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Question 1 

An e-bookseller uses one of four shipping companies to send packages to its customers. Any 
package can be sent with one and only one of these companies. Defme the 
following events: 

• C1: the package is shipped with company 1 
• C2: the package is shipped with company 2 
• C3: the package is shipped with company 3 
• C4: the package is shipped with company 4 

The bookseller uses the shipping companies with the following probabilities: 

Let X be the event that the package arrives on time at its destination. Depending on 
the shipping company used, the probability ofX varies: 

(a) Compute the numerical value of P(C2U C3). 

(b) Given that a package has arrived on time what is the probability that it was shipped with 
company C1? In other words, compute the numerical value ofP(C1IX). 

(c) 	Are the events C I and X independent? Justify your answer. 
(5 +8 +7 Marks) 

Question 2 

Three switches connected in parallel operate independently. Each switch remains closed with 
probability p. 

Input Output 

(a) Find the probability of receiving an input signal at the output. 
(10 Marks) 

(b) Find the probability that switch SI is open given that an input signal is received at the 
output. 

(10 Marks) 
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Question 3 

The random variable X has the binomial distribution with probability mass function 

p (X = x) G)p' (1- Pt', 0, 1, 2;X = 0 <P < I. 

(a) 
(i) Write down E(X), Var(X) and pex 2) in terms of the parameter p. 

(3 Marks) 
(ii) Also find pex = 0 IX < 2) and pex = 1 IX < 2), simplifying your answers as far as 

possible. 
(4 Marks) 

(b) Let Y = XI +X2+.... + XIOO be the sum of 100 independent random variables, each distributed 
asX. 

(i) Explain why Y has the B(200, p) distribution. 
(2 Marks) 

(ii) Use a suitable approximation to find P(Y > 140) when p = %. 
(4 Marks) 

(iii)Use a suitable approximation to find P(Y > 2) when p = 0.02. 
(3 Marks) 

(iv)Use a suitable approximation to find P(Y ~ 197) when p = 0.98. 
(4 Marks 

Question 4 

Flaws in lengths of fibre optic cable made by Company A occur in a Poisson process at rate AA 
per metre len~ so that the number of flaws X in a length of I metres of rope has the Poisson 
probability mass function 

exp(-.-l)).(ll.if
P(X = x) I ,x= 0, 1,2, ... ; I.A > O. 

x. 
(a) Find the probability that there are (i) no flaws, (li) more than 2 flaws, in a 1000-metre 

length of rope made by company A, given that AA = 0.002. 
(4 Marks) 

(b) Company B makes similar cable, indistinguishable in appearance from that made by 
Company A, in which flaws occur in a Poisson process at rate AB = 0.003 per metre. A 
communications system is installed with 100 metres of rope from Company A and 100 
metres of rope from Company B. Assuming that the lengths ofcable supplied by A and B 
are independent, find the probability that (i) there are no flaws, (ii) there is exactly one 
flaw, in the installation. 

(5 Marks) 
(c) A telecommunications company buys 75% ofcable from Company A and 25% from 

Company B. The supplier's label has become detached from a drum of cable of length 2 
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Ian which is found to have 7 flaws. Find the probability that this drum was supplied by 
Company A. 

"(6 Marks) 
(d) Suppose, instead, that the cable in this drum had been found to have 8 flaws. Find the 

probability that this drum was supplied by Company A. Compare this probability with 
your answer to part (c) and comment. 

(5 Marks) 

Question 5 

(a) A radioactive source ofmaterial emits a radioactive particle with probability 11100 in each 
second. Let X be the number ofparticles emitted in one hour. 
(i) 	What is the distribution ofX and its parameter? 

(5 Marks) 
(ii) Sketch the pmfofX. 

(5 Marks) 
(b) An electrical component has a lifetime X that is exponentially distributed with parameter A. = 

1110 per year. What is the probability the component is still alive after 5 years? 
(10 Marks) 

Question 6 

(a) A space craft has 100,000 components(n --+ 00). The probability ofanyone component being 
defective is 2 x 10-5 (p --+ 0). The mission will be in danger if five or more components 
become defective. Find the probability of such an event. 

(10 Marks) 
(b) A manufacturer checks for contamination on their storage disks. The mean value is 0.1 

contaminants per square centimetre, with a disk surface of 100 square centimetres. What is 
the probability of five or more contaminants on the disks? 

(10 Marks) 

Question 7 

A company manufacturing light bulbs is testing a new model. The company is going to test the 
hypothesis that the mean life time is 1000 hours vs. the alternative hypothesis that it is less than 
1000 hours at the significance level a = 0:02. Assume that the population distribution for life 
time is approximately normal. 

A sample of 16 light bulbs are found to have sample mean.x = 987.5 hours and sample variance 
S2 =400. 

(a) State the critical region and answer whether the null hypothesis Ho is rejected. 
(12 Marks) 

(b) Find a 90% confidence interval for the population variance c? 
(8 Marks) 
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,.2 ·1 

1.645 
1.960 
2.326 
2.57' 
3.090 .. 3.291 

TAIIU!A.1 

Cllmulatlve B1IIndardlud Normal Dlstrlbllllon 

A(l) is tbe int"!!,,,1 oflbe standardized normal 
distribution from - co 10 s (in other words, the 
area under the curve 10 the left of r). It gives tbe 
probability of 8 normal random variable not 
being more than z standard deviations above its 
mean. Values of' of particular importance: 

Ai:l 
0.9$00 Lower limil or right 5% 1011 
0.97~0 Low.. limit of ri/lhl2.l% tall 
0.99O!I Lower limit of rigbt 1% tail 
O.99lO Lower limit or right O.~% tail 
•.9!J90 Lower limit or right 0.1% lIlil 
0.999l !.ower limir of!!Jl!!! 0.0l% tan 

-4 .3 

0.00 O.ot 0.02 O.oJ 0.04 0.05 0.06 0.07 0.1lI! 0.09 

0.0 0.5000 0.5040 
0.1 0.5398 0.$438 
0.2 M793 0.5832 
0.3 0.6179 0.6217 
0.4 0.6"4 0.6591 
0.' 0.691$ 0.69$0 
0.6 0.7257 0.7291 
0.7 0.75110 0.7611 
0.8 0.7881 0.7910 
0.9 0.8159 0.8186 
1.0 0.8413 0.8438 
I.l 0.8643 0,8665 
1.2 0.8849 0,8869 
L3 0.0032 0.0049 
1.4 0.9192 0,9207 
U 0.9332 0.9345 
1.6 0.9452 0.9463 
1.7 0.9"4 0.9564 
l.8 0.9641 0.9649 
1.9 0,9713 0.9719 
2.0 0.9772 0.9778 
2.1 0.9821 0.9826 
2.2 0.9861 0.0864 
2.3 0.9893 0.9896 
2.4 0.9918 0.9920 
2.5 0.9938 0._ 
2.6 0.9953 0.9955 
2.7 0.9963 0.9966 
2.8 0.9974 0.997' 
2.9 0.9981 0.9982 
3.0 0.9987 0,9987 
3.1 0.9!J90 0.9991 
3.2 0.9993 0.9993 
3.3 0.9995 0.9995 
3.4 0.9997 0.9997 
U 0.9998 0.9998 
3.6 0.9998 0.9998 

0.50110 0.5120 0."60 0.5199 0,,239 0.5279 0.5319 0.5359 
0.'478 0."17 0."57 0."96 0.5636 0.567$ 0.5714 0.57S3 
0.$871 0.5910 0 . .5948 0.$987 0.6026 0.6064 0.6103 0.6141 
0.62" 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517 
0.6628 0.6664 0.6700 0.6736 0.6772 0.68011 0.6844 0.6879 
0.6983 0.7019 0.7054 0.7088 0.7123 0.7157 0.7100 0.7224 
0.7324 0.7357 0.7389 0.7412 0.7.54 0.7486 0."17 0.7$49 
0.7042 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852 
0.7939 0.7967 0.7995 0.11023 0.8051 0.11078 0.8106 0.8133 
0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389 
0.8461 0.8485 0.8308 0.8531 0.85'4 0.8577 0.8599 0,8621 
0.8686 0.8708 0.8729 0,8749 0.8770 0,8790 0.8810 0.8830 
0.8888 0.8907 0.8925 0.8944 0.8962 0.89110 0.8997 0.0015 
0.0066 0.0082 0.0099 MlI5 0.9131 0,9147 0.9162 0.9177 
0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0,9319 
0.9357 0.9370 0.9381 0.9394 0.9406 0.9418 0.9429 0.9441 
0.9474 0.9484 0.9495 0.9$05 0.9515 0.9525 0.9535 0.9545 
0.9573 0.9'82 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633 
0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706 
0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767 
0.9783 0.9788 0.9793 0.9798 0.9803 0.98011 0.9812 0.9817 
0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857 
0.9868 0.9871 0.9815 0.9878 0.9881 0.9884 0.9887 0,9800 
0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0,9916 
0.9922 0.992' 0.9927 0.9929 0.9931 0.9932 0.9934 0,9936 
0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0,9952 
0.9956 0.9957 0.99$9 0.9960 0.9961 0.9961 0.9963 0,9904 
0.9967 0.9968 0.9969 0,9970 0.9971 0.9972 0.9973 0.9974 
0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0._ 0.9981 
0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986 
0.9987 0.9988 0,9988 0,9989 0.9989 0.9989 0.9900 0.9900 
0.9991 0.9991 0.9992 0,9992 0.9992 0.9992 0.9993 0.9993 
0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995 
0.999' 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997 
0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998 
0.9998 0.m8 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 
0.9999 
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TABlEA.2 TABLEA.3 

I O"II\~utlon: a,Hleal Valu •• of t F_Ion: OrtllcalV_ of FII" ..._ ..... It..ij 

Sig"~fh::lmce level 
" ID 11 14 16 18 18 

DtgrnsDf 
jlfidom 

Two-tailed leSf: 

One-lailed test: 
5% 
2.5% 

2% 
1% 

1% 
0.5% 

0.2"~ 
0.1% 

0.1% 
0.05% 

.. 
1 161.45 199.50 2".71 220& 230.16 233.99 236.11 238.88 m.54 241.88 243.91 245.36 246.46 247.32 24&.01 
1 18.31 19.00 19.16 19.25 19.30 19.33 19.33 19.37 19.38 19.40 19.41 19.42 19.43 19.44 19.45 

6.314 12.106 31.821 63.6l1 318.309 636.619 3 10.13 9.53 9.28 9.12 9.01 8.94 8.89 8.&' &.&1 8.79 8.74 8.71 &.69 8.67 8.66 
2.920 4.303 6.965 9.925 22.327 31.599 4 7.71 6.94 6.59 6.39 6.Z6 6.16 6.09 6.04 6.00 5.96 3,91 5.87 '.84 5.82 3.10 
2.m 3.182 4.l41 l.841 10.213 12.924 ! 6.61 5.79 HI 3.19 5.05 4.'5 4.88 4.82 4.77 4.74 4.6& 4.64 4.60 4.5& 4.56 
2.132 
2.01l 

2.776 
2.571 

3.747 
3.365 

4.604 
4.032 

7.173 
5.893 

8.610 
6.869 6 

7 
l.99 
5.59 

5.14 
4.74 

4.76 
4.35 

4,33 
4.12 

4.39 
3.97 

4.28 
3,87 

4.21 
3,79 

4.15 
3.73 

4.l0 
3.68 

4.06 
3.64 

4.00 
3.37 

3.96 
B3 

3.92 
3.49 

3.90 
3.47 

3.87 
3.44 

6 1.943 2.447 3.143 3.707 l.201 l.939 8 U2 4.46 4.07 3.84 3,69 3.58 3.50 3.44 3.39 3.35 U8 3.24 3,20 3.17 3.13 
7 1.894 2.365 2.998 1.499 4.185 l.408 9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 1.23 3.11 3.14 3.07 3.03 2.99 2,96 2.94 
& 1.860 2.306 2.896 4.501 5.041 18 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.86 U1 2.80 2.77 
9 

10 
1.833 
J.812 

2.262 
2.228 

2.821 
2.764 3.169 

4.297 
4.144 

4.181 
4.587 Il 

12 
4.84 
.." 

3.98 
3.89 

3.59 
3.49 

3.36 
3.26 

3.20 
3.11 

3.09 
3.00 

3.01 
2.91 

2.95 
2.85 

2.90 
2.80 

2.85 2.79 
275 2.69 

2.74 
2.64 

2.70 
2.60 

2.67 
2.37 

2.63 
2." 

II 1.796 2.201 2.718 4.02l 40427 13 4.67 3.81 HI 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.60 2." 2.51 248 2.<46 
12 1.782 2.179 2.681 3.930 4.218 14 4060 3.14 2.34 3.11 2.96 2.85 2.78 2.70 2.65 2.60 2.33 2.48 2,44 2.41 2.39 
13 1.771 2.160 2.6lO 3.012 2.832 4.221 I! 4.34 2.68 U9 3.06 2,90 2.79 2.71 2.64 2.59 2.'4 2.48 1.42 US 235 2.23 
14 
15 

1.761 
1.753 

2.145 
2.ll1 

2.624 
2.602 

2.977 
2.947 

3.787 
3.733 

4.140 
4.073 16 

17 
4,49 
...5 

3.63 
3.59 

3.24 
3.20 

3.01 
2.96 

2.85 
2.81 

2.74 
2.70 

2.66 
2.61 

2," 
2.ll 

2.54 
2.49 

2.49 
2.45 

2.42 
2,38 

1.37 
2.ll 

2.33 
2.29 

1.30 
2.26 

2.28 
2.23 

16 
17 

1.746 
1.740 

2.120 
2.110 

2.583 
2,567 

2.921 
2.898 

3.686 
3.646 

4.01l 
3.965 

1& 

" 
4.41 
U8 

3," 
3.52 

3.16 
3.13 

2.93 
2.90 

2.77 
2.74 

2.66 
2,63 

2.58 
2.54 

2.51 
2.48 

2.46 
2.42 

2.41 
2.38 

2.34 
2.31 

2.29 
2.26 

225 2.22 
2.21 2.18 

2.19 
2.16 

18 
I' 
2D 

21 
21 
n 

1,734 
1.729 
1.725 

1.721 
1,717 
1.714 

2.101 
2.093 
2.086 

2.080 
2.074 
2.069 

2.552 
2.539 
2.l28 

2,l18 
2,l08 
2.500 

2.878 
2,861 
2.845 

2.831 

3.610 
3."9 
Bl2 

1.527 
3.l05 
3.485 

3,922 
3,883 
3.850 

3.819 
3.792 
3.768 

20 

11 
1] 

23 
U 
25 

U5 

4.32 
4.30 
4.28 
4,26 
4.24 

3.49 

3.47 
3.44 
1.42 
3.40 
3.39 

3.10 

3.07 
3.05 
3.03 
3.01 
2.99 

2.17 

2.84 
2.82 
2.80 
2.18 
2,76 

2.71 

2.68 
2.66 
2.64 
2.62 
2.60 

2.60 

2," 
2," 
2.53 
2.51 
2.49 

2.'1 

2.49 
2.46 
2,44 
2.42 
2.40 

2.45 2.39 

242 2.17 
2.40 2.34 
2.37 2,32 
2,36 2,30 
2.34 2.23 

2.35 

2.32 
2.30 
2.27 
2.25 
2.24 

2.28 

2.2l 
2.23 
2.20 
2.18 
2.16 

2.22 

2.20 
2.17 
2.15 
2.13 
2.11 

2.18 2.15 

2.16 2,12 
2.13 2.10 
211 2.08 

2.05 
2.04 

212 

2.10 
2.07 
2.05 

24 
25 

26 

1.711 
1.708 

1.706 

2.064 
2.060 

2.056 

2.492 
2.485 

2.479 

2.787 

2,779 

3.467 
3.450 

3.433 

3.745 
3.125 

3.707 

16 
17 
28 

4.22 
4.21 
4.10 

3.37 
l.l5 
3.34 

2.98 
2.96 
2.93 

2.74 
2.71 
2.71 

1.39 2.47 
2." 2.46 
2.56 2.45 

2.39 
2.37 
2.36 

2.3.2 
2.31 
2.29 

2.27 
2.25 
2.24 

2.22 
2,20 
2.19 

2.15 
2.13 
2.12 

2.09 
2.08 
2.06 

2.05 
2,04 
2.02 

202 1.99 
2.00 1.97 
1.99 1.96 

27 1.703 2.032 2.473 2.771 3,421 3.690 n 4.18 3.33 2.93 2.70 2.53 2.43 2.35 2,28 2.22 2.18 2.10 2.05 2.01 1.97 1.94 
28 1.701 2.048 2.467 3.408 3.674 38 4.17 3.3.2 2.92 2.69 2.53 2.42 2.ll 2,27 2,21 2.16 2.09 2.04 1.99 1.96 1.93 
29 
30 

32 

1.699 
1.697 

1.694 

2M3 
2.042 

2.037 

2.462 
2.457 

2.449 

2.750 

2,738 

3.396 
3.m 

3.36l 

3.659 
3.646 

3.622 

3! 
40 
50 

4.12 
4.08 
4.03 

3.27 
3.23 
3.18 

2.87 
2.84 
2.79 

2.64 
2.61 
2.!!6 

2.49 
2.45 
2.40 

2.37 
2.34 
2,29 

2.29 
2.25 
2.20 

2.22 
2.18 
2.11 

2.16 
2.12 
2.07 

2.11 
2.08 
2.03 

2.04 
2.00 
1.95 

1.99 
1.95 
1.89 

1.94 
1,90 
1.85 

1.91 
1,87 
1.81 

1.88 
1.84 
1,78 

34 1.691 2.032 2.441 2.728 3.348 3.601 60 4.00 3.13 2.76 2.53 2.37 2.25 2,17 2.10 2,04 1.99 1.92 1.86 1.82 1.78 l.75 
36 1.688 2.028 2.434 2.719 3.333 3.582 70 3.98 3.13 2.74 2.30 2.3l 2.23 2.14 207 202 1.97 1.89 1.84 1.79 1.75 1.72 
J8 
40 

42 
44 

1.686 
1.684 

1.682 

2.024 
2.021 

2,018 
2.01l 

2.429 
2.423 

2.418 
2.414 

2.712 
2.704 

2.6'18 
2.692 

3.319 
3.307 

3.296 
3.286 

3.566 
3.5l! 

3.538 
3.526 

1\1 3.96 
90 3.9l 

100 3.94 
no 3.92 

3.11 
3.10 
3.09 
3.07 

2.72 
2.71 
2.70 
2.68 

2.49 
2.47 
2.<46 
2.43 

2.33 
2.32 
2.31 
2.29 

2.21 
2.20 
2.19 
2.18 

213 2.06 2.00 
2,11 2,04 1.99 
2.10 2.03 1.97 
2,09 202 1.96 

1.9$ 
1.94 
1.93 
1.91 

1.88 
1.86 
1.85 
1.83 

1.82 
1.80 
1.79 
1.78 

1.77 1.71 
1.76 1.72 
1." 1.71 
1.73 1.69 

1.70 
1.69 
1.68 
1.66 

<46 2.0B 2.410 3.277 3.515 150 3.90 3,06 2,66 2,43 2.27 2.16 2.07 2.00 1.94 1.89 1.82 1.76 1.71 1.67 1.64 
48 
H 1.616 

2.011 
2.009 

2.407 
2.403 2.678 

3.269 
3.261 

3.505 
3.496 200 3.89 

250 3,88 
3.04 
3.03 

2.65 
2.64 

2.42 
2,41 

2.26 
2.25 

2.14 
2.13 

2,062.0, 1.98 
1.98 

l.93 
1.92 

1.8& 
1.87 

1.80 
1.79 

1.74 
1.73 

1.69 
1.68 

1.66 
1.65 

l.62 
1.61 

60 1.671 2.000 2.390 2.660 3.232 3.460 3UO 3.87 3.03 2.63 2.40 2,24 2.13 2.04 1.97 1.91 1.86 1.78 1.72 1.68 1.64 1.61 
10 1.667 1.994 2.381 3.211 3.435 400 3.86 3.02 2.63 2.39 2.24 2.12 2.03 1.96 1.90 1.85 1.78 1.72 1,67 1.63 1.60 
80 1.664 1.990 2.374 3.195 3.416 500 3.86 3.01 2.62 2,39 2.23 2.12 2.03 1.96 l.90 l.15 1.77 1.71 1.66 1.62 1.59 
90 

100 
1.662 
1.660 

1,987 
1.984 

2.368 
2.364 

2,632 
2,626 

3.183 
3.174 

3.402 
3.390 600 3.86 

750 3.83 
3.01 
3.01 

2,62 
2.62 

2.39 
2.38 

2.23 
2.23 

2.11 
2.11 

2.02 
2.02 

1,9$ 
1.95 

1.90 
1.89 

1.8l 
1.84 

1.77 
1,77 

1.71 
1.70 

1.66 
1.66 

1.62 
1.62 

1.59 
1.38 

120 1.658 1.980 2.3l8 2.617 3.160 3.373 1000 3.8l 3.00 2.61 2.38 2.22 211 2.02 1.95 1.89 1.84 1,76 1.70 1.63 1.61 1.38 
ISO 1.6l5 1.976 2.311 2,609 3.145 3.357 
200 1.651 1.972 2.345 2.601 3.131 3.340 
300 1.650 1.968 2.139 2.192 3.118 3.323 
400 1.649 1.966 2.136 2.l88 3.1ll 3.31l 

!!OO 1.965 2.334 
600 1.964 2.333 
., l.64l 1.960 2.326 2.576 3.090 3.291 



STATISTICAL TABLES 4 	 STATISTICAL TABLES • 
T ..... E A.3 {contlnued! 

T_E A.a (oontlnuedl 

F DltlrlbUilon: CrIIl ...1Valu.. 01 F(&% tlgnlft.tn.. lt..q 


F Dltlrlbutlon: CI'llIUI Val ... of F 11,., tlgnln..n.....1, 

25 30 l! 40 !8 60 7! 100 1~ 200 


... 	" .. I 19 12 14 16 18 :to 

I 249.26 230.10 230.69 2H,I4 251.77 2'2.62 2'3.04 253.46 253.68 ... 

1 19.46 19.46 19.47 19.47 19.48 19.49 19.49 19.49 	 1 <fO!l2.11 <1999,$0 S<f03J' ~,. j?63~' 99M mt.:M _1.01 6OU-47 60JUJ ttOU:1 61.0,61 .110.10 6191.$) '_13 

3 8.63 8.62 8.60 8.39 8.'8 8.55 8.'4 S,54 	 2 98.30 99.00 99.17 99.2' 99.30 9933 99.36 99.37 99.39 99.40 99.41 99.43 99.44 99.44 99.45 
4 5.72 5.65 	 1 34,12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.3' 27.23 27.~ 26.92 26.83 26." 26.69'.71 ,." '.73 '.m '.66 '.6' 
! H2 4.30 4.48 4.46 4.44 4.43 4.42 4.41 4.39 4.39 	 4 21.20 18.00 16.69 IU8 ".'2 U.2! 14.98 14.80 14.66 IU' 14.37 14.2' 14." 14.08 14.02 

! 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10.05 9.89 9.77 9.68 9.61 9.55 
6 3.83 3.81 3.79 3.71 3.75 3.74 3.73 3.71 3.m 369 
7 3.40 3.38 3.36 3.34 3.32 3,)0 319 3.27 ).26 3.25 	 6 13." 10.92 9.78 9." 8.75 8.47 8.26 8,10 7.98 7.87 7.72 7.60 7.52 7.45 7.40

• J.I1 3.08 3.06 3.04 3.02 3.01 2.99 2.97 2.96 2.9' 7 12.2' 9." 1.4' 7.8' 7.46 7.19 6.99 6.84 6.72 6.62 6.47 6.36 6.28 6.21 6.16 
9 2.89 2.86 2.84 2,83 2.80 2.79 2.77 2.76 2.74 2.73 • 11.26 8.6' 7.59 7.01 6.63 6.37 6.18 6.03 '.91 '.81 '.67 '.'6 5,48 5.41 '.76 

10 	 2.73 2.70 2.68 2.66 2.64 2.62 2.60 2." B7 2.'6 9 10.'6 8.02 6.99 6.42 6.06 '.80 '.61 '.47 5.3' '.26 5.11 '.01 4,92 4.86 4.81 
10 10.04 7.56 6.55 '.99 '.64 5.39 5.20 '.06 4.94 4.83 4.71 4.60 4.52 4.46 4.41 

II 2.60 2.57 2." 2.'3 2." 2.49 2.47 2.46 2.44 2.43 
II 2.50 2.47 2.44 2.43 2.40 2.38 2.37 2.H 2.33 2.32 II 9.65 7.21 6.22 '.67 5.32 l.07 4.89 4.74 4.63 4.'4 4.40 4.29 4.21 4.15 4.10 
13 2.41 2.38 2.36 2.34 2.31 2.30 2.28 2.26 2.24 2.23 	 12 9.33 6.93 5." 5.41 5.06 4.82 4.64 4.30 4.39 4.30 4.16 4.0' 3.97 3,91 3.86 
14 2.34 2.31 2.28 2.27 2.24 2.22 2.21 2.19 2.17 2.16 	 13 9.07 6.70 l.74 5.21 4.86 4.62 4.44 4.30 4.19 4.10 3.96 3,86 3.78 3.72 7.66 
15 2.28 2.1l 2.22 2.20 2.18 2.16 2.14 2.12 2.10 2.10 	 14 8.86 6.'1 5.56 '.04 4.69 4.46 4.18 4.14 4.03 3.94 3.80 3.70 3.62 3.l6 3." 

15 8.68 6,36 5.42 4.89 4.'6 4.32 4.14 4.00 3.89 3.80 3.67 3.'6 3.49 3.42 3.37 
16 2.23 2.19 2.17 2.1' 2.12 2.11 2.09 2.07 2.0' 2.04 
17 2.18 2.1' 2.12 2.10 2.08 2.06 2.04 2.02 2.00 1.99 	 16 8.'3 6.23 l.29 4.77 4.44 4.20 4,03 3.89 3.78 3.69 3." Ul 3.37 3.31 3.26 
II 2.14 2.11 2.08 2.06 2.04 2.02 2.00 1.98 1.96 	 17 8.40 6.11 U8 4.67 4.34 4.10 3.93 3.79 3.68 3.'9 3.46 3.3' 3.27 3.21 J.l6I." 
19 2.11 2.07 2.0' 2.03 2.00 1.98 1.96 1.94 1.92 1.91 	 18 8.29 6.01 '.09 4.'8 4.2' 4.01 3.84 3.71 3.60 3.ll l.)7 3.27 J.l9 3.13 ).08 
28 2.07 2.04 2.01 1.99 1.97 1.95 1.93 1.91 1.89 1.88 	 19 8.18 l.93 '-01 4.50 4.17 3.94 7.77 7.63 3,'2 3.43 3.30 U9 3.12 3.0l 3.00 

28 8.10 '.8l 4.94 4.43 4.10 3.81 3.10 3.56 3.46 3.37 3.23 U3 3.0l 2.99 2.94 
21 2.0' 2.01 1.98 1.96 1.94 1.90 1.88 1.86 1.84 
n 2.02 1.98 1.96 1.94 1.91 1.87 1.8, 1.83 1.82 21 8.02 '.78 4.87 4.37 4.04 3.81 3.64 3.51 3.40 3.31 3.17 3.07 2.99 2.93 2.88 
lJ 2.00 1.96 l.93 1.91 1.88 1.84 1.82 1.80 1.79 22 7.95 '.72 4.82 4.31 3.99 3.76 3.59 3.4l 3.3l 3.26 U2 3.02 2.94 2.88 2.83 
28 1.97 1.94 1.91 1.89 1.86 1.84 1.82 UID 1.78 1.77 23 7.88 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30 3.21 3.07 2.97 2.89 2.78 
:Ill 1.96 1.92 1.89 1.87 1.84 1.82 1.80 1.78 1.76 1.75 24 7.82 5.61 4.72 4,22 3.90 3.67 BO 3.36 3.26 3.17 3.03 U3 2.8' 2.74 

25 7.77 l.l7 4.68 4.l8 3.8' 3.63 3.46 3.32 3.22 3.13 2.99 2,89 2.81 2.7l 2.10 
26 1.94 1.90 1.87 U, 1.82 1.80 1.78 1.76 1.74 1.73 

7.12 l.l3 4.64 4.14 3.1l 3.59 3.42 3.29 3.18 3.09 2.96 2.86 2.78 2.72 2.6617 1.92 1.88 1.86 1.84 1.81 1.79 1.76 1.74 1.72 1.71 	 26 
11 1.91 1.87 1.84 1.82 1.79 1.77 1.75 173 1.70 1.69 	 27 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.13 3.06 2.93 2.12 2.75 2.68 2.63 

18 7.64 4.57 4.07 3.7l 3.53 3.36 3.23 3.12 3.03 2.90 2.79 2.72 2.65 2.6019 1.89 1.8, 1.83 1.81 1.77 1.7l 1.73 1.71 1.69 1.67 	 5.4, 
29 7.60 5.42 4.54 4.04 3.73 3.33 3.20 3.09 3.00 2.87 2.77 2.69 2.63 2.5730 1.88 1.84 1.81 1.79 1.76 1.74 1.72 1.70 1.67 1.66 	 3.'0 
30 7.56 '.39 01 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.84 2." 2.66 2.60 2.53 

35 1.82 1.79 1.76 1.74 1.70 1.68 1.66 1.63 1.61 1.60 
1.74 1.64 1.61 159 1.56 1.5, 7.42 5.27 4.40 3.91 3." 3.37 3.20 3.07 2.96 2,88 2.74 2.64 2.56 2.30 2.44 

30 L7l 1.69 1.66 1.6.3 1.60 US 
40 1.78 1.72 1.69 1.66 	 3' 

US 1.,2 1.50 1.48 40 7.31 3.18 4.31 7.83 3.31 	 3.29 3.12 2.99 2.89 2.80 2.66 2.56 2.48 2.42 2.37 
1.48 1.43 1.44 59 7.17 3.06 4.10 3.72 3.41 7.19 3.02 	 2.89 2.78 2.70 2.56 2.46 2.38 2.32 2.2760 1.69 1.62 1.59 1.S6 U7 1.511.6' 

1.48 1.45 1.42 1.40 60 7.08 4.98 4.13 3.6' 3.34 3.12 	 2.95 2.82 2.72 2.63 2.50 2.39 2.ll 2.2' 2.2070 1.66 1.62 1.59 1.57 1.33 1.50 
70 7.01 4.92 4.07 3.60 3.29 3.07 2.91 2.78 2.67 2." 2.4, 2.35 2.27 2.20 2.\'110 1.64 1.60 U7 U4 1.51 1.48 1.45 1.43 1.39 1.38 

90 1.63 1.59 1.55 1.53 1.49 1.46 1.44 1.41 I.lS 1.16 	 80 6.96 4.88 4.04 3.56 l.26 3.04 2,87 2.74 2.64 2." 2.42 2.31 U3 2.17 2.12 
no 1.62 U7 1.54 1.52 1.48 1.45 1.42 1.39 1.36 1.34 99 6.93 4.8l 4.01 3.'3 l.l3 3.01 2.84 2.72 2.61 2.'2 2.39 2,29 2.21 2.14 2.09 

119 1.60 Ul U2 1.30 1.46 1.43 1.40 1.37 1.33 1.32 1011 6.90 4.1l 3.98 J.51 3.21 2.99 2,82 2.69 1.59 2.l0 2.l7 2,27 2.19 2.12 2.07 

1511 1.38 1.54 I.SO 1.48 1.44 1.41 us 1.34 1.31 1.29 6.8'
119 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47 2.34 2.23 2.1l 2.09 2.03 

1110 6.81 4.75 3.91 3.4' 3.14 2.92 2.76 2.6.3 l.53 2.44 2.31 2.20 2.12 2.06 2.00 

200 1.36 U2 1.48 1.46 1.41 1.39 1.33 1.12 1.28 1.26 

250 1.35 1.50 1.47 1.44 1.40 1.37 1.34 1.31 1.27 1.2, 
 200 6.76 4.71 3.88 3.41 3.11 2.89 2.73 2.60 2.30 2.41 U7 2.17 2.09 

300 1.54 1.50 1.46 1.43 1.39 U6 1.3) 1.30 1.26 1.23 
 250 6.74 4.69 3.86 3.(0 3.09 2.87 2.71 1.58 2.48 2.39 2,26 2.15 2.07 

400 1.53 1.49 1.4, 1.42 1.38 U, 1.32 1.28 1.24 1.22 300 6.72 4.68 3.8, 3.38 3.08 2.86 2.m 1.57 2.47 2.38 2.24 2.14 2.06 1.99 

500 1.53 1.48 1.4, 1.42 U8 U, 1.31 1.28 1.2, 1.21 400 6.70 4.66 3.83 3.37 3.06 2.8, 2.68 1.56 2.45 2.37 2.23 2.13 2.0' 1.98 1.92 


500 6.69 4.6' 3.82 3.36 3.~ 2.84 2.68 1.5, 2.44 2.36 2.22 2.12 2.04 1.97 1.92 

600 1.32 1.48 1.44 1.41 1.37 1.34 Ul 1.27 1.23 1.20 

730 U2 1.47 1.44 1.41 117 1.34 UO 1.26 1.22 120 3.0' 2.'4
600 6.68 4.64 3.81 3.35 2.83 2.67 2.44 2.35 2.21 2.11 2.03 1.96 1.91 

10lI0 I.l2 1.47 1.43 1.41 JJ6 l.l3 1.30 1.26 1.22 119 7110 6.67 4.63 3.81 3.34 J.04 2.83 2.66 1.'3 2.43 2.34 2.21 2.11 2.02 1.96 1.90 
1000 6.66 4.63 3.80 7.34 3.04 2.82 2.66 2.53 2.43 2.34 2.20 2.10 2.02 1.9, 1.90 

http:fO!l2.11
http:tlgnlft.tn


STATISTICAL TABLES 	 STATISTICAL TABLES 1• 
TULE A.3 (continued) 


T..... A.a loonllnuftll 

FDlnnbullon: CrlIl ..IV.I.... of F(l% .lgnlfl••n ... Ie...~ 


F Dlllllllvllon: Cr1IIoal VII... of F (0.1% IlgnlllcllllM ....Q 

v, :15 30 33 40 !IO 6(l 7~ 100 130 100 
.. 
 v, I 6 10 12 14 16 I. 30 

t 6239,1) oso"" 621',$1 6286.71 63Ol..U 6313.00 631H6 61J4.t 1 6)4"'63 .. 

1 99.46 99.47 99.47 99.47 99.48 99.48 99.49 99.49 99.49 	 I 4.0'-03 '.00cI» 5,~ j,6Wl' ,,~, S,16eO! ',9!10' ,.~ ,~ 6.o6eO' 6.11.0' f.t4lOJ 6.1?i» f.19I!II' UleM 

1 998.l0 999.00 999.17 999.2l 999.30 999.33 999.36 999.37 999.39 999.40 999.42 999.43 999.44 999.44 999.4l 3 26.58 26.'0 26.45 26.41 26.35 26.32 26.28 26.24 26.20 26.18 
4 13.91 13.84 13.79 13." 13.69 13.6' 1l.61 13.58 lB4 IH2 	 3 167.03 148.'0 14UI 137.10134.58 132.8113U8 130.62 129.86 129.2' 12S.32 127.64 127.14126.74126.42 
5 9.38 9.33 9.29 9.24 9.20 9.17 913 9.09 9.08 	 4 74.14 61.2l 56.18 l3.44 1l.71 5O.l3 49.66 49.00 48,47 48.0l 47.41 46.9l 46.60 46.32 46.10M' 

! 47.18 37.12 33.20 31.09 29.7' 2U3 2S.16 27.6' 27.24 26.92 26.42 26.06 2'.78 2'.57 15.39 
6 7.30 7.23 7.18 7.14 7.09 7.06 7.02 6.99 69l 6.93 
7 6.06 l.99 l.94 HI l.86 l.S2 l.79 5.7l 5.70 6 3l.,1 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69 lUI 17.99 17.68 17.4l 17.27 17.12 
8 l.26 l.20 ,.., l.12 $.07 l.03 !I.OO 4.% 4.91 7 29.2l 21.69 18.77 17.20 16.21 Il.l2 1M2 14.63 14.33 14.08 13.71 13.43 1l.23 13.06 12.93 
9 4.71 Ul 4.60 4.l7 4.52 4.48 4.4l 4.41 4.38 4.36 	 8 1l.41 18.49 U.8l 14.39 13.48 12.86 12.40 12.0l 11.77 1..,4 11.19 10.94 10.7$ 10.60 10.48 

10 	 4.31 4.2l 4.20 4.17 4.12 4.08 4.0l 4.01 l.98 l.96 9 22.86 16.39 Il.9O 12.56 11.71 11.13 10.70 10.37 10.11 9.89 9.$7 9.33 9.15 9.01 8.90 
10 21.04 14.91 12.ll 11.28 10.48 9.93 9." 9.20 8.96 8.7$ 8.4l 8.22 8.05 7.91 7.80 

\I 4.01 l.94 3.89 3.86 3.81 3.78 3.74 J.n l.67 3.66 
12 3.76 3.70 3.6l J.62 3.57 3.34 3.47 3.43 l.41 	 11 19.69 13.81 1..,6 10.3l 9.58 9.0' 8.66 8.3l 8.12 7.92 7.63 7.41 7.24 7.11 7.01 

13 3.57 3.51 l.46 3.43 3.38 3.34 3.27 3.24 l.22 12 18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.48 7.29 7.00 6.79 6.63 6.11 6.40 

'4 3.41 l.l' l.30 3.27 3.22 3.18 3.ll l08 1.06 13 17.82 12.3\ 10.21 9.07 8.3, 7.86 7.49 7.21 6.98 6.80 6.l2 6.31 6.16 6.03 l.93 

15 3.2S 1.21 3.17 1.1l l.08 l.Ol 3.01 2.98 2.94 2.92 14 17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.'8 6.40 6.13 l.93 l.78 $.66 l.56 
IS 16.19 11.34 9.34 8.2l 7." 7.09 6.74 6.47 6.26 6.08 l.81 l.62 l.46 '.3' l.2$ 

16 3.16 l.1O 3.0, 3.02 2.97 2.90 2.86 2.81 
17 l.07 3.00 2.96 2.92 2.87 2.80 2.76 2.71 16 16.12 10.!» 9.01 7.94 7.27 6.80 6.46 6.19 l.98 l.81 5.ll nl l.20 l.O9 4.99 
II 2.98 1.91 2.87 2.84 2.78 2.71 2.68 2.62 17 Il.72 10.66 8.73 7.68 7.02 6.$6 6,22 l.96 '.7l l.l8 l.32 U3 4.99 4.87 4.78 
19 2.91 2.84 2.80 2.76 2.71 2.64 2.60 2." 2.5' 	 18 1'.38 10.39 8.49 7.46 6.81 6,ll 6.02 l.76 l.56 '.39 l.1l 4.94 4.80 4.68 4.$9 
30 	 2.84 2.78 2.73 2.69 2.64 2.61 2." 2.54 2.l0 2.48 19 1'.08 10.16 8.28 7.27 6.62 6.18 l." l.l9 l.39 l.22 4.97 4.78 4.64 4.l1 4.43 

30 14.82 9,9l 8.10 7.10 6.46 6.02 l.69 l.44 $.24 $.08 4.82 4.64 4.49 4.38 4.29 
11 2.79 2.72 1.67 2.64 2.lI 2." 2.51 2.44 2.42 
II 2.73 2.67 2.62 2.58 2.53 2.'0 2.46 l.l8 2.l6 II 14.19 9.77 7.94 6.95 6.32 l.88 l.l6 '.ll l.1I 4.9$ 4,70 4." 4.37 4.26 4.17 
2J 2.69 2.62 2." 2.34 U8 2.4l 2.41 2.l4 2.32 II 14.38 9.61 7.80 6.81 6.19 l.76 5044 l,19 4.99 4.83 4,'8 HO 4.26 4.ll 4.06 
24 2.64 2.lI 2.ll 2.49 2.44 2.40 2.37 2.33 2.29 2.21 	 23 14.20 9.47 7.67 6.70 6.0S l.6l l.33 '-09 4.89 4.73 4048 4.30 4.16 4.0l 3.96 
:15 	 2.60 2.l4 2.49 2.4' 2.40 1.36 2.3l 2.29 2.ll 2.23 14 14.03 9.34 7.ll 6.59 l.98 '.l! l.2l 4.99 4.80 4.64 4.39 4.21 4.07 3,96 3.87 

15 13.88 9.22 7.4.5 6.49 l.89 '.46 '.l! 4.91 4.71 4.56 4.31 4.13 3.99 l.88 3.79 
26 2.37 2.SO 2.4l 2.42 2.36 2.31 2.2l 2.21 2.19 
17 2.54 2.47 2.42 2.l8 2.13 2.29 2.22 2.18 2.16 26 1l.74 9.12 7.36 6.41 '.80 D8 l.07 4.83 4.64 4.48 4.24 4.06 3.92 3.81 3.72 
28 2.1I 2.44 2.39 2.3$ 2.10 2.26 2.19 2.1l 2.11 17 13.61 9.02 7.27 6.33 '.73 '.31 l.OO 4.76 4." HI 4.17 3.99 3.86 3.7$ ).66 
19 2.48 HI 2.36 2.33 2.27 2.23 2.20 2.16 2.12 2.10 	 28 13.50 8.93 7.19 6.2l l.66 '.24 4.93 4.69 4.SO 4.3l 4.11 3.93 3.80 3.69 3.60 
JO 	 2.4l 2.39 2.34 2.30 2.11 2.21 2.17 2.1l 2.09 2.07 29 13.39 8.8' 7.12 6.19 $.$9 8.18 4.87 4.64 4.4$ 4.29 4.05 3.88 3.74 3.63 3.l4 

30 13.29 8.77 7.0l 6.12 l.l3 l.l2 4.82 4." 4.39 4.24 4.00 3.12 3.69 3.l8 3.49 
35 2.3l U8 2.23 2.19 2.10 2.06 2.02 1.98 1.96 
40 2.27 2.20 2.1' 2.11 2.02 1.98 1.94 1.90 1.87 35 12.90 8.47 6.79 l.88 l.30 4.89 4.l9 4.36 4.l8 4.03 3.79 3.62 3.48 3.38 3.29 
so 2.11 2.10 2.0' 2.01 1.95 1.91 1.87 1.82 1.78 1.76 40 12.61 8.2$ 6.59 l.70 5.13 4.73 4.44 4.21 4.02 3.87 3.64 3.47 3.)4 3.23 l.l4 
60 2.10 2.03 1.98 1.94 1.88 1.84 1.79 1.75 1.70 1.68 	 so 12.22 7.96 6.34 l.46 4.90 4." 4,22 4.00 3.82 3.67 3.44 3.27 3.41 3.04 2." 
70 	 2.0' 1.98 1.93 1.89 1.83 1.78 1.74 1.70 1.6l 1.62 60 11.97 7.77 6.17 '.31 4,76 4.37 4.09 3.86 3.69 3.l4 l.32 Ul 3.02 2.91 2.83 

70 11.80 7,64 6.06 '.20 4,66 4.28 3.99 3.77 3.60 3.4l l.2l 3.06 2.93 2.83 2.74 
80 2.01 1.94 1.89 1.85 1.79 1.75 1.70 1.6.l 1.61 U8 
90 1.99 1.92 1.86 1.82 1.76 1.72 1.67 1.62 1.l7 Ul 110 11.67 7.54 l.97 l.12 4.58 4.20 3.92 3.70 3.l3 3.39 3,16 3.00 2.87 2.76 2.60 


100 1.97 1.89 1.84 1.80 1.74 1.69 1.6l 1.60 1.55 1.12 98 11.$7 7.47 l.91 l.O6 4,l3 4.1, 3.87 3.6l 3.48 l.34 1.11 2.95 2.82 2.71 2.63 

110 1.93 1.86 1.81 1.76 1.70 1.66 1.61 U6 1.51 1.48 100 11.50 7.41 l.86 l.02 4.48 4.11 3.8l 3.61 3.44 BO 3.07 2.91 2.78 2.68 B9 

ISO 1.90 1.83 1.77 1.73 1.66 1.62 l.l7 152 1.46 1.43 130 11.38 7.32 l.78 4.95 4.42 4.04 3.77 3.ll 3.38 3.24 3.02 2.8' 2.72 2.62 2.l1 


ISO 11.27 7.24 l.7I 4.88 Ul 3,98 3.71 3.49 3.32 l.I8 2.96 2.80 2.67 2.56 2.48 
200 1.87 1.79 1.74 1.69 1.63 1.58 I.'l 1.48 1.42 1.39 

1SO 1.8' 1.77 1.72 1.67 1.61 1.$6 1.'1 1.46 140 1.36 300 11.11 7." l.63 4.8\ 4.29 3.92 3M H3 1.26 3.12 2.90 2.74 2.61 2.51 2.42 

300 1.84 1.76 1.70 1.66 U9 US LSO 1.44 I.l8 Ul J5II 11.09 7.10 l.l9 4.77 4.25 3.88 3.61 3.40 3.23 3.09 2.87 2.71 2.lI 2.48 2.39 

400 1.82 1.7$ 1.69 1.64 U8 1.53 1.48 1.42 1.36 1.32 300 11.04 7.07 l.56 4.7$ 4.22 3.86 3.19 3.38 3.21 3.07 2.8$ 2.69 2.56 2.46 2.37 

!IOO 1.81 1.74 1.68 1.63 1.17 152 1.47 1.41 l.l4 1.31 400 10.99 7.03 $.$3 4.71 4.19 3.83 3.56 3.3l 3.18 3.04 2.82 2.66 2.l3 2.43 2.)4 


500 10.96 7.00 l.'1 4.69 4.18 3.81 3.54 B3 3.16 3.02 2.81 2.64 2.l2 2.41 2,33 
600 1.80 1.73 1.67 1.16 1.l1 1.46 140 1.34 1.30 
750 1.80 1.72 1.66 1.l0 1Al 139 1.l3 1.29 600 10.94 6.99 '.49 4,68 4.16 3.80 3.'3 3.32 3." 3.01 2.80 2.63 2.1I 2.40 2.32 

1900 1.79 1.72 1.66 U4 l.50 1.44 I.lS 1.l2 1.28 750 10.91 6.97 '.48 4.67 4.1l 3.79 3.l2 3.31 3.14 3.00 2.78 2.62 2.49 2.l9 2.31 
lOO1l 10.89 6,96 l.46 4.6l 4.14 3.78 3.l1 3.30 3.13 2.99 2.77 2.61 2.48 2.38 2.30 

I." 
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TuuA.4 
FDlaltllluClon: Ctllieal Value. of F (0.1% IlIInll10anea 10""1) 

i (Chl-llquarodl DI_utlon: Crill... Vol... ofi 
., l!I lO III 40 50 60 75 100 1:10 200 .., 

Slgnif/cmtU levtl 
1 6:2i111O' 6.2MO' 6.:n.o, 6.29tOj 6,3IU(), 6,31.0, 6,32e<l' 6.J3~n 6.3'.o, 6.H«l' 

2 ')99,46 999.47 999.41 999.47 999,48 999,48 999,49 999.49 999.49 999.49 
 Dtgruso/ 3% 1% 0,1%
3 12~,84 125,43 125,11 124,96 124,66 124.47 124.27 124.07 123.81 123.71 jrttdom
4 4~.70 U,43 43,23 43.09 44.88 44,1~ 44.61 44.41 44,33 44,26 

5 25,08 24,87 24.72 24.60 24,44 24.33 24,22 24.12 24.01 23.93 I 3,841 6.633 10,828 


3,991 9.210 13,8166 16.83 16.67 16,34 16,44 16.31 16.21 16,12 16.03 13,93 13.89 
7 12.69 12,~3 12.41 12.33 12.20 12.12 12.04 11.93 11.87 11.82 7,813 11.343 16.266 

8 10,26 10.11 10,00 9,92 9.80 9.73 9,63 9.37 9.49 


9,488 13,271 18.467
9 8,69 8.53 8.46 8.37 8.26 8,19 8.11 s.D4 7.96 

10 7.60 7,47 7.37 7.lO 7.19 7.12 7.05 6.98 6.91 6.87 11.010 13.086 20.513 

'12.392 16.812 22,438II 6.81 6.68 6,39 6,52 6,3' 6.28 6,21 6.14 6,10 
12 6.22 6.~ 6.00 '.93 5.76 UO 3,63 3,36 3.52 14,067 18,473 24.322 

13 ~.75 5.63 '.34 5.47 5,30 5.24 5.17 3.10 5.07 


13,m 20.090 26.124
14 ~.38 5.23 1.17 3.JO 5,00 4.94 4.87 4.81 4.74 4.71 

IS ',07 4.93 4.86 4.80 4,70 4.64 4,'7 4.'1 4.44 4.41 16.919 21.666 21,871 


10 18.307 23.209 29.388 


17 4,60 4.48 4.40 4.33 4,24 4.18 4,11 4.0' 3.98 3.95 

18 4,42 4,lO 4,22 4.1' 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 3.63 3.61 


16 4,82 4.70 4.61 04 4.45 4.39 4,32 4.26 4.19 4.16 

10 4.12 4.00 3.92 3.86 3.77 3.70 3,64 U8 3.31 3.48 

Z1 4.00 3,88 3,80 3.74 3.58 3.'2 3.46 3.39 H6 

12 3,89 3,78 3,70 3,63 3.48 3.41 3.33 3.28 3.25 

U 3,79 3.68 3,60 3,33 3.38 3,32 3.23 3.19 3.16 

l4 3,71 3.59 3.31 3,43 3.36 3.29 3,23 3.17 3.10 3.07 

25 3.63 3,32 3.43 3,37 3.28 3.22 3.13 3.09 3.03 2,99 

26 ),'6 3,44 3,36 3.3<1 3.21 3.U 3.08 3.02 2.95 2.92 
27 3.49 3.38 3.3Q 3.23 3.14 3.08 3.02 2.96 2.89 2.86 
2. 3043 3.32 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 

lO 3.33 3.22 3.13 3.01 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 2.39 2,~2 2.49 

40 2,98 2.87 2,79 2,73 2,64 2,37 2,'1 2.44 2.38 2,34 

50 2.79 2,68 2.60 2.33 2.44 2,38 2.31 2.23 2.18 2.14 

60 2,67 2.35 2.47 2,41 2,32 2.25 2.19 2.12 2.03 2.01 

10 2,58 2.47 2.39 2.32 2.23 2.16 2.10 2.03 1.93 1.92 


lit 2.32 2.41 2.32 2.26 2.16 2.10 2.03 1.% 1.89 1.85 
90 2.47 2,36 2.27 2.21 2.11 2,03 1.98 1,91 1.83 1.79 

100 2.43 2,32 2,24 2.17 2.08 2.01 1.94 1.87 1.79 1.73 
I» 2.37 2,26 2.18 2.11 2.02 1.93 1.88 1.81 1.73 1,68 
150 2.32 2.21 2.12 2.06 1.96 1.89 1.82 1.74 1.66 1.62 

200 2.26 2.1! 2.01 2.00 1.90 1.83 1.76 1.68 1.60 1.51 
l!IO 2.23 2.12 2.03 1.97 1.87 1.80 1.72 1.65 UG 1.51 
lOO 2.21 2.10 2.01 1.94 U~ 1.78 1.70 1.62 U3 1.48 
400 2.l8 2.07 1.98 1.92 1.82 1,75 L.67 1..59 UO 1.43 
500 2,17 2.0l 1.97 1.90 1.80 1.73 1.6' 1.57 1.48 1.43 

600 2.16 2.04 1.% 1.89 1.79 1.72 1.64 1.56 1.46 1.41 
750 U! 2.03 1.95 1.88 1.78 1.71 1.63 15' 1.43 1.40 

1000 2,14 2.02 1.94 1.87 1.77 1.69 1.62 l.53 1.44 US 


