Section 10.2

#5. (3) o = 0.01; Hy: The distributions are
the same; H,: The distributions are
different.

(b) Sample * = 3.559; df. = 8.

(© 0.100 < P-value < 0.900.

(d) Do not reject H,.

(e) Atthe 1% level of significance, the
evidence is insufficient to conclude
that the distribution of first
nonzero digits in the accounting
file does not follow Benford's Law.

& (@ a = 0.01; H,: The distributions are 16.

the same; H,: The distributions are
different.

(b) Sample x* = 13.44:df = 5.

(¢) 0.010 < P-value < 0.025.

(d) Do not reject H,.

(e) Atthe 1% level of significance, the
evidence is insufficient to conclude
that the distribution of observed
outcomes for the die is different
from the expected distribution of a
fair die. In other words, at the 1%
level of significance, we cannot

conclude that the die is not balanced. 17.

E (a

=

P(0) ~ 0.179; P(1) =~ 0.308;
P(2) =~ 0.265; P(3) ~ 0.152;
P(r = 4) ~ 0.09.
(b) Forr = 0,E~16.11;forr = 1,
E=2772:for.r = 2,
E =~ 23.85; forr = 3,
E =~ 13.68;forr = 4, F ~ 8.64.
(© x* =~ 1255 with df = 4.
(d) o = 0.01: H,: The Poisson
distribution fits; H,: The Poisson
distribution does not fit;
0.01 < P-value < 0.025; do not
reject Hy. At the 1% level of
significance, we cannot say that the
Poisson distribution does not fit the
sample data.

18.

L (a) P(0) ~ 0.061; P(1) ~ 0.170;
P(2) ~ 0.238; P(3) ~ 0.222;
P(8) =~ 0.156; P(r = 5) ~ 0.153.
(b) Forr = 0,FE ~ 6.1;forr = 1,
E =~ 17.0;forr =2,E ~ 23.8;
forr =3,E~222: forr = 4,
E=15.6;forr = 5,F ~ 15.3.
{0 x* ~ 13.116 with df. = 5.

Chi-Square: Goodness of Fit 617

Suppose that # = 275 numerical entries were drawn at random from a large
accounting file of a major corporation. The first nonzero digits were recorded
for the sample.

First nonzero digit 1 2 3 4 5 6 7 8 9

Sample frequency 83 49 32 22 25 18 13 17 16

Use a 1% level of significance to test the claim that the distribution of first
nonzero digits in this accounting file follows Benford’s law.

Fair Dice: Uniform Distribution A gambler complained about the dice. They
seemed to be loaded! The dice were taken off the table and tested one at a time.
One die was rolled 300 times and the following frequencies were recorded.

Outcome 1 2 3 4 5 6

Observed frequency O 62 45 63 32 47 5]

Do these data indicate that the die is unbalanced? Use a 1% level of significance.
Hint: If the die is balanced, all outcomes should have the same expected
frequency.

Highway Accidents: Poisson Distribution A civil engineer has been studying the
frequency of vehicle accidents on a certain stretch of interstate highway. Long-
term history indicates that there has been an average of 1.72 accidents per day on
this section of the interstate. Let 7 be a random variable that represents number of
accidents per day. Let O represent the number of observed accidents per day
based on local highway patrol reports. A random sample of 90 days gave the
following information.

r 0 1 2 3 4ormore

o 22 21 15 17 15

(a) The civil engineer wants to use a Poisson distribution to represent the prob-
ability of 7, the number of accidents per day. The Poisson distribution is
e M7

Pr) = r!

where A = 1.72 is the average number of accidents per day. Compute P(r)
forr = 0,1, 2, 3, and 4 or more.

(b) Compute the expected number of accidents E = 90P(r) for r =0, 1,2, 3,
and 4 or more. (O — EP?
E

(d) Test the statement that the Poisson distribution fits the sample data. Use a

1% level of significance.

(c) Compute the sample statistic y*> = 3, and the degrees of freedom.

Bacteria Colonies: Poisson Distribution A pathologist has been studying the
frequency of bacterial colonies within the field of a microscope using samples of
throat cultures from healthy adults. Long-term history indicates that there is an
average of 2.80 bacteria colonies per field. Let 7 be a random variable that repre-
sents the number of bacteria colonies per field. Let O represent the number of
observed bacteria colonies per field for throat cultures from healthy adults. A
random sample of 100 healthy adults gave the following information.

r 0 1 2 3 4
(0] 12 15 29 18 19 7

5 or more
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