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୯ޠ෼ࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯτʹΑΔ
೔ӳػց຋༁ͷࣗಈධՁई౓

দඌ ५थ1,a) খொ क1,b) ਢ౻ (ਔ2,cࠀ

֓ཁɿ
র༁ͷࢀց຋༁γεςϜͷධՁʹ͓͍ͯ͸ɺγεςϜग़ྗͱػ n-gramҰக཰ʹͮ͘ج BLEU౳ͷࣗಈධ

Ձई౓͕Α͘༻͍ΒΕ͍ͯΔɻ͔͠͠ɺBLEU౳ͷද૚ͷҰகͰධՁ͢ΔࣗಈධՁई౓Ͱ͸ɺγεςϜ͕

ػෆ౰ʹ௿͍ධՁ͕ͳ͞ΕΔ໰୊఺͕͋Δɻ͜ͷ໰୊͸ɺʹࡍΛग़ྗͨ͠ݱর༁ͱಉ͡ҙຯͷҟͳΔදࢀ

ց຋༁ͷग़ྗΛγεςϜ୯ҐͰ͸ͳ͘จ୯ҐͰධՁ͢Δͱ͖ɺಛʹਂࠁͰ͋Δɻ·ͨɺMETEORͳͲͷ

ධՁई౓͸ɺྨٛޠΛྀ͢ߟΔ͕ɺMETEOR͸඼͕ࢺҟͳΔͱΞϥΠϝϯτΛऔΔ͜ͱ͕Ͱ͖ͣɺҟͳ

Δ඼ࢺͷදݱΛͨ͠ࡍʹείΞΛ༩͑ʹ͍͘ͱ͍͏໰୊͕͋Δɻͦ͜ͰຊߘͰ͸ɺେن໛ίʔύε͔Β

ֶशͨ͠୯ޠ෼ࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯτʹΑΔҙຯతจྨࣅ౓ΛࣗಈධՁई౓ʹԠ༻͢ΔɻThe

2nd Workshop on Asian Translation ͱ NII Test Collection for IR Systems 8 (NTCIR8)ʹ͓͚Δ೔ຊޠ

͔Βӳޠ΁ͷ຋༁σʔλΛ༻͍࣮ͨݧͷ݁Ռɺશͯͷ୯ؒޠͷΞϥΠϝϯτΛྀ͢ߟΔWhole Alignment

Similarity͕จ୯ҐͷධՁʹ͓͍ͯਓखධՁͱͷ͍ߴ૬ؔΛಘΔ͜ͱΛ֬ೝͨ͠ɻ

1. ͸͡Ίʹ

ց຋༁γεςϜͷੑೳΛվળ͢ΔͨΊʹ͸ɺγεςϜػ

Λద੾ʹධՁ͢Δ͜ͱ͕ॏཁͰ͋Δɻػց຋༁ͷਓखධՁ

͸ίετ͕͍ߴͷͰɺ௿ίετͳࣗಈධՁई౓͕੝Μʹݚ

Ε͍ͯΔ͞ڀ [3, 6, 9]ɻػց຋༁ͷࣗಈධՁͷσϑΝΫτ

ελϯμʔυͰ͋Δ BLEU [9]͸ɺγεςϜ͕ࢀর༁ͱಉ

͡ҙຯͷҟͳΔදݱΛग़ྗͨ͠ࡍʹෆ౰ʹ௿͍ධՁ͕ͳ͞

ΕΔ໰୊఺͕͋Δɻ·ͨɺBLEU͸ओʹγεςϜ୯Ґͷ૬

Ε͍ͯΔ͕ɺจ୯ҐͰͷ͕͞༺࢖ධՁई౓ͱ͍ͯ͠ߴ͕ؔ

BLEUείΞ͸ਓखධՁͷ૬͕ؔ΄ͱΜͲͳ͍͜ͱ͕஌Β

Ε͍ͯΔɻಛʹ೔ӳ຋༁ʹ͓͍ͯ͸ɺจ๏͕େ͖͘ҟͳΔ

ͨΊɺจ୯Ґͷ૬͕ؔ௿͍͜ͱ͕໰୊Ͱ͋Δɻจ୯ҐͰε

ίΞΛܭΔ͜ͱʹΑͬͯػց຋༁γεςϜͷܽ఺Λ௚઀೺

ѲͰ͖ΔͨΊɺจ୯ҐͷධՁई౓͸ॏཁͰ͋Δͱ͑ߟΔɻ

·ͨɺػց຋༁ධՁͱͨࣅλεΫͱͯ͠ɺҙຯతจྨࣅ

౓ʢSemantic Textual SimilarityʣͷλεΫ͕͋Δɻҙຯ

తจྨࣅ౓ͷλεΫ͸ɺೋͭͷจʢద੾ͳจʣͷྨࣅ౓Λܭ

͑׵͍ݴͷޠ౓͸ɺ୯ࣅΔλεΫͰ͋Δɻҙຯతจྨ͢ࢉ

Λྀ͢ߟΔͨΊɺ৘ใࡧݕͳͲʹԠ༻͕͞Ε͍ͯΔ͕ɺ·
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ΒΕͳ͍ɻಛʹɺݟ͸ڀݚ͍ͨ༺ʹց຋༁ͷࣗಈධՁػͩ

จ୯Ґͷ຋༁ͷଥ౰ੑͷධՁʹ͓͍ͯ͸ɺจಉ࢜ͷؔੑ܎

Λద੾ʹ೺Ѳ͢Δ͜ͱ͕ॏཁͩͱ͑ߟΒΕɺҙຯతจྨࣅ

౓ͷई౓΋ޮՌతͰ͋Δ͜ͱ͕ظ଴͞ΕΔɻҙຯతจྨࣅ

౓λεΫͰ͸ɺ୯ޠͷ෼ࢄදݱʹΑΔ୯ޠΞϥΠϝϯτΛ

༻͍ͨख๏͕ੑ͍ߴೳΛࣔ͢͜ͱ͕ใ͞ࠂΕ͓ͯΓɺػց

຋༁ͷධՁʹ΋Ԡ༻͕ՄೳͰ͋Δɻ

ͦ͜ͰຊߘͰ͸ɺ୯ޠ෼ࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯ

τʹΑΔҙຯతจྨࣅ౓Λػց຋༁ͷධՁई౓ʹԠ༻͠

ͨɻ࣮ݧʹ͸ɺWAT2015ɺNTCIR8ͷ೔ຊޠ–ӳޠσʔλ

ηοτͰ࣮ݧΛͨͬߦɻͦͷ݁Ռɺզʑ͸จ୯ҐͷධՁʹ

͓͍ͯɺશͯͷ୯ؒޠͷΞϥΠϝϯτΛྀ͢ߟΔWhole

Alignment SimilarityͱਓखධՁͱͷ͍ߴ૬ؔΛ֬ೝͨ͠ɻ

2. ؔ࿈ڀݚ

ڀݚց຋༁γεςϜΛద੾ʹධՁ͢ΔͨΊʹɺ༷ʑͳػ

͕ͳ͞Ε͍ͯΔɻBLEU͸ػց຋༁ͷࣗಈධՁई౓ʹ͓͚

ΔσϑΝΫτελϯμʔυͰ͋Δɻ͔͠͠ɺCallison-Burch

Β [2] ͸γεςϜग़ྗͱࢀর༁ͷ n-gramҰக཰͓Αͼจ

௕ʹΑΔϖφϧςΟͷΈͰػց຋༁γεςϜΛධՁ͢Δ

BLEU͸ਓखධՁͱͷ૬͕ؔ௿͍ͱ͍ࣔͯ͠Δɻͦ͜Ͱɺ

୯ޠͷද૚ͷҰக͚ͩͰͳ͘ɺಉٛදݱʹ΋είΞΛ༩͑

ΔMETEOR [1]͕͋ΔɻMETEOR͸ද૚͚ͩͰ͸ͳ͘ɺ

·ΔධՁई౓Ͱ͋Δɻྀ͢ߟ΋͍ͯͭʹݱ΍ಉٛදװޠ
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ͨɺݯࢿޠݴΛࣗಈ֫ಘ͢Δ͜ͱͰޠݴΛ໰Θͣ͑࢖Δ͜

ͱΛ໨ͨ͠ࢦɺMETEOR-Universal [3] ͕͋Δɻ͔͠͠ͳ

͕ΒɺMETEOR-Universal Ͱ༻͍ΒΕ͍ͯΔಉٛදݱ͸

WordNet ͷΑ͏ͳਓखͰ࡞੒͢Δݯࢿޠݴ΍ stemmer ͷ

Α͏ʹର৅ͷޠݴͷ஌͕ࣝඞཁͱͳΔϞδϡʔϧʹΑͬͯ

ॲཧ͞Εɺ֎෦ϦιʔεΛඞཁͱ͢Δɻޠݴґଘͷॲཧ͕

ෆཁͳ஌ࣝͱͯ͠ PPDB [4]Λ༻͍Δख๏͕͋Δ͕ɺ͜ͷ

σʔλϕʔεͷߏஙʹ͸ύϥϨϧίʔύε͕ඞཁͰ͋Δɻ

ຊڀݚͰ΋ɺಉٛදݱʹ΋είΞΛ༩͑ΔͨΊʹɺ୯ޠ෼

ίʔύε͚ͩͰޠݴ͸୯ݱදࢄ෼ޠΛ༻͍Δ͕ɺ୯ݱදࢄ

ֶशͰ͖Δɺͱ͍͏ར఺͕͋Δɻ

૊Έ͕͋࢓Ͱ͖ΔྀߟΛݱց຋༁ͷධՁ͸ɺಉٛදػ

Δ͜ͱ͕ॏཁͰ͋Δɻྫ͑͹ɺMETEOR ͸ද૚ͷҰக

ʹΑΒͳ͍ධՁΛ͜͏ߦͱͰɺBLEU ΑΓ͍ߴ૬ؔΛࣔ

ͨ͠ɻҰํɺจಉ࢜ͷಉٛදݱΛྀ͢ߟΔλεΫͱͯ͠ɺ

Semantic Textual Similarity (STS)ͷλεΫ͕͋ΔɻSTS

λεΫ͸จؒͷҙຯతͳྨࣅ౓Λ͢ࢉܭΔλεΫͰɺ୯ޠ

ͷ͑׵͍ݴΛྀ͢ߟΔ͜ͱ͕Ͱ͖Δɻػց຋༁γεςϜͷ

ධՁ΋ɺྲྀெੑͷධՁΛআ͚͹ɺػց຋༁ͷγεςϜͷग़

ྗͱࢀর༁Λൺֱ͢Δ͜ͱͰείΞϦϯάΛ͏ߦ఺͕ڞ௨

͍ͯ͠Δɻ

ͦ͜ͰɺຊڀݚͰ͸ɺػց຋༁γεςϜͷग़ྗͨ͠୯ޠ

Λଥ౰ʹධՁ͢ΔͨΊʹɺSongΒ [10] ͷ STSλεΫʹ͓

͚Δҙຯతจྨࣅ౓Λػց຋༁ධՁई౓ʹԠ༻ͨ͠ɻSong

Βͷҙຯతจྨࣅ౓͸ STS λεΫͰੑ͍ߴೳΛ͍ࣔͯ͠

ΔͨΊɺզʑ͸ػց຋༁ͷࣗಈධՁई౓ʹ΋ҙຯతจྨࣅ

౓͕ద༻ՄೳͰ͋Δͱͨ͑ߟɻͦͷ݁ՌɺSong Β͕ఏҊ

͍ͯ͠Δख๏ͷҰ͕ͭɺจ୯Ґͷ૬ؔʹ͓͍ͯɺطଘͷػ

ց຋༁ͷධՁई౓ͱൺֱ͍ͯ͠ߴ૬ؔΛ֬ೝͨ͠ɻ

3. ҙຯతจྨࣅ౓ΛԠ༻ͨ͠ධՁई౓

զʑ͸ɺҙຯతจྨࣅ౓Λػց຋༁ධՁͷई౓ͱͯ͠Ԡ

༻ͨͨ͠Ίɺ͜ͷઅͰ͸ҙຯతจྨࣅ౓ΛଌΔͨΊͷख๏

ʹ͍ͭͯઆ໌͢Δɻ 3.1અͰ͸ One-hot දݱɺ 3.2અͰ͸

จͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓ɺ 3.3અͰ͸ Song

Β [10] ͕ఏҊͨ͠୯ޠ෼ࢄදݱͷΞϥΠϝϯτʹͮ͘جҙ

ຯతจྨࣅ౓ʹ͍ͭͯɺͦΕͧΕઆ໌͢Δɻ

3.1 One-hot දͮ͘جʹݱҙຯతจྨࣅ౓

୯ޠΛϕΫτϧͰද͢ݱΔํ๏ͷͻͱͭͱͯ͠ɺ͔͘ݹ

Β One-hotද࢖͕ݱΘΕ͍ͯΔɻOne-hotදݱ͸ɺ֤୯ޠ

ϕΫτϧ͕จॻͷޠኮαΠζͷݩ࣍Λͪ࣋ɺ֘౰͢Δ୯ޠ

Λࣔ͢ݩ࣍ͷΈ͕ 1ɺଞͷݩ࣍͸શ͕ͯ 0Ͱ͋ΔૄͳϕΫ

τϧදݱͰ͋ΔɻຊڀݚͰ͸จͷϕΫτϧΛจதͷ୯ޠϕ

ΫτϧͷฏۉͰද͢ݱΔɻͦͯ͠ɺγεςϜग़ྗͷจϕΫ

τϧͱࢀর༁ͷจϕΫτϧͷίαΠϯྨࣅ౓Λ༻͍ͯҙຯ

తจྨࣅ౓Λ͢ࢉܭΔɻ

ਤ 1: ୯ޠ෼ࢄදݱͷΞϥΠϝϯτʹͮ͘جҙຯతจྨࣅ

౓ͷΞϥΠϝϯτ

3.2 จͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓

One-hot දݱͰ͸ද͕هҧ͏͚ͩͰҟͳΔϕΫτϧʹ

ͳͬͯ͠·͏ͨΊɺσʔλεύʔεωεͷ໰୊͕͋Δɻͦ

͜Ͱɺද͕هҟͳΔΑ͏ͳ୯ޠ΋ҙຯతจྨࣅ౓ͷࢉܭͷ

Λ༻͍Δɻ۩ମతʹ͸ɺݱදࢄ෼ޠΔͨΊʹɺ୯ྀ͢ߟʹࡍ

෼ࢄදݱΛ༻͍ͨ୯ޠϕΫτϧͷฏۉͰจϕΫτϧΛߏ੒

͠ɺจϕΫτϧؒͷίαΠϯྨࣅ౓ʹΑͬͯҙຯతจྨࣅ

౓Λఆٛ͢Δɻ͋Β͔͡Ίֶश͞Εͨ୯ޠϕΫτϧΛ༻͍

ͨจ xͱจ yͷจϕΫτϧ SVΛҎԼͷࣜͰఆٛ͢Δɻ

SV(a) =
1

|a|

|a|∑

i=1

ai (1)

a͸೚ҙͷ xɺy ͍ͣΕ͔ͷจͰ͋Γ ai ͸୯ޠϕΫτϧ

Ͱ͋ΔɻSVΛจϕΫτϧͱ͠ɺ྆จͷίαΠϯྨࣅ౓Ͱ

ҙຯతจྨࣅ౓Λఆٛ͢Δɻ

STSSV(x, y) =
SV(x) · SV(y)
|SV(x)||SV(y)| (2)

3.3 ୯ޠ෼ࢄදݱͷΞϥΠϝϯτʹͮ͘جҙຯతจྨࣅ౓

ຊߘͰ͸ɺSTS λεΫʹ͓͍ͯੑ͍ߴೳΛࣔͨ͠ Song

Βͷख๏Λ࣮࠶૷ͨ͠΋ͷΛ༻͍ɺػց຋༁ධՁई౓ʹద

༻͢Δɻػց຋༁ͷධՁʹ͓͍ͯ͸ɺޠݴݪͷ୯ޠ͸໨త

จશମʹରԠ͕ޠ΍ϑϨʔζʹରԠ͢Δ͕ɺ୯ޠͷ୯ޠݴ

͢Δ͜ͱ͸كͰ͋Δɻ͔͠͠ɺ3.1અͱ 3.2અͷख๏͸จத

ͷͲͷ୯͕ޠͲͷ୯ޠʹରԠ͢Δ͔ͱ͍͏͜ͱΛશྀ͘ߟ

ͤͣɺશͯͷ୯ޠΛಉ͡ॏΈͰจશମͱͷྨࣅ౓Λଌͬͯ
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͠·͏ɻͦ͜Ͱɺ୯ޠͷΞϥΠϝϯτΛ༻͍ɺҙຯతྨࣅ

౓ͷ܎ؔʹࢉܭͳ͍෦෼ͷྨࣅ౓Λྀ͠ߟͳ͍͜ͱͰɺϊ

ΠζΛݮΒ͢͜ͱ͕Ͱ͖Δͱ͑ߟΔɻ

3.3અͰઆ໌͞ΕΔҙຯతจྨࣅ౓Λ؆қʹਤ 1ʹࣔ͢ɻ

࣮ઢ͸ΞϥΠϝϯτ͕औΕ͍ͯΔ୯ޠͷίαΠϯྨࣅ౓Ͱ

͋Δɻ 3.3અͷख๏͸ɺ୯ޠΞϥΠϝϯτΛऔΔࡍʹϊΠ

ζΛؚΉՄೳੑ͕͑ߟΒΕΔͨΊɺᮢ஋ҎԼͷྨࣅ౓ͱͳ

Δ୯ޠΞϥΠϝϯτΛ٫͠غɺਓखධՁͱͷ૬ؔͷมԽΛ

֬ೝͨ͠ɻᮢ஋ΛมԽͤ͞Δ͜ͱʹΑͬͯɺΞϥΠϯ͞Ε

Δ୯͢ݮ૿͕ޠΔɻਤ 1͸ᮢ஋Λ ͷΞϥΠ࣌ͨ͠ʹ1.00

ϝϯτͷྫͰ͋Δɻ୯ޠͷྨࣅ౓ʢ࣮ઢʣͷ஋Λฏ͢ۉΔ

͜ͱʹΑͬͯ 3.3ͷείΞ͸ٻΊΒΕΔɻ

3.3.1 Whole Alignment Similarity

·ͣզʑ͸ɺෳ਺ͷΞϥΠϝϯτΛऔΔWhole Align-

ment Similarity (WAS)ΛఏҊ͢Δɻޙड़͢ΔΑ͏ʹɺ୯

ࢉܭ౓ͷࣅ౓͕ҰఆҎ্ͷϖΞͷΈΛҙຯతྨࣅͷྨؒޠ

ʹ༻͍Δ͜ͱͰɺແؔ܎ͳ୯ޠಉ࢜ͷൺֱΛආ͚Δ͜ͱΛ

ૂ͍ͬͯΔɻ

γεςϜग़ྗ xͱࢀর༁ y ͷؒͷ͢΂ͯͷ୯ޠͷ૊Έ

߹Θͤʹରͯ͠୯ޠͷྨࣅ౓Λ͠ࢉܭɺͦΕΒͷ |x||y|ݸ
ͷ୯ࣅྨؒޠ౓Λฏͯ͠ۉҙຯతจྨࣅ౓WAS(x, y)Λٻ

ΊΔɻ

WAS(x, y) =
1

|x||y|

|x|∑

i=1

|y|∑

j=1

φ(xi, yj) (3)

xi ͱ yj ͸ɺ֤จʹؚ·ΕΔ୯ޠΛࣔ͢ɻφ(xi, yj)͸୯

౓Λ༻͍ΔɻࣅͰ͸ίαΠϯྨڀݚ౓Λද͠ɺຊࣅྨؒޠ

3.3.2 Maximum Alignment Similarity

3.3.1અͷࢉܭ͸ɺ͢΂ͯͷ୯ޠʹରͯ͠ίαΠϯྨࣅ

౓ΛऔΔͨΊɺ୯ࣅྨؒޠ౓ͷᮢ஋ͷઃఆʹΑͬͯ͸ϊΠ

ζΛؚΉɻᮢ஋Ҏ্ͷ୯ࣅྨޠ౓Λͭ࣋୯ޠϖΞ͕ෳ਺ճ

Χ΢ϯτ͞ΕΔ͜ͱͰɺ࣮ࡍ͸ରԠ͍ͯ͠Δ୯ޠ͸ 1ϖΞ

͔͠ͳͯ͘΋ɺ্͚͔ݟଟ͘ͷ୯͕ޠରԠ͍ͯ͠Δ͔ͷΑ

Εͯ͠·͏ɺͱ͍͏໰୊͕͋Δɻ͞ࢉܭʹ͏

ͦͷͨΊɺ͢΂ͯͷ୯ޠͷྨࣅ౓Ͱ͸ͳ͘ɺ୯ࣅྨؒޠ

౓͕࠷େͱͳΔ஋ͷΈͷฏۉΛͱΔMaximum Alignment

Similarity (MAS)Λ͑ߟΔɻ·ͨɺMaximum Alignment

Similarityʹ͍ͭͯ͸ɺػց຋༁γεςϜͷग़ྗ x͔Βࢀ

র༁ y ͷ࠷େ஋ΛऔΔ৔߹ͱࢀর༁ y ͔Βػց຋༁γε

ςϜͷग़ྗ xͷ࠷େ஋ΛऔΔ৔߹ͱೋͭͷύλʔϯ͕ߟ

͑ΒΕΔͨΊɺͦͷೋͭͷύλʔϯͷ஋Λฏͨ͠ۉ஋Ͱɺ

MAS(x, y)Λ͢ࢉܭΔɻaͱ b͸೚ҙͷग़ྗ x·ͨ͸ࢀর

༁ yͰ͋Δɻ

MASasym(a, b) =
1

|a|

|a|∑

i=1

max
j

φ(ai, bj) (4)

MAS(x, y) =
1

2
(MASasym(x, y) +MASasym(y, x)) (5)

3.3.3 Hungarian Alignment Similarity

3.3.1અͱ 3.3.2અͰ͸ɺWhole Alignment Similarity͓

ΑͼMaximum Alignment SimilarityΛ঺հ͕ͨ͠ɺ͜Ε

Βͷख๏͸֤୯ޠͷΞϥΠϯઌʹ੍໿Λ՝͍ͯ͠ͳ͍ͨΊɺ

ಉ͡୯͕ޠෳ਺ճରԠ෇͚͞Εͯ͠·͏Մೳੑ͕͋Δɻ

ͦ͜ͰɺຊઅͰ͸ɺHungarian Alignment Similarity

(HAS) ͷํࢉܭ๏Λఆٛ͢Δɻ۩ମతʹ͸ɺγεςϜ

ग़ྗ x͓Αͼࢀর༁ y ͷ 2จΛ୯ޠΛϊʔυͱ͢Δ 2෦

άϥϑͱͯ͑͠ߟΔɻ͜ͷ 2 ෦άϥϑ͸ɺ୯ࣅྨؒޠ౓

φ(xi, yj)ΛॏΈͱ͢ΔลΛ׬ͭ࣋શ 2෦άϥϑͰ͋Δɻ͜

ͷ׬શ 2෦άϥϑͷ࠷େϚονϯάΛٻΊΔ͜ͱʹΑΓɺ

୯ࣅྨؒޠ౓ͷ૯࿨Λ࠷େԽ͢ΔҰରҰͷ୯ޠΞϥΠϝϯ

τΛಘΔ͜ͱ͕Ͱ͖Δɻ2෦άϥϑͷ࠷େϚονϯά໰୊

͸ɺHungarian ๏ [7]ʹΑͬͯղ͘͜ͱ͕Ͱ͖Δɻγες

Ϝग़ྗ xʹؚ·ΕΔ֤୯ޠ xi ʹରͯ͠ɺHungarian๏ʹ

Αͬͯࢀর༁ yʹؚ·ΕΔ୯ޠ h(xi)Λબ୒͠ɺͦΕΒͷ

min(|x|, |y|)ݸͷ୯ޠͷ૊Έ߹Θͤʹ͍ͭͯͨ͠ࢉܭ୯ޠ
౓ࣅɺҙຯతจྨͯ͠ۉ౓Λฏࣅྨؒ HAS(x, y)ΛٻΊΔɻ

HAS(x, y) =
1

min(|x|, |y|)

|x|∑

i=1

φ(xi, h(xi)) (6)

4. ݧ࣮

͜ͷઅͰ͸ɺ࣮ݧઃఆͱ࣮݁ݧՌʹ͍ͭͯใ͢ࠂΔɻ4.1

અͰ͸࣮ݧઃఆʹ͍ͭͯड़΂ɺ 4.2અͰ͸ɺ 3અͰهड़͠

ͨख๏ͷ૬ؔ܎਺ΛͦΕͧΕൺֱ͢Δɻ

4.1 ઃఆݧ࣮

σʔλ͸ɺWAT2015ͱݧ࣮ NTCIR8ͷػց຋༁γες

Ϝͷग़ྗͱࢀর༁Λ༻͍ͨɻWAT2015ͱ NTCIR8ͷσʔ

λͷɺಛʹ೔ຊޠ–ӳޠʹ͓͍ͯɺͦΕͧΕ 600จʢ3γε

ςϜग़ྗ ×200จʣɺ1,200จʢ12γεςϜग़ྗ ×100จʣ

ʹରͯ͠ධՁΛͨͬߦɻ

ց຋༁ͷग़ྗͷػց຋༁γεςϜΛධՁ͢ΔͨΊʹɺػ

ଥ౰ੑΛޒஈ֊ͰධՁͨ͠είΞͱҙຯతจྨࣅ౓ͷεί

Ξͷ૬ؔΛଌΔɻจ୯ҐͷධՁʹ͸ɺέϯυʔϧͷॱҐ૬

਺Λ༻͍ɺγεςϜ୯ҐͷධՁʹ͸ϐΞιϯͷੵ཰૬܎ؔ

਺Λ༻͍ͨɻ·ͨɺγεςϜ୯ҐͷείΞ͸ɺจͷε܎ؔ

ίΞΛฏͨ͠ۉ஋Λ༻͍ͨɻ

3.3 અͰ༻͍Δ୯ޠ෼ࢄදݱ͸ɺGoogle News ίʔύ

ε [8]ʢ୯ޠ਺͸ 30 ԯʣΛ༻͍ͯ word2vec ʹΑֶͬͯ

श͞Εͨެ։ϞσϧͰ͋Δʢhttps://code.google.com/

archive/p/word2vec/ʣɻ

ຊ࣮ݧͰ࢖༻ͨ͠ҙຯతจྨࣅ౓Λൺֱ͢ΔͨΊ

ʹɺBLEUɺMETEORɺNISTɺRIBES Λ࢖༻ͨ͠ɻ·

ͨɺBLEUɺMETEORɺNIST͸ Asiya πʔϧΩοτ [5]

ͷ࣮૷Λ༻͍ͨɻRIBES ͸ɺNTT ίϛϡχέʔγϣ

ϯՊֶڀݚૅجॴͷύοέʔδ ͷ version 1.03.1 Λ
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ਤ 2: ୯ޠΞϥΠϝϯτʹ༻͍Δ୯ࣅྨޠ౓ͷᮢ஋ΛมԽ͞

౓ͱਓखධՁͱͷ૬ࣅͷ֤ҙຯతจྨ࣌ͨͤ ʢؔWAT2015ʣ

༻͍ ʢͨhttp://www.kecl.ntt.co.jp/icl/lirg/ribes/

index.htmlʣɻͨͩ͠ɺͦΕΒͷύϥϝʔλʔ͸ඪ४Ͱ࣮

ɻͨͬߦΛݧ

4.2 Ռ݁ݧ࣮

ਤ 2ɺਤ 3 ͸୯ޠͷྨࣅ౓ͷᮢ஋ΛมԽͤͨ࣌͞ͷਓ

खධՁͱͷจ୯Ґͷ૬ؔͰ͋Δɻදதͷ whole͸Whole

Alignment Similarityɺmaximum͸Maximum Alignment

Similarityɺhungarian͸ Hungarian Alignment Similarity

ͱਓखධՁͱͷ૬ؔΛ͍ࣔͯ͠ΔɻWAT2015 ͷσʔλ

Ͱ͸ɺҰ෦ͷᮢ஋Λআ͍ͯɺ҆ఆͯ͠Whole Alignment

Similarity͕ൺֱతʹ͍ڧ૬ؔΛࣔͨ͠ɻ

ද 1ͱද 2͸֤ҙຯతจྨࣅ౓΋͘͠͸ࣗಈධՁई౓ͱ

ਓखධՁͱͷจ୯ҐͰͷ૬ؔͷ஋Λ͍ࣔͯ͠Δɻද 1ͱද

2ͷ݁Ռ͸จ୯ҐͰ࠷దԽͨ݁͠ՌΛ͍ࣔͯ͠Δɻϕʔε

ϥΠϯͱͳΔطଘͷػց຋༁ධՁई౓ͱൺֱͯ͠΋ɺจ୯

ҐͷධՁʹ͓͍ͯ͸ɺWhole Alignment Similarity͕ൺֱ

త͍ߴ૬ؔΛࣔ͢͜ͱΛ֬ೝͨ͠ɻ

ද 3ͱද 4͸֤ҙຯతจྨࣅ౓΋͘͠͸ࣗಈධՁई౓ͱ

ਓखධՁͱͷγεςϜ୯ҐͰͷ૬ؔͷ஋Λ͍ࣔͯ͠Δɻද

3ͱද 4ͷ݁Ռ͸γεςϜ୯ҐͰ࠷దԽͨ݁͠ՌΛࣔͯ͠

͍ΔɻγεςϜ୯ҐͰ͸ɺൺֱʹطͨͬߦଘͷख๏ͷํ͕

ਓखධՁͱͷ૬͕ؔ͘ߴɺจ୯ҐͷධՁ΄Ͳҙຯతจྨࣅ

౓͸͍ߴ૬ؔΛ֬ೝ͢Δ͜ͱ͕Ͱ͖ͳ͔ͬͨɻ

ද 5ͱද 6͸ɺγεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢ஋ʹ

νϡʔχϯάͨ͠ͱ͖ͷ֤ҙຯతจྨࣅ౓ͱਓखධՁͷจ

୯Ґͷ૬ؔͷ஋Λ͍ࣔͯ͠Δɻ

5. ࡯ߟ

ਤ 2ɺਤ 3͸୯ޠͷྨࣅ౓ͷᮢ஋ΛมԽͤͨ࣌͞ͷਓख

ਤ 3: ୯ޠΞϥΠϝϯτʹ༻͍Δ୯ࣅྨޠ౓ͷᮢ஋ΛมԽ͞

౓ͱਓखධՁͱͷ૬ࣅͷ֤ҙຯతจྨ࣌ͨͤ ʢؔNTCIR8ʣ

ҙຯతจྨࣅ౓ͱධՁई౓ ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ౓ 0.211

จͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓ 0.097

Whole Alignment Similarity 0.332

Maximum Alignment Similarity 0.235

Hungarian Alignment Similarity 0.092

BLEU 0.220

METEOR 0.248

NIST 0.204

RIBES 0.261

ද 1: ֤ҙຯతจྨࣅ౓΋͘͠͸ධՁई౓είΞͱਓखධ

Ձͱͷจ୯Ґͷ૬ؔͷ஋ʢWAT2015ʣ

ҙຯతจྨࣅ౓ͱධՁई౓ ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ౓ 0.180

จͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓ 0.022

Whole Alignment Similarity 0.343

Maximum Alignment Similarity 0.171

Hungarian Alignment Similarity 0.075

BLEU 0.225

METEOR 0.211

NIST 0.150

RIBES 0.368

ද 2: ֤ҙຯతจྨࣅ౓΋͘͠͸ධՁई౓είΞͱਓखධ

Ձͱͷจ୯Ґͷ૬ؔͷ஋ʢNTCIR8ʣ

ͱͷ૬ؔͰ͋Δ͕ɺWhole Alignment Similarity (whole)

͸ɺᮢ஋Λม͢ߋΔ͜ͱʹΑͬͯ૬͕ؔࠨӈ͞Ε͍ͯΔ͜

ͱ͕Θ͔ΔɻWAT2015ͷσʔληοτͰ͸ɺᮢ஋ΛมԽ

ͤ͞Δ͜ͱͰ૬͕ؔେ͖͘มԽ͍ͯ͠Δ͕ɺNTCIR8 ͷ

σʔληοτͰ͸WAT2015΄Ͳͷҧ͍͸ݟΒΕͳ͍ɻ·

ͨɺNTCIR8ͷσʔληοτͰ͸ᮢ஋͕ 1.00ͷ࣌ʹWhole

Alignment Similarityख๏ͷ૬͕ؔ࠷େͱͳΔ͜ͱΛզʑ
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ҙຯతจྨࣅ౓ͱධՁई౓ ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ౓ 0.983

จͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓ 0.979

Whole Alignment Similarity 0.814

Maximum Alignment Similarity 0.995

Hungarian Alignment Similarity 0.656

BLEU 0.531

METEOR 0.973

NIST 0.998

RIBES 0.721

ද 3: ֤ҙຯతจྨࣅ౓΋͘͠͸ධՁई౓είΞͱਓखධ

ՁͱͷγεςϜ୯Ґͷ૬ؔͷ஋ʢWAT2015ʣ

ҙຯతจྨࣅ౓ͱධՁई౓ ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ౓ 0.543

จͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓ 0.645

Whole Alignment Similarity 0.515

Maximum Alignment Similarity 0.657

Hungarian Alignment Similarity 0.097

BLEU 0.075

METEOR 0.482

NIST 0.159

RIBES 0.861

ද 4: ֤ҙຯతจྨࣅ౓΋͘͠͸ධՁई౓είΞͱਓखධ

ՁͱͷγεςϜ୯Ґͷ૬ؔͷ஋ʢNTCIR8ʣ

ҙຯతจྨࣅ౓ͱධՁई౓ ૬ؔ

Whole Alignment Similarityʢᮢ஋ɿ0.30ʣ 0.263

Maximum Alignment Similarity ʢᮢ஋ɿ0.33ʣ 0.223

Hungarian Alignment Similarityʢᮢ஋ɿ0.35ʣ 0.068

ද 5: γεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢ஋ʹνϡʔχϯ

άͨ͠ͱ͖ͷ֤ҙຯతจྨࣅ౓ͱਓखධՁͷจ୯Ґͷ૬ؔ

ͷ஋ʢWAT2015ʣ

ҙຯతจྨࣅ౓ͱධՁई౓ ૬ؔ

Whole Alignment Similarityʢᮢ஋ɿ0.68ʣ 0.304

Maximum Alignment Similarity ʢᮢ஋ɿ0.32ʣ 0.152

Hungarian Alignment Similarityʢᮢ஋ɿ0.38ʣ 0.073

ද 6: γεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢ஋ʹνϡʔχϯ

άͨ͠ͱ͖ͷ֤ҙຯతจྨࣅ౓ͱਓखධՁͷจ୯Ґͷ૬ؔ

ͷ஋ʢNTCIR8ʣ

͸֬ೝͨ͠ɻ͜Ε͸୯ޠͷ׬શҰகͷΈΛ͜͢ڐͱΛҙຯ

͠ɺද૚ͷҰகͷΈͰධՁ͢Δํ͕૬͕ؔ͋Δ͜ͱΛࣔ͠

͍ͯΔɻRIBESͳͲͷධՁई౓͸ΞϥΠϯ͞Εͳ͍୯ޠ

͸ྀ͠ߟͳ͍ධՁई౓Ͱ͋Δ͕ɺRIBES ͕શͯͷධՁई

౓ͷதͰ࠷େͷ૬ؔͱͳ͍ͬͯΔͨΊɺNTCIR8ͷσʔλ

Ͱ͸ྨٛޠͳͲΛྀ͠ߟͳ͍΄͏͕͍ߴ૬ؔʹͳΔ͜ͱ͕

༧ଌ͞ΕΔɻ

·ͨɺද 1 ͱද 2 ͸ҙຯతจྨࣅ౓·ͨ͸ධՁई౓Ͱ

ιʔτͨ͠ϦετͱਓखධՁͷ஋Ͱιʔτͨ͠Ϧετͷจ

୯Ґͷ૬ؔΛଌͬͨ΋ͷͰ͋ΔɻWhole Alignment Sim-

ilarity͸ BLEUͱ METEORΛେ্͖͘ճ͍ͬͯΔɻ·

ͨɺWAT2015 ͷσʔλʹ͓͍ͯ͸ɺRIBES ΋͍྇Ͱ͍

ΔɻRIBES͸WAT2015ͷ૬ؔ܎਺ͱ NTCIR8ͷ૬ؔ܎

਺ͷ͕ࠩେ͖͍͕ɺҰํͰɺWhole Alignment Similarity

͸҆ఆͨ͠஋Λ͍ࣔͯ͠Δɻ͜Ε͸ɺWhole Alignment

Similarity͕ͲͷυϝΠϯʹ΋҆ఆͯ͠ಈ͢࡞Δ͜ͱΛࣔ

͍ͯ͠Δɻ

ද 3 ͱද 4 ͸γεςϜ୯Ґͷ૬ؔͰ͋ΔɻWAT2015ɺ

NTCIR8ͷσʔληοτʹ͓͍ͯ͸ɺHungarian Alignment

SimilarityΛআ͖ɺBLEUɺRIBESɺMETEORɺNISTͱ

ൺֱͯ͠ҙຯతจྨࣅ౓͸҆ఆͨ͠૬ؔΛ͍ࣔͯ͠Δɻಛ

ʹɺจͷ෼ࢄදͮ͘جʹݱҙຯతจྨࣅ౓ͱ Maximum

Alignment Similarity͸ɺจ୯Ґͷ૬ؔͰ͸ METEOR ΍

RIBES ͹ͳ͍΋ͷͷɺγεςϜ୯ҐͰ͸ٴʹ METEOR

Λ্ճΔ૬ؔΛ֬ೝͨ͠ɻ͔͠͠ɺWhole Alignment Sim-

ilarity͸ɺจ୯Ґͷ૬͕ؔൺֱతʹ͍ߴʹ΋ؔΘΒͣɺγ

εςϜ୯ҐͰ͸ઌڀݚߦͱൺֱ͍ͯ͠ߴ૬ؔΛ֬ೝ͢Δ

͜ͱ͕Ͱ͖ͳ͔ͬͨɻ͜Ε͸ɺҙຯతจྨࣅ౓ͷγες

Ϝ୯ҐείΞΛ͢ࢉܭΔࡍʹɺจ௕Λྀͣͤߟ୯ʹจͷ

είΞΛฏͨ͜͠ۉͱ͕ཁҼͰ͋Δͱ͑ߟΒΕΔɻWhole

Alignment Similarity͸จ௕͕௕͘ͳΔͱɺείΞ͕௿͘

ͳΔಛੑ͕͋ΔͨΊɺBLEU ΍ RIBES ͷΑ͏ʹจ௕ʹϖ

φϧςΟΛ͔͚ΔʹΑͬͯɺBLEU ΍ RIBES ͷΑ͏ʹ

ίʔύε୯ҐͰγεςϜ૬ؔΛ࠷దԽͰ͖ΔՄೳੑ͕͋Δɻ

ද 5ͱද 6͸ɺγεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢ஋Λ

༻͍ͯɺจ୯Ґͷ૬ؔΛଌͬͨ݁ՌΛ͍ࣔͯ͠Δɻจ୯Ґ

దԽΛ͍ͯ͠ͳ͍ͨΊɺ૬ؔ͸ද࠷ʹ 1ͱද 2ͱൺ΂ͯɺ

஋͸௿͘ͳ͍ͬͯΔɻ͔͠͠ɺγεςϜ୯ҐͰᮢ஋Λܾఆ

ͯ͠΋ɺWAT2015ͷυϝΠϯͰ͸ɺͲͷઌڀݚߦΑΓ΋

૬ؔͰ͋Δ͜ͱ͕֬ೝͰ͖Δɻ͍ߴ

·ͨɺҙຯతจྨࣅ౓Λ༻͍Δ͜ͱʹΑͬͯߴਫ਼౓ʹධ

ՁͰ͖͍ͯΔྫΛද 7Ͱࣔ͢ɻද 7ͷྫ 1͔Βྫ 3·Ͱ͸

WAT2015ͷσʔλͰ͋Γɺྫ 4͸ NTCIR8ͷσʔλͰ͋

ΔɻਓखධՁͱͦΕͧΕͷείΞ͸ [0,1]ʹ஋ΛͱΔΑ͏

ʹਖ਼نԽ͍ͯ͠Δɻ

ྫ 1͸ͲͷධՁई౓΋ൺֱతʹ͍ߴείΞΛग़͍ͯ͠Δɻ

ྫ 2 ͸ҙຯతจྨࣅ౓͕ଞͷධՁई౓ͱൺֱͯ͠ɺ༗

ޮੑ͕ࣔ͞Ε͍ͯΔྫͰ͋Δɻྫ 2 Ͱ͸൱ఆදݱͷ͍ݴ

Ͱ͖͍ͯΔ຋༁Ͱ͋Δʹ΋͔͔ΘΒͣɺݱද͘·͏͕͑׵

BLEUͱMETEOR͸ൺֱతʹ௿͍είΞϦϯάΛ͍ͯ͠

Δɻ͜Ε͸ද૚ͷҰக͚ͩͰͳ͘ɺ୯ޠΞϥΠϝϯτ͕༗

ޮͰ͋Δ͜ͱΛ͍ࣔͯ͠Δɻ

ྫ 3͸ҙຯతจྨࣅ౓Ͱ΋͏·͘ධՁ͕Ͱ͖͍ͯͳ͍ྫ

Ͱ͋Δɻྫ 3Λͯ͑ߟΈΔͱ “that”અҎ߱ͷଶ͕ҟͳΔ

ͨΊɺ௿͍ਓखධՁ͕ͳ͞Ε͍ͯΔɻ͔͠͠ɺҙຯతจྨ

౓͸͏·͘είΞϦϯά͕ͳ͞Ε͍ͯͳ͍ɻ͜Ε͸ɺҙࣅ
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൪߸ ࣮ྫ

1 ग़ྗ: In both cases, the postoperative course was good.

:রࢀ In both the cases, postoperative course were good.

2 ग़ྗ: In the treatment, side effect was not recognized.

:রࢀ No side effect was noted during treatment.

3 ग़ྗ: It is found that the deformation is affected by the pair density distribution.

:রࢀ It was found that the deformation gave effects to the pairing density distribution.

4 ग़ྗ: The above configuration and operation, the water drops, even in the case where the window is not expected

operation, it is possible to surely stopped, and the operation switch ( dn ) is operated and the window is opened,

it is possible to a vehicle occupant moves out from possible.

:রࢀ With the above-described construction and operation, even when an automobile falls into water,

the windows are surely stopped without performing unexpected operations, and can be surely opened by operating

the operation switch ( dn ), thus enabling occupants to escape from the automobile.

൪߸ RIBES METEOR One-hot WAS MAS ਓखධՁ

1 0.83 0.92 0.90 0.89 0.94 1.00

2 0.23 0.37 0.55 0.73 0.71 1.00

3 0.30 0.37 0.64 0.69 0.78 0.20

4 0.75 0.25 0.56 0.11 0.61 0.80

ද 7: RIBESɺMETEORͱҙຯతจྨࣅ౓ͷείΞͱਓखධՁʢଥ౰ੑʣͷൺֱ

ຯతจྨࣅ౓͕୯ޠͷґଘؔ܎ΛྀͣͤߟɺଶͷҟͳΓʹ

ΑΔϖφϧςΟ͕Ұ੾ؚ·Ε͍ͯͳ͍͜ͱʹΑΔ΋ͷͰ͋

Δͱ͑ߟΒΕΔɻ

ྫ 4 ͸Whole Alignment Similarity ͕ධՁ͠ʹ͍͘ྫ

Ͱ͋Δɻྫ 4͸୯ʹ୯ޠ਺͕ଟ͍ͨΊʹWhole Alignment

Similarity͸௿͍είΞΛ༩͍͑ͯΔɻWhole Alignment

Similarity͸্࣮ࣄɺจ͕௕͘ͳΕ͹ͳΔ΄ͲείΞ͕௿

͘ͳΔධՁई౓Ͱ͋ΔͨΊɺ୯ޠ਺͕ۃ୺ʹଟ͍ग़ྗͱࢀ

রͷϖΞͷධՁʹ͸͍͍ͯ޲ͳ͍͜ͱ͕ݒ೦͞ΕΔɻҰํɺ

RIBES΍ One-hotදͮ͘جʹݱҙຯతจྨࣅ౓ͳͲͷද

૚ͷҰகͷΈͰධՁ͢ΔධՁई౓͸ɺൺֱత௿͍είΞΛ

༩͍͑ͯͳ͍ɻਤ 3͔ΒಡΈऔΕΔ௨ΓɺNTCIR8͸ද૚

ͷҰகΛධՁ͢Δํ͕ɺਓखͱ͍ߴ૬ؔΛಘΔ͜ͱ͕Ͱ͖

Δɻ͜Ε͸ɺNTCIR8͕ͭ࣋ಛ༗ͷੑ࣭Ͱ͋ΓɺNTCIR8

ͷσʔληοτʹ͓͍ͯ͸ද૚ͷҰகΛධՁ͢Δ͜ͱ͕Α

Γద੾Ͱ͋ΔՄೳੑ͕͋Δɻ

6. ͓ΘΓʹ

ຊߘͰ͸୯ޠͷ෼ࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯτʹΑ

Δҙຯతจྨࣅ౓Λద༻ͨ͠ػց຋༁ධՁई౓ΛఏҊ͠

ͨɻຊڀݚͰ࠾༻ͨ͠ҙຯతจྨࣅ౓͸ɺ؆қͳΞϧΰϦ

ζϜͰ࣮૷͕Ͱ͖ɺ೔ӳ຋༁ͷจ୯ҐͷείΞϦϯάʹ͓

͍ͯ༗ޮͰ͋Δ͜ͱ͕ࣔ͞Εͨɻ࣮ݧͰ͸ɺද૚ΛධՁ͢

ΔઌڀݚߦʹՃ͑ͯɺ୯ޠͷΞϥΠϝϯτΛྀ͢ߟΔ͜ͱ

͕ਓखධՁͱͷ૬ؔΛ্͛ΔͨΊʹॏཁͳཁૉͰ͋Δ͜ͱ

Λࣔͨ͠ɻWhole Alignment Similarity͸ଶͷҟͳΓ͸ߟ

ྀͰ͖ͳ͍͕ɺߏจ໦ͷΞϥΠϝϯτʹΑΔख๏ΛՃ͑Δ

͜ͱʹΑͬͯɺߏจͷҧ͍ΛྀߟͰ͖Δͱ͑ߟΔɻγες

Ϝ୯ҐͰ͸ɺจ௕ʹϖφϧςΟΛ͔͚Δ͜ͱʹΑͬͯΑΓ

ۙ࠷Δɻ·ͨɺ͑ߟ૬ؔΛಘΔ͜ͱ͕Ͱ͖Δͱզʑ͸͍ߴ

Ͱ͸طଘͷࢣڭͳ͠ͷࣗಈධՁई౓Λ͋ࢣڭΓֶशͰ௚઀

తʹ࠷దԽ͢Δ͕͞ڀݚΕ͍ͯΔͨΊɺ͋ࢣڭΓֶशͷख

๏ʹҙຯతจྨࣅ౓ΛՃ͑Δ͜ͱʹΑͬͯɺΑΓ͍ߴ૬ؔ

ΛಘΔ͜ͱ͕Ͱ͖ΔՄೳੑ͕͋Δɻ
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