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As demands for branding products by web advertise increases, it is more important to estimate demographics
of user who want to appeal by advertisement. Existing approaches estimate age or gender mainly by using simple
page information, but those are not enough for estimating some demographics like occupation or annual income.
In this paper, we propose an approach using entity and those category in pages which user wandered to estimate
demographic of user and compare with existing approaches, and verify the effect using entity.

1. ͡Ίʹ

ۙɼΠϯλʔωοτࠂ৴ʹ͓͍ͯɼۀاͷϒϥϯυΠ
ϝʔδͷ্ (ϒϥϯυϦϑτ)Λతͱͨ͠ࠂ৴͕ߦΘ
ΕΔΑ͏ʹͳ͍ͬͯΔɽϒϥϯυϦϑτΛతͱͨ͠ࠂ৴
ɼैདྷͷࠂ৴ʹ͓͚ΔߪೖࢿྉٻͳͲΛඪ
ͱ͓ͯ͠ΒͣɼαʔϏεΛೝͯ͠Β͍͍ͨϢʔβ૾
Λ৴͢Δ͜ͱΛओͳඪʹ͍ͯ͠ΔɽͦͷͨΊɼఆࠂʹ
Ϣʔβʹࠂ৴Λ͢ΔͨΊʹɼϢʔβͷσϞάϥϑΟοΫ
αΠίάϥϑΟοΫΛਪఆ͢Δඞཁ͕͋Δɽ
ϢʔβͷσϞάϥϑΟοΫΛਪఆ͢ΔͨΊͷ̍ͭͷํ๏ͱ͠

ͯɼϢʔβ͕ճ༡ͨ͠ΣϒϖʔδͷใΛར༻͢Δ͜ͱ͕ߟ
͑ΒΕΔɽઌڀݚߦͱͯ͠ΣϒαΠτͷຊจը૾ͳͲͷί
ϯςϯπʹண͠ɼσϞάϥϑΟοΫΛਪఆ͢Δڀݚଟʑఏ
Ҋ͞Ε͍ͯΔɽ͔͠͠ɼηΩϡϦςΟͷൃୡʹΑΓɼۙ࠷Ͱ
ಉҰηογϣϯɼ͘͠ɼϩάΠϯ͍ͯ͠ͳ͚ΕɼϢʔ
β͕Ӿཡ͍ͯͨ͠ϖʔδͱಉҰͷίϯςϯπʹΞΫηεͰ͖ͳ
͍ΣϒαʔϏε͕૿͖͍͑ͯͯΔɽ·ͨɼίϯςϯπΛऔಘ
Ͱ͖ͨͨ͠ͱͯ͠ɼจॻྔͷ૿Ճ 1 ϖʔδ͋ͨΓͷใ
ྔͷ૿Ճ͔ΒɼΞϧΰϦζϜͷෳ͞ࡶʹΑΔಛޠͷநग़σ
ϞάϥϑΟοΫͷਪఆʹ͔͔Δॲཧؒ࣌γεςϜίετͷ૿
େͳͲͷ՝͕͋Δɽ
ҰൠతʹɼΣϒαʔϏεͷυϝΠϯ URLτοϓϖʔδ

ʹଓͰ͖Δ͜ͱ͕ଟ͘ɼϝλσʔλΛऔಘ͢Δ͜ͱ͕༰қͰɼ
ͦͷϝλσʔλʹࡧݕΤϯδϯରࡦͱͯͦ͠ͷΣϒαΠτ
ͷςʔϚಛΛද͍ͯ͠ݱΔ୯ޠจষΛهड़͍ͯ͠ΔΣ
ϒαʔϏε͕ଟ͍ɽEntity Linking ໊ࢺɼಛʹݻ༗දݱʹ
ରͯ͠ Knowledge Base ͱඥ͚ɼจষཧղΛॿ͚Δख๏Ͱ
͋ΔɽͦͷͨΊɼຊߘͰൺֱతೖख͍͢͠υϝΠϯ URL

ͷϝλσʔλͷλΠτϧσΟεΫϦϓγϣϯɼΩʔϫʔυΛ
ɼEntityʹݩ Linking Λ༻͍ͯΣϒαΠτͷಛޠΛநग़
͠ɼϢʔβͷσϞάϥϑΟοΫΛਪఆ͢Δख๏ΛఏҊ͢Δɽ
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2. ؔ࿈ڀݚ

σϞάϥϑΟοΫਪఆͷऔΓΈͱͯ͠ɼ Hu Βͷϖʔδ
ຖʹσϞάϥϑΟοΫͷͷਪఆΛޙͨͬߦʹӾཡཤྺ͔Β
ϢʔβͷσϞάϥϑΟοΫͷਪఆΛ͏ߦख๏ [Hu 07]ΛఏҊ͠
ͨɽ·ͨɼ KabburΒͷϖʔδίϯςϯπϦϯΫͷςΩ
ετใΛ༻͍ͯϢʔβͷσϞάϥϑΟοΫσʔλΛਪఆ͢Δ
ख๏ [Kabbur 10]ΛఏҊͨ͠ɽ͜ΕΒͷΑ͏ͳ͔ڀݚΒɼϢʔ
β͕Ӿཡͨ͠Σϒϖʔδͷจষը૾Λ༻͍Δखஈ͕༗ޮ
Ͱ͋Δͱ͍͑Δɽ

Entity Linking จষதͷ໊ࢺɼಛʹݻ༗දݱͷ໊ࢺͱ
Knowledge Base Λඥ͚Δख๏Ͱ͋Γɼۙଟ͘͞ڀݚΕ
͍ͯΔɽ͜ΕʹΑΓɼྫ͑ʮϫʔϧυΧοϓʯͱ͍͏දهʹ
ରͯ͠ɼαοΧʔɼ͘͠ϥάϏʔͷϫʔϧυΧοϓΛ݁ͼ
͚ͭΔ͜ͱͰจষͷཧղΛॿ͚Δ͜ͱ͕ՄͱͳΓɼඥ͍
ͨ Entity Λಛޠͱͯ͠Έͳ͢͜ͱͰจষͷҙຯΛද͢ݱΔ
͜ͱ͕ՄʹͳΔɽ͔͠͠ɼࡏݱͷଟ͘ͷ Entity Linking ͷ
จষதͷڀݚ Entity ʹͳΓ͏Δ Entity Mention ͷਪఆ
Entity Mention ͕Ͳͷ Entity ͱඥ͔ͮ͘Λਪఆ͢Δྫڀݚ
[Wei 13]͕ଟ͘ɼ Entity Linking Λ༻͍ͨσϞάϥϑΟοΫ
Λਪఆ͢Δ࣮ྫݧগͳ͍ɽ

3. ఏҊख๏

ຊষͰɼ Entity Linking ΛͨͬߦϖʔδͷϝλσʔλΛ
༻͍ͨσϞάϥϑΟοΫྨਪख๏ʹ͍ͭͯड़Δɽ͡Ίʹɼຊ
ఏҊख๏Ͱ༻͍ͨσʔλʹ͍ͭͯઆ໌͠ɼͦͷσʔλΛ༻͍ͨ
Entity Linking ʹ͍ͭͯઆ໌͢Δɽ࣍ʹɼ Entity Linking ͔
ΒಘΒΕͨ݁ՌΛ༻͍ͨσϞάϥϑΟοΫͷྨਪख๏ʹ͍ͭͯ
આ໌͢ΔɽEntity Linking Ͱ Wikipedia  Freebase ͳͲ
ͷ Knowledge BaseΛࢀর͢Δ͕ɼຊߘͰຊޠWikipedia

Λར༻͢Δɽ

3.1 ར༻σʔλ
Ϣʔβ͕དྷ๚ͨ͠ϝσΟΞͷϖʔδɼηογϣϯϩάΠ

ϯ͍ͯ͠ͳ͚Εऔಘ͢Δ͜ͱ͕Ͱ͖ͳ͍ϖʔδ͕ଟ͍ɽͦͷ
ͨΊɼຊߘͰɼϢʔβͷαΠτճ༡ͷσʔλͱͯ͠ɼϢʔβ๚
ͨ͠ϝσΟΞϖʔδͷυϝΠϯϖʔδΛ༻͢Δɽಛʹυϝ
Πϯϖʔδʹؚ·ΕΔϝσΟΞͷੑ࣭Λද͢TitleɼKeywordɼ
Descriptionͷ̏ͭͷϝλσʔλΛυϝΠϯϖʔδ͔Βநग़͠ɼ
ར༻ͨ͠ɽ
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ɹ Keywordͱ Descriptionͨࣅ༰͕ઃఆ͞ΕΔ͜ͱ͕ଟ
͘ɼҙຯతʹॏෳ͢Δ͜ͱ͕͑ߟΒΕΔͨΊɼ͜ΕΒͷ̏ͭͷ
ϝλσʔλΛ Titleͱ KeywordɼTitleͱ DescriptionΛͭͳ
͛ͨ̎छྨͷσʔλΛ࡞͠ɼܗଶૉղੳΛ͍ߦɼಘΒΕ໊ͨ
ʹثଶૉղੳܗΛૉੑσʔλͱͨ͠ɽࢺ MeCab∗1 Λར༻
ͨ͠ɽ

3.2 Entity Linking
3.1 ͰಘΒΕͨૉੑσʔλʹରͯ͠ɼ Entity Linking Λߦ

͏ɽຊߘͰɼླਖ਼හΒ [Suzuki 16]ʹΑͬͯఏҊ͞Εͨ
ຊޠWikipedia ΤϯςΟςΟϕΫτϧ ∗2 Λར༻͠ɼૉੑσʔ
λΛ Entityʹஔ͢ΔɽૉੑσʔλΛ Entityʹஔ͢Δࡍɼ
ީิ Entityʹର͠ɼWikipediaࣄهϕΫτϧؒͷ cosineڑ
Λ্͛͠ɼϥςΟεͷΤοδείΞͷ૯ܭͰ EntityΛܾఆ
͠ɼஔ͢Δɽ

ŷ = arg maxScore(x, y) (1)

͜͜Ͱɼ̂y࠷దܦ࿏ɼScore(x, y) ܦ࿏ y ͷ࠷ॱҐ͚Λߦ
͏είΞؔͱ͢Δɽ·ͨɼEntityͱͯ͠ஔ͞ΕΔ໊ࢺΛૉ
ੑͱͯ͠ར༻͠ɼEntityͱͯ͠ஔ͞Εͳ໊͍ࢺಛͷͳ
ͱஅ͠ɼૉੑσʔλ͔Βআ֎͢Δɽࢺ໊͍

3.3 σϞάϥϑΟοΫਪఆ
3.2 ͰಘΒΕͨ Entity ʹஔ͞ΕͨૉੑσʔλΛ༻͍ͯɼ

Ϣʔβ͝ͱͷಛϕΫτϧΛ࡞͢ΔɽϢʔβ͕๚ͨ͠ϝ
σΟΞͷ Entity ʹ܈ 1 Λɼ๚͍ͯ͠ͳ͍ Entity ʹ܈
0 ΛಛϕΫτϧͷͱͯ͠༩͑Δɽ͕ͨͬͯ͠ɼϢʔβ͕๚
ͨ͠ Entity UE Λ

UiEj =

{
1 (if user access)

0 (otherwise)

ͱͨ͠ͱ͖ɼUser-Entity ྻߦ UE ͕ಘΒΕΔɽ͜͜Ͱɼi
ɼj ͦΕͧΕϢʔβͱ Entity ͷΠϯσοΫεΛࣔ͠ɼ(i = 1

ɼ2ɼ...ɼN)ɼ(j = 1ɼ2ɼ...ɼM) ͷҬΛऔΔɽN Ϣʔβ
ɼM  Entity ͱ͢ΔɽɽσϞάϥϑΟοΫଐੑͷֶश
ʹɼFreedman ͕ఏҊͨ͠ Gradient Boosting Decision

Tree(GBDT)[Freedman 01]ʹ༻͍Δɽ

4. ධՁ࣮ݧ

4.1 ཁ֓ݧ࣮
ຊ࣮ݧͰ 2017 2݄ͷ͋Δ 1िؒͷࠂ৮ϩάͱɼͦ

Εʹඥͮ͘ୈؔػऀࡾͷσϞάϥϑΟοΫଐੑσʔλΛར༻͠
ͯɼϢʔβσϞάϥϑΟοΫଐੑͷ༧ଌλεΫΛͨͬߦɽར༻
͢ΔσϞάϥϑΟοΫଐੑද 1ʹࣔ͢௨Γɼੑผɼɼະ
༗ແͷଐੑͰ͋Δɽڙࢠɼࠗط
ද 2ʹࣔ͢Α͏ʹ, ֶशରͷϢʔβʹ͍ͭͯɼࠂ৮

ͨ͠ϢχʔΫυϝΠϯ͕ 5Ҏ্͋ΔϢʔβʹ੍͠ݶɼ71,196

ϢχʔΫϢʔβΛରͱͨ͠ɽҰํɼֶशରͷυϝΠϯʹͭ
͍ͯɼ৮ͨ͠ϢχʔΫϢʔβ͕ 10Ҏ্͋ΔυϝΠϯʹ੍
ରͷυϝΠϯͱͨ͠ɽݧɼ1276υϝΠϯΛ࣮͠ݶ
ຊ࣮ݧͰɼҎԼͷಛྔͰྨλεΫͷਫ਼ൺֱΛ͍ߦɼ

Entity-Linking ͷ༗ޮੑʹ͍ͭͯධՁ͢ΔɽҎԼͰ࡞͞Ε
Δ bag-ofಛͰɼઅ 3.3Ͱࣔͨ͠Α͏ʹɼಛྔͷ
৮ճͰͳ͘৮͔ͨ͠൱͔ͷ 0/1Ͱߏ͞ΕΔɽ

∗1 https://sourceforge.net/projects/mecab/
∗2 http://www.cl.ecei.tohoku.ac.jp/ m-suzuki/jawiki vector

σϞάϥϑΟοΫଐੑ ༰

ੑผ (gender) 1: உੑ, 2: ঁੑ

 (age)

20: :ɼ30ࡀ20-29 ɼࡀ30-39
40: :ɼ50ࡀ40-49 ɼࡀ50-59

60: ࡀ60-69
ະࠗط (marriage) 1: ະࠗɼ2: ࠗط
༗ແڙࢠ (child) 1: ແɼ2: ༗

ද 1: σϞάϥϑΟοΫଐੑͷछྨ

߲ ౷ྔܭ

ֶशରϢʔβ 71,196 UU

ֶशϢʔβͷࠂ৮ 72,947,263 UU

৮ϩάʹؚ·ΕΔυϝΠϯࠂ 4,482 υϝΠϯ
ɾEntityநग़ՄυϝΠϯࢺ໊ 1,276 υϝΠϯ
औಘ໊ͨ͠ࢺ 4,431 ޠ
औಘͨ͠ Entity ʢtitle&keywordsʣ 2,049 ޠ
औಘͨ͠ Entity ʢtitle&descriptionʣ 2,459 ޠ

ද 2: ྔܭσʔλͷ౷ݧ࣮

bag-of-domain(BoD):

υϝΠϯ URLΛར༻ͯ͠ bag-ofಛྔΛ࡞͢Δɽ

bag-of-noun(BoN):

υϝΠϯͷϝλใ͔ΒλΠτϧΛൈ͖ग़͠ɼͦͷ໊ࢺ
ͷΈΛར༻ͯ͠ bag-ofಛྔΛ࡞͢Δɽ

bag-of-Title-Keyword-Entity(BoTKE):

υϝΠϯͷϝλใ͔ΒλΠτϧͱΩʔϫʔυΛൈ͖ग़
͠ɼͦͷ໊͔ࢺΒ EntityΛநग़͢Δɽͦͷ Entity͔Β
bag-ofಛྔΛ࡞͢Δɽ

bag-of-Title-Description-Entity(BoTDE):

υϝΠϯͷϝλใ͔ΒλΠτϧͱσεΫϦϓγϣϯΛ
ൈ͖ग़͠ɼͦͷ໊͔ࢺΒ EntityΛநग़͢Δɽͦͷ Entity

͔Β bag-ofಛྔΛ࡞͢Δɽ

֤σϞάϥϑΟοΫଐੑΛ͍͔ͭ͘ͷΫϥεʹ͚ɼ1ରଟ
ͷೋྨΛશΫϥεͰ͍ߦɼධՁई Area Under ROC

(AUROC)Λར༻ͨ͠ɽຊ࣮ݧͷࢣڭΫϥεɼੑผͱͷ
Έ߹Θͤɼະࠗطͱڙࢠ༗ແͷΈ߹Θͤɼͷ 2छྨΛ༻ҙ
͢Δɽ·ͨɼ༧ଌثͷGBDTͷύϥϝʔλɼͷΛ 200ɼ
ͷ࠷େͷਂ͞Λ 7ɼֶशΛ 0.10ɼαϒαϯϓϧΛ 0.80ͱ
͠ɼશͯͷൺֱख๏ͱଐੑΫϥεͰಉҰͱͨ͠ɽ

4.2 ൺֱख๏Ͱͷಛݩ࣍
ਤ 1ɼ֤ൺֱख๏͝ͱʹ࡞ͨ͠ಛྔʹ͓͚Δɼ1Ϣʔ

β͋ͨΓͷඇθϩಛͷΛද͢ɽ1ϢʔβͷߦಈΛฏۉ
ͯ͠Կݩ࣍ͷಛͰද͍ͯ͠ݱΔ͔͕Θ͔Δɽਤ 1a͕ࣔ͢Α
͏ʹɼBoD͕ 1Ϣʔβ͋ͨΓฏۉͰ ɼൺͪ࣋ͷૉੑΛݸ7.8
ֱख๏Ͱ࠷গͳ͍ɽҰํ,BoN ۉଟ͘ɼฏ࠷͕ 83.8 ݸ
ͷૉੑΛͭ࣋ʢਤ 1bʣɽEntityͰಛྔΛ࡞͢Δ BoTKE

ͱ BoTDE ͰɼͦΕͧΕฏۉ 35.4 ͱݸ 59.7 Ͱ͋ͬͨ͜ݸ
ͱ͔ΒɼBoNͷૉੑΑΓগͳ͍ݩ࣍ͰϢʔβͷߦಈΛදݱ
͠Α͏ͱ͢Δ͜ͱ͕͔Δʢਤ 1c/1dʣɽಛۭؒΛද͢جఈ
ͱ͍͏؍͔Β͑ߟΔͱɼ࠷ͳجఈΛͭ࣋ͷ͕ BoNͰ
͋Γɼ͔ͦ͜Β BoTDEɼBoTKEɼBoD ͷॱ൪ͰΑΓগͳ͍
ఈͰಛۭؒΛද͍ͯ͠Δ͜ͱʹͳΔɽج
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(a) BoD(Avg:7.8, Med:6.0) (b) BoN(Avg:83.8, Med:72.0)

(c) BoTKE(Avg:35.4, Med:30.0) (d) BoTDE(Avg:59.7, Med:52.0)

ਤ 1: 1ϢʔβͨΓͷඇθϩಛͷ

4.3 Ռ݁ݧ࣮

BoD BoN BoTKE BoTDE

class auroc auroc auroc auroc

gender1 age20 0.8448 0.8402 0.8483 0.8473

gender1 age30 0.7432 0.7551 0.7591 0.7535

gender1 age40 0.7480 0.7673 0.7707 0.7684

gender1 age50 0.8290 0.8361 0.8383 0.8356

gender1 age60 0.8660 0.8750 0.8747 0.8790

gender2 age20 0.8152 0.8252 0.8109 0.8246

gender2 age30 0.7384 0.7391 0.7350 0.7350

gender2 age40 0.6625 0.6581 0.6535 0.6539

gender2 age50 0.7253 0.7191 0.7211 0.7118

gender2 age60 0.7816 0.8010 0.7957 0.7989

marriage1 child1 0.7174 0.7237 0.7244 0.7244

marriage1 child2 0.5808 0.5816 0.5863 0.6006

marriage2 child1 0.6018 0.6025 0.6037 0.6068

marriage2 child2 0.6796 0.6898 0.6869 0.6873

ද 3: ֤ଐੑΫϥεͷ AUROC

ՌΛද݁ݧ࣮ 3ʹࣔ͢ɽ֤ߦɼରͷଐੑΫϥεΛਖ਼ྫɼ
ͦΕҎ֎Λෛྫͱͯ͠ೋྨΛ࣌ͨͬߦͷɼAUROCΛൺ
ֱ͍ͯ͠Δɽଠࣈ֤ଐੑΫϥεͰͷ࠷େ AUROCΛද͢ɽ
ੑผ/Ϋϥεͷਪఆਫ਼ʹ͓͍ͯɼஉੑ (gender=1)ͷ

ΫϥεશൠͰBoTKEɼBoTDE͕࠷େͷAUROCΛ֫ಘͯ͠
͓Γɼಛʹ΄΅શͯͷஉੑΫϥεͰ BoTKE͕ޮՌతͰ͋Δͱ
͍͑Δɽ·ͨɼະڙࢠ/ࠗط༗ແΫϥεͷਪఆλεΫʹ͓͍ͯɼ
ఏҊख๏͕͍ߴਫ਼Λ֫ಘ͓ͯ͠Γɼಛʹ BoTDE͕ 75%ͷ
ΫϥεͰ࠷େͷਫ਼Λ͍ͯͬ࣋Δɽ͔͠͠ɼঁੑʢgender=2ʣ
ͷΫϥεશൠͰɼఏҊख๏Ͱͳ͘ BoN͕͍ߴAUROCΛ
ୡ͓ͯ͠Γɼ͍࣍ͰɼBoD͕͍ߴਫ਼Λग़͍ͯ͠Δɽ
உੑΫϥεͱະڙࢠ/ࠗط༗ແΫϥεʹ͓͍ͯɼఏҊख๏͕

ਫ਼ΛୡͰ͖ͨͷɼEntity͍ߴ Linking ʹΑΓϖʔδί
ϯςϯπͷ༰ΛදهΏΕͳͲΛٵऩͯ͠ද͢ݱΔ͜ͱ͕Ͱ͖
͍ͯΔ͔ΒͰ͋ΔͱਪଌͰ͖Δɽಉ͡Ϋϥεͷ΄΅શͯʹ͓͍
ͯɼBoN ͷํ͕ BoD ΑΓ͍ߴਪఆਫ਼Λग़͍ͯ͠Δ͜ͱ
͔ΒɼϖʔδίϯςϯπΛར༻͢Δ͜ͱ༗༻Ͱ͋Δ͜ͱ͕ݴ

͑Δɽͦͯ͠ɼBoTKEͱ BoTDE͕ BoNΑΓਫ਼͕͍ߴ
͜ͱɼ·ͨɼ1Ϣʔβ͋ͨΓͷฏۉૉੑΛ͍ͯ͠ݮΔ͜ͱ
͔ΒɼදهΏΕಉٛޠͷϚοϐϯά͕͏·ͨ͘͠ݙߩͱߟ
͑ΒΕΔɽ
͔͠͠ɼঁੑΫϥεͷ΄ͱΜͲͰɼBoN͕ EntityΛར༻͠

ͨఏҊख๏ΑΓ͍ߴਫ਼Λग़͍ͤͯΔͷɼυϝΠϯͷΘ
͔Γ͢͞ʹ͋Δͱ͑ߟΒΕΔɽঁੑ͕๚Ε͍͢WebαΠ
τɼঁੑʹ࡞͚ͯΒΕ͍ͯΔ͜ͱ͕ଟ͘ɼυϝΠϯ URL

୯ҐͰेಛΛද͠ݱ͍͢ͷͰͳ͍͔ͱਪଌͰ͖Δɽఏ
Ҋख๏ΑΓ BoDͷํͷਪఆޮՌ͕͍͜ߴͱ͔ΒɼEntity

ʹΑΔݩ࣍ѹॖ͕ޮ͖ͮΒ͍͜ͱ͕Θ͔Δɽ

5. ͓ΘΓʹ

ຊߘͰɼϢʔβ͕ճ༡ͨ͠Webϖʔδͷϝλσʔλใ
Λ EntityʹϚοϐϯά͠ར༻͢Δ͜ͱͰɼϢʔβͷσϞάϥ
ϑΟοΫଐੑΛਪఆ͢Δख๏ΛఏҊͨ͠ɽ
Βɼ·ͣɼ֤ଐੑΫϥεͰগͳ͘ͱϖʔδ͔ݧճͷ࣮ࠓ

ίϯςϯπΛར༻ͨ͠ख๏ͷਫ਼͕͘ߴɼσϞάϥϑΟοΫਪ
ఆʹ͓͍ͯϖʔδίϯςϯπΛར༻͢Δ͜ͱ͕༗༻Ͱ͋Δ͜
ͱΛࣔͨ͠ɽ·ͨɼఏҊख๏உੑଐੑະڙࢠ/ࠗط༗ແͷ
ଐੑʹର͍ͯ͠ߴྨਫ਼Λࣔ͠, ਪఆ͢ΔΫϥεʹΑͬͯ
Entity ͷར༻͕͏·͘දهΏΕಉٛޠͷϚοϐϯά͕Ͱ
͖ɼޮՌతͰ͋Δ͜ͱ͕Θ͔ͬͨɽ
Ͱར༻ͨ͠Ҏ֎ͷଐੑΫϥε֦ுߘͱͯ͠ɼຊڀݚͷޙࠓ

͍͘༧ఆͰ͋Δɽ·ͨɼΑΓϖʔδͷओΛදݱͰ͖Δ Topic

ϞσϧͱͷൺֱΛ͍͖͍ͨͯͬߦͱ͍ͯ͑ߟΔɽ
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