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QUESTION1 [23 marks]

1.1 The Head of Department of Mathematics and Statistics at the Namibia University of
Science and Technology (NUST) wanted to analyse the performance of Basic
Business Statistics 1A students. He took a record of a sample of 6 students’
continuous assessment marks and the marksobtained in their final examination in
2017.The results are as follows:

 

 

 

        
 

Student A B C D E F

Continuous 86 53 71 60 62 79

Assessment mark

Final exams mark 75 60 74 68 70 15

1.1.1 Compute the Pearson correlation coefficient and test whether the correlation is

significant. Use a = 0.01. [8]

1.2 The simple linear regression modelis given by y, = 4, + 4,x+e,, where £,

and £, are intercept and slope respectively, and €; is the error term.

1.2.1 Find the least squares estimates of £, and £, to fit a regression modelto

this data . [5]
1.2.2 Predict the final mark of a student who has a continuous assessment mark 73.

[2]

1.2.3 Construct a 95 % confidence interval for 8) and useit to test whetheror not fp
is statistically significant. [8]

QUESTION2 [10 marks]

2.1 To investigate the relationship between the curing time of concrete and tensile

strength the following results were obtained

 

 

 

Curing time (days)
(x) 1.5 2 2.5 3.25 6 10
tensile strength
(kg/cm?) (y) 22.4 24.5 26.3 30.2 33.9 35.5        
 

Assumethat the theoretical relationship betweentensile strength and curing time of a

concrete is given by



»
y = aex,

2.1.1 Find the regression coefficients a and b. [8]

2.1.2 Predict the tensile strength after curing time of 4 days. [2]

QUESTION3 [16 marks]

The results below were taken from a study on Namibia University of Science and

Technology lecturers to determine whethertheir gender, rank, department, numberof

years since making rank and average merit ranking affects their salary per month.

O Salary(per thousand N$)
O Gender (0=Male(reference), 1=Female)
0 Rank (O=Junior Lecturer (reference), 1=Lecturer, 2= Senior lecturer)
O Department (O=Mathematics (reference), 2=Humanities, 3=Hospitality and Hotel
management)
O Years since making Rank
0 Average Merit Ranking

Model Summary
R Adjusted R- Std. Error of

Model R Square Square the Estimate

1 7a .163 6.037

a. Predictors: (Constant), Merit, Gender, Deptt,
Rank1, Rank2, Dept2, Years

 

 

ANOVA?
Sum of Mean

Model Squares df Square F Sig.

1 Regressio 2575.681 7 367.954 10.097 .000°
n

Residual _—s_—- 801.686 22 36.440 —

Total 3377.367 29
 

a. Dependent Variable: Salary
b. Predictors: (Constant), Merit, Gender, Dept1, Rank1, Rank2, Deptz2,
Years



Coefficients?

 

Standardize

Unstandardized d

Coefficients Coefficients

Model B Std. Error Beta t Sig.

i (Constant 21.575 6.423 3.009 .003

)

Gender8.3732.856 394 2.932 008
Rank 9.871 289483933.411003
Rank2 18.400 3.009 67 6.115 .000

Deptt 8.799 3.300, 8512667 014
Dept2 18.7942.933 7025.385.000
Years — 805 AIT A 1237287
Merit 1.738 1.632 .158 1.065 .299

 

 

 

a. DependentVariable: Salary

3.1

3.2

3.3

3.4

3.5

3.6

Whattype of regression analysis was usedin this situation?

Justify your answer.

Write downthe statistical model for this regression analysis

Interpret the constant and the rank1 coefficient

[2]

[2]

[2]

For the estimates, associated with years and merit variables in the table above,
test for their significance in the model. Use a@ = 0.05

Commenton the goodnessof the model based on model summarytable

Compute and interpret R? adjusted in the model summary table above.

L
o

[4]

[3]

[3]



QUESTION4 [22 marks]

A gardeneris interested in the effect of four different insecticides on his garden. The

following results were obtained from his garden at Goreangab dam.
 

 

 

 

      

Insecticide Numberofeeper square

1 30 29 32 39

2 42 50 37 43

3 24 36 32 17

4 33 41 51 66   
4.1. Construct the appropriate single-factor ANOVAtable for these data.

4.2 Determine whether these data provide sufficient evidence to support the claim that

the type of insecticide affects pests differently at 5% level.

4.3. Complete the Fisher's LSD post-hoc multiple comparison tests table below for

these data at 5% level.

i]
A

B

C

4.4 Use the completed LSDtable in 4.3to list all pairs of fertilisers with significant

differences in mean numberofinsects killed by the insecticides at 5% level.

 

[4]



QUESTION5 [16 marks]

An experimentwasinstalled to test 3 irrigation methods on the yield of maize plants.
There were 3 irrigation methods and 4 soil types in a randomized complete block
design. The yields are given in the table below.

 

 

 

 

 

      
 

Blocks(Soil Treatment(Irrigation methods)
types) A B C

1 3.9 3.7 3.8

Zz oe 4.0 4.5
3 4.3 4.4 4.8

4 4.0 4.2 4.9

5.1 Construct the analysis of variance table for this data. [6]
5.2 Test at 0.05 level of significance whetherthere are significant differences among

the meansobtained for the different typesofirrigation methods (treatments). [5]
5.3 Test at 0.05 level of significance whetherthe differences among the means
obtained for the different soil types (blocks) are significant. [5]

QUESTION6 [13 marks]

The results below comefrom a study to determine whether the mismatchscore, age,
and genderaffect the likelihood of heart transplant rejection. The response variable
indicates whethera patient has had heart transplant rejection (1) or did not have heart
transplant rejection (0).
 

 

 

 

 

Estimates Std. z-value sign
Error

Intercept 2.7225 2.8420 0.9580 0.338

Mismatch 0.2647 0.6771 0.3910 0.696
Score

Age -0.0522 0.0567 -0.9200 0,357

Gender -0.3801 0.7597 -0.5000 0.617       
 

6.1. Computeand interpret the odds ratio of heart transplant rejection for a male
(gender=1) [2]

6.2 For the estimates associated with mismatch score and agevariables in the table
above,test for their significance in the model. Use a =0.05 [4]

6.3. Find the oddsof heart transplant rejection for an individual whoincreaseshis
mismatch score by 2 units and commenton your answer. [3]

6.4 Compute the 95% confidenceinterval for the odds ratio obtained in (6.3) above.

[4]
END



Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shownin the following table:  

 

 

 

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359

0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753

0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141

0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517

0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549

0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852

0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133

0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621

1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830

1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015

1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177

1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441

1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545

1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633

1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706

1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767

2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817

2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857

2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890

2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916

2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952

2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964

2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974

2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981

2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990

3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993

3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995

3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997

3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998



The t-distribution

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

  

 

 

 

foe
a ‘

eee

tip.dt)
| dtp | 040 | 0.25 | 010 | 005 | 0025 | 0.01 | 0.005 | 0.0005
| 1 |0.324920 |1.000000 3.077684 6.313752 |12.70620 | 31.82052 63.65674 | 636.6192

| 2 [0.288675 0.816497 | 1.885618 2.919986 |4.30265 6.96456 9.92484 [31.5991
| 3 |0.276671 0.764892 1.637744 2.353363 3.18245 4.54070 5.84091 12.9240

| 4 (0.270722 0.740697 | 1.533206 2.131847 |2.77645 3.74695 4.60409 8.6103
| 5: (0.267181 0.726687 | 1.475884 2.015048 [2.57058 3.36493 4.03214 6.8688

| 6 (0.264835 0.717558 | 1.439756 1.943180|2.44691 3.14267 3.70743 5.9588

7 |0.263167 0.711142 1.414924 |1.894579 |2.36462 2.99795 3.49948 5.4079

| 8 {0.261921 0.706387 1.396815 1.859548 |2.30600 2.89646 3.35539 5.0413
| 9 |0.260955 |0.702722 | 1.383029 {1.833113 [2.26216 |2.82144 [3.24984 4.7809

| 10 0.260185 0.699812 1.372184 |1.812461 [2.22814 2.76377 -—/3.16927 4.5869
0.259556 0.697445 1.363430 1.795885 |2.20099 -|2.71808 ~—/3.10581 4.4370

| 12 [0.259033 [0.695483 1.356217 | 1.782288 [2.17881 2.68100 3.05454 | 4.3178

| 13 [0.258591 0.693829 1.350171 {1.770933 [2.16037 |2.65031 3.01228 4.2208

—-14~—-(/0.258213 (0.692417 1.345030 {1.761310 [2.14479 [2.62449 2.97684 4.1405
| 1S 0.257885 0.691197 [1.340606 |1.753050 [2.13145 [2.60248 [2.94671 | 4.0728

|16(0.257599 0.690132 1.336757 1.745884 2.11991 2.58349 2.92078 4.0150
| 17 0.257347 0.689195 1.333379 | 1.739607 |2.10982|2.56693  |2.89823 3.9651

| 18 [0.257123 0.688364 | 1.330391 {1.734064 |2.10092 [2.55238 |2.87844 (| 3.9216

| 19 [0.256923 0.687621 | 1.327728 | 1.729133 |2.09302 2.53948 «| 2.86093 3.8834
| 20 -|0.256743 0.686954 | 1.325341 | 1.724718 [2.08596 |2.52798 2.84534 | 3.8495

21: (0.256580 0.686352 1.323188 | 1.720743 [2.07961 [2.51765 2.83136 3.8193

| 22: |0.256432 0.685805 1.321237 | 1.717144 [2.07387 |2.50832 [2.81876 3.7921

| 23 -10.256297 (0.685306 1.319460 1.713872 |2.06866 |2.49987 |2.80734 3.7676

| 24 (0.256173 0.684850 1.317836 | 1.710882 2.06390 |2.49216 =| 2.79694 3.7454

| 25 [0.256060 0.684430 1.316345 | 1.708141 [2.05954 2.48511 (2.78744 3.7251

| 26 |0.255955 0.684043 1.314972 |1.705618 [2.05553 2.47863 |2.77871 ‘| 3.7066

| 27 |0.255858 0.683685 1.313703 | 1.703288 [2.05183 [2.47266 —|2.77068 3.6896

| 28[0.255768 0.683353. 1.312527 | 1.701131 [2.04841 2.46714 [2.76326 (| 3.6739
| 29 |0.255684 0.683044 1.311434 1.699127 |2.04523 2.46202 -—-(|2.75639 3.6594

| 30 |0.255605 0.682756 1.310415 | 1.697261 [2.04227 |2.45726 2.75000 [3.6460

| inf —/0.253347 0.674490 1.281552 | 1.644854 1.95996 [2.32635 [2.57583 [3.2905
 

 



The Chi-Square Distribution

 

 

 

900 | 750 | «500 | 250 | 100 | 050 | 025 | o10 | 00s
f

dip} 995 | 990 | 975 | .950
 

1 0.00004 | 0.00016 | 0.00098 | 0.00393
 

/0.01003 [0.02010 | 0.05064 |0.10259 |0.21072 | 0.57536 1.38629 [2.77259 | 4.60517 |5.99146 | 7.37776 9.21034 | 10.59663
 

|4.10834 | 6.25139 | 7.81473 | 11.34487 | 12.83816              (0.07172 | 0.11483 [0.21580 | 0.35185 0.58437 |1.21253
 

0.01579 [0.10153 [0.45494 [1.32330 [2.70554 [3.84146 |5.02389 [6.63490 7.87944

1./0.20699 [0.29711 | 0.48442 |0.71072 1.06362 | 1.92256 fo |5.38527 | 7.77944 | 9.48773. | 1.14329 | 13.27670 | 14.86026
 

na
)

&
i
w
i
n

0.41174 | 0.55430 | 0.83121 | 1.14548 1.61031|2.67460 | 4.35146 | 6.62568 | 9.23636 | 1.07050 | 12.83250 | 15.08627 | 16.74960
 

“
a

 

7 |0.98926 | 1.23904 | 1.68987 |2.16735 2.83311 | 4.25485 | 6.34581 | 9.03715 | 12.01704 | 14.06714 | 16.01276 | 18.47531 | 20.2774
 

|1.64650 | 2.17973 | 2.73264 | 3.48954 5.07064. | 7.34412 | 10.21885 | 13.36157 | 15.50731 | 17.53455 /20.09024 | 21.95495       
 

| 9 | 1.73493 |2.08790 | 2.70039 3.32511 4.16816 | 5.89883 | 8.34283 | 11.38875 | 14.6836| 16.91898 | 19.0227| 21.6599 |23.58935
 

10 [2.15586 2.55821 | 3.24697 |3.94030 4.86518 | 6.73720 9.34182 | 12.54886 | 15.98718 | 18.30704 | 20.48318 | 23.20925 | 25.18818
 

| 11 |2.60322 |3.05348 | 3.81575 rer 5.57778 (7.58414 | 10.34100 | 13.70069 | 17.27501 | 19.67514 |21.92005 |24.72497 | 26.75685
 

|
i

|
10
(0
|

| 0.67573 | 0.87209 | 1.23734 | 1.63538 | 2.20413 |3.45460 |5.34812 | 7.84080 | 10.64464 | 12.59159 | 14.4938| 16.81189 | 18.54758

|
i

i

i
i

12 |3.07382 [3.57057 | 4.40379 |5.22603 6.30380 (eae | 11.34032 | 14.84540 | 18.54935 | 21.02607 | 23.3366|26.21697 | 28.29952
 

13. 3.56503 [4.10692 | 5.00875 | 5.89186 | 7.04150 | 9.29907 | 12.33976 | 15.98391 | 19.81193 | 22.36203 | 24.73560 | 27.68825 | 29.81947
 

14 [4.07467 | 4.66043 | 5.62873 | 6.57063 | 7.78953 | 10.16531 | 13.33927 | 17.1693 |21.06414 | 23.68479 | 26.1895 |29.14124 |31.31935
 

 

16 [5.14221 [5.81221 | 6.90766 | 7.96165 | 9.31224 | 11.91222 | 15.33850 | 19.36886 | 23.54183 |26.29623 | 28.84535 |31.99993 | 34.26719
 

17 |5.69722 [6.40776 | 7.56419 |8.67176 | 10.08519 | 12.79193 | 16.33818 | 20.48868 | 24.76904 |27.58711 | 30.19101 |33.40866 | 35.71847
 

         18 |6.26480 |7.01491 | 8.23075 | 10.86494 | 13.67529 | 17.33790 |21.60489 | 25.98942 31.52638 | 34.80531 | 37.15645       
 

3 |36.19087 | 38.58226        19 | 6.84397 [7.63273 | 8.90652 | 10.1701 | 11.65091 | 14.56200 | 18.33765 |22.71781 | 27.20357| 30.14353
 

| 20 |7.43384 [8.26040 |9.59078 | 10.85081 12.4261 15.4517| 19.33743 |23.82769 |28.41198 | 31.41043 | 34.16961 |37.56623 | 39.99685
 

21 | 8.03365 [8.89720 | 10.28290 | 11.59131 | 13.23960 | 16.34438 | 20.33723 |24.93478 | 32.67057 | 35.4788 |38.93217 | 41.40106        
 

30.81328 |33.92444 | 36.78071 | 40.28936 | 42.79565         22 | 8.64272 9.54249 | 10.98232 | 12.33801 | 14.04149 | 17.23962 |21.33704
 

23 {9.26042 | 10.19572 | 11.6855 | 13.09051 | 14.84796 | 18.13730 | 22.33688 |27.14134 |32.00690 |35.17246 |38.07563 | 41.63840 | 44.18128
 

24 | 9.88623 | 10.85636| 12.40115 | 13.84843 | 15.65868 | 19.03725 23.33673 |28.24115 33.19624 | 36.41503 | 39.36408 42.97982 | 45.55851
 
 

        5 | 10.51965 | 11.52398 | 14.61141 | 16.47341 | 19.93934 | 24.33659 |29.33885 | 34.38159 |37.65248 | 40.64647 | 44.31410| 46.927892
26 | 11.16024 | 12.19815 | 13.84390 | 15.37916 | 17.29188 | 20.84343 | 25.33646 | 30.43457 | 35.56317 | 38.88514 | 41.92317 | 45.64168 | 48.2898

2

 

 

7 | 1180759 | 12.87850 | 14.5738 | 16.15140 | 18.11390 | 21.74940 | 26.33634 |31.52841 | 36.74122 | 40.11327 | 43.19451 | 46.96294 | 49.6492
 

| 15.30786 | 1692788 | 18.93924 | 2.65716 |27.33623 |32.62049 | 37.91592 | 41.33714 | 4.46079 | 48.27824 | 50.99338        28 | 12.46134
  39.08747 | 42.55697 | 45.7229 | 49.58788 | 52.33562                 9 | 13.12115 | 14.25645 | 16.04707| 17.70837 19.76774 | 23.56659
 

{

|

|

|
f

|

|

|

i
|
{

|

| m4
| 15 | 4.60092 /5.22935 | 6.26214 | 7.26094 | 8.54676 | 11.03654 | 14.33886 | 18.24509 | 22.30713 | 24.9579 | 27.48839 /30.5791 |32.80132

|
|
|

|
|

|
|
|
|
|
i

|

|

2
30 | 13.78672 | 14.95346 | 16.79077 | 18.49266 | 20.59923 | 24.47761 | 29.33603 |34.79974 | 40.25602 | 43.77297 | 46.97924 | 50.89218 | 53.67196 |
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