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NDRNEDEICIR D, )

(A) (B) (€)
BRI57 BFS57 ERETIL
HELH p(Y,Z,X)
BETH [g»@\/®4_m — p(Y|Z,X)* p(Z) * p(X)
EREFI B
p(Y.Z,X)
BAT—5 BAF—5

K1-4: BAZAYDS BRZEX TV V7 5 —OBEYZHEAT S



CDESBEFRERTIZ7ICT2ENT-3BICKRD. BRETIA EZODAHN%EZIFT—D
DEAZET LS ICED T WZIC, B> TWEHhWEBLD {21,20} EXTUY I F—
HEEL TWBDWRWD {21, 25} DLBD DiEAEDE
{(21,2131),(21,2132),(22,331),(22,2132)} IEDWT, BAZZADENTWSENE SN {yl,yg}
DEEZH>TWD, IhHBREETILA 72(K1-3C),

IBECDEEDVFE F Z5t8 I 5cicid. BET—FY CBEEH Z, X 2 B)DHICA
nTeniEunun,

F =Eyznq(Z,X)—-Inp(Y, Z, X)]
= Diccla(Z, X)|p(Z, X|Y)] + —np(Y)

e g

Vv

KLD Surprisal
= Dx1le(Z, X)|p(Z, X)| + —Eq4(z,x) Inp(Y]Z, X) (10)
Bayesia:lrsurprise Unce;gainty

ZORERNK(10)2, 2FD, RB)TZ feofce 2 3h, Z, X [KiB>TWBET, DD, &
HOZHISARERE UL TRDbNDD T, HY N DT THERTHEIFIELL,

Bt LUFICH-3%/E>Tcmatlabd— R Z=8 > TH <,

clearvars;

% ERETIVENED I S5TAHIVETIVIPOIERK

% p(Z,Y)=p(YIZ)p(Z)

% FNZnconditional probability T, #AREICE T &1/
92=[0.2 0.81";

gY_Z=[[0.90.1];[0.2 0.811%

[Z,Y] = ndgrid(1:2, 1:2);
labels = sortrows([Z(:),Y(:)]D);
gm = table(labels(:,1),labels(:,2), 'VariableNames', {'Z', 'Y'});

gmc = zeros(size(labels));
for ii=1:size(gmc,1)
gmc(ii, 1) = gZ(gm.Z(ii));
gmc(ii,2) = gY_Z(gm.Y(ii),gm.Z(ii));
end
p_gm = prod(gmc,2); % sum=1(l7x3D &ML=

% generative model
gm = [gm table(p_gm)];

% posteriorDFt&E
% Y (observed) TIL—7ET
ung = unique(gm.Y);
posterior = table([1,[],[],"'VariableNames', {'Z',"Y", 'post'});
for jj = 1:length(unq)
sel = find(gm.Y == unq(jj));
for ii=1:length(sel)
newrow = size(posterior,1) + 1;
posterior(end+1,:) = ...
table(gm.Z(sel(ii)),...



gm.Y(sel(ii)),...
p_gm(sel(ii)) / sum(p_gm(sel)));
end
end
disp(gm)
disp(posterior)

phi_Zs = 0:0.01:1;
% YT LICEE
Y=1;
for ii = 1:length(phi_Zs)
phi_Z = phi_Zs(ii);
ret = calcVFEnew(gm, posterior, Y, phi_Z);
VFE(1,ii) = ret.VFE;
KLD(1,ii) = ret.KLD;
Surprisal(1,ii) = ret.Surprisal;
BayesSurp(1,ii) = ret.BayesSurp;
Uncertainty(1,ii) = ret.Uncertainty;
end

% plot

fig1 = figure();

fig1.PaperOrientation = 'landscape’;
fig1.PaperPosition = [4.8500 7.5000 20 8];

sp1 = subplot(1,2,1);

hold on

plot(phi_Zs, Surprisal, 'm.-');
plot(phi_Zs, VFE, 'k.-");
axis([0 1 0 2.6])

sp1.Box = "off’;

sp1.TickDir = 'out';

sp2 = subplot(1,2,2);

hold on

plot(phi_Zs, BayesSurp, 'g.-");
plot(phi_Zs, VFE, 'k.-');
axis([0 1 0 2.6])

sp2.Box = 'off";

sp2.TickDir = 'out';

function ret = calcVFEnew(gm, posterior, Y, phi_Z)
gZ = [phi_Z; 1-phi_Z];

post = posterior.post(posterior.Y ==Y,:);
p_gm = gm.p_gm(gm.Y ==Y,:);
Surprisal = -log2 (sum(p_gm));

VFE = sum(gZ .* log2(gZ ./ p_gm));
KLD = sum(qgZ .* log2(gZ ./ post));

% ZTI—7ET
ungx = unique(gm.Z);
pZ=[];
for ii = 1:length(ungx)
% p(X) = sum_S(9(X,S))
pZ(ii,1) = sum(gm.p_gm(gm.Z == ungx(ii)));
end
BayesSurp = sum(qZ .* log2(gZ ./ pZ));
Uncertainty = VFE - BayesSurp;

ret = [1;

ret.VFE = VFE;

ret.KLD = KLD;

ret.Surprisal = Surprisal;
ret.BayesSurp = BayesSurp;



ret.Uncertainty = Uncertainty;
end



