
 

NAMIBIA UNIVERSITY
OF SCIENCE AND TECHNOLOGY

FACULTY OF HEALTH AND APPLIED SCIENCES

DEPARTMENT OF MATHEMATICS AND STATISTICS

 

QUALIFICATION: BACHELOR OF SCIENCES APPLIED MATHEMATICS AND STATISTICS
 

QUALIFICATION CODE: 07BAMS LEVEL: 5
 

COURSE CODE: SIN502S COURSE NAME:STATISTICAL INFERENCE 1

 

SESSION: JANUARY 2019 PAPER: THEORY
 

DURATION: 3 HOURS MARKS: 100 
 

 

SECOND OPPORTUNITY EXAMINATION QUESTION PAPER
 

EXAMINER MR. EM MWAHI

 

  MODERATOR: DR. D. NTIRAMPEBA
 

 

INSTRUCTIONS
 

 
1. Answerall the questions and numberyour solutions correctly.

2. Question 1 of this question paper entails multiple-choice questions with options A to D.

Write downtheletter corresponding to the best option for each question.

3. For Question 2 & 3 you are required to showclearly all the steps used in the calculations.

4. All written work MUSTbe donein blue orblack ink.
 

PERMISSIBLE MATERIALS

Non-programmable calculator without a cover.

ATTACHMENTS

Z-table, t-table, Chi-square table, Mann-Whitney U table and the F-table

THIS QUESTION PAPER CONSISTSOF 6 PAGES(Including this front page)

 
 



SECTION A [MULTIPLE CHOICE]

Write downthe letter corresponding to the best answerfor each question.

QUESTION1 [20 MARKS]

1.1

1.2

1.3

1.3.1

Decreasing the confidence level, while holding the sample size the same,will

do whatto the length of your confidence interval? [2]

A. Makeit bigger

B. Make it smaller

C.It will stay the same

D. Cannot be determined from the given information

If you increase the sample size, what will happen to the length of your

confidenceinterval? [2]

A. Makeit smaller

B. Makeit bigger

C.It will stay the same

D. Cannot be determined from the given information

A certain brand ofjelly beans are made so that each package contains about

the same numberof beans. Thefilling procedure is not perfect, however. The

packagesarefilled with an average of 375jelly beans, but the number going

into each bag is normally distributed with a standard deviation of 8. Yesterday,

Jane wentto the store and purchasedfour of these packagesin preparation for

a Spring party. Jane was curious, and she counted the numberofjelly beans

in these packages- her four bags contained an average of 382 jelly beans.

In the above scenario, which of the following is a parameter? [2]

A. The average numberofjelly beans in Jane’s packages, whichis 382.

B. The average numberofjelly beans in Jane’s packages, which is unknown.

C. The average numberofjelly beansin all packages made, which is 375.

D. The average numberofjelly beansin all packages made which is unknown.



1.3.2 If you went to the store and purchased six bagsof this brand ofjelly beans,

1.4

1.5

1.6

Tet

whatis the probability that the average numberofjelly beans in your bags is

less than 373? [2]

A. 0.2709

B. 03085

C. 0.4013

D. 0.7291

A survey was conducted to get an estimate of the proportion of smokers among

the graduate students. Report says 38% of them are smokers. Chatterjee

doubts the result and thinks that the actual proportion is much less than this.

Choosethe correct choice of null and alternative hypothesis Chatterjee wants

to test. [2]

A. Ho: p=0.38 versus Ha: p<0.38.

B. Ho: p=0.38 versus Ha: p >0 .38.

C. Ho: p=0.38 versus Ha: p< 0.38.

D. Noneof the above.

To test for equality of two population variances, one would use the test.

[2]

A. Zz B. t C. Chi-square D. F

What test can be usedto test the difference between two small sample means

when population variances are unknown? [2]

A. z B. tf C. Chi-square D. F

If in a random sample of 400 items, 88 are found to be defective. If the null

hypothesis is that 20% of the items in the population are defective, what is the

value ofthe test statistic? [2]

A. 0.02

B. 1

C. 0.9656

D: 0.22



1.8

19

A two-tailed test is one where: [2]

A. Results in only one direction can lead to rejection of the null hypothesis

B. Negative sample meanslead to rejection of the null hypothesis

C. Results in either of two directions can lead to rejection of the null

hypothesis

D. No results lead to the rejection of the null hypothesis

The null and alternative hypothesesdivide all possibilities into: [2]

A. Two sets that overlap

B. Two non-overlapping sets

C. Two sets that may or may not overlap

D. As manysets as necessary to coverall possibilities

SECTION B

QUESTION 2 [43 Marks]

2.1

22

MNMCorporation gives each of its employees an aptitude test. The scores on

the test are normally distributed with a mean of 75 and a standard deviation of

15. Asimple random sample of 25 is taken from a population of 500.

2.1.1 What is the probability that the average aptitude test score in the

sample will be between 70.14 and 82.14? [6]

2.1.2 What is the probability that the average aptitude test score in the

sample will be equal to or greater than 82.68? [4]

2.1.3 Find a value, C, suchthat P(X >C) = 0.015. [5]

A polling firm samples 600 likely voters and asks them whether they favour a

proposalinvolving schoolbonds. A total of 330 of these voters indicate that they

favour the proposal.

2.2.1 Estimate the true population proportion of voters who favour the

proposal with a 99% level of confidence. [5]

2.2.2 Can we conclude at the 10% level of significance that more than 50% of

all likely voters favour the proposal? [5]



2.3 In a study of the relationship of the shapeof a tablet to its dissolution time, 6

disk-shaped ibuprofen tablets and 8 oval-shaped ibuprofen tablets were

dissolved in water. The two population variances are assumed to be nearly

equal. The dissolve times, in seconds,were as follows:

Disk: 269.0 249.3 259.2 252.7 247.0

261.6

Oval: 268.8 260.0 273.5 253.9 278.5

289.4 261.6 280.2

(a) Estimate andinterpret the true population mean difference between the

two shapesofa tablet with the 5% levelof significance. [10]

(b) Can we conclude that the mean dissolve times differ between the two

shapes? Use alpha = 0.01. [8]

QUESTION3 [26 Marks]

3.1 Does physical exercise alleviate depression? Wefind some depressed people

and check that they are all equivalently depressed to begin with. Then we

allocate each person randomly to one of two groups: 20 minutes of jogging per

day; or 60 minutes of jogging per day. At the end of a month, we ask each

participant to rate how depressed they now feel, on a Likert scale that runs from

1 ("totally miserable") through to 100 (ecstatically happy"). Ratings were

recordedin the table below:
 

 

 

Jogging for 20 22 27 39 29 46 48 49

minutes

Jogging for 60} 59 66 38 49 56 60 56

minutes        
 

3.1.1 Use the Mann-Whitney U test to test if there is a difference in ratings

betweenthe two groups. Use alpha = 0.05 [12]

3.1.2 Suppose the data meet the requirements for a parametric test, what

parametric test can be used instead of the Mann-Whitney U test? [2]

 



3.2 The Mozart effect refers to a boost of average performance ontests for

elementary school students if the students listen to Mozart’s chambermusic for

a period of time immediately before the test. In order to attempt to test whether

the Mozart effect actually exists, an elementary school teacher conducted an

experiment by dividing her third-grade class of 6 students into three groups of

2. The first group was given an end-of-grade test without music; the second

group listened to Mozart’s chamber music for 10 minutes; and the third groups

listened to Mozart’s chamber music for 20 minutes before the test. The scores

of the 15 students are given below:

Group1 Group 2 Group 3

80 79 73

63 73 82

Using the ANOVAF-test at a=0.10, is there sufficient evidence in the data to

suggestthat the Mozart effect exists? [12]

QUESTION 4 [11 MARKS]

In preparing a national promotional campaignto raise funds for Operation Feed

the Poor, the organising charity examined previous record of donations to

establish if age of donoris a factor in the monetary size of the donation received

from the donor. Their records were arranged into the following contingency

 

 

 

 

 

table:

Size of Age group

donation 20-34 35-49 50-64 Over 64

Above $100 25 40 47 46

$50-$100 69 51 74 57

Under $50 36 29 19 37       
Canit be concluded that the age of a donorinfluencesthe size of the donation

to this charity? Test at the 1% significance level. [11]



APPENDIX C: The Standard NormalDistribution

 

 



APPENDIX D:Thet-distribution
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APPENDIX E: The Chi-Square Distribution
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2.15923

10
3.28502

2.92447
2.72767

2.60534
2.52164

2.46058,
2.41397

2.37715
2.34731

2.3226
2.28405

2.24351
2.20074

2.17843
2.15543

2.13169
2.10716

2.08176
2.05542

11
3.2252

2.85951
2.66023

2.53619
2.45118

2.38907
2.34157

2.304
2.2735

2.24823
2.20873

2.16709
2.12305

2.10001
2.07621

2.05161
2.02612

1.99965
1.97211

12
3.17655

2.8068
2.60552

2.4801
2.39402

2.33102
2.28278

2.24457
2.21352

2.18776
2.14744

2.10485
2.05968

2.03599
2.01149

1.9861
1.95973

1.93228
1.90361

13
3.13621

2.76317
2.56027

2.43371
2.34672

2.28298
2.2341

2.19535
2.16382

2.13763
2.09659

2.05316
2.00698

1.98272
1.95757

1.93147,
1.90429

1.87591
1.8462

14
3.10221

2.72647
2.52222

2.39469
2.30694

2.24256
2.19313

2.1539
2.12195

2.0954
2.05371

2.00953
1.96245

1.93766
1.91193

1.88516)
1.85723

1.828
1.79728

15
3.07319

2.69517
2.48979

2.36143
2.27302

2.20808
2.15818

2.11853
2.08621

2.05932
2.01707

1.97222
1.92431

1.89904
1.87277

1.84539
1.81676

1.78672
1.75505

16
3.04811

2.66817
2.46181

2.33274
2.24376

2.17833
2.128

2.08798
2.05533

2.02815
1.98539

1.93992
1.89127

1.86556
1.83879

1.81084
1.78156

1.75075
1.71817

17
3.02623

2.64464
2.43743

2.30775
2.21825

2.15239
2.10169

2.06134
2.02839

2.00094
1.95772

1.91169
1.86236

1.83624
1.80901

1.78053
1.75063

1.71909
1.68564

18
3.00698

2.62395
2.41601

2.28577
2.19583

2.12958
2.07854

2.03789
2.00467

1.97698
1.93334

1.88681
1.83685

1.81035
1.78269

1.75371
1.72322

1.69099
1.65671

19
2.9899

2.60561
2.39702

2.2663
2.17596

2.10936
2.05802

2.0171
1.98364

1.95573
1.9117

1.86471
1.81416

1.78731
1.75924

1.72979
1.69876

1.66587
1.63077

20
2.97465

2.58925
2.38009

2.24893
2.15823

2.09132
2.0397

1.99853
1.96485

1.93674
1.89236

1.84494
1.79384

1.76667
1.73822

1.70833
1.67678

1.64326
1.60738)

21
2.96096

2.57457
2.36489

2.23334
2.14231

2.07512
2.02325

1.98186
1.94797

1.91967
1.87497

1.82715
1.77555

1.74807
1.71927

1.68896
1.65691

1.62278
1.58615

22
2.94858

2.56131
2.35117

2.21927
2.12794

2.0605
2.0084

1.9668
1.93273

1.90425
1.85925

1.81106
1.75899

1.73122
1.70208)

1.67138)
1.63885

1.60415
1.56678

23
2.93736

2.54929
2.33873

2.20651
2.11491

2.04723
1.99492

1.95312
1.91888

1.89025
1.84497

1.79643
1.74392

1.71588
1.68643

1.65535
1.62237

1.58711
1.54903

2
4

2.92712
2.53833

2.32739
2.19488

2.10303
2.03513

1.98263
1.94066

1.90625
1.87748

1.83194
1.78308

1.73015
1.70185

1.6721
1.64067)

1.60726
1.57146

1.5327;

25
2.91774

2.52831
2.31702

2.18424
2.09216

2.02406
1.97138

1.92925
1.89469

1.86578
1.82

1.77083
1.71752

1.68898)
1.65895)

1.62718
1.59335

1.55703
1.5176)

26
2.90913

2.5191
2.30749

2.17447
2.08218

2.01389
1.96104

1.91876
1.88407

1.85503
1.80902

1.75957
1.70589

1.67712
1.64682

1.61472
1.5805

1.54368
1.5036

2
7

2.90119
2.51061

2.29871
2.16546

2.07298
2.00452

1.95151
1.90909

1.87427
1.84511

1.79889
1.74917

1.69514
1.66616

1.6356)
1.6032

1.56859
1.53129

1.49057

2
8

2.89385
2.50276

2.2906)
2.15714

2.06447
1.99585)

1.9427
1.90014

1.8652
1.83593

1.78951
1.73954

1.68519
1.656

1.62519
1.5925

1.55753
1.51976

1.47841

2
9

2.88703
2.49548

2.28307
2.14941

2.05658
1.98781

1.93452
1.89184

1.85679
1.82741

1.78081
1.7306

1.67593
1.64655

1.61551
1.58253

1.54721
1.50899

1.46704

3
0

2.88069
2.48872

2.27607
2.14223

2.04925
1.98033

1.92692
1.88412

1.84896
1.81949

1.7727)
1.72227

1.66731
1.63774

1.60648)
1.57323

1.53757
1.49891

1.45636

4
0

2.83535
2.44037

2.22609
2.09095

1.99682
1.92688

1.87252
1.82886

1.7929
1.76269

1.71456
1.66241

1.60515
1.57411

1.54108)
1.50562

1.46716
1.42476

1.37691

60
2.79107

2.39325
2.17741

2.04099
1.94571

1.87472)
1.81939

1.77483
1.73802

1.70701
1.65743

1.60337
1.54349

1.51072
1.47554)

1.43734
1.3952

1.34757
1.29146

1
2
0

2.74781
2.34734

2.12999
1.9923

1.89587
1.82381

1.76748
1.72196

1.68425
1.65238

1.6012
1.545

1.48207
1.44723

1.40938)
1.3676

1.32034
1.26457

1.19256

inf
2.70554

2.30259
2.0838)

1.94486)
1.84727

1.77411
1.71672

1.6702
1.63152

1.59872
1.54578

1.48714)
1.4206

1.38318
1.34187

1.29513
1.23995

1.1686
4

 
  

 
    
 

 



Critical Values of the Mann-Whitney U
(Two-Tailed Testing)

 


