Student Name Pavita kriuthkuhgwalko.i

ID 6104640674

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. Z(aerxl.) z(a+bX,) + (a+bx,y) +(A+bX3)+(a+bxy)+(A+bXg)

= 25a+bXa+bX,+bxy+bX, +bxg

5
b. D f(x+)sfixr+fexea) +fae2) +£0X+3) +(X+4) + FCx+5)

»=0

10
C. Zi2= 1+2%+ 3t t+z+5"+ 61+ 71+ 81_'_921_10:
i=1
FATE I+ 164254364494 64 +81+100

=395

2 3
d. DD 2x+p)= (204 2) + (2(2)+(3))
x=1 y=2 T 4+

=N

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

fx) | 0.5b b 2.25b 2b

1.5b

0.5b

0.25b

** when b i1s constant number

a. Find the value of b
05b+b+2.25b+20+1.5b+0.5b+0.25b = 1
8b=1
b=1
b. Find the ansgwer for P(X <2)
21- P(X=3)-P(X=4)
21-0.0625-0.03125
=0.90625

c. Find the answer for P(—2< X <3)
21- P(X=4)
=1-0.3125
=0.96875

d. Find the answer for P(X>1)
=P(X=1)+P(X=2)+P(X=3)+P(X=4)
20.25+0.1875+0.0625+0.03125
= 0.53125
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3. Given X is continuous random variable. The probability distribution function

(PDF) of this variable is

1 6
X)=——x+—,0<x<3
S (x) 973

a. Plot graph for f(x)

fx)
N

3
P(1¢X¢3) = S-f(:ndx 9418 ]-[L+ 8
2 9 1 9
s
S-;-" % -9 4+18 4,26
3 18 9 18 9
2 3 =<8 .12
='j_+£x —_t =
1% 9 |, ® o
= 16
1%
c. Find thg answer for P (X >2
PCx2) = {exrdx S Rt RPN P R LY
2 1 9 1’ 9
3
=S-l.x+§_¢x }
19 8 =5 + 6
2 3 LI
X+ 8 x .
1% 9 2 =
1"
d. Find tgle expected value of X
E(X)= §xﬂx)dx
3
: A x+8 \dx
Sx(s g)
[
3
SH‘_ 6X dx
o 3 9
3 3
: -_X_ + 62X
22 1% |o
=-1 +S_l+ :36 s
1% 1% L 2
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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.

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

Xand Y
Vx| 1 | 2 3 4 5 3
0 [Yaa| Yy |y | Yy | Y | Y12
Y 1
1 1 /1-,_ 1/11 1/11 1/11 1/11

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

X 1 2

3

u

S

6

total

H 2

2
/v

1/11

'L/"_

1/11

i

marginal probability of x =3

c. Find the marginal probability distribution function (PDF) of ¥

Y

o 1

total

P

§/ag | 6/42

marginal probability of Yz4q

d. Find the conditional probability distribution function (PDF) of

X given Yis
p(x1Y=1)

X

equal to 1

1

P(x=x1Y=1) 1/6

e. Find the expected value of X given Y is equal to 1

2
1,6

3
'I/s

b 5

‘I,s 1,6_ 1/‘

P(X1¥=2) € xiP(x=xily=1)= EX;P(X=Xj y=1) - 1 _
P(y=1)

A

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

var (Nl‘l:i\: E(x'E(Xl\/n") . P(X|Y=1)

P(y=1)

e Xj P(X=X|',\{=1)

X . .
0.5 [(1 ") +(2 1/11)"‘ G 1/,_7“'(4-1/,_\+(5-1/z)+(c.q,z)]= '1,2

H (19 7-_ - 2
\-_( 4) 1/‘ )+ (lz 1,27 )+ ((3-1,1)'. 1,‘) + ((q.-'l,z)z. 1’6)

+ ((s-"/z)‘. Ve ) +((G-1,z)z. 1,‘)

- '\0/3
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5. IfX,,X,, X, is arandom sample from a population with meanu and

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

Cov(Xl’Xz) = COV(X]3X3) = COV(X25X3) :%O'z

S. . . = 1
X 1s estimator used to estimate mean value. X = E(X X+ X))
Find E(X) and var(X)
- 3
E(x)= € (L2 xi)
N iz

E(x1+x 2+x3)

2)>

2

22 [E(x.,)-rE(x,_)f € (xs)]
= A
3 (MX+MK+MxJ

*3 M X

i
3
X
var(X)zvar (1¢ x;)
N {39

1
< var (X, +x,+x;)

L | var (X 41+ var (X,) +Var (X31+2C0V (X19X2) 1 2 cov (X1,

N2 3)
+2C0v(xy,%x3))
i 2 2 2 2
?z [1’45x + 1’46;* 1/‘_'6’;(* V,6x* "/zcx +Y, 68« ]
= l . iclx s sz
3y o
4

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

= 1
mean value. X:Z(X1 +X,+X;+X,)

a. Find E(X) and var(X)in term of xand o

4
Y - .
= var(X)=Var(de X
7‘5(1;?;1x|) (x) (Ni=1 i)
=;—E(x\+xz+x3+x“) ‘;zVQF(Kﬁxz-rx_;-rx.r)
3 l[_Etxah-E(sz E(Xahecm] =2 [ch-(x,)+vql—(x;_)+vqr(x3)+
N Nl
- X
2 i‘L;[u.x+.u.x+Mx+Mx] Vo‘;( "l]
A [cx+sx+s;+6§]
=%-'+Mx 42
2
- =1—-l+szx=sx :02561)(
=Mx 16 T
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b. Given X =—X, +—X2+1X3+1X4 is another estimator of z . Show
8 4

that X is an unbiased estimator of u
X = i— (0:5%1+ X, +0.5X,+2X4)
N
E(X1=€(1Ex;)
N 12

= 1 €(0.5%)+x,40.5 X3taxy)

£

n [_c- (0:5x,)+ € (X2)+ €(0.5X 3)+ € (24,,))

< "E(o.s;u.nun 0.SAX+2Mx)

~ 4
var(X): yvar(L g x;)
N =9

Var (0.5X,4X;40.5 X3+ 2xy,)

21
L2
=1

g ["“rco"x"*""’-'("z) + Vvar (0.5X;3) +Var (2x4))

= 1
:1 [O.ZSVQP (x‘l)'f Vql’(_X"_\-{-O,zS va (xs)_r thP(KQ)J

k3 2 2 2
< :_‘,2.(.0.15 (4 x+6x+0-7.5€x+'+6KJ

*5.56% :0.346%
"6

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

efficient estimator of mx than

X iS o wmore

¥ because it has smaller variance.



