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1 ͡Ίʹ
χϡʔϥϧωοτϫʔΫɼը૾ɼԻɼࣗ વޠݴॲ
ཧͷͰ࣮͘༻Խ͕ਐΜͰ͍Δɽχϡʔϥϧωο
τϫʔΫͷڀݚࡐͷҰͭͱͯ͠ɼೖྗʹରͯ͠খ͞
ͳઁಈʢϊΠζϕΫτϧʣΛ༩͑Δ͜ͱͰɼֶशࡁΈɼ
͋Δֶ͍शதͷχϡʔϥϧωοτΛޡྨͤ͞Δఢ
ରతαϯϓϧ (Adversarial Example)Λ༻͍ͨํ๏͕
ۙଟ͘ͷऀڀݚʹ͞Ε͍ͯΔ [15, 4]ɽྫ͑ը
૾ೝࣝͷͰɼਖ਼͘͠ྨͰ͖͍ͯΔύϯμͷը
૾ʹରͯ͠ઁಈΛՃ͑ɼؒҧͬͨྨΛͤ͞Δ͜ͱ͕
ใ͞ࠂΕ͍ͯΔ [4]ɽ͜ͷઁಈχϡʔϥϧωοτϫʔ
ΫͷଛࣦؔͷޯΛ༻͍ͯٻΊΔ͜ͱ͕Ͱ͖Δɽ͞
Βʹɼఢରతֶश (Adversarial Training)ͱݺΕΔઁ
ಈΛՃ͑ͨը૾Λਖ਼͘͠ྨ͢ΔଛࣦؔΛՃ͢Δ
͜ͱͰ൚Խੑ͕ߴ·Δ͜ͱใ͞ࠂΕ͍ͯΔ [4]ɽ
ࣗવޠݴॲཧͷͰఢରతֶशͷద༻ݕ౼͞
Ε͓ͯΓɼ൚Խੑ্͕͢Δ͜ͱ͕ใ͞ࠂΕ͍ͯΔ
[11]ɽ͔͠͠ɼࣗવޠݴॲཧͱը૾ͷͷେ͖ͳҧ
͍ͱͯ͠ɼը૾ͷͰೖྗ࿈ଓత (ྫ:RGB)
Ͱ͋Δͷʹରͯ͠ɼࣗવޠݴॲཧͷೖྗࢄ
త (ྫ:୯ޠ)Ͱ͋Δ͕͛ڍΒΕΔɽ͜ͷҧ͍͔Βɼը
૾ͷ߹ɼೖྗը૾ʹઁಈΛՃ͑ͨը૾ RGBͷ
ൣғ (0-255)ͰਓؒʹղऍͰ͖ΔܗͰද͢ݱΔ͜ͱ͕
Ͱ͖Δ͕ɼࣗવޠݴॲཧͷ߹ɼೖྗͷ୯ޠϕΫτϧ
ʹઁಈΛՃ͑ͨϕΫτϧ͕ͲͷΑ͏ͳγϯϘϧʹରԠ
͢Δͷ͔ղऍ͢Δ͜ͱ͍͠ɽ͜Εɼ୯ޠϕΫτ
ϧ͕ுΔ D ޠϕΫτϧۭؒதͰɼ֤୯ޠͷ୯ݩ࣍
1ʹ૬͢ΔͨΊɼͨͱ͑ඦສ୯ޠΛ༻͍ͨͱ͠
ͯɼͦͷۭؒதʹ·Βʹ͔͠ϕΫτϧ͕͠ͳ
͍ঢ়ଶͰ͋Δ͜ͱʹىҼ͢Δɽ
ͦ͜ͰຊڀݚͰɼࣗવޠݴॲཧʹ͓͚Δఢରతֶ
शͷख๏ͱͯ͠ɼ୯ޠϕΫτϧʹઁಈΛՃ͑Δࡍʹ࣮
ఆͯ͠ઁಈݶʹΔํ͢ࡏʣ͕ଘޠγϯϘϧʢ୯ʹࡍ
ΛՃ͑Δख๏ΛఏҊ͢Δ (ਤ 1)ɽఏҊख๏ʹɼগͳ
͘ͱҎԼͷ 2ͭͷར͕͋Δͱ͑ߟΒΕΔ:

• ઁಈͷ͖ͱେ͖͞Λ୯ޠͷํ͍ͯجʹՄࢹԽ
͢Δ͜ͱ͕Ͱ͖Δɽ

• ઁಈΛՃ͑ͨ͜ͱʹΑΓੜ͞ΕΔٖࣅσʔλ
Λਓ͕ؒղऍՄͳγϯϘϧʹ෮͢ݩΔ͜ͱ͕Ͱ
͖Δɽ

ͭ·ΓɼఏҊ๏ɼը૾ॲཧͷͰ͕ڀݚΜʹਐ
ΜͰ͍Δఢରతֶश๏Λɼೖྗ͕ࢄγϯϘϧʹͳΔ
ͱ͍͏ࣗવޠݴॲཧͷಛੑΛؑΈͯɼΑΓਓؒͷ
ղऍੑ্͕͢ΔΑ͏ʹվྑͨ͠औΓΈͰ͋Δɽຊ
ূݕྨΛ༻͍ͯఏҊ๏ͷ༗ޮੑΛੑۃͰɼߘ
͢Δɽ

ਤ 1: ैདྷख๏ ͱఏҊख๏(ࠨ) (ӈ)ͷҧ͍Λࣔ͢ɽै
དྷख๏Ͱɼ୯ޠϕΫτϧ͕ଘ͠ࡏͳ͍ํʹઁಈΛ

Ճ͑Δ͜ͱ͕Ͱ͖Δ͕ɼఏҊख๏ઁಈ͕୯ޠϕΫτ

ϧํݶఆ͢Δ͜ͱΛతͱ͢Δɽ

2 ؔ࿈ڀݚ
ྨثͷग़ྗΛޡΒͤΔઁಈɼจݙ [15]ʹΑͬͯ

ఏ͞ىΕͨ. ͜ͷઁಈޯΛ༻͍ͯٻΊΒΕΔ
[15, 4]ɽఢରతαϯϓϧΛਖ਼͘͠ྨ͢ΔΑ͏ͳଛࣦ
ؔΛ༻͍Δఢରతֶश [4]ఏҊ͞Εͨɽ
ࣗવޠݴॲཧʹ͓͚Δఢରతαϯϓϧɼٴͼఢରత
ֶशͷڀݚͱͯ͠ɼಡղγεςϜ [7]ɼχϡʔϥϧػ
ց༁γεςϜ (NMT)[1, 6]ͷग़ྗΛม͑Δఢରతͳ
ೖྗจΛ࡞ΔࢼΈ͕ߦΘΕ͍ͯΔɽఢରతͳೖྗจΛ
Δ͜ͱͰɼϞσϧͷੑ࣭Λਓ͕ؒཧղ͢Δ͜ͱ͕Ͱ࡞
͖Δͱ͍͏ར͕͋Δɽఢରతͳೖྗจͷ࡞ɼਓ
खͰ࡞Δख๏ [7]ɼೖྗจͷ୯ޠΛಉٛޠʹஔ͖͑
ͨจΛେྔʹ࡞͠ɼ༧ଌ͕ޡΔ͔୳͢ࡧΔͷ [13]
ͳͲ͕͋Δ͕ɼࢉܭίετ͕͍ߴͱ͍͏͕͋Δɽ
จݙ [11] ͰɼจॻྨλεΫʹ͓͍ͯɼ୯ޠϕ

ΫτϧʹઁಈΛՃ͑Δख๏͕ఏҊ͞Ε͍ͯΔɽ·ͨɼ
େ͖͘൚Խੑ্͕͢Δ͜ͱΛࣔͨ͠ɽ͜ͷΑ͏ʹ
ࣗવޠݴॲཧͷͰঃʑʹఢରతֶशͷΈΛ
༻͍Δ͜ͱͷ༗ޮੑ͕ࣔ͞ΕΔΑ͏ʹͳ͖ͬͯͨɽҰ
ํɼ࣮ࡍʹ୯ޠϕΫτϧʹઁಈ͕ՃΘͬͨ͜ͱʹΑͬ
ͯͲ͏͍ͬͨޮՌ͕ಘΒΕ͍ͯΔͷ͔Λࣗવޠݴॲཧ
λεΫͰఆੑతʹղऍ͢Δ͜ͱɼը૾ॲཧλεΫ΄
Ͳ༰қͰͳ͍ɽը૾ॲཧλεΫͷ߹ɼઁಈΛՃ
͑ͨσʔλΛը૾ͱٖͯ͠ࣅతʹ෮͢ݩΔ͜ͱ͕ൺֱ
త༰қͰ͋Δɽ͔͠͠ɼࣗવޠݴॲཧλεΫͰɼઁ
ಈΛՃٖ͑ͨࣅσʔλΛ࣮ݱͷ୯ޠจষʹରԠͤ͞
ͯ෮͢ݩΔ͜ͱࠔͰ͋Δɽ͜Εઁಈ͕ՃΘͬͨ
ϕΫτϧ͕࣮ݱͷσʔλͱҰக͢Δ͜ͱ͕΄΅͜ى
Βͳ͍͜ͱʹىҼ͢Δɽ
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͜ͷΑ͏ʹઁಈΛσʔλʹՃ͑ͯ൚Խੑ্͕͕Δ
͜ͱΛ͍ٞͯ͠Δڀݚଘ͢ࡏΔ͕ɼͦͷղऍੑΛ
ٞͨ͠ڀݚɼචऀΒͷΔݶΓ࣌ݱͰใ͞ࠂ
Ε͍ͯͳ͍1ɽ

3 ఢରతઁಈ
ຊߘͰɼ؆୯ͳྫͱͯ͠ೋΫϥεྨΛର
ʹٞΛ͏ߦɽ͜͜ͰɼೖྗΛจষɼग़ྗΛਖ਼
(Positive)·ͨෛ (Negative)ͷೋΫϥεͱԾఆ͢Δɽ
ೖྗจ X  T ͞ΕΔͱ͢ΔɽߏͰྻܥޠͷ୯ݸ
·ͨɼೖྗจதʹग़͢ݱΔ୯ूޠ߹ Λ(ኮޠ) V ͱ͠ɼ
x(t) ∈ V Λ t൪ͷ୯ޠͱ͢Δɽ͜ͷ࣌ɼೖྗจX 
X = (x(1), . . . , x(T ))ͱද͢͜ͱ͕Ͱ͖Δɽ؆୯ͷͨ
Ίɼྻܥ (x(1), . . . , x(T ))Λॖͯ͠ (x(t))Tt=1 ͱهड़
͢Δɽ࣍ʹɼೖྗจ X ʹର͢Δਖ਼ղϥϕϧΛ y ͱ͢
Δɽx(t) ʹରԠ͢Δ୯ޠϕΫτϧΛ w(t) ∈ RD ͱ͢
ΔɽҎ߱ɼೖྗX ′ϕΫτϧͷྻܥͱ͑ߟΔ͜ͱͱ
͢Δɽͭ·ΓɼX ′ = (w(t))Tt=1 Ͱ͋Δɽ
͜͜Ͱɼ֤୯ޠϕΫτϧʹઁಈϕΫτϧ r(t)advΛՃ͑
Δ͜ͱΛ͑ߟΔɽr(t)adv ɼ୯ޠϕΫτϧͱಉ͡ D ࣍
ͱ͢Δɽݩ

3.1 ैདྷ๏

͜͜ͰɼఏҊ๏ͷϕʔεͱͳΔจݙ [11]Ͱड़Β
Ε͍ͯΔख๏ͷུ֓Λड़Δɽจݙ [11]Ͱɼ֤Ґஔ
tͷ୯ޠϕΫτϧw(t)ʹରԠ͢ΔઁಈϕΫτϧ r(t)advΛ
ҎԼͷࣜΛ༻͍ͯ͢ࢉܭΔɽ

r(t)adv = ∇w(t)L (1)

L = log p
(
y | (w(t))Tt=1

)
(2)

r(t)adv ɼྨثͷଛࣦؔ L͕૿େ͢Δํͷޯ
ʹ૬͢Δɽͭ·ΓɼٻΊͨઁಈϕΫτϧ r(t)advΛೖྗ
ʹՃ͑ͨͷɼྨثͷଛࣦؔΛ૿େͤ͞ɼޡ
ྨΛൃੜͤ͘͢͞ͳΔͱղऍͰ͖Δɽͦ͜Ͱֶशͷ
ɼઁಈϕΫτϧΛՃ͑ͨೖྗΛਖ਼͘͠ྨ͢ΔΑʹࡍ
͏ͳଛࣦؔΛՃ͑Δ͜ͱͰɼྨثͷ൚Խੑ͕
্͢Δ͜ͱ͕ظͰ͖ΔɽΑΓ۩ମతʹɼҎԼͷଛ
ࣦؔΛ༻͍Δɽ

Jadv = − 1

N

N∑

n=1

log p
(
y | (w(t) + ϵr(t)adv)

T
t=1

)
(3)

ϵϋΠύʔύϥϝʔλͰ͋Γɼจݙ [11]Ͱݻఆͷ
 ϵ = 5.0Λ༻͍͍ͯͨɽ

3.2 ఏҊख๏

લઅͰड़ͨઁಈϕΫτϧ r(t)adv ɼࣜ (1) ͔Β
Θ͔ΔΑ͏ʹɼ࣮ࡍͷσʔλͱແؔ͞ࢉܭʹ
ΕΔɽΑͬͯɼ୯ޠϕΫτϧʹઁಈΛՃ͑ͨσʔλ
(w(t) + r(t)adv)͕ɼ࣮σʔλͰͲͷΑ͏ͳ୯ޠʹରԠ

1ࣗવޠݴॲཧʹ͓͚Δఢରతαϯϓϧͷੜʹؔ͢Δڀݚ [3]
͕͋Δ͕ɼOne-hot ͳϕΫτϧͷޯʹ͠ɼఢରతαϯϓϧͷ
ੜ෯༏ઌ୳ࡧΛ͍ͯͬߦΔͨΊɼ͍ߴ͕ྔࢉܭɽ·ͨɼզʑͷ
ઁಈఢରతͳઁಈΛ࿈ଓͷ··ѻ͍ͬͯΔ͕ɼจݙ [3]ࢄ
తͳγϯϘϧʹมֶͯ͠शʹՃ͍͑ͯΔҟͳΔɽ

͍ͯ͠Δͷ͔͔Βͳ͍. ͦΕʹରͯ͠ɼఏҊ๏Ͱɼ
ΛબΒɼํ͔ϕΫτϧͷํޠΔ୯͢ࡏଘʹࡍ࣮
͠ઁಈϕΫτϧͱ͢ΔɽͦͷͨΊʹɼ͋Δ୯ޠ x(t)Λ
Ͳͷ୯ޠʹஔ͢Δͱؒҧ͍͕͜ىΓ͍͔͢Λྀߟ
͠ͳ͕ΒઁಈΛ͢ࢉܭΔํ๏ΛఏҊ͢ΔɽఏҊख๏
3ͭͷ͜ͱΛྀ͢ߟΔඞཁ͕͋Δ. (i) ኮͷબޠ (ii)
ઁಈͷํ (iii)ઁಈͷେ͖͞ʹ͍ͭͯड़Δɽ

(i)ޠኮͷબ
͜͜Ͱɼ|V ಈϕΫτϧΛઁྀͯ͠ߟΛޠͷશͯͷ୯ݸ|
ѱ࠷Δͱɼ͢ࢉܭ |V |2ͷ͕ྔࢉܭඞཁͱͳΓɼࢉܭί
ετ͕େ͖͘ͳΓ͗͢Δ͕͋Δɽͦ ͜ͰɼྔࢉܭΛ
߹ूޠΒͨ͢Ίʹɼ෦୯ݮ V ′Λ͑ߟΔ (|V| > |V ′|)ɽ
ຊڀݚͰɼ୯ޠ x(t) ͦΕͧΕʹର͢Δपล୯ޠΛɼ
ίαΠϯྨࣅʹ͠ࢉܭ͍ͯجɼ্Ґ |V ͷ෦୯ݸ|′
߹ूޠ {w(t)

k |k = 1 . . . |V ′|}Λ VͷΘΓʹ༻͍Δ (࣮
Ͱݧ |V ′| = 10ͱͨ͠)
୯ޠϕΫτϧw(t)͔Β୯ޠϕΫτϧw(t)

k ͷํ

ϕΫτϧ dk = w(t)
k −w(t) Ͱ͋Δ.

(ii)ઁಈͷํͷબ
·ͣɼ|V ͷϕΫτϧαΛఆٛ͢Δɽ·ͣɼαͷݩ࣍|′
k൪ͷཁૉ αk ɼࣄલʹબ͞Εͨ |V ͷ֤पݸ|′
ล୯ޠதͷ k൪ͷ୯ޠͷํϕΫτϧʹର͢Δॏ
Έ͚είΞͱ͢Δɽ͜ͷͱ͖ɼఏҊख๏ʹ͓͚Δઁ
ಈϕΫτϧ r(t)adv ΛҎԼͷΑ͏ʹఆٛ͢Δɽ

r(t)adv =

|V′|∑

k=1

f(α, k)dk (4)

͜͜Ͱɼઌڀݚߦ [11]͕ઁಈΛޯͰͨ͠ࢉܭͷͱಉ
༷ʹ α࣍ͷࣜΛ༻͍ͯ͢ࢉܭΔɽ

α = ∇α log p
(
y | (w(t) + r(t)adv−Rand)

T
t=1

)
(5)

͜͜Ͱɼαk Λಋग़͢Δࡍ r(t)adv−Rand ࣜ 4 ʹ͓͚Δ
αk ΛϥϯμϜʹॳظԽͨ͠ͷͱ͢Δɽ
ɼείΞؔʹ࣍ f ʹ͍ͭͯઆ໌͢ΔɽείΞؔ
 f ͷఆٛʹΑͬͯɼੑ࣭ͷҟͳΔઁಈΛ͑ߟΔ͜ͱ
͕Ͱ͖Δɽྫ͑ɼຊߘͰҎԼͷ 2छྨͷؔΛ༻
͍Δɽ

ɹɹ fUniq(α, k) =

{
1

∥α∥2
2
αk if max(α) = αk

0 otherwise
(6)

ɹɹ fSum(α, k) =
1

|V ′|∥α∥22
αk (7)

είΞؔʹ fUniq Λ༻͍ͨ߹ɼઁಈϕΫτϧ 1
ͭͷ୯ޠΛબ͠ɼͦͷํϕΫτϧΛར༻͢Δͱ͍
͏ղऍʹͳΓɼfSumΛ༻͍ͨ߹ɼશͯͷ୯ํޠͷ
ฏۉతͳํͷઁಈΛ͏ͱղऍͰ͖ΔɽͦΕͧΕͷ
ఏҊख๏Λ UniqɼSumͱݺͿɽ

(iii)ઁಈͷϊϧϜ
ैདྷ๏ʢࣜ 3ʣͰɼઁಈΛՃ͑ΔݻʹࡍఆͷϋΠύʔ
ύϥϝʔλ ϵΛ༻͍͍ͯͨɽఏҊख๏ɼઁಈΛ࠷
͍ۙ୯ޠϕΫτϧʹ͚ۙͮΔΑ͏ʹՃ͑Δɽઁಈ࣮
σʔλํΛ͍͍ͯΔͨΊɼઁಈͷϊϧϜΛࣗಈܾ
ఆ͢Δ͜ͱ͕Ͱ͖Δɽઁಈ r(t)advͱɼίαΠϯྨࣅ͕
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ਤ 2: ఢରֶशΛ LSTMʹదԠͨ͠ਤɽ

Method Test error rate
Baseline 7.05 (%)
Adversarial [11] 6.02 (%)
(Ours) Adversarial-Real (Uniq) 6.34 (%)
(Ours) Adversarial-Real (Sum) 5.89 (%)
Virtual Adversarial [11] 5.69 (%)
(Ours) Virtual Adversarial-Real (Uniq) 6.15 (%)
(Ours) Virtual Adversarial-Real (Sum) 5.66 (%)
Full+Unlabeled+BoW [10] 11.11 (%)
Paragraph Vectors [9] 7.42 (%)
SA-LSTM [2] 7.24 (%)
One-hot bi-LSTM [8] 5.94 (%)

ද 1: Ռ݁ݧ࣮ (IMDBʹ͓͚ΔੑۃྨλεΫ)ɽ

ϕΫτϧΛํ͍ߴ࠷ dmost ͱ͢Δɽ

ϵ =
dmost · r(t)advREAL

dmost · dmost
(8)

Ҏ্ͷΑ͏ʹ (i)ʙ(iii)Λ͑ߟΔ͜ͱͰɼղऍՄͳ
ઁಈΛ͢ࢉܭΔ͜ͱ͕Ͱ͖Δɽैདྷ๏ (ࣜ 3)ͱಉ༷ʹɼ
ଛࣦؔʹఏҊ๏ͷઁಈΛՃ͑ɼఢରֶशʹ༻͍Δɽ

4 ݧ࣮
4.1 ઃఆݧ࣮

จॻྨʹ͓͍ͯఏҊख๏ͷ༗ޮੑΛͨ͠ূݕɽ
σʔληοτͱͯ͠ɼӳޠͷ 2Ϋϥεੑۃྨ (Posi-
tive/Negative)ͷσʔληοτ IMDB[10]Λ༻͍ͨɽ܇
࿅σʔλ 21,246จɼ։ൃσʔλ 3,754จɼςετσʔ
λ 25,000จɼϥϕϧͳ͠σʔλ 50,000จͰ͋Δɽઌ
ڀݚߦ [11]ʹै͍ɼલॲཧͱͯ͠খจࣈԽͤͣɼޠ
ኮͷ࡞܇࿅σʔλͱϥϕϧͳ͠σʔλ͔Βߏங͠ɼ
ኮޠ 86,935ͱͳͬͨɽ
ಉ༷ʹઌڀݚߦ [11]ʹै͍ɼྨثͱͯ͠ 1ͷ୯
ํ LSTM[5]Λ༻͍ͨʢਤ 2ʣɽLSTMࣄલʹϥϕ
ϧͳ͠σʔλͰޠݴϞσϧΛ܇࿅ͨ͠ɽ։ൃσʔλΛ
༻͍ͯ Early StoppingΛ͍ߦɼ։ൃσʔλͰ࠷͍ߴ
ਖ਼ղΛಘͨϞσϧΛςετσʔλͰධՁͨ͠ɽ
Γֶशͷ͋ࢣڭΓֶशͱ͋ࢣڭ 2ͭͷઃఆΛ͠ࢼ
ͨɽ͋ࢣڭΓֶशͰ Adversarial Training(Adv)[11]
ͱɼఏҊख๏ (Adversarial-Real)Λൺֱ͠ɼ͋ࢣڭΓ
ֶशͰ Virtual Adversarial Training(VAT)[12, 11]ͱɼ
ఏҊख๏ (Virtual Adversarial-Real)Λൺֱͨ͠ɽ

ਤ 3: Positive → Negative ਤ 4: Negative → Positive

4.2 Ռ݁ݧ࣮

ද 1ʹఏҊख๏ͱطଘख๏ͷ IMDBʹ͓͚ΔΤϥʔ
 (%)Λࣔ͢ɽ2ͭͷఏҊख๏ (Uniq, Sum)Ͱ Base-
lineΛ͑Δ൚ԽੑΛಘΔ͜ͱ͕Ͱ͖Δ͜ͱ͕Ͱ͖
ͨɽ·ͨσʔλΛྀ͠ߟͳ͍طଘख๏ΑΓ Ad-
versarialͰ͍ߴ൚ԽੑΛಘΔ͜ͱ͕Ͱ͖ɼVirtual
Adversarial-RealͰಉఔͷੑΛಘΔ͜ͱ͕Ͱ͖
ͨɽAdversarialٴͼ Virtual Adversarialͷ྆ํͰ Sum
.൚ԽੑΛಘΔ͜ͱ͕Θ͔͍ͬͨߴ͕ ΑΓෳࡶͳωο
τϫʔΫߏΛ༻͍ͨઌڀݚߦͷଞͷख๏ [8]ΑΓ
ྑ͍݁ՌΛಘΔ͜ͱ͕Ͱ͖ͨɽൺֱख๏ͷ Adversarial
ͼVirtualٴ Adversarial[11]ͷ࣮݁ݧՌɼ࣮࠶͠ఏ
Ҋ๏ͱಉ݅͡ͰֶशΛ݁ͨͬߦՌͰ͋Δɽຊߘͷ࣮
ՌΑΓྑ͍είΞΛಘΒΕ݁ࠂதͷใݙՌɼจ݁ݧ
͍ͯΔɽʢAdv:6.21%, Vat:5.91%ʣ
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จ ྨثͷ༧ଌ
ͷςετσʔλจࡍ࣮ This movie turned out to be better than I had expected it to be Some parts were pretty funny It was nice to have a movie

with a new plot <eos>
Positive

ఢରతαϯϓϧ This movie turned out to be worse than I had expected it to be Some parts were pretty funny It was nice to have a movie
with a new plot <eos>

Negative

ͷςετσʔλจࡍ࣮ There is really but one thing to say about this sorry movie It should never have been made The first one one of my
favourites An American Werewolf in London is a great movie with a good plot good actors and good FX But this one It
stinks to heaven with a cry of helplessness <eos>

Negative

ఢରతαϯϓϧ There is really but one thing to say about that sorry movie It should never have been made The first one one of my
favourites An American Werewolf in London is a great movie with a good plot good actors and good FX But this one It
stinks to heaven with a cry of helplessness <eos>

Positive

ද 2: ɹֶशࡁΈྨثͷ༧ଌΛޡΒͤΔೖྗจ (ఢରతαϯϓϧ)ͷੜྫɽ্෦ͷྫ better→worseͷஔ͖
Αͬͯ༧ଌ݁Ռ͕స͍ͯ͠Δɽʹ͑ɼthis→thatͷஔ͖͑

5 Ϟσϧͷੳ
5.1 ઁಈͷՄࢹԽ

ਤ 3ɼ4ʹઁಈϕΫτϧΛՄࢹԽͨ͠ɽ͜ͷՄࢹԽ
ʹɼఏҊख๏ͷ Uniq Λ༻͍͍ͯΔɽೋྻͷ୯ޠ
ɼ͕ྻࠨςετσʔλͷ࣮ࡍͷจͰ͋Γɼӈྻͷ୯
ఏҊख๏ޠ (Uniq)ͷ࠷େ αk ͱͳΔपล୯ޠͰ͋
Δɽ৭ʢ੨·ͨʣͷೱ୶ఏҊ๏ʹΑΓ͞ࢉܭΕ
ͨઁಈϕΫτϧͷେ͖͞Ͱ͋ΓɼͦΕͧΕͷ୯ޠஔ
߹ҧ͑қ͍͔Ͳ͏͔ͷ͕ؒثɼྨʹࡍΔ͖ͨ͑
͍Λ͍ࣔͯ͠ΔͱղऍͰ͖Δɽͨͩ͠ɼೱ୶จશମ
Ͱਖ਼نԽͨ͠Ͱ͋Δɽਤ 3ɼਖ਼ղ͕ PositiveΫϥ
εͷจͰ͋ΓɼจશମͰ better→worseʹஔ͖͑Δ
ͱྨ͕ؒثҧ͍͑͢͜ͱΛଊ͍͑ͯΔɽಉ༷ʹਤ
4 NegativeΫϥεͷจͰ͋Γɼ࠷େ͖͍ઁಈϕΫ
τϧͷํ bad→goodͷஔ͖ํ͑Ͱ͋Δ͜ͱ͕
͔Δɽ

5.2 ఢରతͳೖྗจͷ࡞

ఏҊ๏ͰɼલઆͰࣔͨ͠Α͏ʹɼͲͷ୯ޠΛผͷ
Ͳͷ୯ޠʹஔ͖͑Δͱྨޡ͕ثೝ͍͔ࣝ͢͠ɼ
ͱ͍͏ͷΛ͢ࢉܭΔ͜ͱ͕Ͱ͖Δɽ͜ΕΛԠ༻͠ɼਓ
͕ؒղऍ͍࣮͢͠ࡍͷ୯ޠஔ͖ࣅٖͨ͑σʔλ
Λ࡞͢Δ͜ͱՄͰ͋Δɽ
ैདྷ๏Ͱɼઁಈํͱ୯ޠϕΫτϧํແؔ
ϕΫτϧʹઁಈΛՃ͑ͨޠΕ͍ͯΔͨΊɼ୯͞ࢉܭʹ
σʔλ͕ɼͲͷΑ͏ͳ୯ޠʹରԠ͍ͯ͠Δͷ͔Λղ
ऍ͢Δ͜ͱ͕Ͱ͖ͳ͍ɽҰํͰɼఏҊ๏ɼ࣮͢ࡏΔ
୯ޠϕΫτϧͷํʹઁಈΛݶఆ͢Δ͜ͱͰɼઁಈํ
ʹΛରԠ͚Δ͜ͱ͕Ͱ͖ΔΑ͏͑ͷஔ͖ޠͱ୯
ͳͬͨɽ
ͦͷੑ࣭Λར༻ͯ͠ɼςετจͷ୯ޠΛɼ࠷͍ڧ
ઁಈͷ୯ޠஔ͖͑Δ͜ͱͰɼݩจͷ༧ଌ݁ՌΛؒ
ҧ͑ΔఢରతͳೖྗจΛ࡞͢Δ͜ͱΛ͑ߟΔɽද 2
ͨ͠ఢରతαϯϓϧͷྫΛࣔ͢ɽ͜͜Ͱ࡞ʹࡍ࣮ʹ
༻͍ͨςετσʔλɼֶशࡁΈྨث (Baseline)͕
ਖ਼͘͠ྨͰ͖ͨจͷத͔ΒαϯϓϦϯάͨ͠ɽ
ҧ͑Δೖྗʹେ͖͕ؒ͘ثΒɼྨ͔ྫࣄճͷࠓ
͚ͯ 2छྨ͋Δ͜ͱ͕͔Δɽ

1. จͷҙຯ͕มΘΓɼ༧ଌ͕స͢Δ (ද 2্෦)ɽ

2. จͷҙຯมΘΒͣɼ༧ଌ͕స͢Δ (ද 2Լ෦)ɽ

͜ͷΑ͏ʹྨ͕ؒثҧ͑ΔఢରతαϯϓϧΛੜ͢
Δ͜ͱͰɼྨثͷੑ࣭ΛΔ͜ͱ͕Ͱ͖Δɽ

·ͨຊߘͷ࣮ݧͰ୯ޠϕΫτϧΛೖྗͱ͍ͯ͠Δ
͕ɼจࣈϕΫτϧΛ༻͍ΔϞσϧʹదԠ͢Δ͜ͱͰɼ
จࣈϨϕϧͷఢରతͳೖྗʢλΠϙʣΛੜ͢Δ͜ͱ
ՄʹͳΔɽ͜ͷԠ༻ઌͱͯ͠Τϥʔగਖ਼λεΫͰ
ؒҧ͍͑͢σʔλͷੜɼ͜ىΓ͍͢λΠϙ
ੳͷԠ༻ʹ༻͍Δ͜ͱ͕Ͱ͖Δɽ

6 ͓ΘΓʹ
ຊڀݚͰɼࣗવޠݴॲཧʹ͓͚ΔྨثΛ᱐͢ઁ
ಈΛՃ͑ΔࡍʹɼઁಈΛ࣮σʔλํݶʹఆ͢Δख๏
ΛఏҊͨ͠ɽఏҊख๏Λ༻͍Δ͜ͱͰɼਓؒʹղऍՄ
ͳઁಈΛ͢ࢉܭΔ͜ͱ͕Ͱ͖Δ͜ͱΛࣔͨ͠ɽ͞Β
ʹɼఢରతͳจΛੜ͢Δ͜ͱͰɼྨثͷੑ࣭Λਓ
ؒʹղऍՄͱͳΔɽຊߘͰɼ࠷ॳͷऔΓΈͱ͠
ͯɼ؆୯ͳೋΫϥεྨλεΫͰఏҊ๏ͷ༗ޮੑΛݕ
ূ͕ͨ͠ɼΤϯίʔμσίʔμϞσϧ [14]ͷ֦ுɼ
ੜଆͷೖྗΛؒҧ͑ΔΫϩεΤϯτϩϐʔϩεΛ࠷
େԽ͢ΔΑ͏ͳઁಈΛ͑ߟΔ͜ͱͰɼҙͷग़ྗΛ͢
ΔΑ͏ͳೖྗจͷੜ͕͑ߦΔՄੑ͋Δɽޙࠓɼ
༷ʑͳλεΫɼϞσϧͷద༻Λ͍͖͍ͨͯ͑ߟɽ
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