
ηϯασʔλͷՄࢹԽʹ͓͚ΔϢʔβண໨఺ͷػցֶश

౻໺ ଡ1ܚ Ҫ্ ૑଄1 ࣲా ஐ1޿

֓ཁɿ๲େͳηϯασʔλΛऀ࡯؍ͷઐ໳ੑ΍໨తʹԠͯ͡ద੾ʹՄࢹԽ͢Δ͜ͱͰɼऀ࡯؍ͷޮۀ࡞཰
ԽΛਤΔ͜ͱ͕Ͱ͖Δͱظ଴͞ΕΔɽͦ͜Ͱզʑ͸ɼηϯασʔλӾཡ࣌ͷϢʔβͷண໨఺৘ใΛऩू͠ɼ

දࣔ͞Ε͍ͯΔηϯασʔλͷಛ௃ྔΛઆ໌ม਺ͱͯ͠ɼ͋ࢣڭΓػցֶशΞϧΰϦζϜͷҰͭͰ͋Δϥ

ϯμϜϑΥϨετ๏Λద༻͢Δ͜ͱʹΑΓɼ֤σʔλʹ͍ͭͯͲͷಛ௃ྔ͕ண໨͞ΕΔ͔Λਪఆ͢Δख๏

ΛఏҊ͍ͯ͠ΔɽຊߘͰ͸ɼզʑ͕հࢪޢઃͰͷ࣮ݧͰಘͨɼর౓ͱՃ଎౓σʔλΛ༻ֶ͍ͯͨͬߦश࣮

Խख๏ʹΑΒͣࢹͷ݁Ռɼর౓ηϯασʔλʹରͯ͠͸ɼՄݧड़΂ΔɽධՁ࣮͍ͯͭʹݧΑͼධՁ࣮͓ݧ

Ϣʔβ͸σʔλͷมԽ͕େ͖͍෦෼ʹண໨͢ΔͨΊɼߴਫ਼౓Ͱண໨఺ਪఆ͕ՄೳͰ͋Δ͜ͱ͕෼͔ͬͨɽ

ҰํɼՃ଎౓ηϯασʔλʹରͯ͠͸ɼϢʔβʹΑͬͯ΋ɼՄࢹԽख๏ʹΑͬͯ΋ண໨఺͕ҟͳΔ͜ͱ͕෼

͔ͬͨɽޙࠓɼՃ଎౓ηϯαʹରͯ͠ྑ͍ண໨఺ਪఆΛ͏ߦՄࢹԽख๏΍ಛ௃ྔΛ୳͢ࡧΔඞཁ͕͋Δɽ

Machine Learning of User Attentions in Sensor Data Visualization

KEITA FUJINO1 SOZO INOUE1 TOMOHIRO SHIBATA1

1. ͸͡Ίʹ

ۙ೥ɼεϚʔτϑΥϯͷීٴ΍ηϯασόΠεͷখܕ

Խɾ௿Ձ֨Խ͕ਐΈɼ͜ΕΒΛར༻༷͕ͨ͠ڀݚʑߦΘΕ

͍ͯΔɽྫ͑͹ɼর౓ηϯα΍ిྗηϯαΛར༻͠ɼՈఉ

಺ͰͷߦಈΛηϯγϯά͢Δڀݚ [1]΍Ґஔηϯαͱফඅ

ిྗηϯαΛར༻ͨ͠ߦಈηϯγϯάͷڀݚ [2]ͳͲ͕ߦ

ΘΕ͍ͯΔɽ͜ΕΒͰಘΒΕͨ๲େͳηϯασʔλͷ׆༻

ํ๏ͱͯ͠ɼୈҰʹ͸ՄࢹԽ͕͑ߟΒΕΔɽͦͷࡍɼ࡯؍

ऀͷઐ໳ੑ΍໨తʹΑͬͯ΋σʔλͷண໨఺͕ҟͳΔ͜ͱ

ऀ࡯؍ͳֶ͠शͰ͸ͳ͘ɼࢣڭΒΕΔͨΊɼ୯ͳΔ͑ߟ͕

ͷࢹ఺Λ͋ࢣڭΓػցֶशʹΑΓྀߟʹೖΕͨՄࢹԽ͕ظ

଴͞ΕΔɽ͜ͷ๲େͳηϯασʔλΛऀ࡯؍ͷઐ໳ੑ΍໨

తʹΑͬͯద੾ʹՄࢹԽ͢Δ͜ͱʹΑͬͯۀ࡞ͷޮ཰ԽΛ

ਤΔ͜ͱ͕Ͱ͖Δɽͦ͜ͰຊߘͰ͸ɼηϯασʔλӾཡ࣌

ͷϢʔβͷண໨఺Λऩू͠ɼ͋ࢣڭΓػցֶशΞϧΰϦζ

ϜΛద༻͢Δ͜ͱʹΑΓɼࣗಈతʹద੾ͳՄࢹԽΛ࣮͢ݱ

Δख๏ΛఏҊ͢Δɽͦͷ݁ՌɼσʔλͷมԽ͕໌ྎͷηϯ

ασʔλ͸͍ߴਫ਼౓Ͱண໨఺Λਪఆ͢Δ͜ͱ͕Ͱ͖ͨɽ͠

͔͠ɼσʔλ͕ৗʹมಈ͠ଓ͚ΔΑ͏ͳηϯασʔλͷ৔

߹ʹ͸ਪఆਫ਼౓͕গ͠௿͘ͳ͕ͬͨɼ྆ऀͱ΋νϟϯεϨ

1 ۝भۀ޻େֶେֶӃ

ϕϧΑΓ΋͘ߴͳͬͨɽ

ຊ࿦จͰͷݙߩ͸ҎԼͷͱ͓ΓͰ͋Δɽ

• ๲େͳηϯασʔλ͔ΒϢʔβ͕ண໨͢Δͱ͑ߟΒ
ΕΔ෦෼ͷΈΛՄࢹԽͰ͖Δख๏ΛఏҊ͠ɼͦͷਫ਼౓

Λࣔͨ͠ɽ͜ͷख๏͸Ϣʔβͷࢹ఺Λ͋ࢣڭΓֶश͢

Δͱ͍͏ɼࢣڭͳֶ͠शʹΑΔՄࢹԽͱ͸ҟͳΔΞϓ

ϩʔνΛऔ͍ͬͯΔɽ

• Ϣʔβͷண໨ʹͲͷηϯαಛ௃ྔ͕د༩͢Δ͔ΛɼΞ
ϯαϯϒϧֶशʹΑΔॏཁ౓͔Βநग़ͨ͠ɽ

• ຊख๏͸ը૾͔Βͷண໨఺ͷֶशͱ͸ҟͳΓɼ͋Δη
ϯασʔλͷҟͳΔՄࢹԽख๏ʹ΋ద༻Ͱ͖Δํ๏Ͱ

͋Δɽͦ͜Ͱɼֶशͨ͠ਪఆϞσϧΛɼผͷՄࢹԽख

๏ʹ΋ద༻Ͱ͖Δ͔Ͳ͏͔Λͨ͠ূݕɽ

2. ؔ࿈ڀݚ

σʔλͷՄࢹԽΛ͏ߦ৔߹ʹɼͲͷՄࢹԽ͕ద੾͔ਪન

͢ΔγεςϜ͕ఏҊ͞Ε͍ͯΔ [3]ɽ͔͠͠ɼηϯασʔ

λͳͲͷ࣌ྻܥσʔλͷ৔߹ɼҰൠతʹંΕઢάϥϑΛ༻

͍ΒΕΔ͜ͱ͕ଟ͍ɽՄࢹԽख๏͕ݶΒΕΔͨΊ͜ͷγε

ςϜΛར༻͢Δ͜ͱ͸͋·Γҙຯ͕ͳ͍ɽ͜ͷ࣌ྻܥσʔ

λʹಛԽͨ͠γεςϜ͕ఏҊ͞Ε͍ͯΔ [4]ɽϢʔβ͕Մ

σʔλͷண໨఺ΛΛζʔϜ͢Δ͜ͱͰͦྻܥԽ͞Εͨ࣌ࢹ
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ͷ෦෼ͷΈΛՄࢹԽ͠ɼ͞ΒʹͲͷ෦෼ΛζʔϜͨ͠ͷ͔

͕πϦʔ্ʹද͞ݱΕΔɽ͜ͷ৔߹ɼσʔλͷྔ͕๲େʹ

ͳΔͱԿ͕ඳը͞Ε͍ͯΔͷ͔೺ѲͰ͖ͣʹζʔϜ͢Δ͜

ͱ͕ࠔ೉ͱͳΔɽ͜ͷΑ͏ͳ໰୊Λղফ͢ΔͨΊʹɼ3࣍

Խ͢Δख๏͕ఏҊ͞Ε͍ͯࢹσʔλΛՄྻܥͰ্ۭ࣌ؒݩ

Δ [5]ɽ͜ͷख๏Λར༻͢Δ͜ͱͰ๲େͳηϯασʔλͰ

΋ՄࢹԽ͢Δ͜ͱ͕ՄೳͱͳΔɽ͔͠͠ɼ3্ۭ࣍ؒݩͰ

ද͢ݱΔͱ Δ͜ͱ͢࡯؍ฏ໘্ͷ৔߹ͱൺֱ͢Δͱݩ2࣍

Ͱ͸๲େͳηϯασʔλΛࣗಈߘ೉ʹͳΔɽͦ͜Ͱຊࠔ͕

తʹద੾ͳ෦෼ͷΈΛՄࢹԽ͢Δख๏ΛఏҊ͢Δɽ

3. ఏҊख๏

ఏҊख๏Ͱ͸ɼηϯασʔλͱͦͷՄࢹԽ݁Ռɼ͞Βʹ

ͦͷՄࢹԽ݁ՌΛͨݟਓ͕ண໨Λͨ݁͠Ռͷσʔλ͕ऩ

ू͞Ε͍ͯΔ͜ͱΛલఏͱ͢Δɽࠓճ͸ண໨Λͨ݁͠Ռͷ

σʔλͱͯ͠ɼՄࢹԽ͞Εͨηϯασʔλʹରͯ͠Ϣʔβ

͕ண໨ͨ͠Օॴʹ੺࿮Λ෇͚ͨ݁ՌΛར༻ͨ͠ɽ͜ΕΒΛ

੒࡞ਪఆΞϧΰϦζϜΛҎԼͷखॱͰ࡞ζʔϜૢͯ͠ʹݩ

͢Δɽ

( 1 ) ηϯασʔλΛਤ 1 ͷΑ͏ʹݻఆ௕ͷ࣌ؒ෯Ͱ෼ׂ

͢Δɽ

( 2 ) ෼ׂͨ۠ؒ͠͝ͱʹಛ௃ྔΛ͢ࢉܭΔɽ

( 3 ) ۠ؒ಺Ͱ൒෼Ҏ্ண໨͞Ε͍ͯΕ͹ Tɼͦ͏Ͱͳ͚Ε

͹ FͱϥϕϧΛ෇͚Δɽ

( 4 ) ͜ΕʹΑΓɼਤ 1ͷΑ͏ͳֶशσʔλ͕࡞੒͞ΕΔɽ

੺࿮͸Ϣʔβ͕ண໨ͨ͠Օॴɼσʔληοτͷ੨ؙ͸

ಛ௃ྔɼҰ൪ӈ͕ϥϕϧ͍ࣔͯ͠Δɽ

( 5 ) T / FΛ໨తม਺ʹɼͦΕҎ֎ͷಛ௃ྔΛઆ໌ม਺ͱ

ɽͦͷ݁Ռɼηϯασʔ͏ߦցֶशΛػΓ͋ࢣڭͯ͠

λ͔Βண໨఺Λग़ྗ͢ΔΞϧΰϦζϜ͕Ͱ͖Δɽ

͜ͷ࡞੒ֶͨ͠शΞϧΰϦζϜΛར༻͢Δ͜ͱʹΑΓɼ

৽ͨͳηϯασʔλʹରͯࣗ͠ಈతʹண໨͢΂͖఺Λఏࣔ

͢Δ͜ͱ͕Ͱ͖Δɽ

ຊߘͰ͸ɼηϯασʔλͱͯ͠ຊߦ͕ࣨڀݚͳ͍ͬͯΔ

հࢪޢઃͰͷߦಈ෼ੳ࣮ݧͷࡍʹಘΒΕ͍ͯΔ̎छͷηϯ

ασʔλΛར༻࣮ͯ͠ݧͱධՁΛߦͳͬͨɽՄࢹԽ͞Εͨ

̎छͷηϯασʔλʹରͯ͠ཧܥେֶӃੜΛର৅ͱͨ͠

ඃ͕ऀݧண໨ͨ͠Օॴʹ੺࿮Λ෇͚ͯ΋Β͏ɽͦͷ࣌ʹ੺

࿮ͷ࠲ඪ͕Ͳͷ࣌ؒଳʹ͋Δ͔Λऔಘ͢Δɽͦͯ͠खॱʹ

ैͬͯσʔληοτΛ࡞੒͠ɼ͋ࢣڭΓػցֶशΛ͏ߦɽ

खॱ (5)ͷ͋ࢣڭΓػցֶश͸ࠓճɼϥϯμϜϑΥϨετ

๏Λར༻ͨ͠ɽ

4. ධՁ

ຊߘͰ͸ҎԼͷ 4ͭʹ͍ͭͯධՁΛ͏ߦɽ

( 1 ) ண໨఺ΛਪఆͰ͖͔ͨ

( 2 ) Ͳͷಛ௃ྔͷॏཁ౓͕͔͍ߴ

( 3 ) ਪఆ݁ՌΛ࣮ࡍʹՄࢹԽͨ͠৔߹ʹݟ΍͍͔͢

ਤ 1 σʔληοτͷ࡞੒ํ๏ͷྫ

( 4 ) ͋ΔՄࢹԽख๏ͷֶशΞϧΰϦζϜΛར༻ͯ͠ଞͷՄ

Խख๏Ͱ΋ਪఆՄೳ͔ࢹ

(1)ʹؔͯ͠͸ɼ࣮ Ϣʔβ͕ண໨ͨ͠ՕॴΛਪఆͰ͖ʹࡍ

͍ͯΔ͔ධՁ͢ΔͨΊʹ͏ߦɽ(2)ʹؔͯ͠͸ɼϢʔβ͕

ՄࢹԽ͞ΕͨσʔλʹͲͷΑ͏ͳಛ௃͕͋Δ৔߹ʹண໨͠

͍ͯΔ͔ධՁ͢ΔɽͦͷͨΊʹϥϯμϜϑΥϨετ͔Βಘ

ΒΕΔಛ௃ྔͷॏཁ౓͔Β෼ੳ͢Δɽ(3)ʹؔͯ͠͸ɼண

໨఺ͷਪఆ݁Ռ͔ΒՄࢹԽͨ͠৔߹ʹͦͷՄࢹԽ͕༗༻Ͱ

͋Δ͔ΛධՁ͢ΔɽͦͷͨΊʹ࣮ࡍʹண໨఺Λਪఆͯ͠Մ

ɽ(4)ʹؔͯ͠͸ɼ֤ηϯα͝ͱʹ͋Δ͏ߦԽΛࢹ 1छͷ

ՄࢹԽख๏ͷֶशΞϧΰϦζϜΛར༻ͯ͠ଞํͷՄࢹԽख

๏ʹ΋ద༻Մೳ͔ධՁ͢Δɽ۩ମతʹর౓ηϯαΛശͻ͛

ਤͰՄࢹԽͨ͠৔߹ʹ࡞੒ֶͨ͠शΞϧΰϦζϜΛ๮άϥ

ϑͷ৔߹Ͱ΋ਪఆՄೳ͔ɼ·ͨٯͷ৔߹΋ਪఆՄೳͰ͋Δ

͔ΛධՁ͢Δɽ

4.1 հࢪޢઃͰͷηϯγϯάσʔλ

հࢪޢઃͰͷηϯγϯά಺༰͸ɼεϚʔτϑΥϯͷর

౓ηϯαٴͼηϯαλάͷՃ଎౓ηϯαΛར༻ͯ͠ 100

msִؒͰηϯα৘ใΛऩू͢Δɽ͜ͷऩूͨ͠σʔλΛ

΋ͱʹਓͷߦಈ෼ੳͳͲΛ͜͏ߦͱ͕໨తͰ͋Δɽηϯ

αλά͸ Texas Instruments ࣾͷ SimpleLink SensorTag

CC2650STKΛར༻͠ɼར༻ऀݸਓͷ෦԰ͷϕουԣٴͼ

հޢ৬һͷڳͷ෦෼ʹઃஔɾ૷ணΛ͢ΔɽεϚʔτϑΥϯ

͸ Android OS͕౥͞ࡌΕͨ୺຤Λར༻͠ɼηϯαλάΛ

ઃஔ͍ͯ͠Δ෦԰ٴͼڞ༻εϖʔεʹઃஔ͢ΔɽຊߘͰ͸

͜͜ͰಘΒΕͨর౓ηϯαͱՃ଎౓ηϯαͦΕͧΕ 50೔

෼ͷηϯασʔλΛར༻ͨ͠ɽ

4.2 ධՁγεςϜ

Γɼਤͨ͋ʹ͏ߦΛݧ࣮ 2ͷΑ͏ͳWeb্Ͱಈ͢࡞Δ

ධՁγεςϜΛ։ൃͨ͠ɽޠݴ༺࢖͸ JavaScriptɼ࢖༻ϒ

ϥ΢β͸ Google Chromeͱͨ͠ɽը໘ͷߏ੒͸ը໘தԝ
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෦ʹηϯασʔλΛՄࢹԽͨ͠΋ͷΛදࣔ͢Δɽ͜ͷՄࢹ

Խ͞Εͨ΋ͷʹରͯ͠੺࿮Ͱண໨఺ʹҹΛ͚ͭΔɽண໨఺

͕ෳ਺͋Δ৔߹ɼը໘Լ෦ʹ͋Δʮ࿮ͷ௥ՃʯͷϘλϯΛ

ԡ͢͜ͱʹΑͬͯ੺࿮Λ௥Ճ͢Δ͜ͱ͕Ͱ͖Δɽશͯͷண

໨఺ʹ੺࿮Λ෇͚ऴΘΔͱʮ࣍΁ਐΉʯͷϘλϯΛԡ͢͜

ͱͰ࣍ͷσʔλ΁ਐΉ͜ͱ͕Ͱ͖Δɽ۩ମతͳ࣮ํݧ๏ʹ

͍ͭͯ͸߲࣍Ͱड़΂Δɽ

ਤ 2 ΔධՁγεςϜ͢༺࢖

4.3 ධՁ࣮ݧ

ՄࢹԽ͢Δηϯασʔλ͸ຊࡏݱ͕ࣨڀݚհࢪޢઃͰ

ಘΒΕ͍ͯΔর౓ηϯαͱʹࡍͷݧಈ෼ੳ࣮ߦΔ͍ͯͬߦ

Ճ଎౓ηϯαͷ 2छྨͱͨ͠ɽর౓ηϯα͸ 1೔෼ͷσʔ

λɼՃ଎౓ηϯα͸ 1࣌ؒ෼ͷσʔλΛϥϯμϜʹՄࢹԽ

ͨ͠ɽͦͷࡍɼηϯα͝ͱʹ͑ߟΒΕΔ 2छͷՄࢹԽख๏

Λ༻͍ͯՄࢹԽΛͨͬߦɽর౓ηϯα͸ਤ 3ͱਤ 4ͷΑ͏

ʹ 1෼͓͖ͷശͻ͛ਤͱ 10෼͓͖ͷฏۉ஋Λදͨ͠๮ά

ϥϑͷ 2छɼՃ଎౓ηϯα͸ਤ 5ͱਤ 6ͷΑ͏ʹ X࣠ɼY

࣠ɼZ࣠ผʑͷ৔߹ͱ 3࣠߹੒஋ͷ৔߹ͷ 2छΛંΕઢά

ϥϑͰՄࢹԽͨ͠ɽ͜ͷՄࢹԽ͞Εͨάϥϑʹରͯ͠ɼඃ

੺࿮Ͱண໨఺ʹҹΛ෇͚ͯ΋Β͏ɽ͜ͷͱ͖ɼ3અʹऀݧ

(1)Ͱͷݻఆ௕ͷ࣌ؒ෯Λর౓ηϯα͸ 1࣌ؒ͝ͱɼՃ଎

౓ηϯα͸ 2෼͝ͱʹ෼ׂͨ͠ɽ͞Βʹɼ3અ (2)Ͱͷಛ

௃ྔͷࢉܭ͸ɼʮ࠷େ஋ (Max)ʯɼʮ࠷খ஋ (Min)ʯɼʮฏۉ

(Mean)ʯɼʮதԝ஋ (Median)ʯɼʮୈ 1࢛෼Ґ਺ (1stQu)ʯɼ

ʮୈ 3࢛෼Ґ਺ (3rdQu)ʯɼʮ෼ࢄ (Var)ʯɼʮඪ४ภࠩ (Sd)ʯɼ

ʮσʔλ਺ (Sample)ʯͷ 9छྨͱͨ͠ɽ3અ (3)Ͱ͸੺࿮ͷ

ඪΛऔಘͯ͠T·ͨ͸࠲ FΛ൑அ͢Δɽ͜ͷۀ࡞Λ 1αΠ

Ϋϧͱͯ͠ɼ23ࡀஉੑͷཧܥେֶӃੜ 5ਓͷඃऀݧʹ 1छ

ͷՄࢹԽख๏ʹ͖ͭ 50αΠΫϧͯͬߦ΋Β͍ܭ 4छྨ෼ͷ

σʔλΛऩूͨ͠ɽ͜ΕʹΑΓ 3અ (4)Ͱࣔ͢σʔληο

τ͕࡞੒͢Δ͜ͱ͕Ͱ͖Δɽ͜ͷ࡞੒ͨ͠σʔληοτΛ

ϥϯμϜʹ൒෼ʹ෼͚ɼͦΕͧΕΛֶशσʔλͱςετ

σʔλͱͯ͠ɼ3અ (5)Ͱࣔ͢Α͏ʹ T / FΛ໨తม਺ʹɼ

ͦΕҎ֎ͷಛ௃ྔΛઆ໌ม਺ͱͯ͠ϥϯμϜϑΥϨετ๏

ͰֶशΛ͏ߦɽຊߘͰ͸۩ମతʹ Rޠݴͷ randomForest

ύοέʔδΛར༻ͨ͠ɽ

͜ͷ 3અ (5)ʹΑͬͯ࡞੒ͨ͠ΞϧΰϦζϜΛར༻ͯ͠

ධՁ߲໨ (1)ʹؔͯ͠ධՁΛ͏ߦɽ֤ηϯαͷ֤ՄࢹԽख

๏ʹ͓͍ͯςετσʔλΛ༻͍࣮ͯࡍʹண໨఺Λਪఆ͢Δ

͜ͱ͕Ͱ͖Δ͔ɼPrecisionɼRecallɼF஋Λ༻͍ͯධՁΛ

ಘΒΕʹࡍͨ͠༺ɽ͞ΒʹϥϯμϜϑΥϨετ๏Λద͏ߦ

ͨಛ௃ྔͷॏཁ౓͔ΒධՁ߲໨ (2)ͷධՁΛ͏ߦɽධՁ߲

໨ (3)ʹؔͯ͠͸߲໨ (1)Ͱண໨఺Λਪఆͨ͠΋ͷΛ࣮ࡍ

ʹՄࢹԽ͠ධՁΛ͏ߦɽධՁ߲໨ (4)ʹؔͯ͠͸۩ମతʹɼ

র౓ηϯαΛശͻ͛ਤͰՄࢹԽͨ͠৔߹ʹ࡞੒ͨ͠Ξϧΰ

ϦζϜΛ๮άϥϑͷ৔߹Ͱ΋ਪఆՄೳ͔ɼ·ͨٯͷ৔߹΋

ਪఆՄೳͰ͋Δ͔ΛධՁ͢Δɽ·ͨɼՃ଎౓ηϯαͷ৔߹

΋ಉ༷ʹͯ͠ධՁΛ͏ߦɽ

ਤ 3 র౓ηϯαͷՄࢹԽͷྫʢശͻ͛ਤʣ

ਤ 4 র౓ηϯαͷՄࢹԽͷྫʢ๮άϥϑʣ

ਤ 5 Ճ଎౓ηϯαͷՄࢹԽͷྫʢX ࣠ɼY ࣠ɼZ ࣠ผʣ

ਤ 6 Ճ଎౓ηϯαͷՄࢹԽͷྫʢ3 ࣠ͷ߹੒஋ʣ
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4.4 ධՁ݁Ռ

·ͣධՁ߲໨ (1) ͷ֤ՄࢹԽख๏ʹ͓͍ͯςετσʔ

λΛ༻͍࣮ͯࡍʹண໨఺Λਪఆ͢Δ͜ͱ͕Ͱ͖Δ͔ධՁ

Λ͏ߦɽද 1͸֤ηϯαͷ֤ՄࢹԽख๏͝ͱͷ Precisionɼ

RecallɼF஋ͷฏۉ஋Λࣔ͢ɽর౓ηϯαΛശͻ͛ਤͰՄ

Խͨ͠৔߹ͷࢹ F஋͸ 81.1%ɼ๮άϥϑͰՄࢹԽͨ͠৔߹

ͷ F஋͸ 83.2%ͱ͍ߴਫ਼౓ΛಘΔ͜ͱ͕Ͱ͖ͨɽ͔͠͠ɼ

Ճ଎౓ηϯαͷ X࣠ɼY࣠ɼZ࣠ͷ 3࣠ผʑͰՄࢹԽͨ͠

৔߹ͷ F஋͸ 61.8%ɼ3࣠߹੒஋ͰՄࢹԽͨ͠৔߹ͷ F஋

͸ 69.0%ͱνϟϯεϨϕϧͷ 50%ΑΓ΋͍ߴਫ਼౓ΛಘΔ͜

ͱ͸Ͱ͖͕ͨɼর౓ηϯαͷ̎छͷՄࢹԽख๏ͱൺֱ͢Δ

ͱ௿͍ਫ਼౓ͱͳͬͨɽ

ද 1 ֤ՄࢹԽख๏͝ͱͷਫ਼౓
ηϯα ՄࢹԽख๏ Precision Recall F ஋

র౓ ശͻ͛ਤ 81.1% 81.1% 81.1%

๮άϥϑ 83.3% 83.2% 83.2%

Ճ଎౓ ંΕઢ (X,Y,Z) 61.8% 62.0% 61.8%

ંΕઢ (3 ࣠߹੒஋) 68.5% 71.8% 69.0%

࣍ʹධՁ߲໨ (2)ʹ͍ͭͯσʔλʹͲͷΑ͏ͳಛ௃͕͋

Δ৔߹ʹண໨ͨ͠ͷ͔ಛ௃ྔͷॏཁ౓͔ΒධՁΛ͏ߦɽਤ

7-10͸֤ՄࢹԽख๏ͰϥϯμϜϑΥϨετ๏Λద༻ͨ͠ࡍ

ʹಘΒΕͨಛ௃ྔͷॏཁ౓Λࣔ͢ɽর౓ηϯαͷ̎छͷՄ

͍ߴʯ͕ಛʹॏཁ౓͕ࢄԽख๏ͷ৔߹ɼʮඪ४ภࠩʯʮ෼ࢹ

ಛ௃ྔͰ͋ͬͨɽ͍࣍Ͱʮ࠷େ஋ʯͱʮฏۉ஋ʯ͕ॏཁ౓

ͱ͍͏݁ՌʹͳͬͨɽՃ଎౓ηϯαͷ͍ߴ͕ 3࣠ผʑʹՄ

ʯʮඪ४ࢄେ஋ʯʮ෼࠷খ஋ʯʮ࠷Խͨ͠৔߹ɼX࣠ͷʮࢹ

ภࠩʯ͕ಛʹॏཁ౓͕͍ߴಛ௃ྔͰ͋ͬͨɽ·ͨɼ3࣠߹

੒஋ΛՄࢹԽͨ͠৔߹΋ X࣠ͷʮ࠷େ஋ʯʮඪ४ภࠩʯʮ෼

ͳ͓ͬͯΓɼՃ଎౓ηϯα͘ߴখ஋ʯ͕ॏཁ౓͕࠷ʯʮࢄ

ͷ̎छͱ΋X࣠ͷಛ௃ྔ͕ಛʹॏཁ౓͕͍ߴͱ͍͏݁Ռʹ

ͳͬͨɽ
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ਤ 7 ശͻ͛ਤͷ৔߹ͷಛ௃ྔͷॏཁ౓
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ਤ 8 ๮άϥϑͷ৔߹ͷಛ௃ྔͷॏཁ౓
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ਤ 9 3 ࣠ผʑͰՄࢹԽͨ͠৔߹ͷಛ௃ྔͷॏཁ౓
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ਤ 10 3 ࣠߹੒஋ͰՄࢹԽͨ͠৔߹ͷಛ௃ྔͷॏཁ౓

࣍ʹධՁ߲໨ (3)ͷ࣮ࡍʹਪఆ݁ՌΛՄࢹԽͨ͠৔߹ʹ

͍ͭͯධՁΛ͏ߦɽਤ 11-14͸ධՁํ๏ (1)ʹΑͬͯண໨

఺Λਪఆͨ݁͠ՌͰ͋Γɼ্෦ͷ੺࿮͸ਪఆՕॴɼԼ෦͸

੺࿮ΛζʔϜͯ͠ՄࢹԽͨ͠΋ͷͰ͋Δɽর౓ηϯαΛശ

ͻ͛ਤͱ๮άϥϑͰՄࢹԽͨ͠৔߹ɼਤʹࣔ͢Α͏ʹਪఆ

͞Εͨண໨ൣғ͸྆ऀͱ΋΄΅ಉ͡৔ॴͰ͋ͬͨɽ·ͨɼ

ਪఆՕॴͷΈΛՄࢹԽ͢ΔͱมԽ͕໌ྎͳՕॴ͕ζʔϜ͞

ΕͯՄࢹԽ͞Ε͍ͯΔͨΊ͠࡯؍΍͘͢ͳͬͨɽ͔͠͠ɼ

Ճ଎౓ηϯαͷ৔߹ɼՄࢹԽ͢Δख๏ʹΑͬͯਪఆՕॴʹ

େ͖ͳҧ͍͕ݟΒΕͨɽ3࣠ผʑʹՄࢹԽͨ͠৔߹ɼਪఆ

Օॴ͸ਤ 13ʹࣔ͢Α͏ʹখ͍͞ൣғͰ͋ͬͨɽ͔͠͠ɼ3

࣠߹੒஋ͷ৔߹ɼਪఆՕॴ͸ਤ 14ʹࣔ͢Α͏ʹ΄ͱΜͲͷ

ൣғ͕ண໨఺ͱਪఆ͞ΕͨɽՃ଎౓ͷ৔߹ɼඃऀݧʹΑͬ

ͯண໨఺͕ҟͳΓɼ͞Βʹಉ͡ඃऀݧͰ΋ՄࢹԽख๏͝ͱ

ʹண໨఺͕ҟͳ͍ͬͯͨͨΊ͜ͷΑ͏ͳҧ͍͕ݟΒΕͨͱ

Խͨ͠ͱ͜ࢹΒΕΔɽ·ͨɼਪఆՕॴΛζʔϜͯ͠Մ͑ߟ

Ζɼর౓ηϯαͷ৔߹ͱಉ͘͡͠࡯؍΍͘͢ͳͬͨɽ
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ਤ 11 ശͻ͛ਤͷ৔߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ਤ 12 ๮άϥϑͷ৔߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ਤ 13 3 ࣠ผʑͰՄࢹԽͨ͠৔߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ਤ 14 3 ࣠߹੒஋ͰՄࢹԽͨ͠৔߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

࣍ʹධՁ߲໨ (4)ͷ͋ΔՄࢹԽख๏Ͱֶशͨ͠΋ͷΛଞ

ͷՄࢹԽख๏ʹదԠͰ͖Δ͔ධՁΛ͏ߦɽද 2͸ผͷՄࢹ

Խख๏ͷΞϧΰϦζϜΛద༻ͨ͠ͱ͖ͷPrecisionɼRecallɼ

F஋ͷฏۉ஋Λࣔ͢ɽ1ߦ໨͸র౓ηϯαͷ๮άϥϑͰֶ

शͨ͠ΞϧΰϦζϜΛശͻ͛ਤʹద༻ͨ݁͠ՌΛࣔͯ͠

͓ΓɼF஋͸ 83.3%ͱ͍ߴਫ਼౓ΛಘΔ͜ͱ͕Ͱ͖ͨɽ̎ߦ

໨͸̍ߦ໨ͷٯͷέʔεΛ͓ࣔͯ͠Γɼͪ͜Β΋ F஋͸

83.2%ͱ͍ߴਫ਼౓ͱͳͬͨɽ̏ߦ໨͸Ճ଎౓ηϯαͷ 3࣠

߹੒஋ͷ৔߹Ͱֶशͨ͠ΞϧΰϦζϜΛ 3 ࣠ผʑʹՄࢹ

Խͨ͠΋ͷʹద༻ͨ݁͠ՌΛ͍ࣔͯ͠ΔɼF஋͸ 55.4%ͱ

νϟϯεϨϕϧͷ 50%ΑΓ΋͍ߴਫ਼౓͕ͩධՁํ๏ (1)ʹ

͓͍ͯͷਫ਼౓ΑΓ΋௿͘ͳ͍ͬͯΔɽ̐ߦ໨͸̏ߦ໨ͷٯ

ͷέʔεΛ͓ࣔͯ͠Γɼͪ͜Β΋ F஋͸ 55.4%ͱνϟϯε

ϨϕϧΑΓ΋͘ߴ͸ͳ͍ͬͯΔ͕ධՁํ๏ (1)ͷ৔߹ΑΓ

΋௿͘ͳ͍ͬͯΔ͜ͱ͕Θ͔Δɽ
ɹ

ද 2 ผͷՄࢹԽख๏ͷΞϧΰϦζϜΛద༻ͨ͠ͱ͖ͷਫ਼౓

ηϯα ֶश ςετ Precision Recall F ஋

র౓ ๮άϥϑɹ ശͻ͛ਤ 83.3% 83.3% 83.3%

ശͻ͛ਤ ๮άϥϑ 83.3% 83.2% 83.2%

Ճ଎౓ 3 ࣠߹੒஋ X,Y,Z 55.3% 55.6% 55.4%

X,Y,Z 3 ࣠߹੒஋ 55.6% 55.3% 55.4%

5. ࡯ߟ

ຊߘͰ͸ɼর౓ηϯαͱՃ଎౓ηϯαͦΕͧΕͰ̎छͷ

ҧ͏ՄࢹԽΛ͍ߦɼϢʔβͷண໨఺Λ໨తม਺ʹɼͦΕҎ

֎ͷಛ௃ྔΛઆ໌ม਺ͱͯ͠ϥϯμϜϑΥϨετ๏Λར༻

ͯ͠ධՁΛߦͳͬͨɽͦͷ݁Ռɼর౓ηϯαͷ৔߹͸ശͻ

͛ਤͱ๮άϥϑͷͲͪΒͱ΋͍ߴਫ਼౓ΛಘΔ͜ͱ͕Ͱ͖ɼ

ʮ෼ࢄʯͱʮඪ४ภࠩʯ͕ॏཁ౓ͷ͍ߴಛ௃ྔͰ͋ͬͨɽ͜

Ε͸ඃ͕ऀݧՄࢹԽ͞Ε͍ͯΔσʔλͷมԽ͕໌ྎͳ෦෼

ʹண໨͍ͯ͠ΔͨΊͱ͑ߟΒΕΔɽ࣮ࡍʹඃ͕ऀݧσʔλ

ͷͲͷ࣌ؒଳʹண໨ͨ͠ͷ͔Λࣔͨ͠΋ͷ͕ਤ 15Ͱ͋Δɽ

ඃݸऀݧʑͰͨݟ৔߹ɼඃऀݧ C͕ശͻ͛ਤͰ͸̍Օॴʹ

ண໨ͨ͠ͷʹର͠ɼ๮άϥϑͰ͸̎Օॴண໨͍ͯ͠Δɽͦ

ΕҎ֎ͷඃऀݧ͸྆ऀͱ΋΄΅ಉ͡৔ॴΛண໨͓ͯ͠Γɼ

ඃऀݧશһ͕σʔλʹมԽ͕ͳ͍࣌ؒଳʹ͸ண໨ͤͣʹม

Խ͕໌ྎͳ෦෼ʹண໨͍ͯ͠Δ͜ͱ͕Θ͔ΔɽͦͷͨΊɼ

ശͻ͛ਤͰֶशͨ͠ΞϧΰϦζϜΛ๮άϥϑʹద༻ͨ͠৔

߹ɼ·ͨͦͷٯͷ৔߹΋ਫ਼౓΋མͪΔ͜ͱͳ͍͘ߴਫ਼౓ͱ

ͳͬͨɽ͞Βʹɼਪఆ݁ՌΛՄࢹԽͨ͠ͱ͜Ζɼശͻ͛ਤ

ͱ๮άϥϑͷͲͪΒͷ৔߹΋มԽ͕େ͖͍࣌ؒଳͷΈ͕

ζʔϜ͞ΕͨͨΊɼͲͷΑ͏ʹมԽ͍ͯ͠Δͷ͔Θ͔Γ΍

͘͢ͳͬͨɽ

࣍ʹՃ଎౓ηϯα͸র౓ηϯαͱൺֱ͢Δͱ௿͍ਫ਼౓ͱ

ͳͬͨɽ͜Ε͸ਤ 16ʹࣔ͢Α͏ʹɼඃऀݧʹΑͬͯண໨

͍ͯ͠Δ࣌ؒଳ͕ҟͳ͍ͬͯΔͨΊɼর౓ηϯαΑΓ΋ਫ਼

౓͕མͪͨͱ͑ߟΒΕΔɽ3࣠ผʑͷ৔߹͸ɼඃऀݧ A,E
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͸શମతʹண໨͍ͯ͠Δͷʹର͠ɼඃऀݧ B,C͸̍Օॴͷ

͘͝Ұ෦͔͠ண໨͍ͯ͠ͳ͍ɽ͞Βʹɼ3࣠ผʑͰՄࢹԽ

ͨ͠৔߹ͱ 3࣠߹੒஋ͰՄࢹԽͨ͠৔߹Λൺֱͯ͠΋ண໨

఺͕ҟͳ͍ͬͯΔ͜ͱ͕Θ͔ΔɽҰํͷՄࢹԽख๏Ͱֶश

ͨ͠ΞϧΰϦζϜΛଞํͷՄࢹԽख๏ʹద༻ͨ͠৔߹ͷਫ਼

౓͕௿͔࣮ͬͨࣄͱҰ؏͢Δɽ·ͨɼਪఆ݁ՌΛ࣮ࡍʹՄ

Խͨ͠ͱ͜Ζɼ3࣠ผʑͷ৔߹͸ண໨఺ͱਪఆ͞Εͨ࣌ࢹ

ؒଳ͸Θ͔ͣͰ͕͋ͬͨɼ3࣠߹੒஋ͷ৔߹͸΄ͱΜͲΛ

ண໨఺ͱਪఆͨ͠ɽ

͜ͷΑ͏ʹɼর౓ηϯαͷΑ͏ͳσʔλͷมԽ͕໌ྎͳ

৔߹ʹ͸ண໨఺Λߴਫ਼౓Ͱਪఆ͢Δ͜ͱ͕ՄೳͱͳΔɽ͞

ΒʹՄࢹԽख๏͕ྨ͍ͯ͠ࣅΔ৔߹ʹ͸ɼ1ͭͷֶश͞Ε

ͨΞϧΰϦζϜͰෳ਺ͷՄࢹԽख๏ʹద༻Ͱ͖Δ͜ͱ͕֬

ೝͰ͖ͨɽ

ਤ 15 ඃ͝ऀݧͱͷண໨఺ʢর౓ηϯαʣ

ਤ 16 ඃ͝ऀݧͱͷண໨఺ʢՃ଎౓ηϯαʣ

6. ·ͱΊ

ຊڀݚͰ͸ɼηϯασʔλΛࣗಈతʹద੾ͳՄࢹԽΛ࣮

ͳͬͨɽͦͷ݁Ռɼর౓ηߦΔख๏ΛఏҊ͠ɼධՁΛ͢ݱ

ϯαͳͲͷσʔλͷมԽ͕໌ྎͳ৔߹ʹ͸ɼՄࢹԽख๏͕

ҟͳ͍ͬͯͯ΋΄ͱΜͲͷϢʔβ͸σʔλͷมԽ͕େ͖͍

෦෼ʹண໨͢Δ͜ͱ͕Θ͔ͬͨɽͦͷͨΊ͍ߴਫ਼౓Ͱண໨

఺ਪఆ͕ՄೳͰ͋ͬͨɽ͔͠͠ɼՃ଎౓ηϯαͳͲͷσʔ

λ͕ৗʹมԽ͠ଓ͚͍ͯΔ৔߹ʹ͸ɼϢʔβʹΑͬͯண໨

఺͕ҟͳΓɼಉ͡ϢʔβͰ΋ՄࢹԽ͢Δख๏ʹΑͬͯண໨

఺͕ҟͳΔ͜ͱ͕Θ͔ͬͨɽ͕ͨͬͯ͠ɼর౓ηϯαͳͲ

ͷσʔλͷมԽ͕໌ྎͳ৔߹ʹൺ΂Δͱਫ਼౓͕མͪͯ͠·

͏ɽޙࠓ͸ɼՃ଎౓σʔλʹରͯ͠ɼਪఆਫ਼౓Λ্޲Մೳ

ͳՄࢹԽख๏΍ಛ௃ྔΛ୳͢ࡧΔඞཁ͕͋Δɽ·ͨকདྷత

ʹ͸ɼଞͷηϯασʔλ΍ՄࢹԽख๏Ͱ࣮ݧΛ͍ߦɼ1ͭ

ͷֶशΞϧΰϦζϜͰ͞·͟·ͳηϯασʔλ΍ՄࢹԽख

๏ʹద༻ͯ͠Ϣʔβʹ߹ΘͤͨࣗಈՄࢹԽΛ໨͢ࢦɽ
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