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Twitterσʔλ͸ɼγϣʔτςΩετͰ͋Δ֤πΠʔτʹର͠
ͯϦϓϥΠ౳ؔ࿈͢Δσʔλ͕ؔ࿈͚ͮΒΕͨɼߏ଄Խ͞Εͨά
ϥϑσʔλͰ͋Δͱݟͳ͢͜ͱ͕Ͱ͖ΔɽຊߘͰ͸ɼάϥϑσʔ
λͰ͋Δ SNSσʔλ͔Βɼద߹͢ΔπΠʔτΛࡧݕɾϥϯΩϯά
͢Δख๏ΛఏҊ͢ΔɽSNSσʔλʹର͢ΔΩʔϫʔυࡧݕ͸ɼ౤
πΠʔτࣗ਎͕γϣʔτςΩετͰ͋Γͦͷதʹ৘ใൃ৴ऀͷߘ
ϓϩϑΝΠϧ৘ใ΋ද͞ݱΕ͍ͯͳ͍ͨΊɼੑࡧݕೳΛ্ͤ͞޲
Δ͜ͱ͕೉͍͠ɽຊڀݚͰ͸ɼTwitterࡧݕΛɼπΠʔτͱͦΕ
ʹؔ࿈͚ͮΒΕͨଞͷπΠʔτ΍ϑΥϩʔ৘ใΛର৅πΠʔτͷ
ʮίϯςΩετʯʢ෦෼άϥϑʣͱΈͳ͠ɼίϯςΩετதͷޠͷ
ॏΈΛ఻೻ͤͯ͞ର৅πΠʔτͷద߹౓είΞΛࡧݕͯ͠ࢉܭॱ
ҐΛܾఆ͢Δख๏ΛఏҊ͢ΔɽίϯςΩετ͸࣭ࡧݕ໰ʹେ͖͘
ґଘ͢ΔͨΊɼຊख๏Ͱ͸ɺ݁ࡧݕՌʹର͠ਖ਼ྫɾෛྫΛ༩͑Δ
ద߹ϑΟʔυόοΫΛͯͬߦɼద੾ͳίϯςΩετΛܾఆ͢Δɽ

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
৘ใΛൃ৴͍͋ͬͯ͠Δɽۀا͸͕ࣗࣾ։͢࠵ΔΠϕϯτ΍ࣗࣾ
ͷ৽঎඼ͷએ఻Λ SNS্Ͱ͏ߦҰํɼ࣮ࡍʹମͨ͠ݧਓ΍ؔ৺Λ
͍࣋ͬͯΔਓ͕ͦΕΒͷΠϕϯτ΍৽঎඼ʹ͍ͭͯ SNS ʹ౤ߘ
͢Δ͜ͱ͕Α͋͘Δɽಛʹɼ୅දతͳ SNSͰ͋Γ 3ԯਓΛ௒͑
Δ݄ؒΞΫςΟϒϢʔβΛ༗͢Δ Twitter3Ͱ͸ɼΠϕϯτʹࢀՃ
ͨ͠௚ޙ΍঎඼Λ CMͰͨݟͱ͖ͳͲɼਓʑ͕ͦͷ৔Ͱͨ͜͡ײ
ͱΛͦͷॠؒʹɼखܰʹ౤ߘͰ͖ΔͨΊଟ͘ͷਓʑ͕׆༻͍ͯ͠
Δɽ·ͨɼಛఆͷ౤ऀߘͷϓϩϑΝΠϧΛ࣋ͭਓʑͷ౤ߘͷ෼ੳ
ͷൢചઓུʹ໾ཱͭ৔߹͕͋Δɽྫ͑͹ɼΠϕϯτ΍঎඼ۀا͕
Λ࣋͢ࢧΔ೥୅૚΍ੑผɼ঎඼ʹ͍ͭͯڵຯΛ͍࣋ͬͯΔਓͷҙ
ͳͲΛ஌Δ͜ͱͰɼ౤ݟՃͨ͠ਓͷҙࢀʹΠϕϯτʹࡍ΍ɼ࣮ݟ
ചઓུΛཱͯΔ͜ͱ͕Ͱ͖Δɽ͠ൢ͖ͮجʹͷϓϩϑΝΠϧऀߘ
͔͠ɼπΠʔτͷ౤͕ऀߘͲ͏͍͏ਓ͔ؒɼ͍ͯ͠ٴݴΔର৅ͱ
ͲͷΑ͏ʹؔΘ͔ͬͨͳͲͷ৘ใΛΩʔϫʔυʹΑͬͯࢦఆ͠ݕ
ΔͨΊ͕͋ݶ਺੍ࣈจߘΛ͢Δ͜ͱ͸೉͍͠ɽTwitterʹ͸౤ࡧ
จষྔ͕গͳ͘ɼ͋͑ͯ౤͕ࣗऀߘ෼ͷ৘ใΛπΠʔτதʹॻ͖
Ռʹؔ࿈෇݁ࡧݕͳͨΊͰ͋ΔɽͦͷΑ͏ͳ৔߹ɼʮكΉ͜ͱ͸ࠐ
͚ΒΕͨ৘ใಉ͕͍࢜ޓʹϦϯΫͰ͍͕ͯͬܨΔͨΊɼ1ͭͷ৘
ใ͔Βผͷ৘ใ΁ͱ୧Δ͜ͱ͕Ͱ͖Δʯͱ͍͏ SNS ͷಛ௃Λར
༻͢Δ͜ͱͰɼҎԼʹड़΂ΔखॱͰऀࡧݕ͸౤ऀߘͷϓϩϑΝΠ
ϧΛਪఆ͢Δ͜ͱ͕Ͱ͖Δɽ·ͣɼऀࡧݕ͸௚઀ٻΊ͍ͨ৘ใΛ
ΫΤϦʹΑΓࢦఆͤͣɼٻΊ͍ͨ৘ใΛؚΈɼΑΓൣ͍޿ғͷπ
Πʔτ·Ͱ໢ཏͰ͖ΔΫΤϦΛ౤ೖ͢Δɽ࣍ʹɼ݁ࡧݕՌதͷ֤
πΠʔτʹ෇ਵ͢ΔίϯςΩετɼͭ·Γ౤ऀߘͷࣗݾ঺հจ΍
ಉ͡౤ऀߘͷଞͷ౤ߘɼ౤ऀߘͱ͕ܨΓͷ͋Δผͷ౤ऀߘͷࣗݾ
঺հจ΍౤ߘͳͲɼ݁ࡧݕՌʹؔ࿈෇͚ΒΕͨ৘ใΛ֬ೝ͠ͳ͕
ΒɼٻΊΔධ൑৘ใͷൃ৴ऀ૾ͱ߹க͍ͯ͠Δ͔Λ൑அ͢Δɽ౤
࡞Λ͢ΔͨΊʹ͸ɼ͜ΕΒͷࡧݕྀͨ͠ߟͷϓϩϑΝΠϧΛऀߘ
ՌΛऔࣺબ୒͍ͯ݁͠ࡧݕͳ͕Βɼ͍ߦՌʹରͯ݁͠ࡧݕΛ֤ۀ
͘ඞཁ͕͋Δɽ
ྫ͑͹ɼࣗ෼ͷतۀͷධ൑Λ஌Γ͍ͨژ౎େֶͷڭһ͕त໊ۀ

Ͱͨ͠ࡧݕͱ͢Δɽ͢ΔͱɼͦͷڭһͷतۀʹՃ͑ɼଞͷେֶͷ
ಉ໊͡લͷतۀ΋݁ࡧݕՌதʹؚ·ΕΔɽ౤ژ͕ऀߘ౎େֶͷֶ
ੜͰ͋Δ͜ͱΛ͔֬ΊΔͨΊʹɼ·ͣɼπΠʔτΛ౤ͨ͠ߘ౤ߘ
ऀͷࣗݾ঺հจதʹژ౎େֶ΍ژେͱ͞ࡌهΕ͍ͯΔ͔֬ೝ͢Δɽ
౤ऀߘͷࣗݾ঺հจΛͯݟ෼͔Βͳ͚Ε͹ɼϑΥϩϫʔͷࣗݾ঺
հจ΍աڈͷπΠʔτʹژ౎େֶʹؔΘΔ୯͕ޠසग़͢Δ͔Ͳ͏
͔Λௐ΂Δ͜ͱͰ౤ژ͕ऀߘ౎େֶͷֶੜͰ͋Δ͔Λ൑ఆ͢Δɽ
ଞʹ͸ɼۙ࠷Φʔϓϯͨ͠ҿ৯ళʹʮ࣮ͨͬߦʹࡍਓʯͷධ൑ʹ
͍ͭͯ΋ಉ༷Ͱ͋Δɽ͜ͷΑ͏ʹ݁ࡧݕՌͷπΠʔτʹؔ࿈෇͚
ΒΕͨ৘ใΛ֬ೝ͢Δ͜ͱͰ౤ऀߘͷϓϩϑΝΠϧΛਪఆ͢Δ͜
ͱ͕Ͱ͖Δɽ͔͠͠ɼ݁ࡧݕՌͷશͯͷπΠʔτʹର͠ɼͦͷૢ
Λ͢Δͷ͸ଟେͳ࿑ྗΛཁ͢Δɽͦ͜Ͱຊ࿦จͰ͸͜ͷ໰୊Λ࡞
ղܾ͢ΔͨΊʹɼલड़ͷखಈͰ͏ߦద߹ੑͷ൑ఆํ๏Λ΋ͱʹ࣍
ͷ 2ͭͷԾઆΛ͑ߟΔɽ

• Ռʹؔ࿈෇͚ΒΕͨίϯςΩετதʹ͸ൃ৴ऀͷϓϩ݁ࡧݕ
ϑΝΠϧΛද͢৘ใؚ͕·Ε͍ͯΔ

• ൃ৴ऀͷϓϩϑΝΠϧͷਪఆʹ͸݁ࡧݕՌͷۙลͷ৘ใ΄Ͳ
Ռ͔Β཭ΕΔ΄ͲϊΠζ͕૿େ͢Δ݁ࡧݕͳΓɼʹߟࢀ

1https://line.me
2https://www.facebook.com
3https://twitter.com

1 ೔ຊσʔλϕʔεֶձ࿨จ࿦จࢽ

Vol. 16-J, Article No. 21, 2018೥ 3݄



Ұൠ࿦จ
DBSJ Japanese Journal

Vol. 16-J, Article No. 21, March 2018

͜ͷ 2ͭͷԾઆʹ͖ͮجɼSNSதͷ݁ࡧݕՌͱίϯςΩετத
ͷ৘ใΛ߹Θͤͯάϥϑͱݟͳ͠ɼ͔ऀࡧݕΒͷϑΟʔυόοΫ
-ख๏ɼCRFG(Context͏ߦϥϯΩϯάΛ࠶Ռͷ݁ࡧݕ͍ͯͮجʹ
aware Relevance Feedback over SNS Graph data)γεςϜΛ
ఏҊ͢ΔɽCRFG ͸ Rocchio Β͕ఏҊͨ͠ద߹ϑΟʔυόοΫ
ख๏Ͱ͋ΔɽCRFGͰ͸ɼ2छྨͷΫΤϦɼίϯς͍ͨͮجʹ[1]
ϯπΫΤϦͱίϯςΩετΫΤϦΛ༻͍ΔɽίϯςϯπΫΤϦ͸
Ռͷຊจத͔ΒΩʔϫʔυΛ୳ͨ͢ΊͷΫΤϦͰ͋Δɽί݁ࡧݕ
ϯςϯπΫΤϦ͸ɼطଘͷࡧݕγεςϜʹೖྗͱͯ͠༩͑Δɽί
ϯςΩετΫΤϦ͸ɼ݁ࡧݕՌʹݱΕͳ͍ɼ͋Δ͍͸ݱΕʹ͍͘
ΩʔϫʔυΛࢦఆ͢ΔͨΊͷΫΤϦͰ͋Δɽલड़ͷ 1ͭ໨ͷྫͷ
৔߹ɼίϯςϯπΫΤϦ͸त໊ۀɼίϯςΩετΫΤϦ͸ʮژ౎
େֶʯͰ͋Γɼ2ͭ໨ͷྫͷ৔߹ɼίϯςϯπΫΤϦ͸ҿ৯ళ໊ɼ
ίϯςΩετΫΤϦ͸ʮͨͬ͜ߦͱ͕͋Δʯ΍ʮͨͬߦʯͳͲͰ
͋Δɽ

CRFGΛ༻͍ͨγεςϜ͸࣍ͷखॱͰಈ͢࡞Δɽ
1. ίϯςϯπΫΤϦΛೖྗͯ͠ॳ݁ࡧݕظՌΛऔಘɽ
2. ಘΒΕͨ݁ࡧݕՌΛ΋ͱʹ SNSάϥϑΛੜ੒ɽ
3. ֤ϊʔυͷ୯ޠͷॏΈΛ͠ࢉܭɼͦͷॏΈΛ݁ࡧݕՌϊʔυ
·Ͱݮਰͤ͞ͳ͕Β఻೻ͤ͞ɼจॻϕΫτϧΛੜ੒ɽ

4. ͕ऀࡧݕՌͱίϯςΩετΛ݁ࡧݕ 1ͭͣͭӾཡ͠ɼγες
Ϝʹਖ਼ྫɾෛྫɾ൑ఆෆՄͷϑΟʔυόοΫΛ༩͑Δɽ͜ͷ
Δɽ͢ʹߟࢀɼద߹ੑͷ൑ఆʹ͸ίϯςΩετΛࡍ

5. ༩͑ΒΕͨਖ਼ྫɾෛྫͷϑΟʔυόοΫΛݩʹίϯςΩετ
ΫΤϦΛमਖ਼ɽ

6. मਖ਼ͨ͠ίϯςΩετΫΤϦͱ֤݁ࡧݕՌͷจॻϕΫτϧͱ
ͷྨࣅ౓Λࢉग़͠ɼର৅πΠʔτͷద߹౓είΞΛࢉܭɽ

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

ϦͱίϯςΩετΫΤϦͷϖΞ͔ΒͳΔςετίϨΫγϣϯΛߏ
ஙͨ͠ɽ·ͨɼࣄલʹ֤ΫΤϦͷ 100݅ͷπΠʔτΛਖ਼ྫɾෛྫɼ
͋Δ͍͸൑ఆෆՄͷ 3छྨʹ෼ྨͨ͠ɽ͜ͷςετίϨΫγϣϯ
Λ༻͍ͨγϛϡϨʔγϣϯʹΑΔධՁΛ݁ͨͬߦՌɼఏҊख๏Λ༻
͍Δ͜ͱͰίϯςϯπͷΈΛϑΟʔυόοΫͱͯ͠༩͑Δطଘͷ
ద߹ϑΟʔυόοΫͱൺ΂ͯฏۉ nDCG@10͕ 0.337͔Β 0.350
ɽ্ͨ͠޲ʹ
զʑͷओͳݙߩΛҎԼʹ·ͱΊΔɽ1)ίϯςϯπͱΫΤϦͷޠ

ኮ͕গͳ͍৔߹ʹࡧݕਫ਼౓͕௿Լ͢Δ໰୊Λղܾ͢Δࡧݕख๏Λ
ఏҊͨ͠ɽ2)ίϯςΩετͱ఻೻཰Λ༻͍Δద߹ϑΟʔυόοΫ
ʹΑΓɼࡧݕͷࡍʹ༻͍ΔޠኮΛ૿΍͢ख๏ΛఏҊͨ͠ɽ3)ςε
τίϨΫγϣϯɼ͓ΑͼɼCRFGͷධՁͷ࿮૊ΈΛߏங͠ɼఏҊ
ख๏ͷ༗༻ੑΛࣔͨ͠ɽ
ຊ࿦จͷߏ੒͸ҎԼͷͱ͓ΓͰ͋Δɽ2અͰ͸ɼؔ࿈ڀݚΛ঺

հ͢Δɽ3અͰ͸ɼຊڀݚͰ༻͍Δ֓೦ʹ͍ͭͯઆ໌Λ͏ߦɽ4અ
Ͱ͸ɼఏҊख๏ʹ͍ͭͯड़΂Δɽ5અͰ͸ఏҊख๏ʹର͢Δ࣮ݧ
ͱධՁʹ͍ͭͯड़΂Δɽ6અͰ͸ɼޙࠓͷ՝୊ٴͼຊ࿦จͰͷ݁
࿦ʹ͍ͭͯड़΂Δɽ

2. ؔ࿈ڀݚ
TwitterͰ౤ߘจॻҎ֎ͷ৘ใݯʹؚ·ΕΔޠኮΛར༻͢Δ͜ͱ

Ͱɼଐੑਪఆͷਫ਼౓্޲ΛࢼΈΔߦ͕ڀݚΘΕ͍ͯΔɽԞ୩Β [2]
͸ɼϢʔβؒͷ΍ΓͱΓͰ͋Δϝϯγϣϯ৘ใΛར༻ͯ͠ Twitter
ϢʔβͷϓϩϑΝΠϧਪఆΛͨͬߦ. LuΒ [3]͸ɼϝϯγϣϯத
ͷந৅తͳදݱͷଐੑਪఆΛͨͬߦɽLu Βͷख๏Ͱ͸ɼෆ଍͢
ΔޠኮΛิ͏ͨΊʹɼϢʔβؒͷଞͷϝϯγϣϯ΍Wikipedia͔
ΒͷޠኮΛར༻͍ͯ͠Δɽ্ཬΒ [4]͸ɼਪఆର৅ͱͳΔϢʔβ
ͷ૬ޓϑΥϩʔɼ૬ޓϝϯγϣϯؔ܎ʹ͋ΔपลϢʔβͷଐੑ৘
ใΛิ͢׬Δ͜ͱͰɼਪఆର৅Ϣʔβͷଐੑਪఆਫ਼౓Λ্ͤ͞޲
ͨɽ·ͨɼ্ཬΒ͸ɼ[4]Λൃలͤͨ͞ڀݚͱͯ͠ Personalized

PageRankΛ༻͍ͯਪఆର৅ϢʔβͱपลϢʔβͷؔ࿈౓Λࢉग़
͠ɼؔ࿈౓ʹԠͯ͡୯ޠͷॏΈΛมԽͤ͞Δ͜ͱͰଐੑਪఆͷਫ਼
౓Λ্ͤ͞޲Δख๏ΛఏҊͨ͠ [5]ɽ஑ాΒ [6]͸ɼπΠʔτ౤ߘ
ऀͷීஈͷπΠʔτ޲܏Λղੳ͢Δ͜ͱͰϓϩϑΝΠϧͷਪఆΛ
ɽͨͬߦ
·ͨɼϚΠΫϩϒϩάจॻʹରٖͯ͠ࣅద߹ϑΟʔυόοΫΛ

༻͍Δ͜ͱͰࡧݕਫ਼౓Λ্ͤ͞޲Δڀݚ΋ߦΘΕ͍ͯΔɽϚΠΫ
ϩϒϩά্Ͱͷٙࣅద߹ϑΟʔυόοΫʹΑΔΫΤϦ֦ுʹ͸্
Ґͷ݁ࡧݕՌͷଟ͕͘ඇద߹จॻͰ͋Δ৔߹ʹɼϢʔβΫΤϦʹ
͢ࡏબ͹Εͯ͠·͏Մೳੑ͕͋Δͱ͍͏໰୊͕ଘ͕ޠͳ͍୯܎ؔ
Δɽٶ੢Β [7]͸ɼ݁ࡧݕՌͷϚΠΫϩϒϩάจॻͷத͔Β 1ͭ
ਖ਼ղจॻΛ͕ऀࡧݕબ୒͠ɼͦͷจॻΛΫΤϦ֦ுʹ༻͍ͯݕ࠶
ࡧݕద߹ϑΟʔυόοΫΛద༻͢Δ͜ͱͰࣅରٖ͠ʹࡧݕͨ͠ࡧ
ਫ਼౓ͷ্޲ΛਤͬͨɽWhitingΒ [8]͸ϚΠΫϩϒϩάͷจॻʹ
ର͠ɼPageRankΛ༻͍ͯจॻதͷ୯ޠʹ࣌ؒੑΛྀͨ͠ߟॏΈ
෇͚Λ͍ߦɼ࣌ؒੑΛࣅྀٙͨ͠ߟద߹ϑΟʔυόοΫΛ͜͏ߦ
ͱͰੑࡧݕೳ্͕͢޲Δ͜ͱΛࣔͨ͠ɽ
·ͨɼϚΠΫϩϒϩά্Ͱͷධ൑৘ใΛ͢ࡧݕΔ݁ࡧݕʹࡍՌ

தʹؚ·ΕΔϊΠζΛআ͢ڈΔڀݚʹ͍ͭͯड़΂Δɽҏ઒Β [9]
͸ɼTwitter্ͰಛఆͷΠϕϯτʹ͢ٴݴΔ౤ߘͷதͰɼΩʔϫʔ
υͷΠϕϯτͱͷؔ࿈౓Λ΋ͱʹϊΠζπΠʔτΛআ͢ڈΔख๏
ΛఏҊͨ͠ɽ
΢Σϒ্ͷσʔλͷࡧݕʹ͓͍ͯ΋ҟͳΔσʔληοτؒͰͷ

ΘΕ͍ͯΔɽHalpinΒߦ͕ڀݚΔؔ͢ʹࡧݕ [10]͸ Semantic
WebͷࡧݕͱϋΠύʔςΩετͷWebσʔλͷࡧݕʹ͓͍ͯҰ
ํͷ݁ࡧݕՌͷϑΟʔυόοΫΛଞํͷࡧݕʹ༻͍Δ͜ͱͰࡧݕ
ਫ਼౓Λ্ͤ͞޲Δ͜ͱ͕Ͱ͖Δ͜ͱΛࣔͨ͠ɽHerzigΒ [11]͸ɼ
1ͭͷσʔληοτͷޠኮͷΈΛ༻͍ͯΫΤϦΛ֦ு͢Δ͜ͱͰɼ
RDFͰهड़͞ΕͨWeb্ͷҟͳΔσʔληοτؒͷࡧݕΛ͏ߦख
๏ΛఏҊͨ͠ɽShekarpourΒ [12]͸ɼ͕ऀࡧݕ༩͑ͨΩʔϫʔ
υΛద੾ʹղऍ͢ΔͨΊʹɼ༧Ίఆٛ͞Εͨجຊάϥϑύλʔϯ
ςϯϓϨʔτΛ༻͍ͯɼSPARQLΫΤϦΛੜ੒͢Δख๏ΛఏҊ͠
ͨɽSuΒ [13]͸ɼࣗવޠݴͰهड़͞ΕͨΫΤϦΛάϥϑσʔλ
ʹม͠׵ɼKnowledge GraphͰͷࡧݕʹΑΓಘΒΕͨσʔλʹ
ର͠ద߹ϑΟʔυόοΫΛ͜͏ߦͱͰੑࡧݕೳ্͕͢޲Δ͜ͱΛ
ࣔͨ͠ɽ
ຊڀݚͰ͸ɼΫΤϦ֦ுʹπΠʔτ͕౤͞ߘΕͨ࣌ؒ෇ۙͷಉ

Ϣʔβͷ౤ߘΛ༻͍͍ͯΔ͕ɼಉ༷ʹɼ࣌ؒΛྀͨ͠ߟ৘ใࡧݕ
ͷڀݚ΋ଘ͢ࡏΔɽMassaoudiΒ [14]͕ఏҊͨ͠ख๏Ͱ͸ɼΫ
ΤϦ֦ுʹΫΤϦ͕ੜ੒͞Εͨ࣌ؒ෇ۙʹ࢖༻͞Εͨ୯ޠʹେ͖
͍ॏΈΛ༩͍͑ͯΔɽ
ຊڀݚͰ͸ɼπΠʔτʹؔ࿈෇͚ΒΕͨσʔλΛར༻ͯ͠ෆ଍

͢Δൃ৴ऀͷ৘ใΛิ͏ͱ͍͏఺ͰɼԞ୩Β [2]ɼ্ཬΒ [4][5]஑
ాΒ [6]ͷڀݚʹɼ͕ऀࡧݕద߹ͱ൑ఆͨ͠πΠʔτΛΫΤϦ֦ு
ʹ༻͍Δͱ͍͏఺Ͱɼٶ੢Β [7]ͷ͍ͯ͠ࣅྨʹڀݚΔɽٶ੢Βͷ
Ͱ͸πΠʔτຊจΛϑΟʔυόοΫͱͯ͠༩͍͑ͯΔ͕ɼϚΠڀݚ
ΫϩϒϩάͰ͸ 1ͭͷ౤ͨ͋ߘΓͷจॻ͕୹͍ͱ͍͏໰୊͕͋Δɽ
ຊڀݚͰ͸ɼ͜ͷ໰୊Λղܾ͢ΔΞϓϩʔνͱͯ͠ [2][4][5][6]Λ
߹ΘͤͯπΠʔτͷ౤ऀߘͷෆ଍͢Δ৘ใΛิ͏ɽ·ͨɼຊڀݚ
Ͱ͸ίϯςΩετΛΫΤϦ֦ுʹ࢖༻͠ɼάϥϑ্ͰπΠʔτຊ
จͱͷڑ཭͕཭ΕΔ΄Ͳ୯ޠͷॏΈΛݮਰͤ͞Δͱ͍͏఺Ͱલड़
ͷڀݚͱҟͳΔɽ

3. ֓೦આ໌
ຊઅͰ͸ɼຊڀݚʹ͓͚Δج൫ͱͳΔ֓೦ʹ͍ͭͯઆ໌͢Δɽ

·ͣɼຊڀݚͰ࢖༻͢Δ 2 छྨͷΫΤϦʹ͍ͭͯड़΂Δɽ࣍ʹɼ
ຊख๏ʹ͓͚Δάϥϑͷੜ੒ํ๏Λ TwitterΛྫʹͯ͠ड़΂Δɽ

3.1 ίϯςϯπΫΤϦɾίϯςΩετΫΤϦ
ຊઅͰ͸ɼຊڀݚͰ༻͍Δ 2छྨͷΫΤϦʹؔͯ͠ड़΂Δɽैདྷͷ
ʹΛ୳ͨ͢Ίޠର৅ͷจॻதͷ୯ࡧݕγεςϜͰ͸ࡧݕ 1छྨͷ
ΫΤϦΛ࢖༻͢ΔɽैདྷͷΫΤϦͱಉ༷ͷҙຯ߹͍Λ࣋ͭࡧݕର
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৅ͷจॻʹର͢Δ໰͍߹Θͤʹ༻͍ΔΫΤϦΛίϯςϯπΫΤϦ
qcontents ͱ͢Δɽ΋͏Ұͭ͸ίϯςΩετத͔ΒऀࡧݕͷٻΊΔ৘
ใൃ৴ऀ૾Λ͢ࡧݕΔͨΊʹ༻͍ΔɼίϯςΩετΫΤϦ qcontext

Ͱ͋Δɽ۩ମྫΛ͛ڍΔͱɼσʔλϕʔεͷतۀΛ୲౰͢Δڭत
͕େֶੜ͕ൃ৴ऀͷσʔλϕʔεʹؔ͢Δ౤ߘΛ͍ͨݟঢ়گΛ૝
ఆ͢ΔɽͦͷࡍπΠʔτͷ౤ऀߘ͸ʮࢲ͸େֶੜͰɼσʔλϕʔ
εָ͠Έʯͱ͸هड़ͤͣɼʮσʔλϕʔεָ͠Έʯͱᄁ͘͜ͱ͕ߟ
͑ΒΕΔɽͦ͜ͰɼίϯςϯπΫΤϦͱͯ͠͸ʮσʔλϕʔεʯɼ
ίϯςΩετΫΤϦͱͯ͠͸ʮେֶੜʯͱೖྗ͢Δɽ͞Βʹ୳͠
͍ͨର৅Λڭһʹ͍ͨ͠৔߹͸ίϯςΩετΫΤϦʹʮڭतʯ΍
ʮProfessorʯɼ͞ΒʹߜΓ͍ͨ৔߹͸ʮژ౎େֶʯͳͲͱೖྗ͢Δɽ

3.2 SNSάϥϑ
ຊઅͰ͸ɼSNS ্ͷσʔλ͔Β࡞੒ͨ͠άϥϑͷఆٛͱ۩ମྫ
ʹ͍ͭͯड़΂Δɽ݁ࡧݕՌͷπΠʔτ͔Β୧Δ͜ͱͷͰ͖Δɼπ
Πʔτʹؔ࿈෇͚ΒΕͨཁૉΛϊʔυͱݟͳ͠ɼ͍ޓʹؔ࿈෇͚
ΒΕͨϊʔυಉ࢜ΛΤοδͰ͍ͩܨάϥϑΛ SNSάϥϑͱݺͿɽ
ίϯςϯπΫΤϦΛ Twitter ͷࡧݕγεςϜʹೖྗ͠ n ͔݅Β
ͳΔ݁ࡧݕՌͷπΠʔτྻ v0,1v0,2 . . . v0,n ͕ಘΒΕͨͱ͢Δɽ͜ͷ
ͱ͖ CRFG ͸ i ൪໨ͷ݁ࡧݕՌ v0,i ʹର͠ϥϕϧ͖ͭ༗޲άϥ
ϑ G = (V, E, L) Λੜ੒͢Δɽϊʔυ 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)͸ 1൪໨ͷ݁ࡧݕՌͷϊʔυ v0,1 ͔Βϊʔυ
v1,1 ʹɼl1 ͱ͍͏ϥϕϧͷ͍ͭͨΤοδ͕ுΒΕ͍ͯΔ͜ͱΛද
͢ɽTwitterʹ͓͚Δϊʔυʹ͸ҎԼͷΑ͏ͳछྨ͕͋Δɽ

user: πΠʔτͷ౤ऀߘɽ֤Ϣʔβ͸ࣗݾ঺հจΛهड़ɽ
followeeɾfollower: ϢʔβͷҰछɽ͋ΔϢʔβ͕ϑΥϩʔ͠

͍ͯΔਓΛϑΥϩΠʔɼϑΥϩʔ͞Ε͍ͯΔਓΛϑΥϩϫʔ
ͱݺͿɽϑΥϩʔͱ͸ɼ͋ΔϢʔβ͕ผͷϢʔβͷπΠʔτ
Λࣗ෼ͷλΠϜϥΠϯͰݟΒΕΔঢ়ଶʹ͢Δ͜ͱɽ

tweet: ɽߘՌͷ౤݁ࡧݕ
user tweet: ɽߘΑΔଞͷ౤ʹऀߘΛͨ͠౤ߘՌͷ౤݁ࡧݕ
֤ϊʔυʹ͸୯ूޠ߹͕෇ਵ͠ɼϊʔυʹݱΕΔจষΛܗଶૉ

ղੳͯ͠ಘΒΕΔɽΤοδʹ͸ϥϕϧ͕͍͓ͭͯΓɼຊڀݚͰ͸
L = {post, follow,nearby-post, connect}ͷ 4छྨͷϥϕϧΛ༻͍
Δɽ࣍ʹΤοδͷுΒΕํʹ͍ͭͯड़΂Δɽ·ͣɼ౤ऀߘ͸ࡧݕ
݁Ռதʹؚ·ΕΔ͋ΔπΠʔτΛ౤͍ͯ͠ߘΔ৔߹ɼuserϊʔυ
͔Β tweetϊʔυʹɼpostͱ͍͏ϥϕϧͷ͍ͭͨΤοδΛுΔɽ
࣍ʹɼ͋Δ౤͕ऀߘผͷ౤ऀߘΛϑΥϩʔ͍ͯ͠Δ৔߹ɼfollower
ϊʔυ͔Β userϊʔυʹɼfollowͱ͍͏ϥϕϧͷ͍ͭͨΤοδ
ΛுΔɽ࣍ʹɼ౤ऀߘ͸݁ࡧݕՌͷπΠʔτҎ֎ʹ΋౤͍ͯ͠ߘ
Δ৔߹ɼuserϊʔυ͔Β user tweetʹɼnearby-postͱ͍͏ϥ
ϕϧͷ͍ͭͨΤοδΛுΔɽޙ࠷ʹɼ݁ࡧݕՌதͷ౤ߘΛআ͖ɼ
ಉ͡౤ऀߘʹΑΔෳ਺ͷ౤͕͋ߘΔ৔߹ɼલޙͷ౤ߘಉ࢜ɼͭ·
Γ user tweet ͔Β user tweet ʹ connect ͱ͍͏ϥϕϧͷ͍ͭ
ͨΤοδΛுΔɽSNSάϥϑͷ֓೦ਤΛਤ 1ʹࣔ͢ɽ

4. ఏҊख๏
ຊষͰ͸զʑ͕ఏҊ͢Δख๏ʹ͍ͭͯৄࡉΛड़΂Δɽຊڀݚͷ

໨త͸ɼίϯςϯπʹՃ͑ɼίϯςΩετΛ༻͍ͨద߹ϑΟʔυ
όοΫΛఏҊ͢Δ͜ͱͰɼSNSͷࡧݕର৅ͷจষྔ͕গͳ͍͜ͱ
ʹΑΔࡧݕਫ਼౓ͷ௿ԼΛղܾ͢Δ͜ͱͰ͋Δɽैདྷͷద߹ϑΟʔ
υόοΫ͸ɼ݁ࡧݕՌͷ৘ใͷΈʹ͕ऀࡧݕ͖ͮجద߹ੑͷ൑ఆ
Λ͏ߦɽऀࡧݕʹΑΓ༩͑ΒΕͨίϯςϯπͷϑΟʔυόοΫΛ
༻͍ͯίϯςϯπΫΤϦΛमਖ਼͢Δ͜ͱͰɼ݁ࡧݕՌΛ࠶ϥϯΩ
ϯά͢Δɽ
ҰํɼຊڀݚͰఏҊ͢Δख๏͸ɼҎԼͷ 3఺ʹ͓͍ͯैདྷͷద

߹ϑΟʔυόοΫͱҟͳΔɽ1఺໨͸ΫΤϦमਖ਼ͱྨࣅ౓ࢉܭʹ
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ਤ 2: ख๏ͷྲྀΕ

༻͍ΔจॻϕΫτϧʹɼίϯςΩετதͷ୯ޠΛՃ͑Δ͜ͱͰ͋
Δɽྫ͑͹ɼTwitterͷ৔߹ͩͱϢʔβͷࣗݾ঺հจɼաڈͷπ
ΠʔτɼϑΥϩϫʔͷࣗݾ঺հจதͷޠኮΛจॻϕΫτϧʹՃ͑
Δɽ2఺໨͸ɼ౤ऀߘͷϓϩϑΝΠϧΛ͢ࡧݕΔͨΊʹίϯςΩε
τΫΤϦΛ༻͍Δ͜ͱͰ͋Δɽ͕ऀࡧݕೖྗͨ͠ίϯςΩετΫ
ΤϦΛͯͬ࢖ίϯςϯπͱͷྨࣅ౓Λͨ͠ࢉܭ৔߹ɼ݅਺͕ಘΒ
Εͳ͍͜ͱ͕͑ߟΒΕΔͨΊɼຊख๏Ͱ͸ద߹ϑΟʔυόοΫʹ
ΑΓίϯςΩετΫΤϦͷޠኮΛ૿΍͠ɼίϯςϯπͱͷྨࣅ౓
Λ͢ࢉܭΔɽ3఺໨͸ɼίϯςΩετͷϊʔυதͷ֤୯ޠʹ͍ͭ
ͯॏΈΛ͠ࢉܭɼͦͷॏΈΛ݁ࡧݕՌϊʔυ v0,i ·Ͱ఻೻ͤ͞Δ
͜ͱͰ͋Δɽ͜ͷϊʔυ͕ɼSNSάϥϑͰ v0,i ͔Β཭Ε͍ͯΔ΄
Ͳ୯ޠͷॏΈ͸ݮগ͢ΔɽΑΓ۩ମతʹ͸ɼ୯͕ޠଘ͢ࡏΔϊʔ
υ͔Β v0,i ʹͨͲΓண͘·ͰʹΤοδΛ௨Δͨͼʹ୯ޠͷॏΈ͕
ਰ͢ΔɽҎ্ͷݮ 3఺ʹ͖ͮجɼCRFGͷϑϨʔϜϫʔΫΛߏங
ͨ͠ɽ

4.1 γεςϜಈ࡞
͜ͷઅͰ͸ CRFG Λ༻͍ͨγεςϜͷɼ۩ମతͳγεςϜಈ࡞
ʹ͍ͭͯड़΂ΔɽCRFGͷಈ࡞Λਤʹࣔ͢ɽਤʹ͖ͮجɼγες
Ϝ࣮ߦͷ۩ମྫΛࣔ͢ɽ͕ऀࡧݕେֶੜ͕౤ͨ͠ߘͷσʔλϕʔ
εͷतۀʹؔ͢ΔπΠʔτΛऔಘ͍ͨ͠ͱ͢ΔɽπΠʔτͷ౤ߘ
ऀ͸ࣗ෼͕େֶੜͰ͋Δ͜ͱɼतۀͱ͍͏୯ޠΛπΠʔτຊจʹ
ΒΕΔͷͰ͑ߟͳ͍Մೳੑ͕͠ه໌ ͸ίϯςϯπΫΤऀࡧݕ(1)
ϦʮσʔλϕʔεʯɼίϯςΩετΫΤϦʮେֶੜतۀʯͱ͍͏
ೖྗΛγεςϜʹ༩͑Δɽ(2)γεςϜ͸ʮσʔλϕʔεʯͱ͍͏
୯ޠΛຊจதʹؚΉπΠʔτ͔ΒͳΔ݁ࡧݕՌΛฦ͢ɽ(3)γες
Ϝ͸݁ࡧݕՌΛऔಘͨ͠ࡍʹɼ݁ࡧݕՌ͝ͱʹίϯςϯπɾίϯ
ςΩετͷ୯͔ޠΒจॻϕΫτϧΛ͢ࢉܭΔɽ(4) ͸ऀࡧݕ 1 ݅
ͣͭදࣔ͞ΕΔ݁ࡧݕՌʹର͠πΠʔτຊจ΍౤ऀߘͷࣗݾ঺հ
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จɼաڈͷπΠʔτ΍ϑΥϩϫʔΛӾཡ͠ʮେֶੜʯΛࣔ͢಺༰
ؚ͕·Ε͍ͯΔ͔Λ֬ೝ͢Δɽ(5) πΠʔτͷൃ৴ऀ͕େֶੜͰ
͋Δͱਪఆ͞ΕΕ͹ద߹ɼେֶੜͰͳ͍͜ͱ͕൑໌͢Ε͹ෆద߹
ͱ൑ఆ͠ɼਖ਼ྫෛྫͷϑΟʔυόοΫΛγεςϜʹ༩͑Δɽίϯ
ςΩετΛ֬ೝͯ͠൑ఆͰ͖ͳ͔ͬͨ৔߹͸ɼ࣍ͷ݁ࡧݕՌʹର
ͯ͠ (4)ͷૢ࡞Λ͏ߦɽద౰ͳ݅਺ͷπΠʔτͷద߹ੑΛ൑ఆ͠ɼ
(6)ʹਐΉɽ(6)γεςϜ͸ਖ਼ྫɾෛྫͱ൑ఆͨ݁͠ࡧݕՌͷจॻ
ϕΫτϧΛ༻͍ͯίϯςΩετΫΤϦΛमਖ਼͢Δɽਖ਼ྫͷจॻϕ
Ϋτϧʹ͸ʮେֶੜʯΛද͢୯͍ߴʹޠॏΈ͕༩͑ΒΕ͍ͯΔ͜
ͱ͕ظ଴͞ΕΔɽʮେֶʯ΍ʮUnivʯͱ͍ͬͨ୯ޠ͸ɼ౤ऀߘͷࣗ
ʯݧࢼΕ͓ͯΓɼʮ͞ࡌهʹ঺հจதݾ঺հจɼϑΥϩϫʔͷࣗݾ
΍ʮ୯Ґʯɼʮतۀʯͱ͍ͬͨ୯ޠ͸౤ऀߘͷଞͷπΠʔτதʹؚ
·Ε͍ͯΔɽ(7)γεςϜ͸ɼमਖ਼ͨ͠ίϯςΩετΫΤϦͱ֤ݕ
ϥϯΩϯ࠶ՌΛ݁ࡧݕɼ͠ࢉܭ౓ΛࣅՌͷจॻϕΫτϧͷྨ݁ࡧ
ά͢ΔɽγεςϜ͸্Ґʹେֶੜ͕౤ͨ͠ߘπΠʔτ͕ฒͿࡧݕ
݁ՌΛग़ྗ͢Δɽ

4.2 ୯ޠͷॏΈ
ຊڀݚͰ͸ɼ֤݁ࡧݕՌͷจॻϕΫτϧΛ͢ࢉܭΔલஈ֊ͷॲཧ
ͱͯ͠ɼSNSάϥϑͷ֤ϊʔυͷશͯͷ୯ޠͷॏΈΛ͢ࢉܭΔɽ
ຊڀݚͰ͸ɼ୯ޠͷॏΈͷࢉܭʹ TF-IDFΛ༻͍Δɽ͋Δϊʔυ
vதͷ͋Δ୯ޠ tͷ TF-IDFʹΑΔॏΈ w(v, t)͸ҎԼͷํ๏Ͱܭ
ΕΔɽtfv,t͞ࢉ ͸ϊʔυ vʹ͓͚Δ୯ޠ tͷग़ݱճ਺ͱ͠. idft ͸
ҎԼͷࣜʹै͍ࢉग़͢Δɽidft ͸ҎԼͷࣜʹै͍ࢉग़͢Δɽ

idft = log2
|V |
nt

(1)

ͨͩ͠ɼV ͸શͯͷ݁ࡧݕՌ͔ΒுΒΕͨ SNSάϥϑ্ͷશϊʔ
υू߹ɼnt ͸͋Δ୯ޠ tΛؚΉϊʔυͷ਺Λද͢ɽ
୯ޠ t ʹର͢ΔॏΈɼTF-IDFείΞ͸ɼTFείΞ tfv,tɼidft

Λ༻͍ͯҎԼͷࣜ ग़͢Δɽࢉ͍ैʹ(2)

w(v, t) = tfv,t · idft (2)

4.3 ద߹౓είΞ
Ռͷ֤πΠʔτ͕ίϯςΩετΫΤϦͱͲͷఔ౓Ұகͯ݁͠ࡧݕ
͍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 ͸ i൪໨ͷ݁ࡧݕՌ
v0,i ∈ V0 ͷίϯςϯπͱίϯςΩετதͷશͯͷϊʔυ͔Βੜ੒
͞ΕΔจॻϕΫτϧͰ͋ΔɽP͸ਖ਼ྫू߹ɼN ͸ෛྫू߹Ͱ͋Γɼ
ͦΕͧΕ n݅ͷ݁ࡧݕՌͷจॻϕΫτϧͷू߹ {x′0,1, x′0,2, . . . , x′0,n}
ͷ෦෼ू߹Ͱ͋Δɽq′context ͸ P,N ͷϑΟʔυόοΫʹΑͬͯमਖ਼
ΛՃ͑ͨίϯςΩετΫΤϦͷϕΫτϧදݱͰ͋ΔɽείΞؔ਺
f Λ༻͍ͯɼਖ਼ྫɾෛྫͷจॻϕΫτϧΛ༻͍ͯमਖ਼ͨ͠ίϯς
ΩετΫΤϦͱ֤݁ࡧݕՌͷจॻϕΫτϧͱίαΠϯྨࣅ౓Λܭ
ΊΔɽٻՌͷείΞΛ݁ࡧݕɼશͯͷ͠ࢉ

i൪໨ͷ݁ࡧݕՌ v0,i ͷจॻϕΫτϧ x0,i ͷࢉग़ํ๏Λड़΂Δɽ
v0,i ͔ΒுΒΕͨ 1 ͭͷ SNS άϥϑ G தͷશϊʔυΛ V ͱ͠ɼ
શϊʔυͷޠኮΛ N ͱ͢Δͱ x͸ N ͷϕΫτϧͱͳΔɽx͸ݩ࣍
V தͷ֤ϊʔυʹ෇ਵ͢Δશͯͷ୯ޠͷॏΈΛྦྷੵ͢Δ͜ͱͰٻ
ΊΒΕΔɽSNSάϥϑ্ͷ֤ϊʔυ v͔Β v0,i ΁ͷ୯ޠͷʹ͍ͭ
ͯ֓೦ਤΛਤ 3ʹࣔ͢ɽ
֤୯ޠͷॏΈ͸અͰड़΂ͨํ๏Ͱ༧Ί͠ࢉܭɼ͞Βʹϊʔυؒ

Λϗοϓ͢Δࡍʹɼ௨ΔύεͷछྨʹԠͯ͡୯ޠͷॏΈΛݮਰ͞
ͤΔɽϊʔυ v͔Βϊʔυ v′ ΁ͷύε Pv→v′ ʹ͓͚Δ఻೻཰ͷੵ
δ(Pv→v′ )ΛҎԼͷࣜͰఆٛ͢Δɽ

Pv→v′ = (e1, e2, . . . , en) (4)
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ਤ 3: ୯ޠͷ఻೻ͷ֓೦ਤ

δ(Pv→v′ ) =
n∏

i=1

d(lei ) (5)

ͨͩ͠ɼ(e1, e2, . . . , en)͸ v͔Β v′ʹ౸ୡ͢Δ·Ͱʹ௨ΔΤοδΛॱ
ʹฒ΂ͨλϓϧɼlei ͸Τοδ eiʹ෇ਵ͢Δϥϕϧɼn͸ϊʔυ v͔
Βϊʔυ v′ʹ౸ୡ͢Δ·Ͱʹ௨ΔΤοδͷ਺Ͱ͋Δɽd(lei )͸ϥϕϧ
ͷछྨ͝ͱʹ༧ΊఆΊΒΕΔ఻೻཰Ͱ͋Γɼ0 ≤ 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 SNSάϥϑ͸໦ߏ଄ͷͨΊɼύε͕ด࿏ʹͳΔ

͜ͱ͸ͳ͍ɽͦͷͨΊɼi൪໨ͷ݁ࡧݕՌ v0,i ͔ΒுΒΕΔ SNS
άϥϑதͷશͯͷจॻϕΫτϧ {x0,i, x1,i, . . . , x|V |,i}ͱ༧Ίઃఆͨ͠
఻೻཰ͷੵ δɼύϥϝʔλ αΛ༻͍ͯ i൪໨ͷ݁ࡧݕՌͷจॻϕ
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)

α͸ίϯςϯπͱίϯςΩετͷ୯ޠͷॏΈͷ༩͑ํͷׂ߹Λௐ
੔͢ΔύϥϝʔλͰ͋Γɼ0 ≤ α ≤ 1Λຬͨ͢ɽ

q′context ͷࢉग़ํ๏ʹ͍ͭͯड़΂Δɽq′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
Ϋτϧ͸ίϯςϯπͷ୯ޠͷΈ͔Βੜ੒͞ΕΔɽα = 0 ͷ৔߹ͷ
୯ޠϕΫτϧΛࣜ (7)ʹద༻͢Δͱैདྷͷద߹ϑΟʔυόοΫͱ
ͳ͢͜ͱ͕Ͱ͖Δɽݟ
ࣜ (7)͸ਖ਼ྫɼෛྫͷจॻϕΫτϧΛ༻͍ͯΫΤϦͷจॻϕΫ

τϧΛमਖ਼͢Δͱ͍͏఺Ͱ͸طଘͷద߹ϑΟʔυόοΫͱಉ͡Ͱ
͋Δ͕ɼमਖ਼ʹՃ͑ΔจॻϕΫτϧͷ୯ޠΛίϯςϯπҎ֎͔Β
औಘ͢Δ఺ɼॏΈΛ͢ࢉܭΔͷʹ఻೻཰Λ༻͍Δ఺͕ɼैདྷͷద
߹ϑΟʔυόοΫͱҟͳΔɽ
͜ͷΑ͏ʹͯ͠ٻΊΒΕͨ q′context ͱจॻϕΫτϧ x′0,i ͱͷία

Πϯྨࣅ౓ΛͱΔ͜ͱʹΑΓɼi൪໨ͷ݁ࡧݕՌͷద߹౓είΞ͕
Ͱ͖Δɽࢉܭ

5. ݧ࣮
ຊઅͰ͸ɼఏҊख๏Λ༻͍ͯݧ࣮ͨͬߦͱͦͷධՁʹ͍ͭͯड़

΂ɼ݁Ռʹ͍ͭͯͷ࡯ߟΛ͏ߦɽຊ࣮ݧͷ໨త͸ఏҊख๏ͷ༗ޮ
Δ͜ͱͰ͋Δɽ͢ূݕ͍ͯͭʹੑ

5.1 ֓ཁ
ຊڀݚͰ͸࣮ݧ 1ɼ࣮ݧ 2ʹ෼͚ͯධՁ࣮ݧΛͨͬߦɽ

4 ೔ຊσʔλϕʔεֶձ࿨จ࿦จࢽ
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ݧ࣮ 1Ͱ͸ɼॳΊʹ (1)Twitterͷࡏݱͷػࡧݕೳɼ(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߹ϑΟʔυόοΫͷಋೖʹΑΔਫ਼౓ͷมԽΛௐ΂ɼ(1)ͱ (3)ͷ
ख๏ͷൺֱʹΑΓɼίϯςΩετΫΤϦͷ༗ແʹΑΔਫ਼౓ͷมԽ
Λௐ΂Δɽ(4) ͸ࣜ (6) தͷ alpha = 0 ͱͨ͠৔߹ͱಉ༷Ͱ͋Γɼ
(2)͕ίϯςϯπΫΤϦΛमਖ਼͢Δͷʹର͠ɼ(4)Ͱ͸ίϯςΩε
τΫΤϦΛमਖ਼͢Δɽ
࣍ʹɼࣜ (6)தͷ αΛ 0.25, 0.5, 0.75, 1.0ͷ 4ஈ֊ʹมԽͤͨ͞

৔߹ͷਫ਼౓ͷมԽΛௐ΂Δɽα > 0ͷ CRFGͰ͸ɼίϯςΩετ
ΛจॻϕΫτϧʹՃ͑ΔɽԾઆ ίϯςΩετΛจॻϕ͖ͮجʹ1
ΫτϧʹՃ͑Δ͜ͱͰɼਫ਼౓্͕͢޲Δ͜ͱΛ͢ূݕΔɽ
ݧ࣮ 2Ͱ͸ CRFGʹ͓͍ͯɼΤοδʹ෇ਵ͢Δϥϕϧͷछྨ

͝ͱʹ఻೻཰ d Λύϥϝʔλͱͯ͠มԽͤ͞Δɽ͜ͷ࣮ݧͰ͸ɼ
Ծఆ ɼ͖ͮجʹ2

• ఻೻཰ͷઃఆʹΑΓਫ਼౓্͕͢޲Δ͜ͱ
• Δ͜ͱ͢ࡏదͳ఻೻཰͕ଘ࠷

Λࣔ͢ɽ

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

ಉ͡ίϯςϯπΫΤϦʹରͯ͠΋ҟͳΔίϯςΩετΫΤϦ͕
ଘ͢ࡏΔ͜ͱ΋͑ߟΒΕΔͷͰɽίϯςϯπΫΤϦͷॏෳ͸ೝΊ
ͨɽP@10 ͸ϑΟʔυόοΫʹ༻্͍ͨҐ 10 ݅தͷਖ਼ղ਺Ͱ͋
ΓɼP@100͸औಘͨ͠πΠʔτ 100݅தͷਖ਼ղ਺Ͱ͋Δɽ·ͨɼ
ࡌهʹίϯςΩετΫΤϦʹΑΓऔಘ͍ͨ͠৘ใΛදத͕ऀࡧݕ
ͨ͠ɽ
͸ݧճͷ࣮ࠓ Twitter Λର৅ͱͨ͠ɽTwitter REST API4Λ

ར༻͠ɼ֤ΫΤϦʹର͠ɼπΠʔτͷऔಘ೔࣌ʹ͍ۙॱʹ 100݅
ͷπΠʔτΛऔಘͨ͠ɽάϥϑͷϊʔυʹ࢖༻͢Δσʔλͱͯ͠
֤πΠʔτʹରͯ͠౤ऀߘͷࣗݾ঺հจɼϑΥϩϫʔɼ݁ࡧݕՌ
ͷπΠʔτͷલޙͷ౤ߘΛऔಘͨ͠ɽAPIͷ੍͔ݶΒɼ౤ऀߘͷ
ϑΥϩϫʔ਺͕ 1200ਓҎԼͷ৔߹͸શһɼ1200ਓΛ௒͑Δ৔߹
1200ਓͣͭϑΥϩϫʔͷࣗݾ঺հจΛऔಘͨ͠ɽ౤ऀߘͷ݁ࡧݕ
ՌͷલޙͷπΠʔτ (user tweet)͸ͦΕͧΕ࠷େ 25݅ͣͭऔಘ
ͨ͠ɽऔಘͨ͠શͯͷπΠʔτʹର͠ɼπΠʔτຊจͱίϯςΩ
ετΛ֬ೝ͠ɼ༧ΊखಈͰద߹ੑ൑ఆΛͨͬߦɽίϯςΩετΫ
ΤϦͱҰக͍ͯ͠ΔπΠʔτΛਖ਼ྫɼίϯςΩετΫΤϦʹҰக
͍ͯ͠ͳ͍πΠʔτ͸ෛྫɼίϯςΩετΛ֬ೝͯ͠΋൑ఆͰ͖
ͳ͔ͬͨ৔߹͸൑ఆෆՄͱͯ͠ෛྫͱಉ༷ͷѻ͍ͱͨ͠ɽ

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

΂ɼ্Ґ 10݅ͷπΠʔτΛϑΟʔυόοΫΛ༻͍Δɽࠓճͷ࣮ݧ
Ͱ͸ɼ10݅ͷϑΟʔυόοΫͰΫΤϦΛमਖ਼͠ɼ1౓࠶ϥϯΩϯ
άͨ݁͠Ռʹରͯ͠ධՁ஋Λ͢ࢉܭΔɽධՁ஋ͷࢉग़ʹ͸࠷ॳʹ
ϑΟʔυόοΫʹ༻͍ͨ 10݅Λল͍ͨ 90݅ͷπΠʔτΛ༻͍Δɽ

5.2.3. SNSάϥϑ
͍ͨ༺ʹݧ࣮ SNSάϥϑ͸ਤ 4ͷΑ͏ʹͳΔɽࠓճͷ࣮ݧͰ

͸ɼtweetϊʔυͱ userϊʔυɼuserϊʔυͱ֤ followerϊʔ
υΛΤοδͰ઀ଓͨ͠ɽuser tweetϊʔυ͸݁ࡧݕՌͷ౤࠷ʹߘ
΋͍ۙ࣌ࠁͷ౤ߘΛ userϊʔυͱ઀ଓ͠ଞͷ user tweetϊʔυ

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

͸࠷΋౤͞ߘΕ͕͍ͨ࣌ؒۙ user tweetϊʔυಉ࢜Λ઀ଓͨ͠ɽ
·ͨɼද ݧ࣮ʹ2 1ɼ࣮ݧ ΫΤϦͷϊʔυ਺ɼΤο֤ͨ͠༺࢖ʹ2
δ਺ͷฏۉɼίϯςϯπͷΈͷޠኮͱίϯςϯπʹίϯςΩετ
ΛՃ͑ͨޠኮͷฏۉΛࣔ͢ɽίϯςΩετ͕͋Δ৔߹ͷޠኮ͸ί
ϯςϯπͷΈͷ৔߹ʹൺ΂ͯฏۉͰ໿ 88 ഒͷޠኮʹͳΔ͜ͱ͕
ಡΈऔΕΔɽ

5.2.4. πΠʔτऔಘ࣌ͷࡧݕઃఆɾπΠʔτͷલॲཧ
ຊઅͰ͸πΠʔτͷऔಘ࣌ͷࡧݕઃఆɼऔಘͨ͠πΠʔτʹର

͢Δલॲཧʹ͍ͭͯड़΂Δɽऔಘ͢ΔπΠʔτͷछྨΛ૿΍ͨ͢
ΊʹɼTwitterAPIͷΦϓγϣϯΛ༻͍ͯϦπΠʔτ5͸আ֎ͨ͠ɽ
·ͨɼଞͷޠݴΛڐ༰͢ΔͱϊΠζ͕ۃ୺ʹଟ͘ͳͬͯ͠·͏ͨ
Ίɼ೔ຊޠͷ݁ࡧݕՌͷΈΛऔಘͨ͠ɽ͞Βʹऔಘͨ͠πΠʔτ
͔ΒɼTwitterAPI ͷΦϓγϣϯͰআ֎͢Δ͜ͱͷͰ͖ͳ͍ҎԼ
ͷΑ͏ͳ৔߹ͷ౤ߘΛ࡟আͨ͠ɽ

ɾ URLΛؚΉ౤ߘɽURLΛؚΉ౤ߘ͸WebαΠτͷ৘ใΛ࠶
഑৴͍ͯ͠Δ΋ͷ͕ଟ͍ͨΊɼURLΛؚΉ౤ߘΛআ֎ͨ͠ɽ

ɾ ಉ͡౤͕ऀߘ 2ճҎ্ɼಉ͡಺༰Λ౤͍ͯ͠ߘΔ৔߹ɽશ͘ಉ
͡จষΛಉ͡౤͕ऀߘ౤ͨ͠ߘ৔߹ɼbot(ࣗಈతʹ౤ߘΛߦ
͏ϓϩάϥϜ)ʹΑΔ౤ߘͷՄೳੑ͕͋Δɽ·ͨɼ1ͭͷ౤ߘ
ͷద߹ੑΛ൑ఆ͢Δͱɼͦͷଞͷಉ͡౤ऀߘʹΑΔಉ͡಺༰
ͷશͯͷ౤͕ߘ൑ఆͨ͠ద߹ੑͱಉ͡ʹͳΔͨΊ࡟আͨ͠ɽ

5.2.5. ୯ޠͷॲཧ
֤ϊʔυதͷจॻͷܗଶૉղੳʹ͸MeCab6Λར༻ͨ͠ɽ1จ

ɽͨ͠ڈͱͯ͠আޠࢭېɼ·͠ɼͳ͍ɼͰ͢ɼ·͢ɼRTΛޠͷ୯ࣈ

5.2.6. ධՁࢦඪ
ຊڀݚͷ໨త͸ద߹ϑΟʔυόοΫΛ༻͍ͯจॻΛॱ෇͚Δ͜ͱ

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

nDCG͸ଟ஋ద߹ੑʹͮ͘جධՁࢦඪͰ͋ΓɼࡧݕॱҐΛྀߟ
ͨ͠ੑೳΛൺֱͰ͖ΔɽॱҐ෇͚Λ k Ґ·Ͱ͏ߦ৔߹ͷ nDCG
͸ DCG@k[15] Λཧ૝తͳॱҐͰద߹จॻ͕ฒΜͩͱԾఆͨ͠
DCG’@k Ͱਖ਼نԽͨ͠ࢦඪͰ͋ΓɼDCG@k ͸ҎԼͷࣜͰఆٛ͞
ΕΔɽ

DCG@k =
k∑

i=1

2reli − 1
log2(i + 1)

(8)

ͨͩ͠ɼreli ͸ i൪໨ͷ݁ࡧݕՌͷؔ࿈౓Ͱ͋Γɼࠓճͷ࣮ݧʹ͓
͍ͯ͸ iҐͷจॻ͕ద߹จॻͷ৔߹͸ reli = 1ɼෆద߹จॻͷ৔߹
͸ reli = 0ͱͨ͠ɽ

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

ίϯςϯπΫΤϦ ίϯςΩετΫΤϦ P@10 P@100 ΊΔ৘ใٻ

q1 ηϯλʔݧࢼ डݧੜ 0 8 डݧੜͷײ૝

q2 ෺ཧֶૅج࿦ ౎େֶژ 3 15 ߘΔ౤ؔ͢ʹۀ౎େֶͷतژ

q3 PSVR ΍ͬͯΈ͍ͨ 5 44 ߘຯΛ͍࣋ͬͯΔਓͷ౤ڵ

q4 ηϯλʔݧࢼ ղ͍ͨਓ 1 13 ૝ײΛղ͍ͨਓͷݧࢼ೥ͷηϯλʔࠓ

q5 ෗ϫΠϯو ҿΜͩ͜ͱ͕͋Δਓ 5 48 ҿΜͩ͜ͱ͕͋Δਓͷ౤ߘ

ද 2: άϥϑͷϊʔυɾΤοδ਺ͱίϯςΩετͷ༗ແʹΑΔޠኮ

ϊʔυ਺ Τοδ਺ ኮޠ (ίϯςΩετແ) ኮޠ (ίϯςΩετ༗)

31547.64 32985.52 731.68 64580.96

ද 3: ख๏ؒͷؔ܎ਤ

ϑΟʔυόοΫͳ͠ ϑΟʔυόοΫ͋Γ

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

5.3. ݧ࣮ 1
અͰड़΂࣮ͨݧ 1Ͱݧ࣮͏ߦ಺༰ͱͦͷ݁Ռɼ࡯ߟʹ͍ͭͯड़΂
Δɽ࣮ݧ 1Ͱ͸·ͣɼ࣍ͷ 4௨Γͷख๏Λൺֱ͢Δɽ

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

ίαΠϯྨࣅ౓ʹΑΔ࠶ϥϯΩϯά

(4) CRFG(0): ࣜ (6)தͷ αΛ 0ͱͤͨ͞৔߹

4௨Γͷख๏ؒͷؔ܎Λද 3ʹࣔ͢ɽBaseline͸ Twitterͷࡏݱ
ͷػࡧݕೳΛ൓өͨ݁͠ࡧݕՌͰ͋Γɼऔಘͨ͠೔࣌ʹ͍ۙॱʹ
πΠʔτ͕ϥϯΩϯά͞Ε͍ͯΔɽ౤ऀߘͷϓϩϑΝΠϧΛද͢
ΫΤϦΛ௥Ճ͢Δ͜ͱʹΑΔӨڹΛௐ΂ΔͨΊʹ ContextΛ༻ҙ
͢ΔɽContext ͸ Baseline ͷ݁ࡧݕՌʹର͠ίϯςΩετΫΤ
ϦͱͷίαΠϯྨࣅ౓Λ͢ࢉܭΔ͜ͱͰ࠶ϥϯΩϯάͨ݁͠ࡧݕ
ՌͰ͋ΔɽCRFG ͱಉ༷ͷ৚݅ʹ͢ΔͨΊɼBaseline, Context
ͱ΋ʹ্Ґ 10 ݅ͷπΠʔτΛআ֎ͨ͠ 90 ݅ͷ݁ࡧݕՌΛ༻͍
ΔɽRF ͸ίϯςϯπͷจॻϕΫτϧͷΈΛ༻͍ͯίϯςϯπΫ
ΤϦΛमਖ਼͢Δैདྷͷద߹ϑΟʔυόοΫͰ͋ΔɽCRFG(α)ͷ α
͸ࣜ (6)தͷ αΛද͢ɽCRFG(0)͸ α = 0ͷ৔߹Ͱ͋Δɽα = 0
ͷͱ͖͸ίϯςΩετͷׂ߹͕ 0Ͱ͋ΓɼRFͱಉ༷ʹίϯςϯ
πͷจॻϕΫτϧͷΈΛ༻͍ΔɽCRFG(0)Ͱ͸ɼमਖ਼͢ΔΫΤϦ
͕ίϯςϯπΫΤϦͰͳ͘ίϯςΩετΫΤϦͰ͋Δ఺Ͱ RFͱ
ҟͳΔɽ͜ͷ࣮ݧͰ͸ɼϑΟʔυόοΫΛ༩͑ͨ৔߹ͱ༩͑ͳ͍
৔߹ͷൺֱɼίϯςϯπΫΤϦͷΈΛ༻͍ͨ৔߹ͱίϯςΩετ
ΫΤϦΛ༻͍ͨ৔߹Λൺֱ͢Δɽ
࣍ʹɼԾઆ 1 Λ࣮ূ͢ΔͨΊʹɼCRFG(α) ͷ α Λ

0.25, 0.5, 0.75, 1.0 ͷ 4 ஈ֊ʹมԽͤͨ͞৔߹ͷਫ਼౓ͷมԽ
Λௐ΂Δɽαͷ஋Λ 5ஈ֊ʹมԽͤ͞Δ͜ͱͰɼίϯςΩετͷ
୯ޠͷॏΈͷׂ߹ΛมԽͤ͞ɼਫ਼౓Λൺֱ͢Δɽ
ࣜ ɼCRFG(α)Ͱ͸ɼίϯςϯπΫΤϦͰ͸ͳ͘ɼ͖ͮجʹ(7)

ίϯςΩετΫΤϦΛमਖ਼͢ΔɽCRFG(0.25)ʙCRFG(1.0)Ͱ͸ɼ
ίϯςϯπͷ୯ޠͷॏΈʹର͢ΔίϯςΩετͷ୯ޠͷॏΈͷׂ
߹Λ্ঢͤ͞ΔɽCRFG(1.0)͸πΠʔτຊจதͷ୯ޠΛશྀ͘ߟ
ͤͣɼίϯςΩετͷ୯ޠͷΈΛ༻͍ͯจॻϕΫτϧΛੜ੒͢Δɽ
ݧ࣮ 1 Ͱ͸ɼCRFG(α) ʹ͓͍ͯɼίϯςΩετͷ୯ޠΛ఻೻͞

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

ͤΔࡍͷ఻೻཰ΛΤοδͷϥϕϧͷछྨʹԠͯ͡ɼd(post) = 0.8,
d(follow) = 0.5, d(nearby-post) = 0.2, d(connect) = 0.2ͷΑ͏ʹઃ
ఆͯͨͬ͠ߦɽͨͩ͠ɼࠓճͷ࣮ݧʹ͓͍ͯ͸ d(follow)Λͦͷ·
ΔͷͰ͸ͳ͘ɼϑΥϩϫʔͷ਺Ͱׂͬͨ͢༺࢖· d′(follow)Λ༻͍
Δɽd′(follow)Λ༻͍Δཧ༝͸ɼϑΥϩϫʔ਺ͰׂΒͳ͔ͬͨ৔߹ɼ
໌Β͔ʹͦͷ݁ࡧݕՌͷจॻϕΫτϧ͕ϑΥϩϫʔͷ਺ʹґଘ͠
ͯมಈ͢ΔͨΊͰ͋Δɽྫ͑͹ɼϑΥϩϫʔ͕ 1000ਓͷ৔߹Λ
ͷॏΈ͕ଞͷϊʔυʹൺ΂ɼϑΥޠՌͷ୯݁ࡧݕΔͱɼͦͷ͑ߟ
ϩϫʔͷࣗݾ঺հจʹେ͖͘ґଘܾͯ͠ఆ͞Εͯ͠·͏ɽ
ͷ݁Ռͷݧ࣮ nDCG@k Λද 4 ʹࣔ͢ɽͨͩ͠ k ͸݁ࡧݕՌ

ͷ্Ґ k ݅ʹରͯ͠ධՁ஋Λͨ͜͠ࢉܭͱΛද͢ɽ࣮ݧͷ݁Ռɼ
ContextɼCRFG(0)͕ RFʹൺ΂ͯਫ਼౓͕௿͍͜ͱ͔Βίϯςϯ
πʹରͯ͠ίϯςΩετΫΤϦΛ༻͍ͯ΋ɼੑࡧݕೳ্͕͠޲ͳ͍
͜ͱ͕͔֬ΊΒΕͨɽҰํɼίϯςΩετΛจॻϕΫτϧʹՃ͑Δ
CRFGΛ༻͍ͨ৔߹ɼ্Ґ 5, 10݅Ͱ͸ CRFG(1.0)͕ɼ্Ґ 20,
30݅ʹ͓͍ͯશͯͷ CRFGʹ͓͍ͯطଘͷ RFΛ্ճͬͨɽϥ
ϯμϜԽ TukeyHSDςετ [16]7 (α = 0.05)ʹΑΕ͹ɼContext
ͱ CRFG(0.75)ɼContext ͱ CRFG(1.0) ͷࠩ͸౷ܭత༗ҙͰ͋
Γɼଞͷख๏ؒʹ͓͍ͯ͸౷ܭత༗ҙࠩ͸ೝΊΒΕͳ͔ͬͨɽ

5.4. ݧ࣮ 2
અͰड़΂࣮ͨݧ 2Ͱݧ࣮͏ߦ಺༰ͱͦͷ݁Ռʹ͍ͭͯड़΂Δɽ࣮
ݧ 2ͷධՁ࣮ݧͰ͸ϊʔυؒͰ୯ޠͷॏΈΛ఻೻ͤ͞Δࡍͷ఻೻
཰Λઃఆ͢ΔɽԾઆ Ռϊʔυ͔Β཭Εͨϊʔ݁ࡧݕͱͮ͘جʹ2
υͷ୯ޠΛͦͷ··఻೻ͤͨ͞৔߹ɼจॻϕΫτϧʹϊΠζ͕ଟ
ؚ͘·ΕΔɽ఻೻཰ΛมԽͤͨ͞৔߹ʹ࠷దͳύϥϝʔλ͕ଘࡏ
͢Δ͜ͱͷݧ࣮͕ূݕ 2ͷ໨తͰ͋Δɽ
ݧ࣮ 1ʹΑΓɼίϯςΩετΛͨͬ࢖৔߹ɼ্Ґ 5, 10݅ʹ͓͍

ͯ α = 1.0ͷ৔߹ɼ্Ґ 20, 30݅ʹ͓͍ͯ α = 0.75ͷ৔߹͕࠷΋
ਫ਼౓Λࣔ͢͜ͱ͕൑໌ͨ͠ɽ͜Ε͸ɼ఻೻཰Λద౰ʹઃఆ͍͠ߴ
ͨ d(post) = 0.8, d(follow) = 0.5, d(nearby-post) = d(connect) = 0.2
ͷ৔߹ͷ݁ՌͰ͋Δɽ
α = 1.0ͷ৔߹͸ίϯςϯπͷ৘ใΛશ͘࢖Θͳ͍ͨΊɼ࣮ 2Ͱݧ

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

ਤ 5: α = 0.75ͷ΋ͱͰ఻೻཰ΛมԽͤͨ͞ͱ͖ͷ nDCG@10

d(follow)!

ਤ 6: α = 0.75ͷ΋ͱͰύϥϝʔλΛมԽͤͨ͞ͱ͖ͷ nDCG@30

͸ɼα = 0.75ͷ΋ͱͰɼ֤ ఻೻཰ͷύϥϝʔλΛมԽͤ͞Δ͜ͱͰɼ
্Ґ 10,30݅ͦΕͧΕͷ৔߹ʹ͓͚Δ࠷దͳύϥϝʔλͷଘࡏʹͭ
͍ͯٞ࿦͢Δɽॎ࣠ΛnDCGɼԣ࣠Λ d(post)ɼ5ຊͷઢΛ d(follow)
Λ 0͔Β 1.0·Ͱ 0.25ͣͭมԽͤͨ͞஋ͱ͢Δɽύϥϝʔλͷ਺
ΛݮΒͨ͢Ίɼ࣮ݧ 1ͱಉ༷ʹ d(nearby-post) = d(connect) = 0.2
ͱ࣮ͯ͠ݧΛͨͬߦɽ

nDCG@10ͷάϥϑΛਤ 5ɼnDCG@30ͷάϥϑΛਤ 6ʹࣔ͢ɽ
ਤ 5ɼਤ 6ͷάϥϑ͔Βɼα = 0.75ͷ΋ͱͰɼd(post)Λ 0.1ͣͭ
มԽͤ͞ΔͱɼnDCG@10ʹ͓͍ͯ͸ d(post) = d(follow) = 1.0ͷ
৔߹ʹɼ࠷΋͍ߴਫ਼౓Λࣔͨ͠ɽҰํɼnDCG@30Ͱ͸ d(post) =
1.0, d(follow) = 0.5ͷ৔߹ʹɼ࠷΋͍ߴਫ਼౓Λࣔͨ͠ɽ

d(follower) ͷ஋ʹΑΔਫ਼౓ͷมԽʹൺ΂ɼԣ࣠ͷ d(post) ͷ஋
ʹΑΔਫ਼౓ͷมԽ͕େ͖͍͜ͱ͔Βɼ݁ࡧݕՌʹ͍ۙϊʔυ͕ਫ਼
౓ʹ༩͑ΔӨ͍ߴ͕ڹͱ͑ߟΒΕΔɽ͜ͷཧ༝ͱͯ͠ɼuserϊʔ
υҎ֎ͷϊʔυͷ୯ޠΛ఻೻ͤ͞Δࡍʹ user ϊʔυΛ௨Δ͜ͱ
ΒΕΔɽ·ͨɼd(post)͑ߟ͕ ͱൺ΂ͯ d(follow) ఻೻཰Λ͍ߴʹ
ઃఆͨ͠ํ͕͍ߴਫ਼౓Λࣔͨ͜͠ͱ͔Βɼ݁ࡧݕՌʹ͍ۙ৘ใ΄
Ͳ౤ऀߘͷϓϩϑΝΠϧͷਪఆʹ༗༻Ͱ͋Δͱ͍͏Ծઆ 2͕࣮ূ
͞Εͨͱ݁࿦͚ͮΒΕΔɽ

5.5. ࡯ߟ
ɼઅͷ݁ՌΛ΋ͱʹɼޙࠓͷ՝୊ʹ͍ͭͯड़΂Δɽ
ຊڀݚͰ͸ɼSNSͷ౤ߘ͸จষྔ͕গͳ͍ͱ͍͏໰୊Λղܾ͢

ΔͨΊʹɼίϯςΩετͷ୯ޠΛΤοδʹԠͯ͡ॏΈΛݮਰͤ͞
ͳ͕ΒจॻϕΫτϧʹՃ͑ͨɽ࣮ݧͷ݁Ռɼ্Ґ 5, 10, 20, 30݅ͷ
nDCGʹ͓͍ͯίϯςΩετͷ୯ޠΛ༻͍Δ CRFGͷํ͕ɼط
ଘͷద߹ϑΟʔυόοΫΑΓ΋͍ߴਫ਼౓Λࣔͨ͠ɽ͔͠͠ɼίϯ
ςΩετͷ୯ޠΛ༻͍Δ໰୊఺ͱͯ͠ɼίϯςΩετதͷ๲େͳ
ͷҙਤΛද͢Ωʔϫʔυ͸Θ͔ͣͰ͋ΓɼେऀࡧݕኮͷதͰɼޠ
൒ͷΩʔϫʔυ͕ϊΠζͱͯ͠࡞༻͢Δ͜ͱ͕͑ߟΒΕΔɽࡧݕ

ऀͷҙਤΛද͢Ωʔϫʔυʹ͍ߴॏΈΛ༩͑Δํ๏ͱͯ࣍͠ͷ 3
఺͕͑ߟΒΕΔɽ

1: ༧ΊػցֶशʹΑΓɼίϯςΩετΫΤϦͷपลޠኮΛֶश͞
ͤɼपลޠኮʹ΋͍ߴॏΈΛ༩͑Δ

2: ॏ͍ߴʹޠϊʔυதͷ୯ͨݟʹద߹ੑ൑ఆΛ͢Δ௚લ͕ऀࡧݕ
ΈΛ༩͑Δ

3: ϑΟʔυόοΫͷཻ౓Λ͔͘͢ࡉΔɽྫ)ϊʔυɼ୯ޠ
ΠϯλϥΫγϣϯͷ؍఺͔Β͑ߟΔͱɼख๏ 1Λ༻͍ͨ৔߹ɼγ
εςϜʹϑΟʔυόοΫΛ༩͑Δඞཁ͕ͳ͘ͳΓɼऀࡧݕͷෛ୲
ΛݮΒ͢͜ͱ͕ՄೳʹͳΔɽҰํɼٶ੢Β [7]͕จॻʹରͯ͠બ
୒ΛͨͬߦΑ͏ʹ୯ޠΛࢦఆ͢Δ͜ͱͰ CRFGͷਫ਼౓্͕ঢ͢Δ
͜ͱ΋ظ଴͞ΕΔɽऀࡧݕʹෛ୲Λ༩͑ΔγεςϜ͸޷·͘͠ͳ
͍ͨΊɼΠϯλϥΫγϣϯΛݮΒ͠ɼ͔ͭྑ͍ਫ਼౓ͷख๏ΛఏҊ
͢Δ͜ͱ͕ޙࠓͷ՝୊Ͱ͋Δɽ

6. ͓ΘΓʹ
ຊ࿦จͰ͸ɼίϯςϯπͷޠኮ͕গͳ͍ SNSʹ͓͍ͯੑࡧݕೳ

Λ্ঢͤ͞ΔͨΊʹɼίϯςΩετதͷޠኮΛɼ఻೻ͤ͞Δݮʹࡍ
ਰͤ͞ͳ͕ΒจॻϕΫτϧʹՃ͑Δద߹ϑΟʔυόοΫ (CRFG)
ΛఏҊͨ͠ɽ
զʑ͸࣍ͷ 2ͭͷԾઆʹ͖ͮج CRFGΛఆࣜԽͨ͠ɿ(1)ࡧݕ

݁Ռʹؔ࿈෇͚ΒΕͨίϯςΩετதʹ͸ൃ৴ऀͷϓϩϑΝΠϧ
Λද͢৘ใؚ͕·Ε͍ͯΔɼ(2)݁ࡧݕՌ͔ΒுΒΕͨάϥϑ্Ͱ
཭͕཭ΕΔ΄Ͳɼൃ৴ऀͷϓϩϑΝΠϧͱڑՌϊʔυͱͷ݁ࡧݕ
͸ແؔ܎ͳϊΠζ͕૿େ͢Δ
·ͨɼຊڀݚͰ͸ Twitter͔ΒಘΒΕͨ౤ऀߘͷπΠʔτͱͦ

ͷલޙͷπΠʔτɼ౤ऀߘɼϑΥϩϫʔͷࣗݾ঺հจͷσʔλΛ
༻͍ͯධՁ࣮ݧΛ͍ߦɼίϯςΩετΛͨͬ࢖ద߹ϑΟʔυόο
Ϋ͕ैདྷͷద߹ϑΟʔυόοΫΛ্ճΔ͜ͱΛࣔ͢ͱͱ΋ʹɼ2ͭ
ͷԾઆͷଥ౰ੑΛࣔͨ͠ɽ
๏ɼద੾ͳ఻ํࢉܭͷॏΈͷޠ͸ɼΫΤϦ਺Λ૿΍͠ɼ୯ޙࠓ

೻཰ͷઃఆํ๏ʹ͍ͭͯݕ౼͢Δ༧ఆͰ͋Δɽ
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