E ducatlon & Research

University of Anbar UNWERSIT'Y 0T \NBIR
College of Education for Pure Sciences

Department of Mathematics

O Sall ac Lowad) ALY 2 3alall s y2a




CONFIDENCE INTERVALFOR VARIANCE ¢
In this topic we have two cases

(a): The case of pis Unknown

_ 2
Let X2 = % chi-squared distribution with
2 _ 1 )2
n - 1 degrees of freedom where  §% = — ¥, (x; — X)

and S? is a point estimator of o2
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P(le_a/z <T<X2a/2) =1-«a

2

_ 2 _ 2
P<w<62<&>=1_a
X« Xz_ct

/2 1-9/,

THEOREM : If S? is the variance of a random sample of size n from a
normal population,a 100(1 — a)% confidence interval for 62 is

(n - 1)S? < o2 < (n - 1)S?2
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X“ey, X"1-as,

(b): The case of pis Known

N (xiepg)> N (Xi—Mo)’
P(Z]:l(xl HO) <0_2<21=12(X—1|»10)>:1_a

Xza/z X"1-/,

ESTIMATING THE RATIO OF TWO VARIANCES
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The statistic > is called an estimator of %
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THEOREM : If 6,2 and 0,2 are the variances of normal populations, we

2
can establish an interval estimate of % by using the statistic the random
1




variable F has an F-distribution with
rp = m — land r, = m — 1 degrees of freedom.
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F=

P (fl_a/z(rl, r,) <F< fa/z(rl,r2)> =1—-a

where fy_a, (ry,r,) and fa, (ry, 1) are the values of the F-distribution with

r; and r, degrees of freedom, leaving areas of 1 — a/2 and a/2,
respectively
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P fl_a/z(rl,rz) < < fa/z(rl,rz) =1—-«
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Multiply by 57

P(sl2 1 <022<312 1 ) .
=1—-a
522 fO‘/2 (ry,rz) 042 522 f1—0‘/2 (ry,13)

replace the quantity f. , by —~ Therefore
P q y fi-a;, (ry, 12) by ey (ror)
S,” 1 0,2  S,°
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P < < fa, (rq,r =1—-—«a
S, fl—“/z(r1:r2) 01> S,° a/z( 12)
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Confidence Interval for 2 .

1

THEOREM: if S;* and S, are the variances of independent samples of
sizes n and m , respectively, from normal populations, thena 100(1 —

2
1

2
)% confidence interval for ZL is

S,? 1 - 0,2 - S,? o (1 1)
r{, T
S, fl—“/z(rp r;) 012 S,? a2




where foc/z(rl, r,) isan f-valuewithr;, = n— landr, = m — 1 degrees
of freedom, leaving an areca of o/2 to the right, and fa /) (ry,ry) is asimilar f-
valuewithr, = m — 1and r; = n— 1 degrees of freedom.

Example: An optical form purchases for making lenses. A Scum that the
refractive index of 20 pieces of glass have variance of 1.20 x 10”° construct a
9590 C I for the population variance.

Solution :
n=20 ,s2=10"%x1.2

n-1=14
1-a =095 =>a=0.05
¢ =005 = 1-2£=0475

7\2; = 32.585 ( N=19 G Jsaall (10 )

}\21_%:8.9066 ( n= 19( c’_;;,;d}&\w ) ns2 ns2

! 7&21 o

S
N[
N

= (7.304 x 10° , 2.694 x 10° )

Example: n = 12 taken from N (p, 6%, X'=10, S*=9.Find : 290 % C.I.
for 2.

Solution

n=12 , X'=10 , $°=9

1-a=09 =>a=0.1=>2=0.05

=>1-2=0.025

A2« 05 =19.675 1 A2 &, 0p5) = 4.575 then (52 53— )=(5.48, 23.606)

[0 4
2z 172

Example: Construct a 95% C I for 6" with unknown mean using the
following sample :

45,102,105, 98, 136, 19.2 ,155 ,13.3,108 , 164.




Solution

g2 = T&i-X)
n
1- =095 , n=10
=>n-1=9
N Xi 123.2
X =22 =2
X =12.23
152.42
SZ: 510
$%= 15.292
(04
- =0.05
-
—— =095

AP 005 = 16.919
AP 05 = 3.325

A2 A2

2

N

16.919

Xi X-X (X -X)
4.5 -7.73 59.75
10.2 -2.03 4.12
10.5 -1.73 2.99
9.8 -20.43 5.9
13 0.77 0.59
19.2 6.97 48.5
15.5 3.27 10.69
13.3 1.02 1.04
10.8 -1.43 2.04
16.4 4.17 17.3
123.2 152.92
ne e gm(robsmy | 23P0)=(9.038 | 45.90)
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N = Jsaall e dad 330+ ddasdl

ainall 138 ol + 90 48 Jaleay 22 S = 9 S5 N(10, 6%)

1- =095 =0a=0.05=> % =0.025

1- ¢ =0975

A2 55 =13.1197 , A2 25 =40.6465

0.025

0.975
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= (5.5355 , 17.1498)

Example: Ar.vofsize 21-N (i, 6% with S* = 9. Determine 90% C.1. for
2
(9

Solution

n=21 , $*=9

1- a=090 = a=0.1=> % =0.05
1-%=095

n=21 =>n-1=20

2 20

N2 =31410 , 22

0.95

= 10.831

N |

nsz nsza ): (21 (9) 21(9) ): ( 6.017 , 174)
2

A2q ! kzl_ 31410 ' 10.851

Baslan it 5 AS Jilka 67 (5SS Ladie (g — pup) e

N, (n14n2)-2 1,1
(X'1-X)+t SP |-+ —

2

n1(S1)2+ n2 (s2)2
SP \/ (n1+n2)-2

Example: n,=32 ,X;=72 ,5=8 ,n,=32, X', =72 , S,=8. Constrict
a 99% C. I. from the difference of mean (Assume S.D are equal)

Solution:SP\/nl(sDH"Z(SZ)Z = gp \/(32)(64)+32(36)

(n1+n2)-2 62

1- =099 =>a=0.01=7.18 Where% =0.005
= [(72-70) £ (2.660) (7.18) \/g ]=[2£19.0988 (0.156) ]=[ 2 £ 0.298 ]

=[1.702,2.298 |




