Homework #9 Solution

ENCE 302 - FALL 2001
Due M, 11/19

Problem 1:
Textbook: 5-2
Px(x) = {0.55, 0.33, 0.09, 0.02, 0.01}

X = jxpx (x)=0(0.55) +1(0.33) + 2(0.09) + 3(0.02) + 4(0.01) = 0.61

(x X)' Py (x)=(0—0.61)>(0.55) +....+ (4 —0.61)>(0.01) = 0.6579

§=+0.6579 =0.8111
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Problem 2:
Textbook: 5-3

2

fX(x)=32L6 forl<x<3
3 3

u:Ifo(x)dx:j ( ]d —I—dx 2.3077
1 1
3 3

$* = [(x—n) £y (x)= [ (x-23077) (32"6) 0.2592

1 1

=4/0.2592 =0.5091
Problem 3:

Textbook: 5-6
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Problem 4:

Determine the maximum likelihood estimators of the parameters for the normal
distribution using an approach similar to the one provided in your notes for the lognormal
distribution. Ifthe following five measurements were collected as a sample, estimate the
parameters of the normal distribution:
25, 20, 28, 33, 26
*%%* SOLUTION ***
For normal distribution,
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i=1

=117 (x,-)=ll[6jge"p{‘%(% _HJZ

The logarithm of this likelihood function is

R IR RN IS [ fx-nY
lnLlZl:ln{G\/%explz 2( - ] } [:1{'0 ln[cs\/%] 2( - j}

To maximize the likelihood function, we take the derivatives with respect to # and G, and
set them equal to zero:

Ant) L3 (s~ k1=

8}1 - 20 2 i=1

or Zn:xl. -nu=0

i=1
Hence,

1 n
n= ;;xi

In a similar manner
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Hence,
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So, based on the above results, the maximum likelihood method produced the same
results as the method of moments.

25,20, 28, 33, 26
For the above values,

25+20+28+33+26 132

Y= =26.4
5 5
o (25-26.4)" +(20-26.4)" +(28-26.4)" +(33-26.4)" +(26-26.4)" _ 3
5-1 '
Hence, B
h=X=264 for normal distribution
c?=85"=223
Problem S:
Textbook: 5-10
@) H,: p=10
. P(X>12)=Pp|z 51210 =P(Z>2)‘=1-P(Z<2)
5/425
=1-0.9772 =0.0228 - |
® P(x>12)=P|Z> 2L | pz>4)=1-PZ<4)
77 5/4i00
=1-1=3.17x10"

- 12-10
(C) P(X>12 =P yA = =1
b )= ( >10/ f‘sz P(Z>1)=1-P(Z<1)

= 1-0.8413 = 0.1587

@ PE>6)= P(Z< 6-10

—== = P(Z< -2) =0,
10/\/2?} (Z<-2)=0.0228
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