
Con�dence intervals
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Last time: Wald con�dence intervals
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Methods : 1^3 ≈ NCB, I "CBD⇒^pi≈NCBi ,#
' (Dii)

withdiagonal
entry

waw : Bit ZrETÉÑ3)ii
in

1- E quantile

of NCO;D

e. × .
95% CI ⇒ 1.96



Example: Titanic data
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95% CI fops} :
1,192-+1.966.2433=(0.716,1^668)



Test Ho :B }=b HA :B } _tb

1-✗ CI for Bz
= { b : fail to eject Ho :B}__b atlerelx}

95% CI for Bz : [0.716, 1.668]

Ho : 133=0.716 2- =
"19%2%-3710 = 1.96

HA : 133--10.716 p-value = 0.05

Ho : 133=1.668 2- =
-1.96 p-value = 0.0s

HA :B} -1-1.668

2-
=

I"%y} = 0.192

Hoi 133=1

HA : 133=11 p-value = 0.848
> 0.05



hi . 133--1^33 2- = s¥,z,
= 0

HA :B} _tB3 p-value -4



Con�dence intervals for linear combinations
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Let Child ,
^ . -

,
Ha ,Yn) bean observed setof data

model: Yi - Bernoulli ( pi)

last,¥pi)= BTXI BER
" "

Let ⊖ = ATB AEIR
""

we want 1- ✗ CI for ⊖
⊖

D É = aTÉ

2) ≈ NCB, I
_ ' (B) ⇒

≈N(aTBM
,
at#

'

(B)a)

3) 1- 2 world CI : ⑤ ± Z , -EÉ

= atÑ ± Zi -%FÉÉ
contrasts : special case where Eai = 0



Class activity

https://sta712-f22.github.io/class_activities/ca_lecture_16.html
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95% CI for Bu - 133 : 10.913
,
2.098)

we are 95% confident that the true difference

in log odds of survival between first { second class

passengers is between 0.913 and 2.098 , holding
sexts age fixed

ooos-sco.ie : (e
"""

,e

""

) = ( 2,492,8150)



95% CI far log odds d- Survival for a female
,

Zoyrolo, V0 class passenger

est . log odds = atp at = ( t , 0,291 , 0,0)

interval : (0.982
,

1.931)

what about the probability ?

@

0.982

( ite ) ,"e?→ ,) =
6.728 ,

0.873)

for odds just )
is bijective

This works b/c
on the right range



Inverting the likelihood ratio test
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Etcc : Normal data

✗iii. , Xn
~ Nlm ,

1)

Hi. µ
= Mo

ha :µ≠ Mo

Lin)= it
exp{ - Iki -ni}

i=i

⇒ elm)=nlogC¥g) -ÉÉC✗i-nY
j=1

LRT :
2kt) - 2l(no) ~ X}

2h45) - 211µA = {Kind - [ (Xi -IT
i=i e- = ,

or

[ Lxi - IT = [Xi -2×-24. ¥-5 = [ ×! - net
e- = ,

i=' i= , i= '

i=I

[ (✗ i -not = [ Xi' - 2nIn + net
in

i=1



⇒ 2eLI ) - 2km0) = n(Mi - 2mi +455)

=n( I -no}

⇒ reject when n(I -not is large

or
, reject when / In ( I _µ◦) / is large

Fill -no) ~N( 0,1)

⇒ reject when rnLÑ -Ma) > Zi - E or L
- Z

, _ g-

so
, inverting

the LRT for a normal distribution
is equivalent to

the Wald confidence interval!



I

⇒ a) fix)=aé
"

[(1) = IT ]
✗ i

= > t.la)= [ dog] - Xxi)

[ =L [ =/

⇒ ¥ eat. [
⇐ - ✗i) Eto ⇒ i. = I

Eixi
c- = ,

LRT : 2111) - 21¥
test : Ho : 1=70

HA :# =/ to = zlnlogi - I Ex;) - 2k1g to
- %E✗i)

= 2(n1og( ¥) - l ) - 2k10g to -7*2×-1

= 21 - ntogcx) - I - nlog to 1- to Exi)

reject when 2 ( - ntoglx) - I - nlogrto t7oE✗i)
>×? .in

we can numerically determine values % for which we reject , but

there isn't a nice closed - form solution



Types of research questions

So far, we have learned how to answer the following questions:

What is the relationship between the explanatory variable(s)
and the response?

What is a "reasonable range" for a parameter in this
relationship?

Do we have strong evidence for a relationship between these
variables?

What other kinds of research questions might we ask?
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Making predictions

For each passenger, we calculate  (estimated probability of
survival)

But, we want to predict which passengers actually survive

How do we turn  into a binary prediction of survival / no
survival?
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Confusion matrix

Actual

Predicted 344 70

80 220

Did we do a good job predicting survival?
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