475.101 / 475.102 Semester 1 2000
Assignment 2 Solutions

Question 1.
(a) (i) 0.25 (i) 25%
(b) (i) pr(X=4)=0.236.

(©

(d)

(i) pr(X=6)=1-prks5)=1-0.753 =0.247.

or pr(X=6) = pr(X=6) + ... + pr&=10) = 0.147+0.070+0.023+0.005+0.001 = 0.246.
(iii) pr(X<8)=prK<7)=0.971.

or pr(X<8) = 1 — prk=8) — pr=9) — prK=10) = 1 — 0.023 — 0.005 — 0.001 = 0.971.

or priX <8)=prX=0)+ ...+ prKk=7) =0.004 + ... + 0.070 = 0.971.
(iv) prdsX<s7)=prX<7)—pr(X<3)=0.971-0.296 = 0.675.

or pr(d<sX<7)=prX=4) + ... + prK=7) = 0.236 + 0.221 + 0.147 + 0.070 + = 0.674.
(i) pr(X<4)=0.313

or priX<4)=prX=0) + ... + prKk=4) = 0.003+0.018+0.051+0.098+0.143 = 0.313.
(ii) pr(x>2)=1-pr(Xx2)=1-0.072=0.928.

or priX>2) = prik=3) + ... + prk= 15) = 0.098+0.143+ ... +0.001 = 0.929.
(iii) pr(X=11)=0.019.
(iv) pr(8sX<12)=prK<12)—-prK<7)=0.993-0.771 = 0.222.

or pr(8 X<12) = prX =8) +...+ pr&k =12) = 0.096+0.062+0.036+0.019+0.009 = 0.222.

(i) 1.00 should have read 0.10. (Probabilitiesmust be in the range 0 to 1, probabilitiesfor a
distribution must sum to 1.)

(i) The probability thaX is at least 7 = p{= 7) = 0.37 + 0.24 + 0.09 = 0.70.
(iii) The probability thaX is no more than 8 = p{(< 8) =0.10 + 0.20 + 0.37 + 0.24 = 0.91.
or priXx<8)=1-pr(X=9)=1-0.09 = 0.91.
(iv) E[X]=5x0.10+ 6x 0.20+ 7x 0.37+ 8x 0.24 + 9« 0.09 = 7.02
sd(X) = +[5-7.02% x 0.10+[6 - 7.02]? x 0.20+[7 - 7.02]? x 0.37 +[8 - 7.02]? x 0.24+[9 - 7.02]> x 0.09

=4/1.1996 = 1.0953.

Question 2.

(@)

(b)
(c)

4
X is an_approximate Poisson distribution whére Poissorh =5 = 0.8.

The assumptiondor the Poissondistribution to checkinclude that the events(deadpossumson a
given kilometre of the Napierto Taupo highway) occur at a constantaveragerate (here, 0.8 per
kilometre.) Here we are assumingthat this rate is constantthroughoutthe highway. This seems
unreasonablas the numberof deadpossumscould vary dependingon environmentg(e.g. season,
dense forest, farmlanar towns). The secondassumptioris that occurrencesreindependenof one
another.This may not be the casedue to the possibility of small family groups crossingthe road
together. The third assumption is that as the space interval gets smdileslitreond of finding two or
more dead possums diminishes. So this assumption is true.

X does not have a Binomial or Poisson distribution.

Xis an_approximate Binomial distribution whete- Binomial( 6=200,p=0.20).

There is a fixechumberof hotels(200) selectedwithout replacemenfrom all hotelsin America(i. e.
200trials). Eachhotel (trial) hastwo outcomes it eitherdoesnot offer complimentaryshampoo(a
success) or it does, (a failure). The selection of the 200 hotels can be viewed as follows:

(i)  The first hotel is randomly selected from all hotels in America.

(i)  The second hotel (2nd trial) is randomly selected from all hotels in America minus 1 etc.
The conditions for each trial are not identical, but are not too diffefeinomial modelassumeshe
conditions are identical for eattial. Here becausef the small differencein the conditionsfor each
trial, a Binomial model will be a reasonable approximation.

Question 3.

(@)

Brand

Type Coke Pepsi Total

Diet 0.2895 0.1684 0.4579
Regular 0.3158 0.2263 0.5421
Total 0.6053 0.3947 1.0000

Note: pr(Coke andRegular) =0.6053 x 0.5217= 0.3158.

(b)

(¢
(d)

pr(Pepsi andDiet) = 0.3947 x 0.4267= 0.1684.

The probability that a randomly chosen person who drinks diet soft drinks, prefers Coke

=9.a579 = 0.6322.

0.2263
The percentage of regular drinkers preferring Pegssz57 x 100 = 41.75%.

The results from this study suggest that overall people prefer Coke to PepappvitRimately60.5%
preferring Coke comparedto approximately39.5% preferring Pepsi. In addition roughly 63% of
those who drink diet soft drinks and 58% (100% — 42%) of those who rgpikarsoft drinks prefer
Coke.

Question 4.
(a) (i) Prestigious. (ii) Defensive.
(b) The percentage of respondentso describethemselvess prestigiousdriversthat selectedAlphasud
or the Spider as his or her model of choicg%:)%o x100= %x 100~ 66.67%.
(c) (i) The proportion of respondentsvho said the Spider was his or her model of choice and
89
described him or herself as an aggressive driyggg-~ 0.1330.
(i) The proportion of respondents who seleagherthe Alphasudor the Giulia astheir model of
. 133+194 327
choice =g~ =geg = 0.4888.
(d) Among respondents who chose the Giulia or Spider as his or her afadheice,the proportionwho
describe him or herself as either an "enjoying" or "prestigious" type of driver
_42+68+96+80 286 _
=7 194+342 ~53p ~ 0-5336.
(e) The probability that aespondenselectsthe Alphasudas his or her modelof choicegiven thathe or

22
she describes him or herself as a defensive driggg== 0.1594.



Question 5.

(@)

An approximate Binomial distribution is an appropriate model as:

Thereis a fixed numberof pilots (25) selectedwithout replacemenfrom all of the company'silots.
(i. e. 25 trials). Each pilot (trial) has two outcomes — he or shithisr over 40 yearsof age(success)
or is not (failure). The selection of the 25 pilots can be viewed as follows:

(i)  The first pilot is randomly selected from all the airline’s pilots.
(i)  The second pilot (2nd trial) is randomly selected from all the airline’s pilots minus 1 etc.

The conditions for each trial are not identical, but are not too diffefel@inomial modelassumeshe
conditions are identical for eattial. Here becausef the small differencein the conditionsfor each
trial, a Binomial model will be a reasonable approximation.

Note:  Any conclusionsobtainedwhen using the Binomial modelwill only be asgood asthe validity of

(b)

(©

(d)

(€

the assumptions that have been made.

Number of trialsr = 25
Probability of succegs= 0.35
X ~ Binomialf = 25,p = 0.35).

(i) pr(X>7) =1-prK<7)=1-0.306078 = 0.693922.
(ii) Pr(X=5) = 0.050576.
(iii) pr(13< X <18) = pr(X <18) — pri <12) = 0.999966 — 0.939555 = 0.060411.

Expected value for the number of pilots over 40 years of age,
E[X] = np=25x0.35 = 8.75.

Standard deviation for the number of pilots over 40 years of age,
sd[X] =v/np(1-p) = +'25x 0.35x 0.65 = 2.38484¢

The airline companymay be interestedin the variable “over 40 yearsof age” for timing & cost
reasons. For instance age may indicate lefzekperienceandthusit may be quicker (and costless)
to train a pilot over 40 yearsof age(assuminghey are more experienced). On the other-handthe
olderthe pilot is the longerit may taketo train him or her, henceincreasingtraining costs. Another
reasonthe companymay be interestedn the variable“over 40 yearsof age” is thatit may not be
wocr‘th training pilots in this age group as they may tend to retire sooner than pilots “40 yegeerof
under”.

Another variable the airline company may be interested in measuringbeoetigberience. The level of
experience could determine the speed of training and thus have cost implications.

Question 6.

(a) The assumptionfor the Poissondistributionto checkinclude that the events(the numberof “hits”
on the stagel web page)occur at a constantaveragerate (here, 7.5 “hits’ per day) Here we are
assuminghat this rateis constanteveryday. This may not be the caseas certaindaysmay be more
“popular”. For instancewhenassignmensolutions,testanswersor gradesare posted.The second
assumption is that occurrences are independent of one another. This also may not bastelloase
studentsmay together,decideto view the stagel web page using different computers.The third
assumptions that as the time interval gets smaller the likelihood of getting two or more “hits”
diminishes. So this assumption is true.

Note:  Any conclusions obtained when using the Poisson model will only be as gtrevagdity of the
assumptions that have been made.

(@) The parameter for this distributionAs= 7.5 “hits” on the stage | web page.
X ~ Poisso| = 7.5).

(c) pr(X<9)=0.776408 0.776.

(d) The parameter of this distributionAs= 15 “hits” on the stage | web pag¥. ~ Poissor = 15).
(i) pr(Y=12) =0.082859.
(ii) pr(11<Y<19) = pr{y <19) — prff <10) = 0.875219 — 0.118464 = 0.756755.

(e) Expected value B = A = 15 “hits” on the stage | web page in a given two-day period.

Standard deviation for the number of hits” on the stage | web page in a given two-day period,
sd[Y] = +/A =415 =3.87298

(f) The range of values, no further than three standard deviations away from the mean, thevhiciiber
of A =15 “hits” on the stage | web page in a given two day period is very likely to be is:

E[Y] £ 3 x sd[Y] = 15 + 3x 3.87298= 15 + 11.6189% [3.38, 26.62].
It is very likely that between 3 and 27 “hits” on the stage | web page occur in a given two day period



