B.E. International Program

Faculty of Economics, Thammasat University

Semester: 1/2014
EE325 Introductory Econometrics
Homework#1 (Due on 16 September 2014 in class)

Choose and answer only 5 questions.

1. Given dependent variable as wages per month of employed labor in
Thailand’s labor force, show explanatory/independent variables that can
be used to explain wages in econometrics model. Provide reasons and
expected sign (direction) that those explanatory variables affect wages

2. Let OUTPUT be the quantity demanded for rice in Thailand (tons). Express
quantity demanded for rice as a function of independent variables, explain
and indicate the relationship between quantity demanded for rice and those
independent variables.

3. Solve for the result:

100 8 2

3.1 ) (a*+bx) 3.33(2) " xy, 3.5 > f(xy)
= i i
3.2 i(x+2)2 3.4 i[i(i2+i+1)] 3.6 izz:(x+2y)y
o i1 2 y1
4. Express the following terms in summation notation:
4.1 X+ X, + X+ X, + e X 44 X2 X2 + YKo + Y, X
4.2 XY+ XY, + X, Vs + X Vg 4.5 X2 +x + X+ X0+ xZ
4.30¢-Y)—(%—Y,)—(%—Vs) 4.6 4x +8x, +16X,

Simplify the following terms:

4.7 Z::(aerxi +cy,) 4.8 Z(—l)fi XY 4.9 > f(xy)

4.10 izz:(x+2y)

x=2 y=1



5. Given c and d are constant. Yis a discrete random variable with
probability P;and P,. The Probability Mass Function (PMF) of this variable is

R ,y=c+d
f(y)=<P,-RB ,y=c
1-P, ,y=c-d

5.1 Explain the meaning of random variable and provide some example
5.2 Find the value of E(Y) and var(Y)

5.3 Find the value of E(Y) and var(Y) when d =+/2, ,.=0.3 and P, +P,=0.8

6. Let X be the discrete random variable with the probability density
function as follows:

X -2 -1 0 1 2 3 4

f(x) 0.5a a 2.25a 2a 1.5a 0.5a 0.25a

If a is a constant, find:
6.1 What is the value of a and why? 6.2 Find P(X <3)

6.3 Find P(-2<X <2) 6.4 Find P(X 20)

7. The following table gives data on probability distribution of Econometrics’
grades in each year from past information.

X F D D+ C C+ B B+ A
(0.0) (1.0) (1L5) (2.0) (25) (3.0) (3.5) (4.0)

f(x) 0.071 0.112 0.160 0.183 0.195 0.118 0.107 0.053

7.1 Plot a PDF of f(x)
7.2 Find the probability that students will get grade B, B+ and A in each year

7.3 Find the probability that students will get grade higher than D in each
year

7.4 Find the expected value, variance, and standard deviation of the random
variable X

7.5 Find the expected value and variance of Y=3X+5




8. Let X and Y be continuous random variables and their joint probability
distribution function is

f(x,y):gxyz ,where 0<x<2, 0<y<1

Find E(X) and Var(X)

9. Given X as a continuous random variable. The probability function of this
variable is

f(x)=—6x+4, 0<x<1

9.1 Plot a graph of Probability Density Function of f{x)
9.2 Find the area below the graph of f{x) within interval 0<x<1

9.3 Find P(X >0.50)
9.4 Find P(0.25< X <0.50)

10. Let X and Y be discrete random variables and their joint probability
function f(X,Y) is as following:

X
1 2
1 % 0
101 Find EXY =1 404 E(X?Y =1)
10.2 Find YA(XY =1)

10.3 Find Marginal pdf of X and Marginal pdf of Y
10.4 Are X and Y independent?

10.5 Find VAN(X=Y)




11. Given the following joint probability density function
f(x,y)=(0.32)" (0.68)**)(0.45)" (0.55)**

where x=0,1andy=0,1
11.1 Find f{0,0), f{0,1), f(1,0), and f(1,1)
11.2 Find the marginal density functions of X and Y [Find f(x) and f(y)]
11.3 Find cov(X,Y) and correlation coefficient between X and Y

11.4 Find E(X|Y =1) and var(X|Y =1)

11.5 Are X and Y independent?

12. Let X be continuous random variable with probability density function as
following:

f(x): g—gx, 0<x<3
0 ,  Otherwise
12.1 Plot (¥
12.2 Find P(X=2)
12.3 Find P(1<X<2)

12.4 Find the expected value of X

12.5 Find variance of X

13. Given X and Y are continuous random varibles. The joint probability
distribution function(PDF) of X and Y is

if0<x<1,0<y<1

_x+ty,
fly) =1 0 otherwise

Find the value of
1
13.1 P(0 <X <)

13.2 P(0.5<X<1)
13.3 E(X)

13.4 Var(X)

13.5 E(Y)

13.6 Var(Y)

13.7 Cov(X)Y)



14. Given X, X,, X, are independently distributed random variables from

2

population with mean |l and variance ¢° X is estimator used to estimate

mean value, X = %Xl + §X2-
14.1 Show that X is a linear estimator of |4

14.2 Show that X is an unbiased estimator

. 3
14.3 Given X = Z X, as another estimator of H.Find and compare the value

i=1

of Var (X) and Var(X)
14.4 Between X and X which one is the better estimator? Why?

15. From midterm exam of EE325 last semester, the score was normally
distributed with expected value of 50 and variance of 100, find:

15.1 Probability that a student in that class will receive the score lower than
40

15.2 Students will pass this course with the score of more than 30. Find the
probability that a student will pass this course

15.3 If there is an adjustment of this midterm exam score by adding 5 points
to each of the student, will this adjustment change the distribution, mean,
and variance of the score? If yes, what are the new values?

15.4 Probability that a student will not pass the course after the score
adjustment

16. Given the returns from stock A and stock B (R4 and Ry ) are
independently normally distributed with R,~N(0.03, 0.052) and
Rp~N(0.01,0.022).

16.1 Find the probability that we will get loss if buy stock A. [R, < 0]

16.2 Suppose we invest in a portfolio including both stock A and B If Stock A
is 1/3 and stock B is 2/3 of the portfolio, what is the expected mean value of
the investment?

16.3 Find the probability that we will get loss if invest in the portfolio above.

17.Let X1,X2 and X3 be independent random variable with mean x and
variance 2 X is the estimator for the mean where
> 1 2
X==X1+=X
3717372



17.1 Show that X is unbiased estimator of X

3

DX
17.2 Let X = % be another estimator of mean. Show that X is an
unbiased estimator of u

17.3 Find Var(X), Var(X) MSE(X) gapq MSE(X)

17.4 Between X and X, which one is better estimator and why?



TABLE D.1

AREAS UMDER THE STANDARDIZED NORMAL DISTRIBUTION

Example
Pri0 = Z=1.96) = 0.4750
Pr{Z=196) =0.5 — 0.4750 = 0.025 0.4750

£

0 1.9

Z .00 01 .02 .03 .04 .05 .08 .07 .08 .09
0.0 .0000 0040 0080 0120 0180 0199 0239 0279 0319 .0359
0.1 .0398 0438 0478 017 0857 05968 .0B3B 0675 .0714 .0753
0.2 .07%3 0832 0871 0910 .0948 0987 1028 1084 1103 . MH
0.3 AT 4247 1285 1293 1331 1388 1408 1443 1480 AB1T
0.4 884 1591 1628 1664 ATOD0  AF3E ATF2 1808 1844  1BTO
0.5 1915 1950 1985 2019 2054 2088 2123 2157 2190 .2224
0.8 2257 2201 2324 2357 2380 2422 2454 2486 2517 2540
0.7 .2580 2811 2842 2873 2704 2734 2784 2794 2823 2852
0.8 2881 2910 2939 2967 2995 3023 3051 3078 3108 .3133
0.9 3188 3186 3212 3238 3284 3280 3315 3340 3385 .3389
1.0 3413 3438 3481 3485 3508 3531 .36B4 3577 3509 3821
1.1 3843 3865 3886 .3¥0B 3720 3749 3FF0 3790 3810 3830
1.2 .3840 3880 3888 3007 3925 3944 3062 3980 3997 4015
1.3 4032 40490 40868 4082 4009 4115 4131 447 482 4477
1.4 4192 4207 4222 4236 4251 4285 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.8 4452 4483 4474 4484 4405 4505 4515 4525 4535 4545
1.7 4454 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 4841 4840 48568 48B4 4671 4678 4688 4693 4609 4708
1.9 A7T13 4719 4728 4732 4738 4744 4750 4756 47BN 4TET
2.0 ATT2 4778 4TB3 4TAB 4793 4798 4B03 4808 4812 4B1T
2.1 4821 4826 4830  4B34 4838 4842 4B48 4850 4854  4B5T
2.2 48681 4884 4888  4B7T1 4875 4878 .4B81 4884 4887 4890
2.3 4893 4896 4808 4001 4904 4008 4909 4911 4913 4018
2.4 4918 4920 4922 4025 4937 4020 4031 4032 4934 4036
2.5 4938 4940 4941 4043 4045 4048 4048 4949 4951 4052
2.6 4953 4055 4958 4057 4950 4080 4961 4962 4963 4064
2.7 4985 4986 4987 4068 4980 4970 4971 4972 4973 4974
2.8 4974 4975 4978 4977 4977 4978 4979 4979 4980 4981
2.9 4981 4982 4982 4083 4984 4084 4085 4985 4986 4088
3.0 4987 4987 4987 4088 4988 4980 4980 4989 4990 4990

Note: This table gives the area in the right-hand tail of tha distribution (i.e., £ = 0). But since the normal
distribution is symmetrical about Z = 0, the area in the left-hand tail is the same as the area in the correzponding
right-hand tail. For example, P{—1.96 < Z < 0) = 0.4750. Thorefore, P{—1.96 = 7 < 1.06) = 2(0.4750) = 0.95.



