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Paired Data - Biram Response
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Medlen ar's Test of Independence for correlated proportions :
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- Only interested in
"discordant

"

pairs -
individuals in ( 1

,
2)th cell or Cz

,
,
)
th
cell

we say there is marginalhonnogeeits if

the = Tlz,

why? ¥= TTI , →

-111+-17+1 = (⇒ Thz) - ↳ +12,) = Thz-11-2 ,

let nk = hyztnz, → total # of discordant pairs

Then Under Ito
,

nine ~ BMC n&
,
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.

→ Use to get p-value

or n& > 10 (arbitrary rule of thumb )
,
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or Ii ✗En ← R

Exanp (Pediatrics , 2006) - Tire Safety
Researchers compared children's reactions to two kinds

of alarms : ① Conventional smoke alarm

② Recording oh mother's voice

saying the child
's
name s urging them

to wake up .

→ each child tested by each alarm → 2 measurement

per child



Mother Voice

Awoke DidNot Awake

Conventional Awoke 14 ④ 14
Alarm [

Did not ⑨
observed

,testawake got
to

23 1 24

Ho : Thz = -112, ( PCAwake / Alarm 1) =P(Awakel
Alarms) )Ttt
TttHa : Tliz -1--112,

pirate = PC # =o or I=9 I I~Bincqo.SI)

Let# = Miz R: sun Cdbinom Colors ,
Cprian to data 9 , 0.5)
collection)

= 0.0039063
-

⇒ Strong evidence that the probability of waking
ditches between the two alarm types .

Approximate p-value :

2- = Miz-Nz , = -3
- =°÷r¥21

R : 2- pnonml - 3) = 0.0026998

or pchisq ( (-312 , I
,
lower. tail -_ FALSE)



Mother Voice

Awoke DidNot Awake

Conventional Awoke 14 ④ 14
Alarm [

Did not ⑨
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How would the data be organized ma
zxz table if they were incorrectly treated

as independent measurements
.
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Asymptotic CF for -111+-71+1 : (depended data)

SEC-ñi+-*+i)=nÉ
CI : ⇒+-TT+ ,

± zk - SEC# it-1¥ ,)
e

from Nlqi)

Asthma Example → 95% Ct ( 0.01891 ,
0.03709 )

we are 98% confident that the the difference in

proportions of 13
-year-olds having asthma - zo-year-olds

having asthma ( vs - zo) is between

G. 019
,
0.037)

,
among children similar to those

in the sample .

We are 98% confident that the risk of asthma at

age 13 is
between 0.019 - 0.037 higher than

the risk of asthma at age 20 - - .

Notes on "
correct__ FALSE

"
argument in R .

When using a normal approximation Continuous)
on discrete data

,
we often employ a

" continuity connection
"
-

novena
:/Zi

= (mñn?¥nI
Yates

~ X ?÷
chi-squared : ×=E = I (14%-1-0.5)

"



there Generally - Modeling Framework

Option: Population- averaged models - Marginal models

PLY
,
=D = ✗ tf

| PLYE 1) = ✗ + SxtpL4z= 1) = ✗
✗ c-

= { I c-=/

8 = PCY
,
-4) -Pl4z=1 ) 0 E-2

or another common model :

login PCYe=D) = log (ÉF÷)=xs-£x.
→ Buy data are not independent .

"

Clustered
"

data
.

- Need different method for fitting these models →

generalised estimating equations CGEE )

→
"
Naive SES

"

- treating data as independent
* 4 Robust SES " → account for correlation
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