475.101/102/107/108
STATISTICS

Assignment 2, Semester 1, 2000
Due: 4pm Thursday, 30th March

Instructions for handing in: PLEASE

1. Use (standard)4 sized paper.

2. Numbereachpagein the top centreand print your namelegibly at the top right hand corner of
each page with the surname or family name underlined.

3. Attach a whiteDepartment of Satistics Assignment Cover Sheet to 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 number and assignment number on the mftdigecoversheet.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
communicateyour thoughts.The mark you receive will be based on your written English as
well as your statistical/technical work.

Assignment2 will be markedout of 60 marks,54 marksfor questionsl- 6 as shownbelow and 6
marks for communication, style and presentatiRiraserefer to SectionC, Questions5 to 9, in your
Lecture Workbook for examples of hdw setout your assignmenanswers.Your final mark will be
converted to a mark out of 10 which will be recorded towards your course work.

TERM TEST
The 475.101/ 102 / 107 /108 term test will be held at 6.30-7.3(pm

Friday 14th April

Question 1. [13 marks]

156
(a) Expressgog (i) asadecimal (ii) as a percentage

(b) Usethe appropriatetablesin your LectureWorkbookto find the following when X~ Binomial(n =

11,p = 0.40)
i) priX=4) (i) pr(X=6) (iii) pr(X < 8) (iv) pr(AdsX<7)
(c) Usethe appropriatetablesin your LectureWorkbookto find the following when X~ Poissonj =
5.8)
(i) pr(X < 4) (i) pr(X>2) (i) pr(X = 11) (iv) pr(& X< 12)

(d) SupposeX the numberof racesrequiredto win the next America’s Cup hasa probability function
given by the following table buaine of the given probabilities is in error:

X | 5 | 6 | 7 | 8 | 9
prXx=x) | 1.00 [ 020 | 037 [ 024 | 0.09
(i) Which one of the probabilities is in error?
Give the correct value and use the correct value in answering the following questions.

(i) What is the probability thaf is at least 7?
(iti) What is the probability that is no more than 8?

(iv) Calculate the expected value and standard deviatn of

Notes for Questions 2 to 6:
In orderto answersome (or part thereof) of the remainingquestionsyou can chooseany one of the

following methods to calculate probabilities:
(i) computer software such Bgcel or Minitab

(i) appropriate tables
(iii) calculator
(iv) graphics calculator

Question 2. [ 7 marks]

In (a) to (c), whichone of the following statementbestdescribeghe probability distribution of the
randomvariable X? Exactly Binomial; approximatelyBinomial; exactly Poisson;approximately
Poisson; neither Binomial nor Poisson.

When you choose exactly/approximately Binomial or Poisson then:
(i) briefly justify your choice
(i) give the value(s) of the parameter(s) for the probability distribution.

(a) A long distancetruck driver drives logging trucks on the Napier to Taupo highway. Over many
journeys he hasbservechumerousdeadpossums. Accordingto his calculations4 deadpossums
occur on averageevery 5 kilometres. Let X be the number of dead possumsfound in a given
kilometre of the Napier to Taupo highway.

(b) Over the 9 years of his life an aged posswaaobservedmanylogging trucks driving the Napierto
Taupohighway. The possumhas noticed that during the day, on averagea streamof 9 vehicles
builds up behindeachtruck just prior to a passinglane. Let X be the numberof vehiclesin this
stream of traffic. (Notethe possumis aninsomniacand during the day attemptsto fall asleepby
sitting by the road counting cars).

(c) Arecent surveyf all Americanhotelsfound that 80% offer complimentaryshampodn their guest
rooms. LetX be the numberof Americanhotelsnot offering complimentaryshampoan a random
sample of 200 hotels.



Question 3. [ 8 marks]

(@)
(b)

(c)
(d)

A study of New Zealandersvas conductedin orderto determinepeoplespreferencedor various

brands of soft drink. 190 participants in the study reported that they drank either Pepsi or Coke.

Thosewho preferredPepsicomprised39.47% of these190 participants. Of thosewho preferred
Coke, 52.17% drank regular drinks, while those who preferred Pepsi, 42.67% drank diet drinks.

Constructa 2x2 table displaying the aboveresultsas proportions. Completethe table, giving all
calculated proportions to four decimal places (eg. 0.1234).

If a personwho drinks diet soft drinks is randomlyselectedwhat is the probability that he or she
prefers Coke?

What percentage of regular drinkers preferred Pepsi?

From the results above, what do the observations in this study safjgagthe brandpreferencesf
Pepsi and Coke drinkers? Briefly justify your answer.

Question 4. [ 7 marks]

To bettertargetits market, Alfa Romeoconducteda marketresearchstudy. A randomsampleof 669

respondents was chosen, each of whom was asked to select one of four qualities that he or sheebelievec

describechim or herasadriver. The respondentsverealsoaskedto chooseone of three Alfa Romeo
modelsasher or his choice of the most suitablecar. The following table summariseghe respondents

answers.
Self-lmage
Alfa Romeo
Model Defensive Aggressive Enjoying Prestigious Total
Alfasud 22 21 34 56 133
Giulia 39 45 42 68 194
Spider 77 89 96 80 342
Total 138 155 172 204 669
(a) Which Self-Image group accounted for the:

(b)

(c)

(d)

(e)

(i) largest number of respondents overall?
(i1) lowestnumberof respondentamongthosewho saidthatthe Giulia modelis their model of
choice?

What percentag®f respondentsvho describethemselvess prestigiousdrivers, selectedAlphasud
or the Spider as his or her model of choice?

What proportion of respondents in the survey:

(i) said theSpiderwashis or her modelof choiceanddescribechim or herselfasan aggressive
driver?

(ii) selected either the Alphasud or the Giulia model as their model of choice?

Among respondentsvho chosethe Giulia or Spideras his or her modelof choicewhat proportion
describe him or herself as either an "enjoying" or "prestigious" type of driver?

Given that a respondent describes him or herself as a defensivewlhatgs the probability thatthe
Alphasud is his or her model of choice?

Question 5. [9 marks]

(@)

(b)

(c)

(d)

(e)

According to the data base of a large multinational airline com@&9g,of all its 475 pilots are over
40 years of age. The company is about to purchadatéstmodel Boeingandis planningto select
a random sample of 25 pilots to receive training in flying this new plane.

Let X be the number of pilots over 40 years of age in this sample.

Discuss the validity of using the Binomial distribution in this situation.
(Hint: considerthe conditions for this distribution and considerhow well these conditions are
satisfied here).

State the value of the parameter(s) of this distribution.

Assuming that the Binomial distribution you have described above is an appropriate mydEirior
the probability that:

(i)  more than 7 of the pilots selected are over 40 years of age.

(i) exactly 5 of the pilots selected are over 40 years of age.

(ii1) between 13 and 18 (inclusive) of the pilots selected are over 40 years of age.

How many of the pilots selected would you expect tover 40 yearsof age? Whatis the standard
deviation ofxX?

Why would the airline company be interested in the variable “pilots4¥gearsof age™ Suggest
another variable the company may be interested in measuring? Briefly justify your answer.

Question 6. [ 10 marks]

(@)

(b)
(©)

(d)

(e)

®

The number of “hits” on (visits to) the stage | statistics web page is, on average, 7.5 per day
Let X be the number of “hits” on the stage | web page on a patrticular day.

Discuss the validity of using the Poisson distribution in this situation.
(Hint: considerthe conditions for this distribution and considerhow well these conditions are
satisfied here).

State the value of the parameter(s) of this distribution.

Assuming that the Poisson distribution you have described abaveappropriatenodelfor X, find
the probability that there are at most 9 “hits” on a particular day.

LetY be the number of “hits” on the stage | web page in a two-day period.

Assuming that théoissondistributionis an appropriatenodelfor Y, find the probability that there
are:

(i) exactly 12 “hits” on the stage | web page in a two-day period.

(i1) between 11 and 19 (inclusive) “hits” on the stage | web page in a two-day period.

How many*“hits” would you expectto find in a randomly chosentwo-day period? What is the
standard deviation of?

Under this model, the number of “hits” on the stage | web pagéwo-alay periodis very likely to
be no further than threstandarddeviationsaway from the mean. Within whatrangeis the number
of “hits” on the stage | web page in a two-day period very likely to be?



