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The purpose of this research is to develop a method to access comics based on their content information. We
have been examined to extract the set of feature words by taking the characteristics of description in the comic
reviews into account. However, the extracted feature words often contain words that hinder the user from guessing
the contents of the comic. Especially, the named entities defined in the comic tend to cause the problem; the
amount of information obtained by the user varies greatly along with the user ʟs knowledge about the named
entities. In this paper, we investigated the influence of the named entity extracted from the comic reviews as the
feature words. Our experiment revealed that the user ʟs understandability was improved when the proportion of
the named entities was decreased.

1. ͸͡Ίʹ

ॻ੶ൢചαΠτ΍Wikipedia ͰίϛοΫͷࡧݕΛ͏ߦ৔߹ɼ
جʹΔ৘ใؔ͢ʹࢽͳͲͷॻࢽࡌܝ඼ͷλΠτϧ΍ஶऀɼ࡞
඼ͷ಺༰ʹؔ͢Δ৘࡞ՄೳͰ͋ΔɽҰํɼ͕ࡧݕͳࡉৄ͍ͨͮ
ใΛτϦΨͱͨ͠ࡧݕखஈ͸ɼδϟϯϧ৘ใʢe.g.,“ϑΝϯλ
δʔ”ɼ“࿀Ѫ”ʣΛ༻͍ͨେ·͔ͳࡧݕʹཹ·͍ͬͯΔɽ
͜ͷΑ͏ͳ՝୊Λղফ͢ΔͨΊɼࢁԼΒ [4]͸ίϛοΫͷ಺

༰৘ใʹࡧݕͮ͘جγεςϜͷ࣮ݱΛ໨తͱͯ͠ڀݚΛਐΊ
͍ͯΔɽࢁԼΒͷڀݚͰ͸ίϛοΫͷ಺༰৘ใΛநग़͢ΔࢼΈ
ͱͯ͠ɼίϛοΫͷϨϏϡʔ͔Βهड़తಛ௃ʹ͖ͮجϨϏϡʔ
ͷಛ௃܈ޠͷநग़Λ͍ߦɼͦΕΒΛίϛοΫͷ࣌ࡧݕʹϢʔβ
ʹఏࣔ͢Δ͜ͱͰࡧݕʹ༻͍Δ൑அࡐྉͱͳΔΑ͏ʹ͍ͯ͠
Δʢਤ 1ʣɽ͜ͷγεςϜΛ༻͍Δ͜ͱͰɼϢʔβ͸ࣗΒͷᅂ
඼ʹΞΫηε͕Ͱ͖ΔΑ͏ʹͳͬͨɽ͔͠͠ɼ࡞கͨ͠߹ʹ޷
඼໊΍ొ৔࡞ͷதʹ͸ɼޠԼΒͷख๏ʹΑΓநग़͞Εͨಛ௃ࢁ
ਓ෺ɼੈք؍ʹؔ͢Δ༻ޠͱ͍ͬͨ࡞඼಺Ͱఆ͕ٛͳ͞Εͨະ
஌ͮ͘جʹޠදݱʢҎԼɼݻ༗දݱͱ͢هʣ͕ଟؚ͘·Ε͍ͯ
ΔɽίϛοΫϨϏϡʔʹొ৔͢Δݻ༗දݱ͸Ϣʔβ͕࡞ͭ࣋඼
ʹର͢Δೝ஌౓ʹΑͬͯ಺༰ਪଌʹ໾ཱͭ৘ใͷྔ͕େ͖͘ม
Խ͢Δɽԁ׈ͳίϛοΫ୳ࡧͷͨΊʹ͸ɼϢʔβ͕஌Βͳ͍ί
ϛοΫͰ͋ͬͯ΋ͦͷίϛοΫͷಛ௃Λଊ͑ΒΕΔ৘ใΛఏࣔ
͢Δ͜ͱ͕๬·͍͠ɽ
ຊߘͰ͸ɼίϛοΫϨϏϡʔจதʹଘ͢ࡏΔݻ༗ද͕ݱ Term

Frequency - Inverse Document Frequency (TF-IDF) ๏΍
hierarchical Latent Dirichlet Allocation (hLDA)๏ [1]ʹΑͬ
ͯநग़͞ΕͨϨϏϡʔͷಛ௃ٴʹ܈ޠ΅͢Өڹʹ͍ͭͯௐࠪ
Λͨͬߦɽ͞ΒʹɼϨϏϡʔதͷݻ༗දݱΛಛఆ͢ΔͨΊʹɼ
Wikipedia ͱϨϏϡʔจ͔ΒίʔύεΛ࡞੒͠ɼConditional

Random Fields [2] Λ༻͍ͨػցֶश͜͏ߦͱͰݻ༗දݱநग़
੒ͨ͠ɽ࡞Λث

2. ઌڀݚߦ

ԼΒࢁ [4]͸ɼϨϏϡʔʹؚ·Ε͍ͯΔײ૝΍ҙݟɼ͋Β͢
͡ͳͲ༷ʑͳ৘ใΛ໢ཏతʹநग़͢ΔͨΊͷࢼΈͱͯ͠ɼϨ
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ਤ 1: γεςϜࡧݕԼΒͷίϛοΫࢁ [4]

Ϗϡʔจதʹؚ·ΕΔ໊ࢺͱܗ༰ࢺʹண໨ͨ͠ɽܗଶૉղੳʹ
͸೔ຊޠͷܗଶૉղੳثͰ͋Δ MeCab∗1 Λ༻͍͍ͯΔɽ͜ͷ
ͳΓʹߟࢀ͸಺༰Λ೺Ѳ͢Δ্Ͱݱ༗දݻɼϨϏϡʔจதͷ࣌
ಘͳ͍৘ใͰ͋Δͱ൑அ͠ɼ͜ͷΑ͏ͳ඼ࢺʹؔͯ͠͸͋Β͔
͡Ί෼ੳର৅͔Βআ֎͢Δͱͨ͠ɽࢁԼΒ͸͜ͷํ਑ʹͮج
͖ɼMeCab ʹΑΔղੳ݁Ռ͔Β໊ࢺͱܗ༰ࢺҎ֎ͷ඼ࢺͰ෼
ྨ͞Ε͍ͯΔ୯ޠΛআ֎͠ɼ֤ίϛοΫͷಛ௃܈ޠͱͯ͠༻͍
ͨɽ͔͠͠ɼղੳ݁Ռʹ͸ݻ༗ද͕ݱҰൠ໊ࢺͱͯ͠෼ྨ͞Ε
͍ͯΔ͜ͱ͕֬ೝ͞Εͨ [4]ɽ͜Ε͸ܗଶૉղੳʹ༻͍ΒΕͨ
MeCab Ͱ͸ɼίϛοΫϨϏϡʔதʹଘ͢ࡏΔݻ༗දݱΛશͯ
໢ཏͨ͠ղੳ͕Ͱ͖ͳ͔ͬͨ͜ͱ͕ݪҼͰ͋Δɽ
ਤ 2 ͸ࢁԼΒͷख๏ʹΑΓίϛοΫϨϏϡʔ͔Βநग़ͨ͠

ίϛοΫͷಛ௃Λද͢܈ޠʢҎԼɼಛ௃ޠͱ͢هʣͷҰྫΛࣔ
͢ɽಛ௃ޠͷதʹ͸ “ւ଑ஂ”΍ “஥ؒ”ͱ͍ͬͨɼ࡞඼Λ஌Β
ͳ͍ϢʔβͰ͋ͬͯ΋୯ޠͷҙຯΛ೺ѲͰ͖ΔҰൠؚ໊͕ࢺ·
Ε͍ͯΔɽ͜ΕʹΑΓɼϢʔβ͸࣌ࡧݕʹಛ௃֤͖ͮجʹޠί
ϛοΫͷ಺༰ΛਪଌͰ͖ΔɽҰํͰɼ“ϧϑΟ”΍ “΢ιοϓ”

ͳͲͷΩϟϥΫλʔ໊΍ “Ξϥόελ”΍ “೼ؾ”ͳͲͷੈք
͑࢕Ε͍ͯΔ͜ͱ΋·ؚ͕ݱ༗දݻͱ͍ͬͨޠ༺Δؔ͢ʹ؍

∗1 http://taku910.github.io/mecab/ (2017 ೥ 2 ݄ 28 ೔ଘࡏ
֬ೝ)
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ਤ 2: ఏࣔ͢Δಛ௃܈ޠʹؚ·Ε͍ͯΔݻ༗දݱͷྫ

ΔɽҙຯΛ೺ѲͰ͖ͳ͍͜ͱʹΑΓίϛοΫͱͷؔ࿈ΛಡΈऔ
Εͳ͍୯ޠ͸Ϣʔβ͕ࡧݕΛࡍ͏ߦɼԁ׈ͳ৘ใͷ೺Ѳ΁ͷ๦
͛ͱͳΓಘΔɽ
͜͏͍ͬͨ໰୊Λղܾ͢Δʹ͸ɼܗଶૉղੳͷࡍʹ༻͍ΒΕ

Δࣙॻʹ͋Β͔͡Ίݻ༗දݱΛొ࿥͓ͯ͘͜͠ͱ͕๬·͍͠ɽ
ίϛοΫͷݻ༗දݱΛऩूͰ͖Δ৘ใݯͱͯ͠Web ্ͷଟݴ
యͰ͋ΔࣄඦՊޠ Wikipedia ∗2 ͳͲ͕͛ڍΒΕΔ͕ɼݱঢ়Ͱ
͸ຊγεςϜͷର৅ͱͳ͍ͬͯΔશͯͷίϛοΫʹରԠͯ͠
͍ͳ͍ͨΊɼ Wikipedia ͷΈΛ༻͍ͨղܾ͸ࠔ೉Ͱ͋Δɽ·
ͨɼίϛοΫϨϏϡʔ͸ϢʔβʹΑΓΠϯλʔωοτ্Ͱࣗ༝
ҟͳͬͨΓ͕ํ͍࢖ͷޠ༺੒͞ΕΔͨΊɼϢʔβʹΑͬͯ࡞ʹ
ίͭ࣋ͳ͔ͬͨΓ͢Δɽ͜ͷΑ͏ͳಛੑΛͨ࣋Λࣜܗͨͬ·ܾ
ϛοΫ΍ίϛοΫϨϏϡʔʹରͯ͠ɼਓखͰ࡞੒ͨ͠நग़نଇ
΍ࣙॻΛ༻͍Δ͜ͱʹΑΔݻ༗දݱͷநग़͸ࠔ೉Ͱ͋ΔɽҎ্
ͷ͜ͱ͔ΒɼϨϏϡʔΛ༻͍ͨ෼ੳΛͨ͏ߦΊʹ͸ɼϨϏϡʔ
จதʹଘ͍ͯ͠ࡏΔݻ༗දݱΛࣗಈతʹநग़͢Δख๏͕ඞཁͰ
͋Δɽ
ຊߘͰ͸ɼίϛοΫͷϨϏϡʔʹؚ·Ε͍ͯΔଟ༷ͳݻ༗

දݱΛநग़͢ΔͨΊʹɼػցֶशΛ༻͍Δ͜ͱʹΑΓɼநग़ن
ଇΛಈతʹ࡞੒͢Δɽ·ͨɼػցֶशʹ༻͍Δίʔύεͷ࡞
੒ʹ͸ɼίϛοΫͷϨϏϡʔʹొ৔͍ͯ͠Δݻ༗ද͕ݱఆٛ͞
Εͨ Web ্ͷ৘ใͱϨϏϡʔຊจΛ૊Έ߹Θͤͯ༻͍Δ͜ͱ
ͰɼେྔͷίʔύεΛޮ཰తʹ֬อ͠ɼΑΓଟ༷ͳݻ༗දݱʹ
ରԠͰ͖ΔίʔύεΛ༻ֶ͍ͨशΛ͏ߦɽ

3. ίϛοΫϨϏϡʔͷݻ༗දݱநग़
3.1 Conditional Random Fields
ຊڀݚͰ͸ػցֶशͷΞϧΰϦζϜͱͯ͠ɼConditional

Random Fields (CRF)[2] Λ༻͍ͨɽCRF ͸ྻܥϥϕϦϯ
άͷͨΊͷࣝผϞσϧͰ͋Γɼܗଶૉղੳ΍ݻ༗දݱநग़ͳͲ
ʹଟ͘࢖ΘΕ͍ͯΔख๏Ͱ͋ΔɽCRF Ͱ͸

D = {(x(1), y(1)), (x(2), y(2)), · · · , (x(|D|), y(|D|))} (1)

ͷΑ͏ͳσʔλ͕༩͑ΒΕͨ࣌ɺͦͷ৚݅෇͖֬཰ P (y|x)͸

P (y|x) =
1

Zx,w
exp(ω · φ(x, y)) (2)

Zx,w =
∑

y

exp(ω · φ(x, y)) (3)

Ͱද͞ΕΔɽ
ೖྗ x ʹର͢Δ࠷దͳग़ྗ y ͸ɼVeterbi ΞϧΰϦζϜΛ

༻͍ͯޮ཰తʹٻΊΔ͜ͱ͕Ͱ͖Δɽ

∗2 https://www.wikipedia.org/ʢ2017 ೥ 2 ݄ 28 ೔ଘ֬ࡏೝʣ

3.2 Ϋϥεݱ༗දݻ
ຊڀݚͰ͸ɼίʔύεʹ෇༩͢Δݻ༗දݱΫϥεͱͯ͠ɼ৘

ใநग़ɾ৘ใࡧݕͷධՁܕϫʔΫγϣοϓͰ͋Δ Information

Retrieval and Extraction Exercise (IREX) Ͱఆٛͨ͠ݻ༗
දݱΫϥε ∗3 Λ༻͍ͨɽIREX ͷ೔ຊݻޠ༗දݱநग़λεΫ
Ͱ͸ 8 छྨͷݻ༗දݱΛఆٛ͠ɼͦΕͧΕͷݻ༗දݱ͸ॏͳ
Βͳ͍ͱ͍ͯ͠Δɽ͔͠͠ɼؔࠜΒ [3]͸ɼςΩετ಺ͷ৘ใ
நग़΍࣭໰Ԡ౴ͷదԠ෼໺ͷ͕޿ΓΛ͑ߟΔͱɼैདྷͷΑ͏ͳ
গ਺ͷ෼ྨͰ͸ෆे෼Ͱ͋ΓɼΑΓଟ਺ͳݻ༗දݱλΠϓΛߟ
ྀ͢Δඞཁ͕͋Δͱࢦఠ͠ɼݻ༗දݱλΠϓΛ 200 छྨͱେ
෯ʹ૿΍֦ͨ͠ுݻ༗දݱΛఏҊ͍ͯ͠Δɽ͜ͷख๏͸֤෼໺
ʹಛԽͨ͠ݻ༗දݱநग़ʹଟ͘༻͍ΒΕ͍ͯΔɽ
ͦ͜ͰຊߘͰ͸ɼίϛοΫͷϨϏϡʔʹଘ͢ࡏΔݻ༗දݱͷ

தͰɼIREX Ͱఆٛͨ͠طଘͷݻ༗දݱΫϥεͱ͸ҟͳΔهड़
ύλʔϯΛͭ࣋ɼίϛοΫಛ༗ͷݻ༗දݱΛԁ׈ʹநग़͢Δͨ
Ίʹ STORYɼITEMɼSKILLͷ 3 ͭͷ֦ுΫϥεΛઃ͚ͨɽ
STORY ͸ಛఆͷΤϐιʔυ΍ετʔϦΛ໊ࣔ͢শʢeg.,“Ξ
ϥόελฤ”΍ “։ઓͷষ”ʣΛɼ ITEM ͸࡞඼தʹଘ͢ࡏΔ
ಓ۩΍෺ͷ໊শʢeg.,“Ͳ͜Ͱ΋υΞ”΍ “ΰϜΰϜͷ࣮”ʣΛɼ
SKILL ͸গ೥ອըͰΑ͘ݟΒΕΔΩϟϥΫλʔ͕ٕͭ࣋ͳͲ
ͷ໊শʢeg.,“๺ేඦ྽ݓ”΍ “͔Ί͸Ί೾”ʣΛ͍ࣔͯ͠Δɽ

3.3 ίʔύεͷ࡞੒
ຊڀݚͰ͸ɼػցֶशʹ༻͍Δίʔύεͱͯ͠ɼίϛοΫͷ

ϨϏϡʔจͱ Wikipedia ্ͷ৘ใΛ૊Έ߹Θͤͨ΋ͷΛ༻͍
ͨɽWikipedia ʹ͸ίϛοΫ಺ʹొ৔͢ΔΩϟϥΫλ໊΍ੈք
ͱ͍ͬͨ৘ใ͕ଟؚ͘·Ε͓ͯΓɼෳ਺ͷϢʔޠ༺Δؔ͢ʹ؍
βʹΑͬͯΑΓ͔͘ࡉ੔ཧ͞Ε͍ͯΔ͜ͱ͕ଟ͍ɽͦ͜Ͱɼຊ
Ͱ͸ڀݚ Wikipedia ΛίʔύεΛݱ༗දݻΕ͍ͯΔ͞ࡌهʹ
੒͢ΔͨΊͷࣙॻͱͯ͠༻͍ͨɽ࡞
ຊߘͰػցֶशʹ༻͍ΔίʔύεΛ࡞੒͢ΔͨΊʹͨͬߦख

ॱʹ͍ͭͯड़΂Δɽ·ͣϨϏϡʔαΠτ্Ͱ΋ಛʹϨϏϡʔ਺
͕ଟ͍ίϛοΫ ΛޠΔ୯͢ࡏ඼ͷWikipediaϖʔδʹଘ࡞20
ऩू͠ɼ֤ίϛοΫͷݻ༗දࣙݱॻΛ࡞੒ͨ͠ɽ͜ͷ࣌ɼ࠾༻
Ϋϥεݱ༗දݻʹͱ͝ޠɼ֤୯͖ͮجʹͷΫϥεݱ༗දݻͨ͠
Λࢦఆ͍ͯ͠Δɽ࣍ʹɼϨϏϡʔจΛʮອըϨϏϡʔ.com∗4ʯ
ͱʮ࡞඼σʔλϕʔε ∗5ʯ͔Βऩू͠ɼ֤จʹରͯ͠ܗଶૉղ
ੳΛద༻ͨ͠ɽޙ࠷ʹɼ֤ίϛοΫͷݻ༗දࣙݱॻʹ֤͖ͮج
ցֶशʹ༻͍ΔػͱͰɼ͜͏ߦଶૉ͝ͱʹૉੑͱλά෇͚Λܗ
ίʔύεΛ࡞੒ͨ͠ɽࠓճֶशʹ༻͍ΔͨΊͷૉੑ͸ɼද૚ɼ
඼ࡉࢺ෼ྨɼจࣈछɼࡏݱͷҐஔ i ͔Β i ± 1 ∼ 2ͷҐஔʹ
͋Δܗଶૉͷද૚ͱ඼ࢺɼݻ༗දݱλάͷ 5 ͭͰ͋Δɽ
࣮૷ʹ͸ Pythonʢόʔδϣϯ 3.5.1 ʣΛ༻͍͓ͯΓɼܗଶ

ૉղੳʹ͸ MeCab ͷ Python ༻ϥΠϒϥϦΛɼػցֶशʹ
͸ɼCRFsuite∗6 Python ༻ϥΠϒϥϦʢόʔδϣϯ 0.8.4ʣΛ
༻͍ͨɽ࣮૷ͨ͠ݻ༗දݱநग़ثΛධՁͨ݁͠Ռɼద߹཰͕
0.788ɼݱ࠶཰͕ 0.458ɼF ஋͕ 0.526 ͱͳͬͨɽ

4. ݧ࣮

ຊষͰ͸ɼίϛοΫϨϏϡʔʹରͯ͠ TF-IDF ΍ hLDA ͳ
Ͳͷख๏Λ༻͍ͯϨϏϡʔ͔Βநग़ͨ͠ಛ௃܈ޠ΍τϐοΫʹ
͓͍ͯɼݻ༗ද͕ݱϢʔβͷίϛοΫͷ಺༰ਪଌ΁ٴͿӨڹʹ
͍ͭͯௐࠪΛ͏ߦɽ

∗3 http://nlp.cs.nyu.edu/irex/NE/df990214.txtʢ2017 ೥ 2
݄ 28 ೔ଘ֬ࡏೝʣ

∗4 http://www.manngareview.com/ʢ2016 ೥ 1 ݄ 10 ೔֬ೝʣ
∗5 http://sakuhindb.com/ʢ2016 ೥ 1 ݄ 10 ೔֬ೝʣ
∗6 http://www.chokkan.org/software/index.html.en/ʢ2017
೥ 2 ݄ 28 ೔ଘ֬ࡏೝʣ
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4.1 ໨తݧ࣮
ઌڀݚߦ [4] Ͱ͸ TF-IDF ๏Λ༻͍ͯநग़֤ͨ͠ίϛοΫ

ͷಛ௃ޠ΍ hLDA ๏Λ༻͍ͯੜ੒ͨ͠τϐοΫʹؚ·Εͨޠ
ͷதʹ͸ɼϢʔβ͕ίϛοΫࡧݕγεςϜΛ༻͍ͯίϛοΫͷ
ʢe.g.,ਤޠҙຯΛ೺ѲͰ͖ͳ͍ʹࡍ͏ߦΛࡧݕ 2 ʣؚ͕·Ε
͍ͯͨ͜ͱΑͬͯɼϢʔβ͕ίϛοΫͷ಺༰Λਪଌ͢Δࡍͷෛ
୲ͱͳ͍ͬͯͨɽಛʹݻ༗දݱ͸ɼ࡞඼΍࡞඼ʹؔ࿈͍ͯ͠
Δݻ༗දݱͷೝ஌౓ʹΑͬͯ৘ใྔ͕େ͖͘ࠨӈ͞ΕΔͨΊɼ
Ϣʔβʹఏࣔ͢Δ৘ใͱͯ͠ద͞ͳ͍ͱ͑ߟΒΕΔɽ
ҰํͰɼઌڀݚߦͰݧ࣮ͨͬߦʹΑΕ͹ɼϢʔβ͕஌Βͳ͍

ίϛοΫͷ಺༰Λਪଌ͢Δߟࢀʹࡍʹͳͬͨޠͱͯ͠ɼ༗໊࡞
඼ͷ࡞඼໊ʢe.g., υϥΰϯϘʔϧɼϙέοτϞϯελʔʣ΍
༗໊ΩϟϥΫλʔͷ໊લʢυϥ͑΋ΜɼϧϑΟʣ͕͋Δ͜ͱ͕
֬ೝ͞Εͨ [4]ɽͭ·Γ஌໊౓ͷݻ͍ߴ༗දݱʹ͸ʮʓʓʹࣅ
඼΁ͷΠ࡞ΩϟϥΫλʔʯͱ͍ͬͨɼͨࣅʹ˘˘඼ʯ΍ʮ࡞ͨ
ϝʔδΛΑΓ۩ମతʹ͢ΔޮՌ͕͋Δͱ͑ߟΒΕΔɽͦ͜Ͱຊ
Λ೺Ѳ͢ΔͨΊʹɼڹϢʔβʹ༩͑ΔӨ͕ݱ༗දݻͰ͸ɼߘ

৚݅ʢ1ʣ ଘͷ৘ใط

৚݅ʢ2ʣ Λ͢΂ͯݱ༗දݻΑΓநग़ͨ͠ʹثநग़ݱ༗දݻ
ഉআͨ͠৘ใ

৚݅ʢ3ʣ ͷதͰ஌ݱ༗දݻΑΓநग़ͨ͠ʹثநग़ݱ༗දݻ
໊౓ͷ௿͍ޠͷΈഉআͨ͠৘ใ

ͱ͍͏ 3 ͭͷ৚݅Λઃ͚ͨɽ
ຊ࣮ݧʹ͓͚Δʮ஌໊౓ͷ௿͍ޠʯ͸ɼϨϏϡʔ͔Β TF-

IDF ๏Λ༻͍ͯࢉग़͞Εͨ IDF ஋͕ 6.0 ҎԼͷ΋ͷͱఆΊ
ͨɽTF-IDF ๏ͱ͸ɼจॻσʔλʹؚ·ΕΔ୯ޠͷ૬ରతͳ
ॏཁੑΛද͢ࢦඪͱͯ͘͠޿༻͍ΒΕ͍ͯΔ෼ੳख๏Ͱ͋Δɽ
TF-IDF ๏ʹ͓͚Δ IDF ஋ͱ͸ɼ෼ੳʹ༻͍ΒΕΔ͢΂ͯͷ
จॻʹग़͍ͯ͠ݱΔස౓Λද͢ DF ஋ͷٯ਺Ͱ͋ΓɼIDF ஋
ͱͳΔɽޠ͸શจॻʹ͓͍ͯ௝͍͠ޠͲͦͷ΄͍ߴΕ͹͚ߴ͕

4.2 ίϛοΫͷಛ௃ޠͷ಺༰ਪଌʹؔ͢Δ࣮ݧ
4.2.1 ໨తݧ࣮
ίϛοΫࡧݕγεςϜͰ͸ɼTF-IDF ๏ʹΑΓ෼ੳ͞Εͨ

֤ίϛοΫͷಛ௃ޠΛϢʔβʹఏࣔ͢Δ͜ͱͰɼίϛοΫͷ಺
༰ͷਪଌ͕ߦͳΘΕΔɽTF-IDF ๏ͷಛੑ্ɼϨϏϡʔʹଘࡏ
͢Δ֤ίϛοΫͷݻ༗දݱ͸ଞ࡞඼ͷϨϏϡʔͰ͸ग़͠ݱʹ͘
͍ͨΊɼ TF-IDF ๏ͷ෼ੳ݁Ռͷ্Ґʹ෼ྨ͞Ε΍͍͢ɽͦ
͜Ͱຊ࣮ݧͰ͸ɼҟͳͬͨํ๏Ͱݻ༗දݱΛ༻͍͍ͯΔ 3 ͭ
ͷ৚݅Λൺֱ͢Δ͜ͱʹΑΓɼίϛοΫͷ಺༰Λਪଌ͢Δݻࡍ
༗ද͕ݱϢʔβ͕ٴͿӨڹʹ͍ͭͯௐࠪΛ͏ߦɽ

4.2.2 खॱݧ࣮
͸ɼؔ੢େֶʹॴଐ͍ͯ͠Δେֶੜऀྗڠݧ࣮ 10 ໊ʢஉੑ

4 ໊ɼঁੑ 6 ໊ʣͰ͋Δɽຊ࣮ݧͷ՝୊͸ɼ(1) ఏࣔ͞Εͨޠ
ʢTF-IDF܈ ͷ෼ੳ݁Ռʣ͔Β༧૝͞ΕΔίϛοΫͷ಺༰ͷਪ
ఆɼ(2) ਪଌͨ͠಺༰ͷࠜڌͱͳΔޠͷબ୒ɼͰ͋Δɽ·ͨɼ
͍༺՝୊ʹऔΓ૊ΊΔΑ͏ʹஶऀ͕ྫ୊Λʹ׈ԁ͕ऀྗڠݧ࣮
ͯճ౴ͯͨͤ͠ݟɽஶऀ͕ྫ୊Λճ౴͢Δʹ͋ͨΓɼൃ࿩ߟࢥ
๏Λ༻͍࣮ͯߟࢥʹऀྗڠݧ಺༰Λ఻͑ͳ͕Β՝୊ͷऔΓ૊Έ
ํΛઆ໌ͨ͠ɽ
಺༰Λਪఆͨ݁͠Ռ͸ࣗ༝هड़ͱ͠ɼ୯ޠʢe.g., SFɼະདྷʣɼ

୹จʢe.g.,ϦΞϧͳ SFɼӉ஦ඈ࢜ߦʹͳΔͷ͕ເͷओਓެͷ
෺ޠʣɼ࡞඼໊ʢe.g.,ϫϯϐʔεɼεϥϜμϯΫʣͳͲͷ੍໿
Λઃ͚ͳ͔ͬͨɽຊ࣮ݧͰ࣮ऀྗڠݧʹऔΓ૊ΜͰ΋Β͏՝
୊ʹ͸ɼ֤৚݅ͷ݁ՌΛͦΕͧΕϥϯμϜʹ 10 ίϛοΫͣͭ
બఆͨ͠ܭ 30 ίϛοΫͷಛ௃ޠͰ͋Δɽຊ࣮ݧͰ͸ճ౴ؒ࣌

ਤ 3: ֤৚݅͝ͱͷ࣮݁ݧՌ

Λઃ͚ͣɼ͢΂ͯͷ՝୊ʹճ౴ͨ͠ஈ֊Ͱ࣮ݧऴྃͱͨ͠ɽ·
ͨɼඃऀݧʹ͸ඃऀݧͷҙࢥͰ࣮ݧΛதࢭͰ͖Δ͜ͱΛ఻͑ɼ
͜Ε·Ͱͷઆ໌ʹର͢ΔཧղΛ֬ೝ্ͨ͠Ͱ࣮ࢀݧՃʹର͢Δ
ಉҙΛಘͨɽ

4.2.3 Ռ݁ݧ࣮
Ξϯέʔτ߲໨ʹର͢Δ࣮ऀྗڠݧͷճ౴݁Ռͷฏۉ஋Λ

ਤ 3ʹࣔ͢ɽਤ 3ʹ͸ɼ֤৚݅ʹର͢ΔίϛοΫͷ಺༰Λਪ
ଌͨ͠୯ޠ਺ͷฏۉ஋ɼ಺༰Λਪఆ͢Δڌࠜʹࡍͱͳͬͨޠͷ
બ୒ޠ਺ͷฏۉ஋ɼಛఆͷ࡞඼໊͕࿈૝Ͱ͖ͨ਺ͷฏۉ஋ɼͷ
3ͭͷ਺஋͕ࣔ͞Ε͍ͯΔɽ࿈૝͞Εͨ୯ޠ਺͕࠷΋ଟ͔ͬͨ
ͷ͸৚݅ʢ1ʣͰ͕͋ͬͨɼબ୒ͨ͠ޠ਺΍࿈૝ͨ͠࡞඼໊਺
͸৚݅ʢ2ʣ΍৚݅ʢ3ʣΑΓྼ͍ͬͯͨɽ࣮ࢀݧՃऀͷճ౴Λ
֬ೝͨ݁͠Ռɼ৚݅ʢ1ʣͰ͸ʮγϦΞεϗϥʔɼগ͚ͩ͠ί
ϝσΟʯɼ৚݅ʢ2ʣͰ͸ʮӉ஦ɼίϝσΟʯͱ͍ͬͨෳ਺ͷ
δϟϯϧΛؚΊͨճ౴͕ɼʮՈ଒෺ޠʯɼʮ໺ٿອըʯͱ͍ͬͨҰ
ͭͷδϟϯϧʹߜΒΕͨճ౴͕ଟ͍͜ͱ͕Θ͔ͬͨɽ

4.3 ίϛοΫͷಛ௃ޠͱτϐοΫͱͷؔ࿈ੑʹؔ͢Δ
ݧ࣮

4.3.1 ໨తݧ࣮
ίϛοΫࡧݕγεςϜͰ͸ɼ֤ίϛοΫͷಛ௃ޠͱ֤τϐο

Ϋʹ෼ྨ͞Εͨޠͷ͍ͯͮجʹىڞɼίϛοΫΛؔ࿈͚͍ͮͯ
Δɽ͜ͷτϐοΫΛհͨ͠ίϛοΫͷؔ࿈Λਖ਼֬ʹଌΔ͜ͱ͕
Ͱ͖ͳ͚Ε͹ɼίϛοΫ࣌ࡧݕͷϢʔβͷߟࢥͱ͸ҟͳΔ৘ใ
͕ఏࣔ͞ΕΔ͜ͱʹͳΓɼԁ׈ͳ͕ࡧݕ೉͘͠ͳΔɽͦ͜Ͱຊ
Λ༻͍͍ͯΔݱ༗දݻͰ͸ɼҟͳͬͨํ๏Ͱݧ࣮ 3 ͭͷ৚݅
Λൺֱ͢Δ͜ͱʹΑΓɼγεςϜͰఆ͍ٛͯ͠ΔίϛοΫؒͷ
ؔ࿈ʢτϐοΫʣΛϢʔβ͕ਪଌ͢Δࡍʹɼݻ༗ද͕ݱ༩͑Δ
Өڹʹ͍ͭͯ֬ೝ͢Δɽ

4.3.2 खॱݧ࣮
ॴଐ͍ͯ͠Δେֶੜɼ͓ʹࣨڀݚ͸ɼஶऀͷॴଐऀྗڠݧ࣮

ΑͼେֶӃੜ 10 ໊ʢஉੑ 4 ໊ɼঁੑ 6 ໊ʣͰ͋Δɽຊ࣮ݧͰ
͸ɼ·࣮ͣऀྗڠݧʹର࣮ͯ͠ݧ໨తͱ՝୊಺༰Λઆ໌ͨ͠ɽ
ຊ࣮ݧͷ՝୊ͷ಺༰͸ɼ(1) ఏࣔ͞ΕͨτϐοΫͱؔ࿈͍ͯ͠
Δͱ൑அͰ͖ΔίϛοΫͷબ୒ɼ (2) ఏࣔτϐοΫʹؚ·Ε
Δ࿩୊ͱؔ࿈͍ͯ͠ΔͱࢥΘΕΔ֤ίϛοΫͷಛ௃ޠͷબ୒ɼ
Ͱ͋Δɽؔ࿈͢Δޠͷબ୒ݶ੍ʹ࣌Λઃ͚ͳ͍͜ͱΛ఻͑ͨɽ
·ͨɼ࣮͕ऀྗڠݧԁ׈ʹ՝୊ʹऔΓ૊ΊΔΑ͏ʹஶऀ͕ྫ୊
Λ༻͍ͯճ౴ྫΛͨͤݟɽඃऀݧʹ͸ඃऀݧͷҙࢥͰ࣮ݧΛத
Ͱ͖Δ͜ͱΛ఻͑ɼ͜Ε·Ͱͷઆ໌ʹର͢ΔཧղΛ֬ೝͨ͠ࢭ
্Ͱ࣮ࢀݧՃʹର͢ΔಉҙΛಘͨɽ
ʹऔΓ૊ΜͰ΋Β͏՝୊͸ɼྫ୊ͱಉ༷ʹऀྗڠݧ࣮ 1 ͭ

ͷτϐοΫʹରͯ͠ 4 ͭͷ࡞඼Λఏ͓ࣔͯ͠Γɼࠓճ͸֤৚
݅͝ͱʹ 3 ͭͷτϐοΫͣͭɼ߹ܭ 9 τϐοΫʹճ౴ͯ͠΋
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ਤ 4: ֤৚݅͝ͱͷฏۉબ୒୯ޠ਺

ਤ 5: ֤৚݅͝ͱͷೝ஌౓ʹΑΔਖ਼ղ཰

Βͬͨɽ·ͨɼ՝୊ʹऔΓ૊ΜͰ΋Βͬͨޙʹɼճ౴Λ͏ߦ
ʹ͋ͨΓ͍ͨͮؾ఺͕͋Ε͹ɼࣗ༝هड़Ͱճ౴ͯ͠΋Βͬͨɽ
ίϛοΫʹؔͯ͠ɼ(1)͍ͨ༺ʹݧɼ࣮ʹޙ࠷ ಡΜͩ͜ͱ͕͋
Δɼ(2) ಡΜͩ͜ͱ͕ͳ͍ɼ(3) ಡΜͩ͜ͱ͸ͳ͍͕஌͍ͬͯ
Δɼͷ 3 ୒Ͱճ౴ͯ͠΋Βͬͨɽͳ͓ɼຊ࣮ݧʹ͸ճ౴ؒ࣌
Λઃ͚ͣɼ͢΂ͯͷ՝୊ʹऔΓ૊Μͩ࣌఺Ͱ࣮ݧऴྃͱͨ͠ɽ

4.3.3 Ռ݁ݧ࣮
֤ύϥϝʔλͷશ߲໨ʹର͢Δ࣮ऀྗڠݧͷճ౴݁Ռͷฏ

஋Λਤۉ 4 ͱਤ 5 ʹࣔ͢ɽਤ 4͸ɼτϐοΫͱίϛοΫͷؔ
࿈Λਪఆ͢Δڌࠜʹࡍͱͳͬͨฏۉ୯ޠ਺Λɼਤ 5 ͸ɼೝ஌
౓ʹ͓͚ΔτϐοΫͱίϛοΫͷؔ࿈ʹର͢Δฏۉਖ਼ղ཰Λͦ
ΕͧΕද͍ͯ͠Δɽ
ਤ 4 ͱਤ 5 ͔Βɼ৚݅ʢ2ʣͱ৚݅ʢ3ʣ͕৚݅ʢ1ʣΑΓࢀ

ʹͱ͕֬ೝͰ͖Δɽಛ͍͜ߴ਺͕ଟ͘ɼਖ਼ղ཰΋ޠͳͬͨʹߟ
৚݅ʢ3ʣ͸ʮ஌Βͳ͔ͬͨίϛοΫʯʹରͯ͠͸ 79 %ͷਖ਼
ղ཰Λ͍ࣔͯ͠Δɽ͞Βʹ Welch ͷ t ͬߦΛূݕఆʹΑΔݕ
ͨ݁Ռɼ࣮ࢀݧՃऀ͕஌Βͳ͔ͬͨίϛοΫʹର͢Δਖ਼ղ཰ʹ
͓͍ͯɼ৚݅ (1) ͱ৚݅ (2) ͷؒ (t(15) = 0.044, p <.05) ٴ
ͼ৚݅ (1) ͱ৚݅ (3) ͷؒ (t(18) = 0.042, p <.05) ʹ͸༗
ҙͳ͕ࠩଘ͕͍ͨͯ͠ࡏɼ৚݅ (2) ͱ৚݅ (3) ͷؒ (t(14) =

0.567, p <.05) Ͱ͸͕ࠩଘ͠ࡏͳ͔ͬͨɽ

5. ٞ࿦

4. ষͰݧ࣮ͨͬߦʹΑΓɼݻ༗ද͍ͯ͠ࡏ͕ࠞݱΔಛ௃ޠ
ίϛοΫ͕܈ޠগ͍ͯ͠Δಛ௃ݮ͕߹ͷׂݱ༗දݻΑΓ΋܈
ͷ಺༰ͷਪଌ͕༰қͰ͋Δ͜ͱ͕֬ೝ͞Εͨɽ͞Βʹɼݻ༗ද
ίϛοΫΛ஌Βͳ͍͕ऀݧ͸ɼඃ܈ޠগ͍ͯ͠Δݮ͕߹ͷׂݱ

৔߹ʹ΋طଘͷ܈ޠΑΓ΋಺༰ਪଌ͕༗ҙͰ͋Δ͜ͱ͕֬ೝ
͞Εͨɽ͔͠͠ҰํͰ͸ɼࠓճͷ࣮ݧʹઃ͚ͨ৚݅ʢ2ʣͱ৚
݅ʢ3ʣͷؒʹ͸༗ҙͳ͕ࠩ֬ೝͰ͖ͳ͔ͬͨɽͦͷݪҼͱ͠
ͯຊߘͰ࡞੒ͨ͠ݻ༗දݱநग़ثͷੑೳ͕͛ڍΒΕΔɽݻ༗ද
Ռɼ৚݅ʢ2ʣ͸৚݅ʢ1ʣΑ݁ͨͬߦΛ༻͍ͯநग़Λثநग़ݱ
Γ͸࣮࣭తͳݻ༗දݱͷ਺ʹ͓͍͕ͯࠩଘ͢ࡏΔ͕ɼIDF ஋
Λج४ͱ͠ఠग़Λͨͬߦ৚݅ʢ3ʣͱ͸େ͖ͳ͕ࠩଘ͍ͯ͠ࡏ
ͳ͔ͬͨͱ͑ݴΔɽ͜ͷ՝୊ʹؔͯ͠͸ɼޙࠓநग़݁Ռʹͮج
ͷਫ਼ثश΍ɼ৽ͨͳίʔύεΛऔΓೖΕΔͳͲɼநग़ֶ࠶͍ͨ
౓΍൚༻ੑΛߴΊ͍ͯ͘͜ͱͰվળΛਤΓ͍ͨͱ͍ͯ͑ߟΔɽ

6. ͓ΘΓʹ

ຊߘͰ͸ɼίϛοΫࡧݕγεςϜʹ༻͍Δ৘ใʹ͸ɼݻ༗ද
ͱ͍͏ϢʔβʹΑͬͯ৘ใྔ͕େ͖͘ҟͳΔ΋ͷؚ͕·Εͯݱ
͍Δ఺ʹண໨͠ɼίϛοΫͷϨϏϡʔจதʹଘ͢ࡏΔݻ༗දݱ
ͷநग़ΛࢼΈͨɽ·ͨɼWikipedia ΍ίϛοΫϨϏϡʔຊจ͔
ΒίʔύεΛ࡞੒͠ɼ৽ͨͳ֦ுݻ༗දݱλάΛ௥Ճ্ͨ͠Ͱ
CRF Λ༻͍ͨػցֶशΛݻ͍ߦ༗දݱநग़ثΛ࡞੒ͨ͠ɽ࡞
੒ͨ͠ݻ༗දݱநग़ث͸ F஋ʹ͓͍ͯ 0.526 ͱ͍͏ੑೳΛ࣋
ͪɼ1,000 ඼ͷϨϏϡʔ͔Β࡞ 2,000 ݅Ҏ্ͷݻ༗දݱΛநग़
Ͱ͖ͨ͜ͱΛ֬ೝ͍ͯ͠Δɽ
நग़ͨ͠ݻ༗දݱΛ༻͍ͯʢ1ʣطଘͷ৘ใɼʢ2ʣݻ༗දݱ

Λఠग़ͨ͠৘ใɼʢ3ʣ஌໊౓ͷ௿͍ݻ༗දݱͷΈఠग़ͨ͠৘ใɼ
ͱ͍͏ 3 ͭͷ৚݅Λઃఆ͠ɼ֤৚݅ԼͰݻ༗ද͕ݱίϛοΫ
ͷ಺༰ਪଌʹ༩͑ΔӨڹʹ͍ͭͯௐࠪͨ͠ɽͦͷ݁Ռɼݻ༗ද
Βͷཧղ͕༰қʹͳΔ͔܈ޠগͤ͞Δ͜ͱͰಛ௃ݮͷׂ߹Λݱ
͜ͱ͕֬ೝ͞Εͨɽ
Βޮ཰తʹେྔͷ͔ثநग़ݱ༗දݻ੒ͨ͠࡞ճࠓ͸ɼޙࠓ

ίʔύεΛऩू͠ɼΑΓਫ਼౓΍൚༻ੑͷݻ͍ߴ༗දݱநग़ث
ͷ࡞੒ΛࢼΈΔɽͦΕʹ൐͍ɼࠓճ࡞੒֦ͨ͠ுݻ༗දݱλά
ʹରͯ͠ίϛοΫ΍ϨϏϡʔʹ͓͚Δݻ༗දݱͷछྨʹݕ౼͢
Δɽޙ࠷ʹɼ࣮ݧʹΑͬͯ໌͔ʹͳͬͨݻ༗දݱͷӨڹΛྀߟ
͠ɼίϛοΫࡧݕγεςϜʹ͓͚Δ৘ใͷԠ༻ํ๏΍৘ใఏࣔ
ํ๏ͷཱ֬ʹ͍ͭͯݕ౼͢Δɽ
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