
ηϯασʔλͷՄࢹԽʹ͓͚ΔϢʔβணͷػցֶश

౻ ଡ1ܚ Ҫ্ 1 ࣲా ஐ1

֓ཁɿେͳηϯασʔλΛऀ؍ͷઐੑతʹԠͯ͡దʹՄࢹԽ͢Δ͜ͱͰɼऀ؍ͷޮۀ࡞
ԽΛਤΔ͜ͱ͕Ͱ͖Δͱظ͞ΕΔɽͦ͜ͰզʑɼηϯασʔλӾཡ࣌ͷϢʔβͷணใΛऩू͠ɼ

දࣔ͞Ε͍ͯΔηϯασʔλͷಛྔΛઆ໌มͱͯ͠ɼ͋ࢣڭΓػցֶशΞϧΰϦζϜͷҰͭͰ͋Δϥ

ϯμϜϑΥϨετ๏Λద༻͢Δ͜ͱʹΑΓɼ֤σʔλʹ͍ͭͯͲͷಛྔ͕ண͞ΕΔ͔Λਪఆ͢Δख๏

ΛఏҊ͍ͯ͠ΔɽຊߘͰɼզʑ͕հࢪޢઃͰͷ࣮ݧͰಘͨɼরͱՃσʔλΛ༻ֶ͍ͯͨͬߦश࣮

Խख๏ʹΑΒͣࢹͷ݁Ռɼরηϯασʔλʹରͯ͠ɼՄݧड़ΔɽධՁ࣮͍ͯͭʹݧΑͼධՁ࣮͓ݧ

ϢʔβσʔλͷมԽ͕େ͖͍෦ʹண͢ΔͨΊɼߴਫ਼Ͱணਪఆ͕ՄͰ͋Δ͜ͱ͕͔ͬͨɽ

ҰํɼՃηϯασʔλʹରͯ͠ɼϢʔβʹΑͬͯɼՄࢹԽख๏ʹΑͬͯண͕ҟͳΔ͜ͱ͕

͔ͬͨɽޙࠓɼՃηϯαʹରͯ͠ྑ͍ணਪఆΛ͏ߦՄࢹԽख๏ಛྔΛ୳͢ࡧΔඞཁ͕͋Δɽ

Machine Learning of User Attentions in Sensor Data Visualization
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1. ͡Ίʹ

ۙɼεϚʔτϑΥϯͷීٴηϯασόΠεͷখܕ

ԽɾՁ֨Խ͕ਐΈɼ͜ΕΒΛར༻༷͕ͨ͠ڀݚʑߦΘΕ

͍ͯΔɽྫ͑ɼরηϯαిྗηϯαΛར༻͠ɼՈఉ

ͰͷߦಈΛηϯγϯά͢Δڀݚ [1]Ґஔηϯαͱফඅ

ిྗηϯαΛར༻ͨ͠ߦಈηϯγϯάͷڀݚ [2]ͳͲ͕ߦ

ΘΕ͍ͯΔɽ͜ΕΒͰಘΒΕͨେͳηϯασʔλͷ׆༻

ํ๏ͱͯ͠ɼୈҰʹՄࢹԽ͕͑ߟΒΕΔɽͦͷࡍɼ؍

ऀͷઐੑతʹΑͬͯσʔλͷண͕ҟͳΔ͜ͱ

ऀ؍ͳֶ͠शͰͳ͘ɼࢣڭΒΕΔͨΊɼ୯ͳΔ͑ߟ͕

ͷࢹΛ͋ࢣڭΓػցֶशʹΑΓྀߟʹೖΕͨՄࢹԽ͕ظ

͞ΕΔɽ͜ͷେͳηϯασʔλΛऀ؍ͷઐੑ

తʹΑͬͯదʹՄࢹԽ͢Δ͜ͱʹΑͬͯۀ࡞ͷޮԽΛ

ਤΔ͜ͱ͕Ͱ͖Δɽͦ͜ͰຊߘͰɼηϯασʔλӾཡ࣌

ͷϢʔβͷணΛऩू͠ɼ͋ࢣڭΓػցֶशΞϧΰϦζ

ϜΛద༻͢Δ͜ͱʹΑΓɼࣗಈతʹదͳՄࢹԽΛ࣮͢ݱ

Δख๏ΛఏҊ͢Δɽͦͷ݁ՌɼσʔλͷมԽ͕໌ྎͷηϯ

ασʔλ͍ߴਫ਼ͰணΛਪఆ͢Δ͜ͱ͕Ͱ͖ͨɽ͠

͔͠ɼσʔλ͕ৗʹมಈ͠ଓ͚ΔΑ͏ͳηϯασʔλͷ

߹ʹਪఆਫ਼͕গ͘͠ͳ͕ͬͨɼ྆ऀͱνϟϯεϨ

1 भۀେֶେֶӃ

ϕϧΑΓ͘ߴͳͬͨɽ

ຊจͰͷݙߩҎԼͷͱ͓ΓͰ͋Δɽ

• େͳηϯασʔλ͔ΒϢʔβ͕ண͢Δͱ͑ߟΒ
ΕΔ෦ͷΈΛՄࢹԽͰ͖Δख๏ΛఏҊ͠ɼͦͷਫ਼

Λࣔͨ͠ɽ͜ͷख๏ϢʔβͷࢹΛ͋ࢣڭΓֶश͢

Δͱ͍͏ɼࢣڭͳֶ͠शʹΑΔՄࢹԽͱҟͳΔΞϓ

ϩʔνΛऔ͍ͬͯΔɽ

• ϢʔβͷணʹͲͷηϯαಛྔ͕د༩͢Δ͔ΛɼΞ
ϯαϯϒϧֶशʹΑΔॏཁ͔Βநग़ͨ͠ɽ

• ຊख๏ը૾͔ΒͷணͷֶशͱҟͳΓɼ͋Δη
ϯασʔλͷҟͳΔՄࢹԽख๏ʹద༻Ͱ͖Δํ๏Ͱ

͋Δɽͦ͜Ͱɼֶशͨ͠ਪఆϞσϧΛɼผͷՄࢹԽख

๏ʹద༻Ͱ͖Δ͔Ͳ͏͔Λͨ͠ূݕɽ

2. ؔ࿈ڀݚ

σʔλͷՄࢹԽΛ͏ߦ߹ʹɼͲͷՄࢹԽ͕ద͔ਪન

͢ΔγεςϜ͕ఏҊ͞Ε͍ͯΔ [3]ɽ͔͠͠ɼηϯασʔ

λͳͲͷྻܥ࣌σʔλͷ߹ɼҰൠతʹંΕઢάϥϑΛ༻

͍ΒΕΔ͜ͱ͕ଟ͍ɽՄࢹԽख๏͕ݶΒΕΔͨΊ͜ͷγε

ςϜΛར༻͢Δ͜ͱ͋·Γҙຯ͕ͳ͍ɽ͜ͷྻܥ࣌σʔ

λʹಛԽͨ͠γεςϜ͕ఏҊ͞Ε͍ͯΔ [4]ɽϢʔβ͕Մ

σʔλͷணΛΛζʔϜ͢Δ͜ͱͰͦྻܥ࣌Խ͞Εͨࢹ
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ͷ෦ͷΈΛՄࢹԽ͠ɼ͞ΒʹͲͷ෦ΛζʔϜͨ͠ͷ͔

͕πϦʔ্ʹද͞ݱΕΔɽ͜ͷ߹ɼσʔλͷྔ͕େʹ

ͳΔͱԿ͕ඳը͞Ε͍ͯΔͷ͔ѲͰ͖ͣʹζʔϜ͢Δ͜

ͱ͕ࠔͱͳΔɽ͜ͷΑ͏ͳΛղফ͢ΔͨΊʹɼ3࣍

Խ͢Δख๏͕ఏҊ͞Ε͍ͯࢹσʔλΛՄྻܥ࣌Ͱ্ۭؒݩ

Δ [5]ɽ͜ͷख๏Λར༻͢Δ͜ͱͰେͳηϯασʔλͰ

ՄࢹԽ͢Δ͜ͱ͕ՄͱͳΔɽ͔͠͠ɼ3্ۭؒݩ࣍Ͱ

ද͢ݱΔͱ Δ͜ͱ͢؍ฏ໘্ͷ߹ͱൺֱ͢Δͱݩ࣍2

ͰେͳηϯασʔλΛࣗಈߘʹͳΔɽͦ͜Ͱຊࠔ͕

తʹదͳ෦ͷΈΛՄࢹԽ͢Δख๏ΛఏҊ͢Δɽ

3. ఏҊख๏

ఏҊख๏ͰɼηϯασʔλͱͦͷՄࢹԽ݁Ռɼ͞Βʹ

ͦͷՄࢹԽ݁ՌΛͨݟਓ͕ணΛͨ݁͠Ռͷσʔλ͕ऩ

ू͞Ε͍ͯΔ͜ͱΛલఏͱ͢ΔɽࠓճணΛͨ݁͠Ռͷ

σʔλͱͯ͠ɼՄࢹԽ͞Εͨηϯασʔλʹରͯ͠Ϣʔβ

͕ணͨ͠ՕॴʹΛ͚ͨ݁ՌΛར༻ͨ͠ɽ͜ΕΒΛ

࡞ਪఆΞϧΰϦζϜΛҎԼͷखॱͰ࡞ζʔϜૢͯ͠ʹݩ

͢Δɽ

( 1 ) ηϯασʔλΛਤ 1 ͷΑ͏ʹݻఆͷؒ࣌෯Ͱׂ

͢Δɽ

( 2 ) ׂͨ۠ؒ͠͝ͱʹಛྔΛ͢ࢉܭΔɽ

( 3 ) ۠ؒͰҎ্ண͞Ε͍ͯΕ Tɼͦ͏Ͱͳ͚Ε

 FͱϥϕϧΛ͚Δɽ

( 4 ) ͜ΕʹΑΓɼਤ 1ͷΑ͏ͳֶशσʔλ͕࡞͞ΕΔɽ

Ϣʔβ͕ணͨ͠Օॴɼσʔληοτͷ੨ؙ

ಛྔɼҰ൪ӈ͕ϥϕϧ͍ࣔͯ͠Δɽ

( 5 ) T / FΛతมʹɼͦΕҎ֎ͷಛྔΛઆ໌มͱ

ɽͦͷ݁Ռɼηϯασʔ͏ߦցֶशΛػΓ͋ࢣڭͯ͠

λ͔ΒணΛग़ྗ͢ΔΞϧΰϦζϜ͕Ͱ͖Δɽ

͜ͷ࡞ֶͨ͠शΞϧΰϦζϜΛར༻͢Δ͜ͱʹΑΓɼ

৽ͨͳηϯασʔλʹରͯࣗ͠ಈతʹண͖͢Λఏࣔ

͢Δ͜ͱ͕Ͱ͖Δɽ

ຊߘͰɼηϯασʔλͱͯ͠ຊߦ͕ࣨڀݚͳ͍ͬͯΔ

հࢪޢઃͰͷߦಈੳ࣮ݧͷࡍʹಘΒΕ͍ͯΔ̎छͷηϯ

ασʔλΛར༻࣮ͯ͠ݧͱධՁΛߦͳͬͨɽՄࢹԽ͞Εͨ

̎छͷηϯασʔλʹରͯ͠ཧܥେֶӃੜΛରͱͨ͠

ඃ͕ऀݧணͨ͠ՕॴʹΛ͚ͯΒ͏ɽͦͷ࣌ʹ

ͷ࠲ඪ͕Ͳͷؒ࣌ଳʹ͋Δ͔Λऔಘ͢Δɽͦͯ͠खॱʹ

ैͬͯσʔληοτΛ࡞͠ɼ͋ࢣڭΓػցֶशΛ͏ߦɽ

खॱ (5)ͷ͋ࢣڭΓػցֶशࠓճɼϥϯμϜϑΥϨετ

๏Λར༻ͨ͠ɽ

4. ධՁ

ຊߘͰҎԼͷ 4ͭʹ͍ͭͯධՁΛ͏ߦɽ

( 1 ) ணΛਪఆͰ͖͔ͨ

( 2 ) Ͳͷಛྔͷॏཁ͕͔͍ߴ

( 3 ) ਪఆ݁ՌΛ࣮ࡍʹՄࢹԽͨ͠߹ʹݟ͍͔͢

ਤ 1 σʔληοτͷ࡞ํ๏ͷྫ

( 4 ) ͋ΔՄࢹԽख๏ͷֶशΞϧΰϦζϜΛར༻ͯ͠ଞͷՄ

Խख๏ͰਪఆՄ͔ࢹ

(1)ʹؔͯ͠ɼ࣮ Ϣʔβ͕ணͨ͠ՕॴΛਪఆͰ͖ʹࡍ

͍ͯΔ͔ධՁ͢ΔͨΊʹ͏ߦɽ(2)ʹؔͯ͠ɼϢʔβ͕

ՄࢹԽ͞ΕͨσʔλʹͲͷΑ͏ͳಛ͕͋Δ߹ʹண͠

͍ͯΔ͔ධՁ͢ΔɽͦͷͨΊʹϥϯμϜϑΥϨετ͔Βಘ

ΒΕΔಛྔͷॏཁ͔Βੳ͢Δɽ(3)ʹؔͯ͠ɼண

ͷਪఆ݁Ռ͔ΒՄࢹԽͨ͠߹ʹͦͷՄࢹԽ͕༗༻Ͱ

͋Δ͔ΛධՁ͢ΔɽͦͷͨΊʹ࣮ࡍʹணΛਪఆͯ͠Մ

ɽ(4)ʹؔͯ͠ɼ֤ηϯα͝ͱʹ͋Δ͏ߦԽΛࢹ 1छͷ

ՄࢹԽख๏ͷֶशΞϧΰϦζϜΛར༻ͯ͠ଞํͷՄࢹԽख

๏ʹద༻Մ͔ධՁ͢Δɽ۩ମతʹরηϯαΛശͻ͛

ਤͰՄࢹԽͨ͠߹ʹ࡞ֶͨ͠शΞϧΰϦζϜΛάϥ

ϑͷ߹ͰਪఆՄ͔ɼ·ͨٯͷ߹ਪఆՄͰ͋Δ

͔ΛධՁ͢Δɽ

4.1 հࢪޢઃͰͷηϯγϯάσʔλ

հࢪޢઃͰͷηϯγϯά༰ɼεϚʔτϑΥϯͷর

ηϯαٴͼηϯαλάͷՃηϯαΛར༻ͯ͠ 100

msִؒͰηϯαใΛऩू͢Δɽ͜ͷऩूͨ͠σʔλΛ

ͱʹਓͷߦಈੳͳͲΛ͜͏ߦͱ͕తͰ͋Δɽηϯ

αλά Texas Instruments ࣾͷ SimpleLink SensorTag

CC2650STKΛར༻͠ɼར༻ऀݸਓͷ෦ͷϕουԣٴͼ

հޢ৬һͷڳͷ෦ʹઃஔɾணΛ͢ΔɽεϚʔτϑΥϯ

 Android OS͕͞ࡌΕͨΛར༻͠ɼηϯαλάΛ

ઃஔ͍ͯ͠Δ෦ٴͼڞ༻εϖʔεʹઃஔ͢ΔɽຊߘͰ

͜͜ͰಘΒΕͨরηϯαͱՃηϯαͦΕͧΕ 50

ͷηϯασʔλΛར༻ͨ͠ɽ

4.2 ධՁγεςϜ

Γɼਤͨ͋ʹ͏ߦΛݧ࣮ 2ͷΑ͏ͳWeb্Ͱಈ͢࡞Δ

ධՁγεςϜΛ։ൃͨ͠ɽޠݴ༺ JavaScriptɼ༻ϒ

ϥβ Google Chromeͱͨ͠ɽը໘ͷߏը໘தԝ

― 637 ―
Copyright (c) 2017 by the Information Processing Society of Japan



෦ʹηϯασʔλΛՄࢹԽͨ͠ͷΛදࣔ͢Δɽ͜ͷՄࢹ

Խ͞Εͨͷʹରͯ͠ͰணʹҹΛ͚ͭΔɽண

͕ෳ͋Δ߹ɼը໘Լ෦ʹ͋ΔʮͷՃʯͷϘλϯΛ

ԡ͢͜ͱʹΑͬͯΛՃ͢Δ͜ͱ͕Ͱ͖Δɽશͯͷண

ʹΛ͚ऴΘΔͱʮ࣍ਐΉʯͷϘλϯΛԡ͢͜

ͱͰ࣍ͷσʔλਐΉ͜ͱ͕Ͱ͖Δɽ۩ମతͳ࣮ํݧ๏ʹ

͍߲ͭͯ࣍Ͱड़Δɽ

ਤ 2 ΔධՁγεςϜ͢༺

4.3 ධՁ࣮ݧ

ՄࢹԽ͢Δηϯασʔλຊࡏݱ͕ࣨڀݚհࢪޢઃͰ

ಘΒΕ͍ͯΔরηϯαͱʹࡍͷݧಈੳ࣮ߦΔ͍ͯͬߦ

Ճηϯαͷ 2छྨͱͨ͠ɽরηϯα 1ͷσʔ

λɼՃηϯα ԽࢹͷσʔλΛϥϯμϜʹՄؒ࣌1

ͨ͠ɽͦͷࡍɼηϯα͝ͱʹ͑ߟΒΕΔ 2छͷՄࢹԽख๏

Λ༻͍ͯՄࢹԽΛͨͬߦɽরηϯαਤ 3ͱਤ 4ͷΑ͏

ʹ 1͓͖ͷശͻ͛ਤͱ 10͓͖ͷฏۉΛදͨ͠ά

ϥϑͷ 2छɼՃηϯαਤ 5ͱਤ 6ͷΑ͏ʹ X࣠ɼY

࣠ɼZ࣠ผʑͷ߹ͱ 3࣠߹ͷ߹ͷ 2छΛંΕઢά

ϥϑͰՄࢹԽͨ͠ɽ͜ͷՄࢹԽ͞Εͨάϥϑʹରͯ͠ɼඃ

ͰணʹҹΛ͚ͯΒ͏ɽ͜ͷͱ͖ɼ3અʹऀݧ

(1)Ͱͷݻఆͷؒ࣌෯Λরηϯα ͱɼՃؒ࣌͝1

ηϯα 2͝ͱʹׂͨ͠ɽ͞Βʹɼ3અ (2)Ͱͷಛ

ྔͷࢉܭɼʮ࠷େ (Max)ʯɼʮ࠷খ (Min)ʯɼʮฏۉ

(Mean)ʯɼʮதԝ (Median)ʯɼʮୈ Ґ࢛1 (1stQu)ʯɼ

ʮୈ Ґ࢛3 (3rdQu)ʯɼʮࢄ (Var)ʯɼʮඪ४ภࠩ (Sd)ʯɼ

ʮσʔλ (Sample)ʯͷ 9छྨͱͨ͠ɽ3અ (3)Ͱͷ

ඪΛऔಘͯ͠T·ͨ࠲ FΛஅ͢Δɽ͜ͷۀ࡞Λ 1αΠ

Ϋϧͱͯ͠ɼ23ࡀஉੑͷཧܥେֶӃੜ 5ਓͷඃऀݧʹ 1छ

ͷՄࢹԽख๏ʹ͖ͭ 50αΠΫϧͯͬߦΒ͍ܭ 4छྨͷ

σʔλΛऩूͨ͠ɽ͜ΕʹΑΓ 3અ (4)Ͱࣔ͢σʔληο

τ͕࡞͢Δ͜ͱ͕Ͱ͖Δɽ͜ͷ࡞ͨ͠σʔληοτΛ

ϥϯμϜʹʹ͚ɼͦΕͧΕΛֶशσʔλͱςετ

σʔλͱͯ͠ɼ3અ (5)Ͱࣔ͢Α͏ʹ T / FΛతมʹɼ

ͦΕҎ֎ͷಛྔΛઆ໌มͱͯ͠ϥϯμϜϑΥϨετ๏

ͰֶशΛ͏ߦɽຊߘͰ۩ମతʹ Rޠݴͷ randomForest

ύοέʔδΛར༻ͨ͠ɽ

͜ͷ 3અ (5)ʹΑͬͯ࡞ͨ͠ΞϧΰϦζϜΛར༻ͯ͠

ධՁ߲ (1)ʹؔͯ͠ධՁΛ͏ߦɽ֤ηϯαͷ֤ՄࢹԽख

๏ʹ͓͍ͯςετσʔλΛ༻͍࣮ͯࡍʹணΛਪఆ͢Δ

͜ͱ͕Ͱ͖Δ͔ɼPrecisionɼRecallɼFΛ༻͍ͯධՁΛ

ಘΒΕʹࡍͨ͠༺ɽ͞ΒʹϥϯμϜϑΥϨετ๏Λద͏ߦ

ͨಛྔͷॏཁ͔ΒධՁ߲ (2)ͷධՁΛ͏ߦɽධՁ߲

 (3)ʹ߲ؔͯ͠ (1)ͰணΛਪఆͨ͠ͷΛ࣮ࡍ

ʹՄࢹԽ͠ධՁΛ͏ߦɽධՁ߲ (4)ʹؔͯ͠۩ମతʹɼ

রηϯαΛശͻ͛ਤͰՄࢹԽͨ͠߹ʹ࡞ͨ͠Ξϧΰ

ϦζϜΛάϥϑͷ߹ͰਪఆՄ͔ɼ·ͨٯͷ߹

ਪఆՄͰ͋Δ͔ΛධՁ͢Δɽ·ͨɼՃηϯαͷ߹

ಉ༷ʹͯ͠ධՁΛ͏ߦɽ

ਤ 3 রηϯαͷՄࢹԽͷྫʢശͻ͛ਤʣ

ਤ 4 রηϯαͷՄࢹԽͷྫʢάϥϑʣ

ਤ 5 ՃηϯαͷՄࢹԽͷྫʢX ࣠ɼY ࣠ɼZ ࣠ผʣ

ਤ 6 ՃηϯαͷՄࢹԽͷྫʢ3 ࣠ͷ߹ʣ
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4.4 ධՁ݁Ռ

·ͣධՁ߲ (1) ͷ֤ՄࢹԽख๏ʹ͓͍ͯςετσʔ

λΛ༻͍࣮ͯࡍʹணΛਪఆ͢Δ͜ͱ͕Ͱ͖Δ͔ධՁ

Λ͏ߦɽද 1֤ηϯαͷ֤ՄࢹԽख๏͝ͱͷ Precisionɼ

RecallɼFͷฏۉΛࣔ͢ɽরηϯαΛശͻ͛ਤͰՄ

Խͨ͠߹ͷࢹ F 81.1%ɼάϥϑͰՄࢹԽͨ͠߹

ͷ F 83.2%ͱ͍ߴਫ਼ΛಘΔ͜ͱ͕Ͱ͖ͨɽ͔͠͠ɼ

Ճηϯαͷ X࣠ɼY࣠ɼZ࣠ͷ 3࣠ผʑͰՄࢹԽͨ͠

߹ͷ F 61.8%ɼ3࣠߹ͰՄࢹԽͨ͠߹ͷ F

 69.0%ͱνϟϯεϨϕϧͷ 50%ΑΓ͍ߴਫ਼ΛಘΔ͜

ͱͰ͖͕ͨɼরηϯαͷ̎छͷՄࢹԽख๏ͱൺֱ͢Δ

ͱ͍ਫ਼ͱͳͬͨɽ

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%

ධՁ߲ʹ࣍ (2)ʹ͍ͭͯσʔλʹͲͷΑ͏ͳಛ͕͋

Δ߹ʹணͨ͠ͷ͔ಛྔͷॏཁ͔ΒධՁΛ͏ߦɽਤ

7-10֤ՄࢹԽख๏ͰϥϯμϜϑΥϨετ๏Λద༻ͨ͠ࡍ

ʹಘΒΕͨಛྔͷॏཁΛࣔ͢ɽরηϯαͷ̎छͷՄ

͍ߴʯ͕ಛʹॏཁ͕ࢄԽख๏ͷ߹ɼʮඪ४ภࠩʯʮࢹ

ಛྔͰ͋ͬͨɽ͍࣍Ͱʮ࠷େʯͱʮฏۉʯ͕ॏཁ

ͱ͍͏݁ՌʹͳͬͨɽՃηϯαͷ͍ߴ͕ 3࣠ผʑʹՄ

ʯʮඪ४ࢄେʯʮ࠷খʯʮ࠷Խͨ͠߹ɼX࣠ͷʮࢹ

ภࠩʯ͕ಛʹॏཁ͕͍ߴಛྔͰ͋ͬͨɽ·ͨɼ3࣠߹

ΛՄࢹԽͨ͠߹ X࣠ͷʮ࠷େʯʮඪ४ภࠩʯʮ

ͳ͓ͬͯΓɼՃηϯα͘ߴখʯ͕ॏཁ͕࠷ʯʮࢄ

ͷ̎छͱX࣠ͷಛྔ͕ಛʹॏཁ͕͍ߴͱ͍͏݁Ռʹ
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ਤ 7 ശͻ͛ਤͷ߹ͷಛྔͷॏཁ

V
a

r

S
d

M
a

x

M
e

a
n

S
a

m
p

le

X
3

rd
Q

u

M
in

X
1

st
Q

u

M
e

d
ia

n

0
2

0
4

0
6

0

ਤ 8 άϥϑͷ߹ͷಛྔͷॏཁ
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ਤ 9 3 ࣠ผʑͰՄࢹԽͨ͠߹ͷಛྔͷॏཁ
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ਤ 10 3 ࣠߹ͰՄࢹԽͨ͠߹ͷಛྔͷॏཁ

ධՁ߲ʹ࣍ (3)ͷ࣮ࡍʹਪఆ݁ՌΛՄࢹԽͨ͠߹ʹ

͍ͭͯධՁΛ͏ߦɽਤ 11-14ධՁํ๏ (1)ʹΑͬͯண

Λਪఆͨ݁͠ՌͰ͋Γɼ্෦ͷਪఆՕॴɼԼ෦

ΛζʔϜͯ͠ՄࢹԽͨ͠ͷͰ͋ΔɽরηϯαΛശ

ͻ͛ਤͱάϥϑͰՄࢹԽͨ͠߹ɼਤʹࣔ͢Α͏ʹਪఆ

͞Εͨணൣғ྆ऀͱ΄΅ಉ͡ॴͰ͋ͬͨɽ·ͨɼ

ਪఆՕॴͷΈΛՄࢹԽ͢ΔͱมԽ͕໌ྎͳՕॴ͕ζʔϜ͞

ΕͯՄࢹԽ͞Ε͍ͯΔͨΊ͠؍͘͢ͳͬͨɽ͔͠͠ɼ

Ճηϯαͷ߹ɼՄࢹԽ͢Δख๏ʹΑͬͯਪఆՕॴʹ

େ͖ͳҧ͍͕ݟΒΕͨɽ3࣠ผʑʹՄࢹԽͨ͠߹ɼਪఆ

Օॴਤ 13ʹࣔ͢Α͏ʹখ͍͞ൣғͰ͋ͬͨɽ͔͠͠ɼ3

࣠߹ͷ߹ɼਪఆՕॴਤ 14ʹࣔ͢Α͏ʹ΄ͱΜͲͷ

ൣғ͕ணͱਪఆ͞ΕͨɽՃͷ߹ɼඃऀݧʹΑͬ

ͯண͕ҟͳΓɼ͞Βʹಉ͡ඃऀݧͰՄࢹԽख๏͝ͱ

ʹண͕ҟͳ͍ͬͯͨͨΊ͜ͷΑ͏ͳҧ͍͕ݟΒΕͨͱ

Խͨ͠ͱ͜ࢹΒΕΔɽ·ͨɼਪఆՕॴΛζʔϜͯ͠Մ͑ߟ

Ζɼরηϯαͷ߹ͱಉ͘͡͠؍͘͢ͳͬͨɽ

― 639 ―
Copyright (c) 2017 by the Information Processing Society of Japan



ਤ 11 ശͻ͛ਤͷ߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ਤ 12 άϥϑͷ߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ਤ 13 3 ࣠ผʑͰՄࢹԽͨ͠߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ਤ 14 3 ࣠߹ͰՄࢹԽͨ͠߹ͷਪఆ݁ՌΛՄࢹԽͨ͠ྫ

ධՁ߲ʹ࣍ (4)ͷ͋ΔՄࢹԽख๏Ͱֶशͨ͠ͷΛଞ

ͷՄࢹԽख๏ʹదԠͰ͖Δ͔ධՁΛ͏ߦɽද 2ผͷՄࢹ

Խख๏ͷΞϧΰϦζϜΛద༻ͨ͠ͱ͖ͷPrecisionɼRecallɼ

FͷฏۉΛࣔ͢ɽ1ߦরηϯαͷάϥϑͰֶ

शͨ͠ΞϧΰϦζϜΛശͻ͛ਤʹద༻ͨ݁͠ՌΛࣔͯ͠

͓ΓɼF 83.3%ͱ͍ߴਫ਼ΛಘΔ͜ͱ͕Ͱ͖ͨɽ̎ߦ

̍ߦͷٯͷέʔεΛ͓ࣔͯ͠Γɼͪ͜Β F

83.2%ͱ͍ߴਫ਼ͱͳͬͨɽ̏ߦՃηϯαͷ 3࣠

߹ͷ߹Ͱֶशͨ͠ΞϧΰϦζϜΛ 3 ࣠ผʑʹՄࢹ

Խͨ͠ͷʹద༻ͨ݁͠ՌΛ͍ࣔͯ͠ΔɼF 55.4%ͱ

νϟϯεϨϕϧͷ 50%ΑΓ͍ߴਫ਼͕ͩධՁํ๏ (1)ʹ

͓͍ͯͷਫ਼ΑΓ͘ͳ͍ͬͯΔɽ̐ߦ̏ߦͷٯ

ͷέʔεΛ͓ࣔͯ͠Γɼͪ͜Β F 55.4%ͱνϟϯε

ϨϕϧΑΓ͘ߴͳ͍ͬͯΔ͕ධՁํ๏ (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

ຊߘͰɼরηϯαͱՃηϯαͦΕͧΕͰ̎छͷ

ҧ͏ՄࢹԽΛ͍ߦɼϢʔβͷணΛతมʹɼͦΕҎ

֎ͷಛྔΛઆ໌มͱͯ͠ϥϯμϜϑΥϨετ๏Λར༻

ͯ͠ධՁΛߦͳͬͨɽͦͷ݁Ռɼরηϯαͷ߹ശͻ

͛ਤͱάϥϑͷͲͪΒͱ͍ߴਫ਼ΛಘΔ͜ͱ͕Ͱ͖ɼ

ʮࢄʯͱʮඪ४ภࠩʯ͕ॏཁͷ͍ߴಛྔͰ͋ͬͨɽ͜

Εඃ͕ऀݧՄࢹԽ͞Ε͍ͯΔσʔλͷมԽ͕໌ྎͳ෦

ʹண͍ͯ͠ΔͨΊͱ͑ߟΒΕΔɽ࣮ࡍʹඃ͕ऀݧσʔλ

ͷͲͷؒ࣌ଳʹணͨ͠ͷ͔Λࣔͨ͠ͷ͕ਤ 15Ͱ͋Δɽ

ඃݸऀݧʑͰͨݟ߹ɼඃऀݧ C͕ശͻ͛ਤͰ̍Օॴʹ

ணͨ͠ͷʹର͠ɼάϥϑͰ̎Օॴண͍ͯ͠Δɽͦ

ΕҎ֎ͷඃऀݧ྆ऀͱ΄΅ಉ͡ॴΛண͓ͯ͠Γɼ

ඃऀݧશһ͕σʔλʹมԽ͕ͳ͍ؒ࣌ଳʹணͤͣʹม

Խ͕໌ྎͳ෦ʹண͍ͯ͠Δ͜ͱ͕Θ͔ΔɽͦͷͨΊɼ

ശͻ͛ਤͰֶशͨ͠ΞϧΰϦζϜΛάϥϑʹద༻ͨ͠

߹ɼ·ͨͦͷٯͷ߹ਫ਼མͪΔ͜ͱͳ͍͘ߴਫ਼ͱ

ͳͬͨɽ͞Βʹɼਪఆ݁ՌΛՄࢹԽͨ͠ͱ͜Ζɼശͻ͛ਤ

ͱάϥϑͷͲͪΒͷ߹มԽ͕େ͖͍ؒ࣌ଳͷΈ͕

ζʔϜ͞ΕͨͨΊɼͲͷΑ͏ʹมԽ͍ͯ͠Δͷ͔Θ͔Γ

͘͢ͳͬͨɽ

Ճηϯαরηϯαͱൺֱ͢Δͱ͍ਫ਼ͱʹ࣍

ͳͬͨɽ͜Εਤ 16ʹࣔ͢Α͏ʹɼඃऀݧʹΑͬͯண

͍ͯ͠Δؒ࣌ଳ͕ҟͳ͍ͬͯΔͨΊɼরηϯαΑΓਫ਼

͕མͪͨͱ͑ߟΒΕΔɽ3࣠ผʑͷ߹ɼඃऀݧ A,E
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શମతʹண͍ͯ͠Δͷʹର͠ɼඃऀݧ B,C̍Օॴͷ

͘͝Ұ෦͔͠ண͍ͯ͠ͳ͍ɽ͞Βʹɼ3࣠ผʑͰՄࢹԽ

ͨ͠߹ͱ 3࣠߹ͰՄࢹԽͨ͠߹Λൺֱͯ͠ண

͕ҟͳ͍ͬͯΔ͜ͱ͕Θ͔ΔɽҰํͷՄࢹԽख๏Ͱֶश

ͨ͠ΞϧΰϦζϜΛଞํͷՄࢹԽख๏ʹద༻ͨ͠߹ͷਫ਼

͕͔࣮ͬͨࣄͱҰ؏͢Δɽ·ͨɼਪఆ݁ՌΛ࣮ࡍʹՄ

࣌Խͨ͠ͱ͜Ζɼ3࣠ผʑͷ߹ணͱਪఆ͞Εͨࢹ

ؒଳΘ͔ͣͰ͕͋ͬͨɼ3࣠߹ͷ߹΄ͱΜͲΛ

ணͱਪఆͨ͠ɽ

͜ͷΑ͏ʹɼরηϯαͷΑ͏ͳσʔλͷมԽ͕໌ྎͳ

߹ʹணΛߴਫ਼Ͱਪఆ͢Δ͜ͱ͕ՄͱͳΔɽ͞

ΒʹՄࢹԽख๏͕ྨ͍ͯ͠ࣅΔ߹ʹɼ1ͭͷֶश͞Ε

ͨΞϧΰϦζϜͰෳͷՄࢹԽख๏ʹద༻Ͱ͖Δ͜ͱ͕֬

ೝͰ͖ͨɽ

ਤ 15 ඃ͝ऀݧͱͷணʢরηϯαʣ

ਤ 16 ඃ͝ऀݧͱͷணʢՃηϯαʣ

6. ·ͱΊ

ຊڀݚͰɼηϯασʔλΛࣗಈతʹదͳՄࢹԽΛ࣮

ͳͬͨɽͦͷ݁ՌɼরηߦΔख๏ΛఏҊ͠ɼධՁΛ͢ݱ

ϯαͳͲͷσʔλͷมԽ͕໌ྎͳ߹ʹɼՄࢹԽख๏͕

ҟͳ͍ͬͯͯ΄ͱΜͲͷϢʔβσʔλͷมԽ͕େ͖͍

෦ʹண͢Δ͜ͱ͕Θ͔ͬͨɽͦͷͨΊ͍ߴਫ਼Ͱண

ਪఆ͕ՄͰ͋ͬͨɽ͔͠͠ɼՃηϯαͳͲͷσʔ

λ͕ৗʹมԽ͠ଓ͚͍ͯΔ߹ʹɼϢʔβʹΑͬͯண

͕ҟͳΓɼಉ͡ϢʔβͰՄࢹԽ͢Δख๏ʹΑͬͯண

͕ҟͳΔ͜ͱ͕Θ͔ͬͨɽ͕ͨͬͯ͠ɼরηϯαͳͲ

ͷσʔλͷมԽ͕໌ྎͳ߹ʹൺΔͱਫ਼͕མͪͯ͠·

͏ɽޙࠓɼՃσʔλʹରͯ͠ɼਪఆਫ਼Λ্Մ

ͳՄࢹԽख๏ಛྔΛ୳͢ࡧΔඞཁ͕͋Δɽ·ͨকདྷత

ʹɼଞͷηϯασʔλՄࢹԽख๏Ͱ࣮ݧΛ͍ߦɼ1ͭ

ͷֶशΞϧΰϦζϜͰ͞·͟·ͳηϯασʔλՄࢹԽख

๏ʹద༻ͯ͠Ϣʔβʹ߹ΘͤͨࣗಈՄࢹԽΛ͢ࢦɽ
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