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EE 325 Section 1 (Aj.Wanwiphang) Homework Assignment 1
Due date: 31 January 2020 before 11pm

** Please submit this assignment on Moodle. For those who work on paper, please

scan or submit the pictures of your work. **

1. Find the answers following questions (please also show your calculation)

5
a. » (a+bx)
i=1

S0 + bXa+ bxa+ by +bXe+ bxg

b. Zf(ery)

FOO+F (x+a) +F(x+2) +F x+3) ¢F (x+a) ¢ 5 (x+5)
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2. Given X is discrete random variable. The probability distribution function

(PDF) of this variable is shown in the table

X -2 -1 0 1 2 3 4
f(x) 0.5b b 2.25b 2b 1.5b 0.5b 0.25b
** when b i1s constant number
a. Find the value of b
0.5b+b+2.25b +2b+t1.5b+0.5b t0.25b =1
Bb = 1
b. Find the answer for P(X <2) b = 0123

1-(0.5(0.125) + 0.25(0.125)
1— 0.09 = 0.9062S

c. Find the answer for P(—2< X <3)

1- 0.15(0.125) = 0.96@%§

d. Find the answer for P(X>1)

- p(X<&2) + PLx=1) + Plx=1) = 0.S3125
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3. Given X is continuous random variable. The probability distribution function

(PDF) of this variable is

1 6
xX)=——x+—,0<x<3
S () 5% +5

a. Plot graph for f(x) ifx=0 wx =2
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b. Find the answer for P(1<.X <3)
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c. Find the answer forP(X > 2)
2
-ixt8dx =~ , e )
§ 9" @ 9 v+ Gy + JU..gm
2 z
A : 6 8
-1x+8
P(x22) = 9% s“‘
2 2 = ?_:

d. Find the expected value of X

Ew) = Kxf(x)d'x
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59
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4. Let random variable X be the outcome of throwing one dice and random
variable Y be the outcome of tossing one coin. Coin has two sided that has

valued 1 and 0. x and y ave dependent so. P0°PU) = Flx)

a. Construct the joint probability distribution function (PDF) table of

Xand Y
X

v 1 2 3|4 5 (S

1 A A A A L]

(] 1-1% 2 n | Y n

=2
1 a A A A 1
1 12 12 72 12 2 "

b. Find the marginal probability distribution function (PDF) of X

2 Xi P(x= Xx;)
P(x=1) =%_* %L = RYoaen ; :.:\\:;;
3 o:qcﬂ
4 0.169
S 0.467
'y 0.469
c. Find the marginal probability distribution function (PDF) of ¥
Yi PLY=Yi)
1
wy=n= 56=1 ° 2
1 L]
2

d. Find the conditional probability distribution function (PDF) of
X given Yis equal to 1

plx=x;1y=1 = Blx=4,¥21) = i,_’ =§ plx=xilysn) = fx=3 ¥y=0= 2 . P(x=x1Y=1 = B(x=§, Y= = L _ |
P(Y= 1) t Plyeq) T 6 Plyaq T 3
Plx=x|Y=1 > Plx=1,¥=1) = é-, = t Plx=xily=1) = Plx=#Yy= = & ¢ p(xex|y=1) > fx=by=10= L _ L
P(y=9) 3 pCY=2r) T Ply=a) T 6

2 2

e. Find the expected value of X given Y is equal to 1
1 A 1 2
- _’1: o [mEew Lemge gt +07

E(x1Y=1) = ﬁl:‘x-.!(hx.',v z1)
eCY=1)

S
PCY=A)

= 3.5

2 x; 9(X=Xi’Y =1)

f. Find the variance of X given Y is equal to 1

var (X1Y= y;)

2 2 [ % eI =Ty ey
x

2
vav (x1 Yzq) = f[_"- )] Flriv=1)

2 2 1
[(«—a.s°5+(m—3.}5+(s-as7)'+ (¢- 3.51)' +(s-235)+ (6-3.5)] ( Z)
3

(]

2.91669



Student Name Fitchaporn Inthisovin 1D 610464-1219

5. IfX,,X,, X, is arandom sample from a population with meanu and

variance o’ . X, X,, X, are not independent

Cov(X,, X;) = Con(X,, X) = Con(X,, X)) =

X is estimator used to estimate mean value. X = %(X X+ X))
Find E(X) and var(X)

X i
ek = E[Jarrrxp]  VA(X) = Var [ § O+, +23)]

= 1ECatXx,exy Tvav U+ x, + x3)

dvar (Varcxy) +v
E(R) = %(aw) aVar X4) ““le7+VaV(X3)+zc0vcx,;5)

\

%[ae’#fazj

_ 6>
var (x) >y

6. Given X, X,,X,, X,are independent identically distributed random variables

from population with meanu and variance 6°. X is estimator used to estimate

mean value. X':%(Xl +X,+X;+X,)

a. Find E(X) and var(X)in term of xand o
var(R) = vav[ 1 Onex,e x4 Xq.)]

E(x) = E [3‘_(""""7-*"3* )‘q-)]
= '.116 vawv (x4)+ var (xy) + Var(xa) + Vav(x.,)]

1 2
= Ll+e?)

- Ag2
= 16

L

-1 [E(x,)i- E(xa)+ E(xa) + E(Xq)]

()

fi-=

kS
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b. Given X:%Xl +iX2+éX3+%X4 is another estimator of z . Show

that X is an unbiased estimator of u

A a i

E(X) = 3E(x,,)+2;E(x,_)+ %E(x3)+"z E (xq)
E(X) = 1

(x) %.M-n-q_M’f g-,M-L T

E(X) =M

~ ~ .
E(X)=M, §0 X is an unbiased estimator 0f M.

c. Between X and X , which one is the better estimator for ? Why?

a
etz var [0 dar S0 x,)

var(X) = 5}‘_\’0-‘”(4“4) +Lvar 06) + ;_4- vav (Xs) + %vqr (Xs)

~ - q ‘L
vov = 6
av(x) —13?_

)?' i§ tae bettev estimatov,

var (X) < var(X), so 5



