<< PrSAT"

s Computing the Measure on the State Descriptions
» Finding Models in Maher's System

x_2y_:=-xVy;

x_=y_:=(x2>y) A(y>%);

map = {aj¢ » sl, a2 » s2, a3 »s5, ag > s6, a4 »s3, a; »s4, ag»>s7, a; » s8,

ajs » s9, ag »sl0, a;p»sl3, a3 »sld, a;; » sll, a; »sl2, as » sl5, a; »sl6};

MaherModel[f_, g_] := PrSAT[{Pr[Fa A Ga A Fb A Gb] == sl1, Pr[Fa A Ga A Fb A - Gb] == s2,
Pr[FaAGa A - Fb AGb] ==s3, Pr[Fa A Ga A - Fb A - Gb] == s4,
Pr[Fa A\ - Ga AFb A Gb] == s5, Pr[Fa A -~ Ga A Fb A - Gb] == s6,
Pr[FaA-Ga A -Fb AGb] ==s7, Pr[FaA-GaA -FbA -Gb] == s8,
Pr[-Fa AGa AFb AGb] ==s9, Pr[- Fa A Ga AFb A - Gb] == s10,
Pr[-FaAGaA -FbAGb] ==sll1, Pr[-FaAGaA -Fb A -Gb] ==s12,
Pr[-Fa A -Ga AFbAGb] ==sl13, Pr[-FaA -Ga/AFbA -Gb] == s14,
Pr[-FaA-GaA-FbAGb] ==s15, Pr[-FaA-GaA-FbA -Gb] ==s16} //. {yr> £, Ye>9}1;

MNC = MaherModel[1 /1000, 1/10]

{{Fa% (a2, as, @7, ag, a1z, a13, A14, 16}, Fb > {az, as, a9, @10, @12, A13, A15, A6}/

Ga - {ay, a7, ag, @11, A12, A14, A15, A16}, Gb > {@s, ag, Ao, A11, @13, A14, A15, A16}
Q- {a1, az, az, aq, as, ag, a7, Ag, A9, A0, A11, A12, A13, A14, A15, A16} } s
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EvaluateProbability[Pr[(Fa>Ga) A (Fb>Gb) | Fa/AGa], MNC] // N

0.8995

EvaluateProbability[Pr[(Fa>Ga) A (Fb>Gb)], MNC] //N

0.998491

cons = And @@ AlgebraicForm[ {Pr[Fa A Ga A Fb A Gb] == s1, Pr[Fa A Ga AFb A - Gb] =s2,

Pr[Fa AGa A - Fb AGb] == s3, Pr[FaAGa A - Fb A - Gb] == s4,

Pr[Fa A - Ga A Fb A Gb] ==s5, Pr[Fa A -Ga AFb A - Gb] == s6,

Pr[FaA-Ga /A -FbAGb] ==s7, Pr[FaA-GaA -Fb A - Gb] ==s8,

Pr[- Fa A Ga /A FbAGb] ==s9, Pr[-FaAGaAFbA -Gb] ==sl0,

Pr[-FaAGaA -FbAGb] ==sl1, Pr[-FaAGaA-FbA -Gb] == s12,

Pr[-Fa A -GaAFbAGb] ==sl13, Pr[-FaA -Ga AFb A - Gb] == s14,

Pr[-FaA-GaA -FbAGb] ==s15, Pr[-FaA-Ga/A-FbA -Gb] ==s16}, {Fa, Fb, Ga, Gb}];
FindMaherModel[props_] := FindInstance|[

O<y¥r<1&&0< yg < 1&&AlgebraicForm[ (props && cons), {Fa, Fb, Ga, Gb}] //. map, {¥r, ¥cl}];

FindMaherModel[Pr[ (Fa> Ga) A (Fb>Gb) | FaAGa] <Pr[(Fa>Ga) A (Fb>Gb)]]

(o v v )

FindMaherModel[Pr[Fb = Gb | Fa A\ Ga] < Pr[Fb = Gb] ]



2 | maher.nb

FindMaherModel[Pr[Gb | Fa A Ga] < Pr[Gb]]
{}

FindMaherModel [Pr [Fb = Gb | Fa = Ga] < Pr[Fb = Gb] ]
{}

FindMaherModel[Pr[Gb | Fa = Ga] < Pr[Gb]]

1 1

{{reo e 7l

FindMaherModel[Pr[Gb | (Fa = Ga) A Fb] < Pr[Gb | Fb]]
{}
FindMaherModel [Pr[Fb = Gb | Fa A\ Ga A\ Fb] < Pr[Fb = Gb | Fb] ]
{}
FindMaherModel[Pr[Gb | (Fa=Ga) A - Fb] <Pr[Gb | - Fb]]
{}
FindMaherModel[Pr[Gb | (Fa A Ga) A - Fb] < Pr[Gb | = Fb]]
{}
FindMaherModel[Pr[Gb | Ga] > Pr[Gb | Ga A (Fa A - Fb)] > Pr[Gb]]

1 1

{frrorven o}

FindMaherModel[Not [Pr[Gb | Ga] > Pr[Gb | Ga A (Fa A -Fb)] > Pr[Gb]]]

{}

» Computing the Measure on the State Descriptions (full, 4 parameter case)
= Finding Models in Maher's System (full, 4 parameter case)

x_dy_:=-xVy;

x_=y_:=(x2¥Y) A(y>x);

map = {ai16 2> sl, a2 »s2, a;3 »s5, ag »s6, ajs »s3, a; »s4, ag »s7, a, » s8§,

a5 » s9, ag » sl0, a;p» sl3, a3 » sl4, a;; » sll, a; » sl2, as » sl15, a; » sl6};

MaherModel[f_, g _, 1 _, i_] := PrSAT[{Pr[Fa A Ga A Fb A Gb] ==sl1, Pr[Fa AGa AFb A - Gb] == s2,
Pr[Fa AGa A - Fb A Gb] == s3, Pr[Fa AGa A - Fb A - Gb] == s4,
Pr[Fa A\ - Ga A Fb A Gb] == s5, Pr[Fa A -~ Ga AFb A - Gb] == s6,
Pr[Fa/\-Ga /A -FbAGb] ==s7, Pr[FaA-Ga/ -Fb A - Gb] ==s8,
Pr[- Fa A Ga AFb AGb] ==s9, Pr[-Fa A Ga AFbA -Gb] ==sl0,
Pr[-FaAGaA -FbAGb] ==sll, Pr[-FaAGa/A -FbA -Gb] ==sl12,
Pr[-Fa A -~Ga A FbAGb] ==sl13, Pr[-Fa A -Ga /A Fb A -Gb] == s14,
Pr[-FaA-GaA -Fb AGb] ==s15, Pr[-FaA-GaA-FbA -Gb] ==s16} //.
{yr> £, ¥e>9, 221, L>i}];
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MNC = MaherModel[1 /1000, 1/10, 2, 1/ 2]

{{Fa% {az, ag, a7, ag, @12, a13, A14, A16}, Fb > {az, as, a9, A10, @12, A13, A15, A6} s

Ga - {ag, ay, ag, a1, A12, A14, A1s, A16}, Gb > {@s, ag, aio, A11, @13, A14, A1s, A16} s
Q- {alll A2y A3y Aygy Asy Agy A7y Agy A9y A10, A11s A127 A13, A14, A5y a116}}1
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EvaluateProbability[Pr[(Fa>Ga) A (Fb>Gb) | Fa/AGa], MNC] // N

0.8995

EvaluateProbability[Pr[(Fa>Ga) A (Fb>Gb)], MNC] //N

0.998491
cons = And @@ AlgebraicForm[{Pr[Fa A Ga A Fb A Gb] == s1, Pr[Fa A Ga A Fb A - Gb] == s2,
Pr[FaAGa A - Fb A Gb] == s3, Pr[FaAGa /A - Fb A - Gb] == s4,
Pr[Fa A\ - Ga A Fb A Gb] == s5, Pr[Fa A -~ Ga AFb A - Gb] == s6,
Pr[Fa/\-Ga A -FbAGb] ==s7, Pr[FaA-Ga/ - Fb A - Gb] ==s8,
Pr[- Fa A Ga AFb AGb] ==s9, Pr[-Fa A Ga AFb A -Gb] ==sl0,
Pr[-FaAGaA -FbAGb] ==sl1, Pr[-FaAGa/A -~FbA -~Gb] ==s12,
Pr[-Fa A -Ga A FbAGb] ==sl13, Pr[-Fa A -Ga /A FbA - Gb] == s14,
Pr[-FaA-GaA - Fb AGb] == s15, Pr[-FaA-Ga /A -Fb A -Gb] ==s16}, {Fa, Fb, Ga, Gb}];
FindMaherModel[props_] := FindInstance[0 < yp < 1 && 0 <y <1 &&A>0&&0< L <1 &&
AlgebraicForm[ (props && cons) , {Fa, Fb, Ga, Gb}] //. map, {¥r, Yer A, L}];

FindMaherModel[Pr[(Fa>Ga) A (Fb>Gb) | FaAGa] <Pr[(Fa>Ga) A (Fb>Gb)]]

{{yFaé,ygaz,/\%Z, L%Z}}

FindMaherModel[Pr[Fb = Gb | Fa A Ga] < Pr[Fb = Gb] ]

1 1 1
Hype—,yce—,/\eZ, L%—}}
8 4 2

FindMaherModel[Pr[Gb | Fa A Ga] < Pr[Gb]]

{1

FindMaherModel[Pr [Fb = Gb | Fa = Ga] < Pr[Fb = Gb] ]
{1

FindMaherModel[Pr[Gb | Fa = Ga] < Pr[Gb]]

HyFe%,yGez,/\%L L%%}}

This one result changes. That is, conditional upon Fb, we can have Fa = Ga negatively relevant to Gb.

FindMaherModel[Pr[Gb | (Fa = Ga) A Fb] < Pr[Gb | Fb]]

1 1 13
{{‘{Fe—, Ye o —s A2, L»—}}
16 2 16
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FindMaherModel[Pr[Fb = Gb | Fa A Ga /\ Fb] < Pr[Fb = Gb | Fb]]

{3
Interestingly, conditional upon NOT Fb, both results DO hold. Thisis the salient point Goodman shouldhavemade. Now, the
argument hinges completely on (RTE).

FindMaherModel[Pr[Gb | (Fa =Ga) A - Fb] < Pr[Gb | - Fb]]
{}

FindMaherModel[Pr[Gb | Fa A Ga A -~ Fb] < Pr[Gb | - Fb]]

{3



