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୯ޠࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯτʹΑΔ
ӳػց༁ͷࣗಈධՁई

দඌ ५थ1,a) খொ क1,b) ਢ౻ (ਔ2,cࠀ

֓ཁɿ
র༁ͷࢀց༁γεςϜͷධՁʹ͓͍ͯɺγεςϜग़ྗͱػ n-gramҰகʹͮ͘ج BLEUͷࣗಈධ

Ձई͕Α͘༻͍ΒΕ͍ͯΔɻ͔͠͠ɺBLEUͷදͷҰகͰධՁ͢ΔࣗಈධՁईͰɺγεςϜ͕

ػෆʹ͍ධՁ͕ͳ͞ΕΔ͕͋Δɻ͜ͷɺʹࡍΛग़ྗͨ͠ݱর༁ͱಉ͡ҙຯͷҟͳΔදࢀ

ց༁ͷग़ྗΛγεςϜ୯ҐͰͳ͘จ୯ҐͰධՁ͢Δͱ͖ɺಛʹਂࠁͰ͋Δɻ·ͨɺMETEORͳͲͷ

ධՁईɺྨٛޠΛྀ͢ߟΔ͕ɺMETEOR͕ࢺҟͳΔͱΞϥΠϝϯτΛऔΔ͜ͱ͕Ͱ͖ͣɺҟͳ

ΔࢺͷදݱΛͨ͠ࡍʹείΞΛ༩͑ʹ͍͘ͱ͍͏͕͋Δɻͦ͜ͰຊߘͰɺେنίʔύε͔Β

ֶशͨ͠୯ޠࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯτʹΑΔҙຯతจྨࣅΛࣗಈධՁईʹԠ༻͢ΔɻThe

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

͔Βӳޠͷ༁σʔλΛ༻͍࣮ͨݧͷ݁Ռɺશͯͷ୯ؒޠͷΞϥΠϝϯτΛྀ͢ߟΔWhole Alignment

Similarity͕จ୯ҐͷධՁʹ͓͍ͯਓखධՁͱͷ͍ߴ૬ؔΛಘΔ͜ͱΛ֬ೝͨ͠ɻ

1. ͡Ίʹ

ց༁γεςϜͷੑΛվળ͢ΔͨΊʹɺγεςϜػ

ΛదʹධՁ͢Δ͜ͱ͕ॏཁͰ͋Δɻػց༁ͷਓखධՁ

ίετ͕͍ߴͷͰɺίετͳࣗಈධՁई͕Μʹݚ

Ε͍ͯΔ͞ڀ [3, 6, 9]ɻػց༁ͷࣗಈධՁͷσϑΝΫτ

ελϯμʔυͰ͋Δ BLEU [9]ɺγεςϜ͕ࢀর༁ͱಉ

͡ҙຯͷҟͳΔදݱΛग़ྗͨ͠ࡍʹෆʹ͍ධՁ͕ͳ͞

ΕΔ͕͋Δɻ·ͨɺBLEUओʹγεςϜ୯Ґͷ૬

Ε͍ͯΔ͕ɺจ୯ҐͰͷ͕͞༺ධՁईͱ͍ͯ͠ߴ͕ؔ

BLEUείΞਓखධՁͷ૬͕ؔ΄ͱΜͲͳ͍͜ͱ͕Β

Ε͍ͯΔɻಛʹӳ༁ʹ͓͍ͯɺจ๏͕େ͖͘ҟͳΔ

ͨΊɺจ୯Ґͷ૬͕͍ؔ͜ͱ͕Ͱ͋Δɻจ୯ҐͰε

ίΞΛܭΔ͜ͱʹΑͬͯػց༁γεςϜͷܽΛ

ѲͰ͖ΔͨΊɺจ୯ҐͷධՁईॏཁͰ͋Δͱ͑ߟΔɻ

·ͨɺػց༁ධՁͱͨࣅλεΫͱͯ͠ɺҙຯతจྨࣅ

ʢSemantic Textual SimilarityʣͷλεΫ͕͋Δɻҙຯ

తจྨࣅͷλεΫɺೋͭͷจʢదͳจʣͷྨࣅΛܭ

͍͑ݴͷޠɺ୯ࣅΔλεΫͰ͋Δɻҙຯతจྨ͢ࢉ

Λྀ͢ߟΔͨΊɺใࡧݕͳͲʹԠ༻͕͞Ε͍ͯΔ͕ɺ·
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ΒΕͳ͍ɻಛʹɺݟڀݚ͍ͨ༺ʹց༁ͷࣗಈධՁػͩ

จ୯Ґͷ༁ͷଥੑͷධՁʹ͓͍ͯɺจಉ࢜ͷؔੑ

ΛదʹѲ͢Δ͜ͱ͕ॏཁͩͱ͑ߟΒΕɺҙຯతจྨࣅ

ͷईޮՌతͰ͋Δ͜ͱ͕ظ͞ΕΔɻҙຯతจྨࣅ

λεΫͰɺ୯ޠͷࢄදݱʹΑΔ୯ޠΞϥΠϝϯτΛ

༻͍ͨख๏͕ੑ͍ߴΛࣔ͢͜ͱ͕ใ͞ࠂΕ͓ͯΓɺػց

༁ͷධՁʹԠ༻͕ՄͰ͋Δɻ

ͦ͜ͰຊߘͰɺ୯ޠࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯ

τʹΑΔҙຯతจྨࣅΛػց༁ͷධՁईʹԠ༻͠

ͨɻ࣮ݧʹɺWAT2015ɺNTCIR8ͷຊޠ–ӳޠσʔλ

ηοτͰ࣮ݧΛͨͬߦɻͦͷ݁Ռɺզʑจ୯ҐͷධՁʹ

͓͍ͯɺશͯͷ୯ؒޠͷΞϥΠϝϯτΛྀ͢ߟΔWhole

Alignment SimilarityͱਓखධՁͱͷ͍ߴ૬ؔΛ֬ೝͨ͠ɻ

2. ؔ࿈ڀݚ

ڀݚց༁γεςϜΛదʹධՁ͢ΔͨΊʹɺ༷ʑͳػ

͕ͳ͞Ε͍ͯΔɻBLEUػց༁ͷࣗಈධՁईʹ͓͚

ΔσϑΝΫτελϯμʔυͰ͋Δɻ͔͠͠ɺCallison-Burch

Β [2] γεςϜग़ྗͱࢀর༁ͷ n-gramҰக͓Αͼจ

ʹΑΔϖφϧςΟͷΈͰػց༁γεςϜΛධՁ͢Δ

BLEUਓखධՁͱͷ૬͕͍ؔͱ͍ࣔͯ͠Δɻͦ͜Ͱɺ

୯ޠͷදͷҰக͚ͩͰͳ͘ɺಉٛදݱʹείΞΛ༩͑

ΔMETEOR [1]͕͋ΔɻMETEORද͚ͩͰͳ͘ɺ

·ΔධՁईͰ͋Δɻྀ͢ߟ͍ͯͭʹݱಉٛදװޠ
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ͨɺݯࢿޠݴΛࣗಈ֫ಘ͢Δ͜ͱͰޠݴΛΘͣ͑Δ͜

ͱΛͨ͠ࢦɺMETEOR-Universal [3] ͕͋Δɻ͔͠͠ͳ

͕ΒɺMETEOR-Universal Ͱ༻͍ΒΕ͍ͯΔಉٛදݱ

WordNet ͷΑ͏ͳਓखͰ࡞͢Δݯࢿޠݴ stemmer ͷ

Α͏ʹରͷޠݴͷ͕ࣝඞཁͱͳΔϞδϡʔϧʹΑͬͯ

ॲཧ͞Εɺ֎෦ϦιʔεΛඞཁͱ͢Δɻޠݴґଘͷॲཧ͕

ෆཁͳࣝͱͯ͠ PPDB [4]Λ༻͍Δख๏͕͋Δ͕ɺ͜ͷ

σʔλϕʔεͷߏஙʹύϥϨϧίʔύε͕ඞཁͰ͋Δɻ

ຊڀݚͰɺಉٛදݱʹείΞΛ༩͑ΔͨΊʹɺ୯ޠ

ίʔύε͚ͩͰޠݴ୯ݱදࢄޠΛ༻͍Δ͕ɺ୯ݱදࢄ

ֶशͰ͖Δɺͱ͍͏ར͕͋Δɻ

Έ͕͋Ͱ͖ΔྀߟΛݱց༁ͷධՁɺಉٛදػ

Δ͜ͱ͕ॏཁͰ͋Δɻྫ͑ɺMETEOR දͷҰக

ʹΑΒͳ͍ධՁΛ͜͏ߦͱͰɺBLEU ΑΓ͍ߴ૬ؔΛࣔ

ͨ͠ɻҰํɺจಉ࢜ͷಉٛදݱΛྀ͢ߟΔλεΫͱͯ͠ɺ

Semantic Textual Similarity (STS)ͷλεΫ͕͋ΔɻSTS

λεΫจؒͷҙຯతͳྨࣅΛ͢ࢉܭΔλεΫͰɺ୯ޠ

ͷ͍͑ݴΛྀ͢ߟΔ͜ͱ͕Ͱ͖Δɻػց༁γεςϜͷ

ධՁɺྲྀெੑͷධՁΛআ͚ɺػց༁ͷγεςϜͷग़

ྗͱࢀর༁Λൺֱ͢Δ͜ͱͰείΞϦϯάΛ͏ߦ͕ڞ௨

͍ͯ͠Δɻ

ͦ͜ͰɺຊڀݚͰɺػց༁γεςϜͷग़ྗͨ͠୯ޠ

ΛଥʹධՁ͢ΔͨΊʹɺSongΒ [10] ͷ STSλεΫʹ͓

͚ΔҙຯతจྨࣅΛػց༁ධՁईʹԠ༻ͨ͠ɻSong

Βͷҙຯతจྨࣅ STS λεΫͰੑ͍ߴΛ͍ࣔͯ͠

ΔͨΊɺզʑػց༁ͷࣗಈධՁईʹҙຯతจྨࣅ

͕ద༻ՄͰ͋Δͱͨ͑ߟɻͦͷ݁ՌɺSong Β͕ఏҊ

͍ͯ͠Δख๏ͷҰ͕ͭɺจ୯Ґͷ૬ؔʹ͓͍ͯɺطଘͷػ

ց༁ͷධՁईͱൺֱ͍ͯ͠ߴ૬ؔΛ֬ೝͨ͠ɻ

3. ҙຯతจྨࣅΛԠ༻ͨ͠ධՁई

զʑɺҙຯతจྨࣅΛػց༁ධՁͷईͱͯ͠Ԡ

༻ͨͨ͠Ίɺ͜ͷઅͰҙຯతจྨࣅΛଌΔͨΊͷख๏

ʹ͍ͭͯઆ໌͢Δɻ 3.1અͰ One-hot දݱɺ 3.2અͰ

จͷࢄදͮ͘جʹݱҙຯతจྨࣅɺ 3.3અͰ Song

Β [10] ͕ఏҊͨ͠୯ޠࢄදݱͷΞϥΠϝϯτʹͮ͘جҙ

ຯతจྨࣅʹ͍ͭͯɺͦΕͧΕઆ໌͢Δɻ

3.1 One-hot දͮ͘جʹݱҙຯతจྨࣅ

୯ޠΛϕΫτϧͰද͢ݱΔํ๏ͷͻͱͭͱͯ͠ɺ͔͘ݹ

Β One-hotද͕ݱΘΕ͍ͯΔɻOne-hotදݱɺ֤୯ޠ

ϕΫτϧ͕จॻͷޠኮαΠζͷݩ࣍Λͪ࣋ɺ֘͢Δ୯ޠ

Λࣔ͢ݩ࣍ͷΈ͕ 1ɺଞͷݩ࣍શ͕ͯ 0Ͱ͋ΔૄͳϕΫ

τϧදݱͰ͋ΔɻຊڀݚͰจͷϕΫτϧΛจதͷ୯ޠϕ

ΫτϧͷฏۉͰද͢ݱΔɻͦͯ͠ɺγεςϜग़ྗͷจϕΫ

τϧͱࢀর༁ͷจϕΫτϧͷίαΠϯྨࣅΛ༻͍ͯҙຯ

తจྨࣅΛ͢ࢉܭΔɻ

ਤ 1: ୯ޠࢄදݱͷΞϥΠϝϯτʹͮ͘جҙຯతจྨࣅ

ͷΞϥΠϝϯτ

3.2 จͷࢄදͮ͘جʹݱҙຯతจྨࣅ

One-hot දݱͰද͕هҧ͏͚ͩͰҟͳΔϕΫτϧʹ

ͳͬͯ͠·͏ͨΊɺσʔλεύʔεωεͷ͕͋Δɻͦ

͜Ͱɺද͕هҟͳΔΑ͏ͳ୯ޠҙຯతจྨࣅͷࢉܭͷ

Λ༻͍Δɻ۩ମతʹɺݱදࢄޠΔͨΊʹɺ୯ྀ͢ߟʹࡍ

ࢄදݱΛ༻͍ͨ୯ޠϕΫτϧͷฏۉͰจϕΫτϧΛߏ

͠ɺจϕΫτϧؒͷίαΠϯྨࣅʹΑͬͯҙຯతจྨࣅ

Λఆٛ͢Δɻ͋Β͔͡Ίֶश͞Εͨ୯ޠϕΫτϧΛ༻͍

ͨจ xͱจ yͷจϕΫτϧ SVΛҎԼͷࣜͰఆٛ͢Δɻ

SV(a) =
1

|a|

|a|∑

i=1

ai (1)

aҙͷ xɺy ͍ͣΕ͔ͷจͰ͋Γ ai ୯ޠϕΫτϧ

Ͱ͋ΔɻSVΛจϕΫτϧͱ͠ɺ྆จͷίαΠϯྨࣅͰ

ҙຯతจྨࣅΛఆٛ͢Δɻ

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

3.3 ୯ޠࢄදݱͷΞϥΠϝϯτʹͮ͘جҙຯతจྨࣅ

ຊߘͰɺSTS λεΫʹ͓͍ͯੑ͍ߴΛࣔͨ͠ Song

Βͷख๏Λ࣮࠶ͨ͠ͷΛ༻͍ɺػց༁ධՁईʹద

༻͢Δɻػց༁ͷධՁʹ͓͍ͯɺޠݴݪͷ୯ޠత

จશମʹରԠ͕ޠϑϨʔζʹରԠ͢Δ͕ɺ୯ޠͷ୯ޠݴ

͢Δ͜ͱكͰ͋Δɻ͔͠͠ɺ3.1અͱ 3.2અͷख๏จத

ͷͲͷ୯͕ޠͲͷ୯ޠʹରԠ͢Δ͔ͱ͍͏͜ͱΛશྀ͘ߟ

ͤͣɺશͯͷ୯ޠΛಉ͡ॏΈͰจશମͱͷྨࣅΛଌͬͯ
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͠·͏ɻͦ͜Ͱɺ୯ޠͷΞϥΠϝϯτΛ༻͍ɺҙຯతྨࣅ

ͷؔʹࢉܭͳ͍෦ͷྨࣅΛྀ͠ߟͳ͍͜ͱͰɺϊ

ΠζΛݮΒ͢͜ͱ͕Ͱ͖Δͱ͑ߟΔɻ

3.3અͰઆ໌͞ΕΔҙຯతจྨࣅΛ؆қʹਤ 1ʹࣔ͢ɻ

࣮ઢΞϥΠϝϯτ͕औΕ͍ͯΔ୯ޠͷίαΠϯྨࣅͰ

͋Δɻ 3.3અͷख๏ɺ୯ޠΞϥΠϝϯτΛऔΔࡍʹϊΠ

ζΛؚΉՄੑ͕͑ߟΒΕΔͨΊɺᮢҎԼͷྨࣅͱͳ

Δ୯ޠΞϥΠϝϯτΛ٫͠غɺਓखධՁͱͷ૬ؔͷมԽΛ

֬ೝͨ͠ɻᮢΛมԽͤ͞Δ͜ͱʹΑͬͯɺΞϥΠϯ͞Ε

Δ୯͢ݮ૿͕ޠΔɻਤ 1ᮢΛ ͷΞϥΠ࣌ͨ͠ʹ1.00

ϝϯτͷྫͰ͋Δɻ୯ޠͷྨࣅʢ࣮ઢʣͷΛฏ͢ۉΔ

͜ͱʹΑͬͯ 3.3ͷείΞٻΊΒΕΔɻ

3.3.1 Whole Alignment Similarity

·ͣզʑɺෳͷΞϥΠϝϯτΛऔΔWhole Align-

ment Similarity (WAS)ΛఏҊ͢Δɻޙड़͢ΔΑ͏ʹɺ୯

ࢉܭͷࣅ͕ҰఆҎ্ͷϖΞͷΈΛҙຯతྨࣅͷྨؒޠ

ʹ༻͍Δ͜ͱͰɺແؔͳ୯ޠಉ࢜ͷൺֱΛආ͚Δ͜ͱΛ

ૂ͍ͬͯΔɻ

γεςϜग़ྗ xͱࢀর༁ y ͷؒͷͯ͢ͷ୯ޠͷΈ

߹Θͤʹରͯ͠୯ޠͷྨࣅΛ͠ࢉܭɺͦΕΒͷ |x||y|ݸ
ͷ୯ࣅྨؒޠΛฏͯ͠ۉҙຯతจྨࣅWAS(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༻͍ΔɻࣅͰίαΠϯྨڀݚΛද͠ɺຊࣅྨؒޠ

3.3.2 Maximum Alignment Similarity

3.3.1અͷࢉܭɺͯ͢ͷ୯ޠʹରͯ͠ίαΠϯྨࣅ

ΛऔΔͨΊɺ୯ࣅྨؒޠͷᮢͷઃఆʹΑͬͯϊΠ

ζΛؚΉɻᮢҎ্ͷ୯ࣅྨޠΛͭ࣋୯ޠϖΞ͕ෳճ

Χϯτ͞ΕΔ͜ͱͰɺ࣮ࡍରԠ͍ͯ͠Δ୯ޠ 1ϖΞ

͔͠ͳͯ͘ɺ্͚͔ݟଟ͘ͷ୯͕ޠରԠ͍ͯ͠Δ͔ͷΑ

Εͯ͠·͏ɺͱ͍͏͕͋Δɻ͞ࢉܭʹ͏

ͦͷͨΊɺͯ͢ͷ୯ޠͷྨࣅͰͳ͘ɺ୯ࣅྨؒޠ

͕࠷େͱͳΔͷΈͷฏۉΛͱΔMaximum Alignment

Similarity (MAS)Λ͑ߟΔɻ·ͨɺMaximum Alignment

Similarityʹ͍ͭͯɺػց༁γεςϜͷग़ྗ x͔Βࢀ

র༁ y ͷ࠷େΛऔΔ߹ͱࢀর༁ y ͔Βػց༁γε

ςϜͷग़ྗ xͷ࠷େΛऔΔ߹ͱೋͭͷύλʔϯ͕ߟ

͑ΒΕΔͨΊɺͦͷೋͭͷύλʔϯͷΛฏͨ͠ۉͰɺ

MAS(x, y)Λ͢ࢉܭΔɻaͱ bҙͷग़ྗ 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 3.3.2અͰɺWhole Alignment Similarity͓

ΑͼMaximum Alignment SimilarityΛհ͕ͨ͠ɺ͜Ε

Βͷख๏֤୯ޠͷΞϥΠϯઌʹ੍Λ՝͍ͯ͠ͳ͍ͨΊɺ

ಉ͡୯͕ޠෳճରԠ͚͞Εͯ͠·͏Մੑ͕͋Δɻ

ͦ͜ͰɺຊઅͰɺHungarian Alignment Similarity

(HAS) ͷํࢉܭ๏Λఆٛ͢Δɻ۩ମతʹɺγεςϜ

ग़ྗ x͓Αͼࢀর༁ y ͷ 2จΛ୯ޠΛϊʔυͱ͢Δ 2෦

άϥϑͱͯ͑͠ߟΔɻ͜ͷ 2 ෦άϥϑɺ୯ࣅྨؒޠ

φ(xi, yj)ΛॏΈͱ͢ΔลΛͭ࣋શ 2෦άϥϑͰ͋Δɻ͜

ͷશ 2෦άϥϑͷ࠷େϚονϯάΛٻΊΔ͜ͱʹΑΓɺ

୯ࣅྨؒޠͷ૯Λ࠷େԽ͢ΔҰରҰͷ୯ޠΞϥΠϝϯ

τΛಘΔ͜ͱ͕Ͱ͖Δɻ2෦άϥϑͷ࠷େϚονϯά

ɺHungarian ๏ [7]ʹΑͬͯղ͘͜ͱ͕Ͱ͖Δɻγες

Ϝग़ྗ xʹؚ·ΕΔ֤୯ޠ xi ʹରͯ͠ɺHungarian๏ʹ

Αͬͯࢀর༁ yʹؚ·ΕΔ୯ޠ h(xi)Λબ͠ɺͦΕΒͷ

min(|x|, |y|)ݸͷ୯ޠͷΈ߹Θͤʹ͍ͭͯͨ͠ࢉܭ୯ޠ
ࣅɺҙຯతจྨͯ͠ۉΛฏࣅྨؒ HAS(x, y)ΛٻΊΔɻ

HAS(x, y) =
1

min(|x|, |y|)

|x|∑

i=1

φ(xi, h(xi)) (6)

4. ݧ࣮

͜ͷઅͰɺ࣮ݧઃఆͱ࣮݁ݧՌʹ͍ͭͯใ͢ࠂΔɻ4.1

અͰ࣮ݧઃఆʹ͍ͭͯड़ɺ 4.2અͰɺ 3અͰهड़͠

ͨख๏ͷ૬ؔΛͦΕͧΕൺֱ͢Δɻ

4.1 ઃఆݧ࣮

σʔλɺWAT2015ͱݧ࣮ NTCIR8ͷػց༁γες

Ϝͷग़ྗͱࢀর༁Λ༻͍ͨɻWAT2015ͱ NTCIR8ͷσʔ

λͷɺಛʹຊޠ–ӳޠʹ͓͍ͯɺͦΕͧΕ 600จʢ3γε

ςϜग़ྗ ×200จʣɺ1,200จʢ12γεςϜग़ྗ ×100จʣ

ʹରͯ͠ධՁΛͨͬߦɻ

ց༁ͷग़ྗͷػց༁γεςϜΛධՁ͢ΔͨΊʹɺػ

ଥੑΛޒஈ֊ͰධՁͨ͠είΞͱҙຯతจྨࣅͷεί

Ξͷ૬ؔΛଌΔɻจ୯ҐͷධՁʹɺέϯυʔϧͷॱҐ૬

Λ༻͍ɺγεςϜ୯ҐͷධՁʹϐΞιϯͷੵ૬ؔ

Λ༻͍ͨɻ·ͨɺγεςϜ୯ҐͷείΞɺจͷεؔ

ίΞΛฏͨ͠ۉΛ༻͍ͨɻ

3.3 અͰ༻͍Δ୯ޠࢄදݱɺGoogle News ίʔύ

ε [8]ʢ୯ޠ 30 ԯʣΛ༻͍ͯ word2vec ʹΑֶͬͯ

श͞Εͨެ։ϞσϧͰ͋Δʢhttps://code.google.com/

archive/p/word2vec/ʣɻ

ຊ࣮ݧͰ༻ͨ͠ҙຯతจྨࣅΛൺֱ͢ΔͨΊ

ʹɺBLEUɺMETEORɺNISTɺRIBES Λ༻ͨ͠ɻ·

ͨɺBLEUɺMETEORɺNIST Asiya πʔϧΩοτ [5]

ͷ࣮Λ༻͍ͨɻRIBES ɺNTT ίϛϡχέʔγϣ

ϯՊֶڀݚૅجॴͷύοέʔδ ͷ version 1.03.1 Λ
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ਤ 2: ୯ޠΞϥΠϝϯτʹ༻͍Δ୯ࣅྨޠͷᮢΛมԽ͞

ͱਓखධՁͱͷ૬ࣅͷ֤ҙຯతจྨ࣌ͨͤ ʢؔWAT2015ʣ

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

index.htmlʣɻͨͩ͠ɺͦΕΒͷύϥϝʔλʔඪ४Ͱ࣮

ɻͨͬߦΛݧ

4.2 Ռ݁ݧ࣮

ਤ 2ɺਤ 3 ୯ޠͷྨࣅͷᮢΛมԽͤͨ࣌͞ͷਓ

खධՁͱͷจ୯Ґͷ૬ؔͰ͋Δɻදதͷ wholeWhole

Alignment SimilarityɺmaximumMaximum Alignment

Similarityɺhungarian Hungarian Alignment Similarity

ͱਓखධՁͱͷ૬ؔΛ͍ࣔͯ͠ΔɻWAT2015 ͷσʔλ

ͰɺҰ෦ͷᮢΛআ͍ͯɺ҆ఆͯ͠Whole Alignment

Similarity͕ൺֱతʹ͍ڧ૬ؔΛࣔͨ͠ɻ

ද 1ͱද 2֤ҙຯతจྨࣅࣗ͘͠ಈධՁईͱ

ਓखධՁͱͷจ୯ҐͰͷ૬ؔͷΛ͍ࣔͯ͠Δɻද 1ͱද

2ͷ݁Ռจ୯ҐͰ࠷దԽͨ݁͠ՌΛ͍ࣔͯ͠Δɻϕʔε

ϥΠϯͱͳΔطଘͷػց༁ධՁईͱൺֱͯ͠ɺจ୯

ҐͷධՁʹ͓͍ͯɺWhole Alignment Similarity͕ൺֱ

త͍ߴ૬ؔΛࣔ͢͜ͱΛ֬ೝͨ͠ɻ

ද 3ͱද 4֤ҙຯతจྨࣅࣗ͘͠ಈධՁईͱ

ਓखධՁͱͷγεςϜ୯ҐͰͷ૬ؔͷΛ͍ࣔͯ͠Δɻද

3ͱද 4ͷ݁ՌγεςϜ୯ҐͰ࠷దԽͨ݁͠ՌΛࣔͯ͠

͍ΔɻγεςϜ୯ҐͰɺൺֱʹطͨͬߦଘͷख๏ͷํ͕

ਓखධՁͱͷ૬͕ؔ͘ߴɺจ୯ҐͷධՁ΄Ͳҙຯతจྨࣅ

͍ߴ૬ؔΛ֬ೝ͢Δ͜ͱ͕Ͱ͖ͳ͔ͬͨɻ

ද 5ͱද 6ɺγεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢʹ

νϡʔχϯάͨ͠ͱ͖ͷ֤ҙຯతจྨࣅͱਓखධՁͷจ

୯Ґͷ૬ؔͷΛ͍ࣔͯ͠Δɻ

5. ߟ

ਤ 2ɺਤ 3୯ޠͷྨࣅͷᮢΛมԽͤͨ࣌͞ͷਓख

ਤ 3: ୯ޠΞϥΠϝϯτʹ༻͍Δ୯ࣅྨޠͷᮢΛมԽ͞

ͱਓखධՁͱͷ૬ࣅͷ֤ҙຯతจྨ࣌ͨͤ ʢؔNTCIR8ʣ

ҙຯతจྨࣅͱධՁई ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ 0.211

จͷࢄදͮ͘جʹݱҙຯతจྨࣅ 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: ֤ҙຯతจྨࣅ͘͠ධՁईείΞͱਓखධ

Ձͱͷจ୯Ґͷ૬ؔͷʢWAT2015ʣ

ҙຯతจྨࣅͱධՁई ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ 0.180

จͷࢄදͮ͘جʹݱҙຯతจྨࣅ 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: ֤ҙຯతจྨࣅ͘͠ධՁईείΞͱਓखධ

Ձͱͷจ୯Ґͷ૬ؔͷʢNTCIR8ʣ

ͱͷ૬ؔͰ͋Δ͕ɺWhole Alignment Similarity (whole)

ɺᮢΛม͢ߋΔ͜ͱʹΑͬͯ૬͕ؔࠨӈ͞Ε͍ͯΔ͜

ͱ͕Θ͔ΔɻWAT2015ͷσʔληοτͰɺᮢΛมԽ

ͤ͞Δ͜ͱͰ૬͕ؔେ͖͘มԽ͍ͯ͠Δ͕ɺNTCIR8 ͷ

σʔληοτͰWAT2015΄Ͳͷҧ͍ݟΒΕͳ͍ɻ·

ͨɺNTCIR8ͷσʔληοτͰᮢ͕ 1.00ͷ࣌ʹWhole

Alignment Similarityख๏ͷ૬͕ؔ࠷େͱͳΔ͜ͱΛզʑ
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ҙຯతจྨࣅͱධՁई ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ 0.983

จͷࢄදͮ͘جʹݱҙຯతจྨࣅ 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: ֤ҙຯతจྨࣅ͘͠ධՁईείΞͱਓखධ

ՁͱͷγεςϜ୯Ґͷ૬ؔͷʢWAT2015ʣ

ҙຯతจྨࣅͱධՁई ૬ؔ

One-hot දͮ͘جʹݱҙຯతจྨࣅ 0.543

จͷࢄදͮ͘جʹݱҙຯతจྨࣅ 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: ֤ҙຯతจྨࣅ͘͠ධՁईείΞͱਓखධ

ՁͱͷγεςϜ୯Ґͷ૬ؔͷʢNTCIR8ʣ

ҙຯతจྨࣅͱධՁई ૬ؔ

Whole Alignment Similarityʢᮢɿ0.30ʣ 0.263

Maximum Alignment Similarity ʢᮢɿ0.33ʣ 0.223

Hungarian Alignment Similarityʢᮢɿ0.35ʣ 0.068

ද 5: γεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢʹνϡʔχϯ

άͨ͠ͱ͖ͷ֤ҙຯతจྨࣅͱਓखධՁͷจ୯Ґͷ૬ؔ

ͷʢWAT2015ʣ

ҙຯతจྨࣅͱධՁई ૬ؔ

Whole Alignment Similarityʢᮢɿ0.68ʣ 0.304

Maximum Alignment Similarity ʢᮢɿ0.32ʣ 0.152

Hungarian Alignment Similarityʢᮢɿ0.38ʣ 0.073

ද 6: γεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢʹνϡʔχϯ

άͨ͠ͱ͖ͷ֤ҙຯతจྨࣅͱਓखධՁͷจ୯Ґͷ૬ؔ

ͷʢNTCIR8ʣ

֬ೝͨ͠ɻ͜Ε୯ޠͷશҰகͷΈΛ͜͢ڐͱΛҙຯ

͠ɺදͷҰகͷΈͰධՁ͢Δํ͕૬͕ؔ͋Δ͜ͱΛࣔ͠

͍ͯΔɻRIBESͳͲͷධՁईΞϥΠϯ͞Εͳ͍୯ޠ

ྀ͠ߟͳ͍ධՁईͰ͋Δ͕ɺRIBES ͕શͯͷධՁई

ͷதͰ࠷େͷ૬ؔͱͳ͍ͬͯΔͨΊɺNTCIR8ͷσʔλ

ͰྨٛޠͳͲΛྀ͠ߟͳ͍΄͏͕͍ߴ૬ؔʹͳΔ͜ͱ͕

༧ଌ͞ΕΔɻ

·ͨɺද 1 ͱද 2 ҙຯతจྨࣅ·ͨධՁईͰ

ιʔτͨ͠ϦετͱਓखධՁͷͰιʔτͨ͠Ϧετͷจ

୯Ґͷ૬ؔΛଌͬͨͷͰ͋ΔɻWhole Alignment Sim-

ilarity BLEUͱ METEORΛେ্͖͘ճ͍ͬͯΔɻ·

ͨɺWAT2015 ͷσʔλʹ͓͍ͯɺRIBES ͍྇Ͱ͍

ΔɻRIBESWAT2015ͷ૬ؔͱ NTCIR8ͷ૬ؔ

ͷ͕ࠩେ͖͍͕ɺҰํͰɺWhole Alignment Similarity

҆ఆͨ͠Λ͍ࣔͯ͠Δɻ͜ΕɺWhole Alignment

Similarity͕ͲͷυϝΠϯʹ҆ఆͯ͠ಈ͢࡞Δ͜ͱΛࣔ

͍ͯ͠Δɻ

ද 3 ͱද 4 γεςϜ୯Ґͷ૬ؔͰ͋ΔɻWAT2015ɺ

NTCIR8ͷσʔληοτʹ͓͍ͯɺHungarian Alignment

SimilarityΛআ͖ɺBLEUɺRIBESɺMETEORɺNISTͱ

ൺֱͯ͠ҙຯతจྨࣅ҆ఆͨ͠૬ؔΛ͍ࣔͯ͠Δɻಛ

ʹɺจͷࢄදͮ͘جʹݱҙຯతจྨࣅͱ Maximum

Alignment Similarityɺจ୯Ґͷ૬ؔͰ METEOR 

RIBES ͳ͍ͷͷɺγεςϜ୯ҐͰٴʹ METEOR

Λ্ճΔ૬ؔΛ֬ೝͨ͠ɻ͔͠͠ɺWhole Alignment Sim-

ilarityɺจ୯Ґͷ૬͕ؔൺֱతʹ͍ߴʹؔΘΒͣɺγ

εςϜ୯ҐͰઌڀݚߦͱൺֱ͍ͯ͠ߴ૬ؔΛ֬ೝ͢Δ

͜ͱ͕Ͱ͖ͳ͔ͬͨɻ͜Εɺҙຯతจྨࣅͷγες

Ϝ୯ҐείΞΛ͢ࢉܭΔࡍʹɺจΛྀͣͤߟ୯ʹจͷ

είΞΛฏͨ͜͠ۉͱ͕ཁҼͰ͋Δͱ͑ߟΒΕΔɻWhole

Alignment Similarityจ͕͘ͳΔͱɺείΞ͕͘

ͳΔಛੑ͕͋ΔͨΊɺBLEU  RIBES ͷΑ͏ʹจʹϖ

φϧςΟΛ͔͚ΔʹΑͬͯɺBLEU  RIBES ͷΑ͏ʹ

ίʔύε୯ҐͰγεςϜ૬ؔΛ࠷దԽͰ͖ΔՄੑ͕͋Δɻ

ද 5ͱද 6ɺγεςϜ୯Ґͷ૬͕ؔ࠷େͱͳΔᮢΛ

༻͍ͯɺจ୯Ґͷ૬ؔΛଌͬͨ݁ՌΛ͍ࣔͯ͠Δɻจ୯Ґ

దԽΛ͍ͯ͠ͳ͍ͨΊɺ૬ؔද࠷ʹ 1ͱද 2ͱൺͯɺ

͘ͳ͍ͬͯΔɻ͔͠͠ɺγεςϜ୯ҐͰᮢΛܾఆ

ͯ͠ɺWAT2015ͷυϝΠϯͰɺͲͷઌڀݚߦΑΓ

૬ؔͰ͋Δ͜ͱ͕֬ೝͰ͖Δɻ͍ߴ

·ͨɺҙຯతจྨࣅΛ༻͍Δ͜ͱʹΑͬͯߴਫ਼ʹධ

ՁͰ͖͍ͯΔྫΛද 7Ͱࣔ͢ɻද 7ͷྫ 1͔Βྫ 3·Ͱ

WAT2015ͷσʔλͰ͋Γɺྫ 4 NTCIR8ͷσʔλͰ͋

ΔɻਓखධՁͱͦΕͧΕͷείΞ [0,1]ʹΛͱΔΑ͏

ʹਖ਼نԽ͍ͯ͠Δɻ

ྫ 1ͲͷධՁईൺֱతʹ͍ߴείΞΛग़͍ͯ͠Δɻ

ྫ 2 ҙຯతจྨࣅ͕ଞͷධՁईͱൺֱͯ͠ɺ༗

ޮੑ͕ࣔ͞Ε͍ͯΔྫͰ͋Δɻྫ 2 Ͱ൱ఆදݱͷ͍ݴ

Ͱ͖͍ͯΔ༁Ͱ͋Δʹ͔͔ΘΒͣɺݱද͘·͏͕͑

BLEUͱMETEORൺֱతʹ͍είΞϦϯάΛ͍ͯ͠

Δɻ͜ΕදͷҰக͚ͩͰͳ͘ɺ୯ޠΞϥΠϝϯτ͕༗

ޮͰ͋Δ͜ͱΛ͍ࣔͯ͠Δɻ

ྫ 3ҙຯతจྨࣅͰ͏·͘ධՁ͕Ͱ͖͍ͯͳ͍ྫ

Ͱ͋Δɻྫ 3Λͯ͑ߟΈΔͱ “that”અҎ߱ͷଶ͕ҟͳΔ

ͨΊɺ͍ਓखධՁ͕ͳ͞Ε͍ͯΔɻ͔͠͠ɺҙຯతจྨ

͏·͘είΞϦϯά͕ͳ͞Ε͍ͯͳ͍ɻ͜Εɺҙࣅ
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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: RIBESɺMETEORͱҙຯతจྨࣅͷείΞͱਓखධՁʢଥੑʣͷൺֱ

ຯతจྨࣅ͕୯ޠͷґଘؔΛྀͣͤߟɺଶͷҟͳΓʹ

ΑΔϖφϧςΟ͕Ұؚ·Ε͍ͯͳ͍͜ͱʹΑΔͷͰ͋

Δͱ͑ߟΒΕΔɻ

ྫ 4 Whole Alignment Similarity ͕ධՁ͠ʹ͍͘ྫ

Ͱ͋Δɻྫ 4୯ʹ୯ޠ͕ଟ͍ͨΊʹWhole Alignment

Similarity͍είΞΛ༩͍͑ͯΔɻWhole Alignment

Similarity্࣮ࣄɺจ͕͘ͳΕͳΔ΄ͲείΞ͕

͘ͳΔධՁईͰ͋ΔͨΊɺ୯ޠ͕ۃʹଟ͍ग़ྗͱࢀ

রͷϖΞͷධՁʹ͍͍ͯͳ͍͜ͱ͕ݒ೦͞ΕΔɻҰํɺ

RIBES One-hotදͮ͘جʹݱҙຯతจྨࣅͳͲͷද

ͷҰகͷΈͰධՁ͢ΔධՁईɺൺֱత͍είΞΛ

༩͍͑ͯͳ͍ɻਤ 3͔ΒಡΈऔΕΔ௨ΓɺNTCIR8ද

ͷҰகΛධՁ͢Δํ͕ɺਓखͱ͍ߴ૬ؔΛಘΔ͜ͱ͕Ͱ͖

Δɻ͜ΕɺNTCIR8͕ͭ࣋ಛ༗ͷੑ࣭Ͱ͋ΓɺNTCIR8

ͷσʔληοτʹ͓͍ͯදͷҰகΛධՁ͢Δ͜ͱ͕Α

ΓదͰ͋ΔՄੑ͕͋Δɻ

6. ͓ΘΓʹ

ຊߘͰ୯ޠͷࢄදݱΛ༻͍ͨ୯ޠΞϥΠϝϯτʹΑ

ΔҙຯతจྨࣅΛద༻ͨ͠ػց༁ධՁईΛఏҊ͠

ͨɻຊڀݚͰ࠾༻ͨ͠ҙຯతจྨࣅɺ؆қͳΞϧΰϦ

ζϜͰ࣮͕Ͱ͖ɺӳ༁ͷจ୯ҐͷείΞϦϯάʹ͓

͍ͯ༗ޮͰ͋Δ͜ͱ͕ࣔ͞Εͨɻ࣮ݧͰɺදΛධՁ͢

ΔઌڀݚߦʹՃ͑ͯɺ୯ޠͷΞϥΠϝϯτΛྀ͢ߟΔ͜ͱ

͕ਓखධՁͱͷ૬ؔΛ্͛ΔͨΊʹॏཁͳཁૉͰ͋Δ͜ͱ

Λࣔͨ͠ɻWhole Alignment SimilarityଶͷҟͳΓߟ

ྀͰ͖ͳ͍͕ɺߏจͷΞϥΠϝϯτʹΑΔख๏ΛՃ͑Δ

͜ͱʹΑͬͯɺߏจͷҧ͍ΛྀߟͰ͖Δͱ͑ߟΔɻγες

Ϝ୯ҐͰɺจʹϖφϧςΟΛ͔͚Δ͜ͱʹΑͬͯΑΓ

ۙ࠷Δɻ·ͨɺ͑ߟ૬ؔΛಘΔ͜ͱ͕Ͱ͖Δͱզʑ͍ߴ

Ͱطଘͷࢣڭͳ͠ͷࣗಈධՁईΛ͋ࢣڭΓֶशͰ

తʹ࠷దԽ͢Δ͕͞ڀݚΕ͍ͯΔͨΊɺ͋ࢣڭΓֶशͷख

๏ʹҙຯతจྨࣅΛՃ͑Δ͜ͱʹΑͬͯɺΑΓ͍ߴ૬ؔ

ΛಘΔ͜ͱ͕Ͱ͖ΔՄੑ͕͋Δɻ
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