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QUESTION 1 [25 MARKS] 
  

1.1. The manager of a manufacturing plant wishes to investigate a dependency between the 

proportions of types of defects and the production shift. To do so, he orders to classify defects 

found on furniture produced in the manufacturing plant first according to the type of defect and 

second according to the production shift. The resulting counts are presented in the table below. 

  

  

  

  

    

Shift Type of defect 

A B Cc D 

1 15 21 45 13 

2 26 31 34 5 

3 33 17 49 20             

1.2. In 

1.1.1. Do the data provide sufficient evidence to indicate that the proportions of the types 

of defects vary from shift to shift? Use 5% significance level. [10 marks] 

examining borrower characteristics versus loan delinquency, a bank has collected the 

following information: 

e 15% of the borrowers who have been employed at their present job for less than 3 years 

are behind in their payments; 

e 5% of the borrowers who have been employed at their present job for at least 3 years 

are behind in their payments; 

e 80% of the borrowers have been employed at their present job for at least 3 years. 

Given the above information: 

1.2.1. What is the probability that a randomly selected loan account will be for a person in 

the same job for at least 3 years who is behind in making payments? [5 marks] 

1.2.2. What is the probability that a randomly selected loan account will be for a person in 

the same job for less than 3 years or who is behind in making payments? [5 marks] 

1.2.3. If a loan account is behind, what is the probability that the loan is for a person who has 

been in the same job for less than 3 years? [5 marks] 

QUESTION 2 [25 MARKS] 

2.1. The following table gives the joint probability density function of random variables X and Y, 

where 

X = the first year rate of return (%) expected from investment A. 

Y = the first year rate of return (%) expected from investment B. 

X (%) 

Y(%) | -10 0 20 | 30 

20 0.27 | 0.08 | 0.16 | 0.00 

50 0.00 | 0.04 | 0.10 | 0.35 

2.1.1. Calculate the expected (mean) rate of return from each investment. [4 marks] 

2.1.2. Calculate the standard deviation for the rate of return from each investment. 

[6 marks] 

2.1.3. Calculate the correlation coefficient between X and Y and comment on whether the 

two variables are independent or not. [10 marks] 

  

  

  

                

2.2. List the steps involved in Hypothesis Testing. [5 marks]



QUESTION 3 [25 MARKS]   

3.1. Calorie watchers have low calorie breakfasts, lunches and dinners. If you join the club you 

receive two packaged meals per day. Calories watchers claims that you can eat anything you want 

for the third meal and still lose at least 3 kg in the first month. Members of the club are weighed | 

before commencing the program and again at the end of the first month. The experiences of a 

random sample of 11 are:   

  

  

  

  

  

  

  

  

  

  

      

Name Change 

Rosemary lost 

Charlton lost 

Ndahafa gained 

Lucas lost 

Xandre no change 

Toini lost 

Frans lost 

Rahgy lost 

Petrus lost 

Aina lost 

Fiona lost     
3.1.1. Test at the 5% level of significance whether there has been a weight loss as a results of 

the calorie watchers program. [13 marks] 

3.2. Perform a Wilcoxon signed rank sum test for the following matched pairs to determine whether 

the population locations differ. Use a 5% level of significance. 

  

  

  

                  

Pair 1 2 3 4 5 6 

Sample 1 10 12 13 9 8 10 

Sample 2 6 10 11 10 4 9 

[12 marks] 

QUESTION 4 [25 MARKS] 

4.1. A mortgage department of large bank loan is studying its recent loans. Of particular interest is 

how factors such as the value of the home (Sthousands), education of the head of the household, 

age of the head of the household, current monthly mortgage payment (in dollars), and the gender 

of the head of the household (1= male, 0=female) are related to the family income. Are the 

variables effective predictors of the income of the household? A random sample of 25 recent loans 

is obtained. Given below is the SPSS multiple regression analysis output.



Regression 

Model Summary 
  

Model R R Square Adjusted R Square Std. Error of the Estimate 
  

1 .866a       .750   .684   29L1170   
  

a. Predictors: (Constant), Gender, Years of education, Mortgage , Value , Age 

  

  

              

  

  

  

  

                

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 19.891 5 3.978} 11.385 .000a 

Residual 6.639 19 349 

Total 26.530 24 

a. Predictors: (Constant), Gender, Years of education, Mortgage , Value , Age 

b. Dependent Variable: Income 

Coefficientsa 

Unstandardized Standardized 

Coefficients Coefficients 

Model B Std. Error Beta t Sig. 

1 (Constant) 28.242 2.986 9.459 .000 

Value .029 .005 .786 5.769 .000 

Years of education .650 241 427 2.693 .014 

Age -.049 .031 -.251 -1.566 .134 

Mortgage .000 .001 -.041 -.319 153 

Gender .723 .249 348 2.901 .009 

a. Dependent Variable: Income 

Use the SPSS output given above to answer the following questions: 

4.1.1. Write down the least squares regression equation for this model [4 marks] 

4.1.2. Conduct a global test of hypothesis on the significance of all the regression 

coefficients at 5% significance level, clearly outlining all steps involved. [5 marks] 

4.1.3. Conduct individual hypothesis tests to determine if any of independent variables can 

be dropped at 5% significance level, clearly outlining all steps involved [12 marks] 

4.1.4. What is the value of the coefficient of determination? Comment on the value. 

[4 marks] 
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 

  

  

  

  

  

  

  

    

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

-3.9 | .00005 .00005 .00004 .00004 .00004 .00004 .00004 00004 = .00003 00003 

-3.8 | .00007 .00007 .00007 .00006 .00006 .00006 .00006 00005 00005 .00005 

-3.7 | .00011 00010 .00010 00010 = .00009 .00009 .00008 .00008 .00008 00008 

-3.6 | .00016 .00015 00015 00014 ~=.00014 .00013 00013 00012 00012 ~=-.00011 

-3.5 | .00023 -00022 .00022 00021 00020 00019 00019 .00018 00017 00017 

-3.4 | .00034 00032 00031 .00030 .00029 .00028 00027 .00026 00025 .00024 

-3.3 | .00048 00047 00045 .00043 00042 .00040 00039 .00038 .00036 .00035 

-3.2 | .00069 .00066 .00064 .00062 .00060 00058 .00056 00054 00052 .00050 

-3.1 | .00097 00094 .00090 .00087 00084  .00082 .00079 .00076 00074 = .00071 

-3.0 | .00135 .00131 00126 00122 00118 00114 00111 00107 00104 00100 

-2.9 | .00187 .00181 .00175 00169 00164 00159 00154 00149 =.00144 ~=—-.00139 

-2.8 | .00256 00248 00240 = .00233 00226 00219 00212 00205 00199 00193 

-2.7 | .00347 .00336 .00326 00317 .00307 .00298 00289 .00280 00272 00264 

-2.6 | .00466 00453 00440 00427 00415 00402 00391 .00379 .00368 00357 

2.5 | .00621 00604 00587 00570 00554 00539 00523 00508 00494 00480 

-2.4 | .00820 00798 .00776 .00755 .00734 .00714 00695 .00676 00657 00639 

-2.3 | .01072 .01044 01017 .00990 .00964 .00939 .00914 00889 00866 = .00842 

-2.2 | .01390 01355 01321 01287 01255 01222 01191 .01160 .01130 01101 

-2.1 | .01786 01743 .01700 01659 .01618 01578 01539 01500 01463 .01426 

-2.0 | .02275 02222 02169 02118 .02068 02018 .01970 01923 .01876 01831 

-1.9 | .02872 02807 02743 .02680 02619 02559 .02500 02442 02385 .02330 

-1.8 | .03593 03515 03438 .03362 03288 03216 03144 03074 = .03005 02938 

-1.7 | .04457 04363 04272 04182 .04093 .04006 .03920 03836 = .03754 .03673 

-1.6 | .05480 .05370 05262 05155 05050 04947 04846 .04746 04648 04551 

-1.5 | .06681 06552 06426 .06301 .06178 .06057 05938 05821 05705 05592 

-1.4 | .08076 07927 .07780 .07636 .07493 .07353 07215 .07078 06944 06811 

-1.3 | .09680 09510 09342 09176 09012 .0885 | 08691 08534 = .08379 08226 

-1.2 | .11507 11314 11123 10935 10749 10565 —-.10383 10204 10027 09853 

-1.1 | .13567 13350 13136 12924 12714 12507 12302 12100 .11900 11702 

-1.0 | .15866 15625 15386 15151 14917 14686 14457 14231 14007 13786 

-0.9 | .18406 18141 17879 .17619 17361 .17106 16853 .16602 16354 .16109 

-0.8 | .21186 20897 20611 .20327 .20045 .19766 19489 19215 18943 .18673 

-0.7 | .24196 23885 .23576 .23270 22965 .22663 22363 22065 .21770 .21476 

-0.6 | .27425 .27093 .26763 26435 .26109 25785 25463 25143 24825 24510 

-0.5 | .30854 30503 30153 .29806 .29460 29116 .28774 28434 .28096 .27760 

-0.4 | .34458 34090 33724 ~— .33360 32997 32636 32276 31918 31561 31207 

-0.3 | .38209 37828 37448 .37070 36693 36317 35942 35569 35197 34827 

-0.2 | .42074 41683 41294 ~~ .40905 40517 40129 39743 39358 38974 38591 

-0.1 | .46017 45620 45224 = .44828 44433 44038 43644 43251 42858 42465 

-0.0 | .50000 49601 49202 48803 48405 48006 .47608 47210 46812 46414 
 



STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score. 
  

  

  

  

  

  

  

  

    

Z .00 O01 02 03 .04 05 06 .07 .08 09 

-3.9 | .00005 .00005 00004 = .00004 00004 00004 .00004 .00004 00003 .00003 

-3.8 | .00007 .00007 .00007 .00006 .00006 .00006 .00006 .00005 .00005 .00005 

-3.7 | .00011 00010 00010 = .00010 .00009 .00009 .00008 .00008 .00008 .00008 

-3.6 | .00016 .00015 00015 00014 00014 .00013 .00013 00012 00012 00011 

-3.5 | .00023 00022 00022 00021 -00020 00019 00019 00018 00017 -00017 

-3.4 | .00034 .00032 00031 .00030 00029 .00028 .00027 00026 =.00025 00024 

-3.3 | .00048 -00047 -00045 00043 00042 .00040 00039 .00038 .00036 00035 

-3.2 | .00069 00066 00064 = .00062 .00060 .00058 00056 00054 = .00052 00050 

-3.1 | .00097 .00094 .00090 00087 .00084 .00082 .00079 .00076 00074 00071 

-3.0 | .00135 00131 00126 00122 00118 00114 00111 00107 00104 00100 

-2.9 | .00187 00181 .00175 .00169 00164 00159 00154 00149 00144 00139 

-2.8 | .00256 00248 .00240 .00233 00226 00219 00212 .00205 00199 00193 

-2.7 | .00347 .00336 00326 00317 .00307 00298 .00289 .00280 00272 .00264 

-2.6 | .00466 00453 00440 = .00427 00415 .00402 00391 .00379 .00368 00357 

-2.5 | .00621 -00604 00587 -00570 00554 00539 00523 00508 00494 00480 

-2.4 | .00820 .00798 00776 = .00755 .00734 00714 = .00695 .00676 .00657 00639 

-2.3, | .01072 01044 = .01017 .00990 .00964 .00939 00914 = 00889 .00866 00842 

-2.2 | .01390 01355 01321 01287 01255 01222 01191 .01160 .01130 .01101 

-2.1 | .01786 .01743 01700 = .01659 .01618 01578 01539 01500 .01463 .01426 

-2.0 | .02275 02222 02169 02118 .02068 .02018 .01970 01923 .01876 01831 

-1.9 | .02872 02807 02743 .02680 02619 02559 02500 02442 02385 .02330 

-1.8 | .03593 03515 03438 03362 03288 03216 03144 03074 03005 .02938 

-1.7 | .04457 .04363 .04272 04182 .04093 .04006 03920 03836 .03754 .03673 

-1.6 | .05480 05370 05262 05155 05050 04947 04846 .04746 04648 04551 

-1.5 | .06681 06552 06426 _—«.06301 .06178 .06057 05938 05821 05705 05592 

-1.4 | .08076 07927 .07780 = .07636 .07493 .07353 07215 .07078 06944 06811 

-13 | .09680 09510 09342 .09176 09012 08851 .08691 08534 08379 08226 

-1.2 | .11507 11314 11123 10935 10749 10565 .10383 .10204 10027 09853 

-L.1 | £13567 .13350 13136 12924 12714 12507 12302 12100 11900 .11702 

-1.0 | .15866 15625 15386 15151 14917 14686 14457 14231 14007 13786 

-0.9 | .18406 18141 17879 .17619 17361 .17106 16853 .16602 16354 16109 

-0.8 | .21186 .20897 20611 .20327 20045 .19766 19489 19215 18943 18673 

-0.7 | .24196 .23885 .23576 .23270 22965 .22663 22363 .22065 .21770 21476 

-0.6 | .27425 .27093 .26763 .26435 .26109 25785 25463 25143 24825 24510 

-0.5 | .30854 30503 30153 .29806 29460 29116 28774 28434 .28096 .27760 

-0.4 | .34458 34090 33724 ~—-.33360 32997 32636 32276 31918 31561 31207 

-0.3 | .38209 37828 37448 .37070 36693 36317 35942 35569 35197 34827 

-0.2 | .42074 41683 41294 ~— 40905 40517 40129 39743 39358 38974 3859] 

-0.1 | .46017 45620 45224 ~—-.44828 44433 44038 43644 = 43251 42858 42465 

-0.0 | .50000 49601 49202 .48803 48405 48006 47608 47210 46812 46414 
 



t Table 

  

  

  

cum. prob t 50 t 75 t 80 t a5 t so t 95 t 975 t 99 t 995 t 999 t 9995 

one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005 

two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001 

df 
1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 63.66 318.31 636.62 
2 0.000 0.816 1.061 1.386 1.886 2.920 4.303 6.965 9.925 22327 31.599 
3 0.000 0.765 0.978 4.250 1.638 2.353 3.182 4.541 5.841 10.215 12.924 
4 0.000 0.741 0.941 1.190 1.533 2.132 2.776 3.747 4.604 7.173 8.610 
5 0.000 0.727 0.920 1.156 1.476 2.015 2.571 3.365 4.032 5.893 6.869 
6 0.000 0.718 0.906 1.134 1.440 1.943 2.447 3.143 3.707 5.208 5.959 
7 0.000 0.711 0.896 1.119 1.415 1.895 2.365 2.998 3.499 4.785 5.408 
8 0.000 0.706 0.889 4.108 1.397 1.860 2.306 2.896 3.355 4.501 5.041 
9 0.000 0.703 0.883 1.100 1.383 1.833 2.262 2.821 3.250 4297 4.781 

10 0.000 0.700 0.879 1.093 4.372 1.812 2.228 2.764 3.169 4.144 4.587 
11 0.000 0.697 0.876 1.088 1.363 1.796 2.201 2.718 3.106 4.025 4.437 
12 0.000 0.695 0.873 1.083 1.356 1.782 2.179 2.681 3.055 3.930 4.318 
13 0.000 0.694 0.870 1.079 1.350 1.771 2.160 2.650 3.012 3.852 4.221 
14 0.000 0.692 0.868 1.076 4.345 1.761 2.145 2.624 2.977 3.787 4.140 
15 0.000 0.691 0.866 1.074 1.341 1.753 2.131 2.602 2.947 3.733 4.073 
16 0.000 0.690 0.865 1.071 1.337 1.746 2.120 2.583 2.921 3.686 4.015 
17 0.000 0.689 0.863 1.069 1.333 1.740 2.110 2.567 2.898 3.646 3.965 
18 0.000 0.688 0.862 1.067 1.330 1.734 2.101 2.552 2.878 3.610 3.922 
19 0.000 0.688 0.861 1.066 1.328 1.729 2.093 2.539 2.861 3.579 3.883 
20 0.000 0.687 0.860 1.064 1.325 1.725 2.086 2.528 2.845 3,552 3.850 
21 0.000 0.686 0.859 1.063 1.323 1.721 2.080 2.518 2.831 3.527 3.819 
22 0.000 0.686 0.858 1.061 1.321 1.717 2.074 2.508 2.819 3.505 3.792 
23 0.000 0.685 0.858 1.060 1.319 1.714 2.069 2.500 2.807 3.485 3.768 
24 0.000 0.685 0.857 1.059 1.318 1.714 2.064 2.492 2.797 3.467 3.745 
25 0.000 0.684 0.856 1.058 1.316 1.708 2.060 2.485 2.787 3.450 3.725 
26 0.000 0.684 0.856 1.058 1.315 1.706 2.056 2.479 2.779 3.435 3.707 
27 0.000 0.684 0.855 1.057 1.314 1.703 2.052 2.473 2.771 3.421 3.690 
28 0.000 0.683 0.855 1.056 1.313 1.701 2.048 2.467 2.763 3.408 3.674 
29 0.000 0.683 0.854 1.055 1.311 1.699 2.045 2.462 2.756 3.396 3.659 
30 0.000 0.683 0.854 1.055 1.310 1.697 2.042 2.457 2.750 3.385 3.646 
40 0.000 0.681 0.851 1.050 1.303 1.684 2.021 2.423 2.704 3.307 3.551 
60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232 3.460 
80 0.000 0.678 0.846 1.043 1.292 1.664 1.990 2.374 2.639 3.195 3.416 

100 0.000 0.677 0.845 1.042 1.290 1.660 1.984 2.364 2.626 3.174 3.390 
1000 0.000 0.675 0.842 1.037 1.282 1.646 1.962 2.330 2.581 3.098 3.300 

Z 0.000 0.674 0.842 1.036 1.282 1.645 1.960 2.326 2.576 3.090 3.291 

0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9% 

Confidence Level   
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Chi-square Distribution Table 

  

  

d.f. 995 99 975 95 9 wl .05 025 O01 

1} 0.00 0.00 0.00 0.00 0.02 2.71 3.84 5.02 6.63 

2{ 0.01 0.02 005 O10 0.21 4.61 5.99 7.38 9.21 

3] 0.07 O11 0.22 0.35 0.58 6.25 7.81 9.35 11.34 

4} 0.21 030 048 0.71 ~~ 1.06 7.78 949 11.14 13.28 

5] 041 0.55 083 1.15 1.61 9.24 11.07 12.83 15.09 

6] 068 O87 1.24 164 220 1064 1259 1445 16.81 

7) 099 124 169 217 283 12.002 1407 16.01 18.48 

8} 134 165 218 2.73 3.49 13.36 15.51 17.53 20.09 

9} 1.73 2.09 2.70 333 417 1468 16.92 19.02 21.67 

10} 216 256 3.25 3.94 487 15.99 1831 20.48 23.21 

11] 260 305 382 457 5658 17.28 1968 21.92 24.72 

12} 3.07 357 440 5.23 630 18.55 21.03 23.34 26.22 

13} 3.57 411 5.01 589 7.04 19.81 22.36 24.74 27.69 

14} 407 466 563 657 7.79 21.06 23.68 26.12 29.14 

15 | 460 5.23 6.26 7.26 855 22.31 25.00 27.49 30.58 

16} 514 581 691 7.96 9.31 23.54 26.30 28.85 32.00 

17 | 5.70 641 7.56 867 10.09 24.77 27.59 30.19 33.41 

18} 626 7.01 823 939 10.86 25.99 2887 31.53 34.81 

19} 684 7.63 891 10.12 11.65 27.20 3014 32.85 36.19 

20) 7.43 8.26 9.59 10.85 12.44 2841 31.41 34.17 37.57 

22] 864 9.54 10.98 12.34 1404 30.81 33.92 36.78 40.29 

24) 9.89 10.86 12.40 13.85 15.66 33.20 36.42 39.36 42.98 

26 | 11.16 12.20 13.84 15.38 17.29 35.56 3889 41.92 45.64 

28 | 12.46 13.56 15.31 16.93 18.94 37.92 41.34 4446 48.28 

30 | 13.79 14.95 16.79 18.49 20.60 40.26 43.77 46.98 50.89 

32 | 15.13 16.36 18.29 20.07 22.27 4258 46.19 49.48 53.49 

34 | 16.50 17.79 19.81 21.66 23.95 44.90 48.60 51.97 56.06 

38 | 19.29 20.69 22.88 24.88 27.34 49.51 53.38 56.90 61.16 

42 | 22.14 23.65 26.00 28.14 30.77 5409 58.12 61.78 66.21 

46 | 25.04 26.66 29.16 31.44 34.22 5864 62.83 6662 71.20 

00 | 27.99 29.71 32.36 34.76 37.69 63.17 67.50 71.42 76.15 

50 | 31.73 33.57 36.40 38.96 42.06 68.80 73.31 77.38 82.29 

60 | 35.53 37.48 40.48 43.19 46.46 7440 79.08 83.30 88.38 

65 | 39.38 41.44 4460 47.45 50.88 79.97 8482 89.18 94.42 

70 | 43.28 45.44 48.76 51.74 55.33 85.53 90.53 95.02 100.43 

75 | 47.21 49.48 52.94 56.05 59.79 91.06 96.22 100.84 106.39 

80 | 51.17 53.54 57.15 60.39 64.28 96.58 101.88 106.63 112.33 

85 | 55.17 57.63 61.39 64.75 68.78 102.08 107.52 112.39 118.24 

90 | 59.20 61.75 65.65 69.13 73.29 107.57 113.15 118.14 124.12 

95 | 63.25 65.90 69.92 73.52 77.82 113.04 118.75 123.86 129.97 

100 | 67.33 70.06 74.22 77.93 82.36 118.50 124.34 129.56 135.81   
 


