
 

Renard 7.4 in the textbook will not be
covered However I encourage you to read
the material as A B useful

LChapterT Statistical internals for a single sample
Confidence Intervals

mm

Suppose we had an estimator for some parameter 0

Ghana sample x axis x xD On is a port estimateof 0
we want to know how close 8 is to 0

at the very least we could sample repeatedly and try to
an interval where is likely to take values

Defy A look a Confidence interval CI for 0 is an

internal Kx XD UH XD such that
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The term ta is called the confidence

usually wewait 90 6 0.11 95 2 0.05 99 x o ol

Note that the upper and lower confidence loots UK Xn
and UX Xnl are statistics of a randomsample and

therefore finding a CI depends heavily on the distribution
ofthe population ad known information



Confidence Interval on the mean of a normaldistribution
with known variance

In the section we assume that we are sampling a normallydistributed population with known variance 02

Though hrs somewhatunrealistic to assume that the variance is known
it will illustrate the bum ideas
Let It be our sample mean we want toestimate me

Since we are simply a normal I U u 04h
we want to find a confidence interval L U which is
symmetric about It

Standardizing I to Z X we find a value 2 depends

on a such that
otr
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Pfzaaf 4
Find Zoya
in the Z score
tables
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manipulating this expression
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LCE UCI
The interval LCI UCLA IT HEE I tZ rs a random interval

since the endpoints involve the randomvarable I
for a point estimate I I the look D confidence Akmal form
mtvu Ex Zygote It Z Fu



The value I Vril is called the marginoferror Emm

The length of the internal 2 24 EE Btueprecrsron 2F7arm

E Find the 95 confidence internal for the wear

of a normal distribution with 0 60 and ample
size 36

Edn'll004 a 95 I 0.95 a 0.05
Now Z rs by defutror the value such that

p Z E z Z I O 025 o 975

Z scrutable 0 242 1.46
Therefore the marginof error Elias

E z fE 1.9616 196 660 196
00km907

So given a sample mean I the CI for that eshafe
B I I 19.6

Choosongsayslesze
when estimating parameters we would like to be as precise as
possible
this means that we want to wake the margin of error Ff
as small as possible

Fact Suppose that we are sampling a normal distribution
with known vurance of If we are approximating ie
worth IT then our margin of error will be at most E
so long as we take our sample to be of Sze

n TEE.IT
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I ought eger

E Suppose we are sampling a normal doshrbutron
with 0 60 what sample Soze do we need to hone

a 95 confidence interval of the neon with precision 20

Solin From the last example Zoya 1.96 Therefore

we need a simple size of at least

n I K't6 6141 5139.497 136
r
E Precision

So a sample sizeof 36 gave us an error of 19.6 and we need
a sample size of136 her E lo


