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1. [35 points]

Consider the two random variables X,Y which has the following joint probability mass
function f(x,y), where the rows correspond to X and the columns correspond to Y,
respectively.

f(xy) 0 1 2
0 1 2 1
9 9 9
1 z E 0
9 9
2 1 0 0
9

(a) [10 points] Find the conditional distribution of X given Y.

(b) [15 points] Find the conditional variance of X given Y.

(c) [10 points] Find the correlation of two random variables X given Y.
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2. |35 points]

Consider a linear regression model,
yi=pFx;i+e€,i=1,..,n,

where €; is an independent, identically distributed normal random variable with mean 0 and
variance 2.

We would like to estimate [ using the following objective function.
n
B = argming ) (v = fx)? + 26”
i=1

Here, A > 0 is called a penalty term.
(a) [10 points] Derive an expression for f
(b) [10 points] Derive an expression for the variance of f3

(¢) [15 points] Show that whether f# in (a) is an unbiased estimator or not. Furthermore,
compare the variance of £ in (b) with the # from the ordinary least squares estimator without
the penalty term. (i.e. 4 = 0.)
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3. [30 points]

Consider a random sample Xj, ..., X190 following a normal distribution with mean u and
variance 100. Here, we consider a hypothesis testing as follows,

Hy:p =56
Hi:p > 56

(a) [10 points] If we reject the null if X > 60, express the power function of this rejection
rule in terms of function of u and standardized normal random variable Z.

(b) [10 points] If we reject the null if X; > 70, express the power function of this rejection
rule in terms of function of u and standardized normal random variable Z.

(c) [10 points] If the true p = 62, compute the power from the two different rejection rules
in (a), (b). Which one is larger?
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1. [S0 points]
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(1) [10 points]
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(2) [10 points]

o -l

Off thsh o= k7t OIH 222 FOAHA| 1 57t L5t SASHC

(3) [10 points]

EA47|89 0|2 =0t MAtZFNMO| a3te| 7HAEHHAL (price elasticity of demand)= &4t 12Ct
AL} o

(4) [10 points]

& y = (nx)*Q| x = eOfA2Q| O|ZAH = 10|LC},

(5) [10 points]

CHHASBES f(xy,x,) = 23 4 3x,%, —-x201| Cisl (—1,—1)0| ACHA 2|23} (relative minimum)O|C},
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2. [20 points]

g§¢ u(xy,x;) = Vxf +2x30fl CHa CHSOll EBAIR. ofnf, x, = 0,x, > 0& A3t 12+ A3} 29

Z0{2I 47t 12t S2t8t4(homogenous of degree one)Q! AS EO[A|L.

(2) [10 points]

(3,6)01M2| SHACHHES ot 1 FAIsHA Q0|of thsl dESHAIL.

3. [30 points]

=ALZ L Z2(skilled labor)2} Hl&d ==Xt unskilled Iabor)i 0|20 3t 7|0 CHsl 7|He| AHAE
st f(X,Y) = 50X2Y2§ FO{A QACt ofz}, omf, AHE CIAet Hl=H Aol 18HS Zt
ZF X, yet sttt

s HEQ EAZE 0] 7|¥2 =sAFQ| 7t 2|t 10022 stHE|0 QT StAF =, X +Y < 1000|
2} S1F 3 H|EAAZRH X >0,V 202 JfHSID D& AL2tD 543} CH20)| Chs ©otAL.

(1) [S points]

X =50Y =2501M 2 RO CHEE StAdLt=S ot O BAsHA 2|0|of Chsl 2ESHAIL.

(2) [20 points]

THH Z2UZS 0I85t0] F0{2 7Yl A IS EAHE FAI2.

(3) [5 points]

2|4 HoIMQ| 2tAZA| & Frotd FAISHA 20|of thsh 2ESHAIL.
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