2.03 
1.98 

1.96 
1.91 

1.89 
1.83 

1.8, 
1.79 

100 2.43 
130 2.37 

2.32 
2.16 

2.24 
1.18 

2.17 
2.11 

2.08 
1.01 

2.01 
1.9, 

1.94 
\.88 

1.87 
1.81 

1.79 
1.73 

I." 
1.68 

ISO 2.32 1.21 2.11 2.06 1.96 1.89 1.82 1.74 1.66 1.62 

200 2.26 2.15 2.07 1.00 1.90 1.83 1.76 1.611 1.150 
150 2.23 
M 2.11 

2.12 
2.10 

1.03 
1.01 

1.97 
1.94 

1.87 
1.8, 

1.80 
1.18 

1.71 
1.70 

1.65 
1.62 

l.!6
..,3 

400 2.18 2.07 1.98 1.91 1.82 I." 1.67 1.59 UO 
5iO 2.17 2.05 1.97 1.90 1.80 1.73 \.6' 1.57 l.48 

400 2.16 
75i 2.1' 

1000 1.14 

2.04 
2.03 
1.02 

1.96
1.9, 
1.94 

1.89 
1.88 
1.87 

1.79 
1.78 
1.77 

1.71 
1.71 
1.69 

1.64 
1.63 
1.62 

\.56 1.46 
I." 1.45 
1.'3 1.44 1.38 


