Student Name Pavito

kria’:hkuhgwalkui 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.}i(a—rb&) z(atbXx,)+ (a+bx,y) +(a+bX3)+(a+bXy)+(a+b X )
- 25Q4+bXa+bxy+bxy+ bX, +bxg
5
b. Zf(x+y):f(x\+f(x+1)+ftn+7.1+ﬂx+3) +E(x+4) + £(x+5)
y=0
10
C. Zi2 S 1+ ?.7'+ 37'+ |+7'+ 51+ sz+ 711- 81'+ 92_'_102
T R 1th 494164254364 494 64 4814100
=399
2 3
d ) > (2x+p)z (204 2)+ (2(2)+(3))
x=1 y=2 = 4+7
=1
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 is constant number

a. Find the value of b
05b+b+2.25b+20+1.5b0+0.5b+0.25b = 1
’b=1
b=a
b. Find the ansgwer for P(X £2)
21- P(X=23)-P(X=4)
=1-0.0625-0.03125
=0.906125

Find the answer for P(—2< X <3)
21- P(X=4)

=1-0.3125

=0.96879

Find the answer for P(X >1)
=P(X=1)+P(X=2)+P(X=3)+P(X=4)
=0.25+0.1875+0.0625+0.03125
20.53125
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3. Given X is continuous random variable. The probability distribution function
(PDF) of this variable is

I 6
X)=——x+—,0<x<3
S ==5%+3

a. Plot graph for f(x)

fx)
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POLXEN = (£exralx =[—1+1s (L+8
A R 9 18 9
.3
S-_"_x+!_dx -9 4,18 L 2.6
Y 9 1% 9 18 9
- _ gt =-9 2
2-X 46x 3 1—%""!;-
18 9 |,
= 16
1%
c. Find the answer for P(X > 2)
P(’Wﬂ-hs{(x)dx SR S Y P RS
2 % 9 1" 9
3
=S-J..x+§_d.x
23 9 2S5 + 8
. 3 1. 9
=X +8x
T =1
2 1

d. Find tgle expected value of X
E(x)= §xf(x)dx

xf%x+%)dx
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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 Y 3 6

0 |Yaa | g |y | Yy | Y2 | Y

L)
1 fa | Yy, Yy | Vna Vg | Vi

b. Find the marginal probability distribution function (PDF) of X
X 1L 2 3 4 S 6 total

: 2
Pi 1/11 (2% 2/11 "-/.,.,~ /4 1/17_ 4

marginal probability of x =3
c. Find the marginal probability distribution function (PDF) of ¥

Y ° 1 total] marginal probability of Y=q
Pi | Slag | 6112 | 2

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

X given Yis equal to 1
P(xlY=1)

X 1 2 3 b 5 6

e. Find the expected value of X given Y is equal to 1
P(X1¥=1) & xiP(x=xil¥=1)= EX;P(X=Xj,y=z1) = 1 _
P(y=1) P(y=1)

= A .
(o W)+ (2 )+ ()4 (4,1 + (59 4 (64,0 ]= 7,

S X P(x:x;,y:i)

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

var (x1y=1)= 5 (x-&(x1y=1*) . P(XIY=1)
. a1
: \—_(“ )Y )+ (lz-"lz)z- Yg)+ ((3-1/,_)‘- Ve) ((4-’/2)1- )
+((s-9.) 2
((s- AR /‘) +((c-1,z) .1,‘)

= '\0/3
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5.

If X, X,, X, 1s arandom sample from a population with meanu and

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

1
Cov(X,,X,)=Cov(X,,X,)=Cov(X,,X;) :Zaz

. . . - 1
X is estimator used to estimate mean value. X = 3 (X, +X,+ X))
Find E(X) and var(X)

- 3
E(x)= € (L2 x;)
N iz

;E(x1+x z+xs)
=1
N

[E[X1)+E(X1)1‘ E(Ks)]

1
31
3 Mx-rum,u,x]

=A.3
3 M x
:Mx
vqr(iwvm‘(’l_{,‘i)
N {24

1
< Var (X, +x,+x3)

1 |varcx
;_z r( 1N+ VOr (X)) +Var (X31+2C0V (X13X2) 1 2 coy (Xq,%

3)

+2Cov (x31%x3)])
=1 2 2 2 2
?a. [1/45x + 1,46;+ 1,qs’;(+ ",zsx+ ‘l/zg* +Y,6x ]

<1

<
- - e
32 X

6

3 - G x
b Ty

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

m

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

= 1
mean value. X=Z(X1+X2+X3+X4)

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

4
TS - .
a var (X)z var (AL s X
(-';is;'lx') 0 (Ni=1 ')
E(X Xt X34 Xy) =%zvm'(x.‘+xz+x3+x,’)
[E(MHE(&,_HE(Xahe(x@] ='%1[_vmb(xn+vq|—(x;_)+vur[x3)+
[.u.x + X+ UK T ALK ] var(xgy) ]
A [G§+Gi+s;+6§]
c 4 MX Ly
- 2 2
X 'l-"-i-sx = 6_’5 :0.1561)(
6 4
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. = 1 1 1 1, . .
b. Given X=§X1 +ZX2+§X3+5X4 is another estimator of x . Show

that X is an unbiased estimator of u

(o SX1t X, +0.5X,+2xXy)

E(x)-E( sx)

= 1 €(0.5%,+x,+0. SX3t2xy)

4.-

2‘; [ (0:5x,)+€E(X2)+E (0. 5X3\+E(qu]]

=L (0.5 MxtMx+0.5x+2Ux)

£

21,4 MK = X
"I'
~ %
var(x)z var(d s x;)
N 129

=1
Elvqr (05X, 4X;,+0.5 X3+ 2x,)

=1
-,:L [VQT(O.SX\)-PVQJ‘(XI) + vay (0_57\3) +Var (zxii-)J
=1
:1 [o-ZSVQP (Xa)+ var(X)+0.25 var (%3)+ 4 vor (’"ﬂJ
2
2 &1(0.7_5 6lx+6x+0.256% + 46x

*5.56% 0346
16
c. Between X and X , which one is the better estimator for 1 ? Why?

K is o more efficient estimator of mx than

X because it has smaller variance.
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