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Abstract: ۙ೥ɺը૾ղੳͷ෼໺Λ͸͡Ίͱͯ͠ਂ૚ֶशϞσϧ΁ͷظ଴͕ߴ·ΔҰํɺෳࡶͳϒ
ϥοΫϘοΫεϞσϧͰ͋Δ͜ͱʹର͢Δݒ೦΋ࢦఠ͞Ε͖͓ͯͯΓɺϞσϧͷղऍੑɾઆ໌ੑʹؔ
͢Δ͕ڀݚ੝ΜʹߦΘΕ͍ͯΔɻຊڀݚͰ͸ɺਂ૚ֶशϞσϧͷύϥϝʔλਪܭʹ࣮਺஋ GAΛద
༻͠ɺ࣮਺஋ GAͷҨ఻ࢠͷ෼ࢄΛ׆༻ͨ͠ม਺બ୒ख๏Λਂ͔ͯ͠׆૚ֶशϞσϧ಺ʹ͓͚ΔΠ
ϯϓοτσʔλͷॏཁ౓ΛఆྔతʹධՁͰ͖Δ࢓૊ΈΛߏங͠ɺϞσϧͷղऍੑ্޲Λ໨͢ࢦɻ

1 ͸͡Ίʹ

ۙ೥ɼ༷ʑͳ෼໺Ͱػցֶशͷख๏͕׆༻͞Ε͖ͯ
͓ͯΓɼதͰ΋ը૾ղੳ΍Ի੠ೝࣝͱ͍ͬͨ෼໺Λத
৺ʹਂ૚ֶशϞσϧͷ͍͕ͯͬ޿͕༺׆ΔɽҰํͰɼ͜
ΕΒͷϞσϧ͕ෳࡶͳϒϥοΫϘοΫεϞσϧͰ͋Δ
͜ͱʹର͢Δݒ೦΋ࢦఠ͞Ε͖͓ͯͯΓɼϞσϧͷղ
ऍੑɾઆ໌ੑʹؔ͢Δ͕ڀݚ੝ΜʹߦΘΕ͍ͯΔ [1]ɽ
ຊڀݚͰ͸ɼਂ૚ֶशϞσϧͷύϥϝʔλਪܭʹ࣮
਺஋Ҩ఻తΞϧΰϦζϜʢ࣮਺஋GA,RCGAʣΛద༻
͠ɼRCGAͷҨ఻ࢠͷ෼ࢄΛ׆༻ͨ͠ม਺બ୒ख๏Λ
૚ֶशϞσϧ಺ʹ͓͚ΔΠϯϓοτσʔλਂ͔ͯ͠׆
ͷॏཁ౓ΛఆྔతʹධՁͰ͖Δ࢓૊ΈΛߏங͠ɼϞσ
ϧͷղऍੑ্޲Λ໨͢ࢦɽ
ຊߘͷߏ੒͸࣍ͷ௨ΓͰ͋ΔɽSection 2Ͱɼؔ࿈ݚ
ͱͯ͠ਂ૚ֶशϞσϧʹ͓͚Δ֤Πϯϓοτσʔλڀ
ͷݙߩΛଌΔख๏ͷҰͭͰ͋Δ LRP͓Αͼ RCGAͷ
Ҩ఻ࢠͷ෼ࢄΛ׆༻ͨ͠ม਺બ୒ج४ I஋ུ͍ͭͯ֓
͢ΔɽSection 3Ͱ͸ਂ૚ֶशϞσϧͷղऍੑΛߴΊΔ
৽ͨͳख๏ΛఏҊ͢ΔɽSection 4͸ఏҊख๏Λ׆༻͢
Δ͜ͱͰظ଴͞ΕΔ੒Ռʹ͍ͭͯͰ͋Δɽ

2 ؔ࿈ڀݚ

2.1 Layer-Wise Relevance Propagation

ਂ૚ֶशϞσϧͷղऍੑɾઆ໌ੑΛ্ͤ͞޲Δڀݚ
Ͱ͸ɼग़ྗ͔ΒೖྗΛٯʹ୧Δ͜ͱͰϞσϧͷग़ྗʹ
େ͖ͳӨڹΛ༩͑ΔΠϯϓοτσʔλΛಛఆ͢Δख๏

͕ଟ͘ఏҊ͞Ε͍ͯΔɽ୅දతͳख๏ͷҰͭʹ LRP

ʢLayer-Wise Relevance Propagationʣ͕͋Δ [2]ɽ
LRP͸ɼ֤ ૚͝ͱʹग़ྗʹର͢Δ֤ೖྗͷݙߩʢRel-

evanceʣͷ૯࿨Λͦͯ͠ࢉܭΕΛલͷ૚ʹ఻ൖͤ͞Δॲ
ཧΛೖྗ૚·Ͱ܁Γฦ͢͜ͱͰग़ྗʹେ͖ͳӨڹΛ༩
͑ΔΠϯϓοτσʔλΛಛఆ͠Α͏ͱ͢Δख๏Ͱ͋Δɽ
LRPͷৄࡉʹೖΔલʹਂ૚ֶशϞσϧΛఆࣜԽ͔Β
ΊΔɽਂ૚ֶशϞσϧ಺ͷ͋Δϊʔυ࢝ j ͔Βͷग़ྗ
Λ xj ͱ͠ɼੑ׆Խؔ਺Λ g Ͱද͢ͱ͢Δͱɼxj ͸࣍
ͷΑ͏ʹදͤΔɽ

xj = g(
∑

i

wijxi + b) (1)

͜͜Ͱ wij ͸ϊʔυ i͔Βϊʔυ j ग़ྗʹର͚ͨ޲ʹ
͢Δਂ૚ֶशϞσϧ಺Ͱͷ΢ΣΠτΛද͢ɽೖྗσʔ
ληοτ x͕ਂ૚ֶशϞσϧ f Λͯܦग़ྗ͞ΕΔ݁Ռ
Λ f(x)ͱ͢Δͱɼͦͷग़ྗʹର͢Δ֤ೖྗσʔλ pͷ
ͷΑ͏ʹදͤΔɽࣜ࣍͸ݙߩ

f(x) ≈
∑

p

R(1)
p (2)

ʹ࣍ LRPΛఆࣜԽ͢Δɽਂ૚ֶशϞσϧ಺ͷ૚ lʹ͋
Δϊʔυ iͷݙߩ͸

R(l)
i =

∑

j

zij∑
i′ zi′j

R(l+1)
j with zij = xl

iw
(l,l+1)
ij (3)

ͱදͤΔɽ͞Βʹ͜ΕΛվྑͨ͠ख๏΋͔ͭزఏҊ͞
Ε͓ͯΓɼz ͷූ߸͝ͱʹ͢ࢉܭΔख๏͕਺ࣜ (4) Ͱ
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͋Δɽ

R(l)
i =

∑

j

(
(1 + β)

z+ij∑
i′ z

+
i′j

− β
z−ij∑
i′ z

−
i′j

)
R(l+1)

j (4)

2.2 RCGAͷҨ఻ࢠͷ෼ࢄΛ׆༻ͨ͠ม਺
બ୒ج४

Ҩ఻తΞϧΰϦζϜ͸ਐԽࢉܭͷҰछͰɼڥ؀ʹద
Ԡͨ͠ੜ෺͕ੜ͖࢒ΓɼదԠͰ͖ͳ͔ͬͨੜ෺͕ࢮ໓
͢Δࣗવ౫ଡͷ͕ํ͑ߟऔΓೖΕΒΕ͓ͯΓ [3]ɼ(1)

໨తؔ਺ͷඍ෼ՄೳੑΛԾఆ͢Δඞཁ͕ͳ͍ɼ(2) େҬ
త୳͕ࡧՄೳɼͱ͍ͬͨಛ௃Λͭ࣋ɽ
GAͰ͸Ҩ఻ܕࢠͱ͔ͯ͘͠ݹΒ 0ͱ 1ʹΑΔϏο
τίʔσΟϯά͕࢖ΘΕ͖͕ͯͨɼ࣮਺஋Λѻ͏࠷ద
Խ໰୊Ͱ͸ղ୳ࡧʹແବ͕ੜ͡ΔՄೳੑ͕ࢦఠ͞Εͯ
͖ͨɽ͜͏ͨ͠ࢦఠʹରԠͨ͠ͷ͕ɼҨ఻ܕࢠͱͯ͠
࣮਺஋ϕΫτϧΛѻ͏ RCGAͰ͋Δ [4]ɽ
RCGAͰύϥϝʔλਪఆΛࡍ͏ߦʹɼRCGAͷҨ఻
ʹڀݚͨ͠౼ݕΔํ๏Λ͢༺׆ʹΛม਺બ୒ࢄͷ෼ࢠ
[5]͕͋Δɽ[5]Ͱ͸ɼ(5)ࣜͰද͞ΕΔ I஋ΛఏҊ͠ɼI

஋͕ઢܗॏճؼϞσϧʹ͓͚Δ T஋ͷ 2৐ʹൺྫ͢Δ
͜ͱΛ֬ೝͨ͠ɽ

Ii =
ν2i
Vgi

(5)

Ii͸෼ੳϞσϧ಺ͷ͋Δύϥϝʔλ aiʹର͢Δ I஋Ͱ
͋Δ. νi ͸ύϥϝʔλ ai ͷਪఆ஋ɼVgi ͸ಉҰੈ୅಺
ͷݸମͷύϥϝʔλ aiʹରԠ͢ΔҨ఻ࢠͷ෼ࢄΛද͢ɽ

3 ෼ੳํ๏

ຊߘͰ͸ڀݚͷ୺ॹͱͯ͠ɼճؼ༧ଌΛਂ͏ߦ૚ֶ
शϞσϧΛѻ͏ɽ
·ͣɼRCGAʹΑΓਂ૚ֶशϞσϧͷ֤૚Λͭͳ͙
ωοτϫʔΫͷ΢ΣΠτΛਪఆ͢Δɽ࣍ʹɼҰఆੈ୅
਺ RCGAΛਐΊΔ͝ͱʹલड़ͷ LRPͱ I஋Λ૊Έ߹
Θͤͨ (6)ࣜ·ͨ͸ (7)ࣜͷ஋Λ͢ࢉܭΔɽ

R(l)
i =

∑

j

Iijzij∑
i′ zi′j

R(l+1)
j (6)

R(l)
i =

∑

j

Iij

(
(1 + β)

z+ij∑
i′ z

+
i′j

− β
z−ij∑
i′ z

−
i′j

)
R(l+1)

j (7)

RCGA͕ऴྃͨ࣌͠఺ͰվΊͯ͜ͷ 2छྨͷ஋Λࢉܭ
͠ɼग़ྗʹର͢ΔΠϯϓοτσʔλͷݙߩΛධՁ͢Δɽ
ͳ͓ɼຊߘͰ͸RCGAͷੈ୅ަ୅Ϟσϧͱͯ͠ Just

Generation Gap (JGG)ΛɼަࠥϞσϧͱͯ͠ AREX

Λ༻͍ͨ [6][7][8]ɽJGGͱAREXͷ૊Έ߹Θͤ͸ղͷ
୳ࡧೳྗʹ༏Εͨ୅දతͳ૊Έ߹ΘͤͰ͋Δɽ

4 ଴͞ΕΔ੒Ռظ

ຊߘͰఏҊͨ͠ख๏ʹΑͬͯɼਂ૚ֶशϞσϧ಺ͷ
ωοτϫʔΫΛ௨ͯ͡఻ΘΔ஋ͷେ͖͚ͩ͞Ͱͳ͘ɼͦ
ͷ༗ҙੑΛՃຯͯ͠ग़ྗʹର͢Δ֤Πϯϓοτσʔλ
ͷݙߩΛධՁͰ͖ΔΑ͏ʹͳΔͱ͑ߟΒ͑ΔɽఏҊख
๏ʹΑΓɼػցֶशʹ͓͚Δղऍੑ্޲ͱͱ΋ʹઆ໌
ͷ৴པੑΛߴΊΔޮՌ΋ظ଴Ͱ͖Δɽ
͸ޙࠓ LRPͱ I஋Λ૊Έ߹ΘͤΔํ๏Ͱผͷ΍Γํ
Λݕ౼͢Δͱͱ΋ʹɼLRPҎ֎ͷਂ૚ֶशϞσϧղऍ
ख๏ͱͷ૊Έ߹Θͤ΋ݕ౼͍͖͍ͯͨ͠ͱ͍ͯ͑ߟΔɽ
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