475.101/102/107/108
STATISTICS

Assignment 4, Semester 2, 2000
Due: 4pm Thursday, 28" September

Instructions for handing in: PLEASE

1. Use (standard)4 sized paper.

2. Number each page in the top centre jarigt your name legibly at th®p right hand corner of each
page with the surname or family name underlined.

3. Attach a whitdDepartmentof 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.
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.

¢ Assignment4 will be markedout of 60 marks,54 marksfor questionsl - 7 as shown below and 6
marks for communication, style and presentation. Please refer to Section B, Questm8, in your
Course Resource Book for examplesoiv to setout your assignmenanswers.Your final mark will
be converted to a mark out of 10 which will be recorded towards your course work.

Question 1. [ 7 marks]

It is known that the averagestay of touristsin a Queenstowrhotel hasbeen3.4 nights. A tourism
industry analyst wantetb know whetherthis is still the casedueto arecentfall in the New Zealand
dollar. The analyst obtainedrandomsampleof 32 touristsand recordedthe numberof nightseach
spent at this hotel. The results are given below:

2,55,5,2,83,2,44,28,443/13,35,315,6,53,6,3, 25,851, 2

Summary statistics: x =3.75, s=1.8316, n =32
(a) By hand calculatea 95% confidenceinterval for the numberof nights spentat this hotel. Interpret
your result. Use 1-2 sentences of plain English.

(b) Does your confidence interval from part (a) contain the true me&asigfy explainyour answer. Use
2-3 sentences of plain English.

Question 2. [ 17 marks]
(a) For each of the following-valuesdescribe the strength of evidence against the null hypothesis:
(i) 0.1189 (i) 0.0780 (iii) 0.5912 (iv) 0.0078

(b) Using your tablesfor the Student’st-distribution obtainupperand lower valuesthat a P-value can
take in the following cases:

(i) Hy:p=p, vs H:p Zp, where t, =2.484 andif =
(it) Ho:phy=p, vs Hipy<p, where t, =—4.532 andif = 44

(c) In eachof the following casesndicatewhethera hypothesigestor a confidenceinterval is the more
appropriate procedure to initially carry out. Briefly explain.

(i) A brokeron the Auckland Stock Exchangewishesto investigatethe amountof time between
placementand executionof a marketorder. A sampleof orderswas takenover a period of
weeks and the execution time was record€du are askedto estimatethe true meanexecution
time.

(ii) A production line operates with a filling weight standafdL6 gramsper container. Overfilling
or underfilling is a serious problem, and the production line should b&shuatfor adjustment
if this occurs. The quality inspectorsampled35 containersin order to assesswhetherthe
containersare beingfilled correctly,overfilled or underfilled. Is there any indication that the
production line should be shut down for adjustment?

(d) In each of the following explain why the hypotheses are not valid. Rewrite each hypothesis correct
(i) Hyrp#p, vs Hip=p,
(i) Hy:%-X,=0 vs H:X-X,20

(e) For each of the following statements, state whether they are true or false. If a statéadsentasrite
correctly.

(i) Atest statistids a measure of discrepancy between the true value and the hypothesised value.

(if) We cannot rule in a hypothesised valuedqarameterywe canonly determinewhetherthereis
evidence to rule out a hypothesised value.

(iii) The margin of error is the quantity addedatwl subtractedrom the standarderror to construct
a confidence interval.

(iv) A two-tailedt-testwill reject(at the 5% level) valuesfor the null hypothesighat areinside the
corresponding 95% confidence interval.

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

(vi) For 95% confidence intervals, our confidence in a particular interval comesghfedact that the
method works 19 times out of 20.

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.  when instructed use eithExcelor MINITAB.
- make sure you are prepared for both questions 4 and 5 before you begin to use the compt
- include computer output.
- when using the computer repBrvaluesto 3 decimal places.

4.  when instructed to carry out-dest usingexcelassume unequal variances

Question 3. [ 5 marks]

This question refers to the details in Question 1.

(a) Is there a significant difference in the mean number of nights spthig Abtel sincethe recentfall in
the New Zealand dollarBy hand carry out a two-tailetitest to investigate thisinterpretyour result
using plain English in 1-2 sentences.

(b) Can we justify carrying out a one- tailetest instead of a two- tailedest here? Briefly explain.

(c) Without doing any calculations, would a 90% confidence interval tmntain 3.4? Briefly explain.



Question 4. [ 9 marks]

(@)
(b)

Top companies are often judgby productivity, as measuredy revenueand/orprofit per employee.
The following table shows (in dollars) thevenueper employeefor 22 companieswith a headoffice
in Sydney and 12 companies with a head office in Melbourne.

Sydney Melbourne
172,880 144,797 206,347
86,734 46,614 131,076
165,025 391,224 158,892
172,614 220,765 312,297
335,198 180,733 240,692
103,284 123,439 224,420
347,609 421,784 91,030
355,656 355,275 130,247
275,355 331,528 195,909
139,678 281,302 398,902
342,659 35,817 351,615
707,161

Draw appropriateplots for this dataset, preferably using a computer. Using your plots, in plain
English,briefly comment on the data in terms of the original story.

Is there a significant difference the meanrevenueper employeefor companieswith headofficesin
Sydneyandthe meanrevenueper employeefor companieswith headoffices in Melbourne? Use
Excdl to investigate this question. Note: A 95% confidence interval for diffeliartbe meanrevenue
per employeefor companieswith head offices in Sydney and that of Melbourneis [-$149,217,
$81,723]. Interpret your results (including that of the confidence interval).

Question 5. [ 6 marks]

(@)

(b)

In May 2000 the Consumer magazine published the results from a survey on interaatioeakent
to 12,000 Consumer members in January and Februaryeiis Consumerobtainedinformationon
4,483trips on internationalairlinesin the previous12 months. One of the questionsaskedin the
survey was ¥Would you recommend the airline to a frieghdThe airline travelled and theumber of
travellers who answered “Yes, definitely” to this question is given in the table below:

Airline Numbers of| Travellers who answered “Yes
Travellers definitely”
Singapore 316 194
Malaysia 62 30
Thai 66 29
Cathay Pacific 40 16
Freedom Air 184 16
Air New Zealand 1841 732
British Airways 100 24
Qantas 1072 256
Air Pacific 77 18
United Airlines 239 41

Treating this as ;hhdependensamplesjs therea significantdifferencein the proportionof travellers
using Singapore Airlines who would definitely recommendthe airline to a friend and the
correspondingproportion of travellersusing Thai Airlines? Use MINITAB to investigate this
guestion. Interpret your results.

In 1 or 2 sentences, briefly explain why this data set should not be treated as 2 independent sampl¢

Question 6. [ 5 marks]

The National Centreon Addiction and SubstanceAbuse (CASA) at Columbia University regularly
surveys attitudes of teens and those wiostinfluencethem. As part of the 1999 CASA “National
Survey of American Attitudes on Substance Abuse V: Teen3laeid Parents”,2000teenagersged
between12 and 17 (1000 boys and 1000 girls), were interviewedby telephoneon many lifestyle

issues. The data in the table below is given for two questions answered by the teenagers in the sut

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?

Identify the samplingsituationas (a) Two independensamples(b) Singlesample,severalresponse

categoriesor (c)Single sample, two or more Yes/No itémthe following cases:

(i) We want to compare the proportioh maleteenagersvho describetheir relationshipwith their
motheras very good andthe proportionof maleteenagersvho describetheir relationshipwith

their father as very good.

(ii) We are interested in comparing the proportiomafe teenagersvho describetheir relationship
with their fatheras poor andthe proportionof femaleteenagersvho describetheir relationship

with their father as poor.

(iii) We are interested in comparing teportionof teenagersvho describetheir relationshipwith
their motherasfair andthe proportion of teenagersvho describetheir relationshipwith their

mother as poor.

(b) Calculate the standard errors for the cases described ir{ipartd(ii) in (a) above.

Question 7. [ 5 marks]

Readthe article POLLS: Can you Trust Then? (written by Dr David Murray, obtained from
TomPaine.comJuly 24) on the next page and answerthe following questions. Referto §8.5.3

“Margins of Error” in Media Reports, page 349, Ghance Encounters

(a) Why doesDr David Murray think that the CNN headline"Poll: Gore Closes Gap Against

Bush," abuses the results from a recent poll? Briefly explain.

(b) What point is made about sub-samples in polls?

(c) In media reports of polls, what statements should be included so that it is difficult to abuse pol

results as was done by the CNN report?



The real problem emerges when @RN analysisidentifiesthe political factor that musthaveturned
the trick. What happenedduring the week? The endorsementf Bill Bradley, whose "natural
constituencyduring the Democraticprimary" arethosenow saidto be breakingfor Gore. Leaving
aside for the moment the common problems of all pollsofitg valid "if the electionwereto be held
today," we don'tknow whetherthosepolled were actually a representativesampleof thosewho will

vote on electionday, we don't know the non-responseate or the effect of a telephonemethodology,
etc.), take a gander at those margins of error. For the "constituenciggstion they rangebetween

I 4 and 6 percent. Because thiginal sampleis only 635 individuals,the overall marginof erroris 4
percentaggoints, plus or minus. Hence,a result that showsa lead of 48 percentto 46 percentis
really only one outcometaking placebetweentwo "error bars" that are actually 8 percentagepoints

apart -- 4 percentage points higher or lower ttheractualresult. Thus,the actualfinding of the poll
is a range of outcomes spread betweBush lead of 52 percentover Gore's42 percent(to take one
possibleoutcomeof the 8 percentagepoint swing) or a Gore lead over Bush (50 percentto 42
percent), a result also contained within an 8 percentage point margin of error swingevegetsrse
whenit comesto interpretingnumbersfor males,femalesand Independents. Since theseare sub-
samples of the overall sample, amal/eroughly 320 individualsin eachcategory the marginof error
¢ Newsclips Washington, D.C. swells to 6 points plus or minus -- a 12 percentage point overall swing. Hence, thisremetehow
that Gore may leaBush for femalelikely votersby 51 percentto 44 percentbut the actualpossible

@ About STATS POLLS: Can you Trust Them?
A Statistician's Analysis
@ STATS Spotlight

By Dr. David Murray is director of the Statistical AssessmerBervicein

@ Newsletters Great armies, faced with the confusiinbattle, weretold to "marchto the spread for the finding runs between a huge Gore lead over Bugler@htto 37 percent),or a Bush
. soundof guns.” In contrasttoday'spolitical armiesoften "steerto the advantageover Gore (50 percentto 45 percent). The sameargumentpertainsto the results for
‘; Asides soundof applause,'in the deft words of Michael Gove of the Times of Independents.
London. Thats, whenconfrontedwith Matthew Arnold's "darkling plain,
@ STATS Home sweptwith confusedalarmsof struggleand flight, where ignorantarmies The critical point for the political prophets is that tygparenswing from the weekof July 6-9 to the

clash by night," they turn to polls for guidance. week of July 14-16 is within the margin of error of either pdihatis, it could well be an exercisein

self-delusionif Democratic(or Republican)strategistsead the resultsof this poll and concluded

Solong aspolls arekeptin their properplace,usedas occasionatheckpoints on the road towards anything at all about the impact of Bill Bradley's endorsement.

one's principals, they are useful servants. But when polls are used to determine destirtagdinstin
place, we've entereda Humpty Dumpty world, only now upside down-soothingwords and pithy
phrasingsbecomethe mastersof political principal. This stateof affairs creategwo problems. Not
only do votersdetectthis pusillanimousprocedureand, seekingauthenticity,turn away, thereis an
additionaldangerto political strategistshemselves- they might believe the polls, and changetheir
tacticsaccordingly. Though polls have their scientific methodsand their authoritative numerical
window-dressingthey havea capacityto mislead. When that happensmore than one egg-heads
destined for a "great fall."

It could have beemeaningful. It could havebeenan anomaly(an interpretationstrengthenedby the
odd finding that amongeighteento twenty-nine-year-oldsBush walloped Gore 64 percentto 30
percent -- a 15 percentage point decline from Gore's standing a week ligdaadorsedy Bradley
andlose 15 pointsamongthe young?)or it could just have beenthe fluctuation of statisticalnoise
representedby the sloshingaroundwithin the marginof error. The take home message?Findings
such as these make great headlines, but as a guide for political generals, they are not a map to stec

Note: The above article was obtained from $ttatisticalAssessmen$erviceon http://www.stats.org/ The
Statistical Assessment Service examines the way that scientific, quantitative, and social aespezsbnted
by the media, and works with journalists to help them convey this material more accurately and effectively

A casein pointis the interpretationof a recent(July 17) CNN/USA Today/Galluppresidentialpoll.
Under the headline, "Poll: Gore Closes Gap Against Bush," CNN annoarstettienturn aroundin
performancen a very shorttime. Scarcelya weekago in a comparablepoll, candidateGeorgeW.
Bush led Vice President Gore by a comfortable margin -- 50 percddtpercent. But a poll of 635
"likely voters"takenJuly 14th through16th showeda considerableswing. Bush now stoodat only
48 percent, to Gore's 46 percent, a scant 2 percentage point difference. These muddndssare an
encouraging sign for a formerly dispirited Democratic party. But then thingsligkst chancy,asthe
electioneersnterpretwhat we're seeingin the numbers. Gore is said to be "capitalisingon gains
among women and Independents,” and the nuntmeappearto makethis case. In the prior poll of
July 6th through 9th, Gore got only 43 percent of the fewatiers,while now he receivess1 percent.
Only 32 percent of Independents went for Gore last week, hutwetandsas 44 percentithatis, he
picked up a whopping 12 percent of additional support.



