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TwitterσʔλɼγϣʔτςΩετͰ͋Δ֤πΠʔτʹର͠
ͯϦϓϥΠؔ࿈͢Δσʔλ͕ؔ࿈͚ͮΒΕͨɼߏԽ͞Εͨά
ϥϑσʔλͰ͋Δͱݟͳ͢͜ͱ͕Ͱ͖ΔɽຊߘͰɼάϥϑσʔ
λͰ͋Δ SNSσʔλ͔Βɼద߹͢ΔπΠʔτΛࡧݕɾϥϯΩϯά
͢Δख๏ΛఏҊ͢ΔɽSNSσʔλʹର͢ΔΩʔϫʔυࡧݕɼ
πΠʔτ͕ࣗγϣʔτςΩετͰ͋Γͦͷதʹใൃ৴ऀͷߘ
ϓϩϑΝΠϧใද͞ݱΕ͍ͯͳ͍ͨΊɼੑࡧݕΛ্ͤ͞
Δ͜ͱ͕͍͠ɽຊڀݚͰɼTwitterࡧݕΛɼπΠʔτͱͦΕ
ʹؔ࿈͚ͮΒΕͨଞͷπΠʔτϑΥϩʔใΛରπΠʔτͷ
ʮίϯςΩετʯʢ෦άϥϑʣͱΈͳ͠ɼίϯςΩετதͷޠͷ
ॏΈΛͤͯ͞ରπΠʔτͷద߹είΞΛࡧݕͯ͠ࢉܭॱ
ҐΛܾఆ͢Δख๏ΛఏҊ͢ΔɽίϯςΩετ࣭ࡧݕʹେ͖͘
ґଘ͢ΔͨΊɼຊख๏Ͱɺ݁ࡧݕՌʹର͠ਖ਼ྫɾෛྫΛ༩͑Δ
ద߹ϑΟʔυόοΫΛͯͬߦɼదͳίϯςΩετΛܾఆ͢Δɽ

This study proposes a method for retrieving and
ranking posts from social network services(SNSs) by
specifying and providing feedback on the context of
posts. Current search systems for SNS posts cannot
handle user intent with regard to the context of posts
to be retrieved, mainly owing to the incompleteness
of SNS posts, i.e., they do not contain the users’ con-
texts (e.g., situations or preferences) of users posting
messages. Hence, we propose a search method that
accepts two kinds of queries, namely, content queries
and context queries, and that updates these queries
based on the user feedback with special attention to
the contexts of posts. Our search method considers
the whole SNS dataset as a graph and the nodes sur-
rounding each post as its context; to find relevant
posts in terms of content and context, our method
propagates user feedback via this graph. Our exper-
imental results based on a Twitter test collection re-
vealed that our proposed method showed improved
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retrieval performance as compared with conventional
SNS retrieval and relevance feedback. In addition,
we could detect the optimal parameters for feedback
propagating.

1. ͡Ίʹ
ۙɼLINE1 Facebook2ͷΑ͏ͳιʔγϟϧωοτϫʔΫ

αʔϏεʢSNSʣͷधཁ͕ߴ·͓ͬͯΓɼଟ͘ͷਓʑ͕ SNS্Ͱ
ใΛൃ৴͍͋ͬͯ͠Δɽۀا͕ࣗࣾ։͢࠵ΔΠϕϯτࣗࣾ
ͷ৽ͷએΛ SNS্Ͱ͏ߦҰํɼ࣮ࡍʹମͨ͠ݧਓؔ৺Λ
͍ͯͭʹΔਓ͕ͦΕΒͷΠϕϯτ৽͍ͯͬ࣋ SNS ʹߘ
͢Δ͜ͱ͕Α͋͘Δɽಛʹɼදతͳ SNSͰ͋Γ 3ԯਓΛ͑
Δ݄ؒΞΫςΟϒϢʔβΛ༗͢Δ Twitter3ͰɼΠϕϯτʹࢀՃ
ͨ͠ޙΛ CMͰͨݟͱ͖ͳͲɼਓʑ͕ͦͷͰͨ͜͡ײ
ͱΛͦͷॠؒʹɼखܰʹߘͰ͖ΔͨΊଟ͘ͷਓʑ͕׆༻͍ͯ͠
Δɽ·ͨɼಛఆͷऀߘͷϓϩϑΝΠϧΛͭ࣋ਓʑͷߘͷੳ
ͷൢചઓུʹཱͭ߹͕͋Δɽྫ͑ɼΠϕϯτۀا͕
Λ࣋͢ࢧΔੑผɼʹ͍ͭͯڵຯΛ͍ͯͬ࣋Δਓͷҙ
ͳͲΛΔ͜ͱͰɼݟՃͨ͠ਓͷҙࢀʹΠϕϯτʹࡍɼ࣮ݟ
ചઓུΛཱͯΔ͜ͱ͕Ͱ͖Δɽ͠ൢ͖ͮجʹͷϓϩϑΝΠϧऀߘ
͔͠ɼπΠʔτͷ͕ऀߘͲ͏͍͏ਓ͔ؒɼ͍ͯ͠ٴݴΔରͱ
ͲͷΑ͏ʹؔΘ͔ͬͨͳͲͷใΛΩʔϫʔυʹΑͬͯࢦఆ͠ݕ
ΔͨΊ͕͋ݶ੍ࣈจߘΛ͢Δ͜ͱ͍͠ɽTwitterʹࡧ
จষྔ͕গͳ͘ɼ͕͋͑ͯࣗऀߘͷใΛπΠʔτதʹॻ͖
Ռʹؔ࿈݁ࡧݕͳͨΊͰ͋ΔɽͦͷΑ͏ͳ߹ɼʮكΉ͜ͱࠐ
͚ΒΕͨใಉ͍ޓ͕࢜ʹϦϯΫͰ͍͕ͯͬܨΔͨΊɼ1ͭͷ
ใ͔Βผͷใͱ୧Δ͜ͱ͕Ͱ͖Δʯͱ͍͏ SNS ͷಛΛར
༻͢Δ͜ͱͰɼҎԼʹड़ΔखॱͰऀࡧݕऀߘͷϓϩϑΝΠ
ϧΛਪఆ͢Δ͜ͱ͕Ͱ͖Δɽ·ͣɼऀࡧݕٻΊ͍ͨใΛ
ΫΤϦʹΑΓࢦఆͤͣɼٻΊ͍ͨใΛؚΈɼΑΓൣ͍ғͷπ
Πʔτ·ͰཏͰ͖ΔΫΤϦΛೖ͢Δɽ࣍ʹɼ݁ࡧݕՌதͷ֤
πΠʔτʹਵ͢ΔίϯςΩετɼͭ·Γऀߘͷࣗݾհจ
ಉ͡ऀߘͷଞͷߘɼऀߘͱ͕ܨΓͷ͋Δผͷऀߘͷࣗݾ
հจߘͳͲɼ݁ࡧݕՌʹؔ࿈͚ΒΕͨใΛ֬ೝ͠ͳ͕
ΒɼٻΊΔධใͷൃ৴ऀ૾ͱ߹க͍ͯ͠Δ͔Λஅ͢Δɽ
࡞Λ͢ΔͨΊʹɼ͜ΕΒͷࡧݕྀͨ͠ߟͷϓϩϑΝΠϧΛऀߘ
ՌΛऔࣺબ͍ͯ݁͠ࡧݕͳ͕Βɼ͍ߦՌʹରͯ݁͠ࡧݕΛ֤ۀ
͘ඞཁ͕͋Δɽ
ྫ͑ɼࣗͷतۀͷධΛΓ͍ͨژେֶͷڭһ͕त໊ۀ

Ͱͨ͠ࡧݕͱ͢Δɽ͢ΔͱɼͦͷڭһͷतۀʹՃ͑ɼଞͷେֶͷ
ಉ໊͡લͷतۀ݁ࡧݕՌதʹؚ·ΕΔɽژ͕ऀߘେֶͷֶ
ੜͰ͋Δ͜ͱΛ͔֬ΊΔͨΊʹɼ·ͣɼπΠʔτΛͨ͠ߘߘ
ऀͷࣗݾհจதʹژେֶژେͱ͞ࡌهΕ͍ͯΔ͔֬ೝ͢Δɽ
ऀߘͷࣗݾհจΛͯݟ͔Βͳ͚ΕɼϑΥϩϫʔͷࣗݾ
հจաڈͷπΠʔτʹژେֶʹؔΘΔ୯͕ޠසग़͢Δ͔Ͳ͏
͔ΛௐΔ͜ͱͰژ͕ऀߘେֶͷֶੜͰ͋Δ͔Λఆ͢Δɽ
ଞʹɼۙ࠷Φʔϓϯͨ͠ҿ৯ళʹʮ࣮ͨͬߦʹࡍਓʯͷධʹ
͍ͭͯಉ༷Ͱ͋Δɽ͜ͷΑ͏ʹ݁ࡧݕՌͷπΠʔτʹؔ࿈͚
ΒΕͨใΛ֬ೝ͢Δ͜ͱͰऀߘͷϓϩϑΝΠϧΛਪఆ͢Δ͜
ͱ͕Ͱ͖Δɽ͔͠͠ɼ݁ࡧݕՌͷશͯͷπΠʔτʹର͠ɼͦͷૢ
Λ͢Δͷଟେͳ࿑ྗΛཁ͢Δɽͦ͜ͰຊจͰ͜ͷΛ࡞
ղܾ͢ΔͨΊʹɼલड़ͷखಈͰ͏ߦద߹ੑͷఆํ๏Λͱʹ࣍
ͷ 2ͭͷԾઆΛ͑ߟΔɽ

• Ռʹؔ࿈͚ΒΕͨίϯςΩετதʹൃ৴ऀͷϓϩ݁ࡧݕ
ϑΝΠϧΛද͢ใؚ͕·Ε͍ͯΔ

• ൃ৴ऀͷϓϩϑΝΠϧͷਪఆʹ݁ࡧݕՌͷۙลͷใ΄Ͳ
Ռ͔ΒΕΔ΄ͲϊΠζ͕૿େ͢Δ݁ࡧݕͳΓɼʹߟࢀ

1https://line.me
2https://www.facebook.com
3https://twitter.com
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͜ͷ 2ͭͷԾઆʹ͖ͮجɼSNSதͷ݁ࡧݕՌͱίϯςΩετத
ͷใΛ߹Θͤͯάϥϑͱݟͳ͠ɼ͔ऀࡧݕΒͷϑΟʔυόοΫ
-ख๏ɼCRFG(Context͏ߦϥϯΩϯάΛ࠶Ռͷ݁ࡧݕ͍ͯͮجʹ
aware Relevance Feedback over SNS Graph data)γεςϜΛ
ఏҊ͢ΔɽCRFG  Rocchio Β͕ఏҊͨ͠ద߹ϑΟʔυόοΫ
ख๏Ͱ͋ΔɽCRFGͰɼ2छྨͷΫΤϦɼίϯς͍ͨͮجʹ[1]
ϯπΫΤϦͱίϯςΩετΫΤϦΛ༻͍ΔɽίϯςϯπΫΤϦ
Ռͷຊจத͔ΒΩʔϫʔυΛ୳ͨ͢ΊͷΫΤϦͰ͋Δɽί݁ࡧݕ
ϯςϯπΫΤϦɼطଘͷࡧݕγεςϜʹೖྗͱͯ͠༩͑Δɽί
ϯςΩετΫΤϦɼ݁ࡧݕՌʹݱΕͳ͍ɼ͋Δ͍ݱΕʹ͍͘
ΩʔϫʔυΛࢦఆ͢ΔͨΊͷΫΤϦͰ͋Δɽલड़ͷ 1ͭͷྫͷ
߹ɼίϯςϯπΫΤϦत໊ۀɼίϯςΩετΫΤϦʮژ
େֶʯͰ͋Γɼ2ͭͷྫͷ߹ɼίϯςϯπΫΤϦҿ৯ళ໊ɼ
ίϯςΩετΫΤϦʮͨͬ͜ߦͱ͕͋ΔʯʮͨͬߦʯͳͲͰ
͋Δɽ

CRFGΛ༻͍ͨγεςϜ࣍ͷखॱͰಈ͢࡞Δɽ
1. ίϯςϯπΫΤϦΛೖྗͯ͠ॳ݁ࡧݕظՌΛऔಘɽ
2. ಘΒΕͨ݁ࡧݕՌΛͱʹ SNSάϥϑΛੜɽ
3. ֤ϊʔυͷ୯ޠͷॏΈΛ͠ࢉܭɼͦͷॏΈΛ݁ࡧݕՌϊʔυ
·Ͱݮਰͤ͞ͳ͕Βͤ͞ɼจॻϕΫτϧΛੜɽ

4. ͕ऀࡧݕՌͱίϯςΩετΛ݁ࡧݕ 1ͭͣͭӾཡ͠ɼγες
Ϝʹਖ਼ྫɾෛྫɾఆෆՄͷϑΟʔυόοΫΛ༩͑Δɽ͜ͷ
Δɽ͢ʹߟࢀɼద߹ੑͷఆʹίϯςΩετΛࡍ

5. ༩͑ΒΕͨਖ਼ྫɾෛྫͷϑΟʔυόοΫΛݩʹίϯςΩετ
ΫΤϦΛमਖ਼ɽ

6. मਖ਼ͨ͠ίϯςΩετΫΤϦͱ֤݁ࡧݕՌͷจॻϕΫτϧͱ
ͷྨࣅΛࢉग़͠ɼରπΠʔτͷద߹είΞΛࢉܭɽ

7. ద߹είΞΛ݁ࡧݕʹݩՌΛ࠶ϥϯΩϯά͢Δɽ
ఏҊख๏ͷ༗ޮੑΛධՁ͢ΔͨΊʹɼ10छྨͷίϯςϯπΫΤ

ϦͱίϯςΩετΫΤϦͷϖΞ͔ΒͳΔςετίϨΫγϣϯΛߏ
ஙͨ͠ɽ·ͨɼࣄલʹ֤ΫΤϦͷ 100݅ͷπΠʔτΛਖ਼ྫɾෛྫɼ
͋Δ͍ఆෆՄͷ 3छྨʹྨͨ͠ɽ͜ͷςετίϨΫγϣϯ
Λ༻͍ͨγϛϡϨʔγϣϯʹΑΔධՁΛ݁ͨͬߦՌɼఏҊख๏Λ༻
͍Δ͜ͱͰίϯςϯπͷΈΛϑΟʔυόοΫͱͯ͠༩͑Δطଘͷ
ద߹ϑΟʔυόοΫͱൺͯฏۉ nDCG@10͕ 0.337͔Β 0.350
ɽ্ͨ͠ʹ
զʑͷओͳݙߩΛҎԼʹ·ͱΊΔɽ1)ίϯςϯπͱΫΤϦͷޠ

ኮ͕গͳ͍߹ʹࡧݕਫ਼͕Լ͢ΔΛղܾ͢Δࡧݕख๏Λ
ఏҊͨ͠ɽ2)ίϯςΩετͱΛ༻͍Δద߹ϑΟʔυόοΫ
ʹΑΓɼࡧݕͷࡍʹ༻͍ΔޠኮΛ૿͢ख๏ΛఏҊͨ͠ɽ3)ςε
τίϨΫγϣϯɼ͓ΑͼɼCRFGͷධՁͷΈΛߏங͠ɼఏҊ
ख๏ͷ༗༻ੑΛࣔͨ͠ɽ
ຊจͷߏҎԼͷͱ͓ΓͰ͋Δɽ2અͰɼؔ࿈ڀݚΛ

հ͢Δɽ3અͰɼຊڀݚͰ༻͍Δ֓೦ʹ͍ͭͯઆ໌Λ͏ߦɽ4અ
ͰɼఏҊख๏ʹ͍ͭͯड़Δɽ5અͰఏҊख๏ʹର͢Δ࣮ݧ
ͱධՁʹ͍ͭͯड़Δɽ6અͰɼޙࠓͷ՝ٴͼຊจͰͷ݁
ʹ͍ͭͯड़Δɽ

2. ؔ࿈ڀݚ
TwitterͰߘจॻҎ֎ͷใݯʹؚ·ΕΔޠኮΛར༻͢Δ͜ͱ

Ͱɼଐੑਪఆͷਫ਼্ΛࢼΈΔߦ͕ڀݚΘΕ͍ͯΔɽԞ୩Β [2]
ɼϢʔβؒͷΓͱΓͰ͋ΔϝϯγϣϯใΛར༻ͯ͠ Twitter
ϢʔβͷϓϩϑΝΠϧਪఆΛͨͬߦ. LuΒ [3]ɼϝϯγϣϯத
ͷநతͳදݱͷଐੑਪఆΛͨͬߦɽLu Βͷख๏Ͱɼෆ͢
ΔޠኮΛิ͏ͨΊʹɼϢʔβؒͷଞͷϝϯγϣϯWikipedia͔
ΒͷޠኮΛར༻͍ͯ͠Δɽ্ཬΒ [4]ɼਪఆରͱͳΔϢʔβ
ͷ૬ޓϑΥϩʔɼ૬ޓϝϯγϣϯؔʹ͋ΔपลϢʔβͷଐੑ
ใΛิ͢Δ͜ͱͰɼਪఆରϢʔβͷଐੑਪఆਫ਼Λ্ͤ͞
ͨɽ·ͨɼ্ཬΒɼ[4]Λൃలͤͨ͞ڀݚͱͯ͠ Personalized

PageRankΛ༻͍ͯਪఆରϢʔβͱपลϢʔβͷؔ࿈Λࢉग़
͠ɼؔ࿈ʹԠͯ͡୯ޠͷॏΈΛมԽͤ͞Δ͜ͱͰଐੑਪఆͷਫ਼
Λ্ͤ͞Δख๏ΛఏҊͨ͠ [5]ɽాΒ [6]ɼπΠʔτߘ
ऀͷීஈͷπΠʔτΛղੳ͢Δ͜ͱͰϓϩϑΝΠϧͷਪఆΛ
ɽͨͬߦ
·ͨɼϚΠΫϩϒϩάจॻʹରٖͯ͠ࣅద߹ϑΟʔυόοΫΛ

༻͍Δ͜ͱͰࡧݕਫ਼Λ্ͤ͞ΔڀݚߦΘΕ͍ͯΔɽϚΠΫ
ϩϒϩά্Ͱͷٙࣅద߹ϑΟʔυόοΫʹΑΔΫΤϦ֦ுʹ্
Ґͷ݁ࡧݕՌͷଟ͕͘ඇద߹จॻͰ͋Δ߹ʹɼϢʔβΫΤϦʹ
͢ࡏબΕͯ͠·͏Մੑ͕͋Δͱ͍͏͕ଘ͕ޠͳ͍୯ؔ
ΔɽٶΒ [7]ɼ݁ࡧݕՌͷϚΠΫϩϒϩάจॻͷத͔Β 1ͭ
ਖ਼ղจॻΛ͕ऀࡧݕબ͠ɼͦͷจॻΛΫΤϦ֦ுʹ༻͍ͯݕ࠶
ࡧݕద߹ϑΟʔυόοΫΛద༻͢Δ͜ͱͰࣅରٖ͠ʹࡧݕͨ͠ࡧ
ਫ਼ͷ্ΛਤͬͨɽWhitingΒ [8]ϚΠΫϩϒϩάͷจॻʹ
ର͠ɼPageRankΛ༻͍ͯจॻதͷ୯ੑؒ࣌ʹޠΛྀͨ͠ߟॏΈ
͚Λ͍ߦɼੑؒ࣌Λࣅྀٙͨ͠ߟద߹ϑΟʔυόοΫΛ͜͏ߦ
ͱͰੑࡧݕ্͕͢Δ͜ͱΛࣔͨ͠ɽ
·ͨɼϚΠΫϩϒϩά্ͰͷධใΛ͢ࡧݕΔ݁ࡧݕʹࡍՌ

தʹؚ·ΕΔϊΠζΛআ͢ڈΔڀݚʹ͍ͭͯड़ΔɽҏΒ [9]
ɼTwitter্ͰಛఆͷΠϕϯτʹ͢ٴݴΔߘͷதͰɼΩʔϫʔ
υͷΠϕϯτͱͷؔ࿈ΛͱʹϊΠζπΠʔτΛআ͢ڈΔख๏
ΛఏҊͨ͠ɽ
Σϒ্ͷσʔλͷࡧݕʹ͓͍ͯҟͳΔσʔληοτؒͰͷ

ΘΕ͍ͯΔɽHalpinΒߦ͕ڀݚΔؔ͢ʹࡧݕ [10] Semantic
WebͷࡧݕͱϋΠύʔςΩετͷWebσʔλͷࡧݕʹ͓͍ͯҰ
ํͷ݁ࡧݕՌͷϑΟʔυόοΫΛଞํͷࡧݕʹ༻͍Δ͜ͱͰࡧݕ
ਫ਼Λ্ͤ͞Δ͜ͱ͕Ͱ͖Δ͜ͱΛࣔͨ͠ɽHerzigΒ [11]ɼ
1ͭͷσʔληοτͷޠኮͷΈΛ༻͍ͯΫΤϦΛ֦ு͢Δ͜ͱͰɼ
RDFͰهड़͞ΕͨWeb্ͷҟͳΔσʔληοτؒͷࡧݕΛ͏ߦख
๏ΛఏҊͨ͠ɽShekarpourΒ [12]ɼ͕ऀࡧݕ༩͑ͨΩʔϫʔ
υΛదʹղऍ͢ΔͨΊʹɼ༧Ίఆٛ͞Εͨجຊάϥϑύλʔϯ
ςϯϓϨʔτΛ༻͍ͯɼSPARQLΫΤϦΛੜ͢Δख๏ΛఏҊ͠
ͨɽSuΒ [13]ɼࣗવޠݴͰهड़͞ΕͨΫΤϦΛάϥϑσʔλ
ʹม͠ɼKnowledge GraphͰͷࡧݕʹΑΓಘΒΕͨσʔλʹ
ର͠ద߹ϑΟʔυόοΫΛ͜͏ߦͱͰੑࡧݕ্͕͢Δ͜ͱΛ
ࣔͨ͠ɽ
ຊڀݚͰɼΫΤϦ֦ுʹπΠʔτ͕͞ߘΕͨؒ࣌ۙͷಉ

ϢʔβͷߘΛ༻͍͍ͯΔ͕ɼಉ༷ʹɼؒ࣌Λྀͨ͠ߟใࡧݕ
ͷڀݚଘ͢ࡏΔɽMassaoudiΒ [14]͕ఏҊͨ͠ख๏ͰɼΫ
ΤϦ֦ுʹΫΤϦ͕ੜ͞Εͨؒ࣌ۙʹ༻͞Εͨ୯ޠʹେ͖
͍ॏΈΛ༩͍͑ͯΔɽ
ຊڀݚͰɼπΠʔτʹؔ࿈͚ΒΕͨσʔλΛར༻ͯ͠ෆ

͢Δൃ৴ऀͷใΛิ͏ͱ͍͏ͰɼԞ୩Β [2]ɼ্ཬΒ [4][5]
ాΒ [6]ͷڀݚʹɼ͕ऀࡧݕద߹ͱఆͨ͠πΠʔτΛΫΤϦ֦ு
ʹ༻͍Δͱ͍͏ͰɼٶΒ [7]ͷ͍ͯ͠ࣅྨʹڀݚΔɽٶΒͷ
ͰπΠʔτຊจΛϑΟʔυόοΫͱͯ͠༩͍͑ͯΔ͕ɼϚΠڀݚ
ΫϩϒϩάͰ 1ͭͷͨ͋ߘΓͷจॻ͕͍ͱ͍͏͕͋Δɽ
ຊڀݚͰɼ͜ͷΛղܾ͢ΔΞϓϩʔνͱͯ͠ [2][4][5][6]Λ
߹ΘͤͯπΠʔτͷऀߘͷෆ͢ΔใΛิ͏ɽ·ͨɼຊڀݚ
ͰίϯςΩετΛΫΤϦ֦ுʹ༻͠ɼάϥϑ্ͰπΠʔτຊ
จͱͷڑ͕ΕΔ΄Ͳ୯ޠͷॏΈΛݮਰͤ͞Δͱ͍͏Ͱલड़
ͷڀݚͱҟͳΔɽ

3. ֓೦આ໌
ຊઅͰɼຊڀݚʹ͓͚Δج൫ͱͳΔ֓೦ʹ͍ͭͯઆ໌͢Δɽ

·ͣɼຊڀݚͰ༻͢Δ 2 छྨͷΫΤϦʹ͍ͭͯड़Δɽ࣍ʹɼ
ຊख๏ʹ͓͚Δάϥϑͷੜํ๏Λ TwitterΛྫʹͯ͠ड़Δɽ

3.1 ίϯςϯπΫΤϦɾίϯςΩετΫΤϦ
ຊઅͰɼຊڀݚͰ༻͍Δ 2छྨͷΫΤϦʹؔͯ͠ड़Δɽैདྷͷ
ʹΛ୳ͨ͢Ίޠରͷจॻதͷ୯ࡧݕγεςϜͰࡧݕ 1छྨͷ
ΫΤϦΛ༻͢ΔɽैདྷͷΫΤϦͱಉ༷ͷҙຯ߹͍Λࡧݕͭ࣋ର
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ͷจॻʹର͢Δ͍߹Θͤʹ༻͍ΔΫΤϦΛίϯςϯπΫΤϦ
qcontents ͱ͢Δɽ͏ҰͭίϯςΩετத͔ΒऀࡧݕͷٻΊΔ
ใൃ৴ऀ૾Λ͢ࡧݕΔͨΊʹ༻͍ΔɼίϯςΩετΫΤϦ qcontext

Ͱ͋Δɽ۩ମྫΛ͛ڍΔͱɼσʔλϕʔεͷतۀΛ୲͢Δڭत
͕େֶੜ͕ൃ৴ऀͷσʔλϕʔεʹؔ͢ΔߘΛ͍ͨݟঢ়گΛ
ఆ͢ΔɽͦͷࡍπΠʔτͷऀߘʮࢲେֶੜͰɼσʔλϕʔ
εָ͠Έʯͱهड़ͤͣɼʮσʔλϕʔεָ͠Έʯͱᄁ͘͜ͱ͕ߟ
͑ΒΕΔɽͦ͜ͰɼίϯςϯπΫΤϦͱͯ͠ʮσʔλϕʔεʯɼ
ίϯςΩετΫΤϦͱͯ͠ʮେֶੜʯͱೖྗ͢Δɽ͞Βʹ୳͠
͍ͨରΛڭһʹ͍ͨ͠߹ίϯςΩετΫΤϦʹʮڭतʯ
ʮProfessorʯɼ͞ΒʹߜΓ͍ͨ߹ʮژେֶʯͳͲͱೖྗ͢Δɽ

3.2 SNSάϥϑ
ຊઅͰɼSNS ্ͷσʔλ͔Β࡞ͨ͠άϥϑͷఆٛͱ۩ମྫ
ʹ͍ͭͯड़Δɽ݁ࡧݕՌͷπΠʔτ͔Β୧Δ͜ͱͷͰ͖Δɼπ
Πʔτʹؔ࿈͚ΒΕͨཁૉΛϊʔυͱݟͳ͠ɼ͍ޓʹؔ࿈͚
ΒΕͨϊʔυಉ࢜ΛΤοδͰ͍ͩܨάϥϑΛ SNSάϥϑͱݺͿɽ
ίϯςϯπΫΤϦΛ Twitter ͷࡧݕγεςϜʹೖྗ͠ n ͔݅Β
ͳΔ݁ࡧݕՌͷπΠʔτྻ v0,1v0,2 . . . v0,n ͕ಘΒΕͨͱ͢Δɽ͜ͷ
ͱ͖ CRFG  i ൪ͷ݁ࡧݕՌ v0,i ʹର͠ϥϕϧ͖ͭ༗άϥ
ϑ G = (V, E, L) Λੜ͢Δɽϊʔυ V = {V0,V1, . . . ,Vk}  k + 1
छྨ͔ΒͳΓɼ݁ࡧݕՌΛআ͍ͯίϯςΩετதʹϊʔυ͕ kछ
ྨଘ͢ࡏΔ͜ͱΛද͢ɽͨͩ͠ V0  V0 = {v0,1, v0,2, . . . v0,n} ͱද
͞ΕΔ݁ࡧݕՌͷू߹Ͱ͋ΔɽΤοδ E ⊂ V × L × V ͱఆٛ͞
Εɼe = (v0,1, l1, v1,1) 1൪ͷ݁ࡧݕՌͷϊʔυ v0,1 ͔Βϊʔυ
v1,1 ʹɼl1 ͱ͍͏ϥϕϧͷ͍ͭͨΤοδ͕ுΒΕ͍ͯΔ͜ͱΛද
͢ɽTwitterʹ͓͚ΔϊʔυʹҎԼͷΑ͏ͳछྨ͕͋Δɽ

user: πΠʔτͷऀߘɽ֤ϢʔβࣗݾհจΛهड़ɽ
followeeɾfollower: ϢʔβͷҰछɽ͋ΔϢʔβ͕ϑΥϩʔ͠

͍ͯΔਓΛϑΥϩΠʔɼϑΥϩʔ͞Ε͍ͯΔਓΛϑΥϩϫʔ
ͱݺͿɽϑΥϩʔͱɼ͋ΔϢʔβ͕ผͷϢʔβͷπΠʔτ
ΛࣗͷλΠϜϥΠϯͰݟΒΕΔঢ়ଶʹ͢Δ͜ͱɽ

tweet: ɽߘՌͷ݁ࡧݕ
user tweet: ɽߘΑΔଞͷʹऀߘΛͨ͠ߘՌͷ݁ࡧݕ
֤ϊʔυʹ୯ूޠ߹͕ਵ͠ɼϊʔυʹݱΕΔจষΛܗଶૉ

ղੳͯ͠ಘΒΕΔɽΤοδʹϥϕϧ͕͍͓ͭͯΓɼຊڀݚͰ
L = {post, follow,nearby-post, connect}ͷ 4छྨͷϥϕϧΛ༻͍
Δɽ࣍ʹΤοδͷுΒΕํʹ͍ͭͯड़Δɽ·ͣɼऀߘࡧݕ
݁Ռதʹؚ·ΕΔ͋ΔπΠʔτΛ͍ͯ͠ߘΔ߹ɼuserϊʔυ
͔Β tweetϊʔυʹɼpostͱ͍͏ϥϕϧͷ͍ͭͨΤοδΛுΔɽ
ΛϑΥϩʔ͍ͯ͠Δ߹ɼfollowerऀߘผͷ͕ऀߘɼ͋Δʹ࣍
ϊʔυ͔Β userϊʔυʹɼfollowͱ͍͏ϥϕϧͷ͍ͭͨΤοδ
ΛுΔɽ࣍ʹɼऀߘ݁ࡧݕՌͷπΠʔτҎ֎ʹ͍ͯ͠ߘ
Δ߹ɼuserϊʔυ͔Β user tweetʹɼnearby-postͱ͍͏ϥ
ϕϧͷ͍ͭͨΤοδΛுΔɽޙ࠷ʹɼ݁ࡧݕՌதͷߘΛআ͖ɼ
ಉ͡ऀߘʹΑΔෳͷ͕͋ߘΔ߹ɼલޙͷߘಉ࢜ɼͭ·
Γ user tweet ͔Β user tweet ʹ connect ͱ͍͏ϥϕϧͷ͍ͭ
ͨΤοδΛுΔɽSNSάϥϑͷ֓೦ਤΛਤ 1ʹࣔ͢ɽ

4. ఏҊख๏
ຊষͰզʑ͕ఏҊ͢Δख๏ʹ͍ͭͯৄࡉΛड़Δɽຊڀݚͷ

తɼίϯςϯπʹՃ͑ɼίϯςΩετΛ༻͍ͨద߹ϑΟʔυ
όοΫΛఏҊ͢Δ͜ͱͰɼSNSͷࡧݕରͷจষྔ͕গͳ͍͜ͱ
ʹΑΔࡧݕਫ਼ͷԼΛղܾ͢Δ͜ͱͰ͋Δɽैདྷͷద߹ϑΟʔ
υόοΫɼ݁ࡧݕՌͷใͷΈʹ͕ऀࡧݕ͖ͮجద߹ੑͷఆ
Λ͏ߦɽऀࡧݕʹΑΓ༩͑ΒΕͨίϯςϯπͷϑΟʔυόοΫΛ
༻͍ͯίϯςϯπΫΤϦΛमਖ਼͢Δ͜ͱͰɼ݁ࡧݕՌΛ࠶ϥϯΩ
ϯά͢Δɽ
ҰํɼຊڀݚͰఏҊ͢Δख๏ɼҎԼͷ 3ʹ͓͍ͯैདྷͷద

߹ϑΟʔυόοΫͱҟͳΔɽ1ΫΤϦमਖ਼ͱྨࣅࢉܭʹ
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ਤ 2: ख๏ͷྲྀΕ

༻͍ΔจॻϕΫτϧʹɼίϯςΩετதͷ୯ޠΛՃ͑Δ͜ͱͰ͋
Δɽྫ͑ɼTwitterͷ߹ͩͱϢʔβͷࣗݾհจɼաڈͷπ
ΠʔτɼϑΥϩϫʔͷࣗݾհจதͷޠኮΛจॻϕΫτϧʹՃ͑
Δɽ2ɼऀߘͷϓϩϑΝΠϧΛ͢ࡧݕΔͨΊʹίϯςΩε
τΫΤϦΛ༻͍Δ͜ͱͰ͋Δɽ͕ऀࡧݕೖྗͨ͠ίϯςΩετΫ
ΤϦΛͯͬίϯςϯπͱͷྨࣅΛͨ͠ࢉܭ߹ɼ͕݅ಘΒ
Εͳ͍͜ͱ͕͑ߟΒΕΔͨΊɼຊख๏Ͱద߹ϑΟʔυόοΫʹ
ΑΓίϯςΩετΫΤϦͷޠኮΛ૿͠ɼίϯςϯπͱͷྨࣅ
Λ͢ࢉܭΔɽ3ɼίϯςΩετͷϊʔυதͷ֤୯ޠʹ͍ͭ
ͯॏΈΛ͠ࢉܭɼͦͷॏΈΛ݁ࡧݕՌϊʔυ v0,i ·Ͱͤ͞Δ
͜ͱͰ͋Δɽ͜ͷϊʔυ͕ɼSNSάϥϑͰ v0,i ͔ΒΕ͍ͯΔ΄
Ͳ୯ޠͷॏΈݮগ͢ΔɽΑΓ۩ମతʹɼ୯͕ޠଘ͢ࡏΔϊʔ
υ͔Β v0,i ʹͨͲΓண͘·ͰʹΤοδΛ௨Δͨͼʹ୯ޠͷॏΈ͕
ਰ͢ΔɽҎ্ͷݮ 3ʹ͖ͮجɼCRFGͷϑϨʔϜϫʔΫΛߏங
ͨ͠ɽ

4.1 γεςϜಈ࡞
͜ͷઅͰ CRFG Λ༻͍ͨγεςϜͷɼ۩ମతͳγεςϜಈ࡞
ʹ͍ͭͯड़ΔɽCRFGͷಈ࡞Λਤʹࣔ͢ɽਤʹ͖ͮجɼγες
Ϝ࣮ߦͷ۩ମྫΛࣔ͢ɽ͕ऀࡧݕେֶੜ͕ͨ͠ߘͷσʔλϕʔ
εͷतۀʹؔ͢ΔπΠʔτΛऔಘ͍ͨ͠ͱ͢ΔɽπΠʔτͷߘ
ऀ͕ࣗେֶੜͰ͋Δ͜ͱɼतۀͱ͍͏୯ޠΛπΠʔτຊจʹ
ΒΕΔͷͰ͑ߟͳ͍Մੑ͕͠ه໌ ίϯςϯπΫΤऀࡧݕ(1)
ϦʮσʔλϕʔεʯɼίϯςΩετΫΤϦʮେֶੜतۀʯͱ͍͏
ೖྗΛγεςϜʹ༩͑Δɽ(2)γεςϜʮσʔλϕʔεʯͱ͍͏
୯ޠΛຊจதʹؚΉπΠʔτ͔ΒͳΔ݁ࡧݕՌΛฦ͢ɽ(3)γες
Ϝ݁ࡧݕՌΛऔಘͨ͠ࡍʹɼ݁ࡧݕՌ͝ͱʹίϯςϯπɾίϯ
ςΩετͷ୯͔ޠΒจॻϕΫτϧΛ͢ࢉܭΔɽ(4) ऀࡧݕ 1 ݅
ͣͭදࣔ͞ΕΔ݁ࡧݕՌʹର͠πΠʔτຊจऀߘͷࣗݾհ
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จɼաڈͷπΠʔτϑΥϩϫʔΛӾཡ͠ʮେֶੜʯΛࣔ͢༰
ؚ͕·Ε͍ͯΔ͔Λ֬ೝ͢Δɽ(5) πΠʔτͷൃ৴ऀ͕େֶੜͰ
͋Δͱਪఆ͞ΕΕద߹ɼେֶੜͰͳ͍͜ͱ͕໌͢Εෆద߹
ͱఆ͠ɼਖ਼ྫෛྫͷϑΟʔυόοΫΛγεςϜʹ༩͑Δɽίϯ
ςΩετΛ֬ೝͯ͠ఆͰ͖ͳ͔ͬͨ߹ɼ࣍ͷ݁ࡧݕՌʹର
ͯ͠ (4)ͷૢ࡞Λ͏ߦɽదͳ݅ͷπΠʔτͷద߹ੑΛఆ͠ɼ
(6)ʹਐΉɽ(6)γεςϜਖ਼ྫɾෛྫͱఆͨ݁͠ࡧݕՌͷจॻ
ϕΫτϧΛ༻͍ͯίϯςΩετΫΤϦΛमਖ਼͢Δɽਖ਼ྫͷจॻϕ
ΫτϧʹʮେֶੜʯΛද͢୯͍ߴʹޠॏΈ͕༩͑ΒΕ͍ͯΔ͜
ͱ͕ظ͞ΕΔɽʮେֶʯʮUnivʯͱ͍ͬͨ୯ޠɼऀߘͷࣗ
ʯݧࢼΕ͓ͯΓɼʮ͞ࡌهʹհจதݾհจɼϑΥϩϫʔͷࣗݾ
ʮ୯Ґʯɼʮतۀʯͱ͍ͬͨ୯ޠऀߘͷଞͷπΠʔτதʹؚ
·Ε͍ͯΔɽ(7)γεςϜɼमਖ਼ͨ͠ίϯςΩετΫΤϦͱ֤ݕ
ϥϯΩϯ࠶ՌΛ݁ࡧݕɼ͠ࢉܭΛࣅՌͷจॻϕΫτϧͷྨ݁ࡧ
ά͢ΔɽγεςϜ্Ґʹେֶੜ͕ͨ͠ߘπΠʔτ͕ฒͿࡧݕ
݁ՌΛग़ྗ͢Δɽ

4.2 ୯ޠͷॏΈ
ຊڀݚͰɼ֤݁ࡧݕՌͷจॻϕΫτϧΛ͢ࢉܭΔલஈ֊ͷॲཧ
ͱͯ͠ɼSNSάϥϑͷ֤ϊʔυͷશͯͷ୯ޠͷॏΈΛ͢ࢉܭΔɽ
ຊڀݚͰɼ୯ޠͷॏΈͷࢉܭʹ TF-IDFΛ༻͍Δɽ͋Δϊʔυ
vதͷ͋Δ୯ޠ tͷ TF-IDFʹΑΔॏΈ w(v, t)ҎԼͷํ๏Ͱܭ
ΕΔɽtfv,t͞ࢉ ϊʔυ vʹ͓͚Δ୯ޠ tͷग़ݱճͱ͠. idft 
ҎԼͷࣜʹै͍ࢉग़͢Δɽidft ҎԼͷࣜʹै͍ࢉग़͢Δɽ

idft = log2
|V |
nt

(1)

ͨͩ͠ɼV શͯͷ݁ࡧݕՌ͔ΒுΒΕͨ SNSάϥϑ্ͷશϊʔ
υू߹ɼnt ͋Δ୯ޠ tΛؚΉϊʔυͷΛද͢ɽ
୯ޠ t ʹର͢ΔॏΈɼTF-IDFείΞɼTFείΞ tfv,tɼidft

Λ༻͍ͯҎԼͷࣜ ग़͢Δɽࢉ͍ैʹ(2)

w(v, t) = tfv,t · idft (2)

4.3 ద߹είΞ
Ռͷ֤πΠʔτ͕ίϯςΩετΫΤϦͱͲͷఔҰகͯ݁͠ࡧݕ
͍Δ͔Λද͢είΞΛద߹είΞͱ͢Δɽద߹είΞ͕͍ߴ
ॱʹ݁ࡧݕՌΛ࠶ϥϯΩϯά͢Δɽద߹είΞΛ͢ࢉܭΔεί
Ξؔ f ҎԼͷࣜͰఆٛ͞ΕΔɽ

f (qcontext, x0,i, P,N) = cos(q′context, x′0,i) (3)

͜͜Ͱ qcontext ίϯςΩετΫΤϦͷϕΫτϧදݱɼx0,i  i൪
ͷ݁ࡧݕՌͷίϯςϯπͷจॻϕΫτϧɼx′0,i  i൪ͷ݁ࡧݕՌ
v0,i ∈ V0 ͷίϯςϯπͱίϯςΩετதͷશͯͷϊʔυ͔Βੜ
͞ΕΔจॻϕΫτϧͰ͋ΔɽPਖ਼ྫू߹ɼN ෛྫू߹Ͱ͋Γɼ
ͦΕͧΕ n݅ͷ݁ࡧݕՌͷจॻϕΫτϧͷू߹ {x′0,1, x′0,2, . . . , x′0,n}
ͷ෦ू߹Ͱ͋Δɽq′context  P,N ͷϑΟʔυόοΫʹΑͬͯमਖ਼
ΛՃ͑ͨίϯςΩετΫΤϦͷϕΫτϧදݱͰ͋ΔɽείΞؔ
f Λ༻͍ͯɼਖ਼ྫɾෛྫͷจॻϕΫτϧΛ༻͍ͯमਖ਼ͨ͠ίϯς
ΩετΫΤϦͱ֤݁ࡧݕՌͷจॻϕΫτϧͱίαΠϯྨࣅΛܭ
ΊΔɽٻՌͷείΞΛ݁ࡧݕɼશͯͷ͠ࢉ

i൪ͷ݁ࡧݕՌ v0,i ͷจॻϕΫτϧ x0,i ͷࢉग़ํ๏Λड़Δɽ
v0,i ͔ΒுΒΕͨ 1 ͭͷ SNS άϥϑ G தͷશϊʔυΛ V ͱ͠ɼ
શϊʔυͷޠኮΛ N ͱ͢Δͱ x N ͷϕΫτϧͱͳΔɽxݩ࣍
V தͷ֤ϊʔυʹਵ͢Δશͯͷ୯ޠͷॏΈΛྦྷੵ͢Δ͜ͱͰٻ
ΊΒΕΔɽSNSάϥϑ্ͷ֤ϊʔυ v͔Β v0,i ͷ୯ޠͷʹ͍ͭ
ͯ֓೦ਤΛਤ 3ʹࣔ͢ɽ
֤୯ޠͷॏΈઅͰड़ͨํ๏Ͱ༧Ί͠ࢉܭɼ͞Βʹϊʔυؒ

Λϗοϓ͢Δࡍʹɼ௨ΔύεͷछྨʹԠͯ͡୯ޠͷॏΈΛݮਰ͞
ͤΔɽϊʔυ v͔Βϊʔυ v′ ͷύε Pv→v′ ʹ͓͚Δͷੵ
δ(Pv→v′ )ΛҎԼͷࣜͰఆٛ͢Δɽ

Pv→v′ = (e1, e2, . . . , en) (4)
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ਤ 3: ୯ޠͷͷ֓೦ਤ

δ(Pv→v′ ) =
n∏

i=1

d(lei ) (5)

ͨͩ͠ɼ(e1, e2, . . . , en) v͔Β v′ʹ౸ୡ͢Δ·Ͱʹ௨ΔΤοδΛॱ
ʹฒͨλϓϧɼlei Τοδ eiʹਵ͢Δϥϕϧɼnϊʔυ v͔
Βϊʔυ v′ʹ౸ୡ͢Δ·Ͱʹ௨ΔΤοδͷͰ͋Δɽd(lei )ϥϕϧ
ͷछྨ͝ͱʹ༧ΊఆΊΒΕΔͰ͋Γɼ0 ≤ d(lei ) ≤ 1Λຬͨ͢ɽ
۩ମతʹ userϊʔυͱ tweetϊʔυؒͷΤοδʹுΒΕͨϥϕ
ϧ postɼuser tweetϊʔυͱuserϊʔυؒͷΤοδʹுΒΕͨϥ
ϕϧ nearby-postΛ༻͍ͯ d(post) = 0.8ɼd(nearby-post) = 0.5ͱ
͢Δͱɼδ(puser tweet→tweet) = d(nearby-post) · d(post) = 0.5 · 0.8 = 0.4
ͱͳΔɽ
ຊڀݚͰѻ͏ SNSάϥϑߏͷͨΊɼύε͕ด࿏ʹͳΔ

͜ͱͳ͍ɽͦͷͨΊɼi൪ͷ݁ࡧݕՌ v0,i ͔ΒுΒΕΔ SNS
άϥϑதͷશͯͷจॻϕΫτϧ {x0,i, x1,i, . . . , x|V |,i}ͱ༧Ίઃఆͨ͠
ͷੵ δɼύϥϝʔλ αΛ༻͍ͯ i൪ͷ݁ࡧݕՌͷจॻϕ
Ϋτϧ x′0,i ҎԼͷࣜͰද͞ΕΔɽ

x′0,i = (1 − α)x0,i + α
|V |∑

V j∈V

|V |∑

v j,i∈V j\v0,i

δ(Pv j,i→v0,i )x j,i (6)

αίϯςϯπͱίϯςΩετͷ୯ޠͷॏΈͷ༩͑ํͷׂ߹Λௐ
͢ΔύϥϝʔλͰ͋Γɼ0 ≤ α ≤ 1Λຬͨ͢ɽ

q′context ͷࢉग़ํ๏ʹ͍ͭͯड़Δɽq′context  qcontext Λਖ਼ྫɾෛ
ྫͷจॻϕΫτϧΛ༻͍ͯमਖ਼ͨ͠ϕΫτϧͰ͋ΓɼҎԼͷࣜͰ
ද͞ΕΔɽ

q′context = qcontext +
1
|P|

|P|∑

x′0,k∈P
x′0,k −

1
|N|

|N |∑

x′0,k∈N
x′0,k (7)

ࣜ (6) ʹ͓͍ͯɼα = 0 ͷ߹ɼୈೋ߲͕ 0 ʹͳΔͨΊɼจॻϕ
Ϋτϧίϯςϯπͷ୯ޠͷΈ͔Βੜ͞ΕΔɽα = 0 ͷ߹ͷ
୯ޠϕΫτϧΛࣜ (7)ʹద༻͢Δͱैདྷͷద߹ϑΟʔυόοΫͱ
ͳ͢͜ͱ͕Ͱ͖Δɽݟ
ࣜ (7)ਖ਼ྫɼෛྫͷจॻϕΫτϧΛ༻͍ͯΫΤϦͷจॻϕΫ

τϧΛमਖ਼͢Δͱ͍͏Ͱطଘͷద߹ϑΟʔυόοΫͱಉ͡Ͱ
͋Δ͕ɼमਖ਼ʹՃ͑ΔจॻϕΫτϧͷ୯ޠΛίϯςϯπҎ֎͔Β
औಘ͢ΔɼॏΈΛ͢ࢉܭΔͷʹΛ༻͍Δ͕ɼैདྷͷద
߹ϑΟʔυόοΫͱҟͳΔɽ
͜ͷΑ͏ʹͯ͠ٻΊΒΕͨ q′context ͱจॻϕΫτϧ x′0,i ͱͷία

ΠϯྨࣅΛͱΔ͜ͱʹΑΓɼi൪ͷ݁ࡧݕՌͷద߹είΞ͕
Ͱ͖Δɽࢉܭ

5. ݧ࣮
ຊઅͰɼఏҊख๏Λ༻͍ͯݧ࣮ͨͬߦͱͦͷධՁʹ͍ͭͯड़

ɼ݁Ռʹ͍ͭͯͷߟΛ͏ߦɽຊ࣮ݧͷతఏҊख๏ͷ༗ޮ
Δ͜ͱͰ͋Δɽ͢ূݕ͍ͯͭʹੑ

5.1 ֓ཁ
ຊڀݚͰ࣮ݧ 1ɼ࣮ݧ 2ʹ͚ͯධՁ࣮ݧΛͨͬߦɽ
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ݧ࣮ 1ͰɼॳΊʹ (1)Twitterͷࡏݱͷػࡧݕɼ(2)ίϯς
ϯπͷΈ͔ΒͳΔจॻϕΫτϧΛ༻͍ͯίϯςϯπΫΤϦΛमਖ਼
ͨ͠ैདྷͷద߹ϑΟʔυόοΫɼ(3)(1) ʹΑΓಘΒΕͨ݁ࡧݕՌ
ʹର͠ίϯςΩετΫΤϦΛ༻͍ͯ͢ࡧݕ࠶Δख๏ɼ(4) ίϯς
ΩετΫΤϦʹίϯςϯπͷจॻϕΫτϧΛՃ͑Δద߹ϑΟʔυ
όοΫͷ 4ͭͷख๏Λൺֱ͢Δɽ(1)ͱ (2)ͷख๏ͷൺֱʹΑΓɼ
ద߹ϑΟʔυόοΫͷಋೖʹΑΔਫ਼ͷมԽΛௐɼ(1)ͱ (3)ͷ
ख๏ͷൺֱʹΑΓɼίϯςΩετΫΤϦͷ༗ແʹΑΔਫ਼ͷมԽ
ΛௐΔɽ(4) ࣜ (6) தͷ alpha = 0 ͱͨ͠߹ͱಉ༷Ͱ͋Γɼ
(2)͕ίϯςϯπΫΤϦΛमਖ਼͢Δͷʹର͠ɼ(4)ͰίϯςΩε
τΫΤϦΛमਖ਼͢Δɽ
ɼࣜʹ࣍ (6)தͷ αΛ 0.25, 0.5, 0.75, 1.0ͷ 4ஈ֊ʹมԽͤͨ͞

߹ͷਫ਼ͷมԽΛௐΔɽα > 0ͷ CRFGͰɼίϯςΩετ
ΛจॻϕΫτϧʹՃ͑ΔɽԾઆ ίϯςΩετΛจॻϕ͖ͮجʹ1
ΫτϧʹՃ͑Δ͜ͱͰɼਫ਼্͕͢Δ͜ͱΛ͢ূݕΔɽ
ݧ࣮ 2Ͱ CRFGʹ͓͍ͯɼΤοδʹਵ͢Δϥϕϧͷछྨ

͝ͱʹ d Λύϥϝʔλͱͯ͠มԽͤ͞Δɽ͜ͷ࣮ݧͰɼ
Ծఆ ɼ͖ͮجʹ2

• ͷઃఆʹΑΓਫ਼্͕͢Δ͜ͱ
• Δ͜ͱ͢ࡏదͳ͕ଘ࠷

Λࣔ͢ɽ

5.2. ઃఆݧ࣮
5.2.1. ධՁσʔλ
ʹݧ࣮ 25 ݅ͷΫΤϦΛ༻͍ͨɽΫΤϦͷྫΛද 1 ʹࣔ͢ɽ

ಉ͡ίϯςϯπΫΤϦʹରͯ͠ҟͳΔίϯςΩετΫΤϦ͕
ଘ͢ࡏΔ͜ͱ͑ߟΒΕΔͷͰɽίϯςϯπΫΤϦͷॏෳೝΊ
ͨɽP@10 ϑΟʔυόοΫʹ༻্͍ͨҐ 10 ݅தͷਖ਼ղͰ͋
ΓɼP@100औಘͨ͠πΠʔτ 100݅தͷਖ਼ղͰ͋Δɽ·ͨɼ
ࡌهʹίϯςΩετΫΤϦʹΑΓऔಘ͍ͨ͠ใΛදத͕ऀࡧݕ
ͨ͠ɽ
ݧճͷ࣮ࠓ Twitter Λରͱͨ͠ɽTwitter REST API4Λ

ར༻͠ɼ֤ΫΤϦʹର͠ɼπΠʔτͷऔಘ࣌ʹ͍ۙॱʹ 100݅
ͷπΠʔτΛऔಘͨ͠ɽάϥϑͷϊʔυʹ༻͢Δσʔλͱͯ͠
֤πΠʔτʹରͯ͠ऀߘͷࣗݾհจɼϑΥϩϫʔɼ݁ࡧݕՌ
ͷπΠʔτͷલޙͷߘΛऔಘͨ͠ɽAPIͷ੍͔ݶΒɼऀߘͷ
ϑΥϩϫʔ͕ 1200ਓҎԼͷ߹શһɼ1200ਓΛ͑Δ߹
1200ਓͣͭϑΥϩϫʔͷࣗݾհจΛऔಘͨ͠ɽऀߘͷ݁ࡧݕ
ՌͷલޙͷπΠʔτ (user tweet)ͦΕͧΕ࠷େ 25݅ͣͭऔಘ
ͨ͠ɽऔಘͨ͠શͯͷπΠʔτʹର͠ɼπΠʔτຊจͱίϯςΩ
ετΛ֬ೝ͠ɼ༧ΊखಈͰద߹ੑఆΛͨͬߦɽίϯςΩετΫ
ΤϦͱҰக͍ͯ͠ΔπΠʔτΛਖ਼ྫɼίϯςΩετΫΤϦʹҰக
͍ͯ͠ͳ͍πΠʔτෛྫɼίϯςΩετΛ֬ೝͯ͠ఆͰ͖
ͳ͔ͬͨ߹ఆෆՄͱͯ͠ෛྫͱಉ༷ͷѻ͍ͱͨ͠ɽ

5.2.2. ద߹ϑΟʔυόοΫͷํ๏
औಘͨ͠ 100 ݅ͷπΠʔτΛ࠷৽͍͠πΠʔτ͔Βॱʹฒ

ɼ্Ґ 10݅ͷπΠʔτΛϑΟʔυόοΫΛ༻͍Δɽࠓճͷ࣮ݧ
Ͱɼ10݅ͷϑΟʔυόοΫͰΫΤϦΛमਖ਼͠ɼ1࠶ϥϯΩϯ
άͨ݁͠Ռʹରͯ͠ධՁΛ͢ࢉܭΔɽධՁͷࢉग़ʹ࠷ॳʹ
ϑΟʔυόοΫʹ༻͍ͨ 10݅Λল͍ͨ 90݅ͷπΠʔτΛ༻͍Δɽ

5.2.3. SNSάϥϑ
͍ͨ༺ʹݧ࣮ SNSάϥϑਤ 4ͷΑ͏ʹͳΔɽࠓճͷ࣮ݧͰ

ɼtweetϊʔυͱ userϊʔυɼuserϊʔυͱ֤ followerϊʔ
υΛΤοδͰଓͨ͠ɽuser tweetϊʔυ݁ࡧݕՌͷ࠷ʹߘ
͍ۙࠁ࣌ͷߘΛ userϊʔυͱଓ͠ଞͷ user tweetϊʔυ

4https://dev.twitter.com/rest/public
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ਤ 4: άϥϑͨ͠༺ʹݧ࣮

࠷͞ߘΕ͍͕ͨۙؒ࣌ user tweetϊʔυಉ࢜Λଓͨ͠ɽ
·ͨɼද ݧ࣮ʹ2 1ɼ࣮ݧ ΫΤϦͷϊʔυɼΤο֤ͨ͠༺ʹ2
δͷฏۉɼίϯςϯπͷΈͷޠኮͱίϯςϯπʹίϯςΩετ
ΛՃ͑ͨޠኮͷฏۉΛࣔ͢ɽίϯςΩετ͕͋Δ߹ͷޠኮί
ϯςϯπͷΈͷ߹ʹൺͯฏۉͰ 88 ഒͷޠኮʹͳΔ͜ͱ͕
ಡΈऔΕΔɽ

5.2.4. πΠʔτऔಘ࣌ͷࡧݕઃఆɾπΠʔτͷલॲཧ
ຊઅͰπΠʔτͷऔಘ࣌ͷࡧݕઃఆɼऔಘͨ͠πΠʔτʹର

͢Δલॲཧʹ͍ͭͯड़Δɽऔಘ͢ΔπΠʔτͷछྨΛ૿ͨ͢
ΊʹɼTwitterAPIͷΦϓγϣϯΛ༻͍ͯϦπΠʔτ5আ֎ͨ͠ɽ
·ͨɼଞͷޠݴΛڐ༰͢ΔͱϊΠζ͕ۃʹଟ͘ͳͬͯ͠·͏ͨ
Ίɼຊޠͷ݁ࡧݕՌͷΈΛऔಘͨ͠ɽ͞Βʹऔಘͨ͠πΠʔτ
͔ΒɼTwitterAPI ͷΦϓγϣϯͰআ֎͢Δ͜ͱͷͰ͖ͳ͍ҎԼ
ͷΑ͏ͳ߹ͷߘΛআͨ͠ɽ

ɾ URLΛؚΉߘɽURLΛؚΉߘWebαΠτͷใΛ࠶
৴͍ͯ͠Δͷ͕ଟ͍ͨΊɼURLΛؚΉߘΛআ֎ͨ͠ɽ

ɾ ಉ͕͡ऀߘ 2ճҎ্ɼಉ͡༰Λ͍ͯ͠ߘΔ߹ɽશ͘ಉ
͡จষΛಉ͕͡ऀߘͨ͠ߘ߹ɼbot(ࣗಈతʹߘΛߦ
͏ϓϩάϥϜ)ʹΑΔߘͷՄੑ͕͋Δɽ·ͨɼ1ͭͷߘ
ͷద߹ੑΛఆ͢Δͱɼͦͷଞͷಉ͡ऀߘʹΑΔಉ͡༰
ͷશͯͷ͕ߘఆͨ͠ద߹ੑͱಉ͡ʹͳΔͨΊআͨ͠ɽ

5.2.5. ୯ޠͷॲཧ
֤ϊʔυதͷจॻͷܗଶૉղੳʹMeCab6Λར༻ͨ͠ɽ1จ

ɽͨ͠ڈͱͯ͠আޠࢭېɼ·͠ɼͳ͍ɼͰ͢ɼ·͢ɼRTΛޠͷ୯ࣈ

5.2.6. ධՁࢦඪ
ຊڀݚͷతద߹ϑΟʔυόοΫΛ༻͍ͯจॻΛॱ͚Δ͜ͱ

Ͱ͋Δɽࡧݕख๏ͷධՁΛͨ͏ߦΊɼධՁࢦඪͱͯ͠ normalized
Discounted Cumulative Gain(nDCG)Λ༻͍Δɽ

nDCGଟద߹ੑʹͮ͘جධՁࢦඪͰ͋ΓɼࡧݕॱҐΛྀߟ
ͨ͠ੑΛൺֱͰ͖ΔɽॱҐ͚Λ k Ґ·Ͱ͏ߦ߹ͷ nDCG
 DCG@k[15] ΛཧతͳॱҐͰద߹จॻ͕ฒΜͩͱԾఆͨ͠
DCG’@k Ͱਖ਼نԽͨ͠ࢦඪͰ͋ΓɼDCG@k ҎԼͷࣜͰఆٛ͞
ΕΔɽ

DCG@k =
k∑

i=1

2reli − 1
log2(i + 1)

(8)

ͨͩ͠ɼreli  i൪ͷ݁ࡧݕՌͷؔ࿈Ͱ͋Γɼࠓճͷ࣮ݧʹ͓
͍ͯ iҐͷจॻ͕ద߹จॻͷ߹ reli = 1ɼෆద߹จॻͷ߹
 reli = 0ͱͨ͠ɽ

5ใΛ֦ͤ͞ࢄΔͨΊଞͷϢʔβͷπΠʔτΛ࠶ͨ͠ߘπΠʔτ
6https://code.google.com/p/mecab
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ද 1: ΫΤϦͷྫͨ͠༺ʹݧ࣮

ίϯςϯπΫΤϦ ίϯςΩετΫΤϦ P@10 P@100 ΊΔใٻ

q1 ηϯλʔݧࢼ डݧੜ 0 8 डݧੜͷײ

q2 ཧֶૅج େֶژ 3 15 ߘΔؔ͢ʹۀେֶͷतژ

q3 PSVR ͬͯΈ͍ͨ 5 44 ߘΔਓͷ͍ͯͬ࣋ຯΛڵ

q4 ηϯλʔݧࢼ ղ͍ͨਓ 1 13 ײΛղ͍ͨਓͷݧࢼͷηϯλʔࠓ

q5 ϫΠϯو ҿΜͩ͜ͱ͕͋Δਓ 5 48 ҿΜͩ͜ͱ͕͋Δਓͷߘ

ද 2: άϥϑͷϊʔυɾΤοδͱίϯςΩετͷ༗ແʹΑΔޠኮ

ϊʔυ Τοδ ኮޠ (ίϯςΩετແ) ኮޠ (ίϯςΩετ༗)

31547.64 32985.52 731.68 64580.96

ද 3: ख๏ؒͷؔਤ

ϑΟʔυόοΫͳ͠ ϑΟʔυόοΫ͋Γ

ίϯςϯπΫΤϦʹΑΔࡧݕ (1)Baseline (2) RF
ίϯςΩετΫΤϦʹΑΔࡧݕ (3)Context (4) CRFG(0)

5.3. ݧ࣮ 1
અͰड़࣮ͨݧ 1Ͱݧ࣮͏ߦ༰ͱͦͷ݁Ռɼߟʹ͍ͭͯड़
Δɽ࣮ݧ 1Ͱ·ͣɼ࣍ͷ 4௨Γͷख๏Λൺֱ͢Δɽ

(1) Baseline: πΠʔτऔಘ࣌ͷ Twitterͷػࡧݕ
(2) RF:ίϯςϯπΫΤϦΛमਖ਼͢Δద߹ϑΟʔυόοΫ
(3) Context: BaselineͱίϯςΩετΫΤϦͷ

ίαΠϯྨࣅʹΑΔ࠶ϥϯΩϯά

(4) CRFG(0): ࣜ (6)தͷ αΛ 0ͱͤͨ͞߹

4௨Γͷख๏ؒͷؔΛද 3ʹࣔ͢ɽBaseline Twitterͷࡏݱ
ͷػࡧݕΛөͨ݁͠ࡧݕՌͰ͋Γɼऔಘͨ࣌͠ʹ͍ۙॱʹ
πΠʔτ͕ϥϯΩϯά͞Ε͍ͯΔɽऀߘͷϓϩϑΝΠϧΛද͢
ΫΤϦΛՃ͢Δ͜ͱʹΑΔӨڹΛௐΔͨΊʹ ContextΛ༻ҙ
͢ΔɽContext  Baseline ͷ݁ࡧݕՌʹର͠ίϯςΩετΫΤ
ϦͱͷίαΠϯྨࣅΛ͢ࢉܭΔ͜ͱͰ࠶ϥϯΩϯάͨ݁͠ࡧݕ
ՌͰ͋ΔɽCRFG ͱಉ༷ͷ݅ʹ͢ΔͨΊɼBaseline, Context
ͱʹ্Ґ 10 ݅ͷπΠʔτΛআ֎ͨ͠ 90 ݅ͷ݁ࡧݕՌΛ༻͍
ΔɽRF ίϯςϯπͷจॻϕΫτϧͷΈΛ༻͍ͯίϯςϯπΫ
ΤϦΛमਖ਼͢Δैདྷͷద߹ϑΟʔυόοΫͰ͋ΔɽCRFG(α)ͷ α
ࣜ (6)தͷ αΛද͢ɽCRFG(0) α = 0ͷ߹Ͱ͋Δɽα = 0
ͷͱ͖ίϯςΩετͷׂ߹͕ 0Ͱ͋ΓɼRFͱಉ༷ʹίϯςϯ
πͷจॻϕΫτϧͷΈΛ༻͍ΔɽCRFG(0)Ͱɼमਖ਼͢ΔΫΤϦ
͕ίϯςϯπΫΤϦͰͳ͘ίϯςΩετΫΤϦͰ͋ΔͰ RFͱ
ҟͳΔɽ͜ͷ࣮ݧͰɼϑΟʔυόοΫΛ༩͑ͨ߹ͱ༩͑ͳ͍
߹ͷൺֱɼίϯςϯπΫΤϦͷΈΛ༻͍ͨ߹ͱίϯςΩετ
ΫΤϦΛ༻͍ͨ߹Λൺֱ͢Δɽ
ɼԾઆʹ࣍ 1 Λ࣮ূ͢ΔͨΊʹɼCRFG(α) ͷ α Λ

0.25, 0.5, 0.75, 1.0 ͷ 4 ஈ֊ʹมԽͤͨ͞߹ͷਫ਼ͷมԽ
ΛௐΔɽαͷΛ 5ஈ֊ʹมԽͤ͞Δ͜ͱͰɼίϯςΩετͷ
୯ޠͷॏΈͷׂ߹ΛมԽͤ͞ɼਫ਼Λൺֱ͢Δɽ
ࣜ ɼCRFG(α)ͰɼίϯςϯπΫΤϦͰͳ͘ɼ͖ͮجʹ(7)

ίϯςΩετΫΤϦΛमਖ਼͢ΔɽCRFG(0.25)ʙCRFG(1.0)Ͱɼ
ίϯςϯπͷ୯ޠͷॏΈʹର͢ΔίϯςΩετͷ୯ޠͷॏΈͷׂ
߹Λ্ঢͤ͞ΔɽCRFG(1.0)πΠʔτຊจதͷ୯ޠΛશྀ͘ߟ
ͤͣɼίϯςΩετͷ୯ޠͷΈΛ༻͍ͯจॻϕΫτϧΛੜ͢Δɽ
ݧ࣮ 1 ͰɼCRFG(α) ʹ͓͍ͯɼίϯςΩετͷ୯ޠΛ͞

ද 4: nDCGʹΑΔධՁ݁Ռ ݧ࣮) 1)

k Baseline Context RF CRFG(0)

5 0.311 0.246 0.377 0.356
10 0.332 0.245 0.336 0.325
20 0.332 0.292 0.362 0.364
30 0.379 0.336 0.419 0.409

k CRFG(0.25) CRFG(0.5) CRFG(0.75) CRFG(1.0)

5 0.355 0.340 0.351 0.380
10 0.335 0.335 0.361 0.410
20 0.367 0.385 0.416 0.413
30 0.421 0.426 0.440 0.433

ͤΔࡍͷΛΤοδͷϥϕϧͷछྨʹԠͯ͡ɼd(post) = 0.8,
d(follow) = 0.5, d(nearby-post) = 0.2, d(connect) = 0.2ͷΑ͏ʹઃ
ఆͯͨͬ͠ߦɽͨͩ͠ɼࠓճͷ࣮ݧʹ͓͍ͯ d(follow)Λͦͷ·
ΔͷͰͳ͘ɼϑΥϩϫʔͷͰׂͬͨ͢༺· d′(follow)Λ༻͍
Δɽd′(follow)Λ༻͍Δཧ༝ɼϑΥϩϫʔͰׂΒͳ͔ͬͨ߹ɼ
໌Β͔ʹͦͷ݁ࡧݕՌͷจॻϕΫτϧ͕ϑΥϩϫʔͷʹґଘ͠
ͯมಈ͢ΔͨΊͰ͋Δɽྫ͑ɼϑΥϩϫʔ͕ 1000ਓͷ߹Λ
ͷॏΈ͕ଞͷϊʔυʹൺɼϑΥޠՌͷ୯݁ࡧݕΔͱɼͦͷ͑ߟ
ϩϫʔͷࣗݾհจʹେ͖͘ґଘܾͯ͠ఆ͞Εͯ͠·͏ɽ
ͷ݁Ռͷݧ࣮ nDCG@k Λද 4 ʹࣔ͢ɽͨͩ͠ k ݁ࡧݕՌ

ͷ্Ґ k ݅ʹରͯ͠ධՁΛͨ͜͠ࢉܭͱΛද͢ɽ࣮ݧͷ݁Ռɼ
ContextɼCRFG(0)͕ RFʹൺͯਫ਼͕͍͜ͱ͔Βίϯςϯ
πʹରͯ͠ίϯςΩετΫΤϦΛ༻͍ͯɼੑࡧݕ্͕͠ͳ͍
͜ͱ͕͔֬ΊΒΕͨɽҰํɼίϯςΩετΛจॻϕΫτϧʹՃ͑Δ
CRFGΛ༻͍ͨ߹ɼ্Ґ 5, 10݅Ͱ CRFG(1.0)͕ɼ্Ґ 20,
30݅ʹ͓͍ͯશͯͷ CRFGʹ͓͍ͯطଘͷ RFΛ্ճͬͨɽϥ
ϯμϜԽ TukeyHSDςετ [16]7 (α = 0.05)ʹΑΕɼContext
ͱ CRFG(0.75)ɼContext ͱ CRFG(1.0) ͷࠩ౷ܭత༗ҙͰ͋
Γɼଞͷख๏ؒʹ͓͍ͯ౷ܭత༗ҙࠩೝΊΒΕͳ͔ͬͨɽ

5.4. ݧ࣮ 2
અͰड़࣮ͨݧ 2Ͱݧ࣮͏ߦ༰ͱͦͷ݁Ռʹ͍ͭͯड़Δɽ࣮
ݧ 2ͷධՁ࣮ݧͰϊʔυؒͰ୯ޠͷॏΈΛͤ͞Δࡍͷ
Λઃఆ͢ΔɽԾઆ Ռϊʔυ͔ΒΕͨϊʔ݁ࡧݕͱͮ͘جʹ2
υͷ୯ޠΛͦͷ··ͤͨ͞߹ɼจॻϕΫτϧʹϊΠζ͕ଟ
ؚ͘·ΕΔɽΛมԽͤͨ͞߹ʹ࠷దͳύϥϝʔλ͕ଘࡏ
͢Δ͜ͱͷݧ࣮͕ূݕ 2ͷతͰ͋Δɽ
ݧ࣮ 1ʹΑΓɼίϯςΩετΛͨͬ߹ɼ্Ґ 5, 10݅ʹ͓͍

ͯ α = 1.0ͷ߹ɼ্Ґ 20, 30݅ʹ͓͍ͯ α = 0.75ͷ߹͕࠷
ਫ਼Λࣔ͢͜ͱ͕໌ͨ͠ɽ͜ΕɼΛదʹઃఆ͍͠ߴ
ͨ d(post) = 0.8, d(follow) = 0.5, d(nearby-post) = d(connect) = 0.2
ͷ߹ͷ݁ՌͰ͋Δɽ
α = 1.0ͷ߹ίϯςϯπͷใΛશ͘Θͳ͍ͨΊɼ࣮ 2Ͱݧ

7http://www.f.waseda.jp/tetsuya/tools.html
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d(follow)!

ਤ 5: α = 0.75ͷͱͰΛมԽͤͨ͞ͱ͖ͷ nDCG@10

d(follow)!

ਤ 6: α = 0.75ͷͱͰύϥϝʔλΛมԽͤͨ͞ͱ͖ͷ nDCG@30

ɼα = 0.75ͷͱͰɼ֤ ͷύϥϝʔλΛมԽͤ͞Δ͜ͱͰɼ
্Ґ 10,30݅ͦΕͧΕͷ߹ʹ͓͚Δ࠷దͳύϥϝʔλͷଘࡏʹͭ
͍ͯٞ͢Δɽॎ࣠ΛnDCGɼԣ࣠Λ d(post)ɼ5ຊͷઢΛ d(follow)
Λ 0͔Β 1.0·Ͱ 0.25ͣͭมԽͤͨ͞ͱ͢Δɽύϥϝʔλͷ
ΛݮΒͨ͢Ίɼ࣮ݧ 1ͱಉ༷ʹ d(nearby-post) = d(connect) = 0.2
ͱ࣮ͯ͠ݧΛͨͬߦɽ

nDCG@10ͷάϥϑΛਤ 5ɼnDCG@30ͷάϥϑΛਤ 6ʹࣔ͢ɽ
ਤ 5ɼਤ 6ͷάϥϑ͔Βɼα = 0.75ͷͱͰɼd(post)Λ 0.1ͣͭ
มԽͤ͞ΔͱɼnDCG@10ʹ͓͍ͯ d(post) = d(follow) = 1.0ͷ
߹ʹɼ࠷͍ߴਫ਼Λࣔͨ͠ɽҰํɼnDCG@30Ͱ d(post) =
1.0, d(follow) = 0.5ͷ߹ʹɼ࠷͍ߴਫ਼Λࣔͨ͠ɽ

d(follower) ͷʹΑΔਫ਼ͷมԽʹൺɼԣ࣠ͷ d(post) ͷ
ʹΑΔਫ਼ͷมԽ͕େ͖͍͜ͱ͔Βɼ݁ࡧݕՌʹ͍ۙϊʔυ͕ਫ਼
ʹ༩͑ΔӨ͍ߴ͕ڹͱ͑ߟΒΕΔɽ͜ͷཧ༝ͱͯ͠ɼuserϊʔ
υҎ֎ͷϊʔυͷ୯ޠΛͤ͞Δࡍʹ user ϊʔυΛ௨Δ͜ͱ
ΒΕΔɽ·ͨɼd(post)͑ߟ͕ ͱൺͯ d(follow) Λ͍ߴʹ
ઃఆͨ͠ํ͕͍ߴਫ਼Λࣔͨ͜͠ͱ͔Βɼ݁ࡧݕՌʹ͍ۙใ΄
ͲऀߘͷϓϩϑΝΠϧͷਪఆʹ༗༻Ͱ͋Δͱ͍͏Ծઆ 2͕࣮ূ
͞Εͨͱ͚݁ͮΒΕΔɽ

5.5. ߟ
ɼઅͷ݁ՌΛͱʹɼޙࠓͷ՝ʹ͍ͭͯड़Δɽ
ຊڀݚͰɼSNSͷߘจষྔ͕গͳ͍ͱ͍͏Λղܾ͢

ΔͨΊʹɼίϯςΩετͷ୯ޠΛΤοδʹԠͯ͡ॏΈΛݮਰͤ͞
ͳ͕ΒจॻϕΫτϧʹՃ͑ͨɽ࣮ݧͷ݁Ռɼ্Ґ 5, 10, 20, 30݅ͷ
nDCGʹ͓͍ͯίϯςΩετͷ୯ޠΛ༻͍Δ CRFGͷํ͕ɼط
ଘͷద߹ϑΟʔυόοΫΑΓ͍ߴਫ਼Λࣔͨ͠ɽ͔͠͠ɼίϯ
ςΩετͷ୯ޠΛ༻͍Δͱͯ͠ɼίϯςΩετதͷେͳ
ͷҙਤΛද͢ΩʔϫʔυΘ͔ͣͰ͋ΓɼେऀࡧݕኮͷதͰɼޠ
ͷΩʔϫʔυ͕ϊΠζͱͯ͠࡞༻͢Δ͜ͱ͕͑ߟΒΕΔɽࡧݕ

ऀͷҙਤΛද͢Ωʔϫʔυʹ͍ߴॏΈΛ༩͑Δํ๏ͱͯ࣍͠ͷ 3
͕͑ߟΒΕΔɽ

1: ༧ΊػցֶशʹΑΓɼίϯςΩετΫΤϦͷपลޠኮΛֶश͞
ͤɼपลޠኮʹ͍ߴॏΈΛ༩͑Δ

2: ॏ͍ߴʹޠϊʔυதͷ୯ͨݟʹద߹ੑఆΛ͢Δલ͕ऀࡧݕ
ΈΛ༩͑Δ

3: ϑΟʔυόοΫͷཻΛ͔͘͢ࡉΔɽྫ)ϊʔυɼ୯ޠ
ΠϯλϥΫγϣϯͷ؍͔Β͑ߟΔͱɼख๏ 1Λ༻͍ͨ߹ɼγ
εςϜʹϑΟʔυόοΫΛ༩͑Δඞཁ͕ͳ͘ͳΓɼऀࡧݕͷෛ୲
ΛݮΒ͢͜ͱ͕ՄʹͳΔɽҰํɼٶΒ [7]͕จॻʹରͯ͠બ
ΛͨͬߦΑ͏ʹ୯ޠΛࢦఆ͢Δ͜ͱͰ CRFGͷਫ਼্͕ঢ͢Δ
͜ͱظ͞ΕΔɽऀࡧݕʹෛ୲Λ༩͑ΔγεςϜ·͘͠ͳ
͍ͨΊɼΠϯλϥΫγϣϯΛݮΒ͠ɼ͔ͭྑ͍ਫ਼ͷख๏ΛఏҊ
͢Δ͜ͱ͕ޙࠓͷ՝Ͱ͋Δɽ

6. ͓ΘΓʹ
ຊจͰɼίϯςϯπͷޠኮ͕গͳ͍ SNSʹ͓͍ͯੑࡧݕ

Λ্ঢͤ͞ΔͨΊʹɼίϯςΩετதͷޠኮΛɼͤ͞Δݮʹࡍ
ਰͤ͞ͳ͕ΒจॻϕΫτϧʹՃ͑Δద߹ϑΟʔυόοΫ (CRFG)
ΛఏҊͨ͠ɽ
զʑ࣍ͷ 2ͭͷԾઆʹ͖ͮج CRFGΛఆࣜԽͨ͠ɿ(1)ࡧݕ

݁Ռʹؔ࿈͚ΒΕͨίϯςΩετதʹൃ৴ऀͷϓϩϑΝΠϧ
Λද͢ใؚ͕·Ε͍ͯΔɼ(2)݁ࡧݕՌ͔ΒுΒΕͨάϥϑ্Ͱ
͕ΕΔ΄Ͳɼൃ৴ऀͷϓϩϑΝΠϧͱڑՌϊʔυͱͷ݁ࡧݕ
ແؔͳϊΠζ͕૿େ͢Δ
·ͨɼຊڀݚͰ Twitter͔ΒಘΒΕͨऀߘͷπΠʔτͱͦ

ͷલޙͷπΠʔτɼऀߘɼϑΥϩϫʔͷࣗݾհจͷσʔλΛ
༻͍ͯධՁ࣮ݧΛ͍ߦɼίϯςΩετΛͨͬద߹ϑΟʔυόο
Ϋ͕ैདྷͷద߹ϑΟʔυόοΫΛ্ճΔ͜ͱΛࣔ͢ͱͱʹɼ2ͭ
ͷԾઆͷଥੑΛࣔͨ͠ɽ
๏ɼదͳํࢉܭͷॏΈͷޠɼΫΤϦΛ૿͠ɼ୯ޙࠓ

ͷઃఆํ๏ʹ͍ͭͯݕ౼͢Δ༧ఆͰ͋Δɽ
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