Instructions for handing in:

475.101/102/107/108
STATISTICS

Assignment 4, Semester 1, 2000
Due: 4pm Thursday, 11th May

PLEASE

1.
2.

3.

Use (standard)4 sized paper.

Number each page in the top centre gt your name legibly at thep right hand corner of each
page with the surname or family name underlined.

Attach a whiteDepartmentof StatisticsAssignmenCover Sheeto the front of the assignmentStaple
or clip all pages together in the extreme top left hand corner.

4. Fold thepaper length-wise so that the printed side of the cover sheet faces out.

5. Print your name, paper numband assignmentumberon the outsideof the coversheet.Print your
ID number on the inside of the cover sheet.

6. Hand the assignmentin to the appropriatehand-in box in the basementof the Maths/Physics
building.

Notes:

Statisticsis about summarising,analysingand communicatinginformation. Communicationis an
important part of statistics.For this reasonyou will be expectedto write answerswhich clearly
communicate your thoughtEhe mark you receive will be basedn your written English aswell
as your statistical/technical work.

Assignmentd will be markedout of 60 marks,54 marksfor questionsl - 4 as shown below and 6
marks for communication, style and presentation. Please refer to Section C, Quéstmhs, in your
Lecture Workbook / Course Resource Bookdramplesof how to setout your assignmenainswers.

Your final mark will be converted to a mark out of 10 which will be recorded towards your course worl

Question 1. [ 13 marks]

Male:

A university lecturer, lecturing in "Sport and Society" was interestedin examining the extent of
approvalof unsportingplay in New Zealandsecondaryschools. Twenty-sixmale and thirty female
randomlychosenNew Zealandsecondaryschoolhockeyplayerscompleteda questionnairghat was
used to arrive at an approval score, with higher scores indigatiagerapprovalrating for unsporting
play. The results are given in below:

290 255 275 231 280 3.09 3.31 2.34 3.01 2.67 246 245 3.33 2.38 3.22
219 1.99 3.03 2.43 259 228 3.00 2.64 2.49 2.99 3.00

Female: 252 1.90 2.36 187 1.78 157 241 2.63 2.10 169 2.17 244 154 191 1.68

(@)

(b)
(c)

(d)

161 1.94 2.03 230 224 249 139 2.04 168 0.97 251 256 2.01 1.62 1.73

Write down the method you would use to choose these New Zealand secondary schogblagekey

if you had been conducting the study. Briefly describe.
What are the mean approval score and standard deviation for each group of hockey players?

By hand, calculatea 95% confidenceinterval for the differencein the meanapprovalscore between
male and female hockey players. Interpret your result using plain English in 1-2 sentences.

Does your confidence intervestbm part (c) containthe true difference? Explain your answerbriefly
using plain English in 2-3 sentences.

Question 2. [ 19 marks]

(a)

(b)

(c)

(d)

(e)

In eachof the following casesndicatewhethera hypothesigestor a confidenceinterval is the more
appropriate test to initially carry out. Briefly explain.

(i)  Alecturer in the statistics department receives junk e-mail. Thesasokcitede-mailsusually
offering (unbelievable)deals. Recordsof how many e-mails were receivedwere kept for a
sample of weeks preceding the February 1998 power crisis in central Auckland asdrigle
of weeks after the power crisis. During ttwesis the university e-mail systemwas out of action
for a weekand e-mail messagesentto the lecturerat this time were sentbackwith a message
thatthey were undeliverable. You needto determinef thereis any evidenceof a differencein
the average number of junk e-mails before and after the power crisis.

(ii) The Managerof alarge metropolitancity’s planningdepartments interestedn examiningthe
city’s air quality. Measurements of the nitrogen oxide levels were taken over a numilseksf
You are asked to estimate the true mean nitrogen oxide level.

For each of the following-valueshow would you describethe strengthof evidenceagainstthe null
hypothesis:

(i) 0.0465 (i) 0.1253 (i) 0.0689 (iv) 0.465

Using your tablesfor the Student’st-distribution obtain upperand lower valuesthat a P-value can
take in the following cases:

() Hotpy =Hp vSHyipy #pp
(i) Ho:pr =p2 Vs Hyipy >pp

wherety =1.709 anddf = 27
wherety = 3.433 anddf = 60

In each of the following explain why the hypotheses are not valid. Rewrite each hypothesis correc

(i) Hoipy=i, <0V H:py—p,>0
(i) Ho:p-p,>0v Hy:p-p,=0

For eachof the following statementsstatewhetherthey are true or false. If they are false, rewrite
correctly.

(i) For a greatmany situations,an (approximate)confidenceinterval is given by estimate+ t
standard errors.The size of the multipliet, dependn eitherthe desiredconfidencelevel, or
the degrees of freedordf).

(ii) Itis important never to quoteRavalueabout the existence ah effect without also supplyinga
confidence interval for the likely size of the effect.

(iif) A value oft, equalling 2.15 implies that the estimated value is 2.15 stadéaiationsabovethe
hypothesised value.

(iv) Atwo-sidedt-test will reject (athe 5% level) valuesfor the null hypothesighat are outsidethe
corresponding 95% confidence interval.

(v) It makes no sense to try to interpr&®-aaluewithout explicitly stating the relevant hypotheses.

(vi) Differencesor effects seenin datathat are easily explainablein termsof samplingvariation
provide convincing evidence that real differences or effects exist.

(vii) If H, is rejected at the 5% level, it will also be rejected at the 1% level.



NOTES:

- If you are asked to carry out-test, you will need to:

1. state the parameter in words.

2.  state the null and alternative hypotheses.

3.  wheninstructed use eithExce| MINITAB or a graphics calculator.
- Make sure you are preparedfor both questions3 and 4 before you begin to use the

computer.

- ONLY hand in computer output if you are asked to.
- When using the computer rep8rvaluesto 4 decimal places.

Question 3. [ 7 marks]

CY

(b)

This question refers to the details in Question 1.

Is there a significant difference in the average approval score between male and femalplapetss/
By hand carry out a t-test to investigatethis. Interpretyour result using plain English in 1-2
sentences.

Write a brief report(of approximatelyl00 to 150 words)to the university lectureron the extent of
approval of unsporting play using your conclusions frprastion 3(a)andquestion 1(b). Include
recommendation(s) about what the university lecturer should do next.

Question 4. [ 15 marks]

The National Centre oAddiction and Substancébuse(CASA) at ColumbiaUniversity regularly surveys
attitudesof teensandthosewho mostinfluencethem. As part of the 1999 CASA “National Survey of

American Attitudes on Substance Abuse V: Teens and Pheints”,2000teenageragedbetweenl2 and
17 (1000 boys and 1000 girls), 536 mothersand 464 fathers were interviewed by telephoneon many
lifestyle issues. The datain the table below is given for threequestionsanswereddy the teenagersn the
survey.

Have you ever had a serious discussion Wwitth your parentsaboutthe risks of usingillegal drugs?
[IF NO] Was it with your Mum only or Dad onlyfPF NO] Would you like to have such a discussi

Total Male Female
Yes, both parents 890 500 390
Yes, Mum only 290 120 170
Yes, Dad only 70 40 30
No, but would have liked such a discussion 160 70 90
No, and would not have wanted such a discussion 560 260 300
Don’t know 30 10 20
Would you describe your relationship with your mother as excellent, very good, good, fair, or
Total Male Female
Excellent 770 380 390
Very Good 680 350 330
Good 350 190 160
Fair 160 70 90
Poor 40 10 30
Would you describe your relationship with your father as excellent, very good, good, fair, or
Total Male Female
Excellent 590 330 260
Very Good 580 310 270
Good 460 210 250
Fair 210 90 120
Poor 130 50 80

Don’t Know 30 10 20

poor?

oor?

(@)

(b)
()

(d)

Identify the samplingsituationas (a) Two independensamples(b) Singlesample,severalresponse
categoriesor (c)Single sample, two or more Yes/No itémthe following cases:

(i) We wantto comparethe proportionof teenagersvho have had seriousdiscussionsaboutthe
risks of usingillegal drugswith their mum only andthe proportionof teenagersvho havehad
serious discussions about the risks of using illegal drugs with their dad only.

(ii) We are interested in comparing theportionof teenagersvho describetheir relationshipwith
their motheras excellentand the proportion of teenagersvho describetheir relationshipwith
their father as excellent.

(iii) We wish tocomparethe proportionof maleteenagersvho havehad seriousdiscussionsbout
the risks of usingillegal drugswith both parentsand the correspondingoroportion of female
teenagers.

Calculate the standard errors for the cases described ir(ipéifjsand(iii) in (a) above.

Is there a significant differende the proportionof maleteenagersvho havehad seriousdiscussions
aboutthe risks of usingillegal drugswith both parentsand the correspondingproportion of female

teenagers?Using either Exce| MINITAB or a graphicscalculator,investigatethis question. Interpret

your results.

Notes for question 5(c):
- If you wish to usdexcelfor this question refer to theecture Workbook Chapters 8 —X2hapter 9/5.
- If you use eitheExcelor MINITAB include the computer output.
Below in figure 1 is thé&xcelcomputer output for thBypothesigestand 95% confidenceinterval for
the case described in péi} above. State the hypotheses and interpret the results.

Fig. 1 Question 4(a) part (ii)
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_ 1 |Test of No Difference Between
_ 2 |Two Population Propartions
=0
_ &4 |Input data
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14 | Calcualated Yalue
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