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IE 303 Statistics | Spring, 2002
Mark S. Daskin Dept. of IEIMS Northwestern University
Statistics I
Quiz 2

Problem 1: (25 percent)

A sample of 16 faculty members who purchased a new car in the last 12 months was
taken to determine the price that the faculty members typically pay for a car. The
following information was obtained:

16 16
Y P, =339,600 > P?=17,307,083,500

g
Pi
From this we can compute P = i:116 _3 391’6600

=21,225 and

16, (16 Y
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= 6,604,900
15 15

§2=
And S =2,570

a. Find a two-sided 95% confidence interval for the true population mean.

21,225+ t14,0.ozs% =21,225+2.131-642.5 = 21,225 +1369

or
19,856 to 22,594

b. Consider the following hypothesis:

Ho: M =20,000
Hi: u#20,000
o =0.05

Can you reject the null hypothesis at this level of significance? Briefly explain your
answer.

No, you cannot reject the null hypothesis since the 95% CI above includes 20,000.
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Problem 2: (25 percent)

A new car is advertised as getting 32 miles per gallon in highway driving. The standard
deviation of this sort of measurement is 1.5 miles per gallon.

a.

Construct an appropriate test to determine whether or not the advertised mileage is
correct at a level of significance of 0.05. Justify whether a 1 or 2 sided test is
appropriate.

Ho: M=232
Hi: u<32
o =0.05

I would use a one sided test because as a consumer we are not worried about getting
mileage that is better than the advertised rate, only about mileage that is worse than
the advertised rate.

b.

How large a sample would you need to take to detect a difference of 0.5 mile per
gallon with a power of 80%?

2
n= ((Z‘ﬁzﬁ)s} = ((1.645+0.84)3)> = 55.57

0.5
so we should use n = 56
For this sample size, find the region in which you would reject the null hypothesis. If

you did not get an answer to part (b) use a value of n=50 (which is not the correct
answer to part (b)).

J56

A sample of the size determined in part (b) is taken and the sample average is 31.62
miles per gallon. Can you reject the null hypothesis at a level of significance of 0.05?

Rejectif X <321 .645(£)= 31.67

Since 31.62<31.67, we reject the null hypothesis.



Please place your name on NAME:

Each page now
Problem 3: (30 percent)

The inner diameters of 20 washers are measured. The nominal diameter is supposed to
be 1.25 cm. The following data were found:

20 20
YD;=254 > D7 =32.262275
i=1 i=1

a. Find the sample mean and the sample variance of the diameters.

5:@:1_27
20
_ 2
2 32.262275 (25.4%/20) _ ) 10022

19

b. Find a lower 90% confidence interval for the variance of the diameters. If you did
not get the answer to part (a) use a variance of 0.0003 (which is again not the correct
answer to part (a)).

_ 2
2 (n—1)s :(19)0.000225:0'000157
27.203

2
219,0.01

c. If a washer is considered defective if its actual diameter is less than the nominal
diameter, based on the data above, find the probability that a randomly selected
washer is defective. (Again, if you did not get the answer to part (a) use a variance of
0.0003.)

An underlying assumption of the sort of work we are doing above (e.g., the
confidence interval in (b)) is that the data come from a normal distribution. Thus,
we can compute:

0.015 ~  0.015
=P(z<-4/3)
=0.0918-0.300.0017
=0.09129

P(D<1.29u=127)= P(D_1'27 < 1-25—1-27)
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d. Using your answer to part (c), find the approximate probability that fewer than 75
washers out of 1,000 are defective?

P(#defective < 75) = p( #def -91.29 _74.5-91.29 ]

<
/82.956 \/82.956
= P(z < -1.8434)
~0.0325

Problem 4: (20 percent)

Data are collected on the GPAs of male undergraduates at Northwestern and female
undergraduates at Northwestern. The sample can be summarized as follows:

Men Women
Average 2.96 3.17
Standard deviation 0.25 0.36
Sample size 9 16

a. Assuming that the variances of the men’s GPAs and the women’s GPAs are equal,
test the null hypothesis that the GPA for men in the entire NU population is equal to
GPA for women in the entire NU population against the alternative hypothesis that
women have a higher GPA with 0=0.1. Clearly show your work.

2 2
2 280257150367 g g6
poote 23
o 317-296

\/0.10626( ;+116)

This has 23 degrees of freedom and the critical valueat o = 0.1is1.319
So we reject the null hypothesis.

b. Again, assuming that the true underlying variances are equal, find a two-sided 95%
confidence interval for the true difference between women’s GPAs and men’s GPAs.

0.21+£2.069-+0. 10626(1 % + % J: 0.21£0.281=-0.071t0 0.491
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