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I. Multiple Choice (35%) 
 
1. In order to predict with 98% confidence the expected value of y for a given value of x in a simple 

linear regression problem, a random sample of 15 observations is taken. Which of the following 
t-table values listed below would be used? 
(a) 1.350 
(b) 1.771 
(c) 2.160 
(d) 2.650 

 
 
 
A problem with a telephone line that prevents a customer from receiving or making calls is disconcerting to 
both the customer and the telephone company. The data on samples of 20 problems reported to two different 
offices of a telephone company and the time to clear these problems (in minutes) from the customers’ lines 
are collected. Below is the Excel output to see whether there is evidence of a difference in the mean waiting 
time between the two offices assuming that the population variances in the two offices are not equal.   
 

Table 1. t-Test: Two-Sample Assuming Unequal Variances 
 Office 1 Office 2 

Mean 2.214 2.0115 
Variance 2.951657 3.57855 
Observations 20 20 
Hypothesized Mean Difference 0  
df 38  
t Stat 0.354386  
P(T<=t) one-tail 0.362504  
t Critical one-tail 1.685953  
P(T<=t) two-tail 0.725009  
t Critical two-tail 2.024394  

 
2. Referring to Table 1, what is the standardized value of the estimate of the mean of the sampling 
distribution for the difference between sample means? 
(a) 0.2025 
(b) 0.3544 
(c) 2.0115 
(d) 2.2140 
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3. Referring to Table 1, what is the smallest level of significance at which the null hypothesis will still not be 
rejected? 
(a) 0.05 
(b) 0.10 
(c) 0.3625 
(d) 0.7250 
 
4. At a computer manufacturing company, the actual size of computer chips is normally distributed with a 
mean of 1 centimeter and a standard deviation of 0.1 centimeter. A random sample of 12 computer chips is 
taken. Above what value do 2.5% of the sample means fall? 
(a) 2.481 
(b) 0.567 
(c) 2.168 
(d) 1.057 
 
 
In Hawaii, condemnation proceedings are under way to enable private citizens to own the property that their 
homes are built on. Until recently, only estates were permitted to own land, and homeowners leased the land 
from the estate. In order to comply with the new law, a large Hawaiian estate wants to use regression analysis 
to estimate the fair market value of the land. The following model was fit to data collected for n = 20 
properties, 10 of which are located near a cove. 
 Model 1: Y = β0 + β1 X1 + β2 X2 + β3 X1 X2 + β4 X1

2 + β5 X1
2 X2 +ε  

where   Y = Sale price of property in thousands of dollars 
 X1 =  Size of property in thousands of square feet 
 X2 =  1 if property located near cove, 0 if not 
Using the data collected for the 20 properties, the following partial output obtained from Microsoft Excel is 
shown: 
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      Table 2. Regression results 
SUMMARY OUTPUT 
 

Regression Statistics 
Multiple R  0.985 
R Square       0.970 
Standard Error  9.5 
Observations  20 

 
ANOVA  
 df SS                MS          F     Signif F 
Regression 5 28324             5664       62.2   0.0001 
Residual 14 1279              91 
Total 19 29063 
 
            Coeff       StdError       t Stat  P-value 
Intercept  – 32.1 35.7 – 0.90 0.3834 
Size   12.2 5.9 2.05 0.0594 
Cove   – 104.3 53.5 – 1.95 0.0715 
Size*Cove  17.0 8.5 1.99 0.0661 
SizeSq  – 0.3 0.2 – 1.28 0.2204 
SizeSq*Cove  – 0.3 0.3 – 1.13 0.2749 

 
5. Referring to Table 2, is the overall model statistically adequate at a 0.05 level of significance for 
predicting sale price (Y)? 
(a) No, since some of the t tests for the individual variables are not significant. 
(b) No, since the standard deviation of the model is fairly large. 
(c) Yes, since none of the β -estimates are equal to 0. 

(d) Yes, since the p-value for the test is smaller than 0.05. 
 

6. Referring to Table 2, given a quadratic relationship between sale price (Y) and property size (X1), what 
null hypothesis would you test to determine whether the curves differ from cove and non-cove properties? 
(a) H0 :  β2 = β3 = β5 = 0  
(b) H0 :  β4 = β5 = 0  
(c) H0 :  β3 = β 5 = 0  
(d) H0 :  β2 = 0 

 

7. Referring to Table 2, given a quadratic relationship between sale price (Y) and property size (X1), what test 
should be used to test whether the curves differ from cove and non-cove properties? 
(a) F test for the entire regression model. 
(b) t test on each of the coefficients in the entire regression model. 
(c) Partial F test on the subset of the appropriate coefficients. 
(d) t test on each of the subsets of the appropriate coefficients. 
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II. Calculation (65%) 
 
1. (5%) It is important to sponsors of television shows that viewers remember as much as possible about the 
commercials. The advertising executive of a large company is trying to decide which of two commercials to 
use on a weekly half-hour comedy. To help make a decision she decides to have 12 individuals watch both 
commercials. After each viewing, each respondent is given a quiz consisting of 10 questions. The number of 
correct responses is recorded and listed below. Assume that the quiz results are not normally distributed. 

Quiz Scores 
Respondent Commercial 1 Commercial 2 

  1   7   9 
  2   8   9 
  3   6   6 
  4  10  10 
  5   5   4 
  6   7   9 
  7   5   7 
  8   4   5 
  9   6   8 
 10   7   9 
 11   5   6 
 12   8  10 

 
Does this data provide enough evidence at the 5% significance level to conclude that the responses to the two 
commercials differ? 

 

2. A financier whose specialty is investing in movie productions has observed that, in general, 
movies with "big-name" stars seem to generate more revenue than those movies whose stars are less 
well known. To examine his belief he records the gross revenue and the payment (in $ millions) 
given to the two highest-paid performers in the movie for ten recently released movies. 
 

Movie Cost of Two Highest Paid Gross Revenue 
 Performers ($mil) ($mil) 

  1 5.3 48 
  2 7.2 65 
  3 1.3 18 
  4 1.8 20 
  5 3.5 31 
  6 2.6 26 
  7 8.0 73 
  8 2.4 23 
  9 4.5 39 
10 6.7 58 
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(a) (5%) Predict with 95% confidence the gross revenue of a movie whose top two stars earn $5.0   
million. 

(b) (5%) Estimate with 95% confidence the average gross revenue of a movie whose top two stars earn 
$5.0 million. 

 
3. Given two independent discrete random variables X  and Y  defined on the same sample space Ω . Let 

( , )XYp x y  be the joint probability function. Please answer the following questions: 

(a) (10%) Let the expectation operator be denoted by {}E ⋅ . Please show that 

{ } { } { }E XY E X E Y= . 

(b) (5%) Given two uncorrelated random variables A  and B  defined on { }1, 2,3Ω = . Please give 

an example of dependent A  and B . (Note: You have to clearly define A , B  and their joint 

probability function ( , )ABp x y .) 

 

4.  Let  be a stochastic process represented in Figure 1, which is interpreted as the stock price at , 

where . 

tS t

0,1, 2t =

 

Figure 1 
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Suppose that the stock price goes up (down) with probability 0.5 per period. Please answer the following 
questions: 

(a) (8%) Let  and the conditional expectation be denoted by t u> { }t uE S S s= , i.e., the expectation 

of  given the condition . Please evaluate tS uS = s { }1 0 50E S S = , { }2 0 50E S S = , 

{ }2 1 60E S S =  and { }2 1 40E S S = . 

(b) (3%) Let the annual risk-free rate be 0. Please explain the link between Efficient Market Hypothesis 
and the results in (a). 

 

5. Let  denote the present stock price. Suppose that the stock price follows a stochastic 

process , for , which has the same distribution as 

0(0) 0S S= >

( )S t 0 t T≤ ≤
2

2
0

r t t

S e
σ

σ− +
⎛ ⎞
⎜ ⎟
⎝ ⎠

Z

 

at , where t Z  is a standard normal distribution,  is the annual interest rate and r 0σ >  is the stock 

volatility. Let ( )N x  be the cumulative distribution function of the standard normal distribution Z . Denote 

2
0
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ln
2

S
r T

K
d

T

σ

σ

+ +

=

⎛ ⎞⎛ ⎞
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2 1d d Tσ= − , 

where . Please answer the following questions: 0K >

(a) (8%) Please show that 

{ } 0( )rtE e S t S− = . 

(b) (8%) Let  
,

0 ,
T T

T

S S K
X

S K
>

=
≤

⎧
⎨
⎩

. 

Please show that 

{ } ( )0 1
rTE e X S N d− = . 

(c) (4%) What is the law of large numbers? 
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(d) (4%) Please explain how to numerically estimate the result in (b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table   Standard Normal Probabilities 
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Table t-Distribution Critical Values 
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