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MONTY HALL PROBLEM
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* Subdistrbulions appear when. updating.
* Nofmalizakion is implick of the end.
* (an we do without subdistyibufions?
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THE QUEST For NORMALIZED KERNEL (OMPOSITION

(1) Work. up-to-scalor (1) Quobients wed b i
ARANRTI) it et oy o,
>\‘j4(><33) =jz(>(5y)5 =) 7lxa) = 31y

F(xa) = flgy + rloey

(D Work. vp-to-posindlrizd-sedar. (1) Normalizes Kerrels, it & is vt
A(X)'jlt(ng) =j:.(x;y)5 P(esar\/ed b-'f’ compasdion.

3> Work up-lo-validity . (3) Distebutive law. Black-tole
dist? - DMX— MDX oz 1 o Wity

PR if d(1)>0, '
dist?(d) {d,, dherwise .



ACCEPTING  TORMALZATION

per. Distibution monad, with, Kleish, cofegory Stoch.
DX = {d:X 53000 | 2 =1},
oer. Moybe morad, with Klesli cabeqory Por
MX = X+ {1].

per. Normolization, distibutive law candidate, n; DMX—> MDX .
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DISTRIBUTIVE LAW

(K TS=>ST) bebweor 9,00 wh (T, 1), sy
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HORMHUZQT\OH 1S NOT HSSOC\HT\\/E
PROP.  Normalized. channels do not have an associntive. comyosition.

Proof. Tndead, by theis fomuda, left aswoiated. compusition, (559)5 b , gives the right” vesul:
7, Ty .J(x54)-9(y52) hzsw)

L2({39)(x32)- hzsw) _ =0 Zyz (xy)-90ysz) _ Lyz .1(s9)9(y52) - h(z;5w)
TowJ30)(s2) hzsw)  Lzw. E4-1060)9(452) -h(zsw) L yzw . J(xs9)9(y52) - h(z;5w)
Zyz.1(x;4)-9(y;2)

Wie. vight associnted, compasibion, 75(g3hL), does wok.
Tz.9(y,2)-h(z,w)

. ° s Z . H *
(7(9‘(93M)(X;W) = Zy.j(x,y)-(g,h)(%w) — 9-90xiy) Zzw. 9(y,2)-h(z,w)
Zy.w. 7(("39)'(93h)(95"’) Tuu. (xs9)- Tz.9(y,2)-h(z,w)
g . D hzw)




HORMHUZQT\OH 5 NOT A DSRIBUTIVE [ AW
prop. Normalizafion. fails - D-rulipliottivity.

D D M D D M DMX_? DMX
(% " >{j ; ey MDX
DMDX? MDDX
proor. Wtk X ={x,y) insdl 2%+ %1) + A%y )+ %11» e DDMA.
on -~ AUSIH ABAl A1 € DDMX ~

fllxN + /z“y?? + [1) e DMDX %1x) + Vg.ly\lz Jrr\, A1) e DMX
fllxN + /z“y?? e MDDX Klx) +%sly) e MDX
A lx) + /zly) e MDX
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DISIRBUTNE JESQULAW

oer. A disibubive sesquiloos lods»emtwo moads, (%,%.S.T), omsists dfn djﬂr\buhve
Law (R):ST—=>TS m% ﬁdﬂ:&@m (R): TS—>ST sih Tat it

ks vight ivese, ()3 by wo i tdempoimt

The eguobion muy be epieledtly weken as Sollows.
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REMORMALZATION
PROP.  Norinalaotion is left absorplive, n(n({Y5g) = n({39).

foof.  Tn geteal, for oy distibube sespuilaw; we venson by sting dipgrams .
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UPoATES A o PRICRS

PROP. Jubstochastic Keds ack o noralized. Kerels:-
(©)+ Nom(Xs¥)x Subd(452) — Nor(X52),
defired by p<f = n(p54), sabisfies p<(f39) = (F</)<3 wd p<id=p.




[HE QUEST ror DTOCHASTIC KELATIONS

Non-Evpy Retamons.  Kleisl of the non-emply poweset monad, N.

May-MisT Rewamons.  Morphisms are relations, R X — NMY.
(RiS)( 3 )=3 \/ Q( j )/\S( j )
(K;S)(:;i)= RZE;Q v <X3))16Y. Q(YX;Z;') A S(y;L)).

Dukstra Reamions.  Morphisms ave reladions,  R: X — MNY.
(RxS)(x;2) = dyeY. RG;y)aS(y;2),

bt foling wherever FyeY. {(x;y) a9 (ys.L).




