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Caarsenng

Obser ved

1&W¢(Y|X) laWQ,qb(Y)

observe ¥ = ACFE

A>zx

Notation: y = A




Examples (?)

@ partition (Pxed, or r andom but in dependen)
CAAR

@ 3 door problem X=do or with c ar behind
Y=two doors still closed
= {your br st c hoice, other door | eft c losed}

forgetfu | /

quizplayer

@ 3 door problem X=do or with c ar behind
Y=four br st c hoice, other door | eft c losed)




Caarsenng AT RANDOM

:

@ can do statistical analysis of data at f ace value
ie, asif we ob serve 1{ X € y}

o Likelihoodis P (X € y)

® Can use naieve EM




Caarsening at Ran dom
1S
Pi(Y = y|X =x) issameforall x ey

Ps(Y = yIX =%)" P (X €y)

/

any xr €y




How t 0 simulate an arbitr ary
CAR mechanism?

WRONGANSWER:

o generate x fr om lawg(X)
o generatey fr om lawy (Y|X = z)

@ report Y=y




Gill, vdLaan, Robins

@ Omndomized monotone coar seningO?
but 4C AR madels which are not RMC

& -C AR madels which cannot be ho nest
(do nott ell the tr uthth

@ honess CAR <—RM C?




GrYnwad and Halpern

o dcu te CAR algorithms but w hich are fr ail,
le, become non CAR under p erturbation
of parameters --- n eed delicate Pne tu ning




Manfred Jaeger (¢lbo rg, CS

@ robust CAR ! CC AR

@ honest CAR ! CC AR

@ RMC ! CC AR




Gill and GrYnwald

TiA =TT ¢

ZT&'A:1 Ve € E

A X
linear equalities

e 0 VA
-

linear in equalities




Gill and GrYnwald (J aeger almost):
T o= (T4 o8 B

o {CAR T}isa convex polytope

@ every CAR 7ris a m ixtu re of extr eme CAR
models

@ each extr eme CAR has rational probabilities

@ rational CAR <—r andom unifor m mult icover




o multicover A se tofn onempy sub sets of E
allowing multiplicity, covering E

@ uniform multicover: each xin E Is in the
same number of el ements of A

@ depth of u niform multicover: th is number

o rational CAR <= d niform multicover A
given x in E, choose element of Ac overing
X, uniformly at r andom, ie, prob = 1/ de pth




@ Intersection of r ational hyperplanes is
rat ional p oint

o take LCM, write rational 74 — nA/’rL

P\

mult iplicity depth

Iy = N YVSsE
A>dx




_:

@ rational CAR are dense in all CAR

@ every CAR is mixtu re of e xtr eme (rat ional)
CAR

@ every CAR has nice, robust (?) a lgorithmic
description

@ but ob viously, dishonest w hen depth > 1




@ Bu u nattr active when depth is v ery large

@ Sq HOW LARGE CQJLD IT BE ??




& VERY LARSE! : Fibo nacci CAR




FURTHER CHARBTERIZATION:

Extreme CAR ! m ulticover unique for its support

o M £ inci dence matr ix of su pport of A

o Aise xtremeiff M 47 = 1
has unique positive solution




Fibonacci CAR

@ #E =1 :o0nly one CAR itis Fibo nnaci

@ #E =2m+1:

@ take support of Fibo nnaci CAR for #E = 2m -1

add tw o pointst o E

add ONE of the n ew points t o each coarsenng in
OLD support

add t o support: {O THER rew point, all old p oints}

add t o support: {tw o0 new points}




DEFINE: Fo=F1=1;F, =F, 1.3 i1 o
CLAIMS:

o MAZ =hd saunique posiive
solution for e very odd n=#E

O Tipduas "R ATS — e ey g N |

PROOF: Induct ion

CONCUSION: The maximal de pth of e xtr emd CAR
grows at | east e xponentially with n




FINAL REMARKS

robustness is what y ou make of it

a cute algorithm is not n ecessarily a NATUREal
mechanism

Fibonnaci (3) is the f orgetfu | quizpl ayer :
IS the re a natural mechanism for Fibonnaci (2m+1) ?

statistical inf erence with n on-CCAR CAR

statistical inf erence with n on-CAR

relative CAR -> useful non CAR models?




