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1. (20%) Assume an investor has the utility function W1/', where W is wealth. The 

government issues a lottery ticket that pays the winner NT$300. The lottery ticket 

costs NT$1. The chance of winning the lottery is 11200. The investor has NT$270 

in original wealth. 

(a) What is the expected value of this lottery? 

(b) What is the investor's expected utility if he buys the lottery? 

( c )  Is the investor a risk-averter, risk-neutral, or risk-lover? Use the lottery case 

to show it. 

(d) Will the investor buy the lottery ticket if his utility function is W3? Use the 

lottery case to show it. 

2. (30%) Consider a simple linear regression model Yi = a + BX, + c,, i = 1,2,. . . , n. - 
You are given the following information for independent variahle X and dependent 

variable Y. 

kample  covariance &;(X, Y) = 2220.48 I Y = xy=l Yiln = 865.09 

(a) Compute the least-squares estimate g for the slope P .  
(b) Compute the least-squares estimate 6 for the intercept a. 

(c) Compute the t-value for 8. 
(d) Construct a 95 percent confidence interval for P.  

(e) Test the significance of the sample correlation coefficient T .  

(f) Explain why, given the same independent variables, the confidence interval 

for the mean value of Y is always narrower than the corresponding confidence 

interval for any other value of Y. 

3. (15%) Label the statements true or false. 

(a) Your goal is to hit the target at least once. If you take three independent 

shots a t  the target (instead of one shot), you triple the chances of attaining 

the goal (assume each shot has the same positive chance of hitting the target). 

(b) If A and B are independent events, then P(ACIBC) is 1 - P(A), where A" denotes 

the complement of A. 

(c) If A, B are independent, then they must be disjoint. 



4. (11%) A bag contains two coins: One is a normal coin, with heads and tails, while 

the other is a coin with heads on both sides. A coin is chosen a t  random from the 

bag and tossed 2 times. The results are all heads. What is the probability that  

the coin tossed is a two-headed one? 

5. (24%) A quality control engineer tries to  perform a hypothesis testing on the 

defective rate p of a production line. The engineer keeps inspecting the items 

until he finds the first defective. Let T denote the total number of items the 

engineer inspects. The engineer wants to test the hypothesis Ho : p < 10% against 

HI : p > 10%. 

(a) Which of the following regions is an appropriate critical region? Why? 

i. {T > k )  for some constant k. 

ii. {T 5 k) for some constant k. 

(b) What is the probability distribution of T? 

(c) Find the maximum type I error rate of the test for k = 6. 

(d) If p = 20%, what is the power of the test? 




