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Review : ( Sec .
i.2) Multinomial distribution

Response variable 4 can take on one of J categories :

1 w/ prob . IT, J

↳ = { 2 wlpob.kz [To = I

-

[= s

3

; ; → Multinomial
J w/prob is → n trials

2-= (#cat. 1, #Catz, -

, #¥)
- Unordered (Nominal) → Baseline - Logit Models

( Sec .
6.1)

- Ordered ( Ordinal) → Cumulative Legit Models
(See

.
6. 2)

Baseline - Category Logit Models

Choose one category to be the " baseline
"

category -
w/o loss of generality → J

Medel : consists of J- 1 equations :

j= 1,2,
-

i ,
JT

log ( ) - poj +Bijx , + - - - + ppjXp

= fII
Note: j -J → log ( ) __ log G) =o

For convenience
,
define fog = - - - = Ppj= 0



Notes:①

¥j
is not the Idols of cehegij

⇐
conditional odds

"

log ) =

"

logit
"

oh PL4=j I 4=j or 4=5)

2
"

logons
"

= "" / ?¥÷÷÷÷¥,)
② IfF-2 → logistic regression .

1n#És ? Model wlone predictor :

log ( = dj + B. ✗ j=4-,J1

If ✗ increases by 1 unit :

djtfjtxtl)
= e%+PiX . epj¥¥¥→=e -

-
Multiplicative change in the

conditional odds of j to J when

✗ increases by 1 unit
.

- Same wlmultiple predictors except holding
all other variables constant

(at zero if interaction term present)

How do we compare Tta to tb (b _tJ)



lost -1¥) = lost-¥¥÷)
= log - lost
= ✗at Pax - (2b + pbx)

= (da- ab) + Cpa- Pb)✗

Interpret ✗a-✗b
:

-g÷ =
eda
-•b) + (pops)x

If ✗ =o
,
the conditional odds oh a to b

are eda-✗b.

Interpret pa- Pb ? The conditional odds of a tib

are multiplied by e. Pa
-Bb when ✗

increases by 1 unit
.

How to model Tj ?

Reea Logistic regression - W = odds

W= Ttt ⇐ IT = ¥w
If logitct) = ✗tpx ,

then

-1¥ = e*P✗=W

⇐ a =

eatpx
¥px

↳ logistic one



With multinomial models : Since § -11J =\ ,
j=c

Jedi + fix = § ti
J

E- i

=

¥Y=¥¥

⇒ -1¥ = §¥Pi×=¥egi+Ti×
To find TTK = PCY=k)

,
we know E'

= e%+Bk× ⇒ edktBk×_g

* =¥÷÷÷→
@✗ktPkX

Noting that G- =p 0 =) Tk= É£→i×
5--1


