Question1:

[image: image1.png]he actual proportion of families in a certain city who own, rather than
‘rent, their home is 0.70. If 84 families in this city are interviewed at random
and their responses to the question of whether they own their home are
looked upon as values of independent random variables having identical
Bernoulli distributions with the parameter § = 0.70, with what probability
can we assert that the value we obtain for the sample proportion © will fall
between 0.64 and 0.76, using the result of Exercise 8.4 and
(a) Chebyshev's theorem;
(b) the central limit theorem?




Answer for this problem is: a)0.3056 b)0.7698

Information for the Question1:

[image: image2.png]84 If X,,X,,..., X, are independent random variables having identical
Bemnoulli distributions with the parameter 0, then X is the proportion of

successes in  trials, which we denote by 6. Verily that
(a) E(8) =6;

(1 — 6)
U=




[image: image3.png]‘THEOREM 8.2. For any positive constant c, the probability that X will take on
avalue between i — c and i+ c is at least

‘When n > co, this probability approaches 1

“This resull, called a law of large numbers, s primarily of theorical ntercst.
Of much more practicalvalue isthe centrallimi theorem, e of the most important
theorems of statistcs, which concerns the limiting distribution of the standardized
mean of r random variables when n —» co. We shall prove this thcorem here only
Sor the case where the r random variables are & random sample from a population
whose moment-generating function exist. More general conditions under which the
theorem holds are given in Exercises 87 and 8, and the most generl conditions
under which it holds are referred to at the end of this chapter.

Thorem 8.3. (Central limit theorem) If Xy, Xy, .., X, constitute a random
sample from an infnite population with the meaa 4, the variance o, and the
‘moment-generating function My (1), then the limiting distribution of

X-u

alv

asn — oo is the standard normal distribution.





Question 2:
[image: image4.png]The actual proportion of men who favor a certain tax proposal is 040 and
the corresponding proportion for women is 0.25; n, = 500 men and
ny = 400 women are interviewed at random, and their individual responses
are looked upon as the values of independent random variables having
Bernoulli distributions with the respective parameters 6, = 0.40 and
6, = 0.25. What can we assert, according to Chebyshey’s theorem, with &
probability of at least 0.9375 about'the value we will get for 8; — 8,, the
difference between the two sample proportions of favorable responses? Use
the result of Exercise 8.5.





Information for the Question 2:
Chebyshev Theorem is in the first question.

Exercise 8.5:

[image: image5.png]}Lme first n, random variables of Exercise 8.2 have Bernoulli distributions
th the parameter 9, and the other n, random variables have Bernoulli dis-
tributions with the parameter 05, show that, in the notation of Exercise 8.4,

(@) E(6,-6)=0,—0;

() var(6, — 6,)

6,(1 — 6, 6,(1 —
(1= 0) | o
n ny





Question 3:
[image: image6.png]Y
It 5, and S, are the standard deviations of independent random samples of
size n, = 61 and n, = 31 from normal populations with of = 12 and

o3 = 18, find P(S3/S3 > 1.16).




Answer:0.05

Information for the Question 3:
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