Answer HW 2 EE 325

1. If X, X,, X,is arandom sample from a population with mean 4 and variance &°.

X, X,, X, are not independent Cov(X,, X,) =Cov(X,, X,) =Cov(X,, X;) = %02

X is estimator used to estimate mean value. X = %(X1 + X, +X,)

Find E(X) and var(X)

E(X) = E(%(Xl+ X, + xa)j

:%(E(Xl)—i_ E(X,)+E(X))
1
:ES,u =u

var(X) = var(%(xl + X, + X3)j
1
:gvar(x1 + X, +X,)
=%(var(xl) +var(X,) +var(X,)+2(cov(X,X,) +cov(X,X,)+cov(X,X,))
=£(62 +ol+o’ + 2(102 REpE +102)) _85
9 2 2 2 9

2. Given X, X,, X,, X,are independent identically distributed random variables
from population with mean x and variance . X is estimator used to estimate

mean value. )?:%(X1+X2+X3+X4)

2.1 Find E(X) and var(X)interm of zando
= 1

E(X):E[g(X1+X2+X3+X4)]

:%(E(x1)+ E(X,)+E(X5)+E(X,)) :%”



var(X) = var(%(xl+ X, + X, +X,))
1
:gvar(x1 + X, +X;+X,)

= g(var(xl)+ var(X,) + var(X,) +var(X,)) :gaz

1 1

2.2 Given X :1X1+—X2 +—X3+1 X, is another estimator of 4 . Show that
8 8 2

4

X is an unbiased estimator of

1 1 1
4

(1,11 1)
“\gTa"g 2)HH

> 1
E(X)= E[§X1+—X2 +§X3 +§X4

2.3 Between X and X , which one is the better estimator for x? Why?

X are unbiased estimator of 4 .

3.

3.1 From the simple regression model

Y, = B+ B,X, +U,,u, ~ NIID(0,6%) Find

estimators of g and g, from the OLS method and interpret the meaning

ﬁz =1
B, =Y - 3,X =10-1(20) =10

When X equals to zero, Y will equal -10.
When X increases by 1 unit, Y will increase 1 unit.

3.2 Find the value of Y,and G, . Show that >, ~ 0

X, Y Y i
10 0 0 0
12 2 2 0
14 4 4 0
16 6 6 0
18 8 8 0
22 | 12 | 12 0
24 | 14 | 14 0
26 | 16 | 16 0
28 | 18 | 18 0
30 | 20 | 20 0
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3.3 Plot graph and draw regression line. Does the line pass (X,Y)?
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3.4 1f X, =25, what is the predicted Y?
Y, =-10+25=15
3.5 Find var(d,), var(ﬁl),var(ﬁz)
2.0
var(G,)="2—=0
( |) n_2
S
var(ﬂl):i=1n—a2 =0
Ny x?
i=1
var(ﬁ2)= —=0
2%

i=1




