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Question 1 

a. 	 State two properties of the geometric probability distribution [2] 

b. 	 People with O-negative blood are called "universal donors" because O-negative blood 

can be given to anyone else, regardless of the recipient's blood type. Only 6% ofpeople 

have O-negative blood. 

1. 	 If 20 donors line up at random for a blood drive, what are the mean and standard 

deviation of the number of universal donors among them? [4] 
11. 	 What is the probability that there are 2 or 3 universal donors? [6] 

c. 	 The average daily jail population in the United States is 618,319. If the distribution is 
normal and the standard deviation is 50,200, find the probability that on a randomly 

selected day, the jail population is: 

1. 

11. 

greater than 700,000 
between 500,000 and 600,000 

[3] 
[5] 

[20 marks] 

Question 2 

a. What is a hypothesis? [2] 

b. 	 Distinguish between a null and alternative hypothesis. Give examples of a demographic 

nature for each type of hypothesis [8] 

c. 	 The data in the following table represents the starting monthly salaries (in hundreds of 
emalangeni) for skilled workers in selected companies in the four regions of Swaziland. 
Do the data indicate a difference in the population means? Use a 5% level of significance. 

Hhohho Manzini Shiselweni Lubombo 
7.6! 7.3 6.4 6.6 

.7.2 7.2 7 6.6 
16.4 6.8 6.2 6.7 

5.9 8.1 5.5 5.1 
6.7 5.2 6.7 

• 

I 

5.8 4.5 
4.7 
4.9 
5 

[10] 
[20 marks] 
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Question 3 

a. 	 Explain the multiplication rule of probability [2] 

b. 	 A study examined residents of a mining town to see if the mining operation had adverse 
health effects. The table at the right shows the percentages of respondents who had either 
of two health factors related to lung cancer, and lung cancer itself. 

Lun2cancer No 1UD2 cancer 
Smoker 12.9 6.05 

• Smoker & family 
i history 

8.95 1.15 

Family history 5.25 3.9 
Neither factor 4.45 57.35 

What is the probability that a respondent picked at random: 

1. Both had cancer in their family history and smoked? 	 [2] 
ii. Had lung cancer, given that they were a smoker with no family history of cancer? 

[2] 
iii. Had neither health factor, given that they had no lung cancer? 	 [2] 
iv. Had lung cancer, given that they had at least one health factor? 	 [2] 

c. 	 A sample of 70 girls and boys was taken at random from a population of children 
(perhaps of a particular age of interest), and then the numbers of Roman Catholic boys, 
Roman Catholic girls, Anglican boys, and Anglican girls were recorded as shown below: 

i Girls Boys Total 
Anglican 12 6 18 
Roman 
Catholic 

24 28 52 

Total 36 34 70 

Is there evidence that, in the sampled population, religion is independent of sex? (Use 
(l = 0:05) [10] 

[20 marks] 
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Question 4 

a. 	 Under which conditions can demographers employ the logistic regression model as 
opposed to the simple linear regression model? Give examples for each. [5] 

b. 	 The abridged output below presents the results of a simple linear regression analysis of 
the relationship between current age of respondents (in single years) and total number of 
children ever born (CEB) among women in Malawi. 

Number ofobservations= 8,444 
Prob> F=O.OOO 
R-squared = 0.554 

CEB Coefficient Standard error P>ltl [95% Confidence interval] 
Age 0.201 0.003 0.00 0.197 , 0.205 
Constant -3.054 0.062 0.00 -3.176 , -2.931 

1. Give the response variable and the explanatory variable' [2] 
11. In a form ofa mathematical equation, express the relationship between the two 

variables? [3] 
111. If the current age of the respondent is 45 years, predict what her CEB would be 

[3] 
IV. What is the strength ofthe relationship between the explanatory variable and the 

response variable? [2] 

c. 	 The percentage of people not covered by health care insurance in 2013 was 15.6%. A 
congressional committee has been charged with conducting a sample survey to obtain 
more current information. What sample size would you recommend if the committee's 
goal is to estimate the current proportion of individuals without health care insurance with 
a margin oferror ofO.03? Use a 99% confidence level. [5] 

[20 marks] 

Question 5 

a. 	 Define a unit of analysis. Give examples [3] 

b. 	 How do researchers maintain the integrity ofdata during data collection? [4] 

c. 	 Suppose that against a certain opponent the number of points the UNISW A. basketball 
team scores is normally distributed with unknown mean e and unknown variance, 0'2. 
Suppose that over the course of the last 10 games between the two teams UNISW A 
scored the following points: 

59,62,59,74,70,61,62,66,62,75 
1. Compute a 95% t-confidence interval for e 	 [5] 

ii. Now suppose that you learn that a 2= 25. Compute a 95% z-confidence interval for e 
[5] 

111. 	 How does the interval in ii. compare to the interval in i.? [3] 

[20 marks] 
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TableA-2 The cdf of the Z Distribution (the ZTable) 

Numbedo the 

table represents 

P(z '~ll 

z 

U2 us 0.04 0J!i 0.06 0.07 CI.08 U9 
...3Jj .0002 .0002 .OC01 .0001 .ooof .0001 .0001 .0001 .0001 .0001 

-3.5 .0002 .oooz .0002 .0002 .0002 .0002 .0002 .0002 .0002 .0002 
-3A .C003 .0003 .0003 .0003 .0003 .D003 .0003 .DOO3 .0002 .0002 

-U .0005 .ooos .0005 .0004 .0004 .0004 .0004 .0004 .0003 .0003 
-3.2 .0007 .0007 .0006 .ooos .0006 .0000 .0006 .0005 0005 .0005 

-3..1 .0010 .0000 .00>9 .0009 .00ll8 .0008 .0008 .0008 .0007 .0007 

..as .0013 .Ol13 .0013 .0012 .0012 .0011 .0011 .0011 .0010 .0010 

4.9 .0019 .0018 .0018 .0017 .0016 .0016 .0015 .0015. .0)14 .001" 
-U .0026 .0025 .D024 .D023 .0023 .1lO22 .0021 .0021 .002fl .0019 

4.7 .0035 .0034 .0033 .0032 .0031 .00:11 .0029 .0028 .0027 .0026 

-U .IX,., 7 .0045 .0044 .0043 .0041 .0040 .0039 .0038 ,0037 .0036 

-U .0062 .D06O .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048 

4.4 .0082 .ooso .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064 
-Z.3 .0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084 

4.Z .0139 .0136 .0132 .0129 .0125 .0122 .0119 .0116 .0113 .0110 

4.1 .0179 .0114 .0170 .0166 .0162 .0158 .0154 .0150 .1)146 .0143 

-2.0 .0228 .0222 .0211 .1)212 .0207 .1)202 .0197 .0192 .0188 .0183 

-1.9 .0287 .0281 .0214 .1)268 .1)262 .1)256 .0250 .1)244 .0239 .0233 

-1.8 .0359 .0351 .0344 .(D36 .m29 .0322 .0314 .0307 .0301 .D294 

-1.7 .0446 .0436 .0427 .om .0409 .0011 .0392 .Il384 .0375 .0367 

-1.6 ..0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455 

-1.5 .0068 .0055 .0643 .1Ji3O .0618 .0606 .0594 .0582 .0571 .0559 

-1.4 .0008 .0193 .Dna .0764 .0749 .0735 .0721 .0708 .0694 .0681 

-1.3 J)968 .09Sl .0934 .0918 .0901 .0885 .0869 .0853 .11138 .0823 

-1.2 .1151 .1131 .1112 .1093 .to75 .1056 .1038 .1020 .1003 .IJ985 
-t.1 .1357 .1335 .1314 .1292 .1271 .1251 .1230 .1210 .1100 .1170 
-1.0 .1587 .1562 .1539 .1515 .1492 .1469 .1446 .1423 .1401 .1379 

-0.9 .1841 .1814' .1788 .1762 .1136 .1711 .1685 .1660 .1635 .1611 

-0.8 .2119 .2090 .2001 .2fI33 .2005 .1977 .1949 .1922 .1894 .1867 

-0.1 .2420 .2389 .2358 :m.7 .2296 .2256 .2236 .2206 .2177 .2148 

-0.6 .2743 .2709 .2676 .2843 .2611 .257B .~ .2514 .2483 .2451 
-0.5 .3185 .3050 .3015 .2981 .2946 .2912 JIm .2843 .2810 .2778 

-0.4 ..3446 .3409 .3312 .3336 .3300 .3264 .3228 .3192 .3156 .3121 

-0.3 .38Z1 .3183 .3745 .3707 .3669 .3632 .3594 .3557 .3520 3483 
..e..2 .4201 .4168 .4129 .40S0 .4052 .4013 .3974 .3936 .3897 .3859 

-G.1 A602 .4562 04522 .4483 .4443 .4404 .4364 .4325 .4286 .4247 

-U .!iOOO .4960 .4920 .4880 .4840 .4801 04781 .4721 .4681 .4641 
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Table A-2 (continued) 


Number in the 

table represents 

Plz .', z) 

z OlD O.O! 8.03 IlO4 o.os 0.06 0.D7 us 
9.8 .5000 .5040 .5080 .5120 .5100 .5199 .5239 .5279 .5319 .5359 

0.1 .5398 .5438 .5478 .5517 .5557 .5596 .5636 .5675 .5714 .5753 

D.2 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 '&103 .6141 

0.3 lH79 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .8480 .6517 

8.4 .5554 .6591 .6628 .6664 .8700 .6736 J772 .6808 .6844 Ji879 

0.5 .6915 .695{I .6985 .7019 .1054 .7088 .1123 .7151 .7190 .7224 

U .7257 .7291 .7324 .1351 .7389 .1422 .7454 .7486 .1511 .1549 

fl.1 .1580 .1611 .1642 .1673 .7704 .1734 .1764 .7794 .7823 .7852 

0.8 .7881 .79lD .1939 .1961 .1995 .8023 .8051 .8018 .8108 .8133 

0.9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389 

1.D .8413 .8438 ..8461 .8485 .85~ .8531 .8554 .8517 .8599 .8621 

t.1 .8643 .8665 .8686 .8708 .8729 .8749 .8110 .8790 .8810 .8830 
12 .8849 .8869 .8888 .8901 .8925 .8944 .8962 .8980 .8997 .9015 

1.3 ..0032 .9l49 .9066 .~ .9099 .9115 .9131 .9147 .9162 .91n 

1.4 .9192 .9207 .9222 .9236 .9251 .9265 .9219 .9292 .9306 .9319 

1.5 .9332 .0045 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441 

U .9452 .9483 .9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545 
1.7 .9554 .9564 .9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633 
t.8 .9641 .9649 .9656 •.,64 .9671 .9618 ..9686 .9693 .9699 .9706 

U .9713 .9719 .9726 .9132 .9738 .9744 .9750 .9156 .9761 .9761 

2.0 !J772 .9178 .9783 .9188 .9793 .9798 .9803 .9808 .9812 .9817 
2.1 .9821 .9826 .9830 .9834 .91138 .9842 .9840 .9850 .9854 .9851 
U .9861 .9864 .9868 .9871 .9875 .9818 .9881 .9884 .9881 .9890 

2.3 .9893 .9896 .9898 .9901 .9904 .9906 .9909 .9911 .9913 .9916 

ZA .9918 .9920 .9922 .9925 .99V .9929 .9931 .9932 .9934 .9936 

2.5 .9938 .9940 .9941 .9943 .9945 .9946 .9948 .9949 .9951 .9952 
2.6 .9953 .9955 .9956 .9957 .9959 .9960 Jl961 .9962 .9963 .9964 

ZJ .9965 .9966 .9967 .9968 .9969 .9970 .9971 .9972 .9913 .9974 

Z.8 .9974 .9975 .9916 .'lAn !il9n .9978 .9979 .9979 .9980 .9981 
2.S .9981 .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986 

3.1 .9987 .9987 .9981 .9900 .9988 .9989 .9989 .9989 .9990 .9990 
3.1 .999) .9991 .9991 .ml .9992 .9992 .9992 .9992 .9993 .9993 
3.2 .9993 .9993 .9994 ..9994 .9994 .9994 .9994 .9995 .9995 .9995 
3.3 .9995 .9995 ..9995 .9996 .9996 .9996 .9996 .9996 .9996 .9997 

3.4 .9997 .9997 .9997 .m7 .9991 .9997 .9991 .9997 .9991 .9998 
II .9998 .9998 .9998 .9998 .8998 .9998 .8998 .9998 .9998 .9998 

II .8998 .9998 .9999 .9999 .9999 .9999 .9999 .9999 .9999 .9999 
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t Distribution: Critical Values of f 

Significance level 

Degrees of Two-tailed test: 10% 5% 2% 1% 0.2% 0.1% 
freedom One-tailed test: 5% 2.5% 1% 0.5% 0.1% 0.05% 

1 6.314 12.706 31.811 63.657 318.309 636.619 
2 2.920 4.303 6.965 9.925 21.327 31.599 
3 2.353 3.182 4.541 5.841 10.215 12.924 
4 2.132 2.776 3.747 4.604 7.173 8.610 
5 2.015 2.571 3.365 4.032 5.893 6.869 

6 1.943 2.447 3.143 3.707 5.208 5.959 
7 1.894 2.365 2.998 3.499 4.785 5.408 
8 1.860 2.306 2.896 3.355 4.501 5.041 
9 1.833 2.262 2.821 3.250 4.297 4.781 

10 1.812 2.228 2.764 3.169 4.144 4.587 

11 1.796 2.201 2.718 3.106 4.025 4,437 
12 1.782 2.179 2.681 3.055 3.930 4.318 
13 1.771 2.160 2.650 3.012 3.852 4.221 
14 1.761 2.145 2.624 2.977 3.787 4.140 
15 1.753 2.131 2.602 2.947 3.733 4.073 

16 1.746 2.120 2.583 2.911 3.686 4.015 
17 1.740 2.110 2.567 2.898 3.646 3.965 
18 1.734 2.101 2.552 2.878 3.610 3.922 
19 1.729 2.093 2.539 2.861 3.579 3.883 
20 1.72S 2.086 2.528 2.845 3.552 3.850 

21 1.7:21 2.080 2.518 2,831 3.527 3.819 
22 1.717 2.074 2.508 2.819 3.505 3.792 
23 1.714 2.069 2.500 2.807 3.485 3.768 
24 1.711 2.064 2.492 2.797 3,467 3.745 
2S 1.708 2.060 2.485 2.787 3.450 3.725 

26 1.706 2.056 2.479 2.779 3.435 3.707 
27 1703 2.052 2.473 2.771 3.421 3.690 
28 1.701 2.048 2.467 2.763 3.408 3.674 
29 1.699 2.045 2,462 2.756 3.396 3.659 
30 1.697 2.042 2.457 2.750 3.385 3.646 

32 1.694 2.037 2.449 2.738 3.365 3.622 
34 1.691 2.032 2.441 2.728 3.348 3.601 
36 1.688 2.028 2.434 2.719 3.333 3.582 
38 1.686 2.024 2.429 2.712 3.319 3.566 
40 1.684 2.011 2.423 2.70.t 3.307 3.551 

42 1.682 2.018 2.418 2.698 3.296 3.538 
44 1.680 2.015 2.414 2.692 3.286 3.526 
46 1.679 2.013 2,410 2.687 3.277 3.515 
48 1.677 2.011 2,407 2.682 3.269 3505 
50 1.676 2.009 2.403 2.678 3.261 3.496 

60 1.671 2.000 2.390 2.660 3.232 3.460 
70 1.66: 1.994 2.381 2.648 3.211 3.435 
80 1.664 1.990 2.374 2.639 3.195 3,416 
'0 1.662 1.987 2.368 2.632 3.183 3.402 

100 1.660 1.984 2.364 2.626 3.174 3.390 

120 1.658 1.980 2.358 2.617 3.160 3.373 
150 1.655 1.976 2.351 2.609 3.145 3.357 
200 1.653 1.972 2.345 2.601 3.131 3.340 
300 1.650 1.968 2.339 2.592 3.118 3.323 
400 1.649 1.966 2.336 2.588 3.111 3.315 

500 1.648 1.965 2.334 2.586 3.107 3.310 
600 1.647 1.964 2.333 2.584 3.104 3.307 

ao 1.645 1.960 2.326 2.576 3.090 3.291 
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t Distribution: Critical Values of t 

Significallce level 

Degrees of Two-tailed tesr: 10% 5~'o ~o'b 1°­.0 0.2°0 0.1% 
freedom One-failed test: 5% 2.5% 1% 0.5% 0.1% 0.05% 

1 6314 12.706 31.821 63.657 318.309 636.619 
2 2.920 4.303 6.965 9.925 22.327 31.599 
3 2353 3.182 4.541 5.8·H 10.215 12.924 
4 2.132 2.776 3.747 4.60.4 7.173 8.610 
5 2.015 2.571 3.365 4.032 5.893 6.869 

6 1.943 2.447 3.143 3.707 5.~08 5.959 
7 1.894 2.365 2.998 3.499 4.785 5.408 
8 1.860 2.306 2.896 3.355 4.501 5.041 
9 1.833 :.262 2.821 3.250 4.297 4.781 

10 1.812 2.228 2.764 3.169 4.144 4.587 

11 1.796 2.201 2.718 3.106 4.025 4.437 
12 1.782 2.179 2.681 3.055 3.930 4.318 
13 1.771 2.160 2.650 3.012 3.852 4.221 
14 1.761 2.145 2.624 2.977 3.787 4.140 
15 1.753 2.131 2.602 2.947 3.733 4.073 

16 1.7-t6 2.120 2.583 2.921 3.686 4.015 
17 1.740 2.110 2.567 2.898 3.646 3.965 
18 1.734 2.101 2.552 2.878 3.610 3.922 
19 1.729 2.093 2.539 2.861 3.579 3.883 
20 1.725 2.086 2.528 2.845 3.552 3.850 

21 1.721 2.080 2.518 2.831 3.527 3.819 
22 1.717 2.074 2.508 2.819 3.505 3.792 
23 1.714 2.069 2.500 2.807 3.485 3.768 
24 1.711 2.064 2.492 2.797 3.467 3.745 
25 1.708 1.060 2A85 2.787 3.450 3.725 

26 1.706 2.056 2.479 2.779 3.435 3.707 
27 1.703 2.052 .2.473 2.771 3.421 3.690 
28 1.701 2.048 2.467 2.763 3.408 3.67-t 
29 1.699 2.045 2.462 2.756 3.396 3.659 
30 1.697 2.042 2,457 2.750 3.385 3.646 

32 1.694 2.037 2.449 2.738 3365 3.622 
34 1.691 2.032 2.441 2.7~8 3348 3.601 
36 1.688 2.028 2.434 2.719 3333 3.582 
38 1.686 2.024 2.429 2.712 3.319 3.566 
40 1.684 2.021 2.423 2.70-t 3.307 3.551 

42 1.682 2.018 2.418 2.698 3.296 3.538 
44 
46 

1.680 
1.679 

2.015 
2.013 

2.414 2.692 
2.410 2.68 7 

3.286
"'\ .,'"'T­
.~._ I I 

3.526 
3.515 

48 1.677 2.011 2.407 2.682 3.269 3.505 
50 1.676 2.009 2.403 2.678 3.261 3.496 

60 1.671 2.000 2.390 2.660 3.232 3.·U\0 
70 1.667 1.994 2.381 2.648 3.211 3.435 
80 1.664 1.990 2.374 2.639 3.195 3.416 
90 1.662 1.987 2.368 2.632 3.183 3.402 

100 1.660 1.984 2.364 2.626 3.174 3.390 

120 1.658 1.980 2.358 2.617 3.160 3.373 
150 1.655 1.976 2.351 2.609 3.145 3.357 
200 1.653 1.972 2.3-l5 2.601 3131 3.3·W 
300 1.650 1.968 2.339 2.592 3.118 3.323 
400 1.649 1.966 2.336 2.588 3.111 3.315 

500 1.648 1.965 2.334 2.586 3.107 3.310 
600 1.647 1.964 2.333 2.584 3.104 3.307 

coo 1.645 1.960 2.326 2.576 3.090 3.291 
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5 

10 

15 

20 

25 

30 

TableA-3 The Chi-Square Table 

Numbers in the table repnwm' Chi·square values whose area to the right equals p. 

d)p 0.10 0.05 0.025 0.01 O.OOS 

1 2.71 3.84 5.02 6.64 7.88 

2 4.61 5.99 7.38 9.21 10.60 

3 6.25 7.82 9.35 11.35 12.84 

4 7.78 9.49 11.14 13.28 14.86 

9.24 11.07 12.83 15.09 16.75 

6 10.65 12.59 14.45 16.81 18.55 

7 12.02 14.07 16.01 18.48 20.28 

8 13.36 15.51 17.54 20.09 21.96 

9 14.68 16.92 19.02 21.67 23.59 

15.99 18.31 20.48 23.21 25.19 

11 17.28 19.68 21.92 24.73 26.76 

12 18.55 21.03 23.34 26.22 28.30 

13 19.81 22.36 24.74 27.69 29.819 

14 21.06 23.69 26.12 29.14 31.32 

22.31 25.00 27.49 30.58 32.80 

16 23.54 26.30 28.85 32.00 34.27 

17 24.71 27.59 30.19 33.41 35.72 

18 25.99 28.87 31.53 34.81 37.16 

19 27.20 30.14 32.85 36.19 38.58 

28.41 31.4T 34.17 37.57 40.00 

21 29.62 32.67 35.48 38.93 41.40 

22 30.81 33.92 36.78 40.29 42.80 

23 32.01 35.17 38.08 4Ui4 44.18 

24 33.20 36.42 39.36 42.98 45.56 

34.38 37.65 40.65 44.31 46.93 

26 35.56 38.89 41.92 45.64 48.29 

27 36.74 40.11 43.20 46.96 49.65 

28 31.92 41.34 44.46 48.28 50.99 

29 39.09 42.56 45.72 49.59 52.34 

40.26 43.77 46.98 50.89 53.67 

40 51.81 55.16 59.34 63.69 66.77 

50 63.17 67.51 71.42 76.15 79.49 
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~ Table A·5 The F-TableIIQ 
('I) .... 
C) 

o ..... 
b 

.f".,
1 

1 
161.4476 

2 
199.sooo 

3 
215.1073 

4 
224.5832 

5 
230.1619 

6 
233.!BlO 

7 
236.1684 

f\.
r (Jl!i, dfl, dl2) 

• 9 10 
238.8827 240.5433 241.8817 

12 
243.9060 

15 
245.9499 

20 
248.0131 

24 
249.os18 

38 
250.0951 

40 
251.1432 

60 
252.1951 

120 
253.252 

2 18.5128 19.0000 19.1&43 19.2468 19.2964 19.3295 19.3532 19.3710 19.3846 19.3959 lU125 19.4291 19.4458 19,4541 19.4624 19.4707 19.4791 19.467 
3 10.1280 9.5521 9.2168 9.1172 9.0135 B.9406 8.8867 8.1452 11.8123 8.7855 6.1446 8.7029 8.6602 8.6385 1.6161 8.5944 8.5720 8.549 
4 7.7OIl8 8.9443 6.5914 6.3882 8.2561 8.1631 6.1)9-42 8.0410 5.9988 5.9644 5.9117 5.8578 5.802S 5.1744 5.7459 5.7170 5.6877 5.658 
5 8.107t 5.78$1 5.4095 5.1922 5.0503 4.95113 4,8759 4,8183 4.7725 4.1351 4.6777 4.6168 4.5581 4.5112 404957 4.4638 4.4314 4.398 
6 5.9874 5.1433 4.7571 4.5337 4.3874 4.2838 4.2067 4.1488 4.0990 4.0600 3.9999 18381 3.6742 3.U15 3.8082 3.n43 3.7398 3.704 
7 5.5914 4.7374 4.3468 4.1203 3.9715 3.8660 3.7970 3.7257 3.6767 3.6385 3.5747 3.5107 3.4445 3.4105 3.3158 3.3404 3.3043 3.267 
8 5.3177 4.4590 4.0662 "-8379 3.6875 3.5806 3.S005 3.4381 3.3881 3.3472 3.2839 3.2184 3.1503 3.1152 3.0794 3.0428 3.0053 2.966 
9 5.1174 4.2565 3.8825 3.6331 3.4817 3.3738 3.2927 3,2296 3.1789 3.1373 3.0729 3.0061 2.9365 2.9005 2.8637 2.8259 2.7812 2.747 

10 
11 

4.9646 
4.8443 

4.14128 
3.9823 

3.1OB3 
3.5874 

3.4780 
3.3587 

3.3258 
3.2039 

3.2112 
3.(M 

3.1365 
3.0123 

3.0111 
2._ 

3.0204 
2.8962 

19782 
l8.536 

2.9130 
2.7678 

2.8450 
2.7186 

2.n4O 
2.6464 

2.7372 
2.6090 

2.11996 
25705 

2.1i609 
2.5309 

2.11211 

2.4901 
2.580 
2A48 

12 4.74.12 3.8853 3.4903 3.2592 3.105!l 2.9961 2.9134 2.lI488 2.79fl4 2.7534 2.6866 2.6169 2.5436 2.50S5 2.4863 2.4259 2.3642 2.341 
13 4.6672 3.8056 3.4108 3.1791 3.0254 2.9153 2.8321 2.18$. 2.7144 2.6710 2.6·037 2.5331 2.4589 2.4Z02 2.3803 2.3312 2.2966 2.252 
14 4.8001 3.7369 13439 11t22 2.9582 2.8477 2.1642 2.6987 2.845Il 2.6022 2..5342 2..4630 2.3679 2.3487 2.3082 2.2664 2.2229 2.m 
15 4.S431 3.8823 3.2874 105116 2.9013 2.71m 2.7066 2.64()8 2..5876 2.5437 2.4753 2.4034 2.3275 2.2878 2.2468 2.2043 2.1601 2.114 
16 4.4940 3.6337 3.2389 3.0osa 2.8524 2.7413 2.6572 2.5911 2.5377 2.4935 2.4247 2.3522 2.275& 2.2354 2.1838 2.1507 2.1058 2.088 
17 4.4513 3.5915 3.1968 2.9647 2.8100 2.6987 2.6143 2.!i4111 2.4943 2.4499 2.3607 2.3077 2.2304 2.1898 2.1477 2.1040 2.0584 2.010 
18 4.4138 3.5546 3.1599 2.9277 2.n29 2.6613 2.5767 2.5102 2.4S63 2.4117 2.3421 22696 2.1908 2.1497 2.1071 2m29 2.lI166 t.908 
19 4.38)7 3.5219 11274 2.8Il$1 2..7401 2.6283 2.5<435 2.47$8 2.4227 2.3779 2.3080 2.2341 2.1555 2.1141 2.0712 2.0264 1.9795 1.930 
20 4.3.512 3.4928 3.0984 2.8661 2.7100 2.5990 2.5140 2.4471 2.3928 2.3479 2.2776 2.2033 2.1242 2.0825 2.0391 l.me 1.9464 1.896 
21 4.1248 3.4668 3.0125 2.8401 2.6848 2.5727 2.4676 2.4205 2.36IlO 2.3210 2.2.504 2.1157 2.0960 2.0540 2.0102 1.9645 1.9165 1.865 
n 4.3009 3.4434 3.11491 2.8167 2.6613 2.5491 2.40 2.3965 2.3419 2.29IJ7 2.2258 2.1508 21J107 2,0283 1.9842 1.9380 1.8884 1.638 
23 4.2793 3.4221 102ll 2.1955 2.8400 2.5277 2.4422 2.3748 2.3201 2.2747 2.2036 2.1282 2.047& 2.0080 I.S605 1.9139 1.8646 1.812 
24 4.2597 3.4028 3.ooee 2.7763 2.8207 2.5082 2.4228 2.3551 2.3002 2.2547 2.1834 2.10n 2.0287 1.9836 1.9390 1.8920 1.8424 1.189 
25 4.2411 3.3852 2.9912 2.7587 2.6030 2.4504 2.4047 2.3371 2.2821 2.2365 2.1649 2.0869 2.0075 1.9643 1.9192 1.6718 1.8211 1.168 
26 4,2252 13690 2.9752 2.7426 2.58GB 2.4741 2.3893 2.3205 2.2655 2.2187 2.1479 . 2.0716 1.9898 1.9464 U010 1.8533 1.B027 1.748 
27 4.2100 3.3541 2.9604 2.7278 2.5719 2.4591 2.3732 2.3053 2.2501 2.20<43 . 2.1:f23 10558 1.9736 1.9299 1.8842 1.8361 1.7851 1.730 
28 4.1960 13404 2.9467 2.7141 2.5581 2.4453 2.3593 2..2913 2.2360 2.1900 2.1179 2.0411 1.9588 1.9147 1.8687 1.8203 1.7889 1.713 
29 4.1930 3.3277 2.9340 2.7014 2.5454 2.4324 2.3463 2.2763 2.2229 2.1768 2.104.5 2.lI275 1.9446 1..9005 1.8543 1.80SS 1.7537 1.6S8 
30 4.1109 3.3158 2.9223 2.tl8S6 2.5336 2.4205 2.3343 2.2662 2.2107 2.1646 2.lI921 2.0148 1.9317 1.8874 1.8409 1.7918 1.7396 U83 
40 41M147 3..2317 2.8387 2.!lOOO 2.4495 2.335. 2.2490 2.1802 2.1240 2.0m 2.0035 1.9245 tlwe 1.7929 U444 1.6928 1.6373 1.576 
60 4.0012 3.1504 2.7561 2.52.52 2.3683 2.2541 2.1685 2.0070 2.0401 1.9926 1.9174 1.8364 1.7-480 1.1001 1.6491 1.5843 1.5343 1.467 
120 3.9201 3.0718 2.8801 1..4472 2.2S&9 2.1700 2.0868 2.0164 1.9588 1.9105 1.8337 1.7505 1.5587 1.6004 1.5543 1.4952 1.4290 1.351 


