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A. Let Y denote a geometric random variable with probability of success p = 3/4. The
probability P(Y > 2) = __ (1) ;the probability P(Y > 8]Y > 5) = _ (2) _ ; the standard
deviation of Y is 3) ; the moment-generating function (MGF) of Y, m,(t) =
E(e'™) = __(4)__ ; the probability-generating function of ¥, P,(t) = E(t") = _(5) .

B. Suppose that, for —1 < a < 1, the joint probability density function of ¥; and Y, is given

by:

_ (1 —of{(1~2exp(—y: N1 = 2 exp(—y: N} exp(~y; — ¥2),0 < 1,0 < y,,
fO1y2) = {0, ' i P elsewtere. i

The expected value of Y,, E(Y,) = __(6) _ ;the expected value E(4Y; —3Y;) = _ (1) ;

H

the variance of ¥,, V(¥;) = __(8) __ ;thevariance V(4Y; —3Y,) = _ (9) _ ; the condition

for ¥; and Y, to be independent is a0 .

REa




HME - 216 EiEMAR 115 SEERA LB A FREH
ﬂ ﬁf&f%(E) A : 216
ﬁﬁ:ﬁi . 9 #£ I R2E 27

BoRM 3 EMERAM (50 9)

ZE (1) B RBA MR AERAK - :

(2) T AR > BHAMFER - PRIRFE S AARABRE - EHRLHE IS4 Yes ~ No
¥ Reg HFAMZT I WIERPAAT -

Note: You should carefully state the reasons or calculations in the following questions in order to get the points. A
short answer, such as “Yes” or “No” will NOT receive any point.

1. (20 points) A researcher studies the relationship between the daily supply quantity of egg v and its unit selling
price x. Using data collected over 8 days, the following summary statistics are obtained:

Yx=64,Yy =176,3x* = 560,%Yy? = 4,208, Yxy = 1,504.
Assume the classical linear regression assumptions hold.

a. (S points) Using the least squares method, estimate the regression line of y on x (state intercept and
coefficient).

b. (5 points) Compute the coefficient of determination, R2. Briefly explain what this value means in this context.
c. (10 points) Test whether the unit selling price has a statistically significant effect on daily supply quantity.
Specifically, test the following hypotheses at the 5% significance level:

Ho: Bl =0 VsS. Hl: Bl 0
You are given that the estimated variance of the error term is:

SSE

Clearly state the test statistic, the rejection rule, and your conclusion (Use the t-table with upper-tail
probabilities).

2. (10 points) A researcher estimates the following regression equation:

Y=0.5+0.006X

where Y is the number of asthma hospitalizations, and X is the concentration of sulfur dioxide (SO:) measured in
parts per million (PPM).

Suppose the researcher changes the unit of measurement of X from PPM (10°%) to parts per ten thousand (%o),
where 1%o = 107, and re-estimates the regression.

Answer the following questions:

a. (5 points) Write down the new regression equation after the unit change.

b. (5 points) Does the coefficient of determination R? change? Explain briefly.
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Constant  18.600 6.200
X 1.050 0.300

variables.

regression model.

Predictor Coefficient S_tandard Error

Regression

Source

Error
Total

explanatory variable x, the following estimation results are obtained:

SS

210.000
120.000
330.000

3. (5 points) The dataset contains 9 observations. Based on the regression of the dependent variable y on the

df MS
? ? ?
? ?

What is the value of the F statistic for testing the overall significance of the regression?

4. (15 points) Answer the following true or false question with brief explanation of the reason.

a. (5 points) In a multiple regression model, if an explanatory variable has a statistically insignificant coefficient,
then removing that variable from the model will not change the estimated coefficients of the remaining

b. (5 points) In a multiple regression model, the presence of severe multicollinearity causes the OLS estimators
to be biased and the R? of the regression to be low.

c. (5 points) When estimating a regression of agricultural commodity prices on seasonal effects, if there are four
seasons in a year (Spring, Summer, Fall, Winter), four seasonal dummy variables should be included in the

Student’s t critical values table (upper-tail probabilities)

df 0.25 0.1 0.05  0.025 0.01 0.005
51 07267 14759 20150 25706 3.3649 4.0321

6| 0.7176 1.4398 1.9432 24469 3.1427 3.7074

71 07111 1.4149 1.8946 2.3646 2.9980 3.4995

8l 0.7064 1.3968 1.8595 2.3060 2.8965 3.3554

91 0.7027 13830 1.8331 2.2622 2.8214 3.2498

10| 0.6998 13722 1.8125 22281 2.7638 3.1693

11 0.6974 13634 1.7959 22010 27181 3.1058
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