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1. (12 points) Please find the means and variances of the following probability distributions
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(2) f(x) = 6™, x=0
@) f(x)=a‘e ®/x!,a>0,x=0,1,2, ...

2. (12 points)  Please derive the maximum likelihood estimate of & for each of the following cases

3. (12 points)  Your answers in the following questions should be made in inequalities.

(1) f(x]9)=x"", 0<x<1 0<@<oo,zeroelsewhere.

(2) f(x|0) = 0 e , 9>0,x=0,1,2,...

(1) Arandom variable X is distributed with mean 60 and variance 144. Please find the probability for the
interval of x values, 36 = x = 96, assuming the probability distribution is symmetric around mean.

(2) Suppose that the z-scores of the distribution in part (1) follow a Student’s t distribution with some

degrees of freedom. Please find the probability for the interval.
(3) Is your answer in part (2) consistent with that in part (1)?

4. (12 points) Consider two random variables, X and Y. You obtained a sample of 20 pairs of observations
randomly selected from their joint probability distribution. There are 4 observations for y = 2, 10
observations for y = 4, and 6 observations for y = 8. The condition probabilities for X given Y are shown in

the following table:

X Y 2 4 8
2 1/2 2/5 0
4 1/2 2/5 1/3
8 0 1/5 2/3

(1) Please calculate probabilities P(X), X =2, 4, and 8.
(2) Please calculate sample covariance.
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5. (16 points) The Earthquake Hazards Program of the United States Geological Survey provides the
following statistics data on worldwide large earthquakes with magnitude 7 and greater over a certain period

0f 16 years:

Occurrences Deaths
Total Monthly Average Total Annual Average
220 1.15 545,101 34,069

(1) We are concerned with the probability of various occurrences (denoted by X) in the coming month.
What will be an appropriate probability distribution to describe it? Please write down its mathematical
expression clearly.

(2) Based on the probability distribution in part (1), calculate the probability P(X > 1) in the coming year.

(3) We are concerned with the time interval (denoted by Y) between earthquakes. What will be an
appropriate probability distribution to describe it? Please write down its mathematical expression clearly.

(4) Based on the probability distribution in part (3), calculate the probability of occurring an earthquake
over the future period of 1 to 2 months.

6. (24 points) A production function model is specified as
Yi =By + B2Xoi + B3Xsi + i

where Y; = log output, X»; = log labor input, and X3; = log capital input. The data refer to a sample of 23
firms, and observations are measured as deviations from the sample means

X2 =12  Zx2X5 =8
¥xzic=12  ZyiXy =10
Tyi?=10  ZyiXsi =8

(1) (10 points) Estimate R, B3, their standard errors, and R®.

(2) (6 points) Test the hypothesis that 3, + B3 = 1.

(3) (8 points) Suppose now that you wish to impose the a priori restriction that B, + 33 = 1.
What is the least-squares estimate of 3, and its standard error?
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R HIREEL 0.99880615

R *FH 0.99761372

FHEEHY R 77| 0.99759862

THAERR 103.97235

B EEE 319

ANOVA

HHEHE SS MS F HEE

ik 2| 1428119586| 714059793| 66053.96 0

T 316/ 3416038.87| 10810.2496

HEF 318| 1431535625

HE FRAERR t &5t P | TR 95%| FFR 95%

i -404.09353| 36.5531714| -11.0549514 0| -476.0119| -332.1752

X g 1 0.86956469| 0.00357383| 243.314625 0| 0.862533|0.8765962

X 88 2 5.66321126| 2.99612428| 1.89017902| 0.059649| -0.231662| 11.558084
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