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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) 
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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 is constant number 

a. Find the value of b 

 

 

b. Find the answer for ( 2)P X d  

 

 

c. Find the answer for ( 2 3)P X� d d  

 

 

d. Find the answer for P(X 1)t  
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=CatbX, )t(atbxz)t(atbxzltcatbxyltcatbxg )
'
- Satbxntbxztbxztbxutbxs

=fC×)tfCX-11 )tfCXt27tfCXt3t- f- ( X -14 )tfCX-15 )

= 7+22+32+42-152+62+72-182+92+102=7+41-9
-176+25+36 -149+64

-187+700--385=(2171+2)+12121+13
) )

=

41-7=11

O.5btb-2.25btzb-7.5b.to .5b-10.256=1

8b=1
b. =Ig

=7 - PCX =3 ) - p(X=4 )

=7 - 0.0625 -

0.03725=0.90625--1
- pCX=4 )

=7 - D.3725=0.96875

=P ( X 7) + p(X=2)tPCX=3)tP(X-_47=0.25+0.7875
-10.0625+0.03725=0.53725
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3. Given X is continuous random variable. The probability distribution function 

(PDF) of this variable is 

1 6( ) ,0 3
9 9

f x x x � � d d  

a. Plot graph for ( )f x  

 

 

 

 

 

 

 

 

b. Find the answer for � �1 3P Xd d  

 

 

 

 

 

c. Find the answer for � �2P X t  

 

 

 

 

 

d. Find the expected value of X   
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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 

X and Y  

 

 

 

 

 

 

 

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

 

 

 

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

 

 

 

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

X given Y is equal to 1 

 

 

 

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

 

 

 

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

Ylx I 2 3 4 5 6of.fm/mfinfm/#/1H2hzhzH2h2

×1234sstot|Pi|2hz|2hz/2hz/2hz/2hz/2h
marginal probability of X -

- I

/Yµ#t marginal probability of 4=1

Pi 5/12 6112

P ( x 14=1)

X 7 2 3 4 S 6

pcx 14=11 Vs Vg Vs Vo ' is "s

PCXI -1=11 Exipcx- Xi 14=1 ) = EXIPCX -- Xi gy=1 ) =p , ,E×iPC×=xi,y=z ,
= (( 1. 7,21+(2.421+13.72) -114.721+(5.721+16.727)=72

Var (X 14=1 ) = E ( X - C- ( XIY -- 12 ) . PCX 14=1 )
'

- ((H- 7212.7g ) -1112-725.161+113-7212. Vg ) -1114-721? 're )
+ fls-vzi.to/-flo-7zl2e7s )

= 7013
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5. If 1 2 3, ,X X X is a random sample from a population with mean u and 
variance 2V . 1 2 3, ,X X X are not independent 

2
1 2 1 3 2 3

1( , ) ( , ) ( , )
4

Cov X X Cov X X Cov X X V      

X is estimator used to estimate mean value. 1 2 3
1 ( )
3

X X X X � �   

Find  ( )E X  and var( )X  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Given 1 2 3 4, , ,X X X X are independent identically distributed random variables 
from population with mean u and variance 2V . X is estimator used to estimate 

mean value. 1 2 3 4
1 ( )
4

X X X X X � � �  

 
a. Find  ( )E X  and var( )X in term of P andV  
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ECI ) -- C- ( t axil
= C- ( x , -1×2-1×3 )

=z[C- ( X , )tElXz)tE(X3) )
= }(uxtuxtu× ]
= } - 3Mt

=µx

varcx-i-varlz.ge?,xil--nIvarfXytXztX3)--w1z(VarCXy1tvarCXz)tVarlXz
) -12 COVCXIIXZ) -12 COV ( x , ,Xg)

+ ZCOV ( Xzixz ) ]
= # ( 7467 -17462×+7462×+7262×+7267 -17267 )
= Izz . ,{ 63=61

4

C- (E) '- C- ( In ,I,xi )varcx-i-varcz.fi/il--nIECXitXztXztX4) =fzVAt(Xrtxztxz -1×4 )

=1n(Ecxnltccxzlt C- ( Xz ) + C- (Xy) ) = (var (X. Itvarcxzltvarcxz ) -1
varCX4) ]=z(iextuxtiextrrx ]

'
- 41,162×+62×-162×+63 ]

-_ 14.4Mt
=µ×

'
- If @ 467--642×2=0.2561
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b. Given 1 2 3 4
1 1 1 1
8 4 8 2

X X X X X � � ��  is another estimator of P . Show 

that X� is an unbiased estimator of u  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
c. Between X and X� , which one is the better estimator for P ? Why? 
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5=1410.5×2-1×2 -10.5×3-12×4 )
C- II ) -- El Effi )

= { C- (0.5×1-1×2-10.5×3+2×4)
= (C- (O .sn/tECXz1tE(0.5X3ItC- (2×47 ]

=I4(D. SMXTMX -10.5Mt -12mi )
'
- tf . 4Mt =µx

varcx-t-varcz.I.fi )
= var (OSX, -1×2+0.5×3 -12×4 )

=¥z[varco.si/iltvarCxzItvarCO.sXz1tVarC2X4 ))
= # [0.25bar (Xnltvarcxz) -10.25 Var (xzlt4V9rC×4) )
=[0.2562×+62×+0.2562×+467]=5.564

=0.3462×76

E is a more efficient estimator of Ux than

I because it has smaller variance .

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

