
{X1, . . . , Xn}

{Xi1 , ...Xim} m < n ij ∈ {1, . . . , n}



X

p

H(X) = −
x

p(x) logp(x) = −EX [log p(X)]

E[ ]
X Y

Y X

H(Y |X) = −
x y

p(x, y)log p(y|x)

Y X

I(X; Y ) = H(Y ) − H(Y |X)

= EX,Y [log p(x,y)
p(x)p(y)

]

I(X; X) = H(X)
H(X|X) = 0 I(X; Y ) = I(Y ; X)

H(X) H(Y)

H(Y|X)H(X|Y) I(X;Y)

I(X; Y ) H(Y |X)
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Y X

n

Y

I(X1, . . . , Xn; Y ) =

n

i=1

I(Xi; Y |X1, . . . , Xi−1)

I(X; Y |Z) = H(Y |Z) − H(Y |X, Z)

X, Y, Z

I(X; Y ; Z)

I(X; Y ; Z) = I(X; Y |Z) − I(X; Y )

n

I(X1, . . . , Xn)

I(X1, . . . , Xn) = −
τ⊆{X1,...,Xn}

(−1)n−|τ |
H(τ)

S

Y S

D(S, Y ) =
1

|S|
Xi∈S

I(Xi; Y )

R(S) =
1

|S|2
Xi,Xj∈S

I(Xi; Xj)

D(S, Y )−R(S)
S

Xi

I(Y, Xi) − β

Xj∈S

I(Xi; Xj)

S

β

R

R(Xi; Y ) =
I(Xi; Y )

H(Y )
, i = 1, . . . , n

R(Xi; Y )

Y
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X = {X1, ..., Xn}
Vi

Xi τ ⊆ X

⊎
Vτ

Vτ =
Xi∈τ

Xi

τ Vτ

τ

Vτ Y

H(Y |Vτ ) = −
v∈Vτ y∈Y

p(v, y)log
p(v, y)

p(y)

I(Vτ ; Y ) = H(Y ) − H(Y |Vτ )

R Xi ∈ X

τ ⊂ X

R(Xi; Y |τ) =
I(Xi; Y |Vτ )

H(Y |Vτ )

=
H(Y |Vτ ) − H(Y |Xi;Vτ )

H(Y |Vτ )

R

Dp×(n+1) p

n X = {X1 . . . Xn}
Y

n + 1
D

R(Xi; Y |τ)

Tp×2

Vτ Y

(Y, τ ′ ⊂ X)

V − ← ⊎{d1,j |Xj ∈ τ}
Y − ← d1,n+1

cv ← 1
cy ← 1
H ← 0

i ← 2 p
V ← ⊎{di,j |Xj ∈ τ}
Y ← di,n+1

V − = V Y − = Y
cv ← cv + 1
cy ← cy + 1

V − �= V
H ← H + cy

p
log cy

cv

cv ← 1
cy ← 1

V T

t ← |{v | v = Ti,1, i = 1, . . . , p}|
H ← H + cy

p
log cy

t

cv ← cv + 1
cy ← 1

V − ← V

Y − ← Y

−(H + cy
p

log cy
cv

)
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(Xi ∈ X \ τ, Y, τ ⊆ X

(Y,τ)− (Y,τ∪{Xi})

(Y,τ)

Vτ

Y

n

p

Φ

β

Φ = ∅ β = {X1, . . . , Xn}
Φ

β

Φ β

β

Φ
R(Φ; Y ) = 1

Φ

R(x; Y, Z) (x, Y, Z)

R(Y, Z) (Y, Z)

x ∈ X \ Z Z ⊆ X

Φ ← ∅
β ← {X1, . . . , Xn}

x′ ← argmax
x/∈Φ, x∈β

{R(x; Y, Φ)}

Φ ← Φ ∪ {x′}
x′′ ← argmin

x/∈Φ, x∈β

{R(x; Y, β \ {x})}

β ← β \ {x′′}

R(Y, Φ) = 1 Φ = β

x′ ← argmin
x∈Φ

{R(x; Y, φ \ {x})}

R(Φ \ {x′}; Y ) ≥ R(Φ; Y )
Φ ← Φ \ {x′}

R(Φ \ {x′}; Y ) < R(Φ; Y )

R(x; Y, Φ), R(x; Y, β\{x}) R(x; Y, φ\
{x}) x

x

R(x; Y, ∅)
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MSV

R

50 %
R

R = 1
90,76 %

R = 1
88,33%

R = 1

R = 1
R

50%

R = 0,64

R = 1
50 %

R
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|MSV | R |MSV | R |MSV | R

|MSV |

p

θ(n2Jp,n) Jp,n

θ(p ·máx(n2, log p))
Jp,n ≥ pn
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•
50 %

95%

•

•

•

•

•

•
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