
Guts for Binary Data 2/22/22

Response variable : Y= { to w/prob .

Tl

w/prob . I -1T

Goal : Model Tl using covariates Xi , Xy -

> XK .

Note : ECT)= IT 0<-1-111

① 4 ~ Bin (1,1-1) ← Random component

2=2 +px ← Systematic component

gt) = -11 ← link function

↳ Linear probability model : Tltx) = ✗ tpx
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- ← xxx - Interpreted
: Our probabilityo,,⇒¥ y
y,, why y, ,
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/

Not predicted value of

p : change in it 4 when x=o - why?
for a 1 unit increase → if c- { 0,13
in X

.

Is?neFodel : - ao
- ✗ + px a oo

but 0<-1-1--1



franinghan.fr# TTCX) =

-20.188-971-0.003-777e.sn#skd
The probability ol

not usefulhaving a heart attack
- extrapolation (Sbp =o)increases by

0.00377 for each - neg.pro#.
1 mmHg increase in

SBP .

A 1 mmHg increase in Sys .

blood pressure is

associated with a 0.00377 increase is estimated

prob .

of a heart attack .

② Logissim : " Logit link
"

Random : You Binci
,
-n) link : got)= log /¥-1)

systematic : n= ✗ tpx 1
"

log odds
"

log /¥, ) = a- px

⇐ ¥- = e✗tP✗ ← odds

ettpx
⇐ IT =

÷g,
← risk

¥7 co
,
,)\y=¥→

p >o
is called a

*?

,µ#p% logistic curve



Interpret 2 . p
?

2 : The probability that 4=1 when 4=0 is F÷a .

The odds when x=o are e?

p : odds ratio ✗+1 to ✗

10

e✗+ptx+④
= =*
-

Fran
.

Ex : log ( ) = -3.01+0.01667

Exponential Cocks : e-
%"

=

0.0494

go? 166 = 1.0167 ←

% increase :

~ estimated

odds ratio
1.67%

for Xtr to ✗

A one mmHg increase in SBP is associated

with a predicted 1,67% increase in odds •
a CAD

.

- -

what about a 10 mmHg increase in SBP ?
=

exp ( 10 -B) = 1.180s → 18%

Predicted probability for ✗ :

1^-11×7 = exp (-3.009+0.01667)
¥4300970.016671)



xtpx
Ttx)= ,¥¥,

← rate of charge in a- tx)

depends on value of ✗

df×) = picx) (1-+1×1)
← slope -Changer
line to logistic

L curve at ✗

Largest when 11-6×7--0.5 ✗tpx2. ⇒

o.st-F-rpxo.es#c--log,Io-.s-)--ai-px
x-

Median
effective level

Fran Gx : -t?÷? = 181.33 mmHg
2 predict . prob .

.fr Utp

13 0.5
"

Hypertension
"

SBP 2140 → ✗=/40

§ #(a) (1-7^1×1) = 0.0037

→ Predicted prob . of Utp for a 1 mmHg increase

in SBP around 140 mmHg increases by 0.0037
.



Plz a- 3)

③ Probit regression : ¥¥Random : You Binh
,
-a)

link : gta) = OI
- ' (Ti)

ofSystematic : Xs-px

E-
'it )

Fran
.

Ex : §- ' (1^-11×7)=-1.852+0.010 ✗

§'t) → 2--score that has area IT

under Std
.
normal curve below

E-
¥'t )

-1^11×7 = 01-(-1.8521-0.0107)
= PC 2- I -1.8521-0.010×1

e-

Std
.
normal
no.

Conf , interval for : OR BP= 140 to BP -_ 120 :

ettpcluo)
= ears

¥20)

① CI for p → (L,u)

② Leth
,
e
""

) - CE OR
.


