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Part I Multiple-Choice Questions: ,
Identify the letter of the choice thacompletes the statement or answers the question. There are 20 muMliple-choice
questions. 2.5 points for each question.

1.A government report gives a 90% confidence interval for the 2014 median household monthly
income, 4, as $45,816 + $314. The survey was based on a random sample of about 5,000
households. If the null hypothesis is stated as Hy: z2= 45,000, which following conclusion can be
made?

Do not reject Hy using a= 0.05;

Do not reject Hy using a= 0.10;

Reject Hy using a= 0.10;

po oo P

p-value is greater than 0.2,

2.1t 1s known that the mean of a population is 88. A sample of size 50 is taken and the sample mean is
computed as 85. You decided to reject the null hypothesis that 22> 90.

you have committed a Type I error;

you have committed a Type 1I error;

you have committed either Type I or Type II error;

e o

you have neither committed Type I nor Type II error.

3. In atwo-tailed hypothesis test, z-statistic is computed as z = -2.000. The p-value is:

2xProb(Z > 2);
2xProb(|Z| > 2),
Prob(Z < -2},
-2.000.

po TR

4. If the alternate hypothesis is 2> 15, one would tend to reject null hypothesis if

the sample mean is significantly greater than 15;
the sample mean is significantly smaller than 15;

the sainple mean 15 equal to 15,

oo oo

the sample mean is 15.01.
5. Suppose p-value is equal to 0.026. The null hypothesis can be rejected

a. If o=.005;
b. if a=.01; :
, ('i . =0
c. ifa=.05: - FwmA A
d. not enough data to make a decision if the nul] hypothesis can be rejected.
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6. In what kind of following situations can we make a conclusion that the data are significant to reject

null hypothesis in two-tailed test?

p-value > a
p-value < a

p-value > Za

e ooe

p-value <2a

7 Which of the following statements is NOT true about the level of significance in a test of hypothesis?

The larger the level of significance, the more likely you are to reject the null hypothesis;
The level of significance is the maximum risk we are willing to accept in making a Type [ error;

The level of significance is also known as the alpha level;

R oo oom

The level of significance is another name for the p-value.

8. Arandom ‘sample of 100 people was taken. 55 of them favored Candidate A. At 95% confidence, it
can be concluded that the proportion of the population in favor of candidate A

is significantly smaller than 55%;
is significantly greater than 55%;
is significantly greater than 50%;

ao o ow

is not significantly greater than 50%.

9. To construct an interval estimate for the difference between the means of two populations which are
normally distributed and have equal variances, we must use 2 t distribution with (let ny be the size of

sample 1 and n, the size of sample 2)

(n) + ny) degrees of freedom;
(m + ny - 1) degrees of freedom;
(m1 + my - 2) degrees of freedom;

oo

(n1 - ny + 2) degrees of freedom.

10. Which following statement is NOT right for sample mean X, —X, "

_a. X%, isaparameter because X, and X, are population parameters;
b. X —X, isanestimate for /4443
c. % -Xx, isalwaysthe middle point of the confident interval for 14 —445  [3
oo . . e st ar bg
d. ¥ -, isarandom variable with expect value 24— 4. & - A =2
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11. In testing Hq: o1 = 42 against He: 4 # ua, we obtained the value of the z-test statistic to be 1.35.

Given that Prob(z>1.35)=0.0885. 'We can conclude that ‘
a. there is a significant difference between the two population means at a=5% since the p-value = 0.0885 |
> (.05;
b. there is a significant difference between the two population means at @=5% because the p-value =
0.177 > 0.05; | ,
c. thereis a significant difference between the two population means at a=10%, since the p-value =
0.0885<0.1;
d. there is 1o significant difference between the two population means at a=10%, since the p-value =
0.177 > 0.1.
Answer questions 12-14 based on the following ANOVA table.
Source of  Sum of Degrees |
Mean
Variation Squares of Freedom
Square F
Treatments 64 8
Error 2
Total 184 '
12. How many populations (treatments) are there corresponding to this ANOVA table?
a3
b, 4
c. 5
d. Cannot be determined
13. How many observations are there corresponding to this ANOVA table?
a.  65;
b. 66
c. 185
d 186.

14. Given that F0_05,4,60 =253, F0_05,50,4 =569, F0_025,4,50= 3.01, F0‘025,50,4= 8.36, F0,01,4,50= 4.13, and
Fo.01604= 13.63, if we want to determine whether or not the means of the populations are equal, the
conclusion of the fest could be

a. the means are not equal at a=10.01;
b. the means arc not equal at &= 0.025;
c. the means are not equal at o= 0.05; /SE D W EA A

all of the above are correct.
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15.10 students are randomly selected from a statistics class and the midterm and the final exam scores
of these students-n the statistics course are tabulated below. What are the appropriate null and
alternative hypotheses if we want to test to determine whether the final exam scores arc better than
the midterm exam scores?

Midterm | 70 | 74 1 80 | 84 | 80 | 67 | 70 | 64 | 74 } 82
Final 87 | 79| 88|98 | 96 | 73 {83 | 79 | 91 | %4
He: z=0,Ha a7 0:

Ho: <0, Hat g > 0;

"Hy: - pp 20, Hot i 2 <0;

Ho: - o < 0, Hat pis- g0 = 0.

16. Independent simple random samples are taken to test the difference between the means of two
populations whose standard deviations are not known. The sample sizes are nj = 25 and oy = 35

The correct distribution to use is the

Normal distribution;

+ distribution with 60 degrees of freedom;
¢ distribution with 59 degrees of freedom;
t distribution with 58 degrees of freedom.

17. The manager of a grocery store wants 10 determine what proportion of people who enter his store are
his regular customers. What is the minimum sample size he should take so that at 98% confidence

the margin of error will not be more than 0.05? Given that zo.0s = 1.645, zgpa = 1.751, 2p3 = 1. 881,
20,02 = 2.054, zg.01 = 2.326;

30;

385;

421;

543.

18. Xis a normal random variable with mean 4 and standard deviation o. Regarding the sample mean
(X ), which one of the following statements is_true?

As the sample size increases, the standard deviation of X

increases;
As the sample size increases, the expected value of the sample mean remains the

5ame;,
As the sample size increases, the 100(1- @)% confidence interval becomes wider; =

As the sample size increases, P( X > 4 increases.
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19. A standard normal distribution and two t-distribution curves are drawn below. Of the t-distribution

curves, which one has the higher degrees of freedom?

0.450 -
0.400 -
0.350 -
0.300 -
pdf 0250
0.260 -
0.150 -
0.100 -
0.050 -

0-000 TIT I T AT T T TP LI T T T I T ITITTTITrr T TTF T T AT T Ty T T AT I J AT TR T T Fr ITT

-4 -35-3-25 -2-15 -1-0.5 (').1 0611162126 31236

t or z value

a. (1)

b. (i)

c. (i)

d. Insufficient evidence to make a conclusion

20. A sample of size 22 is taken from a normally distributed population with a mean of 10 and a standard

deviation of 3. The probability that the sample mean is equal to 10 is

a. 0
b, 0.5
c. -0.5;
d 1

“E‘En N 1.
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1. Consider the following continuous random vector (X, X,) with density
flxgxg) = 4e=20+H2),

x, > 0 and x, > 0. Weare interested in the distribution of ¥ = Hi (X1, Xp) = X1/X:.

(a) Introduce a second random variable Z = H,(X;, X>). The function of Hj 1s selected for
convenience so that we can solve y = Hy(xq,x;) and z = H,(xy,x;) for x4 and x; mnterms of
y and z. What is function H? (8 points)
(Hint: The function you choose will have a huge impact on the derivation for the rest of the problem.
Be Wise!)

(b) Determine x; and x, interms of y and z (5 points)

(c) Determine the joint pdf for (Y,Z) (7 points)

(d) Determine the marginal pdf for ¥ (10 points)

2. Let X, and X; be independent uniformly distributed over the integers 0, 1, 2, ... m. Define the
distance between X; and X; as ‘
D =X — Xzl
(a) Determine the pmf for D. (10 points)
(b) Show that |

B[D] = sm + 3 (=)

(10 points)
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