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I. Evaluate (5 points each question) 

0 - J j 7 7 )  

(b) J = j& 1 xe 
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(a) Give the definition that f is a homogeneous function of degree k i nx  , where x = (x, ,..., x,) . (3 points) 

(b) Show that fi ( x )  - - af ('Yhi ( i  = 1, ..., n) is homogeneous of degree k-l in x . (4 points) 

n 

(c) Pmve that fi (x)xi = k f ( x )  if and only if f(x) is homogeneous of degree k in x . (6  points) 
1 

(d) Based on the homogeneous function f, give the definition of a homothetic function g : X c R n  + R. (3 points) 

(e)  Show that any homogeneous function is a homothetic function, but the converse is not true. (4 points) 

-2 111. A firm is selling a product y to two groups of consumers whose demand finctions are y, = p, and y2 = p;3, 

respectively; p, and p 2  are the corresponding prices, and y = y, + y2 . The firm's cost function is 

c(yI + y2) = 0.6(yl + y2). (5 points each question) 

(a) Find the firm's profit-maximizing levels of y, and y 2  if it can charge different prices in the two markets. 

(b) Find the firm's profit-maximizing levels of y, and y2 if it must charge the same price in both markets. 

(c) Suppose the government decides to impose a specific tax on the firm's output. How would the tax affect the optimal 

y, and y2 obtained in (a) and (b). 
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Please provide necessary work for your answers. 

1. In a certain community, 8 percent of all adults over 50 have diabetes. If a health service in this 

community correctly diagnoses 95 percent of all persons with diabetes as having the disease and incorrectly 

diagnoses 2 percent of all persons without diabetes as having the disease, find the probabilities that 

a. [5 points] the community health service will diagnose an adult over 50 as having diabetes; 

b. [5 points] a person over 50 diagnosed by the health service as having diabetes actually has the disease. 

2. The government took a survey on businesses to acquire their opinions about the imposition of a 

minimum tax. The government obtained the following responses by randomly surveying 20 large 

enterprises, 30 medium enterprises and 50 small enterprises. 

Agree 

Disagree 

Neutral 

Large Medium Small 

5 10 15 

10 15 2 5 

5 5 10 

a. [5 points] Test if different sizes of enterprises have the same attitude toward the minimum tax at 

the significance level of 0.05. (Please check the attached statistical tables.) 

b. [5 points] What key assurnption(s) did you made when you did the test in (a)? 

3. [5 points] First, we randomly draw a sample of 25 observations with the sample mean of 81 from a 

normal distribution with a standard error of 5. Second, we draw a sample of 12 observations with the 

sample mean of 77 from another normal distribution with a standard error of 6. Test the null hypothesis: 
p, = p2 against the alternative hypothesis: p, # p2 at the significance level of 0.06. (Please check the 

attached statistical tables.) 
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4. Suppose x, , x2 , . . . , x,, are randomly drawn from the following distribution: 

[if if o<x<co,  O<e<co f (x;@) = ,g 
else 

a. [5 points] Please derive the maximum likelihood estimator of 8. 

- e2 
b. [ lo  points] Prove that the sample mean, X , is an unbiased estimate of 8 and its variance equals - . 

n 

5. Suppose you have run a least squares regression (with real data) and reported that 

j= - 4  and ~ g = B 2 ( X ' X ) - 1 =  1 2 1 . 
- [:I [: : :I 

a. [5 points] On the basis of this information, how would you estimate P , if you believed that 

PI'P2 =P3 and pZ'p3 ='? 

(Indicate the method that you would use; you need not actually cany out the computations. Define any 

notation that you use.) 

b. [5 points] What rationale would you give for your estimator? 



Cumulative Areas Under the Standard Normal Distribution 

Critical Values of the Chi-square Distribution 

Exn111p1c: The 5% criticnl value with df = 8 is 15.51. 
Sorrrce: This table was generated using the Srata* function 
~nvchi. 


