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[Instructions: Please do all questions and show your work in details.] 

1. [5 pts] If cov(X + Y, X - Y) = 12, var(X + Y) = 20, and var(X - Y) = 16, obtain 
corr(X, Y). 

. . 
2. [5 pts] If the probability of a random variable X with space Rx = {1,21 3, ... , 12} is 

given by: 
f(x) = k(2x -1), 

then,' what is the value of the constant. k? 

3 . . [5 pts] Is the real valued function f : 'R,' • n defined by: 

f(x) = { 1 + lxl if - 1::: x < 1 
. 0 otherwise, 

a probability density function·for some random variable X? 

4. [10 pts] Let X and Y have the joint density function: 

{ x+y O<x,y< 1 
f(x, y) = 0 otherwise. 

(a) What is E(XY)? 

(b) What is the covariance between X and Y? 

5. [25 pts] Consider a simple linear regression model: . . . 

wh~re Ci ;_, N(o, o-2). 

(a) What is the 'independent variable in Model (1)? 

(1) 

(b) Please minimize the residual sum of squares to obtain the Orinary Least Squares 
(OLS) estimator (&oLs) of a. 

(c) Is ·&a.LS an unbiased estimator of a? 

(d) What is the distribution of fo,(&oLs - a)? 

(e) Consider the null hypothesis H0 : a = 5. The regression output will give you 
directly the test result for H0 : a= 0 from a statistic/econometric software. Can 
you suggest a regression run to yield the test result directly from the regression 
output? 
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6. (10 points) Evaluate the following limits: 

(a) 

(b) 

lnx 
lim 
X • 1 X - f 

x+2 
lim 
x • oo -Jxz + 4 x 

5 

7. (10 points) Let y = f(x) - X3 ex2, find ..!!:... r-1 (x) at X = 1. 
dx 

· 8. (10 points) Considering f(x, y) = x 2 - 3 x y + y 3 - 7 = 0, evaluate 
y' (x) at (x0 , y0 ) = ( 4, 3). 

9. (10 points) Prove that f(x) = ~ for x E (0,1] and f(x) = 0 for 
X 

x = 0 is Riemann-integrable on [0,1] or not. 

10. (10 points) Evaluate f0
1 )xdx, or if not Riemann-integrable, not 

defined. 


