1. confidence interval (CI)

Question: The Environmental Protection Agency (EPA) is concerned about the amounts of PCB, a toxic chemical, in the milk of nursing mothers. In a sample of 20 women, the amounts (in parts per million) of PCB were as follows:
16,0,0,2,3,6,8,2,5,0,12,10,5,7,2,3,8,17,9,1 
Use these data to obtain a
(a) 95percentconfidenceinterval 
(b) 99percentconfidenceinterval
of the average amount of PCB in the milk of nursing mothers.
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2. Testing hypothesis 
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3. maximum likelihood estimate
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4. convergence in probability
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Solution:
Because 
However 
                
So 



























5. chi- square test
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6. chi- square test
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Solution:







Because 
So 
Because 0.05=12.6 < 12.9
So reject H0 at the significance level of 0.05 and view that it isn’t independent. 
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9. Let Zy, Z,, . . . be a sequence of random variables, and
suppose that, forn =1, 2, .. ., the distribution of Z,, is as
follows:

Pr(Z,=n? = - Pr(Z,=0)=1- 1
n n

Show that

lim E(Z,) =0 but Z, 2> 0.
n—>o0
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B EXAMPLE 16.4

According to genetic theory, the seeds collected from a field of pink pea should
produce plants with white, pink, and red flowers, in the proportion 1 : 2 : 1.
Of 400 plants grown from such seeds, 93 are white, 211 are pink and 96 are
red. Does this result contradict genetic theory?

SOLUTION. We have here 400 observations of a three-valued random vari-
able. According to the null hypothesis we have p} = 1/4,p3 = 1/2, and
p3 = 1/4, so the expected counts np? are 100, 200, and 100. The observed
value of the test statistic Q2 is

—100)2 (211 — 200)? — 100)
2_ (93-1007 00)? . (96— 100)2 _

@ 100 200 100

1.255.

Since we have here 2 degrees of freedom, the p-value is 0.534, and conse-
quently, the data do not provide enough evidence against the null hypothesis.
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5.7.6. Let the result of a random experiment be classified as one of the mutually
exclusive and exhaustive ways A;, Az, A3 and also as one of the mutually exclu-
sive and exhaustive ways B, Bz, B3, By. Two hundred independent trials of the
experiment result in the following data:

By Bz By
21 15 6

27 21 13
19 27 24

Test, at the 0.05 significance level, the hypothesis of independence of the A4 attribute
and the B attribute, namely Ho : P(A; N B;) = P(A;)P(B;), i = 1,2,3 and
7 =1,2,3,4, against the alternative of dependence.
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Solution
A simple calculation yields that the sample mean and sample standard devia-
tion are

X=58 S$=5.085

Since 100(1 — ) equals 0.95 when a = 0.05 and equals 0.99 when « = 0.01,
we need the values of t19,0.025 and t19,0.005. From Table D.2 we see that

t19,0025 = 2.093 19,0005 = 2.861

Hence, the 95 percent confidence interval estimate of x is

5.085
5.8+£2.093—— =5.8+2.38

/20

and the 99 percent confidence interval estimate of u is

5.8%2 8615-085 =58£3.25
. 8615 =5 .
That is, we can be 95 percent confident that the average amount of PCB in
the milk of nursing mothers is between 3.42 and 8.18 parts per million; and
we can be 99 percent confident that it is between 2.55 and 9.05 parts per
million.

This could also have been solved by running Program 8-3, which yields the
following.
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m Example 9.5

Among a clinic’s patients having high blood cholesterol levels of at least 240
milliliters per deciliter of blood serum, volunteers were recruited to test a new
drug designed to reduce blood cholesterol. A group of 40 volunteers were given
the drug for 60 days, and the changes in their blood cholesterol levels were
noted. If the average change was a decrease of 6.8 with a sample standard
deviation of 12.1, what conclusions can we draw? Use the 5 percent level of
significance.




image3.png
Solution

Let us begin by testing the hypothesis that any changes in blood cholesterol
levels were due purely to chance. That is, let us use the data to test the null
hypothesis

Ho: =0 versus Hj:pu#0

where p is the mean decrease in cholesterol. The value of the test statistic T is

V(X — po) _ /40(6.8)
S 12.1

T

3.554

Since, from Table D.2, 39,0.025 = 2.02, the null hypothesis is rejected at the
5 percent level of significance. In fact the p value of the data is given by

p value = 2P{T39 > 3.554}
=0.0001 from Program 8-2

Thus, at any significance level greater than 0.0001, we reject the hypothesis that
the change in levels is due solely to chance.
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Sampling from a Uniform Distribution. Suppose that X1, ..., X, form arandom sample
from the uniform distribution on the interval [0, 6], where the value of the parameter
6 is unknown (6 > 0). The p.d.f. f(x|0) of each observation has the following form:

1
£x10) = { 5 for0=x<9, 7.57)
0 otherwise.
Therefore, the joint p.d.f. f,(x|6) of Xy, ..., X, has the form
1 =
f,,(x|9)={97 forO0<x;<6(i=1,...,n), (758)
0 otherwise.
It can be seen from Eq. (7.5.8) that the M.L.E. of 6 must be a value of 6 for

which 6 > x; fori =1, ..., n and that maximizes 1/6" among all such values. Since
1/6™ is a decreasing function of 6, the estimate will be the smallest value of 6 such
that 6 > x; fori =1, ..., n. Since this value is § = max{xy, ..., x,}, the M.L.E. of 8

is § =max{Xy, ..., X,}. <








