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ੳख๏Λݕ౼͢Δɽۙ͞Ε͍ͯΔࣗసंނࣄʹযΛ͋ͯͨੳΛࢼΈΔɽ·ͨɼେͳσʔλʹࣜܗ
֓೦ੳΛద༻͢ΔࡍʹɼࢉܭίετΛྀͨ͠ߟσʔλͷऔࣺબ͕ඞཁͱͳΔɽަ௨ނࣄσʔλੳͷͨΊ
ͷޮతͳσʔλநग़ख๏ʹ͍ͭͯݕ౼͢Δɽ

Ωʔϫʔυ: ަ௨ނࣄ༧ଌɼ֓ࣜܗ೦ੳɼࣗసंނࣄ

1 ͡Ίʹ
ۙɼަ௨ਓނࣄͷൃੜ݅શࠃతʹݮগ

ʹ͋Δ͕ɼޙࠓͷগྸߴࢠԽͷঢ়گΛ౿·͑Δͱྸߴ
ऀࣗసंނࣄͳͲͷަ௨ऑऀʹؔΘΔނࣄͷ͕ࢭ
ॏཁͱͳͬͯ͘Δ 1)ɽաڈʹൃੜͨ͠ަ௨͔ނࣄΒಘ
ΒΕΔσʔλʹͮ͘جੳɾ༧ଌʹؔ͢Δڀݚɾ։ൃɼ
ۙߦʹൃ׆ΘΕ͓ͯΓɼྫ͑ɼจݙ 2)Ͱɼػց
ֶशΛ༻͍ͨԬࢢʹ͓͚Δަ௨ނࣄ༧ଌख๏͕ఏҊ
͞Ε͍ͯΔɽզʑɼઌڀݚߦ 3, 4)ʹ͓͍ͯɼݝࢁ
Ͱൃੜ͠ݝࢁʹڈͷͱɼաྗڠຊ෦ͷܯ
ͨਓނࣄɼଛނࣄͷަ௨ނࣄσʔλͷఏڙΛड͚ɼ
೦ੳ֓ࣜܗ 5)ͱݺΕΔσʔλੳख๏Λ༻͍ͯ
ցֶशϞػ͖ͮجʹΛੳ͠ɼͦΕނࣄͷަ௨ݝࢁ
σϧΛ࡞͠ɼࢮɾॏইނࣄͷൃੜ༧ଌख๏ΛఏҊ
ͨ͠ɽ
ຊڀݚͰɼۙ͞Ε͍ͯΔࣗసं͕ؔΘΔަ

௨ނࣄʹண͠ɼ֓ࣜܗ೦ੳΛ༻͍ͨࣗసंނࣄͷ
ੳΛࢼΈΔɽจݙ 6)ͰɼΞϯέʔτʹͮ͘جώϠ
Ϧϋοτମݧͷੳ͔Βɼަࠩܗঢ়ࣗసंਐํߦ
ݙੳ͞Ε͍ͯΔɽจ͕ͷؔݧͱώϠϦϋοτମ
7) Ͱɼަ௨ނࣄσʔλΛੳ͢Δ͜ͱͰɼࣗసं͕
ಓ࿏ͷࠨӈͲͪΒଆΛ͔͍ͨͯ͠ߦΛਪଌ͠ɼਐߦ
ͰɼจڀݚΛੳ͍ͯ͠Δɽຊگੜঢ়ൃނࣄผͷํ
ݙ 6)ͱಉ༷ʹަࠩܗঢ়ͱਐํߦʹண͠ɼաڈʹ
ൃੜͨ͠ަ௨ނࣄσʔλʹ͖ͮجੳ͢Δɽจݙ 7)ͷ
ํ๏ͰݝࢁͰൃੜͨࣗ͠సंަ௨ނࣄΛਐํߦ
ผʹྨ͠ɼަ௨ނࣄσʔλͱ౷߹͢Δ͜ͱͰɼࣜܗ
֓೦ੳͷద༻ΛࢼΈΔɽ
ੳରͱͳΔަ௨ނࣄσʔλେͰ͋Γɼࣜܗ

֓೦ੳΛద༻͢Δͱɼ࣮ݱతͳؒ࣌Ͱੳ͕
ऴྃ͠ͳ͍ɽઌڀݚߦ 3, 4)͓Αͼຊڀݚͷࣗసंނࣄ
ੳͰɼަ௨ނࣄσʔλ͔Βओ؍తʹނࣄੳʹॏ
ཁͱ͑ߟΒΕΔଐੑΛબͯ͠ɼ֓ࣜܗ೦ੳΛద༻
͍ͯ͠Δɽ֓ࣜܗ೦ੳͷޮԽͷͨΊͷख๏ଟ
͘ఏҊ͞Ε͓ͯΓɼྫ͑จݙ 8)Ͱɼੳରͷଐ
ੑؒʹෳͷڑΛఆٛ͠ɼͦΕΒʹ͖ͮجσʔλΛ
ྨ͠ɼͦΕͧΕͷ֓ࣜܗ೦ੳͷ݁ՌΛൺֱ͍ͯ͠Δɽ
ຊڀݚͰɼจݙ 8)ͱಉ༷ʹෳͷڑʹΑΔσʔλ

ͷྨΛ࣮σʔλͰ͋Δަ௨ނࣄσʔλʹద༻͠ɼࣄ
Δɽ͢౼ݕ༧ଌʹదͨ͠σʔλநग़ख๏Λނ

2 ४උ
2.1 ަ௨ނࣄσʔλ

ຊڀݚͰɼܯݝࢁຊ෦ΑΓఏ͞ڙΕͨฏ 29
͔Βྩ 3ͷަ௨ނࣄσʔλΛ༻͍Δʢਤ 1ʣɽ

Property 
damage data, 
150532cases

Minor, 
10710cases

Serious, 
1505cases

Death,
178cases

Personal injury 
data, 

12393cases

Fig. 1: Accident type and data size

162,925݅ͷަ௨ނࣄɼਓ͕ଛই͍ͯ͠ͳ͍ଛࣄ
ނ 150,532݅ͱਓނࣄ 12,393݅ʹ͚ΒΕΔɽਓ
ނࣄɼॏইʹނࣄ 1,505݅ɼࢮނࣄ 178ؚ͕݅·
ΕΔɽ֤ނࣄσʔλʹނࣄͷܗଶΛࣔ͢ܕྨނࣄ
ه༰͕ނࣄଳΛࣔ͢னͳͲͷؒ࣌ੜͨ͠ൃ͕ނࣄ
͞Ε͍ͯΔɽද 1ʹਓނࣄσʔλͷҰ෦Λࣔ͢ɽ࣮
༰͕ͱނࣄͷσʔλͰɼ100छྨ΄Ͳͷࡍ
ຊޠͰ͞هΕ͍ͯΔɽ
ද 1ʹ͓͚Δނࣄ൪߸ 1ͷނࣄΛྫʹ͛ڍΔͱɼ͜
ͷނࣄಶʢఱީɿ2ʣ͔ͭனʢனɿ12ʣͷͱ͖ʹਐ
৴߸ͪͳͲͰறఀं͍ͯ͠Δલं͕྆ं͖ͨͯ͠ߦ
ͷޙ෦ʹিಥͨ͠ނࣄʢܕྨނࣄɿ23ʣͰ͋ΓɼୈҰ
ऀࣄʹ۩ମత͕ݥةͳ͍ͱͯ͠ࢹΛଵͬͨͱ͍
͏ਓతཁҼʢਓతཁҼ 1ɿ132ʣ͕͋Δͱ͍͏ނࣄͰ͋
Δɽ͜ͷΑ͏ʹɼ֤ނࣄ༰ΛಡΈऔΔ͜ͱͰނࣄͷ
ঢ়گΛ֬ೝͰ͖Δɽ͜͜ͰʮୈҰऀࣄʯͱɼ࠷ॳ
ʹަ௨ނࣄʹؔ༩ͨ͠ं྆ʢྻंΛؚΉʣͷӡసऀ
ຢาऀߦͷ͏ͪɼ֘ަ௨ނࣄʹ͓͚Δաࣦ͕ॏ͍
ऀΛ͍͍ɼաࣦ͕ಉఔͷ߹ʹਓଛইఔ͕ܰ
͍ऀΛ͍͏ɽ
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Table 1: Personal injury data
Accident Accident

Time Weather
Human · · · Latitude Longitude

number type factor 1
1 23 12 2 132 · · · xx.xx yyy.yyy
2 46 12 2 114 · · · xx.xx yyy.yyy
3 23 12 2 107 · · · xx.xx yyy.yyy
...

...
...

...
...

...
...

...
12,393 23 22 2 132 · · · xx.xx yyy.yyy

2.2 ೦ੳ֓ࣜܗ (Formal Concept Analysis)

Λੳߏ೦͍֓ͯͮجʹ೦ੳͱɼଋ֓ࣜܗ
͢Δσʔλੳख๏Ͱ͋Δ 5)ɽࣗવݱͳͲʹग़͢ݱ
ΔରʢΦϒδΣΫτʣΦϒδΣΫτ͕แ͢Δੑ
࣭ʢଐੑʣͷू߹ͷରΛίϯςΫετදͱͯ͠هड़͠ɼ
දʹଘ͢ࡏΔؔΛ֓ࣜܗ೦ͱͯ͠ཧ͢Δɽ֓ࣜܗ
೦ͱɼڞ௨ͷଐੑू߹Λͭ࣋ΦϒδΣΫτू߹Ͱ͋
Δ֎Ԇͱɼ֎Ԇू߹͕ڞ௨ʹͭ࣋ଐੑू߹Ͱ͋Δแ
ͷͷ͜ͱΛ͢ࢦɽྫ͑ɼࣗવͷσʔλʹ͓͍ͯɼ
ू߹ͷ֎Ԇ {3, 5, 7}ͱแ {x ≤ 10, prime(x), odd(x)}
ʢ10ҎԼͷૉ͔ͭحʣͷର͕֓ࣜܗ೦ͷྫͰ͋Δɽ
͜ͷ֓ࣜܗ೦Λϊʔυͱͨ͠ίϯηϓτϥςΟεͱ͍
͏ਤɼίϯηϓτϥςΟεΛͱʹؚͨ͠ҙؔ
ؔ࿈ͱ͍͏ϧʔϧ͕நग़͞Εɼ͜ͷ݁ՌΛͱʹଐੑ
ؒͷؔΛ֬ೝ͢ΔɽຊڀݚͰɼ֓ࣜܗ೦ੳπʔ
ϧͱͯ͠ Concept Explorer4Λ༻͢Δɽ
ද 2ੜͱͦͷಛΛද͢ίϯςΫετදͷྫͰ

͋Δɽྫ͑ɼΠψͷΦϒδΣΫτ࢛ɾ্ɾ
ੜɾᄡೕྨͷଐੑΛͭ࣋͜ͱ͕ಡΈऔΕΔɽ

Table 2: A context table of animals
Two- Four- Fil-

Land Water Sky
Vivi- Ovi- Mam-

legs legs let parous parous mal
Dog x x x x
Cat x x x x
Crow x x x x

Chicken x x x
Frog x x x x

Killifish x x x
Platypus x x x x x x
Japanese
giant x x x x x

salamander
Whale x x x x

ਤ 2ද 2͔Βੜ͞ΕͨίϯηϓτϥςΟεͰ͋
ΓɼؚҙؔͷΈΛਤࣔ͢ΔɽίϯηϓτϥςΟεʹ
͓͍ͯΦϒδΣΫτ্ํʹɼଐੑԼํʹ͔ͯͬ
Ճ͞ΕΔͨΊɼ֤ϊʔυՃ͞ΕΔΦϒδΣΫτ
ଐੑͷΈΛද͢هΔɽ֓ࣜܗ೦ͷྫͱͯ͠ɼΠψɾω
ίɾΫδϥͷΦϒδΣΫτͱੜɾᄡೕྨͷଐੑΛ࣋
Δɽ͢ࡏ೦͕ଘ֓ࣜܗͭ
ؚҙؔͷྫͱͯ͠ɼᄡೕྨͱهड़͞Εͨϊʔυͷ

ԼʹΠψɾωίɾΫδϥɾΧϞϊϋγͷΦϒδΣΫ
τ͕දࣔ͞ΕΔɽ·ͨɼੜͱهड़͞ΕͨϊʔυͷԼ
ʹᄡೕྨ͔ͭੜͰ͋ΔΠψɾωίɾΫδϥͷΦϒ
δΣΫτͷΈ͕දࣔ͞ΕΔɽͦͷͨΊɼʮੜͳΒᄡ
ೕྨʯͱ͍͏ؚҙ͕ؔΓཱͪɼΧϞϊϋγͱ͍͏
ΦϒδΣΫτ͕ݪҼͰʮᄡೕྨͳΒੜʯͱ͍͏ؚ
ҙ͕ؔΓཱͨͳ͍͜ͱ͕֬ೝͰ͖Δɽ
ද 3நग़͞Εؚͨҙؔؔ࿈ͷྫͰ͋Δɽྫͱ
ͯ͠ɼϧʔϧ 1ʮੜͳΒᄡೕྨͰ͋Δʯͱ͍͏
ؚҙؔɼϧʔϧ 4ʮᄡೕྨͰ͋Δ 4छྨͷੜͷ
͏ͪɼ3छྨ͕ੜͰ͋Δʢ֬৴ 75%ʣʯͱ͍͏ؔ࿈
Ͱ͋Δɽ

4Concept Explorerɼhttp://conexp.sourceforge.net

Fig. 2: The concept lattice of the animals

Table 3: Examples of implications and association
rules of animals

Number Prerequisite Confidence Conclusion
1 Viviparous 100% (3/3) Mammal
2 Land, Water 100% (3/3) Four-legs, Oviparous
3 Water 80% (4/5) Oviparous
4 Mammal 75% (3/4) Viviparous
...

...
...

...

3 ࣗసंނࣄੳ
ຊઅͰɼۙ͞Ε͍ͯΔࣗసं͕ؔ࿈͢Δަ

௨ނࣄͷނࣄཁҼͷղ໌ͷͨΊɼࣗసं͕ؔΘΔਓ
ΈΔɽࢼ೦ੳΛ֓ࣜܗͯͬ΅ରΛ͠ʹނࣄ

3.1 ίϯςΫετදͷ࡞

ަ௨ނࣄσʔλΛ֓ࣜܗ೦ੳద༻͢ΔͨΊʹσʔ
λͷ 2ԽΛ͍ߦ, ίϯςΫετදΛ࡞͢Δɽຊڀݚ
Ͱରͱ͢ΔނࣄΦϒδΣΫτɼަࠩͰൃੜͨ͠
ࣗಈंରࣗసंͷਓނࣄͰ͋Δɽ݅ނࣄɼฏ
29 ͔Βྩ 2 ͷ 689 ݅Ͱ͋Δɽ֓ࣜܗ೦ੳɼ
ଐੑ͕૿͑Δ͜ͱͰࢦ͕ؒ࣌ࢉܭؔతʹ૿͑Δɽ
ͦͷͨΊຊੳͰɼද 4ͷ 47ଐੑͷΈΛ༻͍Δɽද
தͷׅހͷࣈଐੑͷछྨͰ͋Δʢྫ͑ɼఱ
ީɼಶɼӍɼઇͷ 4छʣɽจݙ 6)Ͱަࠩܗঢ়ͱ
ࣗసंނࣄͷؔ࿈͕ࣔࠦ͞Ε͍ͯͨͨΊɼຊڀݚͰ
৴߸ػɼंಓ෯һɼதԝଳɼาंಓ۠ͷଐੑʹ
ண͢Δɽंಓ෯һɼୈҰऀࣄଆ͕େʢ13.0mҎ
্ʣɼୈೋऀࣄଆ͕খʢ5.4mҎԼʣͷΑ͏ͳ 3 × 3
ଐੑͰ͋Δɽࣗసंਐํߦɼจݙ 7)ʹํ๏ʹͨ͠
͕ͬͯɼަ௨ނࣄσʔλ͔Βਪଌ͢Δɽݩͷަ௨ނࣄ
σʔλͰɼަࠩΛਤ 3ͷΑ͏ʹ൪߸͚͠ɼୈҰ
ऀࣄͷਐંࠨ͕ํߦͷ߹ [1][2]ͱه͞ΕΔɽର
ͷ߹ɼୈೋނࣄͱͷऀࣄΒਐ͖ͯͨ͠ୈೋ͔
ऀࣄͷਐํߦ [3][1]ͱه͞ΕΔɽ͜ͷࡍɼୈҰ
ʢނࣄసंͷ߹ɼ͕ࣗऀࣄಈंɼୈೋ͕ࣗऀࣄ
৮ʣ͕͍͖ͯىΔ͜ͱ͔Βɼʢࣗಈं͕ٯ͍ͯ͠ͳ͍
ΕΔɽ͜ͷ͞ͱਪ͍ͨͯ͠ߦΓʣࣗసंӈଆ௨ݶ
Α͏ͳਪ͔ΒࣗసंਐํߦʢࠨӈʣͷଐੑΛσʔ
λʹՃ͢Δɽͳ͓ɼਐಉ࢜ͳͲɼΈ߹ΘͤʹΑͬ
ͯࣗసंਐ͕ํߦෆ໌ͳ߹ଘ͢ࡏΔɽ

Table 4: Selected forty-seven attributes
ॏই (1), ఱީ (4), ࿏໘ঢ়ଶ (2)

৴߸ػ (6), ंಓ෯һ (9), தԝଳ (4), าंಓ۠ (4)
ཁҼڥ (2), ࣗసंਐํߦ (2), ऀࣄ 2(3)

 (2), ؒ࣌ (4), અق (4)
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Fig. 3: Estimation of bicycle directions 7)

3.2 ༺೦ੳͷద֓ࣜܗ
લઅͷίϯςΩετදͰɼ৴པ 80%Ҏ্ɼ͢ͳΘ

ͪલఏ෦ͷ݅Λຬͨ͢ނࣄͷ͏ͪ 80%Ҏ্ͷ͕ނࣄ
݁෦ͷ݅Λຬͨ͢ΞιγΤʔγϣϯϧʔϧΛࣜܗ
֓೦ੳπʔϧͰग़ྗͨ݁͠Ռɼ23,557 ݅ͷϧʔϧ͕
ग़ྗ͞Εͨɽͦͷ͏ͪɼ݁෦ͷଐੑΛࣗసं௨ํߦ
: ӈɼ͋Δ͍ɼࣗసं௨ํߦ: ΛؚΉϧʔϧΛࠨ
நग़ͨ͠. ͦͷ݁ՌͦΕͧΕ 154݅ɼ455݅ͷϧʔϧ
͕ಘΒΕͨɽಘΒΕͨϧʔϧͷҰ෦Λࣔ͢ɽ

〈7〉





࿏໘ঢ়ଶɿס૩
∧৴߸ɿ౮ʢ̏౮ࣜʣ
∧෯һɿதɾେ
∧தԝଳɿͳ͠
∧าंಓ۠ɿԑੴ
∧ɿฏ




=⇒ 〈6〉 (ߦଆ௨ࠨ)

͜ͷϧʔϧɼࠨลͷ 6ଐੑΛͯ͢ຬͨ͢ނࣄ 7݅
ͷ͏ͪɼ6݅ʢ86%ʣ͕ӈลͷଐੑʢࠨଆ௨ߦͷࣗసंʣ
Λຬͨ͢͜ͱΛද͢ɽ
ਤ 4, 5ʹɼ݁෦͕ࠨଆ௨͓ߦΑͼӈଆ௨ߦͷϧʔ
ϧͷલఏ෦ʹग़͢ݱΔଐੑͷग़ݱΛࣔ͢ɽࠨӈͷਐ
ͷϧʔϧߦଆ௨ࠨΔҧ͍ʹ͢Δͱɼ͚͓ʹํߦ
ʹதԝଳͳ͠Λલఏ෦ʹͭ࣋ϧʔϧ͕ଟؚ͘·
ΕΔͷʹର͠ɼӈଆ௨ߦͷϧʔϧʹதԝଳத
ԝઢʢϖΠϯτʣΛલఏ෦ʹͭ࣋ϧʔϧ͕ଟؚ͘·Ε
Δ͜ͱ͕Θ͔Δɽ

3.3 ཁҼੳނࣄͮ͘جʹ೦ੳ֓ࣜܗ
೦ੳɼೖྗσʔλʹ͓͚Δ͖͢ଐ֓ࣜܗ

ੑؒͷؔʹର͢Δ͖ͮؾΛ༩͑ΔπʔϧͱΈͳ͢͜
ͱ͕Ͱ͖Δɽ3.2અͷ݁Ռɼަࠩʹ͓͚Δࣗసंࣄ
ԿΒ͔ͷʹํߦɼதԝଳͱࣗసंਐ͍͓ͯʹނ
ΔͷͰͳ͍͔ͱͷࣔࠦΛ༩͑Δ͕ɼͦͷཪ͕͋ؔ
͚ͷͨΊʹ࣮ࡍͷσʔλΛੳ͢Δඞཁ͕͋Δɽ
ද 5ɼਤ 6, 7ɼަ௨ނࣄσʔλʹ͓͚Δਐํߦ
ͱதԝଳͷ༗ແɼதԝઢʢϖΠϯτʣͷؔͰ͋
ΔɽࣗసंނࣄશମͰࠨଆ௨ߦʹରͯ͠ӈଆ௨ߦͷ
ނࣄͷʹରͯ͠ɼதԝଳͳ͠ͷࣗసं͍ߴ͕߹ׂ
Ͱɼ͕ۙ͘ਐํߦෆ໌Ͱ͋Δ͕ɼෆ໌Λআ
͘ͱࠨଆ௨ߦʹൺͯӈଆ௨ߦͷׂ߹͕͘ͳ͍ͬͯ
ΔɽҰํͰɼதԝଳ͓ΑͼதԝଳʢϖΠϯτʣ

Table 5: Relationship between bicycle direction and
central reservation

தԝଳͳ͠ தԝଳɼதԝઢʢϖΠϯτʣ
ߦଆ௨ࠨ 79 167
ӈଆ௨ߦ 93 96
ෆ໌ 165 78

ͷࣗసंނࣄͷ߹ɼӈଆ௨ߦͷׂ߹͕શମͷۙ
͘·Ͱ͘ߴͳ͍ͬͯΔɽ͜ͷ݁Ռ͔Βɼྫ͑ɼࣗసं
ͷਐํߦʹணͨ͠ަ௨ύτϩʔϧަ௨҆શϚο
ϓͷ࡞ͳͲɼަ௨ނࣄ͚ͨʹࢭऔΓΈͷࢧ
ԉ͕͑ߟΒΕΔɽࣗసंͷਐํߦɼྫ͑ɼߴ
ํߦసंͷਐࣗʹ࣌ߍͷۙͰேͱ༦ํͷొԼߍֶ
ଳΛ͠΅Δ͜ͱͰަࠩؒ࣌͝༧ଌͰ͖ΔͨΊɼ͕
ͱʹͲͪΒͷਐํߦͷࣗసं͕ଟ͘ͳΔ͔༧ଌՄ
Ͱ͋Δɽ

Fig. 6: Relationship between bicycle directions with-
out central reservations

Fig. 7: Relationship between bicycle directions with
central reservations or painted center lines

4 ೦ੳͷͨΊͷଐੑநग़֓ࣜܗ
ަ௨ނࣄσʔλͷଐੑΛ֓ࣜܗ೦ੳͷίϯςΩε

τදͷͨΊʹೋԽ͢Δͱɼଐੑ 1,821ͱͳΔɽ͜
ͷΑ͏ͳଟͷଐੑΛؚΉίϯςΩετදʹର͢Δܗ
ࣜ֓೦ੳɼࢉܭίετ͕େʹͳΓɼ࣮ݱతͳ࣌
ؒʹ͕ࢉܭऴྃ͠ͳ͍͔ɼϝϞϦෆͰੳ͕Ͱ͖
ͳ͍ɽਤ 8ɼަ௨ނࣄσʔλ͔ΒΦϒδΣΫτΛϥ
ϯμϜͰ 1,000݅ɼଐੑΛϥϯμϜʹ 10͔Β 200ଐੑ
நग़ͨ͠ίϯςΫετදʹର͢Δ֓ࣜܗ೦ੳͷࢉܭ
ؔతʹ૿Ճ͢Δͷ͕֬ࢦ͕ؒ࣌ࢉܭͰ͋Δɽؒ࣌
ೝͰ͖Δ1ɽ
ઌڀݚߦ 3, 4)͓ΑͼલઅͷࣗసंނࣄੳͰɼަ

௨ނࣄσʔλ͔Βओ؍తʹނࣄੳʹॏཁͱ͑ߟΒΕ
ΔଐੑΛબ͍ͯ͠ΔɽͦͷͨΊɼબ͞Εͳ͔ͬͨଐ
ಀ͞Ε͍ͯΔՄੑ͕͋ΔɽݟཁҼ͕ނࣄΔ͕ؔ͢ੑ
ຊઅͰɼަ௨ނࣄσʔλͷ֓ࣜܗ೦ੳͷͨΊͷ

ଐੑநग़ํ๏Λݕ౼͢Δɽจݙ 8)Ͱɼੳରͷଐ
ੑؒʹෳͷڑΛఆٛ͠ɼͦΕΒʹ͖ͮجଐੑΛ֊

ɿCPUڥߦ1࣮ 3.2Ghz Intel Xeon W, ϝϞϦ 96GB
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Fig. 4: Number of attributes in premises of rules with left direction in consequent

Fig. 5: Number of attributes in premises of rules with right direction in consequent
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Fig. 8: Calculation time of FCA

ܕΫϥελϦϯάͰྨ͠ɼͦΕͧΕͷྨʹର͢
Δ֓ࣜܗ೦ੳʹ͍͍ͭͯͯ͠ߟΔɽ֊ܕΫϥε
λϦϯάͷॴͷ 1ͭɼతʹԠͯ͡ॊೈʹྨ
ΛܾΊΒΕΔͰ͋Γɼຊڀݚͷదͳଐੑͷྨ
ΛಘΔతʹద͍ͯ͠Δɽͦ͜ͰɼຊڀݚͰɼจݙ 8)

ͱಉ༷ʹɼෳͷڑʹͮ͘جσʔλྨΛɼ࣮σʔ

λͰ͋Δަ௨ނࣄσʔλʹద༻͠ɼނࣄ༧ଌʹదͨ͠
ଐੑநग़ख๏Λݕ౼͢Δɽ

4.1 ଐੑग़ख๏

ଐੑؒͷڑͱͯ͠ɼจݙ 8) Ͱ༻͍ΒΕͨؔ࿈ (ඪ
ຊ૬ؔͷઈର) ʹՃ͑ɼϢʔΫϦουڑɼϚϯ
ϋολϯڑɼίαΠϯྨࣅʹ͍ͭͯݕ౼͢Δɽఏ
Ҋख๏Ͱɼ֤ଐੑಉ࢜ͷڑΛࢉग़ͯ͠ɼͦͷڑ
͔ΒڑྻߦΛ࡞͠ɼ֊ܕΫϥελϦϯάΛ༻͍
ͯଐੑΛׂ͢Δ. ֊ܕΫϥελϦϯάͰɼσʔ
λͷάϧʔϓؒͷڑඞཁͱͳΔɽάϧʔϓؒͷڑ
ͱͯ͠ɼ࠷ڑ๏ɼ࠷ڑ๏ɼΥʔυ๏ɼ܈
ฏۉ๏ɼॏ৺๏ɼϝσΟΞϯ๏Λݕ౼͢Δɽ
ఏҊख๏Ͱɼ·ͣɼੳରͱͳΔަ௨ނࣄσʔ

λʹରͯ͠ɼ֓ࣜܗ೦ੳΛద༻͢ΔͨΊʹίϯςΫ
ετදΛ࡞͢Δɽ࣍ʹɼੳରͱͳΔଐੑΛ 1ͭ
ܾΊΔɽ֤ଐੑಉ࢜ͷڑΛٻΊͯɼڑྻߦΛ࡞
͢ΔɽͦͷࡍɼݩσʔλͰ 1ͭͷଐੑͩͬͨίϯςΫ
ετදͷଐੑ܈ʹ͍ͭͯɼڑΛ 0ͱ͢Δɽྫ͑ɼ

計測自動制御学会 システム・情報部門 社会システム部会 第31回社会システム部会研究会予稿集
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ఱީͷ 5ଐੑʢΕɼಶΓɼӍɼઇɼໄʣͷ͍ޓͷڑ
 0ͱ͢Δɽ֊ܕΫϥελϦϯάΛద༻͠ɼࣜܗ
֓೦ੳ͕ద༻ՄͳଐੑʹͳΔ·Ͱׂ͢Δɽຊ
ख๏ͰɼಘΒΕͨྨͦΕͧΕʹର͠ɼ࠷ॳʹఆΊ
ͨੳରͷଐੑͷྻΛՃ͑ͨίϯςΫετදʹର͠
ͯɼ֓ࣜܗ೦ੳΛద༻͢Δɽ

4.2 ౼ݕͷڑ

ަ௨ނࣄσʔλੳʹ͓͍ͯɼෳͷσʔλ͓Αͼ
άϧʔϓؒͷڑͷͲͷΈ߹Θ͕ͤద͔ݕ౼͢Δ
ͨΊɼઌڀݚߦ 3) Ͱ༻͍ΒΕͨ 10,422ΦϒδΣΫτɼ
ද 6ͷ 82ଐੑͷίϯςΫετදʹରͯ͠ɼఏҊख๏Λ
ద༻͢Δɽ

Table 6: Selected eighty-two attributes
ன (6), ఱީ (5), ࿏໘ঢ়ଶ (5)
৴߸ػ (7), ܗ (3)ɼܕྨނࣄ (33)

ྸ 1(6), ྸ 2(7), ਓଛইఔ 1(7), ਓଛইఔ 2(7)

֊ܕΫϥελϦϯάͷ݁Ռ͔Βɼྨ͕దʹ͞
Ε͍ͯΔ͔Ͳ͏͔Λ֬ೝ͢Δɽਤ 9ɼΫϥελϦϯ
άͷ݁ՌͷҰ෦ͷथܗਤͰ͋Δɽਤ 9ʢ্ʣͷΑ͏ʹ
थܗਤ͕֊ஈঢ়ʹ͋ΔݱޮՌͱݺΕɼෳଐ
ੑΛؚΉྨ͕ಘΒΕʹ͍͘ɽਤ 9ʢԼʣͷΑ͏ͳό
ϥϯεͷΑ͍ྨ͕·͍͠ɽ4.1અͷڑʹର͢Δ֊
ܕΫϥελϦϯάͷ݁ՌΛ֬ೝͨ͠ͱ͜Ζɼෳଐ
ੑΛؚΉྨ͕ 2ͭҎ্͋Γɼ֊ͷస͕͍͖ͯى
ͳ͍Έ߹Θͤɼ૬ରͷઈର-܈ฏۉ๏ɼϢʔ
ΫϦουڑ-࠷ڑ๏ɼϢʔΫϦουڑ-Υʔυ
๏ɼϚϯϋολϯڑ-࠷ڑ๏ɼϚϯϋολϯڑ-
Υʔυ๏ɼcosྨࣅ-࠷ڑ๏ɼcosྨࣅ-܈ฏ
๏ͷۉ 7ͭͷΈ߹ΘͤͰ͋ͬͨɽ

Fig. 9: Results of classification

ઌڀݚߦ 4)Ͱɼ֓ࣜܗ೦ੳͰऔಘ͞Εͨϧʔϧ
ͷલఏ෦ͷଐੑΛ༻͍ͯɼ݁෦ͷଐੑΛྨ͢Δػ
ցֶशϞσϧΛ࡞͢Δަ௨ނࣄ༧ଌख๏͕ఏҊ͞Ε
͍ͯΔɽͦ͜Ͱɼຊख๏ͷ֤ڑͷධՁͱͯ͠ɼ֓ࣜܗ
೦ੳͷ݁Ռͷϧʔϧͷ͏ͪͰɼੳରͷଐੑΛ݁

෦ʹͭ࣋ϧʔϧΛநग़͠ɼͦΕΒͷલఏ෦ʹݱΕΔ
ଐੑΛઆ໌มͱ͠ɼ݁෦Λతมͱ͢Δχϡʔ
ϥϧωοτϫʔΫʹΑΔػցֶशϞσϧΛ࡞͢Δɽฏ
 29͔Βྩ 2ͷσʔλΛࢣڭͱ͢Δɽ࡞͞Ε
ցֶशϞσϧʹର͠ɼྩػͨ 3ͷσʔλͰ͢ূݕ
Δɽ·ͨɼൺֱରͱͯ͠શଐੑΛઆ໌มͱͨ͠ػ
ցֶशϞσϧ࡞͢ΔɽχϡʔϥωοτϫʔΫͷ֤
छύϥϝʔλઌڀݚߦ 4) ʹै͍ɼৄࡉলུ͢Δɽ
ੳରͷଐੑΛࢮɾॏই͓ނࣄΑͼऀྸߴͱ͠ɼͦ
ΕͧΕ 5ճ࡞ͨ͠ػցֶशϞσϧͷ݁ূݕՌʹ͓͚
Δ F1 Scoreʢద߹ͱݱ࠶ͷௐฏۉʣͷΛਤ
10ʹࣔ͢ɽԣ࣠ʹڑͷΈ߹Θͤɼॎ࣠ʹ F1 Score
ΛऔΔɽԣ࣠ʹݱΕͳ͍Έ߹Θͤɼ݁෦ʹੳ
ର͕ݱΕΔϧʔϧ͕ଘ͠ࡏͳ͔ͬͨྨͰ͋Δɽࢮ
ɾॏইނࣄͷ༧ଌʢਤ 10ʢ্ʣʣͰɼcosྨࣅҎ
֎ʹ͍ͭͯ F1 Score ͕ 30લޙͱͳͬͨɽނࣄऀྸߴ
ͷ༧ଌʢਤ 10ʢԼʣʣͰɼϢʔΫϦουڑʢϚϯ
ϋολϯڑʣ-࠷ڑ๏ͷ F1 Score͕ྑ͍݁ՌͰ
͋ͬͨɽ

4.3 ఏҊख๏ͷద༻

ఏҊख๏ʹΑΔશަ௨ނࣄσʔλʢ659ଐੑɼ10422
ΦϒδΣΫτʣͷྨΛࢼΈΔɽੳରΛࢮɾॏ
ইނࣄͱͯ͠ɼϢʔΫϦουڑ-࠷ڑ๏Λ༻͍ͨ
֊ܕΫϥελϦϯάΛద༻͢Δͱɼද 7ͷྨ͕ಘ
ΒΕΔɽ

Table 7: ଐੑͷάϧʔϓ͚ͷ݁Ռ
ྨ 1 ྨ 2 ྨ 3 ྨ 4 ྨ 5 ྨ 6 ྨ 7

ఆࢦ 1(7) ఆࢦ 2(7) ॺίʔυ (16) ਓతཁҼ 1(8) ਓతཁҼ 2(9) ऀࣄ 1(14) ொଜࢢ (15)
ఱީ (4) ंಓ෯һ (16) ݄ (12) Ճ෦Ґ 2(16) ܗ (3) ऀࣄ 2(21) ೝ 2(10)
ੑผ 2(3) ҧ 1(27) ༵ (7) — — ܕྨނࣄ (28) —
ಓ࿏ܗঢ় (7) — ௨ߦత 1(17) — — ܕಈྨߦ 1(17) —

— — ௨ߦత 2(18) — — தԝଳ (7) —
— — ೝ 1(18) — — — —
— — ྸ 1(6) — — — —
— — ྸ 2(7) — — — —

೦ੳΛద༻ͨ݁͠Ռɼ৴པ֓ࣜܗʹͷ֤ྨه্
80%Ҏ্ͷϧʔϧ 351,943͕݅ಘΒΕͨɽҰํͰɼྨ
4 5ͷΑ͏ͳଐੑ͕গͳ͍ྨ͔Β৴པ 80%
Ҏ্ͷϧʔϧΛநग़Ͱ͖ͳ͔ͬͨɽҰྫͱͯ͠ɼʮதԝ
ଳͷͳ͍ಓ࿏ͰͰਐதʹൃੜͨࣗ͠సं୯
ಠނࣄ 11݅ඞͣࢮɾॏইނࣄʯͱ͍͏ϧʔϧ͕ಘ
ΒΕͨɽશσʔλΛ౷ܭੳͨ͠ͱ͜Ζɼࣗసं୯ಠ
ͷࢮɾॏইނࣄɼࢮɾॏইނࣄશମͱൺֱͯ͠ɼ
தԝଳͷͳ͍ಓ࿏ΛͰਐதʹൃੜ͢Δׂ߹
ͱ͕͔֬ΊΒΕͨɽશσʔλʹର͢ΔఏҊख͍͜ߴ͕
๏ͷద༻ʹΑΓɼࢮɾॏইނࣄʹର͢Δෳଐੑ͕
ཁҼͷੳ͕Մͳ͜ͱ͕͔֬ΊΒΕͨɽނࣄΔؔ͢

5 ·ͱΊ
աڈʹൃੜͨ͠ަ௨ނࣄͷσʔλʹର͢Δ֓ࣜܗ೦

ੳʹΑΔަ௨ނࣄੳΛݕ౼ͨ͠ɽࣗసंނࣄͷ
ੳͰɼަ௨ނࣄσʔλ͔ΒࣗసंਐํߦͳͲͷ
ใΛਪ͠ɼಘΒΕͨσʔληοτʹର͢Δ֓ࣜܗ೦
ੳͷద༻݁Ռ͔ΒɼࣗసंਐํߦͱނࣄͷؔΛ
ੳ͢Δ͜ͱͰɼதԝଳͷछྨͱࣗసंਐํߦ
ʹؔ͢ΔΛੳͨ͠ɽ
೦ੳͷͨΊͷଐੑநग़ख๏ͱͯ͠ɼଐੑ͓֓ࣜܗ

Αͼଐੑྨؒͷڑʹͮ͘ج֊ܕΫϥελϦϯά
ʹΑΔଐੑྨख๏ΛఏҊͨ͠ɽҰྫͰ͋Δ͕ɼখ͞
ͳσʔληοτʹର͢Δࢮɾॏই͓ނࣄΑͼࣄऀྸߴ
ʢϚϯڑͷੳʹఏҊख๏Λద༻͠ɼϢʔΫϦουނ
ϋολϯڑʣ-࠷ڑ๏ʹΑΔྨ͕ɼػցֶशʹ
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例題の全属性 相関係数の絶対値:群平均法 ユークリッド距離:最⻑距離法 マンハッタン距離:ウォード法 マンハッタン距離:最⻑距離法 コサイン類似度:群平均法
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Fig. 10: Results of machine learing

༧ଌʹޮՌతͰ͋Δͱ͍͏݁Λಘͨɽނࣄ௨ަͮ͘ج
ɽ͚ࣗͯʹ࡞༧ଌγεςϜͷނࣄɼަ௨ޙࠓ

సंނࣄΛؚΉ༷ʑͳަ௨ނࣄʹର͠ɼఏҊͨ͠ଐੑ
நग़ख๏Λద༻͠ɼޮՌΛ֬ೝ͢Δɽ

ँࣙ
ຊڀݚʹऔΓΉʹ͋ͨͬͯܯݝࢁຊ෦ʹوॏ

ͳσʔλΛޚఏڙ͘ͱͱʹɼ༗ӹͳ͓ٞΑͼޚ
ఏҊΛ͖·ͨ͠ɽ৺ΑΓँײਃ্͛͠·͢ɽຊڀݚ
ͷҰ෦ɼެӹஂࡒ๏ਓࢁୈҰۜߦֶஂࡒͷྩ
4ڀݚॿۚΛड͚ͯͨͬߦͷͰ͢ɽ

ݙจߟࢀ
1) ܯݝࢁຊ෦ɼྩ 2൛ަ௨ނࣄനॻٴͼަ௨ࢮ
/ੜϚοϓɼhttps://police.pref.toyama.jpൃނࣄ
6115/toukei/koutsuujiko/jikohakusho/
kj202104.htmlɼ(ࢀর.Jan.18ɼ2023)

2) ௗډ࢙ɼਫ༝༟ɼԕࢁҰଇɼਗ਼ਫໜथɼޙᰜଠ:
ԽσʔλͱӴը૾ͷϚϧνϞʔμϧߏ AIϞσϧʹ
ΑΔަ௨ൃނࣄੜ֬ͷ༧ଌख๏ͷ։ൃɼࣗಈंٕज़ձ
จू, 53-2, 404/409 (2022)

3) খ୩ޛɼઙপ༎ଡɼதଜਖ਼थɼݪࡗҰلɼຊ٢ୡɼ
 :հܓ ަ௨ނࣄσʔλʹର͢Δ֓ࣜܗ೦ੳʹΑΔࣄ
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