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Parti

1 [6%0] The tax Ta person pays on gross income Wis givenhy T = a(bW +cy +
KWK where,  clhnd Aare positive constants, andf > 1. Then e average tax rate

= = A

Find e value of atminimizes e avenge tax rate.

2 [5%] Calculate f85V2x 1 \ox—1

(@). [5%] Find e in gral

_—-': 1 fex \dx

(k is a positive constant)
(b). [5%] ndtile limit of 4 o, IT it exists

4. [10%] Find e Taylor polynomial of order 2 about X= 0 for
f(x) = 5(Zn(l +x) - MNT+x)

5. [10%] Solve the problem
max X 4y + z subjecUo x2 + y2 2=216 and X 2y + 3z

6. [10%] For e curve given by
+ y2y —2y2 —I0y = 0,

find I:he slope and e equation for e tangentat e point (x,_v) = (2,1).
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Part 2

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

[10 pts] Suppose the joint density /(x,y) = 1 1,0 and =
fise. Please obtain f(x\X < Y).

[10 pts] Let X be an exponential(l) random vaxiable, and define Y to be the integer
part of +1, thatis

+1 if and <X < ==0,1:2,...

() Find the distribution of Y, What well-known* distribution does Y have?

(b) Find the QO ditional distributio of 4 given 'y > 5. What is the well-known
conditional distribution?

[30 pts] Suppose the following linear regression model:
Yi= 1 L+ ; Oi=1,.. 1)

where and are regr sion coefficients, and is the random error term with mean
zero and = (2

(a) Please write residual sum of square.
(b) Please derive the variance of ordinary least squares (OLS) estimators of pi and

(c) Suppose that .£= 1. The OLS estimator of canbe pre e as = a+
Please write a and b explicitly using available data, say {Xi,Yi}.
(d) Suppose that is observable. What is the unbiased timator of cr2?

(e) Asin regressio model (1), is usually not observable. What is the OLS residual
variance? [Hint: using fitted values

i/ . i is as

(f) As in the scenario of part (c),. the estimator
efficient as the OLS estimator

—end—



