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จॻதͷ୯ޠग़ݱස౓Λར༻ͨ͠τϐοΫϞσϧચ࿅Խ

ڮߴ ਔ1,a) த઒ ത೭1,b) ౔԰ ୡ1߂,c)

֓ཁɿۙ೥Ͱ͸ɺ։ൃڥ؀ͷมԽʹ൐ͬͯ։ൃऀ͕େྔͷࣗવޠݴจॻΛѻ͏ػձ͕૿͓͑ͯΓɼจॻΛ
τϐοΫ෼ྨ͢ΔͨΊͷτϐοΫϞσϧͰ͋Δ LDA͕஫໨͞Ε͍ͯΔɽLDAͷద༻ʹ͓͍ͯ͸ɼલॲཧ

Ͱ༻͍ΒΕΔετοϓϫʔυϦετʹΑͬͯҰൠޠΛϑΟϧλϦϯά͠ɼΑΓਖ਼֬ͳτϐοΫ෼ྨΛࢼΈ

Δ͕ɼ௨ৗͷετοϓϫʔυϦετͰ͸ର৅จॻʹͷΈසग़͢Δ୯ޠʹରԠͰ͖ͳ͍ͱ͍͏໰୊͕͋ͬͨɽ

·ͨɼ1τϐοΫʹू໿͞ΕΔ΂͖จॻ͕ෳ਺τϐοΫʹ෼ͯ͠͠ࢄ·͏໰୊͕͋ͬͨɽຊڀݚͰ͸ɼ͜

ΕΒͷ໰୊Λղফ͢ΔͨΊɼLDAద༻ͷલޙʹର৅จॻ͔Βͷετοϓϫʔυநग़ͱྨࣅτϐοΫ౷߹ͷ

2ͭͷॲཧΛ௥Ճ͢Δख๏ΛఏҊ͢Δɽ͜ͷఏҊख๏Ͱ͸ɼର৅ͱͳΔࣗવޠݴจॻ͔Βසग़ޠΛಛఆ͠

ετοϓϫʔυϦετʹՃ͑Δ΂͖୯ޠΛநग़͢Δ͜ͱͰɼର৅จॻ͔Βద੾ͳετοϓϫʔυϦετΛ

ࢉ཭Λڑ౓͔ΒͦΕͧΕͷτϐοΫؒࣅͷྨޠ੒͢Δ୯ߏ͍ͯͭʹ੒͢Δɽ·ͨɼ෼ྨ͞ΕͨτϐοΫ࡞

ग़͠ྨࣅτϐοΫΛ౷߹͢ΔɽఏҊख๏Λ 3छྨͷจॻʹద༻͢Δ࣮ݧΛ݁ͨͬߦՌɼ௨ৗͷτϐοΫ෼

ྨΑΓ΋ਖ਼֬ੑ্͕͍ͯ͠޲Δ͜ͱ͕֬ೝͰ͖ͨɽ

1. ͸͡Ίʹ

ۙ೥Ͱ͸ɼ։ൃऀ͕ςετέʔεهड़΍ϑΟʔυόοΫ

ίϝϯτͳͲͷࣗવޠݴͰॻ͔ΕͨจॻΛ։ൃʹ༻͍Δ

ʹड़͞Εͨจॻ͸։ൃऀهͰޠݴձ͕૿͍͑ͯΔɽࣗવػ

ͱͬͯ༗ӹͳ৘ใΛؚΜͰ͍ΔҰํɼͦͷ๲େͳ਺ͷͨΊ

ʹɼจॻ͢΂ͯʹ໨Λ௨͢ʹ͸ଟେͳ࿑ྗΛඞཁͱ͢Δɽ

͜͏͍ͬͨഎ͔ܠΒɼࣗવޠݴͰॻ͔Εͨจॻ͔Β։ൃ

ऀʹͱͬͯ༗ӹͳ৘ใΛޮ཰తʹநग़͢ΔͨΊͷ༷ʑͳݚ

͘޿ʹΘΕ͍ͯΔɽର৅จॻ͔Βͷ৘ใநग़ͷͨΊߦ͕ڀ

༻͍ΒΕΔͷ͕ɼτϐοΫϞσϧͰ͋Δ Latent Dhirichlet

Allocation (ҎԼ LDA) [1] [2] Ͱ͋ΔɽLDAͰ͸จষΛτ

ϐοΫʹ෼ྨ͢Δ͜ͱͰΫϥελϦϯάΛ͍ߦɼจॻશମ

ͷ޲܏Λ୳ͬͨΓ͍ͯࣅΔจষΛؔ࿈෇͚Δ͜ͱͰ༗ӹͳ

৘ใΛநग़͢Δ͜ͱ͕Ͱ͖Δɽ

KahaiΒ [3]͸ɼEclipseϓϩδΣΫτͷϑΥʔϥϜ͔Β

Ϣʔβͷ౤ߘΛऔಘ͠ɼLDAΛ༻͍ͯτϐοΫ෼ྨ͢Δ͜

ͱͰɼͲͷπʔϧͷͲͷػೳʹؔ͢Δ࿩୊͕සൟʹٞ࿦͞

Ε͍ͯΔ࣭໰Ͱ͋Δ͔Λಛఆ͍ͯ͠Δɽ·ͨɼऔಘ࣭ͨ͠

໰ͷ͏ͪɼഎܠ஌ࣝͷগͳ͍৽͍͠ϢʔβʹΑ࣭ͬͯ໰͞

Ε͍ͯΔ΋ͷΛखಈͰநग़͍ͯ͠Δɽਗ਼Β [4]ͷڀݚͰ͸ɼ

ΞϓϦέʔγϣϯఏڙαʔϏεͷϢʔβϨϏϡʔΛऩूɼ
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LDAʹΑͬͯτϐοΫ෼ྨ͠ɼର৅ͱ͢ΔΞϓϦέʔγϣ

ϯͷػೳ͝ͱʹ୅දͱͳΔϨϏϡʔΛநग़͠ɼ୹ؒظͰͷ

௿ධՁϨϏϡʔͷൃੜ݅਺ͷσʔλͱ૊Έ߹ΘͤΔ͜ͱ

ͰɼϢʔβ͕ΞϓϦέʔγϣϯʹରͯ͠ر๬͍ͯ͠Δػೳ

ͷՄࢹԽΛ࣮͍ͯ͠ݱΔɽChenΒ [5]͸ɼΞϓϦέʔγϣ

ϯͷϢʔβϨϏϡʔΛ͞ٴݴΕ͍ͯΔ಺༰ʹΑͬͯάϧʔ

ϓԽ͠ɼ։ൃऀʹͱͬͯ༗ӹͳ৘ใͰ͋Δ͔ΛఆࣜԽ͢Δ

͜ͱͰϨϏϡʔͷϥϯΫ෇͚Λ͍ߦɼ։ൃऀʹఏࣔ͢Δख

๏ΛఏҊ͍ͯ͠Δɽզʑͷઌڀݚߦ [6]ʹ͓͍ͯ͸ɼ࣮ι

ϑτ΢ΣΞͷ։ൃʹ༻͍ΒΕΔςετέʔεهड़Λ LDA

Λ༻͍ͯ෼ྨ͢Δख๏ΛఏҊ͍ͯ͠Δɽ

2. LDA (Latent Dhirichlet Allocation)

ຊઅͰ͸ɼࣗવޠݴจॻͷτϐοΫ෼ྨʹ༻͍ΒΕΔ

LDA͕ɼͲͷΑ͏ʹจॻͷτϐοΫΛܾఆ͠ɼจॻ෼ྨΛ

Մೳʹ͍ͯ͠Δ͔Λهड़͢Δɽ·ͨɼLDAద༻࣌ʹൃੜ

͢Δ໰୊ʹ͍ͭͯઆ໌͢Δɽ

2.1 τϐοΫϞσϧͱͯ͠ͷ LDA

LDAͰ͸จষΛɼτϐοΫࠞ߹཰ʹै֤ͬͯ୯ޠͷഎܠ

τϐοΫ͕ੜ੒͞ΕɼͦͷഎܠτϐοΫʹैͬͯ୯͕ޠੜ

੒͞Εͨ΋ͷͱͯ͠ϞσϧԽ͍ͯ͠ΔɽLDAʹΑΔจষ

ͷϞσϧ͸ਤ 1ͷάϥϑΟΧϧϞσϧʹΑͬͯද͞ΕΔɽ

͜͜Ͱɼਤதͷ֤ม਺͸ҎԼΛදͨ͠΋ͷͰ͋Δɽ

αk: τϐοΫࠞ߹཰ʹؔ͢ΔϋΠύʔύϥϝʔλ

θ: จॻͷτϐοΫࠞ߹཰
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ਤ 1 LDA ͷάϥϑΟΧϧϞσϧ

z: ୯ޠͷഎܠτϐοΫ

βw: ୯ޠͷੜ੒֬཰ʹؔ͢ΔϋΠύʔύϥϝʔλ

φ: എܠτϐοΫ kͷͱ͖ʹ୯ޠ w͕ੜ੒͞ΕΔ֬཰

w: ୯ޠ w

K: τϐοΫ਺

M : จॻ਺

N : 1จॻதͷ୯ޠ਺

จॻू߹தʹจॻ͕Mݸɼͦͷதͷจॻ mதʹ୯͕ޠ

N͋ݸΓɼτϐοΫ਺͕ K͋ݸΔ৔߹ʹɼจॻ mதͷ୯

ޠ wΛੜ੒͢Δ͜ͱΛ͑ߟΔɽϢʔβ͕༩͑ΔϋΠύʔύ

ϥϝʔλ αk ʹΑͬͯɼจॻmͷτϐοΫࠞ߹཰ θ͕ܾఆ

͞Εɼθͷࠞ߹཰͔Β୯ޠͷഎܠτϐοΫ z͕ܾఆ͞ΕΔɽ

΋͏ 1ͭͷϋΠύʔύϥϝʔλ βw ΑΓ φ͕ܾఆ͞ΕΔɽ

φ͸എܠτϐοΫ kͷ৔߹ʹ୯ޠ w͕ੜ੒͞ΕΔ֬཰Λද

͓ͯ͠Γɼzͱ φʹैͬͯɼ୯ޠ w͕ੜ੒͞ΕΔɽLDA͸

͜ͷΑ͏ʹจॻΛϞσϧԽ͍ͯ͠Δɽ

LDAʹΑΔτϐοΫ෼ྨͰ͸֤୯ޠͷഎܠτϐοΫΛ

ܾఆͨ͠ޙɼͦ ΕΒͷࠞ߹཰͔ΒจॻͷτϐοΫΛܾఆ͠ɼ

• ֤จॻͷτϐοΫࠞ߹཰
• ֤୯ޠͷഎܠτϐοΫ
• ֤τϐοΫͷओཁޠ
Λग़ྗ͢Δɽ֤τϐοΫͷओཁޠ͸ɼ֤τϐοΫʹ෼ྨ͞

Εͨ୯ޠͷ͏ͪొ৔ճ਺ͷଟ͍୯ޠΛ·ͱΊͨ΋ͷͰ͋

Γɼ͜ΕΛಡΈऔΔ͜ͱͰɼτϐοΫͷ͓͓Αͦͷ࿩୊Λ

ྨਪ͢Δ͜ͱ͕Ͱ͖Δɽ

·ͨɼLDAʹΑΔτϐοΫ෼ྨ͸ࢣڭͳ͠ػցֶशͷ

ҰछͰ͋ΔͨΊɼֶशσʔλΛ༻͍ͳ͍͕ɼ༧Ί θ ΍ φɼ

z ͷఆ·ͬͨจॻू߹Λجʹɼ৽͍͠จॻͷ୯ޠͷഎܠτ

ϐοΫΛਪ࿦͠ɼ৽͘͠௥Ճ͞ΕͨจॻͷτϐοΫࠞ߹཰

Λࢉग़͢Δ͜ͱ͕Ͱ͖Δɽ

2.2 ετοϓϫʔυ

LDAͰͷਖ਼֬ͳτϐοΫϞσϦϯάͷͨΊʹɼલॲཧͱ

ͯ͠ର৅ͱͳΔจॻू߹͔Β෼ྨͷ๦͛ͱͳΔ୯ޠΛআ֎

͢Δɽ͜ͷ୯ޠ͸ετοϓϫʔυ [7]ͱݺ͹Εɼ௨ৗɼͲ

ͷจॻͰ΋සग़͢Δ୯͕ޠબ͹ΕΔɽετοϓϫʔυΛআ

ΜͩࠐΛ૊Έ࡞Δૢ͢ڈ LDAʹΑΔτϐοΫ෼ྨͷաఔ

Λਤ 2ʹࣔ͢ɽ

ετοϓϫʔυ͸Ϧετͱͯ͠·ͱΊͯ࢖ΘΕΔ͕ɼ͜
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ਤ 2 LDA ʹΑΔจॻू߹ͷτϐοΫ෼ྨ

ͷετοϓϫʔυϦετ͸௨ৗɼ׬ʹط੒͍ͯ͠Δ෺͕༻

͍ΒΕΔɽӳޠ΍೔ຊޠͳͲɼ͝ޠݴͱʹετοϓϫʔυ

Ϧετ͕ఏ͞ڙΕ͓ͯΓɼOracle Text[8]Ͱ͸ӳޠ΍υΠ

πޠͳͲɼ12ޠݴͷετοϓϫʔυϦετ͕ఏ͞ڙΕͯ

͍ΔɽSlothLib[9]Ͱ͸ɼ೔ຊޠͷετοϓϫʔυϦετ͕

ఏ͞ڙΕ͍ͯΔɽSlothLibετοϓϫʔυϦετʹ͸ 310

݅ͷετοϓϫʔυ͕͞ࡌهΕ͍ͯΔɽ͜ΕΒͷετοϓ

ϫʔυϦετ͸ɼͦͷޠݴͰͷҰൠతͳ୯ޠΛ·ͱΊͨ΋

ͷͰ͋Δɽ͔͠͠ɼ͜ͷΑ͏ʹҰൠతͳෆཁޠΛετοϓ

ϫʔυͱ͢Δ͚ͩͰ͸τϐοΫ෼ྨʹ༻͍Δʹ͸ෆे෼Ͱ

͋Δɽྫ͑͹ɼςετέʔεهड़ͷΑ͏ʹɼʠ֬ೝʡ΍ʠԡ

ԼʡͳͲಛఆͷ୯ޠΛ༻͍ͨจষ͕܁Γฦ͞ΕΔΑ͏ͳಛ

௃Λ࣋ͭจॻΛτϐοΫ෼ྨΛ͏ߦର৅ͱͨ͠৔߹ɼର৅

จॻू߹தʹ͸සग़͢Δ͕ҰൠతͰ͸ͳ͍ಛఆͷ୯͕ޠɼ

ඇৗʹଟ͘ͷจॻʹؚ·Ε͍ͯΔ৔߹͕͋Δɽ͜ͷΑ͏ʹ

ετοϓϫʔυʹࢦఆ͢΂͖ޠ͸ର৅ʹΑͬͯҟͳΔͨ

Ίɼจॻͷ಺༰ʹԠͯ͡ετοϓϫʔυΛܾఆ͠ɼର৅ʹ

߹ͬͨετοϓϫʔυϦετΛ༻͍Δ͜ͱ͕ॏཁͰ͋Δɽ

MohΒ [10]ʹΑΔͱɼTF-IDFʹΑͬͯ୯ޠʹॏΈ෇͚

͠ɼจॻू߹ͷΫϥελϦϯάΛࡍ͏ߦʹɼର৅จॻ͔Β

ετοϓϫʔυΛܾఆ͠ɼετοϓϫʔυΛม͢ߋΔ͜ͱ

ͰɼॏཁͱࢥΘΕΔ୯ޠͷॏΈ͕େ͖͘ͳΓɼΫϥελϦ

ϯά͕ΑΓਖ਼֬ʹͳΔͱ͞Ε͍ͯΔɽετοϓϫʔυΛର

৅ʹΑͬͯม͢ߋΔ͜ͱͷ༗ޮੑΛࣔͨ͠ҰํͰɼετο

ϓϫʔυͱͯ͠બ͹ΕΔ୯ޠ͸ਓؒͷ൑அʹΑΓखಈͰબ

ఆ͍ͯ͠ΔͨΊɼετοϓϫʔυΛબͿૢ࡞ͷࣗಈԽΛਐ

Ί͍ͯ͘ඞཁ͕͋Δͱ͍ͬͨ՝୊΋͍ͯͬ࢒Δɽ

2.3 τϐοΫࣅྨ

ͷࡍ࣮ LDAద༻ʹΑΔτϐοΫ෼ྨʹ͓͍ͯ͸ɼ୯ޠ

ͷߏ੒͕ྨͨ͠ࣅෳ਺ͷτϐοΫ͕ग़͢ݱΔ৔߹͕͋Δɽ

͜Ε͸ 1τϐοΫʹ෼ྨ͞ΕΔ΂͖จॻ͕܈ෳ਺τϐοΫ
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ਤ 3 ఏҊख๏ͷྲྀΕ

ʹ෼ྨ͞Εͯ͠·͏͜ͱʹΑͬͯ͜ىΔ΋ͷͰɼ͜ΕʹΑ

Γจॻ෼ྨͷਫ਼౓͕Լ͕Δͱ͍͏໰୊͕ൃੜ͢Δɽ

3. ఏҊख๏

લઅͰࣔͨ͠໰୊Λղܾ͢ΔͨΊʹɼຊষͰ͸ɼLDA

ద༻࣌ʹલॲཧͱޙॲཧΛ௥Ճ͢Δ͜ͱͰɼੜ੒͞ΕΔτ

ϐοΫϞσϧΛΑΓચ࿅Խ͢Δख๏ΛఏҊ͢ΔɽఏҊख๏

ͷશମͷྲྀΕ͸ਤ 3ͷϑϩʔνϟʔτͷͱ͓ΓͰ͋Δɽఏ

Ҋख๏͸ LDAͷద༻લޙʹ͓͚ΔҎԼͷ 2ͭͷॲཧ͔Β

੒Γཱ͍ͬͯΔɽ

Step1: จॻதͷ୯͔ޠΒͷετοϓϫʔυ࡞੒

Step2: ߹τϐοΫ౷ࣅྨ

Ҏ߱ɼ͜ΕΒͷॲཧʹ͍ͭͯͦΕͧΕৄࡉͳઆ໌Λ͢Δɽ

3.1 ର৅จॻ͔Βͷετοϓϫʔυநग़

ର৅ͱͳΔจॻू߹தͷશ୯ޠʹ͍ͭͯग़ݱ཰Λࢉग़͠ɼ

ग़ݱ཰͕͍ߴ୯ޠΛετοϓϫʔυϦετʹ௥Ճ͢Δ͜ͱ

ʹΑͬͯɼର৅จॻू߹தʹಛ༗ͷසग़ޠΛআ͢ڈΔ͜ͱΛ

Մೳʹ͢Δɽ͜ͷΑ͏ͳετοϓϫʔυͷআڈΛ͜͏ߦͱ

ʹΑͬͯɼΑΓਖ਼֬ͳจॻͷτϐοΫ෼ྨΛ࣮͢ݱΔɽ֤

୯ޠͷશจॻதͰͷग़ݱ཰ͷࢦඪͱͯ͠ɼDF (Document

Frequency)Λ༻͍ΔɽDF͸ɼจॻΫϥελϦϯάͷಛ௃

ΒΕΔ͍༺͘޿ʹྔ TF-IDFͷ͏ͪɼҰൠޠͷϑΟϧλͷ

໾ׂΛ΋ͭ IDF (Inversed Document Frequency)Λਅ਺ʹ

௚ͨ͠΋ͷͰ͋Γɼର৅ͱͳΔจॻू߹தͷ୯ޠʹ͍ͭͯɼ

ࣜ 1ʹΑͬͯࢉग़͞ΕΔɽ

DFi =
|{d : d ∋ ti}|

|D| (1)

͜͜Ͱɼࣜ 1தͷ֤ม਺͸ɼҎԼΛදͨ͠΋ͷͰ͋Δɽ

|D|: ૯จॻ਺
|{d : d ∋ ti}|: ୯ޠ iΛؚΉจॻ਺

IDF͕จॻू߹தͷҰൠޠͷಛ௃ྔΛԼ͛ΔͨΊʹ࠷΋ޮ

Ռతͳࢦඪͷ 1ͭͰ͋Δ͜ͱ͔ΒɼDFΛ༻͍Δ͜ͱ͕จ

ॻू߹தͷҰൠޠͷಛఆʹޮՌ͕͋Δͱ͑ߟΒΕΔɽ

ετοϓϫʔυநग़͸ɼٙࣅίʔυͰ͸ Algorithm1ͷ

Α͏ʹදͤΔɽର৅จॻू߹શମʹ͍ͭͯɼ֤୯ޠͷ DF

Λࢉग़͠ɼ༧Ίઃఆͨ͠ᮢ஋ΑΓ΋ DF͕େ͖͍୯ޠΛै

དྷͷετοϓϫʔυϦετʹ௥Ճ͢Δ͜ͱͰɼετοϓ

ϫʔυϦετͷվྑΛਤΔɽ

Algorithm 1 ର৅จॻ͔Βͷετοϓϫʔυநग़
for each words in each topics do

DF ஋Λࢉग़
if DFw < ᮢ஋: then

ετοϓϫʔυϦετʹ௥Ճ
end if

end for

3.2 ߹τϐοΫ౷ࣅྨ

จॻΛଟؚ͘Ήର৅Λͨ͠ࣅྨ LDAͰτϐοΫ෼ྨ͠

Εɼద੾ͳ෼ݱ௨ͬͨτϐοΫ͕ෳ਺ࣅʹɼ෼ྨ݁Ռࡍͨ

ྨͷো֐ͱͳΔ৔߹͕͋Δɽ͜ΕΛճආ͢ΔͨΊʹɼྨࣅ

τϐοΫΛ౷߹͠ɼτϐοΫͷ৑௕ੑΛഉআ͢Δɽ

LDAΛద༻ͨ݁͠Ռ͔Β֤τϐοΫʹ෼ྨ͞Εͨ୯ूޠ

߹Λೖྗ͠ɼ֤ τϐοΫͷ୯ूޠ߹ʹରͯ͠ɼTF-IDFία

Πϯྨࣅ౓ [11][12]Λར༻ͨ͠ΫϥελϦϯάΛ͍ߦɼྨ ࣅ

ͨ͠τϐοΫΛ౷߹͢ΔɽίαΠϯྨࣅ౓͸ɼจॻதͷ୯

ճ਺ʹΑͬͯݱͷग़ޠ 2จॻؒͷྨࣅ౓Ͱ͋ΔɽTF-IDF

͸୯͝ޠͱʹ෇Ճ͞ΕΔ਺஋Ͱ͋Γɼಛఆͷจॻʹ͔͠ग़

ࣅͷॏཁ౓Λ্͛Δಇ͖͕͋ΔɽίαΠϯྨޠͳ͍୯͠ݱ

౓Ͱ༻͍Δ֤୯ޠʹ͍ͭͯ TF-IDFͰॏΈ෇͚Λͨ͠ࢦඪ

͕ TF-IDFίαΠϯྨࣅ౓Ͱ͋Δɽ͜ͷૢ࡞ʹ͍ͭͯ͸ɼ

ਤ 3Ͱࣔͨ͠Α͏ʹɼ࣮ࡍʹ LDAΛద༻ͨ݁͠ՌΛϢʔ

β͕ͯݟɼඞཁͱ൑அ͢Ε͹ద༻͢Δɽ

4. ධՁ࣮ݧ

ຊ࣮ݧͷ໨త͸ɼఏҊख๏Λ༻͍ͨτϐοΫ෼ྨͱ௨ৗ

ͷτϐοΫ෼ྨͰɼͦΕͧΕਖ਼֬ੑΛൺֱ͠ɼख๏ͷ༗ޮ

ੑΛධՁ͢Δ͜ͱͰ͋Δɽ

ຊ࣮ݧ༻ʹɼࣗવޠݴͰهड़͞Εͨςετέʔεهड़ɼ

ϢʔβϨϏϡʔɼϝʔϦϯάϦετͷ 3 छྨͷจॻू߹

Λऔಘͨ͠ɽ֤จॻू߹ͷಛ௃Λද 4ʹࣔ͢ɽςετέʔ

εهड़͸࣮ࡍͷWebΞϓϦέʔγϣϯ։ൃͰ࢖༻͞Εͨ

จॻͰ͋Γɼ༷ʑͳػೳʹؔ͢Δςετέʔε͕೔ຊޠͰ

ೳͷςػͱͰɼ֤͜͏ߦड़͞Ε͍ͯΔɽτϐοΫ෼ྨΛه

ετέʔεهड़͕ಛఆͷτϐοΫʹू·Δ޲܏ʹ͋Δ͔

Λ࣮ݧʹΑͬͯධՁ͢ΔɽϢʔβϨϏϡʔ͸ SNSαʔϏ

εͷεϚʔτϑΥϯ༻ΞϓϦέʔγϣϯͰ͋Δ Facebook

for iOSͷϢʔβ͔Β౤͞ߘΕͨϨϏϡʔͰ͋ΔɽΞϓϦ

έʔγϣϯதͷ༷ʑͳػೳʹͨ͠ٴݴϨϏϡʔؚ͕·Εͯ

͓ΓɼτϐοΫ෼ྨΛ͜͏ߦͱͰ֤τϐοΫͷ୯͔ޠΒݴ

ೳΛಡΈऔΔ͜ͱ͕ग़དྷΔ͔ΛධՁ͢ΔɽػΕ͍ͯΔ͞ٴ

ϝʔϦϯάϦετʹ͸ Apache Commons User ListΛ༻͍

ΔɽApache Commons User List͸ Apache Commonsʹ

ଐ͢Διϑτ΢ΣΞͷϢʔβίϛϡχςΟͱͯ͠ػೳͯ͠
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ද 1 ର৅จॻͷ֓ཁ
ର৅จॻ ޠݴ ݅਺

ςετέʔεهड़ (݁߹ςετ) ೔ຊޠ 142

ϢʔβϨϏϡʔ (Facebook for iOS) ӳޠ 3000

ϝʔϦϯάϦετ (Apache

Commons User List)
ӳޠ 1000

ද 2 ର৅ςετέʔεهड़
ೳػ ςετέʔεهड़਺

௨݁߹ςετڞ 17

෦඼ड஫ʹؔ͢Δ݁߹ςετ 18

෦඼Ҿ౰ʹؔ͢Δ݁߹ςετ 1

෦඼ग़ՙʹؔ͢Δ݁߹ςετ 6

෦඼ച্ʹؔ͢Δ݁߹ςετ 5

෦඼ݿࡏʹؔ͢Δ݁߹ςετ 2

෦඼ൃ஫ʹؔ͢Δ݁߹ςετ 33

෦඼ೖՙʹؔ͢Δ݁߹ςετ 9

෦඼όονʹؔ͢Δ݁߹ςετ 9

ϥϕϧड஫ʹؔ͢Δ݁߹ςετ 4

ϥϕϧҾ౰ʹؔ͢Δ݁߹ςετ 4

ϥϕϧग़ՙʹؔ͢Δ݁߹ςετ 2

ϥϕϧച্ʹؔ͢Δ݁߹ςετ 2

ϥϕϧݿࡏʹؔ͢Δ݁߹ςετ 2

ϥϕϧൃ஫ʹؔ͢Δ݁߹ςετ 2

ϥϕϧೖՙʹؔ͢Δ݁߹ςετ 4

ϥϕϧόονʹؔ͢Δ݁߹ςετ 9

෦඼੥ٻʹؔ͢Δ݁߹ςετ 13

͓Γɼ༷ʑͳιϑτ΢ΣΞʹ͍ͭͯͷ࣭໰΍Ξφ΢ϯε͕

ॻ͔Εͨ e-mailؚ͕·Ε͍ͯΔɽτϐοΫ෼ྨΛ͜͏ߦͱ

Ͱ֤τϐοΫͷ୯͔ޠΒ͞ٴݴΕ͍ͯΔιϑτ΢ΣΞ΍ػ

ೳΛಡΈऔΔ͜ͱ͕ग़དྷΔ͔ΛධՁ͢Δɽ͜ΕΒͷ֤ର৅

ʹ͍ͭͯɼ࣍ અΑΓ࣮ݧ࣮ͨͬߦʹࡍͷৄࡉΛड़΂͍ͯ͘ɽ

ఏҊख๏தͷ LDA ʹΑΔτϐοΫ෼ྨʹ͸ɼLDA Λ

࣮૷ͨ͠πʔϧͱͯ͠ MAchine Learning for LanguagE

Toolkit (MALLET)[13]Λ༻͍ͨɽ

4.1 ݧ࣮ 1: ςετέʔεهड़

4.1.1 ର৅จॻ

ςετέʔεهड़͸ɼςετʹ͓͍ͯ࡞ૢ͏ߦΛࣗવݴ

✓ड़ͨ͠΋ͷͰ͋ΔɽҎԼʹྫΛࣔ͢ɽهͰޠ ✏
• AΛೖྗͱͯ͠ઃఆ͢Δ

• B΢Οϯυ΢ͷද͕ࣔ CͰ͋Δ͜ͱΛ֬ೝ͢Δ

• CϘλϯΛԡԼ͢Δ

• DΛग़ྗ͢Δ✒ ✑
͜ͷΑ͏ͳςετʹ͓͚ΔҰ࿈ͷૢ࡞Λ·ͱΊͨهड़Λς

ετέʔεهड़ͱݺͼɼࠓճධՁ࣮ݧͷର৅ͱͯ͠༻͍Δ

ςετέʔεهड़ͷػೳͱςετέʔεهड़਺Λද 2ʹࣔ

͢ɽશମͷςετέʔεهड़਺͸ 142݅Ͱ͋Δɽ

4.1.2 ධՁج४

ఏҊख๏ͷ༗ޮੑΛධՁ͢ΔͨΊʹɼಉػೳͷςετ

έʔεهड़͕ 1τϐοΫʹू໿͞ΕΔׂ߹ΛٻΊɼݱ࠶཰ɼ

ద߹཰ɼF஋Λࢉग़͢Δɽݱ࠶཰͸ɼࣜ 2ͷΑ͏ʹɼػೳ

͝ͱͷ 1τϐοΫʹू໿͞Εͨ࠷େςετέʔεهड़਺ͷ

ׂ߹͔ΒٻΊΒΕΔɽ·ͨɼػೳ gͷςετέʔεهड़ͷ

෼ྨͷద߹཰ Precisiong ͸ࣜ 3Ͱࢉग़͢Δ͜ͱ͕ग़དྷΔɽ

ςετέʔεهड़શମͰͷద߹཰ Precision͸ࣜ 4Ͱࢉग़

͢Δɽ͜Ε͸ɼ֤ػೳͰͷࣜ 3ͷ݁ࢉܭՌʹɼػೳͷςε

τέʔεهड़਺Λྀ͠ߟॏΈ෇͚Λ্ͨ͠Ͱ଍͠߹Θͤɼ

શମͷςετέʔεهड़਺Ͱׂͬͨ஋Ͱ͋Δɽ

Recall =

∑
g dgtg
|D| (2)

Precisiong =
dgtg
dtg

(3)

Precision =

∑
g dgtg

dgtg

dtg

|D| (4)

͜͜Ͱɼࣜ 2ɼ3ɼ4தͷ֤ม਺͸ɼҎԼΛදͨ͠΋ͷͰ͋Δɽ

tg: ೳػ g ͷςετέʔεهड़͕࠷΋ଟ͘ू໿͞Εͨ

τϐοΫ

dg: ೳػ gͷςετέʔεهड़਺

dtg : τϐοΫ tg ʹू໿͞Εͨςετέʔεهड़਺

dgtg : τϐοΫ tg ʹू໿͞Εͨػೳ gͷςετέʔε

ड़਺ه

|D|: ૯ςετέʔεهड़਺
·ͨɼݱ࠶཰ͱద߹཰ͷௐ࿨ฏۉΛऔͬͨ஋ͱͯ͠ɼF

஋͕͋Δɽ

F −measure =
2 ∗Recall ∗ Precision

Recall + Precision
(5)

͜ΕΒͷࣜͰදͨ͠ద߹཰ɼݱ࠶཰ɼF஋Λ༻͍ͯɼε

τοϓϫʔυΛ༻͍ͳ͍৔߹ɼ௨ৗͷετοϓϫʔυΛ༻

͍ͨ৔߹ɼఏҊख๏Λ༻͍ͨ৔߹Ͱͷ෼ྨ݁ՌΛൺֱ͢Δɽ

4.1.3 ͷઃఆݧ࣮

௨ৗͷ෼ྨʹ͓͍ͯ༻͍ΔετοϓϫʔυϦετʹ͸ɼ

SlothLibετοϓϫʔυΛ࢖༻ͨ͠ɽର৅จॻͷ୯ޠ෼ׂ

ͷͨΊʹ MeCab[14]Λ༻͍ͯܗଶૉղੳΛͨͬߦɽ·ͨ

͜ͷࡍɼҙຯͷແ͍୯ޠΛϑΟϧλϦϯά͢ΔͨΊʹɼந

ग़͢Δ୯ޠͷ඼ࢺΛ໊ࢺɼཱࣗಈࢺɼཱࣗܗ༰ࢺɼײಈࢺɼ

෭ࢺɼ઀಄ࣙɼະ஌ݶʹޠఆͨ͠ɽ୯ޠநग़ͷ݁Ռɼςε

τέʔεهड़͸શମͰ ͱͳͬͨɽ߹ूޠͷ୯ޠ187,389

4.1.4 จॻ͔Βετοϓϫʔυநग़

จॻதͷ୯ޠͷ DFΛܭଌͨ݁͠Ռɼද 4.1.4ͷΑ͏ͳ

୯ޠͷ DF͕େ͖͘ͳͬͨɽ͜ΕΒͷ୯ޠͷ͏ͪɼจॻத

ʹසग़͢Δ͕෼ྨͷࢦඪͱͳΓʹ͍͘ͱࢥΘΕΔɼDF͕

0.7Ҏ্ͷ Λ௨ৗͷετοϓϫʔυϦετʹ௥Ճ͢Δݸ29

͜ͱͰɼ৽͍͠ετοϓϫʔυϦετΛ࡞੒ͨ͠ɽ

͍ͯ༺੒ͨ͠ετοϓϫʔυΛ࡞ LDAʹΑΔτϐοΫ

෼ྨΛͨͬߦɽຊ࣮ݧͰ͸τϐοΫ਺Λɼද 2Ͱࣔͨ͠ඃ

ධՁػೳ਺Ͱ͋Δ 18 ΑΓे෼ʹଟ͍ 30 ʹઃఆ͠ɼ֤τ

ϐοΫͰొ৔ճ਺্͕ҐͱͳΔओཁޠΛग़ྗͨ݁͠Ռɼʠड

஫ʡɼʠग़ՙʡͳͲɼಛ௃తͳ͕ޠෳ਺ͷτϐοΫʹ͞ݟࢄ
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ද 3 DF ্Ґͷ୯ޠɿςετέʔεهड़
୯ޠ DF ୯ޠ DF

ԡԼ 1 ৽ߋ 0.873239

͜ͱ 1 ߦ࣮ 0.866197

֬ೝ 1 ॲཧ 0.852113

͢Δ 1 ݁Ռ 0.838028

ભҠ 1 μϯϓ 0.838028

දࣔ 1 ೖྗ 0.830986

ը໘ 1 ৚݅ 0.816901

ϦϯΫ 0.985915 ొ࿥ 0.802817

Ϙλϯ 0.978873 લޙ 0.78169

৘ใ 0.957746 ࡉ໌ 0.739437

রձ 0.950704 ޙ 0.725352

ࡧݕ 0.922535 ࣔࢦ 0.711268

σʔλ 0.915493 ग़ྗ 0.711268

ϝχϡʔ 0.915493 ݿࡏ 0.704225

બ୒ 0.894366 मਖ਼ 0.697183

ਤ 4 τϐοΫؒڑ཭ͷσϯυϩάϥϜɿςετέʔεهड़

Εɼओཁޠͷྨͨ͠ࣅτϐοΫ͕ग़ͨ͠ݱɽͦ͜Ͱɼ࣮ݧ

ͷ࣍ͷஈ֊ͱͯ͠ɼਤ 3Ͱࣔͨ͠ఏҊख๏ͷϑϩʔʹै͍ɼ

ɽ͏ߦτϐοΫͷ౷߹Λࣅྨ

4.1.5 ߹τϐοΫ౷ࣅྨ

τϐοΫ 0͔Β 29·Ͱͷશͯͷ୯ޠΛೖྗͱ͠ɼτϐο

Ϋؒͷڑ཭Λࢉग़͢ΔɽτϐοΫؒͷڑ཭Λσϯυϩάϥ

Ϝͱͯ͠ग़ྗͨ݁͠ՌΛਤ 4ʹࣔ͢ɽԣ࣠͸τϐοΫ IDɼ

ॎ࣠͸τϐοΫؒڑ཭Λද͓ͯ͠Γɼ୯ޠͷ෼෍͕ྨ͠ࣅ

ͨτϐοΫͰ͸ڑ཭͕ۙ͘ͳ͍ͬͯΔ͜ͱ͕෼͔Δɽ࠷΋

཭ͷ͍ۙτϐοΫڑ 0ͱτϐοΫ 27ʹ͸ɼͲͪΒ΋ड஫

ʹؔ͢Δςετέʔεهड़͕ू·͓ͬͯΓɼʠड஫ʡɼʠอ

ଘʡͳͲڞ௨ͷ୯ؚ͕ޠ·Ε͍ͯΔɽ·ͨɼͦΕΒͱڑ཭

ͷ͍ۙτϐοΫ 21ɼ22ͳͲͰ΋ʠड஫ʡ͕ओཁूޠ߹ͷ

্Ґʹೖ͓ͬͯΓɼड஫ʹؔ͢ΔτϐοΫ͕·ͱΊΒΕͯ

͍Δɽ͜ͷσϯυϩάϥϜΛߟࢀʹɼτϐοΫؒͷڑ཭͕

0.6ະຬͰ͋ΔτϐοΫ܈ΛྨࣅτϐοΫͱ൑அ͠ɼ౷߹

Λ͏ߦɽࠓճͷ࣮ݧͰ͸ɼτϐοΫ 0+21+22+26+27ɼτ

ϐοΫ 15+23ɼτϐοΫ 13+24+29ɼτϐοΫ 12+25ɼτ

ϐοΫ 11+16͕౷߹͞Εɼͦͷ্Ͱ֤ςετέʔεهड़ͷ

τϐοΫࠞ߹཰ͷࢉܭ࠶Λͨͬߦɽ

ද 4 ςετέʔεهड़෼ྨͷݱ࠶཰ɼద߹཰ɼF ஋
ετοϓϫʔυແ͠ ௨ৗ ఏҊख๏

཰ݱ࠶ 0.634 0.641 0.718

ద߹཰ 0.454 0.469 0.548

F ஋ 0.529 0.542 0.622

4.1.6 ݁Ռ

཰ɼద߹཰ɼF஋Λදݱ࠶Ռͱͯ݁͠ݧ࣮ 4.1.6ʹࣔ͢ɽ

ఏҊख๏Λ༻͍ͨ৔߹ɼετοϓϫʔυແ͠ɼ௨ৗΑΓ΋

஋ΛಘΒΕɼF஋΋վળ͞ΕΔ͍ߴʹ཰ɼద߹཰ͱ΋ݱ࠶

݁Ռͱͳͬͨɽ

4.2 ݧ࣮ 2: ϢʔβϨϏϡʔ

4.2.1 ର৅ݧ࣮

ຊ࣮ݧͷର৅ͱͯ͠ɼ࣮ࡍͷΞϓϦέʔγϣϯ഑৴αʔ

Ϗεʹ౤͞ߘΕͨϢʔβϨϏϡʔΛ༻͍ͨɽ2015೥ 8݄

5೔͔Β 9݄ 8೔·Ͱʹถࠃͷ App Storeʹ౤͞ߘΕͨɼ

FacebookͷϢʔβϨϏϡʔ 3,000݅Λऔಘ͠ɼλΠτϧͱ

ຊจΛநग़͢ΔɽҎԼʹऔಘͨ͠ϢʔβϨϏϡʔͷҰྫΛ

ࣔ͢ɽ✓ ✏
Title: Buggy, navigation is not good, too many ads

Body: ... And the ads that are ”suggested” posts

have no relevance to me.✒ ✑
͜ͷϢʔβϨϏϡʔͰ͸ɼຊจͰ FacebookΞϓϦதͷཁ

ૉͰ͋Δࠂ޿ʹ͍ͭͯओʹ͠ٴݴɼࠂ޿ͷαδΣετػೳ

͕ࣗ෼ʹ߹Θͳ͍಺༰Ͱ͋Δͱड़΂͍ͯΔɽ

4.2.2 ධՁج४

ຊ࣮ݧͰ͸ɼ௨ৗͷετοϓϫʔυΛ༻͍ͨ৔߹ͱఏҊ

ख๏Λ༻͍ͨ৔߹ͷ෼ྨ݁ՌΛൺֱ͠ɼఏҊख๏Λ༻͍Δ

͜ͱͰɼτϐοΫͷओཁूޠ߹͔Β֤τϐοΫͰ͞ٴݴΕ

͍ͯΔಛఆͷػೳ͕ಡΈऔΓ΍͘͢ͳ͍ͬͯΔ͔ΛධՁ

͢Δɽ

4.2.3 ͷઃఆݧ࣮

ର৅ͱͳΔϢʔβϨϏϡʔ͸ӳޠͰهड़͞Ε͍ͯΔͨ

Ίɼ௨ৗͷ෼ྨͰ༻͍ΔετοϓϫʔυϦετʹ͸ Oracle

TextͷӳޠετοϓϫʔυϦετΛ༻͍ͨɽ3000݅ͷϢʔ

βϨϏϡʔΛ୯ޠ෼ׂ͠ɼશମͰ ͱ߹ूޠͷ୯ޠ67,882

ͳͬͨɽ

4.2.4 จॻ͔Βετοϓϫʔυநग़

จॻதͷ୯ޠͷ DF Λܭଌͨ݁͠Ռɼ্Ґʹ͸ʠtheʡ

(DF = 0.589)ɼʠiʡ (DF = 0.543)ͳͲҰൠతͳ୯ؚ͕ޠ

·Ε͍ͯͨɽ͜ΕΒͷ୯ޠ͸௨ৗͷӳޠετοϓϫʔυϦ

ετʹؚ·Ε͍ͯΔ͕ɼʠappʡ (DF = 0.46)ɼʠfacebookʡ

(DF = 0.268)ͳͲɼFacebookϢʔβϨϏϡʔʹසग़͢Δ

୯ޠ΋ൺֱత DF͕͘ߴͳͬͨɽจॻதʹසग़͢Δ͕෼ྨ

ͷࢦඪʹͳΓʹ͍͘ͱ͑ߟΒΕΔDF͕ 0.1Ҏ্ͷ Λޠ42

௨ৗͷετοϓϫʔυϦετʹ௥Ճ͢Δ͜ͱͰɼ৽͍͠ε

τοϓϫʔυϦετΛ࡞੒ͨ͠ɽ
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ද 5 τϐοΫͷػೳϥϕϧɿϢʔβϨϏϡʔ
௨ৗ ఏҊख๏

τϐοΫ ೳػ τϐοΫ ೳػ

0 ࣸਅ 0 ௨஌

1 ཁ๬ 1 ϑϦʔζ

2 ෆ໌ 2 Ξοϓσʔτ

3 Ϙλϯ 3 Ξοϓσʔτ

4 Ξοϓσʔτ 4 ϝοηϯδϟʔ

5 ϝοηϯδϟʔ 5 ΞΧ΢ϯτ

6 ΞοϓσʔτɼϑϦʔζ 6 ࣸਅɼΫϥογϡ

7 εϖΠϯޠϨϏϡʔ 7 ෆ໌

8 ෆ໌ 8 ཁ๬

9 ෆ໌ 9 ϏσΦ

10 ϏσΦ 10 χϡʔεϑΟʔυ

11 ը໘ 11 ϑϨϯυ

12 χϡʔεϑΟʔυ 12 όοςϦ

13 ϑϦʔζɼΫϥογϡ 13 Ξοϓσʔτ

14 ϖʔδ 14 εϖΠϯޠϨϏϡʔ

15 όοςϦ 15 ΫϥογϡɼϑϦʔζ

16 ίϝϯτ 16 ϖʔδ

17 ϏσΦɼࣸਅ 17 ࠂ޿

18 ΞΧ΢ϯτ 18 ධՁ͢ΔϨϏϡʔ

19 ධՁ͢ΔϨϏϡʔ 19 ࣸਅ

4.2.5 ݁Ռ

͍ͯ༺੒ͨ͠ετοϓϫʔυΛ࡞ LDAʹΑΔτϐοΫ

෼ྨΛͨͬߦɽຊ࣮ݧͰ͸τϐοΫ਺Λ 20ʹઃఆ͠ɼ௨

ৗͷ෼ྨͱఏҊख๏Λ༻͍ͨ෼ྨʹ͍ͭͯɼ֤τϐοΫͰ

ొ৔ճ਺্͕ҐͱͳΔओཁޠΛग़ྗ͠ɼͦΕͧΕʹ͍ͭͯ

खಈͰτϐοΫͷϥϕϧ෇͚Λͨͬߦɽ݁ՌΛද 4.2.5ʹ

ࣔ͢ɽ௨ৗͷ෼ྨͰ͸ɼओཁ͔ޠΒ͞ٴݴΕ͍ͯΔػೳ͕

ಛఆͰ͖ͳ͍τϐοΫ͕τϐοΫ 2ɼτϐοΫ 8ɼτϐο

Ϋ 9ͷ Ͱ͋ͬͨͷʹର͠ɼఏҊख๏Ͱ͸τϐοΫݸ3 7ͷ

Ͱ͸߹ूޠͱͳΓɼվળ͞Ε͍ͯΔɽ·ͨɼओཁ͚ͩݸ1

୯͕ޠग़ݱճ਺ॱʹ੔ྻ͍ͯ͠ΔͨΊɼઌ಄ʹ͋Δ୯ޠ

΄ͲॏཁͰ͋Δͱ͑ߟΒΕΔ͕ɼ௨ৗͷ෼ྨͰ͸ʠappʡɼ

ʠfacebookʡͳͲҰൠతͳ୯͕ޠग़͍ͨͯ͠ݱɽ͜Εʹର

͠ɼఏҊख๏Λ༻͍ͨ෼ྨͰ͸ɼΑΓಛ௃తͳ୯͕ޠઌ಄

ΕΔΑ͏ʹͳΔͱ͍͏݁Ռ͕ಘΒΕɼτϐοΫͷओཁݱʹ

ɽ·ͨɼ4.2.1અʹ͓͍ͯ۩ମྫͱ্ͨ͠͠޲ͷՄಡੑ͕ޠ

ͯࣔͨ͠ϢʔβϨϏϡʔ͸ɼ௨ৗͷ෼ྨͰ͸Ϙλϯʹؔ͢

ΔτϐοΫ 3ʹ෼ྨ͞Ε͍͕ͯͨɼఏҊख๏Λ༻͍Δͱ޿

ΔτϐοΫؔ͢ʹࠂ ੒͞Εɼ෼ྨ݁Ռ͕վળ͞Εܗ17͕

ͨɽ͜ͷΑ͏ʹτϐοΫ͝ͱͷػೳ͕ಡΈऔΓ΍͘͢ͳͬ

ͨ͜ͱͰɼ࣮ࡍʹ։ൃऀ͕ϢʔβϨϏϡʔΛࢀর͢Δ৔߹

ʹɼ͞ٴݴΕ͍ͯΔػೳͷ൑ผ͕୹࣌ؒͰ͑ߦΔΑ͏ʹͳ

Δͱ͑ߟΒΕΔɽ

4.3 ݧ࣮ 3: ϝʔϦϯάϦετ

4.3.1 ର৅ݧ࣮

ຊ࣮ݧͷର৅ͱͯ͠ɼApache Commons User List[15]ʹ

౤͞ߘΕͨ e-mailΛ༻͍ͨɽApache Commons User List

͸ɼApacheιϑτ΢ΣΞ؅͕ஂࡒཧ͍ͯ͠Δ javaίϯϙʔ

ωϯτϢʔβؒͷ࿈བྷͷͨΊʹ࢖ΘΕΔϝʔϦϯάϦετ

Ͱ͋Δɽ౤͞ߘΕΔ e-mailͷେଟ਺͸ Apache Commons

ʹଐ͢Διϑτ΢ΣΞΛࡍͨ͠༺࢖ͷٕज़తͳ࣭໰ͱͦΕ

ʹର͢Δฦ౴Ͱ͋ΓɼϢʔβϑΥʔϥϜͱͯ͠ػೳ͍ͯ͠

Δɽ·ͨɼͦͷଞʹιϑτ΢ΣΞͷ࠷৽όʔδϣϯϦϦʔ

εͷΞφ΢ϯεɼόάใࠂɼιϑτ΢ΣΞ༷࢓ʹ͍ͭͯͷ

࣭໰ͳͲͷ e-mailؚ͕·Ε͍ͯΔɽ2002೥ 9݄͔Β 2003

೥ 1݄·Ͱʹ౤͞ߘΕͨɼϝʔϦϯάϦετதͷ e-mailΛ

1,000݅औಘ͠ɼࠩग़ਓλΠτϧͱຊจΛநग़͢ΔɽҎԼ

ʹऔಘͨ͠ e-mailͷҰྫΛࣔ͢ɽ✓ ✏
Subject: [Jelly] Import and Include tags

What are the differences between the import and in-

clude core tags? When to use one vs the other?✒ ✑
͜ͷϝʔϧʹ͸ɼApache Commonsʹଐ͢ΔεΫϦϓτ

ΤϯδϯͰ͋Δ Jellyʹ͍ͭͯɼʠImportʡͱʠIncludeʡͷ

λάͷ͍࢖෼͚ʹ͍ͭͯͷ࣭໰͕ॻ͔Ε͍ͯΔɽ͜ͷΑ͏

ʹɼϢʔβίϛϡχςΟͱͯ͠༻͍ΒΕΔϝʔϦϯάϦε

τ͸ɼଟ͘ͷϢʔβ͕͍ͮ࢖Β͍ͱ͍ͯͬࢥΔػೳ΍ɼಛ

ఆͷόʔδϣϯͰͷόάใؚ͕ࠂ·Ε͓ͯΓɼ͜ΕΒΛղ

ੳ͢Δ͜ͱͰ։ൃऀʹͱͬͯ༗ӹͳ৘ใ͕ಘΒΕΔจॻू

߹Ͱ͋Δɽ

4.3.2 ධՁج४

ຊ࣮ݧͰ͸ɼର৅ͱͳΔϝʔϦϯάϦετʹ͍ͭͯɼLDA

ʹΑΔτϐοΫ෼ྨΛ͍ߦɼϝʔϧதͰ͞ٴݴΕ͍ͯΔι

ϑτ΢ΣΞ͝ͱʹτϐοΫ෼ྨ͢Δɽ௨ৗͷ෼ྨ݁Ռͱఏ

Ҋख๏Λ༻͍ͨ෼ྨ݁ՌΛൺֱ͠ɼఏҊख๏Λ༻͍Δ͜ͱ

ͰɼτϐοΫ෼ྨ͕ΑΓਖ਼֬ʹͳ͍ͬͯΔ͔ΛɼτϐοΫ

ͷओཁूޠ߹ʹొ৔͢Δ୯ޠΛ༻͍ͯධՁ͢Δɽ

4.3.3 ͷઃఆݧ࣮

ݧ࣮ 2ͱಉ༷ʹɼ௨ৗͷ෼ྨͰ༻͍ΔετοϓϫʔυϦ

ετʹ͸ Oracle TextͷӳޠετοϓϫʔυϦετΛ༻͍

ͨɽ1,000݅ͷ e-mailΛ୯ޠ෼ׂ͠ɼશମͰ ͷ୯ޠ67,882

ͱͳͬͨɽ߹ूޠ

4.3.4 จॻ͔Βετοϓϫʔυநग़

จॻதͷ୯ޠͷ DFΛܭଌͨ݁͠ՌɼʠisʡɼʠaʡͳͲͷ

ҰൠతͳετοϓϫʔυʹՃ͑ͯɼʠreʡɼ”date”ͳͲͷ݅

໊΍౤ߘ೔࣌΍ͳͲͷද࢖ʹهΘΕ͍ͯΔ୯ޠͷ DFͷ஋

ͷ͏ͪɼจॻதʹසग़͢ޠͳ͍ͬͯͨɽ͜ΕΒͷ୯͘ߴ͕

Δ͕෼ྨͷࢦඪʹͳΓʹ͍͘ͱ͑ߟΒΕΔ DF͕ 0.1Ҏ্

ͷ୯ޠ 233݅Λ௨ৗͷετοϓϫʔυϦετʹ௥Ճ͢Δ͜

ͱͰɼ৽͍͠ετοϓϫʔυϦετΛ࡞੒ͨ͠ɽ࡞੒ͨ͠

ετοϓϫʔυΛ༻͍ͯ LDAʹΑΔτϐοΫ෼ྨΛͬߦ

ͨɽ֫ಘτϐοΫ਺͸ϝʔϧதͰ͞ٴݴΕΔͱ͑ߟΒΕΔ

ιϑτ΢ΣΞ਺ΑΓे෼ʹଟ͍ 20ͱͨ͠ɽ

4.3.5 ߹τϐοΫ౷ࣅྨ

τϐοΫ 0͔Β 19·Ͱͷશͯͷ୯ޠΛೖྗͱ͠ɼτϐο

Ϋؒͷڑ཭Λࢉग़͢ΔɽτϐοΫؒͷڑ཭Λσϯυϩάϥ

Ϝͱͯ͠ग़ྗͨ݁͠ՌΛਤ 5ʹࣔ͢ɽ

·ͨɼ౷߹લͷτϐοΫओཁूޠ߹Λද 4.3.5ʹࣔ͢ɽ࠷

΋ڑ཭ͷ͍ۙτϐοΫ 1ͱτϐοΫ 13ͷओཁޠΛද 4.3.5
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ਤ 5 τϐοΫؒڑ཭ͷσϯυϩάϥϜɿϝʔϦϯάϦετ

ͰݟΔͱɼઌ಄෇ۙʹʠjellyʡؚ͕·Ε͓ͯΓɼ͜ΕΒ͸

྆ํͱ΋Apache Jellyʹؔ͢Δϝʔϧ͕෼ྨ͞Εͨτϐο

ΫͰ͋Δͱ͑ߟΒΕΔɽ·ͨɼσϯυϩάϥϜΛݟΔͱτ

ϐοΫ 9ɼ10ɼ1ɼ13͕ଞτϐοΫͱ͸཭ΕͯΫϥελϦϯ

ά͞Ε͍ͯΔɽ͜ΕΒͷτϐοΫશͯͷओཁޠʹ͸ʠjellyʡ

͕ొ৔͓ͯ͠ΓɼଞτϐοΫͷओཁूޠ߹ʹ͸ؚ·Ε͍ͯ

ͳ͔ͬͨɽΑͬͯɼApache Jellyʹؔ͢ΔτϐοΫ͕ 1ͭ

ʹ·ͱ·ͬͨͱ͑ߟΒΕΔɽ·ͨɼτϐοΫ 2ͱτϐοΫ

19͸ JDBC Utility Componentʹؔ͢ΔτϐοΫͰ͋Δ

͕ɼτϐοΫؒڑ཭͕খ͘͞ɼྨࣅτϐοΫͰ౷߹͞Εɼ

JDBCʹؔ͢ΔτϐοΫ͕ 1ͭʹ·ͱ·ͬͨɽ

4.3.1અʹ͓͍ͯ۩ମྫͱͯࣔͨ͠͠ e-mail͸ɼ௨ৗͷ

෼ྨͰ͸ Apache Validatorʹؔ͢ΔτϐοΫʹ෼ྨ͞Ε

͍͕ͯͨɼఏҊख๏Λ༻͍ͨ৔߹Ͱ͸ Apache Jellyʹؔ͢

ΔτϐοΫʹ෼ྨ͞Ε͓ͯΓɼ෼ྨ݁Ռ͕վળ͞Εͨɽ

5. ࡯ߟ

5.1 ධՁ݁Ռ

ݧ࣮ 1 Ͱ͸ఏҊख๏͕௨ৗͷ෼ྨΑΓ΋෼ྨਫ਼౓͕ߴ

͔ͬͨ݁Ռʹ͍ͭͯɼఏҊख๏தͷετοϓϫʔυϦετ

ʹ୯ޠΛ௥Ճ͢Δߦఔ͕ಛʹͨ͠ݙߩͱࢥΘΕΔɽຊ࣮ݧ

Ͱ༻͍ͨςετέʔεهड़ͷΑ͏ʹɼҰൠతͰ͸ͳ͍͕ಛ

ఆͷ୯͕ޠશจॻதʹසग़͢Δͱ͍͏ಛ௃Λ࣋ͬͨࣗવݴ

ϊΠζͱ͕ޠΛ෼ྨର৅ͱ͢Δ৔߹ɼ͜ΕΒͷ୯܈จॻޠ

ͳͬͯ͠·͏ɽ͜Ε͕ɼ௨ৗͷετοϓϫʔυΛ༻͍ͨ৔

߹Ͱͷ෼ྨ݁Ռ͕ετοϓϫʔυϦετΛ༻͍ͳ͍৔߹ͷ

݁ՌΑΓ΋վળ͞Εͳ͔࣮ͬͨ݁ݧՌͷཁҼͰ͋ΔɽఏҊ

ख๏ʹΑΓετοϓϫʔυΛ௥Ճ͠ద౰ͳෆཁ͕ޠআ֎͞

Εͨ͜ͱͰɼLDA͕ΑΓಛ௃తͳޠΛೝࣝ͠΍͘͢ͳΓɼ

෼ྨ݁Ռ͕վળ͞Εͨͱ͑ߟΒΕΔɽ࣮ݧ 2ɼ3Ͱ͸ɼ௨

ৗͷ෼ྨͰ͸ͨͬޡτϐοΫʹ෼ྨ͞Ε͍ͯͨจॻ͕ఏҊ

ख๏ʹΑͬͯਖ਼͍͠τϐοΫʹ෼ྨ͞Εͨɽ͜Ε͸ετο

ϓϫʔυநग़ʹΑΓෆཁ͕ޠऔΓআ͔Εͨ͜ͱͰ෼ྨͷਫ਼

ද 6 τϐοΫͷओཁूޠ߹ɿϝʔϦϯάϦετɼఏҊख๏
τϐοΫ ओཁޠ

0

public void idx protected class bigdecimal

return boolean bean timestamp values long java object attributes org double

string apache

1
jelly paul tag org apache tags var set foo script output libbrecht run

xmlns java impl class activemath xml

2
org java apache jar dbcp user yahoo cli mysql mail jdbc http class mailto

garrett gmane smith command john

3

jxpath test string getvalue dmitri xforms pointer context label

configuratorcontext ldap user jxpathcontext daniel xml return org book

field

4
betwixt apache org junit java class bean test xml abstractbeanwriter user

beanreader xmlintrospector thread debug lang vfs martin torque

5
digester object string properties public property bean xml rule user file

connecturi org class element help apache mailto key

6
java org apache catalina core source unknown invoke error net postgresql

logging yahoo lang connection trace io reflect logfactory

7
apache org map user mailto object mail collections integer java stephen

int listutils dynabean maputils help tomap predicatedlist moritz

8
mailto user mail apache org help digester october original users pm scott

mark comp parameter nbsp rule gmane friday

9
test jelly knut null expected user wannheden mail xmlunit isempty tag org

stringutils parse isspaces xu lang gmane comp

10
james yahoo strachan http uk jelly xml file need ll page user weblogs web

radio music sport news charts

11
user comp gmane will could craig ve time work don make need ll different

release class bug implementation good

12
org apache user validator mailto file help mail form http ftp gmane comp

fileupload field problem tan license release

13
error javac jelly org apache ant java class maven symbol sandbox tags src

peter home apps location resolve cannot

14

digester java org apache jar xerces xml servlet parse lang

xmldocumentfragmentscannerimpl region impl validator web parsers

nosuchmethoderror parser error

15
beanutils string java public org apache bean propertyutils custom lang

class util void object certification user seacor problem return

16
httpclient user option org apache id http string post options header

column create system main robert application problem help

17

digester object person mail intended john please builder information

stack confidential httpclient scioworks build organisation sender pop

recipient will

18
log logging apache org struts thread tomcat logger user debug class file

jar messages safety properties appender web classes

19
pool connection dbcp apache org jdbc user parameter tomcat driver

datasource connections java null getconnection sql conn comp idle

౓্͕ͨͨ͠޲ΊͰ͋Δɽ࣮ݧ 1ɼ2ɼ3ͷ݁ՌΑΓɼ༷ʑ

ͳυϝΠϯͷจॻ෼ྨʹରͯ͠ఏҊख๏͕༗ޮͰ͋Δͱ͍

͑Δɽ

5.2 ఏҊख๏ͷద༻ൣғ

ຊख๏தͷɼจॻ͔Βͷετοϓϫʔυநग़ɼྨࣅτ

ϐοΫ౷߹ͷ྆ॲཧ͸ɼಉ͡υϝΠϯͷจॻΛूΊͨର৅

จॻू߹ʹ༗ޮͰ͋Δɽ͜Ε͸ɼಉ͡υϝΠϯͷจॻ܈ʹ

͸͋Δఔ౓ͷසग़ొ͕ޠ৔͢Δͱ͍͏લఏ͕͋ΔͨΊͰ͋

Γɼಉ͡୯͕ޠසग़͠ͳ͍จॻू߹ʹద༻͢Δ৔߹ʹ͸ɼ

෼ྨ݁Ռͷվળ͸ظ଴Ͱ͖ͳ͍ɽྫ͑͹ɼશ͘ผͷυϝΠ

ϯ͔Βগ਺ͣͭจॻΛूΊͨจॻू߹ΛτϐοΫ෼ྨ͠ɼ

ؔ࿈ੑΛൃ͢ݟΔͱ͍ͬͨ໰୊ઃఆͳͲͰ͸ɼຊख๏͸௨

ৗͷ෼ྨͱಉఔ౓ͷਖ਼֬ੑʹͳΓޮՌΛൃ͢شΔ͜ͱ͕Ͱ

͖ͳ͍ͱ͑ߟΒΕΔɽ

2.1અͰड़΂ͨΑ͏ʹɼLDAͰ͸طଘͷ෼ྨ݁ՌΛࢣڭ

σʔλͱͯ͠৽نจॻͷτϐοΫΛਪఆ͢Δ͜ͱ͕Ͱ͖

Δɽ࣮ࡍͷτϐοΫਪఆͰ͸ɼ৽نจॻʹ͸ࢣڭσʔλͷ

จॻू߹ͱಉ͡υϝΠϯʹଐ͢ΔจॻΛ༻͍Δͱ͑ߟΒΕ

ΔͷͰɼຊख๏Ͱ࡞੒ͨ͠ετοϓϫʔυϦετΛ༻͍Δ

͜ͱ͕༗ޮͰ͋Δɽ

ετοϓϫʔυநग़ͷࡍʹ͸ DF্Ґͷ୯ޠΛআ֎͢Δ
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͕ɼ͜ͷᮢ஋͸ 3छྨͷ࣮͔ݧΒର৅ʹΑͬͯద੾ͳ஋͕

ҟͳΔ͜ͱ͕෼͔ͬͨɽςετέʔεͷΑ͏ʹ֤จॻதʹ

ΔจΛଟؚ͘Ήର৅จॻͰ͸ɼDF͕͋·Γ௿͘ͳ͍ͯࣅ

͍͕จॻͷಛ௃Λද͢ͱ͑ߟΒΕΔޠ΋ग़͢ݱΔͨΊɼᮢ

஋͸ߴΊʹઃఆ͢Δඞཁ͕͋Δɽ·ͨɼϢʔβϨϏϡʔ΍

ϝʔϦϯάϦετͳͲɼΑΓޠޱʹ͍ۙର৅จॻͰ͸ DF

ͷޠ͍ߴ͸ൺֱతগͳ͘ɼᮢ ஋͸௿Ίʹઃఆͨ͠ํ͕ྑ͍ɽ

τϐοΫ౷߹ͷᮢ஋ʹ͍ͭͯ΋ಉ༷ͰɼϢʔβ͕τϐοΫ

রࢀΛޠ੒୯ߏͷ߹ूޠ཭ͷσϯυϩάϥϜͱओཁڑؒ

͠ɼ౷߹ͷᮢ஋ΛखಈͰઃఆ͢Δํ๏͕࣌ݱ఺Ͱ͸࠷΋ଥ

౰ͳ౷߹݁ՌΛಘΒΕΔͱࢥΘΕΔɽ͜ΕΒͷᮢ஋ઃఆ͸

Ϣʔβͷ͍ͨͮجʹ֮ײ൑அʹཔΔͨΊɼϢʔβͷτϐο

Ϋ෼ྨʹؔ͢Δഎܠ஌ࣝΛඞཁͱ͢Δ΄͔ᮢͨͬޡ஋ઃఆ

Λ͢Δͱॏཁͳ͕ޠετοϓϫʔυͱͳΓɼ௨ৗͷ෼ྨΑ

Γ΋ਫ਼౓͕མͪͯ͠·͏ɽ͜͏͍ͬͨ໰୊͔Βɼᮢ஋ઃఆ

ͷࣗಈԽ͕ޙࠓͷ՝୊Ͱ͋Δɽ

5.3 ͞ΒͳΔ෼ྨਫ਼౓্޲ͷͨΊʹ

ຊ࣮ݧͰ͸ɼ4.1.3খઅͰࣔͨ͠Α͏ʹɼ೔ຊޠͷର৅จ

ॻʹରͯ͠ܗଶૉղੳΛ͍ߦɼ඼ࢺʹΑͬͯෆཁޠΛ༧Ί

औΓআ͍͍ͯΔɽ͜Εʹର͠ɼӳޠͷର৅จॻ͸୯ޠ෼ׂ

Λ͏ߦͷΈʹࢭ·͍ͬͯΔɽ͜ΕʹΑΓɼӳޠͰॻ͔Εͨ

Facebook for iOSϨϏϡʔɼApache Commons User List

ΛͦΕͧΕର৅ͱ࣮ͨ͠ݧ 2,3Ͱ͸ɼ௨ৗͷετοϓϫʔ

υϦετʹطʹؚ·Ε͍ͯΔ͕ޠ DF্Ґͷ୯ޠʹଟ਺ग़

ɼ೔ຊ͍ߦଶૉղੳΛܗจॻʹରͯ͠΋ޠɽӳ͍ͨͯ͠ݱ

ݶΛࢺͷର৅ͱಉ͡Α͏ʹτϐοΫ෼ྨͷର৅ͱ͢Δ඼ޠ

ఆ͢Δૢ࡞΍ɼޠ༺׆ͷεςϛϯάΛ͏ߦͳͲɼલॲཧͷ

ஈ֊ͰෆཁޠΛऔΓআ͍͓ͯ͘͜ͱͰɼ෼ྨର৅ͷ୯ूޠ

߹͕ΑΓચ࿅Խ͞ΕɼLDAʹΑΔτϐοΫ෼ྨΛ͞Βʹ

ਖ਼֬ʹ͢Δ͜ͱ͕Ͱ͖Δͱ͑ߟΒΕΔɽ

6. ·ͱΊ

ຊߘͰ͸ɼLDAΛࣗવޠݴจॻʹద༻͢Δࡍʹൃੜ͢

Δ໰୊Λಛఆ͠ɼର৅ͱͳΔจॻू߹͔Βετοϓϫʔυ

Λநग़͠௨ৗͷετοϓϫʔυϦετʹ௥Ճ͢Δ͜ͱͰɼ

ର৅จॻʹద੾ͳετοϓϫʔυϦετΛ࡞੒͢Δख๏Λ

ఏҊͨ͠ɽ·ͨɼ෼ྨͨ͠τϐοΫͷྨࣅ౓Λࢉग़͢Δ͜

ͱͰɼτϐοΫ෼ྨͷਖ਼֬ੑΛ্ͤ͞޲Δख๏΋ಉ࣌ʹఏ

Ҋͨ͠ɽ͜ΕΒͷख๏Λ૊Έ߹ΘͤΔ͜ͱͰɼ௨ৗͷ෼ྨ

ख๏ͱൺֱͯ͠ɼ෼ྨͷਖ਼֬ੑ্͕͍ͯ͠޲Δ͜ͱ͕ 3छ

ྨͷจॻू߹Λର৅ͱͨ͠ධՁ࣮ݧʹΑͬͯ֬ೝͰ͖ͨɽ

߹ͷ՝୊ͱͯ͠͸ɼετοϓϫʔυநग़ͱτϐοΫ౷ޙࠓ

ͷᮢ஋ઃఆͷࣗಈԽ΍ɼର৅จॻͷߏจղੳ΍ܗଶૉղੳ

ʹΑΔεςϛϯάͷڧԽͳͲʹΑͬͯޠݴʹΑΔ෼ྨੑೳ

ͷࠩҟΛٵऩ͢Δख๏ͷߟҊͳͲ͕͋Δɽ
ँࣙ ຊͯ͠ࡍʹڀݚɼςετέʔεσʔλͱ෼ੳʹؔ
͢Δ஌ݟΛఏ͍ͩ͘͞ڙ·ͨ͠ɼαϯτϦʔγεςϜςΫ

ϊϩδʔࣜגձࣾ௕୩઒ᆹԆ༷ɼ৿ౢਸ༷ʹਂ͍ͨ͘ँײ
͠·͢ɽ
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