Sanple Final Examfor Stat. 224. Prof. Call an

) Suppose A B, C are independent events with probabilities

P(A)

Fi nd

= .6, P(B) = .4, P(Q =.3.
(i) P(AnB)

(ii) P(AOIB)

(iii) P(A B)

(iv) P(exactly one of A B, C occurs)

b) True(T) or False(F)? [Crcle one]

(i)

(i)

(iii)

(iv)

(v)

The sanpl e standard deviation of a set of data points
is always larger than its standard devi ati on.
T F

The value of z is greater than the value of t, with n
degrees of freedomfor all significance |levels a and
all positive integers n.

T F

For every distribution, the sanple mean of a random
sanpl e i s an unbi ased estimator of the popul ation
nmean.

T F

For every normal distribution, the sanple variance of
a random sanpl e is an unbi ased esti mator of the
popul ati on vari ance.

T F

Looking on a crimnal trial as a hypothesis test, the
Anerican | egal systemis set up to consider a Type I
error as nore serious than a Type | error.

T F



2.

a) In a casino gane, two dice are rolled sinultaneously. You win $12
if the two dice show different nunbers.

What is a fair price to play this gane?

b) If there are 11 cars in a race, in how nmany different ways can

they place first, second, and third?

c) A high school class commttee is conposed of 4 wonmen and 2 nen
If the class consists of 20 nmen and 20 wonen, in how many ways

can the commttee be forned?

Is this nunber larger than or Jless than a mllion?
[CGrcle one]




A blood test for a certain rare disease cones up positive in 98%
of peopl e who have the disease, but also has a 1% fal se positive
rate. Suppose that 1 in 10,000 persons has the di sease.

a) If your test cones up positive, what is the probability you

actual ly have the di sease?

b) If your test comes up negative, what is the probability you

have the di sease anyway?



4. a) A sanple of 45 inport cars yielded an average selling price of

b)

$18,500 with a sanpl e standard deviation of $1, 700.
Based on this data, find a 95% confidence interval for the true

mean selling price of inport cars.

A sanpl e of 200 urban voters yielded 145 in favor of

Proposition X, and a sanple of 360 rural voters yielded 200 in
favor.

Find a 95% confidence interval for the difference between the
proportions of urban and rural voters in favor of the

Pr oposi ti on.




5. a) For a polling organization to assert w th 95% confi dence t hat
its estimated proportion is correct within x4 percentage

points, how |large a sanple will be needed?

b) Let p denote the average gas mleage (mles per gallon) of a
certain line of cars. Suppose the null hypothesis that p = 30
is to be tested against the alternative that p < 30 using a
sanpl e of 20 cars. Suppose also that it is known the standard
deviation of the gas mleage is 0 = 2.7.

If the significance level is to be 5% use Table 8 to estinmate
the Type Il error probability when p = 28.



One hundred observations of a randomvariable X yielded the
follow ng results

X 0 1 2 3 4
frequency 23 35 26 11 5

Test at the 5% level if these results are consistent with a
binomal distribution of n =4 trials.

Hnt. First use the formula p = np for the nean of a binoma
distribution to estimate p fromthe data.



7. In alinear regression problemwith n = 80 pairs (x,y), the
following quantities were cal cul at ed.

Se Sy Sy
26. 4 20.5 22.1

Find a 98% confidence interval for the slope of the regression

i ne.




8 a) A sanple of 81 froma normal popul ation yielded a sanple
standard deviation of s = .318.

Find a 95% confidence interval for the popul ation standard

devi ati on.

b) In a one-way analysis of variance problem a different
treatnment was applied to k = 5 sanples each of size n = 13. The
foll owi ng suns of squares were conput ed:

SST =79.9

SS(Tr) = 13.2

Test at the 5% evel the hypothesis that the treatnents are
equal ly effective.



