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Question 1 

a. 	 Give a reason why it is advantageous to compare two populations on the ,basis of paired 
data in the case ofdependent samples. [2] 

b. 	 The president of a large company is in the process of deciding whether to adopt a 
lunchtime exercise program. The purpose of such a program is to improve the health of 
workers and, in doing so, reduce medical expenses. To get more information, she 
instituted an exercise program for the employees in one office. She recorded medical 
expenses 12 months before the program and for 12 months after the program. The 
"before" and "after" expenses (in thousands ofdollars) are shown below: 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Before 68 44 30 58 35 33 52 69 23 . I 69 48 30 
program 
After 59 42 20 62 25 30 56 62 25 75 40 26 
program .' 

Do the data indicate that the exercise program reduces medical expenses? Show all the 
steps of your hypothesis test and test on a 5% level ofsignificance. [8] 

c. 	 "Pairing data" can be seen as a special case of a randomized block design." Pairing data 
(before program, after program) for the different months of the year (in Question l.b 
above) are now interpreted as having 12 "blocks" and two "treatments". 

i) 	 Complete the following ANOV A table for a randomized block design: 

Source of 
variation 

SS df MS F p-value 

Treatments ... " .. " .. " .. ,. .. 1 57.0416 ........... 0.0484 

Blocks 6679.4583 11 607.2235 35.0704 <0.0001 
j 

Error ...... ., ..... Ii .... 11 .. " " .... ,. .. * ..... 

[8] 

ii) 	 Did "blocking" improve our test? Motivate your answer. [2] 

[20 marks] 
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Question 2 

a. 	 Let Y be a random variable with probability distribution function, p (Y), given in the 
accompanying table: 

y 
P (y) 

-1 
0.4 

0 
0.3 

1 
0.2 

2 
0.1 

i) Determine the cumulative distribution function (c.d.f.) of Y [2] 
ii) Calculate the expected value and standard deviation of Y [4] 

b. 	 Hospital stays for admitted patients at Mbabane Government Hospital are measured in 
hours and were found to be normally distributed with an average of 200 hours and a 
standard deviation of 75 hours. 

i) How many of these stays can be expected to last for longer than 350 hours? [4] 
ii) How many of these stays can be expected to last less than 75 hours? [4] 

c. 	 The probability of a pupil's arrival at a school gate in anyone second is equal to 0.1. 
Assume that pupils arrive in a random stream and hence that an arrival in anyone second 
is independent ofall others. 

i) 	 Find the probability that the first arrival will occur during the third one-second 
interval [3 ] 

ii) Find the probability that the first arrival will not occur until at least the third. one-
second interval. [3] 

[20 marks1 

Question 3 

a. State two advantages and disadvantages of stratified random sampling [4] 

b. 	 Distinguish between accuracy and precision as criteria to evaluate different sample 
designs. Draw the relevant diagrams for each criterion. [10] 

c. 	 In a hypothetical DEM 206 class, there are 295 students, of whom 211 students passed 
the first class test. It is also known that there are 163 males in the class and 109 of the 
males passed the first class test. A student number is selected randomly from the DEM 
206 class list. Calculate the following to two decimal places and show all steps: 

i) The probability that the student number selected is a female student [2] 
ii) The probability that the student number selected is a male student who failed Class 

~1 	 ~ 
iii) The probability that the student number is a female student who failed Class Test 1 [2] 

[20 marks] 
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Question 4 

a. 	 What is simple linear regression and when is it used to analyse data? [4] 

b. 	 Explain what is meant by the sampling distribution of a sample statistic. State the 

sampling distribution of the sample mean Xand sample variance S2 in a random sample 

of size n from a Normal distribution with mean f.l and variance (J2. [6] 

c. 	 Assume that the variable, Y, amount spent (in Emalangeni, per customer) on meals during 

lunch hour is normally distributed. For two independent random samples the following 
results were obtained: 

n 	 sILunch hour 
Saturday 10 	 8 80 
Weekday 16 	 12 55 

Calculate a two·sided confidence interval for f.ll , the average amount (in Emalangeni, 

per customer) spent on meals during Saturday lunch hour with a confidence coefficient of 
0.90. 	 [5] 

d. 	 The manager (in question c. above) suspects that variability in the amount spent on meals 

during Saturday lunch hour differs from variability during weekday lunch hour. The 

following hypothesis must be tested: Ho: (Jf = (Jl vs Ha: (Jf =f:. (Jl 

i) Give the rejection for this test if a= 0.10 [3] 

ii) Calculate the appropriate statistic [2] 

[20 marks] 

Question 5 

a. 	 A study of 500 randomly selected men in Swaziland showed that 235 of them were 

circumcised. Construct a 95% confidence interval for the true popUlation proportion, n, of 

all men who are circumcised and interpret the results. [10] 

b. 	 A random sample of 40 "below average" - performers in Statistics wrote the May exam 

and their exam score (%) was 32.24 with a standard deviation of 9.57. An independent 

sample of 40 "below average"-performers in Statistics attended the revision school. Their 

mean exam score (%) was 40.32 with a standard deviation of 5.68. Test to see whether 
sufficient evidence exists to indicate that students who attended the revision school have a 

higher mean exam score. Use a =0.05 and show all steps. 

Furthermore: 

Let, 1: Score of those that attended revision school 

2: Score of those that did not attend revision school 
[10] 

[20 marks] 
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TableA-2 Tlte edt of the ZDistribution (the ZTable) 

Number in the 

tIbIe repmel1t$ 


P(z .~z) 

t .. lit 8JI2 US Ul ...1-u .CDJ2 .QOO2 mn .Il101 .Il101 .lIXll .ooot .mol .cmt 
..as .lIm .mo2 .CIm .11102 .om .1D)2 .11)02 JDl2 .am .tIJ02 
-u .lDJ3 .fB13 .CX113 am .CIIID .11m am .0003 JDt2 .0002 
..u .tm5 .mos •1XD5 .Il004 .lIXl4 •• JJlO4 .CIIID .11m 
-u .0007 .mol .OID! ... .mos .... .1DlB •0005 oms .. 

.mos ._-3.1 .lIno .18l9 .am ...Im!. .IDIB .m 
-1.1 .0013 .0013 .CI'I3 .m12 .m12 .11)11 .11)11 .11)1 I .0010 anD 
-2.1 .m19 .0018 .CI'I8 .0017 .0016 .m16 .m15 .11)15 .mt4 .mJ4 
-U .0026 .11125 .0024 .0023 Jl'I23 .0022 .11121 .lIJ21 ...tIJ2Q ..ln9 
-2.7 .0035 .IJ034 .11033 .1XI3Z .1m1 .11)3) .11129 .11)28 .11)27 .0026 
-2.8 .11M? .0045 .(1)44 .0843 .0041 .tIJ4O .11)39 .003B .OQ37 .m38 
-2.5 .1Dl2 .lI1IIO .as II1fiI .tIl55 .m54 .11152 ., .1IM8 .11)48 

-2.4 .1Il82 .ooao .rma .m75 .tIJ73 .m7t .0069 JII88 ... JIl64 
-U .0107 .0104 .0102 .8D99 .11196 JDM .mal .lII89 .tIJB7 ,11)84 

-U .0139 .0136 .0132 .0129 .0125 .0122 .0119 .I1UI .0113 .1110 

-2.1 .0179 .0174 .0178 .0166 .0162 .0158 .0154 .1150 .01411 .0143 

-2.0 .9228 .0222 .0217 .0212 .0Z01 .0202 .0197 .0192 .8118 .0183 
-u Jl287 .0281 .0274 .0288 .02&2 .0256 .OZSO .0244 .D239 .0233 
-1.& .0359 .0351 .0344 .Q336 .0329 .11m .03J4 JJ307 .0301 ..82!M 

-1.7 .0446 .0436 .0427 .0418 .0409 .0401 .0392 .0384 .0315 .0367 
-1.& .e548 .0537 .11526 .0516 .0!i05 .0495 JM85 .0475 .04Il5 .0465 

.f1i18 ._-1.& .1BI8 .1JI55 .1IM3 .tIi:IJ JI582 .8571 .lM9 

-1.4 .Il108 .0793 .om .0164 .0148 .on; .0721 .0708 .CI9l .DIII1 
-1.3 .0968 .185' .1l934 .mua .call .11185 JI889 .11153 .(1138 .1J823 
-1.2 .1151 .1131 .1112 .t8m .1075 .1856 .1038 .t02O .1003 .0985 
-4.1 .1351 .1335 .1314 .1292 .1271 .1251 .1230 .1210 .11t1ll .1170 

-1,0 .1587 .1562 .1539 .1515 .1482 .1489 .1446 .1423 .1401 .1379 
..... .1841 .1814 .1188 .1762 .1736 .1711 .l685 .I68D .1635 .1611 

......2119 .2090 .2OB1 .2033 .2005 .1971 .1949 .11122 .1894 .18&1 

.... 7 .2420 .2389 .2358 .2327 .n96 .2266 .2236 .221)6 .2m .2148 

......2743 .2709 .2616 J.843 .2611 .2S18 .2546 .2514 .2483 .2451 

..f.!i .3:185 .3050 .3015 .2981 .2946 .2912 .2617 J843 .2810 .2176 

......3446 .3409 .3372 3J36 .3300 .3264 ..3228 .3192 .3156 .3121 

.... 3 .3821 .3183 .3745 .':rIm .89 .3632 .3594 .3557 .:1;20 3483 

......2 .4201 .4168 .4129 .4(8) .4052 .4013 .3914 .3936 .3897 .3859 

.... 1 .4602 .4562 .4522 .4483 .4443 .4404 .4364 .4325 .4286 .4247 

....0 .!mIl .4S60 .4920 .4lBJ .4840 .4801 .4761 .4721 .4681 .4641 
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Table A·2 (colltillllfld) 

Number in tbe 
table qpflJlelO 

ptz '~1) 

o 1 ....z .. 	 .... US 8M 1M ... ..., .SMO .5080 .5120 •5111) .5198 .5239 .sm 	 .5319 •• 

8.1 .5398 .5438 .5418 .5511 .5557 .S596 .5638 .5675 	 .5114 .5753 

U .579.t .5832 .5871 .5910 .5948 .5987 .8026 .8084 	 .&183 .8141 

1.3 .6179 .6211 .6255 .6293 .6331 .8368 .6406 .8443 ..fMII) .6617 

IA .6554 •6591 .1828 .1i664 .6700 .6136 ~772 .• .8844 J8J9 

IS .'5 .8950 .8985 JU19 .7054 .7088 .1123 .7157 .7190 .7224 
U :121» .7291 .7324 .7357 .7389 .1422 .1454 :1486 :7517 .7549 
D.1 .75al .1611 .1642 .1673 .11IM .7734 .7164 .7794 .1823 .1852 
U .7881 .7910 .7939 :19lr1 .789S .8023 .8051 .8078 .&106 .8133 

U .1159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 J365 .8S89 

t.o .8413 .8438 .846l •• .ID .8531 .8554 JJ5T1 	 .8599 .8&21 

1.1 .8143 .8686 .8108 .s729 .s749 .sno .tm8 	 .8810 .88.1J.­
1.2 .8849 .8889 .1888 .8901 .1825 .8944 .8862 .8980 .8987 .90t5 
t.3 .9032 .SM9 .9D86 .1)82 .8fJ99 .9115 .9131 .9147 .9162 .9171 

1A .9192 .9207 .9222 .9238 .9251 ..9265 .9219 .S292 .9306 .1019 
t.S .9332 .9345 .9357 .m70 .9382 .9394 .lMlIi .9418 .9429 .9441 

U .9452 .9463 .9474 .9484 .~ .9505 .9515 .9525 .9535 .!MS 
1.1 .9554 .1564 .9573 .&2 .9591 .9599 .Bfa .9616 JJ625 .9833 

1.8 .1M' .as .9656 .9864 .9811 .9678 .9686 .9693 	 .989t .9106 

1.t .rlt3 .9119 .9126 .9732 .9738 .9144 .9150 .9158 	 mal .SJff1 

2.D .ITI2 .9178 .9183 .9788 .9110 .9198 .9883 .9808 	 .•U .•., 

2.1 	 .aI21 .9B26 .9830 .9834 .9838 .8842 •9848 .., .9854 •• 
.9881 ._U .•, .9864 .9888 .am .9875 .9878 .9881 .9884 

.u .9893 .9896 .9898 JJ901 .9904 .9906 .9909 .9911 .9913 ••,6 

2.4 	 .9918 .9920 .992.2 .9925 .9921 .9929 .9831 .9832 .9834 .9836 
.9945 ._U .9938 .9940 .9941 .9943 .9948 .9M9 .1851 .9952 

U .9853 .9955 .9956 .9951 .9959 .ge6U .9961 .9862 .986.1 .... 
U ._ .9966 .9967 .9868 .9989 .9970 .9971 .9912 .9973 .9!174 

U .9974 .0015 .9916 JJj17 gm .9978 .9919 .9919 JJ980 .9981 
2.9 .998t .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986 
3Jt .9981 .9981 .9981 .9988 .9988 .9989 .9989 .9989 .9990 .9900 
3.1 .9900 .9991 .9991 .9991 .9992 .9992 .9992 .9992 	 .9993 .9893 
3.2 .9993 .9993 .9994 .9994 .9994 .9994 .9994 .9995 	 .9995 .9895 
3.3 .9995 .9995 .9995 .9996 .9996 .9996 .9996 .9996 .9996 .9997 

3A .9997 .9997 .9991 .9997 .9991 .9997 .9991 .9981 ,9991 .9998 
3.& .9998 .9998 .9998 .9998 .9998 .9998 .9998 .9998 .9988 .9998 
3.6 .9998 .9998 .9999 .9999 .99ge .9999 .9999 .9999 	 .9999 .9999 
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tDlatribution: Critical Values of t 

Significance IlWel 

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

1 6.314 12.706 31.821 63.657 318.309 636.619 
2 2.920 4.303 6.965 9.925 22.327 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 2571 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 
3 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 2.921' 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 2518 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 2.060 2.485 2.787 3.450 3.725 

26 1.706 2.056 1.479 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 3.674 
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 2.021 2.423 2.704 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 2.0ll 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 3.460 
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 2.345 2.601 3.131 3.340 
300 1.650 1.968 2.339 2592 3.118 3.323 
400 1.649 1.966 2.336 2.588 3.111 3.315 

500 1.648 1.965 1.334 2.586 3.107 3.310 
600 1.647 1.964 2.333 2.584 3.104 3.307 

«> 1.645 1.960 2.326 2.576 3.090 3.291 
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~ Table A-5 The F-Table 
co 
o 
\D-


2 18.5128 19.000n 19.1&43 19.2488 19.2964 19.3295 19.3532 19.3110 19.3848 19.3959 19.4125 19.4291 15.4458 19,4541 19.4824 19.4787 19.4791 Ill." 
3 10.1280 9.5521 9.2766 9.1172 9.0135 8.941/1 U887 8.8452 8.8123 &7855 8.7446 8.7029 8.&6112 8.6385 UI88 8.5944 85120 B!i49 
4 7.71l16 6.9443 6.5914 6.3882 6.2561 6.1631 6.01142 6.0410 5.9988 5.9644 5.9117 5.8578 5.802S 5.7744 5.7459 5.7170 5.6877 5.658 
5 6.6019 5.7861 5.4095 5,1922 5.0503 4.lISG3 4.8759 4.8183 4.7725 4.7351 4.8777 4.6188 4.5581 4.5212 4.4957 404838 4.4314 4.398 
6 5.9874 5.1433 4.7571 4.5337 4.3874 4.2839 4.2087 4.1488 4.0990 4.0600 3.9999 3.9381 3.8742 3.8415 3.8082 3.m3 3.7398 3.104 
7 5.5914 4.7374 4.3468 4.1203 3.9715 3_ 3.7870 3.7257 3.6767 3.6365 3.5747 3.5107 3.4445 3.4105 3.3758 3.3404 3.3043 3.267 
8 
9I. 

5.3177 
5.1174 
4.9646 

4.4590 
4.2565 
4.1028 

4.0662 
3.8625 
3.7083 

3.8379 
3.tml 
3.4780 

3.6875 
3.4817 
3.3258 

3.5806 
S.3738 
3.(172 

3.5005 
12927 
3.1355 

14381 
3.2296 
3.0717 

13881 
3.1789 
3.02D4 

3.3472 
3.1373 
2.9782 

3.2839 
3.0729 
2.9130 

3.2t14 
3.0061 
2.8450 

3.1503 
2.!l36S 
2.7740 

3.1152 
2.9005 
2.7372 

3.0794 
2.8637 
2.0096 

3.0428 
2.8259 
2._ 

3.0053 
2.7812 
2.11211 

2.9&6 
2.141 
2.580 

t1 4.8443 3.9823 3.5874 3.3561 31039 3.1l946 3.0123 2.9480 2.8962 2.8S3Il 2.7876 2.7186 2.6484 2.Il090 2.5705 2.s.119 2.4901 2.4411 

12 4.7472 l8853 3.41m 3.2592 3.1059 2.99l1 2.9134­ 2.8486 2.1964 2.7534 2.6866 2.8169 2.5436 2.5055 2.4663 2.4259 13842 2.341 
fa 4.6672 3.1056 3.4105 3.1791 3.0254 2.9153 2.8321 2.7669 2.7144 2.6710 U037 2.5331 2.4589 2.4202 2.3903 2.3392 2.2966 2.252 
14 4.6001 3.7389 3.3439 3.1122 2.9582 2.8471 2.7842 2.6987 2.6458 2.6022 2.5342 2.4630 2.3879 2.3487 2.30B2 2.2664 2.2229 2.177 
15 4.5431 3.6823 3.2874 3.055S 2.9013 2.7905 2.7066 2.6408 2.5876 2.5431 2.4753 2.4034 2.3275 2.2878 2.2468 2.2043 2.1601 2.114 
16 4.4940 3.6331 3.2389 3.0069 2.6524 2.7413 2.6572 2.5&11 2.5377 2.4935 2.4247 2.3522 2.2756 2.2354 2.1938 2.1507 2.1058 2.058 
17 4.4513 l5915 3.1968 2.9647 2.8100 2.6987 2.6143 2.5480 2.4943 2.449$ 2.3807 2.3071 2.2304 2.11198 2.1477 2.1040 2.0584 2.010 
18 4.4139 3.5546 3.1599 2.9277 2.7729 2.8613 2..5761 25102 2.4563 2.4117 2.3421 2.2686 2.1900 2.,. 2.1071 2.0029 2.DI68 1.9Gt 
19 4.3807 15219 3.12]4 2.8951 2.7401 2.8283 2.5435 2.4768 2,4227 2.3719 2.3080 2.2341 2.1555 11141 2.8712 2.0264 1.9765 1.!I30 
20 4.3512 3.4928 3.0984 2.8661 2.7109 2.599ll 2.5140 2.4471 2.3928 2.3479 W7G 2.2033 2,1242 2.0825 2.0391 1.9938 1.9484 1.... 
21 4.3248 3.4688 3.8725 2.1401 U846 2.5727 2.487B 2.4205 2.3G60 2.3210 2.2504 2.1757 2.0960 2.0!140 2.0102 1.9645 une 1.865 
22 4.3009 3.4434­ 3.0491 2.8167 2.6613 2.5491 2.46311 2.3985 2.3419 2.2967 222!i8 2.1508 UJ707 2.D2ll3 1.9842 1.!131lO 1.8894 1.838 
23 4.2793 3..4221 10280 2.7955 2.6400 2.5277 2.4422 2.3148 2..3201 2.2747 2.2036 2.1282 2.041lf 2.0050 1.9605 1.lI139 1.8646 1.812 
24 4.2591 14028 3.lXl88 2.7763 2.6201 2.!'m2 2.4228 2.3551 2.3002 2.2547 2.1834 2.1077 2.0267 1.9838 1.9390 1.8!l2O 1.8424 1.789 
~5 4.2411 3.3852 2.9912 2.7567 2.6113lJ 2.4!114 2.4047 2.3311 2.2821 12385 2.fll4~ 2.0889 2.0015 1.9643 1.9192 1.8118 1.8211 1.168 
2& 4.2252 3.36!lO 2.9752 2.7426 2.58fi8 2.4741 13883 2.320S 2.2655 22197 2.1419 2mlS 1.9898 1..9464 l.Ml0 1.8533 f .1!027 1.748 
27 4.2100 3.3541 2.9604 2.7218 2.5119 2.4591 2.3132 2.3053 2.2501 2.2G43 2.1323 2.0558 1.9736 1.929!J 1.8842 1.8861 1.7851 1J30 
28 4.1960 3.3404 2.9481 2.7141 2.5581 2.4453 2.3593 2.2913 2.%.'lIJl 2.1900 2.1119 2.0411 1.9686 1.9147 tll687 t,82Il3 1.76119 1.713 
29 4.183n 3.3271 2.9340 2.7014 2.5454 2.4324 13463 2.2783 2.2229 2.1768 2.11145 2.0275 1.8448 1.9005 1.8543 1.80S5 1.1537 IS 
30 
40 
68 

4.1709 
4.01147 
4.0012 

3.3158 
3.2317 
3.1504 

2.9223 
2.8387 
2.7581 

2._ 
2.fI06O 
2525'2 

2.5336 
2.449.52_ 2.4205 

2.335t 
2.2!I41 

2.3343 
2.2480 
11685 

2.2Il62 
2.1802 
2.0970 

2.2107 
2.1240 
2.0401 

2.1846 
2.0712I._ 2.0921 

10035 
1.9174 

2.0146 
1.9245 
1.8364 

1.11317 
1.8389 
1.14al 

U1874 
1.792& 
1.1001 

1.84lJ9 
1.7444 
1.6491 

1.1918 
1.6928 
1.5943 

1.7396 
1.6373 
1.5343 

UII3 
1.578 
1.467 

128 3.9201 3.0718 2._ 2.4472 2.2UB 2.1750 1IBi8 2.0164 1.9588 1.9105 1.8337 1.7505 1.6581 1.111114 1.5543 tA952 1.4290 1.351 
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TableA-3 The Chi-Square Table 


'% tuO 0.05 D.025 0.01 O.DOS 

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 

B 13.36 15.51 17.54 20.09 21.96 

9 14.68 16.92 19.02 21.67 23.59 

15.99 lB.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 2B.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 24.77 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 31.41 34.17 37.57 40.00 

21 29.62 32.67 35.48 38.93 41.40 

22 3O.Bl 33.92 36.78 40.29 42.80 

23 32.01 35.17 38.08 41.64 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 37.92 41.34 44.46 48.28 50.99 

29 39.09 42.56 45.72 49.59 52.34 

40.26 43.17 46.98 50.89 53.67 

40 51.81 55.76 59.34 63.69 66.77 

50 63.17 67.51 71.42 76.15 79.49 
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