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1.Distortion of probabilities 2.Particular models
Vertical Barrier: Pypyi(A) = max{bPy(A) + a,0}

a<0,b>0,a+b<1
AL X

Neighbourhood models

d: distorting function

— comparing probabilities 85 PY= 1P| d(P. P) <&
é H-OW wan - 0 distorting factor (Fo) = {7 dl ) j Linear Vacuous: Ppy(A) = (1 —0)Po(A)
e robustify a probability Se[0.1], A X
- measure Fo? Increasing Transformations
o 011 [o.1] nerens (ISDari Mutuel:  Ppan(A) = max{(1 + 0)Po(A) — 9,0}
g |V, 1| — |U, 1| Increasing >0
@ ¢ 0 P(A) — g(Po(A)) A#X
Increasing transformations can be ex- 1 A=X Total Variation: BTV(A) — max{PO(A) — 0, O}

pressed as neighbourhood models 0>0 A4 X

3.Distortion of lower probabilities 4.Particular (imprecise) models

Imprecise VBM: Q, ,[PI(A) = max{bP(A) + a, 0}

Distortion procedure

A: family of distortion
parameters

P(A)

And. ..what about
starting with P?

Imprecise LV:  Q:[P](A) = (1 —9)

Oy fren: family of transfor- ¢)\ B(A) A 7& X
{ahrea mingyfuncttions Q)\[B](A) — 1 ( ) A— X
gb)\ ; [0, 1] — [0, ].] -
@) increasing

oA(t) <t

Imprecise PMM: Q""[P](A) = max{(1 + §)P(A) — 4,0}

Imprecise TV:  Q/V[P](A) = max{P(A) — 4,0}

5.Desirable properties

Basic properties Distortion of credal sets

Expression as a neighbourhood (P8):
M(Q,[P]) = {Q d(Q.P) < i}
for some function d comparing probabilities and
lower probabilities and 1 depending on A
Extreme points commutativity (P9):

Expansion (P1):
QP < Q [P]if A = Ay
Semigroup (a) (P2a):
QAO[B] = P for some A\g =< A for any A € A
Semigroup (b) (P2b):
Q)\2+)\1[B] — QAQ [Q)\l[BH
Structure preservation (P3):
QA[E] preserves the properties (ASL, coherence, ...) of P
Reversibility (P4):
P(A) = gpA(QA[E](A)) for some )

Proposal

Q,[PI(A)=infeQ(A) | Qe | M(Q[P])
Peext(M(P)
Strong commutativity (P10):

mM@\P) = |J M(P)

PeM(P)

Which are the

desirable properties
for a distortion

procedure? : :
Invariance properties

Permutations (P5) Marginalisation (P6) Conditioning (P7)
P - P° P ¥l P gat:
0. permutation [1: partition of X O Regular extension
A={x,..., Xj, } P" restriction of P B such that
A% = {Xa(il) ..... Xa(ik)} to P(I‘I) Q)\[B](B) >0
P7(A) = P(A%) QA[B]“: restriction of Pg = P(:|B)
Q,[PI7(A) = Q,[PI(A7) Q,[P] to P(M) | Q,[Pls = @,[P](:|B)

QP — (Q,[P])7 = Q,[P"] QP — (Q,1P)" = Q[P Q[P (Q,[P]) 5 = Q,[Ps]

(P2) (P3)
ﬂ Which properties Model | (P1) (P2a) | (P2b) ASL | Coh.|2-monot. k-monot. (P4) (P5) | (P6) (PT7) (P8) (P9)| (P10)
— . v v

= are satisfied IVBM | N.A.| NA. | NA. VvV |/V/ | VV/ £ b £ 0 and ming P(Ix}) > /s v/ Y v v P 2-monot.
4 by each model? V. (v I I I Y | 4 YOS V4 ool Y
m if & < min, P({x}) P 2-monot.
Q: ILV v o Y O vy s 4 44 o v 4 4 /
P 2-monot.
v v v v
e A LA (L if Q[P](A) >0 for A#£ 0D if min, P({x}) > /145 LA AL if P(A) >0 for A#£( (L P 2-monot.
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