
Interval estimation

1 / 9



Motivation

Suppose we have data  with

So far, we have discussed:

Finding point estimates 

Testing hypotheses about the true (but unknown) parameters

What are the limitations of point estimates and hypothesis
tests for inference about ?
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Con�dence interval

How would I calculate a 95% con�dence interval for  (the
change in the log odds of dengue for a one-unit increase in
WBC, holding PLT �xed)?
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B. IEESEIB) c-1-x Wald CI

95%CI: -0.2891 1.96 (0,0134)

=(-0.315, -0.262)



Con�dence interval

95% con�dence interval for : (-0.315, -0.262)

How do I interpret this con�dence interval?
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B, is either in (-0.315, -0.262) or not

Cra 95% probability"for a specific internall
-

coverage probability
E

-

95% confident:ifwe take many samples and we

intervals, 95% shold contain
altered(unknown parameter

"We are 95% confidentthata one-mit increase
in wise

is associated as a decrease in logodds ofdengue by between
0.202 and 0. 3IS"



Deriving the coverage probability
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8 - NCE,var()) =EE -Na

(r -2
wald interval:Izg SECE)

↳ 4L-EESECE) 10 +ZESELE)
=1 - 2

I
enfints are

-
(function of data)random

P(8 - zzSE(0) =0 +ZESE(E)
=P( - zzSE(E) =8 -0 1ZESE(E) No,i

1-2

=P( -z = E =zz) =

xam,*
-t E

~N0,1

Note: 5. E [8-z SECE), +ZE SECE]
i.e. the a-level wald testof

= () =EE
Ho:=GVs. HA:G

fails to

reject



Formal de�nition
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Let &G be a parameterof interest, and Xi,Xn

a sample. Let CLX,X) 2 * be a set

constructed from X
--, Xn (=> aCX,.,Xu) is a randomset)

CX,
...,
Xu) is a menceset for 8if

inf Pr (0 GC(X, ...,X-)) =1 - 2

Ot H

↳i.e. FO, Pr(OECX, .,X)
1-2)



Inverting a test
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a-level testofMo: 0=00:Poo((Xy-,X) ERIOd) I
I
rejection

regier
Rem:LetO N be

a parameter of interest.

For each value of Go E, consider testing Ho:G=0.
vs. HA:O FG, and letRCGc) be the rejection region
for a level test.

LetCCX,
...,
X) =3 Go:LX, ..., Xe) ERCOd3

Then C2X, ..., X-) is a l- x canfidence set for 8.

Pf:Ot ((Xn -..,Xn)
=(X- ..,Xu)eR(0)

=>P(f(((X,,....,X1)) =Po((Xn -.,X)AR(t))
=1 - P6(X, ...,Xn) ER(E))

11 - x 2x-level test)//



Example

Suppose . We want to test

Find the LRT statistic for this test.
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Si LLOIX
Rejectto when

-IX
(0x) =(I)"15 X(n) =0 &mE

=X(n)

R

=>rejectto when toXa
> L

=>rejectto when OchX(n) or when it



rejectto when to Xcs ort
=>fail to rejectto when Xans! Go? Xas ki

confidence set =2Xcns XnKt] =[Xcn, XK']

So need K'St Po (O E2X,Xank])? 1- a

Pe(OE [X, Xank]) =Po(Xak' O)

=-Po(Xa <0)

=1 - Pe(X(n))
-1 -( =1 - ()

=u choosefor?" Yes,It


