475.101/ 102 / 107 / 108 Semester 2, 2000
Assignment 3 Solutions

Question 1.
(a) (i) pr(X<17)=0.3694
(ii) pr(X<17)=prK<17) =0.3694
(iii) pr(Xx>21)=1—-prKk<21)=1-0.8413 =0.1587
(iv) pr(12<X<16) = prK < 16) — prK < 12) = 0.2525 — 0.0228 = 0.2297

(b) (i) The minimum amount dime that shouldbe setasideso that the shopownercanorganisethe
days banking without interrupting other work on 90% of days is 29 minutes.

(ii) The upper quartile for ice cream sales = 26.47 minutes.
The lower quartile for ice cream sales = 20.73 minutes.
The interquartile range for the ice cream sales = 26.47 — 20.73 = 5.74 minutes.
(c) (i) pr(X>6)=1-prK<6)=1-0.0445 = 0.9555 X ~ Normal(t = 8.5,0 = 1.47)
(i) pr(7.7< X< 10.6) = prk< 10.6) — prK< 7.7)

=0.9234 — 0.2931 = 0.6303 )é; Préxo 542 )
(iif) pr(X<x) =0.7 wherx = 9.27 77 0.2931
10.6 0.9234
pr(X <x) X
0.7 9.2709

(d) (i) Y=2X=5W=2X+ (-5pW O
E[Y] = E[2X-5W] = 2xE[X] + (-5)xE[W] = 2x(-2) + (-5)4 = -24 and
sdl¥] = sd[2X-5W] = 2° xsd[X] +(-5)° x sd[W]*

22 x B +(-5)? x 22

= +4100+100= +'200= 14.14

(ii) We cannot say anything about the shape of the distributigmefve don’t know about the
shape of the distributions &for W.

Question 2.
(a) Thezscore for the statistics lecturers fishl—lig% =1.09.

Thezscore for the mathematics lecturers fisé%:éﬁ =0.86

Based on the-scores, catching a perch that is a 4@omongeris lesslikely to occurthancatchinga
bream that is 42cm or longer. Therefore the statistics lecturers fishdseampressivememberof its
species and so mathematics lecturer should pay for dinner.

(b) LetP be the length of the perdA~ Normal(29.6, 9.5)
Let B be the length of the breaB®~ Normal(38.4, 4.2)

We want to know pg > P) = pr@-P>0) =prD >0)
whereD = B- P~ Normal(38.4 — 29.6 = 8.8,4.2° + 9.5° = 10.39).
From computer, pi§ >0) =1 —p) <0) =1-0.1984 = 0.8016.

There is approximately an 80% chance that the bream is longer than the perch.
It was assumed that the length of the two fish were independent of each other.

Question 3.

(a) T=17xCis assuming that all 17 accounts take exactly the same amount of time to check.

(b)

(©

Let C, be the time takento spot checkthe i setof businessesccountsC; ~ Normalfi=15.8
minutes,o = 3.4 minutes) for eadh= 1,...,17

Cra=Ci+..+Cyy
E[Crot] = EIC,] +..+ EIC,] = 17E[;] = 268.6

sd[Crot] = \SA[C? +...+sd[C,,]? = V17sd[C;] = 14.02
As theC; are all Normally distributed, so ., . S0Ctq; ~ Normal(268.6, 14.02).

(i) From computer, p,, <300) = 0.9874. The inspector should complete 17 spot checks in the
allocated time in nearly 99% of days.
(ii) R=300-C;, =300 + (-1¥C,,. AsCyq is Normally distributed, so B.
E[R] = 300 + (-1XE[Crq; ] = 300 — 268.6 = 31.4.
sdR] = |-1ksd[Crot ] = sd[Crot | = 14.02.
Rtot ~ Normal(31.4, 14.02).

(iii) From computer, pR>12) =1 —piR< 12) =1 - 0.0832 = 0.9168. There is roughly a 92%
chance of the inspector starting art $fot check.

(i) Each set of accounts is either audited or not. There is arfixetberof accountsspotchecked.
Thereis an estimated10% chancefor eachset of accountsthat they will be audited. Since
accountsare sampledat random, the resultsof one spot check should be independenof the
results of anotherspot check (assumingthe inspectorsmood doesn'’t influence who gets
audited).

A would be approximately Binomial with= 17 ando = 0.1.

(ii) E[A]l=nxp=170.1=1.7. sd}] = \np(l- p) = v17x0.1x0.9 = V1.53 = 1.237
(iii) Let A be the average number of accounts forwamtetbr auditingeachday from 50 working

days. E[A] = E[A] = 1.7. sdA] = Sd/[:‘] = 1‘?;; =0.1749. As the samphlize of 50 is large,
Y N
by the Central Limit Theorem, the distribution Afwill be approximately Normal.

(iv) As the distribution o is not Normal, the distribution oA will be approximately Normal.




Question 4.
(a) LetXbe the amount of rice in a packét- Normal(1 = 506 gmg = 2.7 gm)

Normal with nmean = 506. 000 and standard deviation = 2. 70000
X P( X <= x)
500. 0000 0.0131
512. 0000 0. 9869

pr(500< X < 512) = pr < 512) — prK < 500) = 0.9869 — 0.0131 = 0.9738.
The managers requirement will be exceeded if the machines specifications are correct.

(b) ()

(i)

(iii)

(o i)

(i)
(iii)

(d) (i)

Let X; = be the weight of th¥® packet of riceX; ~ Normal {1 = 506 gm,o = 2.7 gm)
Let X be the mean weight from a sample of 25 packets of rice.
As X; is Normal (from specifications)X is also Normal.

X = x1+x2+...+X25=i25X1

E[X] = =506, Remembe g
[X]= px e 252
- o 2.7
sd[X] = X= " = 0.54.
[ ] vin \/25

X~ Normal {« =506 gm0 = 0.54 gm)

The Central Limit Theorem was not needed to be able to answer thistamtistribution of the
weight of a single packetof rice wasNormal (from specifications)thenthe distribution of the
mean weights of a sample of packets of rice must also be Normal.

The central 95% of a Normal distribution corresponds. 86 standarddeviationseither side of
the mean. In this case: 5661.96x0.54to0 506 + 1.96x0.54 = 504.94to 507.06. The central
95% of values ofX should fall between 504.94 and 507.06 (when using a sample of size 25).

Assuming the specifications for the machine are correctgtée true proportioof packetsof
rice outside the 500 — 512 gram weight range, is 1 — 0.9738 = 0.0262.

Pis approximately Normalj(, =p = 0.0262,0, =\f P p) = \50'026238'9738

= 0.0056)

Yes, the Central Limit Theorem was needed.

The central 95% of a the distribution correspondgo 0.0262— 1.96x0.0056to0 0.0262 +
1.96¢0.0056 = 0.0151 to 0.0373The central95% of valuesof P shouldfall betweer0.0151
and 0.0373 (when using a sample of size 800).

Stem-and-leaf plot of rice weights
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(i) The sampleof weightsdoesnot havean exactly Normal distribution. The plot is not perfectly
symmetric.

(iii) The data appear to be skewedhe right. Most the datais in the range500-506,but thereis a
long upper tail with values going as high as 515.

(iv) Itis not likely that the sample data has come from a Normal distribution.

Assuming the specifications are correct, we would expei of samplesof size 25 to give a sample
mean between 504.94 and 507.06 (from (b) above). Getting a sample mean of 504 sewaulsLial
asit is outsideof this range.If the specificationsare correct,thereis lessthan a 5% chanceof this
happening. Thus, from this, we have some doubts about the specifications of the machine.

Assuming the specifications are correct, we would expect 95% of samples of sinegB@0a sample
proportion of packets outside the 500 — 512 gram range between @@d6D373(from (c) above).
Getting a sample proportion of 26 out of 800 = 0.08®%ild not be unusualasit is containedinside
this range. Thus, from this, we have nothing against the specifications of the machine.

From the stem-and-leaplot we could seethat thereproblemswith the data coming from a Normal

distribution as the sample data is moderately right skewed. The sample mean of 50th& §ammple
of 25 packetsof rice wasunusuallylow assuminghe specificationswere correct. The proportionof

packetswith weights outside the 500-512gm range from the sample of 800 packetswas not
particularly unusuaassuminghe specificationswvere correct.Overall, therearereasongo doubtthat
the stated specifications for the machine were correct.



