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Question 1 

a. Using the information provided in the abstract below, define and identify the 

following 

i. Independent Variable [2 marks] 

ii. Dependent Variable [2 marks] 

ii i. Data Source [2 marks] 

iv. Sample size [2 marks] 

v. Hypothesis [4 marks] 

ABSTRACT 


In African {:<Juntrie!; including South Africa, the nexus between social L'uhesion and health remains under
researched. Using data from the 2012 South African social attitudes survey with a sample of 1988 adults in 
Sonth Africa agL"tl 18 ~'e.an; or older, we used the colledive efllt'acy theory by Sampson and colleagues to examine 
the relationship between social eohesion and self-rated health in an African sample. We also examined how this 
relationship differL..J by mce. Results from the multivariate anal)lliis after adjusting for L'{wanates suggested that 
adults in the highest lertile of social L'ohesion were more likely to report moderate or good health mmpared to 
those in the lowest tertilt'. Sub-group analysis provided no evidence thai the relationship was mooen!ted by 
race. These findings corrohorate prior evidence that social t'ohesion is important for improving the health of 
adults. 

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 of observations= 8,444 

Prob > 0.041 

R-squared = 0.554 

CEB Coefficient Standard error P> It I [95% Confidence interval] 

Age 0.201 0.003 0.49 0.197, 0.205 


Constant -3.054 0.062 0.00 -3.176, -2.931 


i. 

ii. 

iii. 

In a form of a mathematical equation, 

express the relationship between the two variables? 

If the current age of the respondent is 45 years, 

predict what the woman's CEB 

What is the strength of the relationship between the 

explanatory variable and the response variable? 

[2 mark] 

[3 marks] 

[3 marks] 

[20 marks] 



Question 2 

a. 	 A recent demographic survey in Swaziland revealed that about 22% of girls are 

pregnant before their 18th birthday. Using the binomial probability formula. 

Suppose that this survey included a random sample of 17 ~jgh school girls. Find 

the probability that: 

1. 	 Six or more girls will be pregnant before her 18th birthday. [3 marks] 

i1. 	 More than two but less than four girls will be pregnant [3 marks] 


before her 18th birthday. 


b. 	 An immigration officer has been presented with a list of 24 persons coming into 

Swaziland through the Ngwenya border. Of the 24 immigrants, only 18 immigrants 

had the appropriate travel document. If the immigration officer decides to 

randomly select 4 persons for screening, what is the probability that: 

1. 	 More than one, but less than 4 persons will have 


illegal travel documents? [3 marks] 


ii. 	 More than 2 persons will have illegal travel documents [3 marks] 

c. 	 The mean age at first marriage in Swaziland is assumed to be normally 

distributed with mean 21 years and variance 25. What is the probability that? 

1. 	 Suppose that 23% of women in this sample are classified as having married 

late, what is the minimum age that woman has to be married to have 

married late? [3 marks] 

i1. 	 Approximately what proportion of the women married years before the 

average. [3 marks] 

d. 	 Among UNISWA students who hold part-time jobs during the 2018 academic year, 

the distribution of the time spent working per week is approximate normally 

distributed with a mean of 20.20 hours and standard deviation of 2.60 hours. Find 

the probability that the average time spent working per week for 18 randomly 

selected students who hold part-time jobs during the year is not within 1 hour of 

the population mean. [2 marks] 

[20 	marks] 



Question 3 

a. Briefly describe each of the following 

i. Confidence interval [1 marks] 

ii. Type I error [1 marks] 

iii. Type II errors [1 marks] 

iv. Level of significance [1 marks) 

v. Regression model [1 marks] 

b. 	 Differentiate between the following 

i. 	 a null and alternative hypothesis [3 marks] 

ii. 	 Directional and non-directional hypothesis [3 marks] 

c. 	 In a 2007 Swaziland national survey, about 53% of young adults said reported 

that they have never had sex. In a recent random sample of 1,163 young adults, 

48% of the young adults reported that they had never had sex. Find the p-value 

to test the hypothesis that the current percentage of young adults who have 

never had sex is different from 53%. What is your conclusion if the significance 

level is 5%? [3 marks] 

d. 	 A recent national survey claims that the mean time to first marriage among 

young women is 26 years. A random sample of 26 young women selected from 

the country showed that the mean time to first marriage is 27 years with a 

standard deviation of 3 years. Assuming that the age at first marriage for these 

women have a normal distribution. 

1. 	 Find the p-value for the test that the mean time to first [3 marks] 

marriage is different from 26 years 

it USing a 1% level of significance, what wold you conclude? [3 marks] 

[20 marks] 



'.: ' 

Question 4 

There is an outbreak of cholera "in your community and this has raised concerns 

among policy makers and the international community. About 373 persons out of 

the 582 persons residing in the community are already infected (I). About 252 

infected cases are among women (W). The ministry of health is aware that you are 

taking a course on quantitative methods in demography. Applying your knowledge 

to solve the problem in your community, find and interpret: 

a) p(l) (2 marks) 

b) p(W) (2 marks) 

c) p(W n I) (2 marks) 

d) p(W n I)C (2 marks) 

e) p(W u I) (2 marks) 

f) p(W I IC) (2 marks) 

g) p(WC I I) (2 marks) 

h) p(IC) (2 marks) 

i) Is p(W or I) = p(W) + p(l) ? (2 marks) 

j) Is p(W and 1)= p(W) . p(I)? (2 marks) 

TOTAL [20 marks] 



Standard Normal Probabilities 

Table entry for z is the area under the standard normal curve 

to the left of z. 

z .00 .01 .02 .03 .04 .05 .06 ,07 .08 .09 

-3.4 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0002 
-3.3 .0005 .0005 .0005 .0004 .0004 .0004 .0004 .00041 ,0004 ..0003 
-3.2 .0007 .0007 .0006 .0006 .0006 .0006 .0006 .0005 .0005 .0005 
-3.1 .0010 .0009 .0009 .0009 .0008 ',0008 .0008 .0008 .0007 .0007 
-3.0 .0013 .0013 .0013 .0012 .0012 .0011 .0011 .0011 .0010 .0010 
-2.9 .0019 .0018 ' .0018 .0017 .0016 .0016 .0015 .0015 .0014 .0014 
-2.8 .0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019 
-2.7 .0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 ;0027 ';0026 
-2.6 .0047 .0045 .0044 .0043 .0041 .0040 .0039 .0038 .0037 .0036 
-2.5 .0062 .0060 .0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048 
-2.4 .0082 .0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064 
-2.3 .0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084 
-2.2 .0139 .0136 .0132 .0129 .0125 .0122 .0119 .0116 .0113 .0110 
-2.1 .0179 .0174 .0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143 
-2.0 .0228 .0222 .0217 .0212 .0207 .0202 .0197 .0192 .0188 .0183 
-1.9 .0287 .0281 .0274 .0268 .0262 . 0256 .0250 .0244 • .0239 ' .0233 
-1.8 .0359 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294 
-1.7 .0446 .0436 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367 
-1.6 .0548 .0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455 
-1.5 .0668 .0655 .0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559 
-1.4 .0808 .0793 .0778 .0764 .0749 .0735 .0721 .0708 .0694 .0681 
-1.3 .0968 .0951 .0934 .0918 .0901 . 0885 .0869 . .0853 ,0838 ' .0823 
-1.2 .1151 .1131 .1112 .1093 .1075 .1056 .1038 .1020 .1003 .0985 
-1.1 .1357 .1335 .1314 .1292 .1271 .1251 .1230 .1210 .1190 .1170 
-1.0 .1587 .1562 .1539 .1515 .1492 .1469 .1446 .1423 .1401 .1379 
-0.9 .1841 .1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .,161l 
-0.8 .2119 .2090 .2061 .2033 .2005 .1977 .1949 .1922 .1894 .1867 
-0.7 .2420 .2389 .2358 .2327 .2296 .2266 .2236 . .2206 .2177 .2148 
-0.6 .2743 .2709 .2676 .2643 .2611 .2578 .2546 .2514 .2483 .2451 
-0.5 .3085 .3050 .3015 .2981 .2946 .2912 .2877 .2843 .2810 .2776 
-0.4 .3446 .3409 .3372 .3336 .3300 .3264 .3228 .3192 .3156 .3121 
-0.3 .3821 .3783 .3745 .3707 .3669 .3632 .3594 .3557 . .35~O .3483 
-0.2 .4207 .4168 .4129 .4090 .4052 .4013 .3974 .3936 .3897 .3859 
-0.1 .4602 .4562 .4522 .4483 .4443 .4404 .4364 .4325 .4286 .4247 
-0.0 .5000 .4960 .4920 .4880 .4840 .4801 .4761 .4721 .4681 .4641 



Standard Normal Probabilities 

Table entry 

Table entry for Z is the area under the standard normal curve 

to the left of z. 
z 

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359 
0.1 .5398 .5438 .5478 .5517 .5557 .5596 .5636 .5675! .5714· ;5753 
0.2 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141 
0.3 .6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517 
0.4 .6554 .6591 .6628 .6664 .6700 .6736 .6772 .6808 .6844 .6879 
0.5 .6915 .6950 .6985 .7019 .7054 .7088 .7123 .7157 .7190 .7224 
0.6 .7257 .7291 .7324 .7357 .7389 .7422 .7454 .7486 .7517 .7549 
0.7 .7580 .7611 .7642 .7673 .7704 .7734 .7764 .7794 .7823 .7852 
0.8 .7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133 
0.9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 ~8340f .8365 .8389 
1.0 .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8599 .8621 
1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790r .8810 .8830 
1.2 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015 
1.3 .9032 .9049 .9066 .9082 .9099 .9115 .9131 .9147 .9162 .9177 
1.4 .9192 .9207 .9222 .9236 .9251 .9265 .9279 .9292 .9306 .9319 
1.5 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441 
1.6 .9452 .9463 .9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545 
1.7 .9554 .9564 .9573 ;9582 .9591 .9599 .9608 .9616t .9625 .9633 
1.8 .9641 .9649 .9656 .9664 .9671 .9678 .9686 .9693 .9699 .9706 
1.9 .9713 .9719 .9726 .9732 .9738 .9744 .9750 .9756 .9761 .9767 
2.0 .9772 .9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817 
2.1 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857 
2.2 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890 
2.3 .9893 .9896 .9898 .9901 .9904 .9906 .9909 .9911! .9913 .9916 
2.4 .9918 .9920 .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936 
2.5 .9938 .9940 .9941 .9943 .9945 .9946 .9948 .994Q .9951 ..9952 
2.6 .9953 .9955 .9956 .9957 .9959 .9960 .9961 .9962 .9963 .9964 
2.7 .9965 .9966 .9967 .9968 .9969 .9970 .9971 .9972 .9973 .9974 
2.8 .9974 .9975 .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981 
2.9 .9981 .9982 .9982 .9983 .9984 .9984 .9985 ;9985 ..9986 .9986 
3.0 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990 
3.1 .9990 .9991 .9991 .9991 .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 .999q .9996 .9996 .9996 .9997 
3.4 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9998 



T-12 Tables Tabl,,; 

~~IO?"litypTable entry for p is the Table for p is the 
critical value F~ with critical F" with~~->~,-

lying to probability p lying to 
r' its right, F* 

F critical values ("""IJ,lJerJ)
values 

ncgrcc~ or fn::(!dc:m III the nllrrlCl aim 
Llt.:gn,'I;'-.ol Ir<:cJnm numt't<.l!or 

bO:;.').~ 

60562 i 

243.9l 
976.71 

(l!Otd 6208.7 
1;11066$ 

99310 

6209U8 

25 30 411 ~o 60 120 1000 

I' 

6l US 62,26 02.53 62 tJ'J 62,7':) 6HI6 oLiU 
39,36 49.50 53.51) 55.S1 57,24 5820 5891 54' ~o
100 
 24926 14 251-77 25220 2~3 2~ 154.]'1


(1:'10 16145 19':1.50 215.71 224.58 230,16 2.1l.99 2.16.77 238.88 240,54 998.08 1003 1009.8 1014.0 1017.7 
647,79 799,50 86.:L :6 ~9958 ~2Ul5 Y.nll 'J4~.22 Y5b,b6 ~63 2S.015 6239.3 h260.6 {)302 (J3'9.4 63b2,7 

,010 4052,2 49995 540JA 5624.0 5763.6 S~59,O 5928A 5981.1 6022.5 624017 62001)9 618712 6302~5 631317 b3630 I 

405284 500000 'i:.\037tJ )h2~OO 57t1~O) 5S59n "'4287.1 19814-1 (1()22~4
001 

9,19 9AI 9,42 9.44 9,4) 9.46 9.47 <147 ';,47 9.4ll 9Aq
10(j 9,16 9,24 9.29 0.33 935 9,,17 9,3B 1940 1<).41 19.4.1 19,-1:; Ii) 46 1l),46 19.47 I Q 4S 19,48 19.4') 

J8,51 1930 14,33 19,]5 19,37 19.380'\0 19,411 39.41 3943 39 4.\ 34Ati .1'1.4t1 394'1 39 4~ 39.4H 19.49 W.50 

,025 ,l9,00 39.1'i 39.33 39.39 lJ".40 4qAJ 99.43 9445 99,46 99.47 99.47 qq 48 <19 99.49 QtJ;,~O 
,0\0 99.00 99J7 9930 99.33 99,]6 99.37 YY 3<; 999AO ""9A2 999.4.1 449.43 99946 949.47 9q947 999,48 999.48 999.50 
,(l01 999.00 99917 999.10 999.33 99936 99937 499.39 


523 5,22 5.20 5.13 5,J 7 17 5,16 5 IS S,I5 5"4 5.13 

5.54 546 5.3Y 5.:\4 :=u 5.28 5.27 5.25 .1,24IOU 8.79 K74 370 860 8313 8.0? ~.59 858 8 ..57 8.5\ 8.53 


(100 lOll 955 ~ 2A 912 9,(11 894 ~ ~9 1{:; X.SJ 442 14.54 14.25 14.17 14 12 14.(I~ 14,()4 14 (II 13,,)1) 13.')5 13 I) I 

17,44 1604 1:144 1:; 10 J488 14 n 1~.61 1454 !~ 47
025 27.23 27.0: 26.S7 2609 2618 2641 2635 2032 20.22 26 14 


010 ,l·U2 30.~2 29A9 28.7 I 2~.24 .27 91 27,67 nAG 27",5 
 129.25 J2K32 37 120.42 l2:i}14 12~.45 124.Q6 [2-166 1"447 12397 123 53 

O{)1 16703 141-..5(j 141.11 137. I () 13458 1.12.~S 13158 1.;0.62 )19.$6 


~ 92 .187 ~ ~4 .18.1 3 ~O 1 ~(l 179 17,1/; :. 76 

,i00 4,54 4.32 4.19 4, I 4.05 401 3.98 .l95 1.94 596 ','II .5,S6 .; ",0 5.72 ::; 70 69 S.t!6 S 63 


7,71 0,94 ~.59 6,,19 6.26 6.16 6.09 6.04 A.110 8,84 $.75 8.66 8.56 SA6 SAl 38 8.36 8,31 8.26 
1222 m65 <160 930 9,20 9.07 8.n 8,90 14,,<:):'} 14.37 14.20 14.02 1.'1.41 13.84 1.l.75 U 47 

21,20 IR 00 69 I'; :-'2 15.21 1498 14.HO 1466 
 :t~.O~ 4741 4676 40 10 45 45.43 4.').0'1 44 ~~ 44 44 

74.14 61.25 56 53.44 's1.71 ::;0 5~ 4'UlO 49.00 4347 


)..10 3,27 .1,.2-1 J 21 :.1 Ii) n7 :\.It) 12 ."U! 
-1- 06 J 7~ 62 .~ .":2 HI ,] 40 U7 1.34 ~ .12 
 4,74 4.t1b' -162 4 5~) 452 <1 ~o 446 444 443 4(1 437 

6,()J 5,79 41 5.US 4.88 4,81 4,77 662 652 64:1 6,33 0.27 0.13 6, I S 6.14 0.12 602 


10.0 I 8,·U 7 7.39 7 IS 698 C.S) 6.76 6.68 10.05 '1.89 9,72 Q,5:i tl,4S 9.38 <:J.29 9)4 9.20 9,11 I} 0.; 
J 6.20 D.n 12 U6 Ii.lY 10,97 067 10.46 10.29 20.42 26.42 25,91 15.39 2.\,08 24,S7 24.60 2444 24.33 24 U6 23.82 
47 IH 37 12 .\'\ 10 3109 2975 2;;:)q 2iU6 2705 27,24 


2.44 :un I.M 281 uo l,iS 2.77 1. itl ],74 272 

1.7& 146 3.29 I~ 111 ;I 05 3.01 298 
 394 3.87 ') X3 .1.S I 3.77 ! 175 i4 .DO J 67 

.~ 9<) :; 14 4,76 4 39 4,28 4.2/ 4.15 4,10 
 46 5.21 , 17 11 5,01 ".n 4.90 4.90 4.86 

8,81 7.26 6.60 6.23 \,99 ~.S2 5.70 5.60 5.:12 7.H7 7.56 7AO 7,2' 7.14 7 09 06 6.97 0.89 

U.75 10/)2 9.7.'1 9,15 8.75 $.-17 8.26 8.10 7.98 ISAI 17,99 17,'ih 12 It- 07 i6..-11 1t! ~ 1 It! 21 1).98 1~.77 
35.51 27,00 n70 21.92 lO,~O 20m 19.46 19.03 18,(\9 

2.70 2,67 2.03 2.5'; 2 2,5tl 2.54 2,52 ? :'1 lAy 1.47 
3,59 3.26 2,(Jb 2,~S 2,~3 1.78 2.75 2,72 1,64 J,;:;7 1.\/ 3.44 340 3,18 3.14 no .127 U] 

4,74 us 4.12 .3 ')7 387 3,73 3.()8 4,76 4.67 4.57 4';7 4AO 430 4 .. 11 -1,28 4.20 4.15 

S 07 6.~4 5.')2 ') 29 !) 12 ·L9Y 490 4.1':2 6.(,2 6A7 6.31 ll.t6 06 5.99 5.9J 5,g6 5.~2 5,74 5,60

12.25 9.55 SAl 7.35 7A6 7.19 (),91i fI,84 6.72 14J)$ I.nl LU2 12.'-)' I:UW 12,5.1 12,3;\ 1220 12.12 1.72 
2925 2 ),09 '7.20 21 14.03 14,,',1 


(Coufi/u~l'd) 

http:19':1.50
http:Llt.:gn,'I;'-.ol


Tables T" 15T-14 Tabl .. , 

F cr:ticJI 'v'o!;Jc:;value~ 

rHlllltTAlnrn"'r-l <:t'5n~f!n:~es,-,! fr\~<!dnm in til!! nutllcralOl 

10 J 2 J S 20 25 '0 4() '.0 60 120 IUOO 


2 . .:.111 	 2.4~ 2.40 U~ 2 .16 2.35 2 ..14 LJ22.54 	 2.503.1 r 2,~2 2.8J 2.7.1 2.67 2.02 2.r;,9 no 
1.35 28 J 22 3.15 .1.11 ';.04 :; 02 :\.01 2.°7 1.414.40 4<17 .., .'i"+ loll J ..'i,s .110 144 J:W 


4.20 410 4.00 3.Y4 3.~4 3.84 lSI 3.7$ 3.73 1.6R 
') ~ 1 S.(~7 5.52 S.1{) 5.26 5,20 5.12 5J17 .5.0:1 ..t. ~I~ 4.$7

6.06 5 42 :iOS .:LS2 46:') 4,)3 4A.1 4,36 


3.6:' 7.39 1.01 tl./j.l rd7 6.IM 6.03 5.91 

\xAlf 15.1\3 3~ LL4l{ 12,1')6 12.40 12JJ~ 177 
 11.04 	 11.19 1().~4 1048 ,),')2 Y.r:O 9.7.1 Y . .l~ 

47 ! '1,';; 2 lO ? ;"( ") ]::" ) !:; 	 :2 !:-t 2.! t'3.t1i 2.81 2.(iQ 201 2 ~; SI ? 47 244 

4,26 .,86 3.63 HH 3.37 ~.29 1.23 '.IR \14 	 'HJ] 1.01 2.94 2 ~9 J.i{h .> 2 :: 7; :.71 

:,\,46 J)-t7 .177 3.67 3.611 "'\.51 .147 J ..t5 LN ,·t34 

~J12 6.42 606 5,80 ~d,J :;.47 
5.71 5.!l8 4.12 448 -1.32 4.20 4. I (J 403 


496 4.71 4,65 4,.){ 4.52 '1,~~ ~AO 4.315.16 II 

';';\<) 	 957 8,64 ~L15 S.l1 K2n 819 7.$4

HL.'W J.1 J 2.56 11.11 11,13 Hl.70 

212 	 2,28 2.24 2,20 2-1'7 2.ln 2.12 ).1 j 2 n~ 2,Oi)
2.92 2.7J 2.61 252 246 2.-i1 J,3t: 


2.98 2.:·)! 1.~5 2.77 2.73 2,(':6 2.64 2.02 258 2 .. '14 


3,72 3.62 3.~2 3-42 3.15 .1.11 3,26 3.22 .,211 .1. J4 :LOt)
4.10 .1.71 3.4~ 3.22 3.14 .1.07 
5Atl 4.8.1 4.47 4.24 4.07 3.95 J.xS10 


4.41 	 4 . .11 4.25 '1.17 4 12 4.0S ..t.1)O 3.92
4.85 47i 4.~6 


R.7S S 4."i 813 7);0 7.60 7.47 7.30 7.19 7,! ;;: h,94 6.7)0\

756 6.55 5.99 5.64 5.39 5.10 5 


14.YI ) / ,)3 ! L2~ 104~ 9.93 952 9,W H.9" 

2.25 	 2.21 2.J7 2.12 ],10 2.03 2,05 2.04 1.03 1.98.100 :'.23 2.S6 2.(>6 2.54 2.45 2.39 2.14 2.30 2.27 
2.~S 2.72 2.65 2.60 2.57 1,53 2.51 2,45 2.41,050 4 :;4 3.91'\ .1.36 :UO 1.09 3.U I 2.'15 2!}O 
.1,5.1 	 J 43 Ln 3.r.; 1,16 .1.12 :;,06 :un .100 2.94 :?~9

II 	 025 t>-72 ,~.26 4.0.1 4.2."1 4.04 3.88 3.7" :),06 .'\.5'i 
4,<::;4 	 440 4.2~ 4 10 4.UI 3.94 '.f{6 :t.'\l 1.7:-1 3,tlY .\.61
5 010 9.65 7,21 6.:2/ ~.n7 5.32 '.07 4.89 4,74 4.6.1 
7_92 	 7.6,1 (,,)2 /,01 (,,81 (\ 6~ 6.S2 6.42 615 6.U::~ .O()I 14N'; B.al L56 H1.35 (,;.58 Q.t)5 8.66 8n 

'~ 

2.06 	 :un 2.1l J l.Y';) 1.91 L()6 1.93 1.1)12.19 	 2.15 2.10.100 .'.IS 2.rlf 2 ttl 1.48 7..W 2.33 L2S 2.24 2.21 
2.69 	 2 62 2.54 2,50 2 2.4.1 2.40 2.38 2 . .14 2.JO 
" J)SO ),89 349 ~,26 I .J.()O 2.9! 1.85 2.80~ J.2X 	 .1 IS .1.07 1.111 2,1; 1 2.S7 2.H3 2.74 2.B

12 	 O1S ".10 4A7 4 12 3.89 1.73 Jol 3.5\ J44 

010 9.3.1 6.93 41 5.0{! 4.82 ..!I.M 4.50 4..19 
 430 	 4.16 401 ".70 302 3.57 ),54 3.45 3 .. n 

7.29 	 7.00 6.71 6AO 6.22 6.09 5.lJ.1 5)U ~.44
.001 !~.n4 (2,97 iO.80 l),63 ~Ul9 R.3~ ~.QO 7AZ\ 

E 
1 14 	 2, In 2 os 2/11 1.n 1.46 1.92 1.90 I ~~ 
~ .114 270 2.5t.1 243 2.35 2.28 2.2.1 ? .21J 216 

267 1 tl() 2 ')3 7.46 2.41 2.13 2,34 2.31 2,:tO 1,2~ 2.11 

),25 3.15 ,.OS 2.95 :U~S 2.84 2.78 274 "!.-/2 166 2,60 


~ 4.67 .HI .1.41 .J 18 303 2n 2.R1 2.17 271 

6.4J 4.97 4.35 4.00 ;:;,77 J.60 3.-+3 3..19 3.Jtn 

4.10 	 3.9t> 'Ul:? 3.60 3.57 3.:11 .14.1 318 334 3,15 3. IS 

fr ':} t- 23 ;93 5,7 r:. :-.1.;,".:; 5,47 s,n S ~IJ 5. I 'I iI.')\) 


574 :1.21 4.S6 .:L61 4 . .44 4.,0 419 

17.~i 12.11 !0.2 r 9.07 R.l\ 7 ~6 	 f).9x " 80 


1.91 	 1.91 I.S9 1.~7 18(J" 2.10 	 205 2.0J 1.96.1 III 2.73 2.:12 239 2.24 2.19 2.[2
i: 
2.60 	 2A6 2.3'-! 2,,14 2.3 , 2,27 2,22 I~ 21-i 

_'.O.'i 2.')5 2)l4 2.7l'l 2,7,:1 2,67 ,64- ::))1 2.55 ;,5U
4.60 3.74 ",.34 .1.11 2.96 2.85 2.76 2.65 
6 :10 4.~6 4.24 H9 66 ~.50 .UB 3.2Y 3.21I" 

:UW 	 !.n(l .). ~ l ')") .)., I t. UJ:J 3.01 
~S6 h.5 I 4.b') cl,4r, 4.2~ 4 J4 4 ilJ 


001 17.14 II 7~ 9.71 )<;.6] 792 744 r ()~ ,0 " oil 
 6_4f) 	 6.! ~ '1.gS 5.38 5 10 no 4.1),1 ·l.n ·4.1'12 


?J)6 	 :U)2 1.97 1."12 I.H9 LX7 1.~5 1.111 1.79 1.76lOt) 307 2.70 2.4ti 2.3" 2.27 2.21 2.1" 2. !2 1.09 

.050 4.54 .1.68 3.29 3,06 2HO 2.7Y 2.71 ;2,04 2.54 
 1,54 	 2.48 2..11l 2.3.1 2.28 2,25 2.2tl 21 R 2.1 (. 2.11 2.07 

.1-06 1.l}() 1.~1' 2.76 2 2.64 259 2,S5 :L52 2.40:> 2.40 

UO ~.67 ; ~2 .1.37 1,2R 3,2 t ., 13 lOR .1.05 2.96 2.S8 
025 620 4.77 4 15 1.~O 3,58 1.41 l.l9 .UO .1.12 

010 ,s.Ml 6.36 542 4.H9 4.)0 4.11 4.14 400 


608 	 'i.Sf ~1.2-" S,07 4,95 430 470 .:j ~4 4.47 4.13
001 1651,1 11.34 4. J4 B 2.\ 757 7.09 6.74 6A7 6.26 

2.03 1.99 1.94 I.S9 U~6 1.8 .. 1.79 118 !,;") 1.72 


.050 4.4Y .1.63 1.14 7 .74 7.60 159 254 

100 .1.05 2.67 1.46 2.33 2.24 2,1" 2.1 j 2.09 2.06 

lAY 2.42 D5 2.28 :L}3 1,19 :Ll5 2,12 2.11 1,02 


16 025 6 12 4.69 4.08 J.7J J.;() L,4 1.22 .1.12 3.05 
 2.99 	 2.l\Q 2.79 2.68 2.6) 2,57 2,51 2.47 2A3 2..1~ 2 • .12 


3.69 .1.05 J.41 3,2(') ],16 l.IO 'U'l2 2.93 2.~4 1,7() 


.5.81 5.55 5.n 4.99 4.82 4.70 4.54 4.45 4 ..14 ~.1J 408

010 8 6,23 ~,19 4.77 4.44 4.20 403 3.89 J.n 

16.12 10.97 901 7.94 7.27 o.SO 0.-16 6.1" 0.98 

2.00 	 1.J;h HJ 1.~1 1,7l'l 1.76 1.69
.)(Xl 3.03 2.64 2.44 1.31 2.22 2.J 5 2.10 l.lIo 2.03 

2.45 	 2.18 2.31 1.2.1 2.1 ~ 2.15 2.1 () 2.08 2.06 2.01 1.97050 445 3,";;; .uO 1.96 2.Rl 2.70 261 255 2.49 

17 015 6.04 4.62 4.(1) 3.66 J 44 .1.2S 3.16 306 2 ~8 
 2.:;5 	 2.50 44 2.41 2,3,) 2.32 2.262.92 	 1.82 2.72 2.62 

3.59 	 JA6 .131 .1.10 .1.07 .1.00 2.92 2,87 2.83 2.75 1.06.OW 840 6.11 5. }9 4.67 4.14 4.JO .1 93 3.7t.! 3.68 

4.78 	 4.60 4.48 4.33 4.24 4.iS 4.02 .\875.53 	 5.32 5.05.001 15,72 1(U~6 8.73 7,68 1.02 6.56 6.22 3.1)6 5.75 

('::oIlIiHIIL'f/) 



S.2Y 
15.3~ 

Tabl",T-16 Table, 

~,;rtM:l!II',*'<\1I'""'W'ilf4f/'~'\1" 4-'i@""'" '£'W<}'1", nsc"itJtj"Jf'-,>v, W""',:e'''ta.iS%''r>,~"",,,~''''z~''~'f<-n''''0'):Ytlt3J'ltHXV@i#i""'\\"'5'wn'01t,0f0.1x 'leii "''J' "'''± ,;,-, 

f critical valuesI F critical valu", (continucd) 

of jn::..~dOll1 ill the mln1e-r?lnl" 

10 12 15 20 25 _10 40 50 60 110 1000 

1.1)..'\ 1.').3 Ul':.l I.S4 LH<i 1.7~ 1.7OS I 74 l72 I. flY l.AC! 

_155 

09 4.sS 4.01 .1_~4 
3.61 3.21 _uo 

LSI 246 
l.ll2 	 2.(14 2J)O 

2.41 n4 2.27 2 19 2 14 1-11 2_01> 204 VJ2 1.97 !,\J2 

4_56 1.01 2.~7 1.77 2_67 2 ~6 2.41) 2.44 DR 2 2 . .12 2.26 :: :0 
b.Ol 1.71 3,uO 

2. y., 
3,51 J_.l7 Ul .1 08 2S~ 2.Y] 2.M 2.7~ 2.6l) 1.)8 

5..19 ).1.'1 4,r;7 4 4 ~2 -i.JO 4.15 4 4.00 J.~4 169IO.3 f} 4') 7.40 t:dn 6.35 h,1)2 :;,76 ~.S6 

I YO L91 L~6 I ill I 7:,\ 1.76 1.73 I 170 I 67

4, ~,2J 2 U~ 9'
_lOG 2.99 2.61 240 2.27 2. IS 2_11 2.06 .02 10% 

2" I 
1.:·[1 1.71 2.62 2 -i4. 1 . .14 ? :~:. 220

.,J.Jh 	 ~() 2.74 2.03 2.S4 2 42,Usu " 1:1 
5_')2 4.SI ,-] 91) 3,;:;6 UJ 1_17 3-115 ,96 "'.8;8,025 

3.43 _1.30 3_15 .100 2.!/! 2.M 2.76 	 2.58 ::.'~o3_13 :),93 '),01 4_50 4.17 3,94 3.77 _03 3,52 
).!) 4.97 4_70 ::6 ~_14 3.99 _1-84 J.lld lSl

.l110 
15.0~ 10,16 ~,,2~ 7.27 6.62 A.IS :U~.i ),31)ollOI 

I.Q4 1.84 	 1.74 1.71 I.n'l Ui-l 1.612_97 2.SQ :1 ,1$ 2_25 1.111 2.09 "_04 2_00 L~6_100 
204 1.1.,19 1.95 1 90 U!52.1B 2.20 211 107 

2.b~ 1.57 246 2040 2..1,5 2.29 2.12 2.16 2.UlJ
4_35 3.41.) J 10 1_~7 2.71 2.60 2, ')1 lAS 2_3Y0050 
5.37 4A6 1_~1l 3_51 3.~lSl 3.11 _1.1)1 :Us410 .e125 

3_23 3.09 1_94 2,84 2.78 2.6') 264 2_61 2_:'2 '-43
~.IO 0_$5 484 4.43 4. Hl ,un 3.56 346 


_001 

.l110 

::; O~ ·U)2 ·Lit> ·129 -! J2 400 3 :% 3.77 .1.70 .1 5~ lAO:;; 2414.112 ~.~5 ~_iO 7.10 6.46 6.01 

1.92 1087 1.~3 1.7~ _74 1.72 \.09 1.67 1.66 1.62 I.'i"2_% 2.57 236 2.23 2.14 2.08 2.02 1.95 

_050 

_100 

2.32 2,25 2.IS 2.10 2,QS 201 ! ,Yt, I.V4 1.92 Ui7 U!2 

2,7.1 2.64 2.5,~ 242 2.36 2.\1 2.25 221 1.11'1 2 I I 2.0S
4_32 JA7 307 2,~4 2.6S 2.57 2AI} 2.37 

~;i ~ 42 1 $2 3_25 3_09 2.97 1_30m5 
.1_17 101 2 S(-1 1-79 272 2.64 2:;8 2,5:; 24A 2.nJ J I 


4.Q) 4.70 4.44 4 17 4_00 .J, !'.S .1074 .t64 158 :\'4.2 :'.::~

}1.02 578 4 "7 4.37 4_04 3.:-:q ,_64 3.~ I ),40010 

14.59 Q,77 7.94 ,\..12 5.88 5.56 5_31 5.11" 001-"; 
L90 Ul6 L81 1,7() I 70 1.67 I.M l.flO 1.172.':6 2.56 22 l.Ll 2.{)6 2.01 l.y7 ~ .43 

~ DO 2.23 2.15 2.07 2.112 1.98 1.94 1.'-)1 I 1.R4 i.794_30 ~.4.:t 1.82 2M 2_55 2.46 2040 2J4
-0 

2,70 2.60 2.S0 239 2..l2 227 2.21 2.17 2, f4 2_0<'5.79 4_3X 17.' 3_44 3,22 .1.05 l.G} 2.84 2,7612 
3.26 3.17 2.48 283 2.71 207 2.)8 	 40 1 . .127.95 .1.72 4,S2 4_31 39Q .'''76 J.5'J 3045 .1_.15_010 

4.58 4 .. 11 4.06 3_7, J.b.' .~5-i 3.323"~914_3~ 9.oJ 7_~O 0_81 b.ll) 5,70 5.44 5_19 4.99.001 
§ :;q 1.")5LR4 1080 69 6-1 

.0\0 
1.~4 2."i5 2J~ 2_21 2_11 2.(J5 L99 1095 J.Q2i .Ion 

2 __53 :.20 2.13 2 O~ 2.00 1.96 IS~ 	 1.764.28 3.41 J OJ 2_S0 2_1.4 2A4 137 
cO 2A? 	 2.24 :.IS 1'!.4 2 (j~ l.Q8

5.75 	 4.35 3.75 3.41 _liS .;.02 2.90 2.S I 
.L!! 1_07 2_41 2 '/$ 2 154 248 lAS 2.3S 1.27

1.1 .025 
7.il~ "'.M ..L76 4,]() ),94 3.71 3..54 3.41 


o 

.cliO 

4A8 4.23 	 .1.6~ 3.53 44 3_3/\ .1.22 3.0/,\14.20 ,-47 7_f,7 0_70 6/)8 5.6.~ 5_33 5_09 

;-0

o .001 

I'B LiS 7.1 1.70 1(17 l.n4 1.62 /.61BJ 2.."i4 2.33 2.19 2.1l1 2,().;1 I 9S 1.94 
4_21. 3AO 3_01 U8 2_<11 2.51 242 2,)6 

2:; .100 
2,{S J.I 2.03 1047 1 94 LSq 1.86 U4 

2.64 254 2A4 233 2.20 221 1..15 2.11 2.085.72 +.12 3 . .18 15 ],4Y :U17 2.7824 " 72 2.·~{)1_ L'19 274 2,64 2SS 2044 lAO7)12 ::; 61 471 4.21 91) .1.h7 1.50 26_CliO 
4.14 3.::-.7 ,.71 3,::'4 ;.-l-~ ~ .<,('1 ~.294.h4 4.W14.01 414 75" 659 5 ~.'i::; 5.2.1 4_99 4.r101 

187 L~2 1.77 177 1.68 I I;Ib 1.63 1.1>1 L5Sl2.'12 J.'U 2 ..12 2_1S 2.()~ 2.f}2.100 
1.14 2.16 2.0Y 2_01 1.9(l 1m 1.87 LS4 1.814_24 53!.} 1.4Y 230 2049 240 2.;4 1.l8 


25 

.050 

2_61 2.51 2.41 130 2.23 2.18 2_12 2m 2_054.1'1 J.69 3.13 2-'17 1.85 2.6~ 
3_1l 2.lJl} 2_R5 ~ iO 2.60 2 ..S4 2 . .j.<j ~ 40 

~~ 4.21 745 0_49 5.84 5.46 ~.15 441 4_71 
7.77 S. <=;7 oR 4_18 1.63 3.46 3.32 3_22 

4.:;6 4_1 I 4'c)6 37t) >.63 3_02 3,:l,7 1.28 

1.80 1.81 1.76 71 Lb7 l.t15 1.1.1 159 L5~2.JI 1_17 2.01 t.~(l 1.92 1.8~.100 
I.n 2.15 ;U17 1 ~4 1.94 1.1)0 I..S5 UQ UW4.2.1 '<-,37 ].9~ 2.74 2.54 2_47 2.39 2.~2 2,27.050 
1,::;9 2,4'1 l._'~ 22~ 2 It) .uN 2 2.03 

.010 
:;,66 ..L27 3.67 3,:'U _LlO :,1.1:,)4 2.M 2.7J 2,{)526 .025 

~_S3 4.64 4.14 3-82 3.5~ 3A2 3.29 3_18 

.rIO I 
 13.74 4 11 7.36 oAI 5_80 .'.38 507 48.1 4_64 

2.90 1,51 2-30 2.17 2.07 2.00 L~5 1.4J 1.87.100 
4_21 3,J~ 2_96 ~.73 2_57 2.4f. 1.31 2.3 J 2.25 


27 _il15 

.0sO 

5_6.1 4.24 3.6." 3.31 _LOB 2.Y2 2_811 2-71 

.0lD 
 7,t:l$ 5.4() 460 4.1 I -US 3,50 l34 3.2(1 3 

_001 
 L1_01 ':).02 7.27 6.3-1 5.73 531 5_00 4_76 457 

tOmfmucdl 

mailto:W""',:e'''ta.iS%''r>,~"",,,~''''z~''~'f<-n''''0'):Ytlt3J'ltHXV@i#i""'\\"'5'wn'01t,0f0.1x


Tables T-1'J1-18 Tables 

.'1: 

F cri~i(Jt V0!Ue-.; 

or !n:0dom 111 thL' Illlnlc:';dofin {IH, nllfl'i(!1 aim 

Hl 12 15 20 2, :H) 40 50 ()()
r 

1.,'{4 1.71,,1 I 74 I {~V J.tiS \1'1.1 1.59 1.57 1.56 

050 4.20 q~ 2 2 250 245 2.10 2.24 
.¥UO 	 2l:\Y 2.'iO 2.16 V,6 7.0U 1.Y·1 l.tl7 

21'1 2 [2 204 196 1 91 I ,7 ):':7 l 7'1 I 77 

02:; 4,22:' 63 106 2.90 27i'l 2,tl9 2.61 2 '1S 2 4~ 2 'H 2.2.1 2.16 ill 2.0.) 2.0 I I ~, 

.010 7.64 5,45 4.57 l.'IS.l 53 13[, 323 312 303 ') l)() 2.75 2 ()O 251 244 2.35 l..10 
4 . .15 4.1 I .1 Iln J rrO 141 .1·,12 .11t'l J 09 1.02.001 13 891 7 l~i b,25 S,on S.24 483 4,6Y ~,:'iO 

i ?'P I 7~ 71 I t;~ 1M 1 I'll ::.s I 55 

050 4 I~ , 11 2.91 7.70 2." 2A1 2.15 22H 2.22 
I(ifl , :~,q :' ~o :' !,~ ) H6 [ qq I y~ [ xq 1 .1\c'1 

2,18 210 2.lH 194 1.89 I 85 81 ! 75 

2Y 025 .'1') 4 20 .~ 6J .; 27 ~ 04 2.~,'{ 2.7h 2.!,7 2,59 1.4~ 2 .. 12 221 2.14 2.0" 2.113 1.9'1 I.H2 

.010 7.(,0 542 4.54 ·1.04 3.7.1 .'.SO 1.33 320 .\.09 1.00 2.07 2.73 257 2.33 /,27 1.B 2.14 2.0S 

nOl I~ W ~U~5 7,1) h,I'i 5,0:;,) :; lH 4)\7 4.64 445 42\j 	 <1 O~ 1.W .154 3.12 ~~.h I 166 

1.72 1.63 57 :;~ I SO JAblOll :!.4G 2,2;-1 2.14 2,05 1.98 ! 'J.~ HR 1 85 


.050 4.17 .3 ..32 2.Y2 2.6~ 2.53 2.42 2,33 2.27 2.21

2", 

2.16 	 193 U$ 1.7'1 I 70 Lb~ J.td 
2.il 22() 2.07 2.111 I ':)7 1.~4 I ~7 uo30 	 025 5 '=;7 4 III .1 5') .1.25 3m 2.~7 275 ,t,("IS 

2 270 2.45 1 2 ~O 2.21 2.21 2.11 21)2010 7,56 :r, 39 4.51 4.112 3,17 J .10 3D 2 " 
4.24 J 75 ~ 49 ) 22 .1.(}7 2.9~ 2.92 270 2.01001 13.2Y 377 7,0.:; 0.12 5.53 ) 12 4.:U 458 

1.76 1.7 J I 66 1,6l 1.57 1 .04 1.5J I 4~ 1,47 I 42 1.38 

.050 ;\.23 2.04 2.61 2.45 2.34 2.25 2.IH 12 
100 2.34 244 2.23 209 2.011 1.93 1.87 

. 208 :UHl 1.91 I S4 1.78 ! 74 1.og I 66 1.64 I 5$ 1.52 
2 y~ 1.2'1 2.IB 207 1.99 I 94 I.RR IYl 1.~11 I 1.6'140 	 .025 4.05 .lAo .11.1 2.74 202 2.51 141) 


010 31 :) 18 4 ..11 3.><3 ).2'1 2.99 
 1.1'1,0 	 2.0<) 1.:;1 2.37 2.27 220 211 2 Ott 202 192 1. 1\.2 
~ ).37 3~!14 1.~O 3,14 2.98 J 87 2.73 2,6-+ .2 41 2.25 

.~" 1)01 01 6.5<.f 	 ..{.7] 4 ~4 4.21 4.02 

r ,j,~ I,M) ).(i3 I \7 1.5.1 [ 50 I ~6 1.44 1.42 1.33Al 	 2.20 2.t)6 l.M 1.80 1.76§ 2.0.1 I.H7 l.7B 1.73 f 69 I 6) 160 51 1,45403 	 18 2.79 2.56 2.20 2.13 2.07 

Y7 3.39 3.05 I.RJ 267 2.)5 2.46 2.33 


-0 
2.32 211 199 1.92 87 100 1.7S 72 (,4

-5 50 
2.70 2.:;6 2.42 227 2.11 2,Ol I" 

12,22 96 6.34 54" 4,9() 4'>1 4.21 4.00 .L~2 
7.17 .06 4.20 ..lA1 3,19 3.02 1.RY 2 is 

~,67 .144 J 10 2,)S 1 25J 2A·~ 	 2.0') 

I 71 1.(,0 154 L'SO 	 4iJ UiJ2 2.19 J.!~ 2JI4 195 I 87 1 ~2 1.77 1.74i " 
~q19Q LQ2 I JI4 17S '6 \.,;;;3 47 1.40 

60 
400 1, lS 276 2 S,~ 2.17 220 2 17 2 III :t04 

2.27 2.17 1,06 1.94 U7 74 1.70 Lei 1.5:3 lA9S,2 Q 343 .1..14 1.01 2.79 2.6.1 2.51 1.41 2..1.1"" 2.63 2.;0 2.20 2.10 1.94 l.88 I.S4 l.62 

" 4nq 
.010 	 7,08 4.98 •. 13 3,65 3.34 3.12 2.95 2.S2 1.72,,,9 1 O~ 2.~1 2J17 2 ~1 232 2,25 2.0~ l.~]001 11 Y7 777 o 17 c;.~ I (17(\ 4,~7 <Xh 

@. 


<5 WI) 2,76 2,J6- ]14 2.011 1.91 I ~.l I.n 1.73 

" 

'1b 	 149 1.45 1,,~S 1.3::- l..14 1.2$ 1.12 
ioB 1.02 57 1.52 1 4~ I A." ) ~8 1 )0.050 	 3.94 3.0~ 2,70 2.46 2.31 2.l9 2.10 2.03 

08 1.97 185 71 ! .b4 1 511 1% 1·1(, 1.30 

010 ..U12 3 . .'11 1 2.u') 2 
100 	 .025 :ur; 2.S3 U5 2.~2 2.70 2.5,1 1.42 2.32 2 24 

22 	 2.07 I.Y7 I.Hl) 1 74 !.t.y 1 I ·1< 
I ,1HI? :2 ~4 1 'i9 241 212 2 17 2 n~ ')111 I 1<4.no l 5fl 7.-l t 7: 02 44R ,r:" 361 1A4 

1.5S ! '12 146 I 41 I ,s l.l4 Ul L29 I 1.16 

.050 .l.3~ .1,0"+ ],65 2.~1 2.16 2.!4 1.98 1.03 

.10U 	 27J, 2,33 1,{ J 97 I.~S LfiO 1.75 l.70 66 
l.72 161 1.56 1.52 1.46 IAI 1.;J1 .30 1.21 

20B 02'\ S 10 70 1 1~ 2),<; 2A7 ;:: 35 2.26 :! I ~ 
1."0 
2.01 1.90 1.7B I 70 , 64 1,56 01 1.47 .l7 1.15 

2.27 2.11 1.97 un I 79 1,69 6.1 5S 1.4' 1..10 

1~ 7 15 5.63 4.81 165 1.41 12<\ 
(),7{) 4.71 .' 3F 3 ~ I 	 2.00 2 'in 

2.90 2.67 242 1,20 2 IS ?OO 90 gl 1.4~ 

loSS I.~y 4.1 US 3:; 130 1.27 l.Og 

.us 2,61 2.3~ 2.22 2.1 I 2.(J2 1.95 l.S!J 
2.09 1.95 UIS 1.78 72 1.68 1M 

1.52 
!JJ4 
1.79 

I 76 IM{ 1.47 1.36 .'.1 
.1)25 5.04 ),70 3.13 2.80 2,S;\{ 242 2..10 2.20 2.13 1.96 IRS l.SO 1.4' 29 L 1 ~ 

.010 666 463 3.~O 3.34 .1.04 282 266 1.53 2.43 120 2.06 I 61 1.04 1.~O 16 
2.77 2.54 202 LS7 1,77 1.69 1.49 1.21.001 W3~ ."i.4n 4.05 4,14 ".70 1.S1 3.30 .l.Ll" 96 


