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PART 1. Multiple Choice Questions, 3 points each. You do not need to show detailed steps » & & 9 i 3t F 1842 -
1. How many tissues should a package of tissues contain? Researchers have determined that a person uses an
average of 69 tissues during a cold. Suppose a random sample of 10,000 people yielded the following data
on the number of tissues used during a cold: ¥ = 54,5 = 18, We want to test the alternative hypothesis
H.: M < 69. Using the sample information provided, calculate the value of the test statistic for the test and
state the rejection region for o = 0.05.
A) z=-8.3333, Reject H, if z < —1.645. B) z = ~(.8333, Reject Hy if z < —1.645.
C) z= —8.3333, Reject H, if z< —1.96. D) z = —0.8333, Reject H, if z < —1.96.

2. A bottling company produces bottles that hold 2 ounces of liguid. Periodically, the company gets
complaints that their boftles are not holding enough liquid. To test this claim, the bottling company
randomly samples 81 botties and finds the average amount of liquid held by the bottles is 11.9155 ounces
with a standard deviation of 0.45 ounce. What is the p-value of this test and the conclusion at @ = 0.057
A) p =0.4247, fail to reject the null hypothesis. B) p = 0.0455, reject the null hypothesis.

C) p=0.4247, reject the null hypothesis. D) p = 0.0455, fail to reject the nuil hypothesis.

3. Suppose a large labor union wishes to estimate the mean number of hours per month a wnion member is
absent from work. The union decides to sample 20 of its members at random and monitor the working time
of each of them for 1 month. At the end of the month, the total number of hours absent from work is
recorded for each employee. If the mean and standard deviation of the sample are ¥ = 9.9 hours and s =
2.4 hours, find a 95% confidence interval for the true mean number of hours a union member is absent per
month.

A)99+0.2352 B)9.9+0.2512 C)9.9+1.05185 D)9.9+1.1232

4. A marketing research company is estimating the averdge total compensation of CEOs in the service industry.
Data were randomly collected from 18 CEOs and the 95% confidence interval for the mean was calculated
to be (82,081,260, $5,243,002). Explain what the phrase "95% confident" means.

A) 95% of the similarly constructed intervals would contain the value of the sample mean.
B) 95 %of the sampie means from similar samples fall within the interval.
C) In repeated sampling, 95% of the intervals constructed would contain p.

D) 95% of the population values will fall within the interval.

5. The university police department must write, on average, five tickets per day to keep department revenues at
budgeted levels. Suppose the number of tickets written per day follows a Poisson distribution with a mean
of 8.9. What is the probability that at least five tickets are written on a randomly selected day?

A) 0.0635 B) 0.0584 C)0.9772 D) 0.9416

6. Suppose the candidate pool for two appointed positions includes 6 women and 9 men. All candidates were
told that the positions were randomly filled. What is the probability that two women are selected to fill the
appointed positions?

A)0.3429 B) 0.1601 C) 0.3605 D) (.1429

7. A random variable follows a binomial probability distribution with the probability of success p = 0.2. For a
sample of 100 trials, what is the approximated probability of 15 or fewer successes using normal probability
distribution?

A)0.2643 B) 0.0853 €)0.1292 D) 0.0548
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8. Given below is a bivariate distribution for the random variables x and y.

fx.p) x y
0.2 50 80
0.5 30 50
0.3 40 60

Compute the variance of x+y , i.e., Var(x+y), which is
A) 259 B) 364 C)312 D) 415

9. A bank reviewed its credit card policy with the intention of recalling some of its credit cards. In the past
approximately 5% of cardholders defaulted, leaving the bank unable to collect the outstanding balance. The
bank also found that the probability of missing a monthly payment is 0.2 for customers who do not default.
Of course, the probability of missing a monthly payment for those who default is 1. Given that a customer
missed one monthly payment, what is the probability that the customer will default?

A)0.2083 B)0.3412 C) 0.1554 D) 0.4355

10. A department of transportation’s study on driving speed and miles per gallion for heavy-duty trucks resulted

in the following data.

Speed (Miles per hour) 50 50 40 60 30
Miles per galion 4 6 11 3 16

Compute the sample correlation coefficient, which is equal to.
A)-0.8512 B)-0.7445 C)-0.2358 ) -0.9689

Use the following information to answer questions 11 and 12

A researcher surveyed 100 people regarding whether using ATM to withdraw their cash is associated with their
ages. The survey result is shown as below :

Use ATM  {Do not use ATM
Younger 20 30

Elder 15 33

11. Use the two proportion equality z test to test whether the proportions of using ATM are equal between

younger population and elder population? What is the p value of this test ?
A) p>10% B) 5%<p<10% C) 1% <p<5% D) p<1%
12. Use the independence chi-square test to test whether age and the use of ATM are mutually independent.
The calculated y° statistic is
A) Greater than 5 B) Between 5 and 3 C) Between 3 and 1 D) Less than 1

Use the following information to answer questions 13 and 14
A bank’s manager likes to know whether the average mutual funds sold per month are equal between branches

(office A, B and C) over past years. He conducts an ANOVA study and obtains the following results :

)?A =31.25,X, =41,X. =46 are group means andn, =4,n, = 5,n, =6 are the number of repeated

measure, Sﬁ = 48.25,.5";“ =28.5,S(2j =68.8 , where Sj = Z(le —fj)z /(nj —1) , are the sample
-
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variance for office A, B and C.

The manager first likes to test whether the average monthly fund sold are equal between‘its three branch
offices (i.e., whether s, = s, = t4-). The calculated F statistic is

A) Lessthan2  B)Between2and4  C) Between 4and 6 D) greater than 6

The manger likes to specifically test whether the average number between office A and office B are equal

(ie., H,:u, =) by using the Bonferroni multiple comparison method. The p value of this test is

approximately equal to
A) p>10% B) 5%<p<10% C) 1%<p<5% D) p<1%

Consider a simple regression model y, = f, -+ Bx, + &, There are four observations (x, y), in which the

value of x, (i=l,..,4) are known as -3, -1, 1, 3, respectively. It is known that the least square estimator of

slope coefficient can be expressed in terms of the weighted average of observed y, , that is, B = ZWI- ¥

Find the value of (w,,w, }, which is
A) (1/8,3/8) B)(3/8,1/8)  C)(3/20, 1/20) D) (3720, 1/20)

Consider a simple log-linear model Iny, = f, + [x, + &, what is the exact expected percentage change

of y when there is one unit of x change?
A) 100(exp £)) B) 100(exp 4, -1)  C)100(Inf) D) 100(In G-

We try to fit a regression model without intercept, i.e.. ¥, = fx, + &, by using the following three (% 3
observations, (1.0, 1.0), (4.5,9.0), (7.0,20.1). Wealso know the heterocedasticity problem is existent
in a manner of Var(g,) = O'Ex‘. . The weighted least-square estimate (WLS) of p is

A) Lessthan 3 B) Between 3 and 4 C) Between 4 and 5 D) greater than 3

Which of the following statements regarding the least square estimator of a simple regression
y, = B, + Bix; + &, is mostly incorreet?

A) If the mean of X is positive, then an overestimate of f,can lead to an underestimate of B

B) The precision of the slope estimator decreases as the variation of the X increase

C) The lower ratio of the standard error of the regression (s) to the mean of ¥, the more closely the data fit
the regression line.

D) The residual variance % is an unbiased and consistent estimator of the error variance ol

19. For a multiple regression model y, = fy + Bixy, + Xy, + Bix,, + &, Youare given that

Partial Standardized Elasticity
correlation coefficient

X, 0.64 0.50 0.20

X, -0.04 -0.01 -0.01

X, 0.70 0.40 0.60

Which of the following is implied by the above results?

A) 16% of the variance of ¥ not accounted by X and X, is accounted for X,

B) An increase of | standard deviation in X, will lead to an increase of 0.64 standard deviation in ¥
C) An increase of 1% in X will lead to an mcrease of 0.20% in ¥

D) An increase of one unitin X, will Iead to a decrease of 0.04 units in ¥

20. Which of the following statements is incorrect?

A) The least square estimator is essentially a sample estimator using the method of moment
B) A necessary condition for a consistent regression estimator is the independence between error term and

, #5 7
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explanatory variables
C) Regress the least square residual on the regressors can lead to an zero R-square.
D) The least square estimator is efficient if the error terins are not mutually independent.

PART I. You must show detailed steps for each question to get credits. (F 7] :E 31 5 3842  fe 45 5 30).
1. Consider the following hypothesis test.

Hyop=40 vs. Hryu 40

a. (5 points) Use a = 0.05. A sample of 64 provides a sample mean of 41 and a sample standard
deviation of 4. What is the power of the statistical test when the actual population mean is 42?7

b. (5 points) Use o = 0.05. If the popﬁ}ation standard deviation is 10, how large a sample should be taken
if the researcher is willing to accept a 0.05 probability of making a Type II error when the actual

population mean is 427

2. A congressional committee has been charged with conducting a sample survey to obtain information about
the percentage of people not covered by health care insurance.

a. (5 points) A simple random sample of 4000 individuals provides 1000 responses of no health care
insurance. Compute the 95% confidence interval for the population proportion of people not covered
by health care insurance.

b. (5 points) What sample size would you recommend if the committee’s goal is to estimate the proportion

of individuals without heal care insurance with a margin of error of 0.03? Use a 95% confidence level.

3. (12 points) Consider an one-way ANOVA with & treatments, show that the expectation of mean square

k —

2, (X, - X)
treatment (MST) is equal to the common variance, i.e., E(MST)= E(ﬁin—) =c’ only if
treatment variances are equal, (0'!2 = 0'5 =..= 0',3 =), and all treatment population means are equal,
(ty =, =....= y, = 1), where X ;sh, are the mean and the repeated number for treatment j. f is

the grand mean. (Hint: you may use the fact that E()?)2 =(c” /n)+ 1), E()—(_j)z = (Zaf fn)+ ﬂf ).
g

4. Consider a single-factor ANOVA, in which the factor has 3 levels, the response variable y, can be

expressed by the following additive terms:

Y, =pta, +&;, where p is the grand population mean, «; is the effect of factor level 7 ony,,

i
i=1,2,3, and &, is the error term. This model suggests that the ANOVA problem can be tested by a (linear)
regression model with dummy variables.

(a). (4 points) Show the regression model and define the dummy variables that can reflect all factor effects.

(b). (4 points) Show the testable regression hypothesis that is equivalent to test whether all factor means are equal

. (e, 4, = {4, = f1;, where g is the factor mean for level /) in the ANOVA problem.
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