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Basic Preference Logic

 Start with a basic preference order < (reflexive
and transitive) over a set of objects (or states):




Basic Preference Logic

M@= Oy
M, % = O ¢
M, JE= Oy




Preference Logic

- Are stars preferred to squares?

* Is red preferred to yellow?
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Preference Logic

» Existential modality:

-Mu=FEp iff dJv: Mo Eop
~-Up & —E-p




Preference Logic




Aggregation Logic

» Language: p € PROP,7 € NOM,a € AGE

P plil=ploVe|{)=p|{t)<p|Ey
{ alt|t|t/t

* Models: 9 = (W, 1,V)

B I(a) =<4

- {u,v) € I(t) & (u,v) € I(t) & (v,u) &€ I(t)
- I(t1 || t2) = I(t1) N I(t2)

- I(t1/te) = (I(t1) N I(t2)) UI™(t1)
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« M, u

o« M, u

= (1)~

Semantics

ifft Jv:ul(t)v&IMvE

- There Is a state at least as good as the current
state where ¥ holds.

= ()Sp Ml Fv:ul~)w &M Ep

- There Is a state strictly better than the current
state where ¥ holds.

it dv:9M, v
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Aggregation Logic
M, dI= (1] 2)5¢
M, - = (1/2)<y

M, % = (1/2)¢




Preference Logic




Which aggregation operators can
we represent?




Lexicographic (re)ordering

clalr]gl|o

clalt|lh|lo]ld]e

Letters r comes
match before t

Vmp 4
s
7Y
S Qg
amp =/l

= A



Can we get rid of hierarchies?




Arrow's Theorem




Axiomatization

» Basic Hybrid logic

- Preference axioms, M € {{t)=, (t)<, E}
— 1 — M1
— M M1 — M1
—i = ()5 < (O (p A =()=10))
» Aggregation axioms
=ty || t)Si > (t1)S0 A (t2)S0
=i — ((t1/t2)=F < (((B1)=5 A (t2)=5) V (t)= (A =) 1))




Labelled Sequent Calculus

k - <t1>g’i,/€ : (tg)ﬁi,I‘ = A
k : (tl || t2>§i,1“ = A

I L

L= Ak: (1) T=Ak: (t)=0
I' = A,k X <t1 || tz)gi

| R

k - <t1>§i,]€ : (t2>§z’,I‘ = A k: <t1>§i,r = A, 1: <t1>§k
k : (tl/t2>§i,r = A

/L

I'= Ak <t1>§fi 7 <t1>§]{i,r = Ak : (tg)gi
I' = A,k : <t1/t2>§i

/R
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