
 This lecture's notes are not based on the actual live lecture
they are a transcript of professor Siannis notes and are

added only for co gletion

Example

Let Xs Xv v s of N p o where o is unknown

a Find CI with confidence level 1 a for p
b Find a relation thatmust be satisfied by the magnitude
of the sample v so that the width of the CI is less
than do with probability 100 1 8

a w f es in the last lecture that the CI is
x ̅ tunsare I x ̅ t.us are

b The length of the CI is Etus are So hence we have
P 2Eur are 201 1 8 P T.no 1 8
P

ae
8 P
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P s o

so I Yis o where Evie is the point for
which P X Xvi 6 for X XE
So v u 1 Xvi e tis are which is the sought relation

Note
CI for the mean p of normal distribution
i If or is known and v30 then from CLT Central
Limit Theorem If NO 1 towards infinity



and the CI is x ̅ Zane
ii If sd is unknown and v30 the v.v I tune
towards infinity and the CI is x ̅ tu s.ae Slot

3 for the difference of means of two normal population

If the populations are not normal but the magnitudes
of the samples are vs.ve 30 then the following still
hold true because of the CLT

Let Xs Xu tis of N yes of and Yes Yu as of
NCue 8 We have x ̅ NCM I NCue and
x ̅ Y are independent so x ̅ I NLus fee I

Moment generating function Mx y t e
x ̅ t

éx ̅ éᵗT Mx ̅ t Myc t
For Xn N 4,02 we know that Mx t exp pt to
so Mx ̅ y t Metal My t exp Matt not
exp na ne 8 81

which is the moment generating function of N ly ye
0

Finally 2 noncot

i II of 8 are known then the boundaries of the CI
with confidence level b a for µ He are

x ̅ 5 Zane Jatin

ii If of of are unknown then



a if vs.ve 30 then an an approximate CI with
confidence level 1 a for us He is

x ̅ TIZar.FI ve
b if vs ve 30 then the case is complicated Weusuall
suppose that of 08 8 Then
Cus 58 Aug1 we 158 and these are

independent so v1 115 8 1158 Xiv
2 1 t.hn Not

Since X Y are independent X S YSE are also independe
x ̅ 5 Chs He

so T FEE

Feento.fi ttI t.tv

and the boundaries for the CI with c l I a for Ha he are
x ̅ 5 true are.FIiEEFTtE

Example
If d is a predetermined value for the error margin find
so that the 100 1 a CI for µ is not larger than

x ̅ 2 x ̅ 2

EssentialthETwant P lx ̅ pls 1 a

P J p x ̅ d 1 a p x ̅ d p x ̅ 2 1 a
but P x ̅ 29 fi p x ̅ 29 E 1 a so dear for
8 29 v 2935s



Example
Let X Xss 8 s of N p 09 1 with x ̅ 2
Find a 95 CI for µ It is given that 20,025 1,96

tuekt.Y xezae.fr 211,96 210,49
so 11 1119


