
Con�dence intervals
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Recap: con�dence sets

Let  be a parameter of interest, and  a sample. A
set  is a  con�dence set for  if
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Lasttime: createa confidence setby inverting a

test

CX., ...,
xe) =50u: (Xn...,fe) ARCOd

~tection region for

2-level testof

Ho:G
=Ga VS.

HA: G to



Using con�dence sets to test hypotheses
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theorem:Let0 and let (CX, ...,Xn) a

-

1- a confidence set.

For
any . ,

let

RIOc =ECX, -..,Xe):G.CCXn -.,Xel3

the testwhich rejects Mo:8:G when

(X, ..., Xu) ERCEd is an a-level test

If:Po. ((X, ..., X)
ER(00) =

4r (Or ECXn-Xall

-I-RX...,
Xall

!1- d

=1 - (1 - x) =x
Il



Example: Inverting the t-test

Suppose that . We want to construct a
 con�dence interval for .

Construct a  con�dence interval for  by inverting the -
test.
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rejectHo:M=Mo when lind), turn, I
=2 1-2CI =EMo:-ters,ndturn, s

= [X-tr, X+tm]



Another way to view this: X
---,

yu i Na,0

Q(X., ...,Xn,u) = X -M
~ tn -1

Distribution of QlXi, ..., Xu, u)
>

ne S/
does notdepend an e

pivotal quantity

To construct a l-a confidence setfar e:

Find a,
b St Pr(a Q(X, ..,Xxx)

=b) =1 - 2

I -
do notdepend an M

=31- x confidence set for
e

is EM:aQ(X, ..., xa,u)133

far
X -M ~ tr, a

=

- tn-,E b =turn,-

e.g. Sin
tr-1

N
--

a D



Pivotal quantities
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Let X..., n be a sample and &be crunknown

parameter. Afunction QLX...,X, OI is a called a

pirot ifthe distribution ofQLX., ..., X, 0) does

-

notdepend on t

Find c,b StPf(a Q(X,...,x,0)2b)
=1 - 2

Then a 1-a confidence setfor 0is

20: a1Q(X, . . .,
X,0) =b3



Example
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Let Rigor, Xe
id Uniform [0,0]

Want a 1-2
confidence setfor 8.

8 =Xin), so maybe we can use Xiu to createa

confidence set
(t -20,8])

P(X
=t) =(P(Xi2t)" =(2)

a(x.x,) =x =P( =t =(t) =t

en

pirot!

=>choose ab SE Plate
=>I!

E ↳
1 => ↳
a

X (n)

x
=>Interval = [* I
e.g. b

=1, a =a=interval:
[Xc,]

(1- acI)

leavivalent to inverting LRI)



a,b stPla? 2b) =1 - 2

*=[0,1] -a,bt[0,1]

P(*=b) =b P(*=a) =a

=>find a, b St b
M

- a =1 - 2

-

E.g.
b =1

- 1- a - 1 - a

I
=>

a
=2


