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Abstract 
Term weighting where a term is given a numerical weight regarding its importance, is fundamental to analyze 

text data. As term weighting can transform documents into the computable forms in a vector space, it enables 
to execute various document analysis such as text classification, clustering, information retrieval and so on. The 
traditional measure used in term weighting is TFIDF, derived from the term frequency and the inverse 
document frequency. TFIDF is simple and effective, and it forms a popular base for advanced algorithms in 
spite of its age. However, the term importance captured by term weighting methods using TFIDF and its 
variants does not relate to the term meanings but only to the frequencies. These methods are not suitable for 
applications that require considering the term meanings.  
In medical domain, therefore, semantic term weighting (STW) methods have been developed aiming at 

assigning weights to document terms based on their meanings by exploiting ontologies and class information 
of terms. However, these methods are developed for a certain task in medicine. There is no framework of STW 
that can correspond to any task. Moreover, there is no framework to put effectively term weighting into practice. 
In order to exploit the computable forms of documents by term weighting for secondary use, we need to consider 
the nature of documents, the target of analysis and the adequate terms’ meanings. To this end, we apply the 
idea of frame semantics to term weighting. The frame semantics is a research program in empirical semantics 
that emphasizes the continuities between language and experience. It assigns term meanings based on the frame 
that characterize a situation. The benefit of the exploitation of the frame semantics is to keep an assumption 
that the determination of term importance is not unique but diverse depending on the nature of documents and 
the target of analysis. Moreover, it considers the encyclopedic semantics of terms that is adequate to put 
semantic term weighting into practice.  
The objective of this thesis is to develop STW methods for medical document analysis considering the idea of 

the frame semantics. We especially focus on two important targets: information retrieval on medical documents 
and prediction of patients’ conditions on EMRs such as mortality prediction. To this end, we propose two 
frameworks: a framework of STW using a proposed procedure to apply the idea of the frame semantics to term 
weighting and a common framework of STW based on a proposed medical knowledge representation. The key 
idea is to hierarchically divide the terms into categories by exploiting ontologies and class information of terms 
based on medical knowledge and machine learning techniques. The terms in each category are reasonably 
considered to have the same medical importance (except the case that a term’s weight is the continuous value) 
regarding a certain aspect of terms’ meanings. The categories containing terms are exploited to represent 
various aspects of terms’ meanings on computer. Based on the proposed frameworks, we developed STW 
methods for the two targets. As the proposed STW methods were verified by the experimental evaluations, we 
attained the objectives by using the proposed frameworks. 
As term weighting transforms documents into computable forms, the proposed STW method considering the 

idea of the frame semantics can apply to various applications as secondary use when keeping various aspects of 
terms’ meanings in medicine. 
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ୈ1ষ ॹ࿦

1.1 ܠഎڀݚ

1.1.1 ୯ޠॏΈ෇͚

ɺͦͷσʔλྔ΋೔ʑ૿͑ଓ͚͍ͯΔ͠ࡏɺੈͷதʹ͸ςΩετσʔλ͕๲େʹଘࡏݱ

ͨΊɺςΩετσʔλͷ෼ੳ͸༷ʑͳ෼໺ʹ͓͍ͯॏཁͰ͋ΔɻςΩετϚΠχϯάͱ

͸ɺҲΕΔςΩετσʔλͷ໰୊ΛσʔλϚΠχϯά΍ػցֶशɺࣗવޠݴॲཧɺ৘ใݕ

ɺ஌ࣝϚωδϝϯτͷٕज़ʹΑΓղܾ͢ΔͨΊͷख๏Ͱ͋Δࡧ [7]ɻςΩετσʔλΛ༻

͍༷ͯʑͳจॻ෼ੳΛ͏ߦʹ͸ɺ௨ৗɺจॻΛࢉܭՄೳͳࣜܗʹม͢׵Δඞཁ͕͋Δɻ

୯ޠͷॏΈ෇͚͸ɺ୯ޠͷॏཁ౓ͱ͍͏؍఺͔Β୯ޠʹରͯ͠ॏΈΛ༩͑Δ͜ͱͰ୯ޠ

ಉ࢜Λ۠ผ͢Δख๏ [41]Ͱ͋Δɻ͜ͷख๏͸ɺจॻΛϕΫτϧ্ۭؒͰࢉܭՄೳͳࣜܗʹ

ม׵Ͱ͖ΔͨΊɺจॻ෼ྨ΍ΫϥελϦϯάɺηϯνϝϯτΞφϦγεɺ৘ใࡧݕͱ͍ͬ

༷ͨʑͳจॻ෼ੳͷج൫Ͱ͋Δɻຊ࿦จʹ͓͍ͯॏΈ෇͚ͷର৅ͱͳΔ୯ޠʢtermʣͱ

͸ɺ͋ΔಛఆͷྖҬͰ࢖ΘΕ͍ͯΔྖҬͷ֓೦͕۩ݱԽ͞Ε໊ͨশͰ͋Γɺ·ͨɺྖҬ֓

೦Λಛఆ͢ΔͨΊʹ༻͍ΒΕΔՊֶతίϛϡχέʔγϣϯखஈͷ͜ͱͰ͋Δ [18, 43, 37]ɻ

ੜ෺ҩֶྖҬʹ͓͚Δ୯ޠ͸ɺҨ఻ࢠ΍λϯύΫ࣭ɺҨ఻࢈ࢠ෺ɺੜମɺༀɺԽ߹෺ͳ

Ͳͷ໊শͰ͋Δ [18]ɻຊ࿦จͰѻ͏୯ޠ͸͋Δ ੒͞Εߏͷू߹ͰޠͰͳ͘ɺ͋Δ͚ͩޠ1

͍ͯΔ༻ޠ΋ؚΜͰ͍Δɻྫ͑͹ɺҩֶ୯ޠʹ͓͍ͯɺѱੑ৽ੜ෺Λҙຯ͢Δmalignant

neoplasm͸ɺmalignantͱ neoplasmͷ Ͱ͋Δɻຊ࿦จͰ͸͜ޠ੒͞Ε͍ͯΔ୯ߏͰޠ2

ͷΑ͏ͳ୯͕ޠॏΈ෇͚ͷର৅ͱͳΔɻ

఻౷తͳॏΈ෇͚ख๏͸ɺTerm Frequency and Inverse Document Frequency (TFIDF)[41]
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Ͱ͋Γɺ୯ޠස౓ͱٯจॻස౓ͷ 2ͭͷ౷ܭతཁૉʹΑΓٻΊΒΕΔɻ

tf · idf (ti, d) = tf (ti, d)× idf (ti, d) =
ni∑
k nk

× |D|
|{d : ti ∈ d}|

จॻ d಺ͷ୯ޠ tiͷTFIDFͷॏΈ͸ tf · idf (ti, d)ͱͳΓɺtf (ti, d)ͱ idf (ti, d)ͷ૊Έ

߹ΘͤʹΑΓٻΊΒΕΔɻ͜͜Ͱ ni ͸จॻ dʹ͓͚Δ୯ޠ ti ͷग़ݱճ਺Ͱɺ
∑

k nk ͸จ

ॻ d಺ͷ͢΂ͯͷ୯ޠͷग़ݱճ਺ͷ߹ܭͰ͋Δɻ|D|͸૯จॻ਺Ͱɺ|{d : ti ∈ d}|͸୯ޠ ti

ؚ͕·Ε͍ͯΔจॻ਺Ͱ͋ΔɻTFIDFͷҙຯ߹͍͸ɺ̍จॻ಺Ͱଟ͘ग़͠ݱɺ͔ͭɺଟ

͘ͷจॻͰग़͠ݱͳ͍୯ޠΛॏཁޠͱ͠ɺ͍ߴॏΈΛ෇༩͢ΔɻTFIDF͸৽͍͠ख๏Ͱ

͸ͳ͍͕ɺͦͷ༗ޮੑ͔ͭѻ͍΍͔͢͞ΒɺઌਐΞϧΰϦζϜͷج൫ͱͯ͠Α͘༻͍ΒΕ

͍ͯΔ [33]ɻ͔͠͠ͳ͕ΒɺTFIDF͸୯ޠͷස౓৘ใʹΑΔॏΈ෇͚Ͱ͋ΔͨΊɺ୯ޠ

͕͋ΔྖҬʹ͓͍ͯͲͷΑ͏ͳҙຯΛඋ͍͑ͯΔ͔ͱ͍͏୯ޠͷҙຯྀ͕͞ߟΕ͍ͯͳ

͍ɻจॻ෼ੳʹΑͬͯ͸୯ޠͷҙຯΛྀͯ͠ߟॏΈ෇͚Λ͢Δඞཁ͕͋ΔͨΊɺͦͷΑ͏

ͳ໨తʹରͯ͠͸ස౓৘ใΛྀ͢ߟΔ͚ͩͰ͸ෆे෼Ͱ͋Δɻ

1.1.2 ҩֶจॻ෼ੳͱͦͷ՝୊

ҩֶ෼໺ʹ͓͚Δจॻ͸ҎԼͷਤ 1.1ͷΑ͏ʹҩֶ࿦จͱిࢠΧϧςʹ෼͚ΒΕΔɻҩ

ֶ࿦จ͸ɺ௨ৗɺ࣬ප΍࣏ྍʹؔ͢Δ͜ͱ͕ॻ͔Ε͓ͯΓɺݪஶ΍঱ྫใࠂɺ૯આͱ͍ͬ

ͨλΠϓͷจॻ͕͋ΔɻిࢠΧϧς͸ɺऀױʹ͍ͭͯͷ਍அ΍࣏ྍʹؔ͢Δ͜ͱ͕ॻ͔

ΕɺୀӃ࣌ཁ໿΍هޢ؃࿥ͱ͍ͬͨจॻλΠϓ͕ଘ͢ࡏΔɻ

͜ͷΑ͏ͳҩֶจॻΛ෼ੳ͢Δҙٛʹؔͯ͠ɺੜ෺ҩֶڀݚͷୡ੒͢΂͖໨ඪ͸ɺ஌ࣝ

Λൃ͠ݟɺൃͨ͠ݟ஌ࣝΛ਍அ΍༧๷ɺ࣏ྍʹ׆༻͢Δ͜ͱͱ͞ΕΔ [6]ɻੜ෺ҩֶςΩ

ετϚΠχϯάʹ͓͚Δ໨ඪ͸ɺඞཁͳ৘ใΛΑΓޮՌతʹݟ෼͚Δ͜ͱɺར༻Մೳͳ๲

େͳ৘ใʹΑͬͯӅΕͨؔ܎Λ໌Β͔ʹ͢Δ͜ͱɺͦͯ͠จݙͱσʔλϕʔεͷϑϦʔς

Ωετ಺ʹଘ͢ࡏΔ๲େͳੜ෺ҩֶͷ஌ࣝʹରͯ͠ɺΞϧΰϦζϜ΍౷ܭɺσʔλϚωδ

ϝϯτͷख๏Λద༻͢Δ͜ͱʹΑͬͯɺ৘ใաଟʹΑΔෛ୲Λ͔ऀڀݚΒίϯϐϡʔλ΁
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ਤ 1.1: ҩֶจॻͷछྨ

Ҡ͢͜ͱͰ͋Δ [6]ɻ۩ମతʹੜ෺ҩֶςΩετϚΠχϯά͸ɺༀ΍Ҩ఻ࢠͷ໊લͱ͍ͬ

ͨಛఆͷछྨͷ໊લΛଊ͑Δݻ༗දݱநग़΍ɺ͋Δಛ௃͕จॻ·ͨ͸จॻͷҰ෦ʹ͋Δ͔

Ͳ͏͔Λࣗಈతʹ൑ఆ͢Δจॻ෼ྨɺಉٛޠʢྨٛޠʣٴͼলུޠͷநग़ɺҨ఻ࢠ΍ͨΜ

ͺ࣭͘ɺༀͱ͍ͬͨλΠϓͷΤϯςΟςΟؒͷؔ܎நग़ɺ໌ࣔతͳؔ܎ʹΑΔਪ࿦͔Β͜

Ε·Ͱೝࣝ͞Ε͍ͯͳ͍ؔ܎Λ໌Β͔ʹ͢ΔԾઆੜ੒ͱ͍ͬͨλεΫʹ෼͚ΒΕΔ [6]ɻ

ҩֶ࿦จΛ༻͍ͨ෼ੳͰ͸ɺར༻Մೳੑٴͼίετͷཧ༝͔Βɺੜ໋Պֶʹؔ͢Δจݙ

ͷΦϯϥΠϯσʔλϕʔεͰ͋ΔMEDLINE಺ͷ࿦จσʔλΛ༻͍ͨςΩετϚΠχϯ

άͷ͕ڀݚଟ͘ͳ͞Ε͍ͯΔ [37]ɻެ։͞Ε͍ͯΔ๲େͳ࿦จσʔλͷ׆༻ྫͱͯ͠ɺ৘

ใ͛ڍ͕ࡧݕΒΕΔɻ

ҰํͰɺۙ೥ͷిࢠΧϧςͷීٴʹΑΓɺҩֶʹ͓͚Δଟ͘ͷॏཁͳ໰୊Λղܾ͢Δ

ͨΊͷख๏։ൃͷՄೳੑ͕։͔Ε͍ͯΔ͜ͱ͔Β [3, 52, 35]ɺిࢠΧϧςͷ෼ੳ͸৽͠

͘ॏཁͳ՝୊Ͱ͋ΔɻిࢠΧϧςΛ༻͍ͨ෼ੳʹΑΓɺڭޢ؃ҭࢧԉ [71, 59]΍਍அࢧԉ

[65, 66, 51, 38]ɺαʔϕΠϥϯε [24, 32, 26, 55, 49]ͱ͍༷ͬͨʑͳԠ༻͕ͳ͞Ε͍ͯΔɻ

਍அࢧԉڀݚͰ͸ɺऀױঢ়ଶͷ༧ଌͷͨΊͷख๏։ൃ͕ྫͱͯ͛͠ڍΒΕΔɻ

ਤ 1.2͸ిࢠΧϧςΛ༻͍ͨίϯςετͰ͋Δ I2B2ͱNTCIRͷ࣮ࢪঢ়گͰ͋Δɻӳޠ

ͷిࢠΧϧςΛ༻͍ͨެ։λεΫͷ࣮ࢪ͸ 2006೥͔Β։࢝͞Εɺ೔ຊޠͷిࢠΧϧςͷ
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ਤ 1.2: گঢ়ࢪΧϧςΛ༻͍ͨެ։λεΫͷ࣮ࢠి

৔߹͸ 2012೥͔Β։࢝͞Ε͍ͯΔɻ͕ͨͬͯ͠ɺిࢠΧϧςͷ׆༻͸৽͍͠՝୊Ͱ͋Δ

͜ͱ͕͍͑Δɻ

ҩֶจॻΛର৅ͱͨ͠୯ޠͷॏΈ෇͚ख๏ʹؔ͢ΔڀݚͰ͸ɺ୯ޠͷස౓৘ใͷΈΛߟ

ྀͨ͠ TFIDFΛ༻͍ͨॏΈ෇͚͚ͩͰͳ͘ɺTFIDFΛ֦ுͯ͠୯ޠͷҙຯΛྀͨ͠ߟ

ॏΈ෇͚ख๏͕͜Ε·Ͱଟ͘։ൃ͞Ε͍ͯΔɻ͔͠͠ͳ͕ΒɺͦΕΒ͸৘ใࡧݕ΍෼ྨɺ

ηϯνϝϯτ෼ੳͱ͍ͬͨ͋ΔಛఆͷλεΫʹର͢Δख๏Ͱ͋ΓɺͲͷλεΫʹ΋ରԠ͕

ՄೳͳҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ͷϑϨʔϜϫʔΫ͸͜Ε·ͰΈΒΕͳ͍ɻจॻ෼ੳ

ʹΑͬͯҙຯͷଊ͑ํ͕มԽ͢Δͱ͑ߟΒΕΔͨΊɺద੾ͳҩֶ஌ࣝΛ૊ΈࠐΈͳ͕Βɺ

༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰͲͷΑ͏ʹද͢ݱΔ͔͕ཧ࿦తͳ՝୊Ͱ͋Δͱ͑ߟΒΕΔɻ

Ϗδωεʹ͓͚Δ࣮຿తͳ՝୊͸ɺҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ͱ͍͏ૅجతͳڀݚ

ΛޮՌతʹ࣮ફ΁݁ͼ͚ͭΔ͜ͱͰ͋Δͱ͑ߟΒΕΔɻ͔͠͠ͳ͕ΒɺͦͷΑ͏ͳϑϨʔ

ϜϫʔΫ͸͜Ε·Ͱଘ͍ͯ͠ࡏͳ͍ɻ୯ޠͷҙຯతଆ໘Λྀͯ͠ߟมͨ͠׵จॻΛɺ༷ʑ

ͳ෼ੳͷͨΊʹೋ࣍ར༻͢Δʹ͸ɺͲͷΑ͏ͳจॻΛ༻͍͍ͯΔͷ͔ɺͲͷΑ͏ͳ෼ੳʹ

ద༻͢Δͷ͔ɺͲͷΑ͏ͳҙຯΛଊ͑Δͷ͔Λྀ͢ߟΔඞཁ͕͋Δͱ͑ߟΒΕΔɻ
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1.2 ఺ͱ໨త؟ͷணڀݚ

ͷॏΈ෇͚ͱ͍͏༷ʑͳจॻ෼ੳͷޠͷҙຯΛཧղͤ͞Δ͜ͱ͸ɺ୯ޠݴવࣗʹػࢉܭ

ͷޠ୯ʹػࢉܭ͍ͯͮجʹͷҙຯޠ൫ͱͳΔख๏ʹ͓͍ͯॏཁͰ͋Δɻຊ࿦จͰ͸ɺ୯ج

ॏཁ౓Λଊ͑ͤ͞Δࡍʹɺ·ͣਓͷೝ஌ϓϩηεʹண໨͠ɺਓͷ৔߹͸୯ޠͷҙຯΛͲ͏

ଊ͑ɺ୯ޠͷॏཁ౓Λܾఆ͢Δ͔Λ͑ߟΔɻͦ͏͢Δ͜ͱͰɺਓ͕૝͢ىΔঢ়گʹΑͬͯ

୯ޠͷҙຯ͸༷ʑͳࢹ఺͔Βଊ͑ΒΕΔ͜ͱ͕Έ͑ͯ͘Δɻ͜Ε͸ϑϨʔϜҙຯ࿦ͷ͑ߟ

ํͰઆ໌Ͱ͖Δͱ͑ߟΒΕΔɻ

ϑϨʔϜҙຯ࿦ͱ͸ɺޠݴͱݧܦͷؔ࿈ʹॏ఺Λஔ͘ݧܦతҙຯ࿦Ͱ͋ΓɺϑϨʔϜͷ

֓೦Λ༻͍ͯঢ়گΛಛ௃͚ͮΔ͋ΔϑϨʔϜΛ͑ߟΔ͜ͱͰɺͦͷϑϨʔϜ͕͋Δ୯ޠͷ

ҙຯΛׂΓ౰ͯΔͱ͢Δ [8] ɻϑϨʔϜҙຯ࿦͸ਓؒͷೝ஌ϓϩηεʹண໨͍ͯ͠Δɻ୯

ͷҙຯΛଊ͍͑ͯΔ͔ޠΔͱɺओମ͕ͲͷΑ͏ʹ୯͑ߟʹͷҙຯΛ֓೦తޠ [20]͕ೝ஌ݴ

ͷҙຯ͸ҟͳΔޠॏཁͰ͋Γɺͦͷଊ͑ํʹ͋ͨΔϑϨʔϜΛ༻͍Δ͜ͱͰ͍͓ͯʹֶޠ

ଊ͑ํΛՄೳʹ͢Δ఺͕ϑϨʔϜҙຯ࿦ͷಛ௃Ͱ͋Δɻ·ͨɺϑϨʔϜͱ͸എܠ஌ࣝͰ͋

ΓɺͦΕ͸ଟ͘ͷ৔߹ɺਓʑͷ೔ৗੜ׆Λ௨ͯ͡ܗ੒͞Εͨݧܦత஌ࣝ [70, 64] ɺ·ͨ͸

ͦΕͱͨࣅҙຯͰ͋Δਓ͕༷ؒʑͳݧܦΛ௨ͯ͠਎ʹ෇͚ͨඦՊࣄయతͳ஌ࣝ [69] ͷ͜

ͱͰ͋Δɻ͕ͨͬͯ͠ɺޠͷҙຯΛཧղ͢ΔͷʹඦՊࣄయత஌ࣝΛࢀর͍ͯ͠Δ͜ͱ΋ϑ

ϨʔϜҙຯ࿦ͷಛ௃Ͱ͋Δɻ ຊతҙຯΛ༗جయతҙຯͱɺͦΕͱ͸ରশతͳࣄ͸ඦՊޠ

͍ͯ͠Δ [69] ɻ͜͜ͰඦՊࣄయతҙຯͱ͸ɺʮ͋Δࣔ͢͠ࢦ͕ޠର৅ʢͷయܕతͳ΋ͷɺ

୅දతͳ΋ͷʣ͕΋ͭ΋Ζ΋Ζͷੑ࣭ɾಛ௃ɺ͞Βʹ͸ɺͦͷର৅ͱؔ࿈Λ΋ͭʢͨͱ͑

͹ɺͦͷର৅͔Β࿈૝͞ΕΔʣ༷ʑͳࣄฑʯ[68]Ͱ͋Γɺجຊతҙຯͱ͸ɺʮࣔ͢͠ࢦ͕ޠ

ର৅ͷ͢΂ͯʹ֘౰͢ΔҙຯͰ͋Γɺ͔ͭɺྨٛޠͱͷหผతಛ௃ΛؚΉ΋ͷʯͱఆٛ͞

Ε͍ͯΔ [69] ɻ໺ٿͷ࢛൪ଧऀͷྫ [69]Λ͛ڍΔͱɺ࢛൪ଧऀͷඦՊࣄయతҙຯ͸ʮͦͷ

νʔϜͷ࠷΋༏Εͨଧऀʯ΍ʮ௕ଧྗΛ༗͢ΔʯͱͳΓɺجຊతҙຯ͸ʮଧॱ͕̐൪Ͱ͋

ΔଧऀʯͱͳΔɻ͜ͷΑ͏ʹɺجຊతҙຯ͸ࣔ͢͠ࢦ͕ޠର৅ͷ͢΂ͯʹ֘౰͢ΔҙຯͰ

͋Δ͜ͱ͔Βந৅తͰ͋ΔɻҰํͰɺඦՊࣄయతҙຯ͸ੑ࣭΍ಛ௃ͱ͍͏۩ମతͳҙຯͱ
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ਤ 1.3: ϑϨʔϜҙຯ࿦ͷಛ௃ͷ·ͱΊ

ͳΔ͜ͱ͔ΒɺҙຯΛྀͨ͠ߟॏΈ෇͚ख๏Λ࣮ફʹԠ༻͢Δͷʹద͍ͯ͠Δͷ͸ඦՊࣄ

యతҙຯͰ͋Δͱ͑ߟΒΕΔɻਤ 1.3͸ɺϑϨʔϜҙຯ࿦ͷಛ௃Λ·ͱΊͨ΋ͷͰ͋Δɻ

ຊ࿦จͰ͸ɺଊ͑ํʹΑͬͯҟͳΔҙຯΛྀ͠ߟɺ͔ͭɺඦՊࣄయతҙຯͷ؍఺͔Βޠ

ͷҙຯΛཧղ͢ΔϑϨʔϜҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚ͱ͍͏ࢉܭख๏ʹద༻͢Δɻ

͋Δ୯͕ޠॏཁ͔ॏཁͰͳ͍͔͸ɺϑϨʔϜҙຯ࿦ͷํ͑ߟͱಉ༷ʹਓؒͷೝ஌ϓϩηε

Λྀ͢ߟΔͱɺಉ͡ޠͰ΋ओମͷࢹ఺ͷҧ͍ʹΑͬͯॏཁ౓ͷఔ౓͸มԽ͠ಘΔɻ

ྫ͑͹ɺਤ 1.4ʹࣔ͢Α͏ʹɺҩֶ୯ޠͰ͋Δ؞Λྫʹ͛ڍΔͱɺ؞ͷجຊతҙຯ͸ࡾ

লಊWeb DictionaryʹΑΔͱѱੑͷजᙾ Ͱ͋ΓɺඦՊࣄయతҙຯ͸ɺྫ͑͹ɺࢮҼϥϯ

Ωϯά 2Ґʹ֘౰͢Δݥةͳ࣬පͰ͋Δɺͱ͍͏ऀױঢ়ଶͷॏ঱౓ͱ͍͏ࢹ఺΍ҩྍඅͷ

ఔ౓ͱ͍༷ͬͨʑͳࢹ఺ʹΑΔҙຯ͕͑ߟΒΕΔɻ

ίϯϐϡʔλ͕͜ΕΒͷࢹ఺͔Β୯ޠͷҙຯΛଊ͑Δʹ͸ඦՊࣄయత஌ࣝΛ૊ΈࠐΉ͜

ͱɺ͋Δ͍͸ඦՊࣄయతҙຯΛػցֶशʹΑΓଊ͑Δ͜ͱ͕ٻΊΒΕΔ͕ɺ୯ޠͷॏཁ౓

ͷܾఆͷํ࢓͸Ұҙʹܾ·Βͣଟ༷Ͱ͋Δ͜ͱ͕ਓؒͷೝ஌ϓϩηεͷ؍఺͔Β୯ޠͷ

ॏΈ෇͚Λরࣹ͢Δ͜ͱͰΈ͑ͯ͘Δɻ

ຊ࿦จͰ͸ɺ୯ޠͷҙຯΛྀͯ͠ߟॏΈΛ༩͑Δࡍʹɺঢ়گΛಛ௃͚ͮΔϑϨʔϜ͕୯

࢓ͷॏཁ౓ͷܾఆͷޠΛ༻͍ͯɺ୯ํ͑ߟͷҙຯΛׂΓ౰ͯΔͱ͢ΔϑϨʔϜҙຯ࿦ͷޠ

ํ͸ଟ༷Ͱ͋Γɺ૝͢ىΔঢ়گʹΑͬͯมԽ͢Δͱ͍͏ओͳલఏΛอ࣋͠ɺ͋Δঢ়͝گͱ

ͰඦՊࣄయతҙຯͱ͍͏۩ମతͳԠ༻ʹదͨ͠ҙຯͷ؍఺͔ΒޠͷҙຯΛػࢉܭʹཧղ

ͤ͞Δɻͦ͜Ͱɺຊ࿦จͷ໨త͸ɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛ༻͍ͯɺઃఆ͢Δจॻ෼ੳ
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ਤ 1.4: ҩֶ୯ޠΛ༻͍ͨඦՊࣄయతҙຯͷྫ

ͷ͋Δ໨తʹదͨ͠ҙຯΛྀͨ͠ߟҩֶ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͢Δ͜ͱͰ͋Δɻຊ

࿦จͰ͸ɺจॻ෼ੳͷ໨తΛ৘ใࡧݕͱ༧ଌͱ͠ɺಛʹҩֶʹ͓͚Δॏཁͳ՝୊Ͱ͔ͭݚ

ঢ়ଶͷ༧ଌͱઃఆ͢Δɻऀױ͍ͨ༺ΧϧςΛࢠͱిࡧݕ੝ΜͳҩֶจॻΛ༻͍ͨ৘ใ͕ڀ

ਤ 1.5͸ຊ࿦จͷ໨తͱɺ۩ମతͳ 2ͭͷจॻ෼ੳͷ໨తΛ͍ࣔͯ͠Δɻ

ຊ࿦จͷ໨తΛୡ੒͢ΔͨΊɺ2ͭͷϑϨʔϜϫʔΫΛఏҊ͢Δɻ·ͣɺϑϨʔϜҙຯ

࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚ख๏΁ద༻͢ΔͨΊͷखॱΛࣔ͠ɺͦͷఏҊखॱʹ͍ͮج

ͨॏΈ෇͚ϑϨʔϜϫʔΫΛఏҊ͢Δɻ͜ͷϑϨʔϜϫʔΫʹΑΓɺϑϨʔϜҙຯ࿦ͷߟ

͑ํΛऔΓೖΕͳ͕ΒɺΦϯτϩδʔͱ୯ޠͷΫϥεʢΧςΰϦʔʣ৘ใΛ׆༻ͯ͠ɺҙ

ຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͢Δɻ࣍ʹɺҩֶ஌ࣝද͍ͨͮجʹݱɺҩֶจॻ

෼ੳʹڞ௨͢ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ϑϨʔϜϫʔΫΛఏҊ͢Δɻҩֶ஌ࣝද

Λ֊૚Ͱ۠෼͚͠ɺͦͷ۠෼͚ͨ͠ΧςΰϦʔʹରͯ͠ॏΈΛ༩ޠ͸ɺҩֶจॻ಺ͷ୯ݱ

͑ɺͦͷΧςΰϦʔ಺ʹଐ͢Δ୯ޠ͸࿈ଓ஋ͰॏΈΛ෇༩Ͱ͖Δ৔߹Λআ͍ͯɺશͯʹͦ

ͷΧςΰϦʔͷॏΈΛಉ͡Α͏ʹ෇༩͢Δɻҙຯͷࢹ఺͸ɺͦΕΒͷΧςΰϦʔ಺ͷ୯ޠ

ू߹ʹΑΓػࢉܭͰද͢ݱΔɻຊ࿦จͰର৅ͱ͢Δ৘ใࡧݕͱ༧ଌͷ 2ͭͷจॻ෼ੳʹͭ

͍ͯɺҩֶจॻͷ৘ใࡧݕͰ͸ɺ୯ޠͷىڞͷภΓͱ͍͏؍఺͔Βҩֶ୯ޠͷಛఆੑͱ͍

͏ҙຯΛػցֶशʹΑΔ୯ޠͷτϐοΫ৘ใΛ׆༻͠ͳ͕Βଊ͑ΔɻిࢠΧϧςΛ༻͍ͨ
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ਤ 1.5: ຊ࿦จͷ໨తͱ 2ͭͷจॻ෼ੳͷ໨త

ঢ়ଶऀױΔ͜ͱͰɺ͢༺׆యత஌ࣝΛࣄҼϥϯΩϯάͱ͍͏ඦՊࢮঢ়ଶͷ༧ଌͰ͸ɺऀױ

ͷॏ঱౓ͷࢹ఺͔ΒҙຯΛଊ͑Δɻ͜ΕΒͷҙຯΛඦՊࣄయత஌ࣝ΍ػցֶशʹΑΓଊ͑

ͨҩֶ஌ࣝදݱΛ૊ΈࠐΜͩॏΈ෇͚ख๏͸ɺҩֶ࿦จͷ৘ใࡧݕͷσʔληοτͰ͋Δ

TREC 2014 Clinical Decision Support Track [42]ͱɺిࢠΧϧςσʔλؚ͕·Ε͍ͯΔ

MIMIC IIσʔλϕʔε [39]Λ༻͍࣮ͨݧʹΑΔධՁ͕ͳ͞ΕɺఏҊख๏ͷ༗ޮੑ͕ࣔ͞

Εͨɻ

1.3 ຊ࿦จͷݙߩ

ຊ࿦จͷݙߩ͸ҎԼͷ 5ͭͰ͋Δɻ

1. ୯ޠͷॏΈ෇͚ͱ͍͏ࢉܭख๏ʹϑϨʔϜҙຯ࿦ͷํ͑ߟΛద༻͢Δ͜ͱͰɺ୯ޠ

ͷҙຯ͸༷ʑͳࢹ఺Ͱଊ͑ΒΕΔ͜ͱΛલఏͱͯ͠อ࣋͠ɺ۩ମతͳԠ༻ʹదͨ͠

ඦՊࣄయతҙຯͷ؍఺͔Βػࢉܭʹ୯ޠͷҙຯΛཧղͤ͞Δ͜ͱΛՄೳʹͨ͠ɻͦ

ΕʹΑͬͯɺ࣮ફΛॏͨ͠ࢹ໨త޲ࢤͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͷ։ൃ
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͕ՄೳͱͳΓɺ࣮຿తͳ՝୊Ͱ͋Δ୯ޠͷॏΈ෇͚ͱ͍͏ૅجతख๏ΛͲͷΑ͏ʹ

ޮՌతʹ࣮ફʹ݁ͼ͚ͭΔ͔ʹର͢ΔղܾࡦΛࣔͨ͠ɻ

2. ҩֶ஌ࣝʢಛʹϥϯΩϯάʣ΍ػցֶशΛ༻͍ͳ͕ΒΦϯτϩδʔ΍୯ޠͷΫϥε

৘ใΛ׆༻ͯ͠ɺҩֶจॻ಺ͷ୯ޠΛ֊૚తʹ۠෼͚Λ͠ɺͦΕͧΕͷΧςΰϦʔ

಺ͷ୯ूޠ߹Λҙຯͷࢹ఺ͱͯ͠ػࢉܭʹදͨͤ͞ݱɻ࿈ଓ஋Λ෇༩Ͱ͖Δ৔߹Λ

আ͍ͯɺΧςΰϦʔʹରͯ͠ॏΈΛ෇༩͢Δ͜ͱͰɺΧςΰϦʔ಺ͷ୯ޠʹಉ͡ॏ

ΈΛ෇༩ͤ͞Δͱ͍͏จॻ෼ੳʹґଘ͠ͳ͍ڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫΛఏ

Ҋͨ͠ɻ୯ޠͷॏΈ෇͚ʹ͓͍ͯɺػࢉܭʹਓ͕૝͢ىΔ୯ޠͷ༷ʑͳҙຯͷࢹ఺

Λཧղͤ͞Δ৽ͨͳҩֶ஌ࣝදݱʹΑΓɺ༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰͲͷΑ͏ʹ

ද͢ݱΔ͔ͱ͍͏ཧ࿦తͳ՝୊ͷղܾࡦΛࣔͨ͠ɻ

3. ҩֶ୯ޠͷಛఆੑΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃͨ͠ɻ৘ใࡧݕͷ࣮ݧͰͦ

ͷ༗ޮੑ͕ࣔ͞Εͨ͜ͱ͔ΒɺఏҊख๏͸ҩֶ࿦จΛ༻͍ͨ৘ใࡧݕͷ໨తʹద͠

ͨҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͱ͍͑Δɻཧ࿦తݙߩ͸ɺػցֶशख๏ʹΑ

ΓಘΒΕΔ୯ޠͷτϐοΫ৘ใΛ׆༻ͯ͠ɺىڞͷภΓͷࢹ఺͔Β୯ޠͷॏΈΛ࿈

ଓ஋Ͱଊ͑ɺಛ௃తͳ୯ޠͱҰൠతͳ୯ޠͱ͍͏ىڞͷภΓ౓߹͍Λଊ͑ͨ఺Ͱ͋

Δͱ͑ߟΒΕΔɻ͜ͷΞΠσΞʹ͍ͨͮج୯ޠͷॏΈ෇͚ʹ͓͚Δҩֶ஌ࣝදݱͷ

ఏҊʹΑΓɺ༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰද͢ݱΔͱ͍͏ཧ࿦తͳ՝୊ͷղܾࡦΛ

ࣔͨ͠ɻ

4. Ͱͦͷ༗ݧ๢༧ଌͷ࣮ࢮͷॏΈ෇͚ख๏Λ։ൃͨ͠ɻޠ୯ྀͨ͠ߟͷॏ঱౓Λऀױ

ޮੑ͕ࣔ͞Εͨ͜ͱ͔ΒɺఏҊख๏͸ిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌͷ໨తʹ

దͨ͠ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͱ͍͑Δɻཧ࿦తݙߩ͸ɺඦՊࣄయత஌

ࣝͰ͋ΔࢮҼϥϯΩϯάͷΑ͏ͳϥϯΩϯάΛ׆༻͢Δ͜ͱͰɺ୯ूޠ߹Ͱߏ੒͞

ΕΔΧςΰϦʔ͝ͱʹରԠ͢ΔϥϯΫ৘ใΛ׆༻ͯ͠ɺΧςΰϦʔؒͷ༏ྼΛٻΊ

͍ͯΔ఺Ͱ͋Δͱ͑ߟΒΕΔɻ͜ͷΞΠσΞʹ͍ͨͮج୯ޠͷॏΈ෇͚ʹ͓͚Δҩ

ֶ஌ࣝදݱͷఏҊʹΑΓɺ༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰද͢ݱΔͱ͍͏ཧ࿦తͳ՝
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୊ͷղܾࡦΛࣔͨ͠ɻ

5. ୯ޠͷॏΈ෇͚͸ɺจॻΛࢉܭՄೳͳࣜܗʹม͢׵Δͱ͍͏จॻ෼ੳʹ͓͍ͯج൫

ͱͳΔख๏Ͱ͋Δɻ͕ͨͬͯ͠ɺఏҊ͢ΔϑϨʔϜϫʔΫΛ༻͍ͯ։ൃ͞Εͨҙຯ

Λྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏͸ɺ༷ʑͳࢹ఺͔Βͷ୯ޠͷҙຯΛอ্࣋ͨ͠Ͱɺ

σʔλͷೋ࣍ར༻ͱ༷ͯ͠ʑͳҩֶจॻ෼ੳ΁ͷద༻ΛՄೳʹ͢Δͱ͑ߟΒΕΔɻ

1.4 ຊ࿦จͷߏ੒

ຊ࿦จͰ͸ɺୈ 2ষͰҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͷؔ࿈ڀݚͱɺઃఆͨ͠จॻ

෼ੳ͝ͱͷ՝୊Λड़΂Δɻୈ 3ষͰ͸ɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚΁ద༻

͢ΔखॱͱͦͷఏҊखॱʹͮ͘جϑϨʔϜϫʔΫɺจॻ෼ੳʹڞ௨͢ΔॏΈ෇͚ϑϨʔϜ

ϫʔΫɺఏҊख๏ͷຊ࿦จ಺ͷҐஔ͚ͮΛड़΂Δɻୈ 4ষͱୈ 5ষͰ͸ɺ৘ใࡧݕͱ༧ଌ

ͷจॻ෼ੳͷ໨తʹదͨ͠ఏҊख๏Λड़΂ɺͦͷ༗ޮੑΛ࣮ݧʹΑΔධՁΛࣔ͠ͳ͕Β

ड़΂Δɻޙ࠷ʹୈ 6ষͰ݁࿦ͱͯ͠ຊ࿦จͷ·ͱΊͱɺఏҊख๏ͷಛ௃ͱ՝୊ɺޮՌΛड़

΂Δɻ
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ୈ2ষ ؔ࿈ڀݚ

ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏͸ɺΦϯτϩδʔͱ୯ޠͷΫϥεʢΧςΰϦʔʣ৘

ใͷ׆༻ʹΑΓ༷ʑͳख๏͕͜Ε·Ͱ։ൃ͞Ε͍ͯΔɻ

Φϯτϩδʔ͸֓೦Խͷ໌ࣔతͳن໿ͱఆٛ͞Εɺ୯ؒޠͷ֓೦ؔ܎Λ֊૚ߏ଄Ͱγ

εςϚςΟοΫʹද͢ݱΔ [9]ɻ·ͨɺΦϯτϩδʔ͸ʮਓ͕ؒର৅ੈքΛͲͷΑ͏ʹݟ

͍ͯΔ͔ͱ͍͏ࠜݩతͳ໰୊ҙࣝΛ΋ͬͯ෺ࣄΛͦͷ੒Γཱ͔ͪΒղ͖͔͋͠ɺͦΕΛί

ϯϐϡʔλͱਓ͕ؒཧղΛڞ༗Ͱ͖ΔΑ͏ʹॻ͖ͨ͠ه΋ͷʯͱఆٛ͞ΕɺૅجͱͳΔ֓

೦͸ର৅ͱ͢Δੈքʹଘ͢ࡏΔ֓೦ͱͦΕΒͷؒʹ੒ཱ͢Δؔ܎ʹؔ͢Δهड़Λҙຯ͢

Δ֓೦ԽͰ͋Δͱ͍ͯ͠Δ [67]ɻྫ͑͹ɺਤ 2.1[15]͔Βɺҩֶ୯ޠͰ͸ɺCardiovascular

Disease is a Vascular Disease΍ Cardiovascular Disease is a Heart DiseaseͷΑ͏ʹɺ৺

ͷ֓೦ΛؒޠͷҰछͰ΋͋Δͱ͍ͬͨ୯ױͷҰछͰ͋Γɺ৺ଁ࣬ױ͸݂؅࣬ױ؅݂࣬ଁ

is_aͷΑ͏ͳܗͰΦϯτϩδʔ͸දݱͰ͖Δɻ

ྖҬʹΑΒͳ͍Φϯτϩδʔͱͯ͠͸WordNet[47]͕͋ΓɺҩֶΦϯτϩδʔͰ͸ Sys-

tematized Nomenclature of Medicine-Clinical Terms (SNOMED-CT)[12]΍Medical Sub-

ject Headings (MeSH)[30]ɺUnified Medical Language System (UMLS)[4]͕ࠃ֎Ͱ։ൃ͞

Ε͍ͯΔɻUMLS͸ੜ෺ҩֶ֓೦ͷϦϙδτϦͰ͋Δϝλγιʔϥε΍ 135ͷ֓೦Χςΰ

ϦʔΛؚΉηϚϯςΟοΫωοτϫʔΫɺޠኮݯࢿͰߏ੒͞Ε͍ͯΔ [4]ɻࠃ಺Ͱ͸ɺը૾

਍அॴݟΦϯτϩδʔ [61]΍࣬ױ΍ղ๤ֶͷΦϯτϩδʔ [62, 63]ͷ։ൃ͕͞Ε͍ͯΔɻ

୯ޠͷΫϥεʢΧςΰϦʔʣ৘ใ͸ɺ୯͕͋ޠΔج४ʹΑΓ۠෼͚͞Εͨ৔߹ͷͦͷΫ

ϥε·ͨ͸ΧςΰϦʔͷ৘ใͷ͜ͱͰ͋Δɻྫ͑͹ɺਤ 2.2ͷΑ͏ʹ୯ޠΛྖҬ͝ͱʹ෼͚

Δ͜ͱ͕Ͱ͖Δɻҩֶ୯ޠͷ৔߹͸ҩֶͷΧςΰϦʔʹ෼͚ΒΕɺҩֶ୯ޠ͸͞Βʹ࣬ප

΍঱ঢ়ɺༀͱ͍ͬͨΧςΰϦʔʹ෼͚Δ͜ͱ͕Ͱ͖Δɻ࣬පʹؔ͢Δ୯ޠ͸͞Βʹɺ͋Δ
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ਤ 2.1: Φϯτϩδʔͷྫ

ਤ 2.2: ୯ޠͷΫϥε৘ใͷྫ

Ε͔ͷΫϥεʹଐ͍͕ͣ͢ޠΒΕΔɻ͜ͷΑ͏ʹɺ͋Δ୯͑ߟ४ʹΑΓ۠ผ͕Ͱ͖Δͱج

Δͷ͕Ϋϥε৘ใͷجຊతͳ͑ߟͰ͋Δɻྫ͑͹ɺInternational Statistical Classification

of Diseases and Related Health Problems (ICD)͸ɺ਍அ༻ͷҩֶ୯ޠͷӳ਺ࣈίʔυΛ

උ͓͑ͯΓɺ࣬ප΍঱ঢ়ɺॳݟʹؔ͢Δҩֶ୯ޠΛ෼ྨ͍ͯ͠Δ [50]ɻ

Φϯτϩδʔͷ׆༻ʹΑΓTFIDFΛվྑͯ͠ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏͕ଟ

͘։ൃ͞Ε͍ͯΔɻΦϯτϩδʔΛ׆༻͢Δ͜ͱͰɺ୯ޠͷग़ݱස౓͚ͩͰͳ͘ɺ֓೦ؒ

ͷڑ཭΍֓೦͕Φϯτϩδʔʹଘ͢ࡏΔ͔Ͳ͏͔ɺ֓೦͕จॻʹൃੜ͢Δ֬཰ΛٻΊΔ͜

ͱͰ୯ޠͷ֓೦ʹ͍ͨͮجॏΈ෇͚͕ఏҊ͞Ε͍ͯΔ [46, 45]ɻ
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·ͨɺWordNetΦϯτϩδʔ͔ΒಘΒΕΔٛޠɺಉٛޠɺ্ҐޠɺԼҐޠͷ 4ͭͷ֓೦

৘ใΛ׆༻ͯ͠ɺ୯ޠͷҰൠੑٴͼಛఆੑΛྀͨ͠ߟॏΈ෇͚͕ఏҊ͞Ε͍ͯΔ [54, 40]ɻ

ͱΈͳ͠௿͍ॏޠ਺͕গͳ͍৔߹ʹҰൠతͳ୯ޠ਺͕ଟ্͘Ґޠ਺ɺԼҐޠ਺ɺಉٛٛޠ

ΈΛ༩͑ɺͦͷ൓ରͷ৔߹ʢٛޠɺಉٛޠɺԼҐޠ਺͕গͳ্͘Ґޠ਺͕ଟ͍ʣʹಛ௃తͳ

୯ޠͱΈͳ͍͠ߴॏΈΛ༩͍͑ͯΔɻ͜ͷΑ͏ͳॏΈ෇͚ʹΑΔॏΈΛ Inverse Document

Frequency (IDF)ͷ͔ΘΓʹTerm Frequency (TF)ͱ૊Έ߹Θ͍ͤͯΔɻ

֓೦ͷྨࣅ౓ʹ͍ͯͮج୯ޠͷҙຯతؔ܎Λྀͯ͠ߟॏΈ෇͚Λ͢Δख๏΋ఏҊ͞Εͯ

͍Δ [56, 57, 48, 14]ɻ͜ͷख๏͸͋Δ୯ޠͱಉ͡ϕΫτϧ಺ʹ͋Δଞͷ୯ޠͱͷҙຯతͳ

ͷස౓Λ΋ͱʹಘΒΕΔॏΈΛ্ঢ͍ͤͯ͞Δɻޠ৔߹ʹͦͷ୯͍ߴ౓͕ࣅྨ

Ϋϥε৘ใΛ׆༻ͨ͠୯ޠͷॏΈ෇͚ख๏Ͱ͸ɺจॻͷϙδςΟϒΫϥεͱωΨςΟϒ

Ϋϥεͱ͍͏ 2ͭͷΫϥεʹ͍ͯͮج୯ޠͷ౷ܭతଆ໘͔ΒॏΈ෇͚Λ͍ߦɺςΩετ෼

ྨ΍ηϯνϝϯτ෼ੳʹద༻͍ͯ͠Δ [19, 17, 23]ɻ

ΦϯτϩδʔͱΫϥε৘ใΛ૊Έ߹Θͤͨ୯ޠͷॏΈ෇͚ख๏Ͱ͸ɺWordNetͷΦϯ

τϩδʔͱͦͷΦϯτϩδʔ಺ͷΧςΰϦʔΛ׆༻͠ɺWordNetʹΑΓೝࣝ͞Εͨ୯ޠ

ͱWordNet಺ͷΧςΰϦʔͷҙຯతͳྨࣅ౓Λ༻͍ͨॏΈ෇͚Λ͍ͯ͠Δ [21]ɻ·ͨɺҩ

ֶΧςΰϦʔ͕WordNet಺ͷ 1ͭͷΧςΰϦʔͰ͋Δ͜ͱ͔Βɺ͜ͷϋΠϒϦουख๏

͸ҩֶจॻ΁ͷద༻͕Մೳͱͳ͍ͬͯΔɻ

ҩֶΦϯτϩδʔͷ׆༻ʹΑΓɺҩֶจॻΛ༻͍ͨҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏

Ͱ͸ɺMeSHʹΑΓ୯ؒޠͷҙຯతؔ܎ʹண໨ͨ͠ํ๏ [56, 57]͕ఏҊ͞Ε͍ͯΔɻҩֶ

ΦϯτϩδʔͱΫϥε৘ใΛ׆༻ͨ͠ॏΈ෇͚ख๏Ͱ͸ɺҩֶΦϯτϩδʔͰ͋ΔUMLS

Λ׆༻͢Δ͜ͱͰɺΫΤϦʔ಺ͷ୯ޠΛUMLS concept΍UMLS synonymͷΑ͏ʹΧς

ΰϦʔ෼͚Λ͍ߦɺͦͷΧςΰϦʔ৘ใΛ΋ͱʹ IDFͷॏΈΛ্ঢ͍ͤͯ͞Δ [53]ɻ·ͨɺ

UMLS͔ΒಘΒΕΔ୯ޠͷҙຯλΠϓʹؔͯ͠ɺTREC 2004 Genomics Ad Hoc Retrieval

ɹ Taskʹ͓͚ΔओͳҙຯλΠϓΛ Amino AcidɺPeptideɺProteinͱઃఆ͠ɺͦͷओͳ

ҙຯλΠϓΛ࣋ͭ୯ޠͷॏΈΛTFIDFͷॏΈ͔Β૿Ճ͍ͤͯ͞Δڀݚ΋͋Δ [58]ɻ͜ͷ

ͷೝࣝʹΑΓΫΤޠͷಉٛޠओͳҙຯλΠϓͷ୯͍ͨͮجʹͰ͸ɺUMLSͰMeSHڀݚ
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Ϧʔ֦ுΛ͍ߦɺͦͷಉٛޠͷॏΈ΋্ঢ͍ͤͯ͞Δɻ

ද 2.1͸ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ͷઌڀݚߦΛΦϯτϩδʔ΍୯ޠͷΫϥε৘ใ

ͷར༻ɺҩֶ࿦จ΁ͷద༻ɺจॻ෼ੳͰ·ͱΊͨ΋ͷͰ͋Δɻҩֶ࿦จ΁ͷద༻ʹه߸ͷ

ΔWordNetͷΦϯτϩδʔͷΧ͍͍ͯ༺͕ڀݚߦΛ͍ࣔͯ͠Δཧ༝͸ɺ֘౰͢Δઌ֯ࡾ

ςΰϦʔͷ 1͕ͭҩֶΧςΰϦʔͰ͋ΔͨΊͰ͋Δɻ

͜Ε·Ͱड़΂ͨҩֶจॻʹద༻ͨ͠ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏͸ɺҩֶ࿦จΛ

༻͍͍ͯΔɻҰํɺిࢠΧϧςͱ͍ͬͨҩֶจॻʹରͯ͠͸TFIDFʹΑΔ୯ޠͷॏΈ෇

͚͕ద༻͞Ε͍ͯΔ͕ [10, 28]ɺ୯ޠͷҙຯΛྀͯ͠ߟ TFIDFΛ֦ு͢Δख๏͸͜Ε·

ͰΈΒΕͳ͍ɻTFIDFΛ༻͍ͣʹݻ༗දݱ΍ҙຯతͳঀड़ؔ܎ͱ͍ͬͨҙຯతಛ௃Λߟ

Χϧςʹ਍அίʔυΛׂΓ౰ͯΔख๏͸։ൃ͞Ε͍ͯΔࢠిྀͯ͠ [16]ɻ

2.1 จॻ෼ੳ͝ͱͷ՝୊

2.1.1 ৘ใࡧݕ

ຊ࿦จͰ͸ 2ͭͷ՝୊Λઃఆ͢Δɻ՝୊ 1͸ɺUMLSΛ׆༻ͯ͠਍அʹؔ͢Δ৘ใࡧݕ

ͷͨΊʹ୯ޠλΠϓΛࣝผ͠ɺͦͷจॻ෼ੳʹ͓͚ΔॏཁޠͷॏΈΛ্ঢͤ͞Δ͜ͱͰ͋

ΔɻͳͥͳΒɺλεΫͷॏཁ͍ߴʹޠॏΈΛ෇༩͢Δ͜ͱ͸ɺ৘ใࡧݕͷਫ਼౓্޲ʹ݁ͼ

෇͘ͱ͑ߟΒΕΔͨΊͰ͋Δɻ՝୊ 2͸ɺىڞͷภΓʹ͍ͯͮجҩֶ୯ޠͷҰൠੑٴͼಛ

ఆੑΛྀ͢ߟΔॏΈ෇͚Λ͢Δ͜ͱͰ͋ΔɻͳͥͳΒɺ݂ߴѹͷΑ͏ͳ༷ʑͳλΠϓͷҩ

ֶ୯ޠͱ͢ىڞΔ͜ͱ͕૝ఆ͞ΕΔ୯͕ޠΫΤϦʔʹ͋Γɺ͔ͭɺͦͷ୯͍ߴʹޠॏΈ͕

༩͑ΒΕΔͱɺΫΤϦʔͱؔ܎ͷͳ͍จॻ͕ଟ͘͞ࡧݕΕΔͱ͑ߟΒΕΔͨΊͰ͋Δɻ

ઌڀݚߦͰ͸ɺҩֶ࿦จΛ༻͍ͯɺҩֶΦϯτϩδʔͷUMLSʹΑΓಘΒΕΔҩֶ୯

Δ͕͋ڀݚͨ͠༺׆ͷλΠϓΛޠ [53, 58]ɻ·ͨɺҰൠతͳจॻʹରͯ͠୯ޠͷҰൠੑٴ

ͼಛఆੑΛڀݚྀͨ͠ߟͰ͸ɺWordNetͷΦϯτϩδʔΛ׆༻ͨ͠ख๏ [54, 40]΍จॻͷ

ϙδςΟϒΫϥεͱωΨςΟϒΫϥεΛ׆༻ͨ͠ख๏ [19, 17, 23]͕͋Δɻ

͔͠͠ͳ͕ΒɺUMLSʹΑΓಘΒΕΔҩֶ୯ޠͷλΠϓ͚ͩͰͳ͘ɺ৘ใࡧݕʹ͓͚Δ

14



ද
2.

1:
ઌ
ߦ
ݚ
ڀ
ͷ
·
ͱ
Ί

Φ
ϯ
τ
ϩ
δ
ʔ

୯
ޠ
ͷ
Ϋ
ϥ
ε
৘
ใ

ҩ
ֶ
࿦
จ
΁
ͷ
ద
༻

จ
ॻ
෼
ੳ

(T
ar

,2
01

1)
(S

ur
ek

a,
20

12
)

ʓ
Ϋ
ϥ
ε
λ
ʔ
෼
ੳ

(Z
ak

os
,2

00
6)

(S
ak

re
,2

00
9)

ʓ
৘
ใ
ݕ
ࡧ

(V
ar

el
as

,2
00

5)
(J

in
g,

20
06

)
(Z

ha
ng

,2
00

7)
(Z

ha
ng

,2
00

8)
ʓ

৘
ใ
ݕ
ࡧ
ɼ
Ϋ
ϥ
ε
λ
ʔ
෼
ੳ

(L
an

,2
00

6)
(M

ar
tin

ea
u,

20
09

)
(K

o,
20

15
)

ʓ
෼
ྨ
ɼ
η
ϯ
ν
ϝ
ϯ
τ
෼
ੳ

(L
uo

,2
01

1)
ʓ

ʓ
˚

෼
ྨ

(Z
ha

ng
,2

00
7)

(Z
ha

ng
,2

00
8)

ʓ
ʓ

Ϋ
ϥ
ε
λ
ʔ
෼
ੳ

(Y
u,

20
09

)
ʓ

ʓ
ʓ

৘
ใ
ݕ
ࡧ

(Z
hu

,2
00

6)
ʓ

ʓ
ʓ

৘
ใ
ݕ
ࡧ

15



ҩֶ୯ޠͷࣝผྗΛҙຯ͢Δҩֶ୯ޠͷಛఆੑʢ୯ޠಛఆੑʣ΋ྀͯ͠ߟɺҩֶ୯ޠʹॏ

Έ෇͚͢Δख๏͸͜Ε·ͰΈΒΕͳ͍ɻͦͷͨΊɺຊ࿦จͰ͸ɺҩֶ୯ޠͷىڞͷภΓͱ

ಛఆੑͱ͍͏ޠɺҩֶॏཁ౓ͱ୯ྀ͠ߟͼಛఆੑΛٴͷҰൠੑޠ఺͔Βɺҩֶ୯؍͏͍ 2

ͭͷཁૉͷ૊Έ߹ΘͤʹΑΔ 4ͭͷॏΈ෇͚ख๏ΛఏҊ͢Δɻͦͯ͠ɺධՁηοτ͕ར༻

ՄೳͳTREC 2014 Clinical Decision Support Track (TREC 2014 CDS Track)[42]ͷӳจ

ͷҩֶ࿦จσʔλΛ༻͍ͯɺ਍அʹؔ͢Δ৘ใࡧݕͷ࣮ݧʹΑΓɺ4ͭͷॏΈ෇͚ख๏ͷ

෼ੳ͢Δ͜ͱͰɺҩֶ୯ޠͷಛఆੑΛଊ͑Δ͜ͱͷ༗ޮੑΛࣔ͢ɻ͜ͷఏҊख๏͸ୈ 4ষ

ͷڀݚ 1Ͱهड़͢Δɻ

2.1.2 ༧ଌʢࢮ๢༧ଌʣ

՝୊͸ɺऀױঢ়ଶͷॏ঱౓ͷ؍఺͔Β୯ޠͷҙຯΛଊ͑ɺॏ঱౓ͷ͍ߴॏཁޠͷॏΈΛ

্ঢͤ͞Δ͜ͱͱઃఆ͢ΔɻͳͥͳΒɺ͕ऀױ๢͘ͳΔ͔๢͘ͳΒͳ͍͔ͱ͍͏ऀױͷϦ

εΫͷ༧ଌਫ਼౓ͷدʹ্޲༩͢Δͱ͑ߟΒΕΔͨΊͰ͋Δɻ੾ʹଊ্͑ͨͰ୯ޠʹରͯ͠

ॏΈ෇͚͢Δඞཁ͕͋Δͱ͑ߟΒΕΔɻ

๢༧ଌͷͨΊͷख๏Ͱ͸ɺsequentialࢮ organ failure assessment (SOFA)΍ simplified

acute physiology score (SAPS)ͱ͍ͬͨείΞϦϯά΍ɺείΞϦϯάΛ༻͍ͣʹΞϧΰ

ϦζϜΛ։ൃ͢Δڀݚ [34, 13, 36, 11]͕ΈΒΕΔɻTFIDFʹΑΔॏΈ෇͚Λେ௎؞ͷ༧

ଌϞσϧͷߏஙʹద༻͍ͯ͠Δ͕͋ڀݚΔ [10]ɻ͔͠͠ͳ͕ΒɺTFIDFΛ֦ுͯ͠ɺױ

ऀঢ়ଶͷॏ঱౓Λ΋ͱʹ୯ޠͷҙຯΛྀͨ͠ߟॏΈ෇͚ख๏͸͜Ε·ͰΈΒΕͳ͍ɻͦͷ

ͨΊɺຊ࿦จͰ͸ɺऀױঢ়ଶͷॏ঱౓ͱ͍͏ࢹ఺͔Βҩֶ୯ޠͷҙຯతͳॏཁ౓Λଊ͑Δ

ख๏ΛఏҊ͢Δɻͦͯ͠ɺӳจͷిࢠΧϧςؚ͕·ΕΔMIMIC IIσʔλϕʔε [39]Λ༻

ঢ়ଶͷॏ঱౓Λଊ͑Δ͜ͱͷ༗ޮੑΛࣔ͢ɻ͜ͷఏҊखऀױΑΓɺʹݧ๢༧ଌͷ࣮ࢮ͍ͨ

๏͸ୈ 5ষͷڀݚ 2Ͱهड़͢Δɻ
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ୈ3ষ ఏҊख๏ͷϑϨʔϜϫʔΫ

ຊষͰ͸ɺ·ͣɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚΁ద༻͢ΔखॱΛड़΂ɺͦ

ͷखॱʹͮ͘جॏΈ෇͚ͷϑϨʔϜϫʔΫΛࣔ͢ɻ͜ͷϑϨʔϜϫʔΫͰ͸ɺϑϨʔϜҙ

ຯ࿦ͷํ͑ߟΛऔΓೖΕͳ͕Βɺؔ࿈ڀݚಉ༷ɺҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͷ։

ൃʹ͓͍ͯɺΦϯτϩδʔͱ୯ޠͷΫϥε৘ใΛ׆༻͢Δํ๏Λड़΂Δɻͦͯ͠ɺҩֶจ

ॻ෼ੳʹڞ௨͢ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ϑϨʔϜϫʔΫΛड़΂Δɻ͜ͷϑϨʔϜ

ϫʔΫ͸ɺҙຯͷࢹ఺Λ֊૚্ͷ୯ूޠ߹ʹΑΓද͠ݱɺจॻ෼ੳʹڞ௨͢Δ෦෼ͱґଘ

͢Δ෦෼ͷ྆ํΛؚΉ৽ͨͳҩֶ஌ࣝද͍͍ͯͮجʹݱΔɻ͜͜Ͱ͸ɺఏҊ͢Δҩֶ஌ࣝ

දݱͷجຊతͳํ͑ߟ΍ੑ࣭ɺߏஙํ๏Λड़΂ɺҩֶ஌ࣝදݱΛ૊ΈࠐΜͩҙຯΛྀ͠ߟ

ͨ୯ޠͷॏΈ෇͚Λड़΂Δɻޙ࠷ʹఏҊख๏ͷຊ࿦จ಺ͷҐஔ͚ͮΛड़΂Δɻ

3.1 ϑϨʔϜҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚΁ద༻͢Δͨ

Ίͷखॱ

ຊ࿦จͰఏҊ͢ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏͸ɺঢ়گΛಛ௃͚ͮΔϑϨʔϜ͕

୯ޠͷҙຯΛׂΓ౰ͯΔͱ͢ΔϑϨʔϜҙຯ࿦ͷํ͑ߟΛద༻͍ͯ͠Δɻਤ 3.1͸ϑϨʔ

Ϝҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚ख๏΁ద༻͢ΔͨΊͷ 3ͭͷεςοϓͰ͋ΔɻҎԼʹ

ͦΕͧΕͷεςοϓʹ͍ͭͯड़΂Δɻ

εςοϓ 1Ͱ͸ɺ୯ޠͷҙຯΛྀ͠ߟͳ͕ΒॏΈ෇͚Λ͢Δ࣌ʹɺͲͷΑ͏ͳࢹ఺͔Β

୯ޠͷॏཁ౓Λଊ͑Δ͔Λઃఆ͢Δɻͦͷࡍɺઃఆ͢Δࢹ఺ʹΑΔॏΈ෇͚ΛͲͷΑ͏ͳ

࣮ફͷ৔ʹద༻͢Δ͔ͱ͍͏จॻ෼ੳͷ໨త΋ซྀͤͯ͢ߟΔɻطʹ໨తΛઃఆ͍ͯ͠Δ

৔߹͸ɺͦͷ໨తʹదͨ͠୯ޠͷॏཁ౓ͷࢹ఺Λઃఆ͢Δɻ͜ͷεςοϓͰ͸ɺಛʹඦՊ
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ਤ 3.1: ϑϨʔϜҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚ʹద༻͢Δखॱ

Δ͜ͱ͕ॏཁͳ఺Ͱ͋Δɻεςοϓྀ͢ߟయతҙຯͱ͍͏۩ମతͳԠ༻ʹదͨ͠ҙຯΛࣄ

2Ͱ͸ɺઃఆͨ͠ࢹ఺͔Β͕ػࢉܭ୯ޠͷॏཁ౓Λଊ͑ΔͨΊʹඞཁͳ஌ࣝ΍ֶशΛઃఆ

͢Δɻ·ͣɺઃఆͨ͠ࢹ఺Ͱॏཁ౓Λଊ͑Δͷʹదͨ͠طଘͷ஌ࣝΛબఆ͢Δɻదͨ͠஌

͕ࣝଘ͠ࡏͳ͍৔߹͸ɺσʔλ͔ΒͷֶशʹΑΓઃఆͨ͠ࢹ఺ʹ͓͚Δॏཁ౓Λଊ͑Δɻ

εςοϓ 3Ͱ͸ɺઃఆͨ͠஌ࣝ΍ֶशΛ૊ΈࠐΉॏΈ෇͚ϓϩηεΛઃఆ͢Δɻ஌ࣝ΍ֶ

शΛઃఆ͢Δ͚ͩͰͳ͘ɺͦΕΒΛͲͷΑ͏ʹॏΈࢉܭͷաఔʹ૊ΈࠐΉ͔͕ॏཁͰ͋

Δɻ͜ΕΒͷ 3ͭͷεςοϓʹΑΓϑϨʔϜҙຯ࿦ͷํ͑ߟΛద༻ͨ͠୯ޠͷॏΈ෇͚͕

ΕΔɻ͞ݱ࣮

3.2 ఏҊखॱʹͮ͘جॏΈ෇͚ϑϨʔϜϫʔΫ

͜͜Ͱ͸ɺ3.1Ͱࣔͨ͠ఏҊखॱʹ͖ͮجɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛऔΓೖΕͳ͕Β

Φϯτϩδʔͱ୯ޠͷΫϥε৘ใͷ׆༻ʹΑΔจॻ෼ੳͷ໨త͝ͱͷॏΈ෇͚ͷϑϨʔ

ϜϫʔΫΛࣔ͢ɻਤ 3.2͸ఏҊखॱʹͮ͘جॏΈ෇͚ϑϨʔϜϫʔΫͰ͋Δɻ

ҩֶจॻͷ৘ใࡧݕʹదͨ͠ॏΈ෇͚ख๏ͷ։ൃͰ͸ɺ୯ޠͷॏཁ౓ͷࢹ఺Λ৘ใࡧݕ

ͷࣝผྗΛҙຯ͢Δҩֶ୯ޠͷಛఆੑͱ͢Δɻͦͷࢹ఺͔Β୯ޠͷॏཁ౓Λଊ͑ΔͨΊ

ʹɺओʹػցֶशʹΑΔ୯ޠͷτϐοΫ৘ใΛ׆༻ͯ͠ҩֶ୯ޠͷಛఆੑٴͼҰൠੑΛଊ
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ਤ 3.2: ఏҊखॱʹͮ͘جॏΈ෇͚ϑϨʔϜϫʔΫ

͑ΔɻిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌʹదͨ͠ॏΈ෇͚ख๏ͷ։ൃͰ͸ɺ୯ޠͷॏཁ

౓ͷࢹ఺Λऀױঢ়ଶͷॏ঱౓ͱ͢Δɻͦͷࢹ఺͔Β୯ޠͷॏཁ౓Λଊ͑ΔͨΊʹɺओʹҩ

ֶͷඦՊࣄయత஌ࣝʹΑΔࢮҼϥϯΫ৘ใΛ׆༻ͯ͠ɺ͕ऀױ๢͘ͳΔ͔๢͘ͳΒͳ͍͔

ͱ͍͏༧ଌͷͨΊʹҩֶ୯ऀױ͕ͭ࣋ޠ΁ͷϦεΫ౓߹͍Λଊ͑Δɻઃఆͨ͠஌ࣝ΍ֶश

Λ૊ΈࠐΉͨΊͷॏΈ෇͚ϓϩηε͸ɺಛʹΦϯτϩδʔͱ୯ޠͷΫϥε৘ใΛ׆༻͢

Δɻͦͷࡍɺ2ͭͷ໨తʹڞ௨͢ΔॏΈ෇͚ϓϩηεͱͯ͠ɺҩֶจॻ಺ͷ୯ޠͷλΠϓ

Λࣝผ͢Δɻͦͷޙɺ໨త͝ͱͰػցֶश΍ඦՊࣄయత஌ࣝΛ૊ΈࠐΉ͜ͱʹΑΓɺͦΕ

ͧΕͷ໨తʹదͨ͠ҙຯΛྀͨ͠ߟ୯ޠͷॏཁ౓Λଊ͑ΔॏΈ෇͚ख๏Λ։ൃ͢Δɻ

3.3 จॻ෼ੳʹڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫ

จॻ෼ੳʹڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫ͸ɺ֊૚্Ͱҙຯͷࢹ఺Λ୯ूޠ߹Ͱදݱ

͠ɺจॻ෼ੳʹڞ௨͢Δ෦෼ͱґଘ͢Δ෦෼ΛؚΉҩֶ஌ࣝදͮ͘جʹݱɻҎ߱ͰఏҊ͢

Δҩֶ஌ࣝදݱͷجຊతͳํ͑ߟ΍ੑ࣭ɺߏஙํ๏Λड़΂Δɻޙ࠷ʹҩֶ஌ࣝදݱΛ૊Έ
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ͷॏΈ෇͚ʹ͍ͭͯड़΂Δɻޠ୯ྀͨ͠ߟΜͩҙຯΛࠐ

3.3.1 ҩֶ஌ࣝදݱͷجຊతͳํ͑ߟ

๲େͳҩֶ୯ͦޠΕͧΕʹରͯ͠ɺ͋Δҙຯͷࢹ఺͔ΒҟͳΔॏΈΛ෇༩͢Δ͜ͱ͸ࠔ

೉Ͱ͋Δͱ͑ߟΒΕΔɻͦ͜Ͱɺҩֶจॻ಺ͷ୯ޠΛ͋Δࢹ఺ʹΑΓ֊૚తʹΧςΰϦʔ

ԽΛͯ͠ɺͦͷΧςΰϦʔʹରͯ͠ॏΈΛ༩͑ɺ࿈ଓ஋ͰॏΈΛ෇༩Ͱ͖Δ৔߹Λআ͍

ͯɺΧςΰϦʔ಺ͷશͯͷ୯ޠ͸֘౰͢ΔΧςΰϦʔͷॏΈ͕Ұҙʹ༩͑ΒΕΔ΋ͷͱ͢

Δɻ͜͜Ͱ͸ɺΧςΰϦʔ಺ͷ୯ूޠ߹Λҙຯͷࢹ఺ͱͯ͠ػࢉܭʹදͤ͞ݱΔɻ֊૚త

ʹ۠෼͚͢Δ͜ͱͰɺ֊૚ͷઙ͍୯ूޠ߹͸༷ʑͳจॻ෼ੳʹڞ௨͢Δ෦෼ͱͳΓɺ֊૚

ͷਂ͍୯ूޠ߹͸͋Δಛఆͷจॻ෼ੳʹґଘ͢Δ෦෼ͱͳΔɻͭ·Γɺจॻ෼ੳʹڞ௨͢

Δ෦෼ͷ୯ूޠ߹͸ΑΓந৅తͰɺจॻ෼ੳʹґଘ͢Δ෦෼ͷ୯ूޠ߹͸ΑΓ۩ମతͰ͋

Δͱ͍͑Δɻ͜ͷΑ͏ʹɺఏҊ͢Δҩֶ஌ࣝදݱ͸ɺจॻ෼ੳʹڞ௨͢Δ෦෼ͱґଘ͢Δ

෦෼ͷ྆ํΛؚΜͰ͍Δɻ

3.3.2 ҩֶ஌ࣝදݱͷੑ࣭ͱߏஙํ๏

ຊ࿦จͰఏҊ͢Δҩֶ஌ࣝදݱͷجຊతͳੑ࣭͸ɺ֊૚͝ͱͷ୯ूޠ߹͕ is-aؔ܎Ͱ͋

Δɻྫ͑͹ɺҩֶ୯ޠ͸ҩֶจॻ಺ͷ୯ޠͷҰछͱͳΔɻ·ͨɺ࿦ཧ൱ఆʢ˯ʣΛ׆༻͠

ͨ۠෼͚Λ͍ͯ͠Δ͜ͱ΋ಛ௃Ͱ͋Δɻྫ͑͹ɺҩֶจॻ಺ͷ୯ޠΛඇҩֶ୯ޠͱҩֶ୯

ͷΑ͏ʹ෼ྨ͢Δɻޠ

ຊ࿦จͰ͸ɼจॻ෼ੳʹڞ௨͢Δ෦෼ʹ͓͍ͯ ICD-10Λ׆༻͍ͯ͠ΔɽICD͸ɺ΋ͱ

΋ͱࢮ๢ݪҼΛ෼ྨ͢ΔͨΊͷ΋ͷͰɺࢮ๢཰ͷσʔλॲཧʹద༻͞Ε͍ͯΔ [50]ɻICD

ͷୈ 10 ൛Ͱ͋Δ ICD-10 ͸ɺऀױͷॏ঱౓Λଊ͑Δͷʹద͍ͯ͠Δ͚ͩͰͳ͘ɺ࣬ප΍

঱ঢ়ɺॴݟʹؔ͢Δҩֶ୯ޠΛѻ͏ͨΊɺӸֶ΍݈؅߁ཧͱ͍ͬͨଟ͘ͷ໨తͰ༻͍ΒΕ

͍ͯΔɻ͕ͨͬͯ͠ɺICD-10͸จॻ෼ੳʹڞ௨͢Δ෦෼ʹదͨ͠ॏཁͳཁૉͰ͋Δͱߟ

͑ΒΕΔɻͨͩ͠ɺ໨తʹԠͯ͡MeSHͳͲͷଞͷҩֶ୯ޠͷίʔυΛ༻͍Δ͜ͱ΋ߟ
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͑ΒΕΔɻ

ҩֶจॻ಺ͷ୯ޠͷλΠϓΛࣝผ͠ɺ୯ޠΛΧςΰϦʔ͝ͱʹ෼͚ΔͨΊʹɺΦϯτϩ

δʔͱ୯ޠͷΫϥε৘ใΛ׆༻͢Δɻจॻ෼ੳʹڞ௨͢Δ෦෼Ͱ͸ɺҩֶจॻ಺ͷ୯ޠΛ

ҩֶ୯ޠͰͳ͍Ұൠతͳ୯ޠʢඇҩֶ୯ޠʣɺҩֶ୯ޠͰ͋Δ͕ ICD-10ίʔυΛ࣋ͨͳ͍

୯ޠʢඇ ICD-10୯ޠʣɺҩֶ୯ޠͷதͰ΋ ICD-10ίʔυΛ࣋ͭ୯ޠʢICD-10୯ޠʣͷ

3ͭͷλΠϓͷ͍ͣΕ͔ʹ۠෼͚͢Δɻҩֶจॻ಺ͷ୯ޠΛ 3ͭͷ୯ޠλΠϓʹ۠෼͢Δ

ํ๏͸ 2ͭͷεςοϓʹΑΓߏ੒͞ΕΔɻεςοϓ 1Ͱ͸ɺҩֶจॻ಺ͷ୯͕ޠҩֶ୯ޠ

͔Ͳ͏͔Λࣝผ͢ΔɻͦͷͨΊɺຊ࿦จͰ͸UMLSͷҩֶΦϯτϩδʔΛ׆༻͢Δɻ͜

͜Ͱ͸ɺҩֶ୯ޠΛࣝผ͢ΔͨΊʹUMLSͷConcept Unique Identifiers (CUI) Λ׆༻͢

ΔɻCUI͸UMLSͷϝλγιʔϥε্ͷେจࣈͷCͱ 7ͭͷ਺ࣈͰද͞ݱΕΔ୯ޠͷ֓

೦ίʔυͰ͋Δɻҩֶจॻ಺ͷ୯ޠͷCUIίʔυΛऔಘ͢ΔͨΊɺMetaMapͱ͍͏Ϛο

ϐϯάπʔϧΛ׆༻͢Δ [1]ɻϚοϐϯάΛ͢Δࡍ͸ɺຊ࿦จͷର৅ͱͳΔจॻ෼ੳʢ਍

அʹؔ͢Δҩֶ࿦จͷ৘ใࡧݕͱిࢠΧϧςͷࢮ๢༧ଌʣΛྀͯ͠ߟɺ࣬ප΍঱ঢ়ɺॴݟ

CUIίʔυΛอ͕ޠऴతʹҩֶจॻ಺ͷ୯࠷য఺Λ౰ͯΔɻʹޠͼༀʹؔ͢Δҩֶ୯ٴ

༗͍ͯ͠Δ৔߹͸ҩֶ୯ޠɺͦ͏Ͱͳ͍৔߹͸ඇҩֶ୯ޠͱ͢Δɻεςοϓ 2Ͱ͸ɺҩֶ

୯͕ޠ ICD-10Λอ͍࣋ͯ͠Δ͔Ͳ͏͔Λࣝผ͢ΔɻͦͷͨΊʹҩֶ୯ޠͷCUIίʔυΛ

ͯ͠༺׆ ICD-10ίʔυͷϚοϐϯάΛࢼΈΔɻUMLSͷπʔϧͰ͸ͦͷϚοϐϯά͕Ͱ

͖ͳ͍ͨΊɺຊ࿦จͰ͸ CUIίʔυΛ ICD-10΁ϚοϐϯάͰ͖Δ BioPortal[29]ͱ͍͏

ҩֶΦϯτϩδʔΛ༻͍Δɻ࠷ऴతʹɺICD-10ίʔυΛ࣋ͭҩֶ୯ޠΛ ICD-10୯ޠͱ

͠ɺͦ͏Ͱͳ͍୯ޠ͸ඇ ICD-10୯ޠͱ͢Δɻ͜ͷΑ͏ʹɺ2ͭͷεςοϓʹΑΓҩֶจ

ॻ಺ͷ୯ޠʹ෼͚ΒΕɺ͍ͣΕ͔ͷ୯ूޠ߹ʹଐ͢͜ͱʹͳΔɻ

ਤ 3.3͸ɺҩֶจॻʹڞ௨͢Δ෦෼ʹ͓͍ͯ۠෼͚͞ΕΔ 3ͭͷ୯ޠλΠϓͱͦͷࣝผ

ͷͨΊͷओͳҩֶ஌ࣝΛ͍ࣔͯ͠Δɻ

୯ޠͷλΠϓΛࣝผ͢ΔͨΊʹ͸ɺಛʹ୯ޠͷ֓೦ΛऔΓѻ͏Φϯτϩδʔͷ׆༻͕༗

ޮͰ͋Δͱ͑ߟΒΕΔɻਤ 3.4Ͱࣔ͢Α͏ʹɺΦϯτϩδʔΛࣙॻత໾ׂͱଞͷ஌ࣝ΁ͷ

ϚοϐϯάͷͨΊʹ׆༻͢Δ͜ͱͰɺ୯ޠͷλΠϓ͕ࣝผͰ͖Δɻͦͯ͠ɺ͜ΕΒͷ୯ޠ
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ਤ 3.3: ҩֶจॻ෼ੳʹڞ௨͢Δ෦෼ͷҩֶ஌ࣝදݱ

ͷΧςΰϦʔ৘ใΛ΋ͱʹػࢉܭʹֶशΛͤ͞Δ͜ͱ΍ɺඦՊࣄయత஌ࣝΛ૊ΈࠐΉ͜ͱ

Ͱɺ͋Δ໨తʹదͨ͠ඦՊࣄయతҙຯΛଊ͑Δͷʹ໾ཱͭͱ͑ߟΒΕΔɻ

ຊ࿦จͰѻ͏৘ใࡧݕͱ༧ଌͷ 2 ͭͷจॻ෼ੳʹґଘ͢Δ෦෼͸ɺਤ 3.5 ͷΑ͏ʹ֊

૚తʹ୯ޠΛ෼ྨ͢ΔɻిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌͷ 1ͭͰ͋Δࢮ๢༧ଌͰ͸ɺ

ΛޠɺICD-10୯ͯ͠༺׆యత஌ࣝΛࣄҼϥϯΩϯάͱ͍͏ඦՊࢮ ICD-10ϥϯΫ୯ޠͱ

ICD-10ϥϯΫ֎୯ޠʹ෼͚ɺICD-10ϥϯΫ୯ޠͷ৔߹͸ 15ͷࢮҼϥϯΫΛؚΉࢮҼϥ

ϯΩϯά಺ͷ֘౰͢ΔϥϯΫʹ෼͚Δɻ఻౷తͳॏΈ෇͚ख๏ͷTFIDF͸ɺ୯ޠʹର͠

ͯ౷ܭతͳཁૉΛ༻͍ͯϥϯΫ෇͚͕ՄೳͰ͋Δ͕ɺఏҊ͢Δํ๏͸ɺඦՊࣄయత஌ࣝ

Ͱ͋ΔࢮҼϥϯΩϯάͱ͍ͬͨϥϯΩϯάΛ׆༻͢Δ͜ͱͰɺ୯ूޠ߹Ͱߏ੒͞ΕΔΧ

ςΰϦʔ͝ͱʹରԠ͢ΔϥϯΫ৘ใʹΑΓɺΧςΰϦʔؒͷ༏ྼΛٻΊ͍ͯΔ఺͕ಛ௃Ͱ

͋ΔɻҩֶจॻΛ༻͍ͨ৘ใࡧݕͰ͸ɺICD-10୯ޠͷ৔߹ɺLatent Dirichlet Allocation

ʢLDAʣͱ͍͏ػցֶशख๏ʹΑΓಘΒΕΔ୯ޠͷτϐοΫ৘ใΛ׆༻ͯ͠ɺ୯ޠͷىڞ

ͷภΓͱ͍͏؍఺͔Βಛ௃తͳ୯ޠͱҰൠతͳ୯ޠʹ۠ผ͢Δɻਤ 3.5Ͱ͸୯ޠͷىڞͷ

ภΓ౓߹͍ͷҙຯ߹͍Λࣔͨ͢Ίɺಛ௃తͳ୯ޠͱҰൠతͳ୯ޠͷ 2ͭͷΧςΰϦʔʹ۠

෼͚͍ͯ͠Δɻ఻౷తͳॏΈ෇͚ख๏ͷTFIDF͸ɺ୯ޠͷස౓৘ใʹ͍ͯͮجɺ୯ޠʹ

࿈ଓ஋ͰॏΈΛ෇༩Ͱ͖Δ͕ɺఏҊ͢Δํ๏͸ɺػցֶशΛ༻͍Δ͜ͱͰɺ୯ޠͷىڞͷ
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ਤ 3.4: Φϯτϩδʔͷ׆༻ʹΑΔ୯ޠλΠϓͷࣝผ

ภΓͷ؍఺͔Β୯ޠͷ༏ྼΛ࿈ଓ஋ͷॏΈʹΑΓ͚ͭΒΕΔ఺͕ಛ௃Ͱ͋Δɻ

ຊ࿦จͰѻ͏৘ใࡧݕͱ༧ଌͷ 2ͭͷจॻ෼ੳʹґଘ͢Δ෦෼ͷߏஙํ๏͸ɺͦΕͧ

Εɺୈ 4ষڀݚ 1ʢ৘ใࡧݕͷͨΊͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ʣͱୈ 5ষڀݚ 2ʢ༧

ଌͷͨΊͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ʣͰৄ͘͠ड़΂Δɻਤ 3.5಺ͷ੺จࣈ͸ɺ্ه

ͷจॻ෼ੳʹґଘ͢Δ෦෼Λߏங͢ΔͨΊʹॏཁͳ஌ࣝ΍ֶशͰ͋Δɻ

3.3.3 ҩֶ஌ࣝදݱΛ૊ΈࠐΜͩҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚

ఏҊ͢Δҩֶ஌ࣝදݱΛ૊ΈࠐΜͩҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚͸ҎԼͷಛ௃Λ࣋ͭɻ

3.3.3.1 ֊૚͝ͱͷ୯ूޠ߹͕ is-aؔ܎

ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ʹ͓͍ͯɺ͋Δҙຯͷࢹ఺͔Β୯ޠʹॏཁ౓Λ༩͑ɺ୯

੒ཁૉͰ͋ΔߏͷݱҟΛ΋ͨΒͨ͢ΊʹɺఏҊ͢Δ஌ࣝදࠩʹؒޠ is-a Ͱࣔ͞Εͨ܎ؔ

୯ूޠ߹ͷ֊૚ͷཻ౓Λ׆༻͢ΔɻͦΕʹΑΓɺఏҊ͢ΔॏΈ෇͚ख๏͸ɺઙ͍֊૚ͷ୯

ॏΈΛ෇༩͢Δɻྫ͑͹ɺจ͍ߴରͯ͠ΑΓʹ߹ूޠΑΓ΋ਂ͍֊૚ͷ۩ମతͳ୯߹ूޠ
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ਤ 3.5: จॻ෼ੳʹґଘ͢Δ෦෼ΛؚΜͩҩֶ஌ࣝදݱ

ॻ෼ੳʹڞ௨͢Δ෦෼Ͱ͸ɺICD-10 ୯ޠʹҩֶ୯ޠΑΓ΋͍ߴॏΈΛ༩͑Δɻจॻ෼ੳ

ʹґଘ͢Δ෦෼Ͱ͸ɺྫ͑͹ɺICD-10ϥϯΫ୯ޠʹ ICD-10୯ޠΑΓ΋͍ߴॏΈΛ༩͑

Δɻ͜ͷΑ͏ʹɺ֊૚ͷਂ͍۩ମతͳ୯ूޠ߹ʹରͯ͠ΑΓ͍ߴॏΈΛ༩͑Δɻ

3.3.3.2 ࿦ཧ൱ఆΛ׆༻ͨ۠͠෼͚

ҩֶจॻ಺ͷ୯͕ޠAͰͳ͍ͱ͍͏৔߹ΑΓ΋AͰ͋Δͱ͍͏৔߹ʹΑΓ͍ߴॏΈΛ

෇༩͢Δɻ͜͜ͰɺAʹ֘౰͢Δ୯ޠ͸ɺҩֶจॻ෼ੳʹ͓͍ͯॏཁޠͰ͋Δɻྫ͑͹ɺ

ҩֶ୯ޠͰ͋Δ৔߹ͱҩֶ୯ޠͰͳ͍৔߹ʢඇҩֶ୯ޠʣ΍ɺICD-10୯ޠͰ͋Δ৔߹ͱ

ICD-10୯ޠͰͳ͍৔߹ʢඇ ICD-10୯ޠʣͰ͸ɺҩֶจॻͷ෼ੳͰॏཁޠͱ͑ߟΒΕΔ

ҩֶ୯ޠͱ ICD-10୯ޠʹରͯ͠ɺͦΕͧΕඇҩֶ୯ޠͱඇ ICD-10୯ޠΑΓ΋͍ߴॏΈ

Λ༩͑Δɻ

3.3.3.3 ϥϯΩϯάͰද͞Εͨҩֶ஌ࣝͷ׆༻

ϥϯΩϯάͰද͞Εͨ஌ࣝΛ׆༻͢Δ͜ͱͰɺ୯ूޠ߹Ͱߏ੒͞ΕΔΧςΰϦʔ͝ͱʹ

ରԠ͢ΔϥϯΫ৘ใʹ͍ͯͮجΧςΰϦʔؒͷ༏ྼΛ͚ͭͯॏΈΛ༩͑Δɻྫ͑͹ɺ15
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ͷࢮҼϥϯΫΛؚΉࢮҼϥϯΩϯάʹ͓͍ͯɺࢮҼϥϯΫ 1Ґʹ֘౰͢ΔΧςΰϦʔͷॏ

Έ͕ 15ͷࢮҼϥϯΫͷΧςΰϦʔؒͰ࠷΋͘ߴͳΔɻϥϯΩϯάʹ͓͍ͯɺϥϯΫ͕ߴ

͚Ε͹͘ߴͳΔ΄ͲɺରԠ͢ΔΧςΰϦʔͷॏΈ͕͘ߴͳΔɻ

3.3.3.4 ΑΔ࿈ଓ஋ͷॏΈͷ෇༩ʹ༺׆ցֶशͷػ

ͷॏΈΛ࿈ଓ஋Ͱଊ͑Δɻྫޠ఺͔Β୯ࢹΔ͜ͱͰɺ͋Δҙຯͷ͢༺׆ցֶशख๏Λػ

͑͹ɺLDAʹΑΓಘΒΕΔ୯ޠͷτϐοΫ৘ใΛ׆༻ͯ͠ɺ୯ޠͷىڞͷภΓͱ͍͏؍

఺͔Β୯ޠͷॏΈΛ࿈ଓ஋ͰٻΊɺಛ௃తͳ୯ޠͱҰൠతͳ୯ޠͱ͍͏ىڞͷภΓ౓߹͍

Λଊ͑ɺಛ௃తͳ୯ޠͰ͋Ε͹͋Δ΄Ͳ͍ߴॏΈ͕༩͑ΒΕΔɻ

͜ͷΑ͏ʹɺҩֶ஌ࣝදݱΛ૊ΈࠐΜͩҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ʹΑΓɺػࢉܭ

ʹਓ͕૝͢ىΔ୯ޠͷ༷ʑͳҙຯͷࢹ఺Λཧղ্ͤͨ͞Ͱ୯ޠͷॏΈ෇͚͕ՄೳʹͳΔͱ

ΒΕΔɻ͑ߟ

ຊ࿦จͰ͸ɺ୯ࣗޠ਎͕࣋ͭҩֶతͳॏཁ౓Λҩֶॏཁ౓ͱ͢Δɻจॻ෼ੳͰڞ௨͢

Δ෦෼ͷ୯ूޠ߹ͷҩֶॏཁ౓ͷॏΈ͸ɺҩֶ஌ࣝදݱͷੑ࣭ʹ͍ͯͮجɺඇҩֶ୯ޠɺ

ඇ ICD-10୯ޠɺICD-10୯ޠͷॱʹ૿Ճ͢Δɻ͜ͷΑ͏ʹɺਂ͍֊૚ͷ୯ूޠ߹͕ઙ͍֊

૚ͷ୯ूޠ߹ΑΓ΋͍ߴॏΈͱͳ͍ͬͯΔɻ·ͨɺ࿦ཧ൱ఆΛ׆༻ͨ۠͠෼͚Ͱ͸ɺྫ͑

͹ɺඇҩֶ୯ޠΑΓ΋ҩֶ୯ޠͷதͷඇ ICD-10୯͍ߴʹޠॏΈΛ༩͍͑ͯΔɻඇ ICD-10

୯ޠΑΓ΋ ICD-10୯͍ߴʹޠॏΈΛ༩͑Δɻ͜ͷΑ͏ʹɺ֊૚্ͰɺAͰͳ͍ͱ͍͏৔

߹ΑΓ΋AͰ͋Δͱ͍͏৔߹ʹΑΓ͍ߴॏΈ͕༩͑ΒΕΔɻ

͜ͷΑ͏ͳॏΈ෇͚Λ͢Δཧ༝͸ɺͲͷจॻ෼ੳʹ͓͍ͯ΋ɺجຊతʹ͸ҩֶ୯ޠͰͳ

͍୯ޠΑΓ΋ҩֶ୯͕ޠॏཁޠͰ͋Δͱ͑ߟΒΕΔͨΊͰ͋Δɻ·ͨɺҩֶ୯ޠͷதͰ΋

ಛʹ ICD-10ίʔυΛ࣋ͭҩֶ୯ޠʹҩֶॏཁ౓ͱͯ͠ΑΓ͍ߴॏΈΛ༩͑ΔɻͳͥͳΒɺ

ICD-10ίʔυΛ࣋ͭҩֶ୯ޠ͸ɺ࣬ප΍঱ঢ়ɺॴݟʹؔ͢Δ୯ޠͰ͋Δ͜ͱ͔Βɺҩֶ

จॻͷ৘ใࡧݕ΍ऀױͷ৘ใΛؚΉిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌʹ͓͍ͯॏཁͳ

ཁૉͩͱ͑ߟΒΕΔͨΊͰ͋Δɻจॻ෼ੳʹґଘ͢Δ෦෼ͷ୯ूޠ߹ͷҩֶॏཁ౓ͷॏΈ

͸ɺ৘ใࡧݕͷ෼ੳͰ͸ɺICD-10୯ޠͷ৔߹ʹɺͦͷΧςΰϦʔͷॏΈͱ࿈ଓ஋ͷॏΈ
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ͷ૊Έ߹ΘͤʹΑΓٻΊΒΕΔɻ༧ଌͷ෼ੳͰ͸ɺICD-10ϥϯΫ୯ޠͷ৔߹ʹɺICD-10

୯ޠͷΧςΰϦʔͷॏΈΑΓ΋ࢮ͍ߴҼϥϯΩϯάʹΑΓ֘౰͢ΔΧςΰϦʔͷॏΈΛ

༻͍Δɻ

3.4 ఏҊख๏ͷຊ࿦จ಺ͷҐஔ͚ͮ

ਤ 3.6͸ఏҊख๏ͷຊ࿦จ಺ͷҐஔ͚ͮΛ͍ࣔͯ͠ΔɻҎ߱ͷୈ 4ষͰ͸ɺڀݚ 1ͱ͠

ͯҩֶจॻͷதͰ΋ҩֶ࿦จΛ༻͍ͨ৘ใࡧݕΛ໨తʹɺҩֶಛఆੑͱ͍͏ॏཁ౓ͷࢹ఺

͔ΒҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λड़΂Δɻୈ 5ষͰ͸ɺڀݚ 2ͱͯ͠ిࢠΧϧς

Λ༻͍ͨऀױঢ়ଶͷ༧ଌͷ 1ͭͰ͋Δࢮ๢༧ଌΛ໨తʹɺऀױঢ়ଶͷॏ঱౓ͱ͍͏ॏཁ౓

ͷࢹ఺ʹΑΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λड़΂Δɻຊ࿦จͰ͸ऀױঢ়ଶͷॏ঱౓

Λҩֶ୯ޠͷಠཱܕͱґଘܕͷॏΈ͔ΒٻΊɺಠཱܕͷॏΈΛྀͨ͠ߟॏΈ෇͚Λڀݚ 2

ͷओͳख๏ͱ͢ΔɻಠཱܕͷॏΈΛྀͨ͠ߟॏΈ෇͚͸จॻ಺ͷจ຺ʹΑΒͣɺऀױঢ়ଶ

ͷॏ঱౓ͷ؍఺͔ΒҰҙʹॏΈΛ෇༩͢ΔɻҰํɺґଘܕͷॏΈΛྀͨ͠ߟॏΈ෇͚͸จ

ॻ͝ͱͰҟͳΔऀױঢ়ଶͷॏ঱౓ͷจ຺ʹΑΓॏΈΛՄม͢Δɻຊ࿦จͰ͸ɺಠཱͩܕ

͚Ͱ͸ͳ͘ґଘܕͷॏΈ΋ྀͨ͠ߟख๏Λվྑख๏ 1ͱ͠ɺڀݚ 2Ͱड़΂Δɻޙ࠷ʹɺҩ

ֶ୯ޠͷಠཱܕͷॏΈΛྀͨ͠ߟॏΈ෇͚Λվྑͨ͠ख๏Λվྑख๏ 2ͱ͠ɺڀݚ 2Ͱड़

΂Δɻ
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ਤ 3.6: ఏҊख๏ͷຊ࿦จ಺ͷҐஔ͚ͮ
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ୈ4ষ ͷͨΊͷҙຯΛࡧݕ1ʢ৘ใڀݚ

ͷॏΈ෇͚ʣޠ୯ྀͨ͠ߟ

4.1 ໨త

ຊڀݚ͸ɺ୯ޠͷτϐοΫ৘ใͱ୯ޠͷλΠϓͱ͍ͬͨΫϥεʢΧςΰϦʔʣ৘ใͱҩ

ֶΦϯτϩδʔͷ૊Έ߹Θ͔ͤΒɺ୯ޠಛఆੑͱ͍͏ॏΈཁૉΛఏҊ͢Δɻͦͯ͠ɺҩֶ

ॏཁ౓ʹΑΔॏΈͱͷ૊Έ߹ΘͤʹΑΔҙຯΛྀͨ͠ߟ 4ͭͷҩֶ୯ޠͷॏΈ෇͚ख๏Λ

෼ੳ͢Δɻ

4.2 ఏҊख๏

4.2.1 ఏҊख๏ͷجຊతͳํ͑ߟ

ຊڀݚͰ͸ɺ୯ޠͷىڞͷภΓΛ୯ޠಛఆੑͱ͢Δɻҩֶจॻ಺ͷҩֶ୯ޠͷҰൠੑٴ

ͼಛఆੑʹ͍ͭͯͯ͑ߟΈΔͱɺྫ͑͹ߴʡ ݂ѹʡͱ͍͏ҩֶ୯ޠ͸༷ʑͳλΠϓͷҩֶ

୯ޠͱ͢ىڞΔ͜ͱ͕૝ఆ͞ΕΔɻ͜ͷΑ͏ͳ୯͕ޠΫΤϦʔʹؚ·Ε͓ͯΓɺ͔͍ͭߴ

ॏΈ͕༩͑ΒΕͯ͠·͏ͱɺͦͷΫΤϦʔͱؔ܎ͷͳ͍จॻ͕ࡧݕͰฦ͞Εͯ͠·͏ڪΕ

͕͋Δͱ͑ߟΒΕΔɻͦ͜Ͱɺ༷ʑͳλΠϓͷ୯ޠͱ͢ىڞΔ޲܏ʹ͋Δҩֶ୯ޠͷҰൠ

Ͱ͸LatentڀݚͼಛఆੑΛଊ͑ΔͨΊɺຊٴੑ Dirichlet Allocation (LDA)[2]͔ΒಘΒΕ

Δҩֶ୯ޠͷτϐοΫ৘ใΛ׆༻͢ΔɻͳͥͳΒɺͦͷτϐοΫ৘ใ͸͋Δҩֶ୯ޠͷͦ

ΕͧΕͷτϐοΫʹର͢Δग़֬ݱ཰Ͱߏ੒͞Ε͍ͯΔͨΊɺͦΕΒෳ਺ͷτϐοΫʹର͢

Δग़֬ݱ཰Λ׆༻͢Δ͜ͱͰɺ༷ʑͳλΠϓͷ୯ޠͱ͢ىڞΔΑ͏ͳҩֶ୯ޠͷىڞͷภ

ΓΛଊ͑ΒΕΔ͔ΒͰ͋Δɻ͔͠͠ͳ͕ΒɺτϐοΫʹର͢Δग़֬ݱ཰ͷΈͰ͸ىڞͷภ
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ਤ 4.1: ڀݚ 1ͷఏҊख๏ͷ 3ͭͷεςοϓ

Γͷఔ౓·Ͱଊ͑ΒΕͳ͍ͨΊɺຊڀݚͰ͸Τϯτϩϐʔͷෆ࣮֬ੑͷ֓೦Λ׆༻ͯ͠୯

཰৘ใ͔Βଊ͑Δɻ֬ݱͷภΓͷ౓߹͍ΛτϐοΫͷग़ىڞͷޠ

ͷࣝผྗΛ͓ࣔͯ͠Γɺྫ͑͹ޠͷλεΫʹ͓͚Δҩֶ୯ࡧݕͷภΓͷఔ౓͸৘ใىڞ

ଞͷҩֶ୯ޠͱภͬͨىڞͷํ࢓Λ͢Δҩֶ୯͕ޠΫΤϦʔʹ͋ͬͨ৔߹ɺͦͷ୯ޠͷ৘

ใࡧݕͷλεΫʹ͓͚Δࣝผྗ͕͍ߴͱ͞ΕɺىڞͷภΓͷఔ౓ʹ͖ͦͮجͷ୯ޠͷॏΈ

Λ͘͢ߴΔɻຊڀݚͰ͸͜ͷΑ͏ͳىڞͷภΓͷఔ౓ʹ͍ͨͮجॏΈΛҩֶ୯ޠͷಛఆੑ

ʢ୯ޠಛఆੑʣͱ͠ɺҩֶจॻͷ৘ใࡧݕͷਫ਼౓ΛߴΊΔͨΊɺҩֶॏཁ౓ʹՃ͑ͯҩֶ

୯ޠʹॏΈ෇͚͢Δࡍͷཁૉͱͯ͠༻͍Δɻ

ҩֶॏཁ౓ͱ୯ޠಛఆੑͷ૊Έ߹ΘͤʹΑΔ 4ͭͷॏΈ෇͚ख๏͸ɺϕʔεϥΠϯʹΑ

ΔॏΈͱఏҊ͢ΔॏΈཁૉ͕૊Έ߹Θ͞ΕΔɻ4ͭͷख๏ͷ͏ͪɺ2ͭͷख๏͸ҩֶॏཁ

౓ͷΈΛ༻͍ͨ৔߹Ͱɺѻ͏୯ޠλΠϓ਺ͷҧ͍ʹΑΓ 2ͭͷख๏ʹ෼͚ΒΕΔɻ΋͏ 2

ͭͷख๏͸ɺ্هͷ 2ख๏ͦΕͧΕͱ୯ޠಛఆੑΛ૊Έ߹Θͤͨ৔߹Ͱ͋Δɻ

4ͭͷॏΈ෇͚ख๏Λಋ͘ϓϩηε͸ɺਤ 4.1ͷΑ͏ʹ 3ͭͷεςοϓͰߏ੒͞ΕΔɻ

࢝Ίʹɺ୯ޠλΠϓʹ͍ͯͮجҩֶॏཁ౓Λܾఆ͢Δɻ࣍ʹɺ୯ޠͷىڞͷภΓʹ͍ͮج

ͯҩֶ୯ޠͷ୯ޠಛఆੑΛࣝผ͢Δɻޙ࠷ʹɺҩֶॏཁ౓ͱ୯ޠಛఆੑͷ 2ͭͷཁૉͷ૊

Έ߹ΘͤʹΑΓҙຯΛྀͨ͠ߟ 4ͭͷ୯ޠͷॏΈ෇͚ख๏Λಋ͘ɻͦΕͧΕͷεςοϓͷ

͸ҎԼͱͳΔɻࡉৄ
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4.2.2 ୯ޠλΠϓʹͮ͘جҩֶॏཁ౓ͷܾఆ

εςοϓ 1Ͱ͸ɺຊ࿦จͷڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫʹΑΓɺ୯ޠλΠϓΛඇҩ

ֶ୯ޠɺඇ ICD-10୯ޠɺICD-10୯ޠͱ͍͏ 3ͭͷ୯ޠλΠϓΛࣝผ͍ͯ͠Δɻ͜͜Ͱ

͸ɺͦΕͧΕΛλΠϓ 1ɺλΠϓ 2ɺλΠϓ 3ͱ͠ɺҩֶॏཁ౓͸ 0ɺ0.04ɺ0.08ͱઃఆ͠

͍ͯΔɻ

4.2.3 ୯ޠͷىڞͷภΓʹͮ͘ج୯ޠಛఆੑͷࣝผ

εςοϓ 2Ͱ͸ɺλΠϓ ͼλΠϓٴ2 3ͷҩֶ୯ޠʹର৅ʹɺىڞͷภΓͱ͍͏؍఺͔

Β୯ޠͷಛఆੑΛ͢ࢉܭΔɻ༷ʑͳछྨͷ୯ޠͱ͢ىڞΔ୯͍ߴʹޠॏΈΛ༩͑ΔͱɺΫ

ΤϦʔͱແؔ܎ͳจॻ͕͞ࡧݕΕΔͱ͑ߟΒΕΔ͔ΒͰ͋Δɻͦ͜ͰɺຊڀݚͰ͸ɺLDA

͔ΒಘΒΕΔτϐοΫͷग़֬ݱ཰৘ใΛ༻͍ͯɺ͋ΔಛఆͷτϐοΫʹग़͢ݱΔ֬཰͕ߴ

͍୯ޠʢέʔε 1ʣʹ͸ɺෳ਺ͷτϐοΫͰ͍ߴग़ݱ཰Λ࣋ͭ୯ޠʢέʔε 2ʣΑΓ΋ߴ

͍ॏΈΛ༩͑Δɻྫ͑͹ɺ݂ߴѹɺൽෘපมɺεΩϟϯͷҩֶ୯ޠʹ͓͍ͯɺൽෘපม͕

ͷภΓ͕௿͍ɻ͜ͷ৔߹ɺൽෘපมͱεΩϟىڞ΋࠷ɺεΩϟϯ͕͘ߴͷภΓ͕ىڞ΋࠷

ϯ͸ͦΕͧΕέʔε 1ͱέʔε 2ʹ֘౰͢Δɻ͕ͨͬͯ͠ɺൽෘපมʹରͯ͠ΑΓ͍ߴॏ

ΈΛ༩͑Δͷ͕୯ޠಛఆੑͷಛ௃Ͱ͋Δɻ

ຊڀݚͰ͸ɺ୯ޠಛఆੑͷఔ౓ΛٻΊΔࡍʹɺΤϯτϩϐʔͷෆ࣮֬ੑͷ֓೦Λ׆༻͢

ΔɻͳͥͳΒɺ্هͷέʔε 1ͱέʔε 2ͷঢ়گ͸Τϯτϩϐʵͷࢹ఺Ͱଊ͑ΒΕΔ͔Β

Ͱ͋Δɻਤ 4.2͸έʔε 1ͱέʔε 2ʹ֘౰͢Δ୯ޠͷੑ࣭Λ·ͱΊͨ΋ͷͰ͋Δɻਤ 4.2

಺ͷදͷ x࣠͸τϐοΫ൪߸Ͱ y࣠͸τϐοΫͷग़֬ݱ཰Ͱ͋Δɻ

ਤ 4.2Ͱࣔ͢Α͏ʹɺέʔε 1͸୯͕ޠͲͷτϐοΫʹग़͢ݱΔ͔ͷෆ࣮֬ੑ͕௿͘ɺ

Τϯτϩϐʵ஋΋௿͘ͳΔɻ͜ͷ৔߹ɺىڞͷภΓͷఔ౓͕͍͜ߴͱ͔Βɺ୯ޠಛఆੑ͕

ࡧݕΒΕΔͨΊɺ৘ใ͑ߟͱ͍ߴΔࣝผྗ͕͚͓ʹࡧݕ͸৘ใޠͳΔɻ͜ͷΑ͏ͳ୯͘ߴ

Ͱॏཁޠͱ͍͑Δɻέʔε 2ͷ৔߹͸ෆ࣮֬ੑ͕͘ߴɺΤϯτϩϐʵ஋΋͘ߴͳΔɻ͜ͷ

৔߹ɺىڞͷภΓͷఔ౓͕௿͍͜ͱ͔Βɺ୯ޠಛఆੑ͕௿͘ͳΔɻ͜ͷΑ͏ͳ୯ޠ͸৘ใ
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ਤ 4.2: έʔε 1ͱέʔε 2ͷ୯ޠͷੑ࣭

͑ߟͳ͍ͱ͔޲ͱͯ͠ޠͰ͸ॏཁࡧݕΒΕΔͨΊɺ৘ใ͑ߟΔࣝผྗ͕௿͍ͱ͚͓ʹࡧݕ

ΒΕΔɻ

ͳ͘ߴಛఆੑ͕ޠͰ͸ɺෆ࣮֬ੑ͕௿͘ɺΤϯτϩϐʔ஋͕௿͍৔߹ʹ୯گͷঢ়ه্

Δ͜ͱ͔Βɺ1͔ΒΤϯτϩϐʵ஋ʢMin-Maxਖ਼نԽޙʣΛҾ͍ͨ஋Λಛఆੑͷఔ౓ͱ

͢Δɻ

Ht = −
n∑

k=1

pkt × log2p
k
t

TSt = 1−Ht

n͸τϐοΫͷ਺Ͱ͋ΓɺຊڀݚͰ͸ 20ͱ͢Δɻpkt ͸τϐοΫ kʹର͢Δ୯ޠ tͷग़

ޠ཰Λ୯֬ݱ tͷશτϐοΫͷग़֬ݱ཰ͷ߹ܭͰׂͬͨ஋Ͱ͋ΔɻHt͸୯ޠ tͷΤϯτϩ

ϐʵ஋Ͱ͋ΔɻTSt͸୯ޠ tͷಛఆੑͰ͋Γɺ1͔ΒΤϯτϩϐʵ஋HtΛҾ͍ͯٻΊΔɻ

͜͜Ͱ༻͍ΔΤϯτϩϐʵ஋͸Min-Maxਖ਼نԽʹΑΔਖ਼نԽޙͷ஋Ͱ͋Δɻ

͔͠͠ͳ͕ΒɺTSt͸จॻස౓͕௿͍୯ޠʹରͯ͘͠ߴͳΔ͕͋޲܏Δɻ͕ͨͬͯ͠ɺ

จॻස౓ʢMin-Maxਖ਼نԽޙʣͷର਺Λͦͷ஋ʹֻ͚ͨ΋ͷ͕࠷ऴతͳ୯ޠಛఆੑ ´TSt

ͱͳΔɻ
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´TSt = TSt × log2ct

ct͸Min-Maxਖ਼نԽʹΑΔਖ਼نԽޙͷ୯ޠ t ͷจॻස౓Ͱ͋Δɻ

LDAͷ࣮࣌ߦ͸จॻස౓͕ 10Ҏ্ͷҩֶ୯ޠΛର৅ͱ͠ɺΠςϨʔγϣϯճ਺͸ 1500

ͱ͢Δɻ

4.2.4 ॏΈͷ૊Έ߹ΘͤʹΑΔॏΈ෇͚

εςοϓ 3Ͱ͸ɺҩֶॏཁ౓ͷॏΈMIͱ୯ޠಛఆੑͷॏΈTSΛ૊Έ߹Θͤͯɺҙຯ

Λྀͨ͠ߟ 4ͭͷॏΈ෇͚ख๏Λಋ͘ɻఏҊख๏͸ϕʔεϥΠϯʹΑΔॏΈͱఏҊ͢Δॏ

Έཁૉ͕૊Έ߹Θ͞ΕΔɻ

MIͱTS͸ͦΕͧΕҎԼͷࣜ (4)ɺࣜ (5)ʹΑΓϕʔεϥΠϯͷॏΈͱ૊Έ߹Θ͞ΕΔɻ

͜͜ͰɺϕʔεϥΠϯ͸BLͱද͞هΕΔɻ

(α1 × BL) + (α2 ×MI) (4)

(α1 × BL) +
{
α2 ×

(
TS
2

)}
(5)

α1ͱ α2͸ͦΕͧΕϕʔεϥΠϯͱMIٴͼTSͷॏΈͷ܎਺Ͱ͋ΓɺͦΕͧΕ 1ɺ0.05

ͱ͢ΔɻϕʔεϥΠϯʹΑΔॏΈͱҩֶॏཁ౓ͷॏΈٴͼ୯ޠಛఆੑͷॏΈͷௐ੔ͷͨ

Ίɺ͜ΕΒͷ܎਺Λ༻͍Δɻ

ຊڀݚͰ͸ɺ্هͷϕʔεϥΠϯͱͷ૊Έ߹ΘͤํΛ΋ͱʹɺ4ͭͷॏΈ෇͚ख๏ΛҎ

ԼͷΑ͏ʹఏҊ͢Δɻख๏ 1ɺ2ɺ3ɺ4͸ͦΕͧΕҎԼͷࣜ (6)ɺ(7)ɺ(8)ɺ(9)ʹΑΓॏΈ

෇͚͕͞ΕΔɻ

wjt = (α1 × BLjt) + (α2 ×MI1t ) (6)

wjt = (α1 × BLjt) + (α2 ×MI2t ) (7)

wjt =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

(α1 × BLjt) + (α2 ×MI1t ) , ct < 10

(α1 × BL) +
{
α2 ×

(
TS
2

)}
, ct ! 10

(8)
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wjt =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

(α1 × BLjt) + (α2 ×MI2t ) , ct < 10

(α1 × BL) +
{
α2 ×

(
TS
2

)}
, ct ! 10

(9)

wjt ͸จॻ jͷ୯ޠ tʹର͢ΔॏΈͰ͋ΔɻBLjt ͸จॻ jͷ୯ޠ tʹର͢ΔϕʔεϥΠ

ϯʹΑΓٻΊΒΕΔॏΈͰ͋ΔɻMI1t ͸λΠϓ 1·ͨ͸λΠϓ 2ͷ୯ޠΛର৅ͱͨ͠৔

߹ͷҩֶॏཁ౓ͷॏΈͰɺ0·ͨ͸ 0.04ͷ஋ΛͱΔɻMI2t ͸λΠϓ 1ɺλΠϓ 2·ͨ͸λ

Πϓ 3ͷ୯ޠΛର৅ͱͨ͠৔߹ͷॏΈͰɺ0ɺ0.04·ͨ͸ 0.08ͷ஋ΛͱΔɻ

ख๏ 1ʢࣜ (6)ʣ͸ҩֶॏཁ౓ͷΈΛྀͨ͠ߟख๏Ͱ͋Δɻҩֶॏཁ౓ͷॏΈΛٻΊΔ

͸ɺλΠϓࡍ 1·ͨ͸λΠϓ 2ͷ 2ͭͷ୯ޠλΠϓΛѻ͏ɻ͕ͨͬͯ͠ɺख๏ 1͸ҩֶ୯

ʢλΠϓޠ 2ʣʹରͯ͠ҩֶॏཁ౓ͱͯ͠ҰҙʹॏΈΛ૿େͤ͞Δɻ

ख๏ 2ʢࣜ (7)ʣ͸ҩֶॏཁ౓ͷΈΛྀͨ͠ߟख๏Ͱ͋Δ͕ɺҩֶॏཁ౓ͷॏΈΛٻΊΔ

͸ɺλΠϓࡍ 1ɺλΠϓ 2·ͨ͸λΠϓ 3ͷ 3ͭͷ୯ޠλΠϓΛѻ͏ɻ͕ͨͬͯ͠ɺख๏ 2

͸ҩֶ୯ޠͷ৔߹ɺ਍அʹؔ࿈͢Δ࣬ප΍঱ঢ়ɺॴݟΛද͢ ICD-10ίʔυΛ࣋ͭλΠϓ

3ͷ୯ޠʹରͯ͠ ICD-10ίʔυΛ࣋ͨͳ͍λΠϓ 2ͷ୯ޠΑΓ΋͍ߴॏΈΛ෇༩͢Δɻ

ख๏ 3ʢࣜ (8)ʣ͸ҩֶॏཁ౓ͱ୯ޠಛఆੑͷॏΈΛ૊Έ߹Θͤͨ৔߹ͷख๏Ͱ͋Δɻ୯

ͷจॻස౓͕ޠ 10Ҏ্ͷ৔߹ʹ͸୯ޠಛఆੑΛྀࣜͨ͠ߟ (5)Λ༻͍ɺจॻස౓͕ 10ະ

ຬͷ৔߹͸ҩֶॏཁ౓Λྀࣜͨ͠ߟ (4)Λ༻͍ͯ୯ޠͷॏΈΛٻΊΔɻख๏ 3͸λΠϓ 1ɺ

λΠϓ 2ͷ୯ޠΛର৅ͱͯ͠ҩֶॏཁ౓ͷॏΈΛٻΊΔɻ

ख๏ 4ʢࣜ (9)ʣ͸ҩֶॏཁ౓ͱ୯ޠಛఆੑͷॏΈΛ૊Έ߹Θͤͨख๏Ͱ͋Δ͕ɺҩֶ

ॏཁ౓ͷॏΈΛٻΊΔࡍ͸ɺλΠϓ 1ɺλΠϓ 2·ͨ͸λΠϓ 3ͷ୯ޠΛର৅ͱ͢Δɻຊ

ΛλΠϓ਺Ͱ۠ผͨ͜͠ͱʹΑΔࠩҟΛΈΔͨΊʹɺखޠͰ͸ɺҩֶॏཁ౓Ͱѻ͏୯ڀݚ

๏ 3ͱख๏ 4ʹ෼͚Δɻ

͜ͷΑ͏ͳҙຯ߹͍Λ࣋ͭ 4ͭͷॏΈ෇͚ख๏͕ɺҩֶจॻͷ৘ใࡧݕʹ͓͍ͯͲͷΑ

͏ͳޮՌΛͦΕͧΕ͕΋ͨΒ͢ͷ͔Λ࣮ݧ෼ੳ͢Δɻ
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ਤ 4.3: ৘ใࡧݕͷ࣮֓ݧཁ

4.3 ΑΔධՁʹݧ࣮

4.3.1 ઃఆݧ࣮

ਤ 4.3͸ຊڀݚͷ࣮ݧͷ֓ཁͰ͋Δɻσʔληοτ͸ҩֶ࿦จͷ৘ใࡧݕͷλεΫͰ͋

ΔTREC 2014 CDS TrackΛ༻͍Δɻ͜ͷσʔληοτ͸DiagnosisɺTestɺTreatmentͱ

͍͏ 3λΠϓͷΫΤϦʔʹؔͯ͠߹ܭ 30ͷΫΤϦʔؚ͕·Ε͍ͯΔɻͦΕͧΕͷΫΤϦʔ

͸Descriptionͱ Summaryͷ 2छྨͷจͰهड़͞Ε͍ͯΔɻຊڀݚͰ͸ɺಛʹ Summary

จͰهड़͞Εͨ diagnosisʹؔ͢Δ 10ͷΫΤϦʔͱɺͦͷؔ࿈౓ͷϥϕϧ෇͚͕͞Εͨ

11839จॻʢॏෳͳ͠ʣΛѻ͏ɻ

ΫΤϦʔ಺ͷҩֶ୯ޠͷ۟Λྀ͢ߟΔͨΊɺUMLSΛ༻͍ͯΫΤϦʔ֦ு͕͞ΕΔɻ

ΫΤϦʔͱࡧݕର৅ͷจষ͸ɺલॲཧͱͯ͠ετοϓϫʔυͷআڈͱνϟϯΩϯά͕ࢪ

͞ΕΔɻ·ͨɺ൱ఆݕग़ΛMetaMapʹΑΓ͍ߦɺ൱ఆ܎ʹޠΔ୯ޠΛऔΓআ͘ɻ

ຊڀݚͰ͸ϕʔεϥΠϯͱͯ͠TFIDFͱBM25Λ༻͍ΔɻBM25͸ɺTFIDF͔Βจॻ

௕Λྀͨ͠ߟख๏Ͱ͋Δɻจॻ୯ޠස౓ͱจॻ௕ͷӨڹΛௐ੔͢Δύϥϝʔλ k1 ͱ bͷ

ద੾ͳ஋͸ɺk1ͷ৔߹ 1.2͔Β 2.0ͷؒͰɺb͸ 0.75ͱ͞ΕΔ [22]ɻΑͬͯɺbͷ஋Λ 0.75

ͱ͠ɺຊڀݚͰ͸ύϥϝʔλͷӨڹΛ཈͑ΔͨΊʹ k1ͷ஋Λ 1.2ͱઃఆ͢Δɻ

͜ΕΒ 4ͭͷධՁࢦඪΛ༻͍ͯ 4ͭͷॏΈ෇͚ख๏ΛBaselineͱͯ͠༻͍ΔTFIDFٴ
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ͼBM25ͱൺֱ͢Δɻ

ΫΤϦʔͱࡧݕର৅จॻͷؔ࿈౓͸ɺίαΠϯྨࣅ౓Ͱࢉग़͞ΕΔɻ4ͭͷॏΈ෇͚ख

๏͸ɺؔ࿈౓ͷ͍ߴॱͰ্Ґ 1000จॻΛ݁ࡧݕՌͱͯ͠ɺ4ͭͷධՁࢦඪʹΑΓੑࡧݕ

ೳ͕ධՁ͞ΕΔɻ

4.3.2 ධՁࢦඪ

TREC 2014 CDS TrackࢦఆͷධՁࢦඪ͸ infNDCGɺP@10ɺinfAPɺR-Precisionͷ 4

ͭͰ͋ΔɻͦΕͧΕͷࢦඪͷఆٛͱͦͷҙຯ߹͍ΛҎԼʹࣔ͢ɻͨͩ͠ɺTREC 2014 CDS

TrackͰ͸্Ґ 1000จॻͷ݁ࡧݕՌΛର৅ͱ͍ͯ͠Δɻ

infNDCG: NDCG (Normalized Discounted Cumulative Gain)͸ɺࡧݕର৅จॻͷؔ࿈

౓ͷఔ౓Λࢦྀͨ͠ߟඪͰ͋Δɻؔ࿈౓ͷΑΓ͍ߴจॻ͕ࡧݕͷ্ҐʹݱΕΔ΄Ͳɺ

ͱ͢Δɻ͍ߴೳ͕ੑࡧݕ

P@10: P@10͸݁ࡧݕՌͷ্Ґ 10จॻ·Ͱͷਫ਼౓ΛٻΊΔࢦඪͰ͋ΔɻࡧݕγεςϜͷ

τοϓ 10ͷ݁ࡧݕՌʹ͓͚Δਖ਼֬ੑΛҙຯ͢Δɻ

infAP: AP (Average Precision)͸ฏۉਫ਼౓Ͱɺؔ࿈͢Δจॻ͕ݱΕͨҐஔʹ͓͚Δਫ਼౓

ͷฏۉ஋Ͱ͋Δɻؔ࿈͢Δจॻ্͕ҐͰฦ͞ΕΔ΄Ͳࡧݕͷਫ਼౓͕͍ߴͱ͢Δɻ

R-Precision: R-Precision͸ΫΤϦʔʹରͯؔ͠࿈͢Δจॻ਺͕Rͷ৔߹ʹɺ݁ࡧݕՌ

ͷ্ҐR݅·Ͱͷਫ਼౓ΛٻΊΔࢦඪͰ͋Δɻ݁ࡧݕՌͷ্Ґ͔Βؔ࿈จॻ਺·Ͱͷ

ೳͷਖ਼֬ੑΛҙຯ͢Δɻੑࡧݕ

4.3.3 Ռ݁ݧ࣮

ද 4.1ͱද 4.2͸ͦΕͧΕϕʔεϥΠϯ͕TFIDFͱBM25ͷ৔߹ͷ݁ՌͰ͋ΔɻTFIDF

ͱ 4ͭͷॏΈ෇͚ख๏ͷ 5ͭͷख๏ͦΕͧΕʹର͢Δ 4ͭͷධՁࢦඪͷ஋Λ͍ࣔͯ͠Δɻ

ද಺ͷ஋͸ 10ͷΫΤϦʔͷ݁ՌͷฏۉͰ͋Δɻ
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ද 4.1: ϕʔεϥΠϯ͕TFIDFͷ৔߹ͷ݁Ռ
infNDCG P@10 infAP R-Precision

TFIDF 0.4194 0.23 0.123 0.1693
ख๏ 1 0.4362 0.23 0.1304 0.1822
ख๏ 2 0.4401 0.24 0.132 0.1802
ख๏ 3 0.458 0.23 0.1373 0.1973
ख๏ 4 0.4579 0.23 0.1372 0.1974

ද 4.2: ϕʔεϥΠϯ͕BM25ͷ৔߹ͷ݁Ռ
infNDCG P@10 infAP R-Precision

BM25 0.4216 0.23 0.1264 0.1712
ख๏ 1 0.442 0.27 0.1346 0.2012
ख๏ 2 0.4536 0.28 0.1354 0.2031
ख๏ 3 0.4705 0.34 0.1371 0.2221
ख๏ 4 0.4704 0.34 0.1371 0.2208

ද 4.1ΛΈΔͱɺϕʔεϥΠϯͱͯ͠༻͍ͨTFIDF͸ɺP@10Ҏ֎ͷશͯͷධՁࢦඪͰ

4ͭͷॏΈ෇͚ख๏ΑΓ΋௿͍ਫ਼౓Ͱ͋ͬͨɻҩֶॏཁ౓ͱ୯ޠಛఆੑΛ૊Έ߹Θͤͨख

๏ 3ͱ 4͸ɺP@10Ҏ֎ͷධՁࢦඪશͯͰଞͷॏΈ෇͚ख๏ʢTFIDFɺख๏ 1ɺख๏ 2ʣΑ

Γ΋ྑ͍݁Ռͱͳͬͨɻख๏ 1ͱ 2Λൺֱ͢ΔͱɺinfNDCGͱP@10ɺinfAPͷ৔߹Ͱख

๏ 2ͷํ͕ख๏ 1ΑΓ΋ྑ͘ɺR-Precisionͷ৔߹͸ख๏ 1ͷํ͕ख๏ 2ΑΓ΋ྑ͔ͬͨɻ

ख๏ 3ͱ 4Λൺֱ͢ΔͱɺP@10ͷධՁࢦඪ͕ಉ͡ͰɺͦΕҎ֎ͷධՁࢦඪ΋΄ͱΜͲࠩ

͕ΈΒΕͳ͔ͬͨɻධՁࢦඪ͕ infNDCGͷ৔߹͸ख๏ ਫ਼౓ͰɺP@10ͷ৔͍ߴ΋࠷3͕

߹͸ख๏ ɺinfAPͷ৔߹͸ख๏͘ߴ΋࠷2͕ ɺR-Precisionͷ৔߹͸ख๏͘ߴ΋࠷3͕ 4͕

ਫ਼౓Λࣔͨ͠ɻ͍ߴ΋࠷

ද 4.2ΛΈΔͱɺϕʔεϥΠϯͷBM25͸શͯͷධՁࢦඪͰ 4ͭͷॏΈ෇͚ख๏ΑΓ΋

௿͍ਫ਼౓Ͱ͋ͬͨɻख๏ 1ͱ 2Λൺֱ͢ΔͱɺશͯͷධՁࢦඪͰख๏ 2ͷํ͕ख๏ 1ΑΓ΋

ྑ͍݁ՌͰ͋ͬͨɻҰํɺख๏ 3ͱ 4Ͱ͸ɺP@10ͱ infAPͷධՁࢦඪ͕ಉ͡ͰɺinfNDCG

ͷධՁࢦඪ΋΄ͱΜͲ͕ࠩΈΒΕͳ͔ͬͨɻR-Precisionͷ৔߹͸ɺख๏ 3͕ख๏ 4ΑΓ

΋͍ߴਫ਼౓Ͱ͋ͬͨɻ

ҩֶॏཁ౓ͱ୯ޠಛఆੑͷ 2ͭͷཁૉΛ૊Έ߹Θͤͨख๏ 3ͱ 4Ͱ͸ɺ2ͭͷϕʔεϥ

ΠϯͰͷ࣮ݧͰͲͪΒ΋TREC 2014 CDS TrackͷओཁͳධՁࢦඪͰ͋Δ infNDCGͰ࠷
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΋͍ߴਫ਼౓Λࣔͨ͠ɻ

ϕʔεϥΠϯ͝ͱͷൺֱͰ͸ɺinfAPͷධՁࢦඪͷ৔߹͸͕ࠩ΄ͱΜͲΈΒΕͳ͔ͬͨ

͕ɺͦΕҎ֎ͷશͯͷධՁࢦඪͰ͸BM25͕ྑ͍ਫ਼౓Λࣔ͢޲܏ʹ͋ͬͨɻ

4.4 ࡯ߟ

ຊڀݚͷ࣮݁ݧՌ͔ΒΘ͔ͬͨ͜ͱ͸ҎԼͷ 2ͭͰ͋Δɻ

1: ҩֶॏཁ౓ͱ୯ޠಛఆੑΛྀͨ͠ߟ 2ͭͷख๏͸ɺશͯͷධՁࢦඪͰ͍ߴਫ਼౓Λࣔ͠

ͨ͜ͱ͔Βɺͦͷ༗ޮੑ͕ࣔ͞Εͨɻ͔͠͠ɺҩֶॏཁ౓Ͱѻ͏୯ޠλΠϓ਺ͷҧ

͍͸໌֬ʹݱΕͳ͔ͬͨɻ

2: ҩֶॏཁ౓ͱ୯ޠಛఆੑΛྀͨ͠ߟ 2ͭͷख๏͸ɺಛʹɺBM25Λ૊Έ߹Θͤͨ৔߹

Ռͷ্Ґ݁ࡧݕʹ 10·Ͱʹؔ࿈จॻΛ͍ߴਫ਼౓Ͱฦ͢͜ͱ͕Ͱ͖Δɻ

ҩֶॏཁ౓ͱ͍͏ཁૉʹؔͯ͠ɺख๏ 1͸Ұൠ୯ޠʢඇҩֶ୯ޠʣΑΓ΋ҩֶ୯͕ޠ৘

ใࡧݕʹ͓͍ͯॏཁͰ͋Δͱ͑ߟɺҩֶ୯ޠͷॏΈΛҰ཯Ͱͨ͘͠ߴख๏Ͱ͋ͬͨɻख

๏ 2͸ɺ͞Βʹ਍அʹ͓͍ͯॏཁͳཁૉͷҰ෦ͩͱ͑ߟΒΕΔ࣬ප΍঱ঢ়ɺॴݟΛऔΓѻ

͏ ICD-10ίʔυΛ࣋ͭҩֶ୯ޠʹΑΓ͍ߴॏΈΛ༩͑ͨɻ͜ͷख๏ 2͸ख๏ 1ͱൺֱ͠

ͯશମతʹྑ͍݁ՌͰ͋ͬͨɻ͕ͨͬͯ͠ɺҩֶॏཁ౓ͱͯ͠ҩֶ୯ޠͷॏΈΛ ICD-10

ίʔυͷ༗ແʹΑΓ 2ஈ֊ͰมԽͤ͞Δ͜ͱ͕ɺҩֶ࿦จΛ༻͍ͨ਍அʹؔ࿈͢Δ৘ใݕ

ΒΕΔɻख๏͑ߟͰ༗ޮͰ͋Δͱࡧ 3ͱ 4ͱൺֱͯ͠ɺख๏ 2ͷ༗ޮੑ͸ɺϕʔεϥΠϯ

Λ TFIDFͱͨ࣌͠ʹɺ݁ࡧݕՌͷ্Ґ 10ͷจॻʹΫΤϦʔͱؔ࿈ͨ͠จॻΛ͍ߴਫ਼౓

Ͱฦ͢͜ͱ͕Ͱ͖Δͱ͍͏఺Ͱ͋ͬͨɻ

ҩֶॏཁ౓͚ͩͰͳ͘ɺىڞͷภΓͱ͍͏؍఺͔Βҩֶ୯ޠͷಛఆੑ΋ྀͨ͠ߟख๏ 3

ͱ 4Ͱ͸ɺͲͪΒ΋TREC 2014 CDS Trackʹ͓͚ΔओཁͳධՁࢦඪ infNDCGʹ͓͍ͯɺ

2ͭͷϕʔεϥΠϯͰํ͍ߴͷਫ਼౓ͱൺ΂ͯྑ͍݁ՌͰ͋ͬͨɻinfNDCG͸ࡧݕର৅จॻ

ͷؔ࿈౓ͷఔ౓Λྀ͢ߟΔͨΊɺख๏ 3ͱ 4͸ؔ࿈౓͕ΑΓ͍ߴจষΛ্Ґͷ݁ՌͰฦ͢
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͜ͱ͕Ͱ͖Δͱ͑ߟΒΕΔɻ·ͨɺख๏ 3ͱ 4͸ධՁࢦඪશͯʹ͓͍ͯɺ2ͭͷϕʔεϥ

ΠϯͰํ͍ߴͷਫ਼౓ΑΓ΋ྑ͍݁ՌΛࣔͨ͠ɻ͕ͨͬͯ͠ɺ਍அʹؔ࿈͢Δҩֶ࿦จࡧݕ

ʹ͓͍ͯɺҩֶॏཁ౓ͱ୯ޠಛఆੑΛྀͨ͠ߟख๏͸༗ޮੑ͕͍ߴͱ͑ߟΒΕΔɻಛʹɺ

ϕʔεϥΠϯΛBM25ͱͨ࣌͠ʹɺP@10ͷධՁࢦඪͷ͕ࠩɺख๏ ͼख๏ٴ3 4ͱϕʔε

ϥΠϯͱͷؒͰඦ෼཰Ͱ 11%Ͱ͋ͬͨɻ͕ͨͬͯ͠ɺख๏ 3ͱ 4͸ɺಛʹؔ࿈จॻΛࡧݕ

݁Ռͷ্Ґ 10·Ͱʹ͍ߴਫ਼౓Ͱฦ͢ͷʹ༗ޮͰ͋Δͱ͑ߟΒΕΔɻ͔͠͠ɺҩֶॏཁ౓

Ͱѻ͏୯ޠͷλΠϓ਺ͷҧ͍Ͱ෼͚ͨख๏ 3ͱ 4Λൺֱ͢Δͱ΄ͱΜͲ͕ࠩΈΒΕͳ͔ͬ

ͨɻΑͬͯɺҩֶॏཁ౓ͱ୯ޠಛఆੑͷ૊Έ߹Θͤํʹ͍ͭͯ͞ΒͳΔ࣮͕ݧඞཁͩͱߟ

͑ΒΕΔɻ

4.5 ޠ݁

ຊڀݚ͸ҩֶΦϯτϩδʔͷUMLSͱ୯ޠͷλΠϓ΍τϐοΫͱ͍ͬͨΫϥε৘ใͷ

૊Έ߹ΘͤʹΑΓɺ৽ͨʹҩֶॏཁ౓ͱ୯ޠಛఆੑͱ͍͏ཁૉΛٻΊɺͦΕΒ 2ͭͷཁૉ

ͷ૊Έ߹Θ͔ͤΒͳΔ 4ͭͷॏΈ෇͚ख๏ΛఏҊͨ͠ɻ

ҩֶॏཁ౓͸਍அʹؔ͢Δ৘ใࡧݕʹ͓͚Δ୯ޠͷҩֶతͳॏཁ౓ͷ͜ͱͰ͋Δɻຊݚ

Ͱ͸UMLSͱڀ ICD-10Λ׆༻ͯ͠ɺ୯ޠΛ 3λΠϓʹ෼͚ɺλΠϓͷҧ͍ʹ͍ͯͮجҩ

ֶॏཁ౓ΛٻΊͨɻ͞Βʹɺҩֶ୯ޠͷىڞͷภΓͱ͍͏؍఺͔Βɺ୯ޠͷτϐοΫ৘ใ

Λ΋ͱʹΤϯτϩϐʔࢉܭͰ୯ޠಛఆੑΛٻΊͨɻ

ຊڀݚͰ͸ TREC 2014 CDS Trackͷ਍அʹؔ͢ΔΫΤϦʔΛ༻͍ͯҩֶ࿦จࡧݕͷ

ɻ݁Ռͷ෼ੳ͔ΒɺͦΕͧΕͷख๏ͷಛ৭͕ଊ͑ΒΕͨɻҩֶॏཁ౓ͱ୯ͨͬߦΛݧ࣮

ಛఆੑͷޠ 2ͭͷཁૉΛྀͨ͠ߟख๏͸ɺશͯͷධՁࢦඪͰTFIDFͱBM25ͷϕʔεϥ

ΠϯΑΓ΋͍ߴਫ਼౓Λࣔͨ͠ɻಛʹɺTREC 2014 CDS TrackͷओཁͳධՁࢦඪͰ͋Δ

infNDCGͰ͍ߴਫ਼౓Λࣔͨ͠ɻ͞ΒʹɺP@10ͷධՁࢦඪʹ͓͍ͯɺBM25ͷϕʔεϥΠ

ϯͱͷ͕ࠩඦ෼཰Ͱ 11%͋ͬͨɻ͜ͷΑ͏ͳ݁Ռ͔ΒɺఏҊख๏͸਍அ༻ͷҩֶ࿦จࡧݕ

γεςϜʹద༻Ͱ͖Δͱ͑ߟΒΕΔɻಛʹؔ࿈࿦จΛ݁ࡧݕՌͷ্Ґ 10·Ͱʹ͍ߴਫ਼౓
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Ͱฦ͢ͷʹ༗ޮͰ͋Δͱ͑ߟΒΕΔɻ

͔͠͠ͳ͕Βɺҩֶॏཁ౓ͱ୯ޠಛఆੑͷ 2ͭͷཁૉΛྀͨ͠ߟख๏ʹ͓͍ͯɺҩֶॏ

ཁ౓Ͱѻ͏୯ޠͷλΠϓ਺ͷҧ͍ʹΑΔ 2ͭͷख๏ͷ͕ࠩ΄ͱΜͲΈΒΕͳ͔ͬͨɻͨ͠

͕ͬͯɺޙࠓͷ՝୊ͱͯ͠ɺҩֶ࿦จΛ༻͍ͨ਍அʹؔ͢Δ৘ใࡧݕʹ͓͚Δॏཁͳ୯

ಛఆੑͷ૊ޠɻ·ͨɺҩֶॏཁ౓ͱ୯͏ߦ͸Կ͔Λଊ͑ΔͨΊʹ݁Ռͷ͞ΒͳΔ෼ੳΛޠ

Έ߹Θͤํ΍ɺॏΈ܎਺ α1ɺα2 ͷӨڹ౓ʹؔͯ͠ɺ͞ΒͳΔ࣮ݧΛ͠ͳ͕Β͢ߟ࠶Δɻ

LDAͷτϐοΫͷ਺ʹؔͯ͠࠷దͳτϐοΫ਺Λ୳͢ࡧΔ͜ͱ΋ޙࠓͷ՝୊ͱ͢Δɻ

ຊষͰ͸ɺҩֶ୯ޠͷಛఆੑͱͯ͠ىڞͷภΓͷࢹ఺ʹΑΔඦՊࣄయతҙຯΛֶशʹΑ

Γଊ͑ɺͦͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͠ɺ৘ใࡧݕͷ࣮ݧͰͦͷ༗ޮੑ

Λࣔͨ͠ɻ͕ͨͬͯ͠ɺຊ࿦จͷ໨తͰ͋ΔϑϨʔϜҙຯ࿦ͷํ͑ߟΛ༻͍ͯɺ໨తʹద

ͨ͠ҙຯΛྀͨ͠ߟҩֶ୯ޠͷॏΈ෇͚ख๏ͷ։ൃ͕ୡ੒͞Εͨͱ͑ߟΒΕΔɻಛʹɺཧ

࿦తݙߩͰ͸ɺػցֶशख๏ͷ LDAʹΑΓಘΒΕΔ୯ޠͷτϐοΫ৘ใΛ׆༻ͯ͠ɺڞ

ىڞͱ͍͏ޠͱҰൠతͳ୯ޠͷॏΈΛ࿈ଓ஋Ͱଊ͑ɺಛ௃తͳ୯ޠ఺͔Β୯ࢹͷภΓͷى

ͷภΓ౓߹͍Λଊ͑ͨ఺Ͱ͋Δͱ͑ߟΒΕΔɻͦΕʹΑͬͯɺ༷ʑͳҙຯͷࢹ఺Λػࢉܭ

ͰͲͷΑ͏ʹද͢ݱΔ͔ͱ͍͏ཧ࿦తͳ՝୊ʹରͯ͠ɺ୯ޠͷॏΈ෇͚Ͱػࢉܭʹਓ͕૝

ΛఏҊ͠ɺͦͷ՝୊ͷղݱ఺Λཧղͤ͞Δ৽ͨͳҩֶ஌ࣝදࢹͷ༷ʑͳҙຯͷޠΔ୯͢ى

Λࣔͨ͠ɻࡦܾ
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ୈ5ষ ྀߟ2ʢ༧ଌͷͨΊͷҙຯΛڀݚ

ͨ͠୯ޠͷॏΈ෇͚ʣ

5.1 ໨త

ຊڀݚ͸ҩֶΦϯτϩδʔͰ͋ΔUMLSΛ׆༻͠ͳ͕Βɺऀױͷॏ঱౓ͱ͍͏؍఺͔

Βҩֶ୯ޠͷॏཁ౓Λଊ͑ΔɻͦͷͨΊɺຊڀݚͰ͸UMLS͔ΒಘΒΕΔϚοϐϯά৘

ใͱ ICD-10ͷ֊૚ߏ଄ɺࢮҼϥϯΩϯάʹΑΔҩֶ୯ؒޠͷઢ܎ؔܗΛ૊Έ߹ΘͤΔ͜

ͱͰɺऀױͷॏ঱౓Λྀͨ͠ߟҩֶ୯ޠͷॏΈ෇͚ख๏ΛఏҊ͢Δɻ

5.2 ఏҊख๏

ఏҊख๏͸ిࢠΧϧς಺ͷ୯ޠʹରͯ͠ҙຯతͳॏཁ౓Λ෇༩͢ΔɻͦΕͧΕͷ୯ޠ͸

TFIDFʹΑΔॏΈͱҩֶॏཁ౓ͷॏΈͷ૊Έ߹ΘͤʹΑΔॏΈ͕෇༩͞ΕΔɻຊڀݚͰ

͸ɺిࢠΧϧς಺ͷ୯ޠͷҩֶॏཁ౓Λऀױঢ়ଶͷॏ঱౓ͱ͢Δɻ࣮ݱՄೳੑͷ؍఺͔Β

೉ࠔରͯ͠ɺશͯҟͳΔҩֶॏཁ౓ͷॏΈΛ෇༩͢Δ͜ͱ͸ʹޠΧϧς಺ͷશͯͷ୯ࢠి

Ͱ͋Δɻ͕ͨͬͯ͠ɺຊڀݚͷΩʔΞΠσΞ͸ɺ୯ޠΛ֊૚తʹΧςΰϦʔ෼͚Λ͠ɺಉ

͡ΧςΰϦʔ಺ͷ୯ޠ͸ಉ͡ऀױঢ়ଶͷॏ঱౓ͷॏΈΛ࣋ͭͱ͢Δɻ·ͨɺຊڀݚͰ͸ಛ

ʹ࣬පͷॏ঱౓ʹؔ࿈ͷ͋Δ୯ޠʹண໨͢ΔɻͦͷͨΊɺࢮҼϥϯΩϯά [27]ͷҩֶ஌ࣝ

Λ༻͍ͯɺిࢠΧϧς಺ͷ୯ޠΛ࣬පͷॏ঱౓ʹؔ͢Δҩֶॏཁ౓Λ΋ͱʹ 18ͷΧςΰ

Ϧʔʹ෼͚Δɻͦͯ͠ɺϥϯΩϯά಺ͷϥϯΫ৘ใΛ׆༻͠ͳ͕ΒɺΧςΰϦʔ͝ͱͰҩ

ֶॏཁ౓ͷఔ౓Λܾఆ͠ɺޙ࠷ʹҩֶॏཁ౓ͷॏΈͱTFIDFͷॏΈΛ૊Έ߹ΘͤΔ͜ͱ

ͰఏҊख๏ͷॏΈΛٻΊΔɻਤ 5.2ͷΑ͏ʹɺఏҊख๏͸ 3ͭͷεςοϓʹΑΓߏ੒͞Ε
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ਤ 5.1: ڀݚ 2ͷఏҊख๏ͷ 3ͭͷεςοϓ

ΔɻҎԼʹ 3ͭͷεςοϓͷৄࡉΛͦΕͧΕड़΂Δɻ

5.2.1 ҩֶॏཁ౓ʹ͍ͨͮج 18ͷΧςΰϦʔ΁ͷ୯ޠ෼ྨ

ຊ࿦จͷڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫʹΑΓࣝผͨ͠ 3ͭͷ୯ޠλΠϓʢඇҩֶ୯

ɺඇޠ ICD-10୯ޠɺICD-10୯ޠʣΛ౔୆ʹɺࢮҼϥϯΩϯά಺ͷϥϯΫ୯ޠΛࣝผ͢

ΔɻࢮҼϥϯΩϯά͸ 15ͷࢮҼ໊ͱͦΕʹରԠ͢Δ ICD-10ίʔυؚ͕·Ε͍ͯΔɻ͠

͕ͨͬͯɺICD-10୯ޠʹରͯ͠ɺICD-10ίʔυΛࢀর͢Δ͜ͱͰɺࢮҼϥϯΩϯά಺ͷ

ϥϯΫ΁ඥ͚ͮΔ͜ͱ͕Ͱ͖ΔɻͦΕʹΑΓɺICD-10୯ޠʹରͯ͠ɺॏ঱౓Λྀͨ͠ߟ

ҩֶॏཁ౓ͷఔ౓Λ࣮਺Ͱ෇༩Ͱ͖ΔΑ͏ʹͳΔɻ͜͜ͰɺϥϯΫʹରԠ͢Δ ICD-10୯

͸ޠ ICD-10ϥϯΫ୯ޠͱ͠ɺରԠ͠ͳ͍৔߹͸ ICD-10ϥϯΫ֎୯ޠͱ͢Δɻ

ຊڀݚͰ͸ɺඇҩֶ୯ޠɺඇ ICD-10୯ޠɺICD-10ϥϯΫ֎୯ޠ͸ͦΕͧΕ C1ɺC2ɺ

C3ͷΧςΰϦʔ΁ଐ͢͜ͱͱ͢ΔɻICD-10ϥϯΫ୯ޠ͸ରԠ͢ΔϥϯΫʹ͍ͯͮجC4ɺ

C5ɺ...ɺC18ͷ͍ͣΕ͔ͷΧςΰϦʔʹجຊతʹଐ͢ɻΧςΰϦʔ൪߸͕͚ߴΕ͹͍ߴ΄

Ͳɺऀױঢ়ଶͷॏ঱౓ʹؔ͢Δҩֶॏཁ౓ͷॏΈ͸͘ߴͳΔɻ͕ͨͬͯ͠ɺC18ʹଐ͢Δ

୯࠷͕ޠ΋͍ߴҩֶॏཁ౓Λอ༗͠ɺͦΕΒ͸ࢮҼϥϯΩϯά಺ͷϥϯΫ 1ʹ֘౰͢Δɻ

ҎԼ͸ΧςΰϦʔؒͷแؚؔ܎Λ͍ࣔͯ͠Δɻਤ 5.2͸ 18ͷΧςΰϦʔΛ֊૚ؔ܎Ͱද

ͨ͠΋ͷͰ͋Δɻ
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ਤ 5.2: ҩֶॏཁ౓ʹ͍ͨͮج 18ͷΧςΰϦʔ෼ྨ

{ҩֶ୯ޠ } ∪ {ඇҩֶ୯ޠ } = ޠΧϧς಺ͷ୯ࢠి} }

{ICD − 10୯ޠ } ∪ {ඇ ICD − 10୯ޠ } = {ҩֶ୯ޠ }

{ICD − 10ϥϯΫ୯ޠ } ∪ {ICD − 10ϥϯΫ֎୯ޠ } = {ICD − 10୯ޠ }

ҎԼ͸ిࢠΧϧς಺ͷ 3ͭͷηϯςϯεͷྫͰ͋Δɻਤ 5.3͸ɺͦͷిࢠΧϧς಺ͷ୯

͍ͨͮجʹΛҩֶॏཁ౓ޠ 18ͷΧςΰϦʔ΁෼ྨ͢ΔϓϩηεΛ͍ࣔͯ͠Δɻ

1. Mrs. [**Known patient lastname 4483**] is an 81 year old female with conges-

tive heart failure. She has been medically managed but has gradually experienced

worsening symptoms of dyspnea on exertion and paroxysmal nocturnal dyspnea.

2. She did have that one episode of shortness of breath which was most likely due to

acute pulmonary edema.

3. As the patient has risk factors of diabetes mellitus, hypertension, and hypercholes-

terolemia and possible old inferior myocardial infarction on electrocardiogram it was

felt that ischemia was the likely cause of her conduction system abnormalities.
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ਤ 5.3: ͷ෼ྨྫޠΧϧς಺ͷ୯ࢠి
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ྫ͑͹ɺfemale΍ episodeͷ୯ޠ͸MetaMapʹΑΓඇҩֶ୯ޠͱͯ͠ΧςΰϦʔC1΁

෼ྨ͞ΕΔɻҰํɺparoxysmal nocturnal dyspnea΍ hypercholesterolemiaͷ୯ޠ͸ɺҩ

ֶ୯ޠͰ͸͋Δ͕ ICD-10ʹରԠ͍ͯ͠ͳ͍ͨΊɺඇ ICD-10୯ޠͱͯ͠ΧςΰϦʔC2΁

෼ྨ͞ΕΔɻshortness of breathͷ୯ޠ͸ ICD-10ίʔυΛ࣋ͭҩֶ୯ޠͰ͋Δ͕ɺࢮҼ

ϥϯΩϯά಺ͷϥϯΫʹରԠ͍ͯ͠ͳ͍ͨΊɺICD-10ϥϯΫ֎୯ޠͱͯ͠ΧςΰϦʔC3

΁෼ྨ͞ΕΔɻcongestive heart failureͷ୯ޠ͸ I50ͷ ICD-10ίʔυʹରԠ͠ɺͦͷίʔ

υ͸ࢮҼϥϯΩϯά಺ͷϥϯΫ 1ʹରԠ͍ͯ͠Δ͜ͱ͔ΒɺICD-10ϥϯΫ୯ޠͱͯ͠Χ

ςΰϦʔC18΁෼ྨ͞ΕΔɻdiabetes mellitus͸ɺE10-E14.9ͷ ICD-10ίʔυΛ࣋ͪɺͦ

ͷίʔυ͸ࢮҼϥϯΩϯά಺ͷϥϯΫ 7ʹ֘౰͢ΔͨΊɺICD-10ϥϯΫ୯ޠͱͯ͠Χς

ΰϦʔ C12 ΁෼ྨ͞ΕΔɻҰํͰɺhypertension͸ɺI10-I15.9ͷ ICD-10ίʔυΛ࣋ͪɺ

ͦͷίʔυ͸ϥϯΫ 1ʢΧςΰϦʔC18ʣͱϥϯΫ 13ʢΧςΰϦʔC6ʣͷͲͪΒʹ΋֘౰

͠ಘΔɻICD-10ϥϯΫ୯ޠͷ৔߹ɺhypertensionͷΑ͏ʹಛఆͷΧςΰϦʔʹ෼ྨͰ͖

ͳ͍୯ޠ΋ଘ͢ࡏΔɻ

5.2.2 ΧςΰϦʔͷҩֶॏཁ౓ͷܾఆ

ຊεςοϓͰ͸ɺࢮҼϥϯΩϯάͷϥϯΫͷ׆༻ʹΑΓҩֶॏཁ౓ʹ͍ͯͮج෼ྨͨ͠

18ͷΧςΰϦʔ಺ͷ୯ޠʹରͯ͠ɺॏ঱౓Λྀͨ͠ߟҩֶॏཁ౓ͷఔ౓Λద੾ʹ༩͑Δɻ

͜͜Ͱɺw(Ci)͸ΧςΰϦʔCiͷҩֶॏཁ౓ͷॏΈͷ஋ͱ͢Δɻw(Ci)ͷ஋͸ҎԼͷઢܗ

ͷ੍໿ʹै͏ɻ܎ؔ

w(C1) < w(C2) < ... < w(C18)

w(Ci)ͷ஋͸ҎԼͷΑ͏ʹΧςΰϦʔؒͰಉִؒ͡ͰׂΓ౰ͯΒ͍ͯͮجʹͷ੍໿ه্

ΕΔɻ

w(Ci) = w(Ci+1)−∆

͜͜Ͱɺ∆͸ 18ͷΧςΰϦʔؒʹ͓͚Δҩֶॏཁ౓ͷఔ౓ͷࠩΛมԽͤ͞Δύϥϝʔ

λʔͰ͋ΔɻຊڀݚͰ͸ɺύϥϝʔλ∆ͷ஋͸ 0.04ɺ0.03ɺ0.02ɺ0.01ͷ 4ͭͷύλʔϯ
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Λ༻͍ΔɻΧςΰϦʔC1͸ҩֶ୯ؚ͕ޠ·Ε͍ͯͳ͍ͨΊɺͦͷҩֶॏཁ౓ͷॏΈw(C1)

͸θϩͱ͢Δɻද 5.1͸ͦΕͧΕͷΧςΰϦʔͷҩֶॏཁ౓ͷॏΈͱରԠ͢ΔࢮҼ໊ٴͼ

ICD-10ίʔυͰ͋Δɻύϥϝʔλ∆ʹΑͬͯͦΕΒͷΧςΰϦʔͷॏΈ͸ 4ͭͷύλʔ

ϯͰද͞هΕΔɻ

I10-I15.9ͷ ICD-10ίʔυΛ࣋ͭ hypertensionͷΑ͏ʹɺෳ਺ͷϥϯΫʹ֘౰͢Δ୯ޠ

ʹରͯ͠͸ɺ֘౰͢Δෳ਺ͷϥϯΫͷॏΈͷฏۉ஋Λ෇༩͢Δɻ

5.2.2.1 ICD-10ϥϯΫ୯ޠͷҩֶॏཁ౓ͷ఻ൖ

ICD-10͸֊૚ߏ଄Ͱ͋ΔͨΊɺͦͷಛ௃Λࢮͯ͠༺׆ҼϥϯΩϯάͷϥϯΫʹରԠ͢

Δ ICD-10ϥϯΫ୯ޠͷҩֶॏཁ౓ͷॏΈΛͦͷԼҐʹҐஔ͢Δ ICD-10ϥϯΫ୯ޠ΁఻ൖ

ͤ͞Δɻྫ͑͹ɺࢮҼϥϯΩϯά಺ͷϥϯΫ 2͸ ICD-10ίʔυC00-C97ͷൣғʹ֘౰͢

Δ͕ɺͦͷࡍɺICD-10ίʔυC00-C97ʹରԠ͢Δ୯ޠʢྫ͑͹C00ͷίʔυΛ࣋ͭ୯ޠʣ

͚ͩͰͳ͘ɺͦΕΒͷ ICD-10ίʔυͷԼҐʹଐ͢Δ୯ޠʢྫ͑͹C00.0΍C00.9ͷίʔ

υΛ࣋ͭ୯ޠʣʹରͯ͠΋ҩֶॏཁ౓ͱͯ͠ಉ͡ॏΈΛ෇༩͢Δɻ͜ͷΑ͏ʹɺICD-10

ͷ֊૚ߏ଄͔Β֊૚಺ͷ୯ޠͷҙຯతͳྨੑࣅΛྀ͢ߟΔ͜ͱʹΑΓɺΑΓଟ͘ͷҩֶ୯

ॏΈ෇͚Λ͢Δ͜ͱ͕ՄೳʹͳΔɻྀͨ͠ߟͷॏ঱౓Λऀױରͯ͠ʹޠ

5.2.2.2 ҩֶॏཁ౓ʹ͓͚Δ ICD-10୯ؒޠͷؔੑ܎ͷྫ

ྫ͑͹ɺcoronary artery diseaseɺsecondary hypertensionɺperipheral vascular disease

͸ɺI25.1ͱ I15ɺI73.9ͷ ICD-10ίʔυʹͦΕͧΕରԠ͍ͯ͠Δɻ͜ΕΒͷ ICD-10ίʔ

υ͸શͯ॥ܥث؀ͷ࣬ױʢI00-I99ʣͷΫϥεʹଐ͍ͯ͠Δ͕ɺఏҊख๏ʹΑΓɺ্ه 3ͭ

ͷ ICD-10ίʔυ͸ऀױͷॏ঱౓ͱ͍͏؍఺͔ΒҎԼͷΑ͏ʹ۠ผ͞ΕΔɻ

I73.9 (w (C3)) < I15 (w (C6)) < I25.1 (w (C18))

I73.9ͷ ICD-10ίʔυΛ࣋ͭ୯ޠ͸ɺICD-10ϥϯΫ֎୯ޠͱͳΔͨΊΧςΰϦʔC3ʹ

ଐ͠ɺI15ͱ I25.1ͷ ICD-10ίʔυΛ࣋ͭ୯ޠ͸ɺICD-10ϥϯΫ୯ޠͱͯͦ͠ΕͧΕC6
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ද 5.1: ҩֶॏཁ౓ྀͨ͠ߟͷॏ঱౓Λऀױ͍ͨͮجʹҼϥϯΩϯάࢮ
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ද 5.2: ਺ͷ܎ 7ͭͷ૊Έ߹Θͤ
έʔεʢα1,α2ʣ α1 α2

έʔε 1ʢ1, 1ʣ 1 1
έʔε 2ʢ1, 0.75ʣ 1 0.75
έʔε 3ʢ0.75, 1ʣ 0.75 1
έʔε 4ʢ1, 0.5ʣ 1 0.5
έʔε 5ʢ0.5, 1ʣ 0.5 1
έʔε 6ʢ1, 0.25ʣ 1 0.25
έʔε 7ʢ0.25, 1ʣ 0.25 1

ͱC18ʹଐ͢ɻࢮҼϥϯΩϯά಺ͷϥϯΫ̍ʹ֘౰͢ΔC18ʹଐ͢ I25.1ͷίʔυΛ࣋ͭ

୯͕ޠɺऀױͷॏ঱౓ͱ͍͏؍఺͔Β্ه 3ͭͷ ICD-10ίʔυͷதͰ࠷΋͍ߴॏཁ౓Λ

࣋ͭ͜ͱʹͳΔɻ͜ͷΑ͏ʹɺఏҊख๏͸ࢮҼϥϯΩϯάͱ ICD-10Λ૊Έ߹ΘͤΔ͜ͱ

ͰɺICD-10୯ؒޠΛऀױͷॏ঱౓ʹͮ͘جҩֶॏཁ౓ͷ؍఺͔Β۠ผ͢Δ͜ͱ͕Մೳʹ

ͳΔɻ

5.2.3 ҩֶॏཁ౓ͷॏΈͱTFIDFͷॏΈͷ૊Έ߹Θͤ

ҩֶॏཁ౓ͷॏΈwm͸TFIDFͷॏΈw0ͱҎԼͷΑ͏ʹ૊Έ߹Θ͞ΕΔɻ

w = α1 × w0 + α2 × wm

͜͜Ͱɺα1ͱα2͸TFIDFͷॏΈͱҩֶॏཁ౓ͷॏΈͷ܎਺Ͱ͋Γɺ2ͭͷॏΈͷόϥ

ϯεΛऔΔͨΊʹ༻͍ΔɻຊڀݚͰ͸ɺද 5.2ͷΑ͏ʹ 7ͭͷέʔεͷ܎਺ͷ૊Έ߹Θͤ

Λ༻͍Δɻ

ҩֶॏཁ౓ͷॏΈͱTFIDFͷॏΈͷ૊Έ߹Θͤ͸ɺετοϓϫʔυͷআڈ΍νϟϯΩ

ϯάɺ൱ఆ܎ʹޠΔ୯ޠͷআڈͱ͍ͬͨલॲཧͷ͏ߦʹޙɻ
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5.3 ΑΔධՁʹݧ࣮

5.3.1 ઃఆݧ࣮

ຊڀݚͷఏҊख๏ͷ༗ޮੑΛ͢ূݕΔͨΊɺTFIDFʹΑΔॏΈ෇͚ΛϕʔεϥΠϯͱ

ͯ͠ɺఏҊख๏ʹΑΔҙຯΛྀͨ͠ߟॏΈ෇͚ख๏Λൺֱ͢Δɻ·ͨɺఏҊख๏ʹ͓͚Δ

ద੾ͳ 2ͭͷύϥϝʔλʢ∆ͱ αʣͷ஋Λղ໌͢Δ͜ͱΛ࣮ݧʹΑΔධՁͷ໨తͱ͢Δɻ

ຊڀݚͰ͸ɺऀױͷॏ঱౓ʹͮ͘جఏҊख๏ͷॏΈ෇͚ͷධՁͷͨΊʹࢮ๢༧ଌͷ࣮ݧ

Λ͏ߦɻ࣮ݧʹ༻͍Δσʔλ͸MIMIC IIσʔλϕʔε [39]͔Β ͷୀӃऀױҎ্ͷࡀ60

࣌ཁ໿ͷిࢠΧϧςͰ߹ܭ 13,026จॻΛ༻͍Δɻऀױ͸පӃͰ๢͘ͳͬͨऀױͱ๢͘ͳ

Βͳ͔ͬͨऀױͷ 2ͭͷάϧʔϓʹଐ͢ɻ͜Ε͸ɺMIMIC IIσʔλϕʔεͷ expire_flg

ͷΧϥϜ͔Βࣝผ͢Δɻࢮ๢༧ଌͰ͸͜ͷऀױͷ 2ͭͷάϧʔϓͷϥϕϧΛ༻͍ΔɻͦΕ

ͧΕͷϥϕϧʹରԠ͢Δจॻ਺͸ 2,158ɺ10,868Ͱ͋Δɻ

༧ଌͷͨΊͷೖྗσʔλͰ͸ 20Ҏ্ͷจॻͰग़ͨ͠ݱ୯ޠͷΈΛѻ͍ɺͦͷ୯ޠ਺͸

11,858Ͱ͋Δɻද 5.3͸ 18ͷΧςΰϦʔ಺ͷ୯ޠ਺ͱ୯ޠͷจॻස౓Λ͍ࣔͯ͠Δɻ

ຊ࣮ݧʹ͓͍ͯɺύϥϝʔλ∆ͷมԽʹΑΔ 4ύλʔϯͷఏҊख๏͸ɺTFIDF + MED

(∆=0.04)ɺTFIDF + MED (∆=0.03)ɺTFIDF + MED (∆=0.02)ɺTFIDF + MED (∆=0.01)

ͱද͞هΕΔɻ͜ΕΒ͸ύϥϝʔλ αΛม͑ͳ͕ΒϕʔεϥΠϯͱൺֱ͞ΕΔɻ

ຊ࣮ݧͰ͸ɺSVM (rbf)ɺSVM (linear)ɺNaive BayesɺRandom forestɺDecision treeͷ5

ͭͷ෼ྨثΛ༻͍Δɻ͜ΕΒ͸୯ؒޠͷ૬ؔΛྀ͢ߟΔL2ਖ਼ଇԽʹΑΔಛ௃બ୒ߦ࣮ʹޙ

͞ΕΔɻ෼ྨٴثͼL2ਖ਼ଇԽͷύϥϝʔλ͸σϑΥϧτͱ͢Δɻ͜ΕΒ͸Scikit-learn[31]

ͷϥΠϒϥϦΛ༻͍࣮ͯ͢ߦΔɻ

ධՁ͸ϥϕϧ͝ͱͷൺ཰Λอͭ 5-fold stratified cross validationʹΑΓ 500ͷిࢠΧϧ

ςΛ༻͍ͯ F1είΞΛٻΊΔ͜ͱʹΑΓ͏ߦɻF1είΞ͸ҎԼͷࣜͰ͞ࢉܭΕΔɻ

F1είΞ =
2× precision× recall

precision+ recall
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ද 5.3: ΧςΰϦʔ͝ͱͷ୯ޠ਺ͱ୯ޠͷจॻස౓

ΧςΰϦʔ
୯ޠͷจॻස౓

ͷ߹ܭ
୯ޠͷจॻස౓

ͷฏۉ ୯ޠͷจॻස౓ͷׂ߹ ୯ޠ਺

C1 4222157 324.133 0.840461229 102068
C2 675397 51.8499 0.134444312 12418
C3 74904 5.7503 0.014910366 1507
C4 0 0 0 0
C5 1238 0.095 0.000246436 13
C6 10304 0.791 0.002051111 24
C7 389 0.03 7.74342E-05 17
C8 1340 0.103 0.00026674 19
C9 106 0.01 2.11003E-05 1
C10 2633 0.202 0.000524124 39
C11 2571 0.197 0.000511782 20
C12 4699 0.361 0.000935381 37
C13 211 0.02 4.20016E-05 12
C14 0 0 0 0
C15 3053 0.234 0.000607729 30
C16 3317 0.255 0.000660281 23
C17 780 0.06 0.000155267 2
C18 20520 1.5753 0.004084705 239
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ຊ࣮ݧͰ͸ɺσʔληοτΛϥϯμϜͰબ୒͠ͳ͕Βɺ5-fold stratified cross validation

Λ 100ճ܁Γฦ͢͜ͱʹΑΔฏۉͷF1είΞʹΑΓख๏͝ͱͷൺֱΛ͏ߦɻຖճͷ cross

validationʹ͓͚Δ܇࿅ηοτͱςετηοτͷׂ߹͸ͦΕͧΕ 80%ͱ 20%Ͱ͋Δɻ

5.3.2 Ռ݁ݧ࣮

5ͭͷද 5.4 - 5.8͕෼ྨ͝ثͱ݁ՌͰ͋ΔɻͦΕͧΕͷද͸ɺϕʔεϥΠϯͱύϥϝʔ

λ∆ͷมԽʹΑΔ 4ύλʔϯͷఏҊख๏ͷ 5ͭͷख๏ͷ F1είΞͷ஋͕ɺύϥϝʔλ α

ͷ̓ͭͷ૊Έ߹Θͤ͝ͱͰࣔ͞Ε͍ͯΔɻ

ද 5.4: SVM (rbf)ʹΑΔ݁Ռ

έʔε
(α1, α2) TFIDF

TFIDF + MED
(∆ = 0.04)

TFIDF + MED
(∆ = 0.03)

TFIDF + MED
(∆ = 0.02)

TFIDF + MED
(∆ = 0.01)

(1, 0.25) 0.7849 0.6754 0.7838 0.8148 0.8197
(1, 0.5) 0.7849 0.6464 0.7737 0.8076 0.8148
(1, 0.75) 0.7849 0.6357 0.7721 0.8057 0.8137
(1, 1) 0.7849 0.6298 0.7692 0.8051 0.814

(0.75, 1) 0.7849 0.6294 0.7681 0.8045 0.8132
(0.5, 1) 0.7849 0.63 0.7674 0.804 0.8122
(0.25, 1) 0.7849 0.633 0.7667 0.8033 0.8118

ද 5.5: SVM (linear)ʹΑΔ݁Ռ

έʔε
(α1, α2) TFIDF

TFIDF + MED
(∆ = 0.04)

TFIDF + MED
(∆ = 0.03)

TFIDF + MED
(∆ = 0.02)

TFIDF + MED
(∆ = 0.01)

(1, 0.25) 0.785 0.7044 0.8468 0.8633 0.8649
(1, 0.5) 0.785 0.7293 0.8605 0.8572 0.8498
(1, 0.75) 0.785 0.7724 0.8543 0.8473 0.8384
(1, 1) 0.785 0.8011 0.848 0.8385 0.8312

(0.75, 1) 0.785 0.7911 0.8463 0.8376 0.8297
(0.5, 1) 0.785 0.7829 0.8451 0.8366 0.8286
(0.25, 1) 0.785 0.7753 0.8429 0.8355 0.8277
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ද 5.6: Naive BayesʹΑΔ݁Ռ

έʔε
(α1, α2) TFIDF

TFIDF + MED
(∆ = 0.04)

TFIDF + MED
(∆ = 0.03)

TFIDF + MED
(∆ = 0.02)

TFIDF + MED
(∆ = 0.01)

(1, 0.25) 0.8799 0.8057 0.8431 0.85 0.8528
(1, 0.5) 0.8799 0.7802 0.8423 0.8512 0.8522
(1, 0.75) 0.8799 0.7722 0.8419 0.8498 0.8513
(1, 1) 0.8799 0.7711 0.8406 0.8479 0.8496

(0.75, 1) 0.8799 0.7633 0.8387 0.8471 0.8489
(0.5, 1) 0.8799 0.7543 0.8377 0.8468 0.8486
(0.25, 1) 0.8799 0.7461 0.8367 0.8463 0.8481

ද 5.7: Random forestʹΑΔ݁Ռ

έʔε
(α1, α2) TFIDF

TFIDF + MED
(∆ = 0.04)

TFIDF + MED
(∆ = 0.03)

TFIDF + MED
(∆ = 0.02)

TFIDF + MED
(∆ = 0.01)

(1, 0.25) 0.8476 0.8508 0.8556 0.8598 0.8596
(1, 0.5) 0.8476 0.8527 0.8602 0.8616 0.8592
(1, 0.75) 0.8476 0.8554 0.8586 0.8614 0.8596
(1, 1) 0.8476 0.856 0.86 0.8582 0.8556

(0.75, 1) 0.8476 0.8584 0.8611 0.8569 0.8557
(0.5, 1) 0.8476 0.8613 0.8624 0.8547 0.8541
(0.25, 1) 0.8476 0.8654 0.8585 0.8489 0.8401

ද 5.8: Decision treeʹΑΔ݁Ռ

έʔε
(α1, α2) TFIDF

TFIDF + MED
(∆ = 0.04)

TFIDF + MED
(∆ = 0.03)

TFIDF + MED
(∆ = 0.02)

TFIDF + MED
(∆ = 0.01)

(1, 0.25) 0.8266 0.8275 0.8304 0.8309 0.8313
(1, 0.5) 0.8266 0.8292 0.8308 0.8325 0.8306
(1, 0.75) 0.8266 0.8296 0.8305 0.8314 0.8306
(1, 1) 0.8266 0.8307 0.8325 0.8317 0.829

(0.75, 1) 0.8266 0.8289 0.8316 0.8310 0.8314
(0.5, 1) 0.8266 0.8317 0.8342 0.8322 0.8307
(0.25, 1) 0.8266 0.8349 0.8347 0.83 0.8293
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ՌʹΑΔͱύϥϝʔλΛมԽͤͨ͞ఏҊख๏͸ɺ֓ͯ͠TFIDFʹΑΔॏΈ෇͚݁ݧ࣮

ख๏ΑΓ΋ F1είΞͷ஋͕͔ͨͬߴɻಛʹɺNaive BayesҎ֎ͷશͯͷ෼ྨثΛ༻͍ͨ

৔߹ͰTFIDFʹΑΔख๏ΑΓ΋͍ߴείΞͰ͋ͬͨɻ

ύϥϝʔλ∆ʹ͍ͭͯ͸ɺ֓ͯ͠∆ͷ஋͕খ͚͞Ε͹খ͍͞΄Ͳ༧ଌੑೳ͕ྑ͔ͬͨɻ

SVM (rbf)ͱ SVM (linear)ɺNaive Bayesͷ෼ྨثΛ༻͍ͨ৔߹ʹ͓͍ͯɺύϥϝʔλ∆

ɻTFIDF͔ͨͬߴ΋࠷খ஋ͷ࣌ʹఏҊख๏ͷF1είΞ͕࠷͕ + MED (∆=0.04)ͱTFIDF

+ MED (∆=0.01)Λൺֱ͢ΔͱείΞʹେ͖ͳ͕ࠩΈΒΕͨɻྫ͑͹ɺSVM (rbf)Λ༻

͍ͯύϥϝʔλαͷ࠷΋ྑ͍૊Έ߹Θͤͷ৔߹Ͱͦͷࠩ͸͓Αͦ 14%Ͱ͋ͬͨɻҰํɺ෼

Random͕ثྨ forestͱDecision treeͷ৔߹͸είΞͷ͕ࠩΈΒΕͳ͔ͬͨɻ

ύϥϝʔλαʹ͍ͭͯ͸ɺα1ͱα2ͷ஋ΛมԽͤ͞Δ͜ͱ͸༧ଌੑೳʹେ͖ͳมԽΛ΋

ͨΒ͞ͳ͔ͬͨɻ͔͠͠ͳ͕Βɺα1 ͷ஋͕ 1Ͱ α2 ͷ஋͕ 0.25·ͨ͸ 0.5ͷ࣌Ͱɺ͔ͭɺ

ύϥϝʔλ∆ͷ஋͕খ͍͞৔߹Ͱɺ֓ͯ͠ଞͷ૊Έ߹Θͤͷέʔεͱൺ΂ͯྑ͍݁ՌΛ

ࣔͨ͠ɻ

5.4 ࡯ߟ

ͷॏΈ෇͚ख๏͕֓͠ޠ୯ྀͨ͠ߟͷॏ঱౓ΛऀױՌ͔ΒɺఏҊ͢Δ݁ݧ๢༧ଌͷ࣮ࢮ

ͯTFIDFʹΑΔॏΈ෇͚ΑΓ΋ྑ͍݁ՌΛ͍ࣔͯͨ͠ɻ͕ͨͬͯ͠ɺఏҊख๏͸ࢮ๢༧

ଌͷλεΫʹదͨ͠ख๏Ͱ͋Δ͜ͱ͕ࣔࠦ͞ΕΔɻ

ύϥϝʔλ∆ʹ͓͍ͯɺͦͷ஋͕খ͍͜͞ͱ͸ҩֶॏཁ౓ͷॏΈΛڧௐ͍ͯ͠Δ͜ͱ

Λҙຯ͢ΔͨΊɺύϥϝʔλ∆ʹΑΔҩֶॏཁ౓ͷॏΈͷӨڹΛཱͤͨࡍΔ͜ͱ͕͍ߴ

༧ଌੑೳʹد༩͍ͯͨ͠ͱ͑ߟΒΕΔɻͦͯ͠ɺఏҊख๏͸ॏΈ܎਺Ͱ͋Δύϥϝʔλα

ʹΑΒͣɺύϥϝʔλ∆ʹґଘ͢Δ͍͜ߴ͕޲܏ͱ͕Θ͔ͬͨɻ
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ਤ 5.4: ౷ݕܭఆͷ݁Ռ

5.4.1 ౷ݕܭఆ

ఏҊख๏͕TFIDFʹΑΔख๏ΑΓ΋༗ҙͰྑ͍݁ՌΛ΋ͨΒ͔ͨ͠Ͳ͏͔Λௐ΂Δͨ

ΊʹTݕఆΛ͏ߦɻͦͷࡍɺશͯͷॏΈ෇͚ख๏ͷF1είΞ͸ಉ࣮͡ݧઃఆͷ΋ͱͰಋ

͔Ε͍ͯΔ΋ͷͱ͢Δɻ

ਤ 5.4͸TFIDFʹΑΔख๏ͱͦΕͧΕͷύϥϝʔλ∆͝ͱͰ࠷΋ྑ͍ αͷ૊Έ߹Θͤ

ͷέʔεΛ༻͍ͨ৔߹ͷఏҊख๏ͱͷ p஋Ͱ͋Δɻ͜͜Ͱ͸ɺ2ͭͷύϥϝʔλΛม͠ߋ

ͳ͕ΒఏҊख๏͕TFIDFʹΑΔॏΈ෇͚ͱൺ΂͍ͯߴείΞΛग़ͨ͠ࡍͷ 4ͭͷ෼ྨث

͕ࣔ͞Ε͍ͯΔɻਤ 5.4಺ͷ্ͷάϥϑͷ x࣠͸ύϥϝʔλ∆ͷ 4ͭͷύλʔϯ͝ͱͷख

๏Ͱɺy࣠͸ 4ͭͷ෼ྨثɺz࣠͸ p஋Ͱ໨੝Γͷ࠷খ஋͕ 0Ͱ࠷େ஋͕ 1Ͱ͋Δɻ͜Ε

Βͷ࣠ΛදͰࣔͨ݁͠Ռ͕ਤ 5.4಺ͷԼͷදͱͳΔɻ

ఆ݁ՌΛΈΔͱɺ֓ͯ͠ఏҊख๏͕ྑ͍৔߹ͷݕ p஋͕ 0.05ະຬͰ͋ͬͨ͜ͱ͔Βɺఏ

Ҋख๏ͷ͍ߴ༧ଌੑೳ͕TFIDFʹΑΔॏΈ෇͚ΑΓ΋༗ҙͰ͋Δ͜ͱ͕Θ͔ͬͨɻҰํɺ

ύϥϝʔλ∆͕ 0.03Ͱ SVM (rbf)͕෼ྨثͱͯ͠༻͍ΒΕͨ৔߹͸ɺF1είΞʹ΄ͱΜ
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Ͳ͕ࠩΈΒΕͳ͔ͬͨ͜ͱ͔Βɺ

ͦͷ৚݅ʹ͓͚Δ p஋͸ 0.9Ҏ্Ͱ͋ͬͨɻఏҊख๏ͷF1είΞ͕TFIDFʹΑΔॏΈ

෇͚ΑΓ΋ྑ͔ͬͨ৔߹Ͱ΋ɺύϥϝʔλ∆͕ 0.04Ͱ SVM (linear)͕෼ྨثͱͯ͠༻͍

ΒΕͨ৔߹ͷ p஋͕໿ 0.1Ͱ͋ͬͨɻ͜ͷΑ͏ͳݕఆ݁Ռ͔ΒɺTFIDFʹΑΔॏΈ෇͚

ͱൺ΂ͯఏҊख๏ʹΑΔվળ͕͋·ΓΈΒΕͳ͍৔߹͸ɺఏҊख๏ʹΑΔੑೳ͕༗ҙͰ͋

Δͱ͸͍͑ͣɺTFIDFʹΑΔੑೳͱಉఔ౓ͷ΋ͷͰ͋Δ͜ͱ͕ࣔࠦ͞ΕΔɻ

5.5 ݁࿦

ຊڀݚ͸ऀױͷॏ঱౓ʹࢠి͍ͯͮجΧϧςʹର͢Δ৽ͨͳҙຯΛྀͨ͠ߟ୯ޠͷॏΈ

෇͚ख๏ΛఏҊͨ͠ɻऀױͷॏ঱౓ͷ؍఺͔Β୯ޠͷॏཁ౓Λଊ͑ΔͨΊʹɺҩֶΦϯτ

ϩδʔͰ͋ΔUMLSͷ׆༻ʹΑΔ୯ޠͷϚοϐϯά৘ใ΍ɺICD-10Λ׆༻ͨ͠ҩֶ୯ޠ

ͷ֊૚ؔ܎ɺࢮҼϥϯΩϯάͷ׆༻ʹΑΔҩֶ୯ޠͷઢ܎ؔܗͱ͍༷ͬͨʑͳछྨͷ୯ޠ

ͷؔੑ܎ΛޮՌతʹ૊Έ߹Θͤͨɻ

ఏҊ͢ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͷ༗ޮੑͷূݕɺٴͼఏҊख๏Ͱ༻͍ͨ 2

ͭͷύϥϝʔλʢ∆ͱαʣͷద੾ͳ஋Λղ໌͢ΔͨΊʹࢮ๢༧ଌͷ࣮ݧΛͨͬߦɻ࣮݁ݧ

Ռ͔ΒɺύϥϝʔλΛมԽͤͨ͞ఏҊख๏͸֓ͯ͠TFIDFʹΑΔख๏ΑΓ΋ྑ͍είΞ

Λग़ͨ͠ɻTݕఆͷ݁Ռ͔ΒɺTFIDFʹΑΔॏΈ෇͚ͱൺֱͯ͠ఏҊख๏ͷ͍ߴ༧ଌੑ

ೳ͸༗ҙͰ͋Δ͜ͱ͔Βɺ౷ݕܭఆ͔Β΋ఏҊख๏ͷ༗ޮੑ͕ࣔ͞Εͨɻ

ఏҊख๏͸UMLS΍ ICD-10ɺࢮҼϥϯΩϯάʹ͍ͯͮج։ൃ͞Ε͍ͯΔͨΊɺͦͷఏ

Ҋख๏ʹΑΓಋ͔Εͨ݁Ռ͸ҩֶ஌ࣝʹ͍͍ͯͮجΔɻ

๢༧ࢮՌ͔Βɺύϥϝʔλ∆ͷ஋͕খ͚͞Ε͹খ͍͞΄Ͳɺ΄ͱΜͲͷ৚݅Ͱ݁ݧ࣮

ଌͷੑೳ͕༏Ε͍ͯΔ͜ͱ͕Θ͔ͬͨɻখ͍͞஋ͷҙຯ͸ҩֶॏཁ౓ͷӨڹΛڧΊ͍ͯΔ

͜ͱ͔ΒɺఏҊ͢ΔҙຯΛྀͨ͠ߟॏΈ෇͚ख๏ͷॏཁੑ͕ࣔ͞Εͨͱ͑ߟΒΕΔɻύϥ

ϝʔλ αʢα1ͱ α2ʣͷ஋ͷมԽ͸ɺ༧ଌੑೳʹॏཁͳӨڹΛ΋ͨΒ͞ͳ͔͕ͬͨɺα1ͷ

஋͕ 1Ͱ α2ͷ஋͕ 0.25·ͨ͸ 0.5ͷ৔߹Ͱɺ͔ͭɺύϥϝʔλ∆ͷ஋͕খ͍࣌͞ʹଞͷ
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૊Έ߹ΘͤͷέʔεΑΓ΋֓ͯ͠ྑ͍είΞ͕ग़͞Ε͍ͯͨɻ͜ͷΑ͏ͳ͜ͱ͔ΒɺఏҊ

ख๏͸ύϥϝʔλ αʹΑΒͣɺύϥϝʔλ∆ʹґଘ͢Δ͜ͱ͕Θ͔ͬͨɻ

ఏҊख๏͸ಛఆͷ࣬ප΍঱ঢ়ͷΈΛର৅ͱ͍ͯ͠ͳ͍ͨΊɺ15ͷࢮҼϥϯΫͱݶΒΕ

͍ͯΔ͕ɺ౷Ұతʹऀױͷॏ঱౓ͷ؍఺͔Β୯ޠͷҩֶॏཁ౓Λଊ͑Δ͜ͱ͕Ͱ͖Δɻ͜

ͷఏҊख๏͸ిࢠΧϧςΛ༻͍ͨऀױͷϦεΫ༧ଌʢྫ͑͹ɺೖӃ೔਺ͷ༧ଌʣ΍ऀױͷ

ॏ঱౓ʹࣅྨ͍ͨͮج঱ྫࡧݕʹԠ༻Ͱ͖Δͱ͑ߟΒΕΔɻఏҊख๏ͷॏΈ෇͚͸ిࢠΧ

ϧςͷจॻΛϕΫτϧ্ۭؒͰ؆қʹࢉܭՄೳͳࣜܗʹม׵Ͱ͖Δ͜ͱ͔ΒɺిࢠΧϧς

ͷॏ঱౓ͱ͍͏ҙຯΛอ࣋ͨ͠··ɺऀױ఺͔Β؍ΔதͰɺσʔλͷೋ࣍ར༻ͷ͢ٴී͕

ҟͳΔγεςϜؒͰͷจॻσʔλͷڞ༗΍౷߹ɺ͞Βʹ͸ࢉܭՄೳͳσʔλΛ༻͍ͨऀױ

ͷॏ঱౓ʹ༷ͮ͘جʑͳจॻ෼ੳΛՄೳʹ͢Δ఺͕ҩֶ෼໺ʹ͓͚ΔݙߩͰ͋Δͱ͑ߟΒ

ΕΔɻ

ఏҊख๏͸ࢮҼϥϯΩϯά಺Ͱ֘౰͢ΔϥϯΫ͕ಉ͡୯ޠʹରͯ͠ɺશͯʹಉ͡ॏΈΛ

෇༩͢Δɻྫ͑͹ɺ؞ʹؔ͢Δ୯ޠͷ৔߹ɺ؞ͷछྨͷҧ͍ʹΑΒͣɺॏ঱౓ͷ؍఺͔Β

Ҽࢮͷ՝୊͸ɺಉ͡ޙࠓಉ͡ॏΈΛ෇༩͍ͯ͠Δɻ͕ͨͬͯ͠ɺʹޠΔશͯͷ୯ؔ͢ʹ؞

ϥϯΫ಺ͷ୯ؒޠΛॏ঱౓ͷ؍఺͔Β۠ผ͠ɺॏΈ෇͚ʹ൓өͤ͞Δ͜ͱͰ͋Δɻ·ͨɺ

܎ͷ࣌ؒؔؒޠॏΈΛ෇༩͢ΔͨΊʹɺ୯ʹޠ఺͔ΒΑΓద੾ʹ୯؍ঢ়ଶͷॏ঱౓ͷऀױ

Λྀ͢ߟΔ͜ͱ΋ޙࠓͷ՝୊ͱ͢Δɻ

ຊষͰ͸ɺऀױͷॏ঱౓ͷࢹ఺ʹΑΔඦՊࣄయతҙຯΛطଘͷඦՊࣄయత஌ࣝͰ͋Δࢮ

ҼϥϯΩϯάΛ΋ͱʹଊ͑ɺͦͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͠ɺࢮ๢༧ଌ

ͷ࣮ݧͰͦͷ༗ޮੑΛࣔͨ͠ɻ͕ͨͬͯ͠ɺຊ࿦จͷ໨తͰ͋ΔϑϨʔϜҙຯ࿦ͷํ͑ߟ

Λ༻͍ͯɺ໨తʹదͨ͠ҙຯΛྀͨ͠ߟҩֶ୯ޠͷॏΈ෇͚ख๏ͷ։ൃ͕ୡ੒͞Εͨͱߟ

͑ΒΕΔɻಛʹɺཧ࿦తݙߩͰ͸ɺඦՊࣄయత஌ࣝͰ͋ΔࢮҼϥϯΩϯάͱ͍ͬͨϥϯΩ

ϯάΛ׆༻͢Δ͜ͱͰɺ୯ूޠ߹Ͱߏ੒͞ΕΔΧςΰϦʔ͝ͱʹରԠ͢ΔϥϯΫ৘ใΛ׆

༻ͯ͠ΧςΰϦʔؒͷ༏ྼΛٻΊ͍ͯΔ఺Ͱ͋Δͱ͑ߟΒΕΔɻ͜ͷΞΠσΞʹΑͬͯɺ

༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰද͢ݱΔͱ͍͏ཧ࿦తͳ՝୊ʹରͯ͠ɺ୯ޠͷॏΈ෇͚ʹ͓

Λఏݱ఺Λཧղͤ͞Δ৽ͨͳҩֶ஌ࣝදࢹͷ༷ʑͳҙຯͷޠΔ୯͢ىਓ͕૝ʹػࢉܭ͍ͯ
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Ҋ͠ɺͦͷ՝୊ͷղܾࡦΛࣔͨ͠ɻ
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5.6 վྑख๏1ʢऀױঢ়ଶͷॏ঱౓Λྀͨ͠ߟಠཱܕͱґଘ

ͷॏΈ෇͚ख๏ʣޠͷॏΈ݁߹ʹΑΔҩֶ୯ܕ

5.6.1 ໨త

͜Ε·ͰఏҊ͖ͯͨ͠ڀݚ 2ͷҙຯΛྀͨ͠ߟॏΈ෇͚ख๏͸ɺऀױঢ়ଶͷॏ঱౓ͷ؍

఺͔ΒॏΈΛ༩͑Δࡍʹग़͢ݱΔจॻʹΑΒͣɺͦΕͧΕͷ୯ޠʹରͯ͠ॏΈΛݻఆͯ͠

͍ͨɻऀױঢ়ଶͷॏ঱౓ΛΑΓਖ਼֬ʹଊ͑ΔͨΊʹ͸ɺऀױͷॏ঱౓Λҩֶ୯ޠ୯ମͷΈ

Ͱଊ͑Δ͚ͩͰ͸ͳ͘ɺ୯͕ޠग़͢ݱΔจॻͷจ຺ʹΑΓมಈ͠ಘΔऀױঢ়ଶͷॏ঱౓ͷ

Өڹ΋ྀ͢ߟΔඞཁ͕͋Δͱ͑ߟΒΕΔɻͦ͜ͰɺຊڀݚͰ͸ڀݚ 2ͷख๏͔ΒಘΒΕΔ

ҩֶ୯ޠͷಠཱܕͷॏΈʹՃ͑ͯɺจॻͷจ຺͔Βऀױͷঢ়ଶΛྀͨ͠ߟґଘܕͷॏΈΛ

ଊ͑ɺTFIDFͷॏΈͱಠཱٴܕͼґଘܕͷॏΈΛ૊Έ߹Θͤͨख๏ΛఏҊ͢Δɻ

5.6.2 վྑํ๏

ຊڀݚ͸ɺґଘܕͷॏΈʹ͓͚Δจ຺಺ͷऀױঢ়ଶΛνϟʔϧιϯซଘ࣬ࢦױ਺ʹͮج

ঢ়ऀױͷ૊Έ߹Θͤͱ͍͏ױͷॏΈ͸ɺ࣬ܕͷ૊Έ߹Θͤͱ͢Δɻґଘױͳ࣬ݥة͍ͨ

ଶ΁ͷґଘ౓ͱɺ࣬ױͷ૊Έ߹Θͤͷݥة౓Λ΋ͱʹ͢ࢉܭΔɻґଘ౓͸Word2VecʹΑ

Γɺ͋Δҩֶ୯ޠͱݥةͳ࣬ױͷ૊Έ߹Θͤ಺ͷҩֶ୯ޠͱͷྨࣅ౓͔ΒٻΊɺ૊Έ߹Θ

ͤͷݥة౓͸νϟʔϧιϯซଘ࣬ࢦױ਺͔ΒಘΒΕΔऀױͷϦεΫείΞͰଊ͑Δɻ

ͷॏΈΛܕͱґଘܕॏΈΛҩֶॏཁ౓ͱͯ͠ɺͦͷಠཱྀͨ͠ߟঢ়ଶͷॏ঱౓Λऀױ

TFDIFͱ૊Έ߹ΘͤΔఏҊख๏͸ਤ 5.5ͷ 4ͭͷεςοϓͰߏ੒͞ΕΔɻ

εςοϓ 1ͷ୯ޠλΠϓͷࣝผ͸ɺຊ࿦จͰ͍ࣔͯ͠Δڞ௨ͷॏΈ෇͚ϑϨʔϜϫʔΫ

ʹΑΓߦΘΕΔɻ

εςοϓ 2ͷಠཱܕͷҩֶॏཁ౓ͷॏΈࢉܭ͸ɺڀݚ 2ͷΑ͏ʹ 4ͭͷύλʔϯͰύϥ

ϝʔλ∆ΛมԽͤ͞ͳ͕ΒॏΈΛٻΊΔɻ

εςοϓ 3ͷґଘܕͷҩֶॏཁ౓ͷॏΈࢉܭ͸ɺࢮҼϥϯΩϯάΛ׆༻ͨ͠ಠཱܕͷॏ

57



ਤ 5.5: վྑख๏ 1ͷϑϨʔϜϫʔΫ

ΈʹՃ͑ͯɺݸʑͷऀױͷঢ়ଶʹґଘ͢Δҩֶॏཁ౓ͷॏΈΛٻΊΔɻຊڀݚͰ͸ɺऀױ

ঢ়ଶΛݥةͳ࣬ױͷ૊Έ߹Θͤͱ͢ΔɻͳͥͳΒɺऀױྸߴͷ৔߹ɺෳ਺ͷ࣬ױΛ࣋ͭ

͜ͱ͕ଟ͘ɺͦͷ࣬ױͷ૊Έ߹ΘͤʹΑͬͯऀױঢ়ଶʹ༩͑ΔѱӨڹͷ౓߹͍͕มΘΔͱ

਺ࢦױͷ૊Έ߹Θͤ͸νϟʔϧιϯซଘ࣬ױΒΕΔ͔ΒͰ͋Δɻ࣬͑ߟ [5]Λ༻͍ͯଊ͑

Δɻ͜ͷࢦ਺͸ɺ໊࣬ױͱͦΕʹରԠ͢ΔϦεΫείΞ͕෇༩͞Ε͍ͯΔɻ͞Βʹɺ࣬ױ

໊͕ਤ 5.6ͷΑ͏ʹ ICD-10ίʔυͱ΋ରԠ͍ͯ͠Δ͜ͱ͔Β [44]ɺ͜Ε·Ͱʹࣝผͨ͠

ICD-10୯ޠΛ׆༻͢Δ͜ͱͰɺ࣬ױͷ૊Έ߹ΘͤΛଊ͑Δɻ

2Ҏ্ͷ͕࣬ױ૊Έ߹Θ͞Ε͍ͯΔύλʔϯΛநग़ͨ͠ޙɺͦͷத͔Β૊Έ߹Θ͕࣮ͤ

๢͘ͳ͔ͬͨʢϥϕϧ͕ऀױ४Λઃ͚ΔͨΊʹɺจॻ͝ͱͰجͲ͏͔ͷ͔ݥةʹࡍ 1ʣ๢

͘ͳΒͳ͔͔ͬͨʢϥϕϧ 0ʣΛࣔ͢ϥϕϧΛ༻͍ΔɻͳͥͳΒɺνϟʔϧιϯซଘ࣬ױ

Ͱ͸ϥϕڀݚͰ΋ɺ๢͘ͳ͍ͬͯͳ͍৔߹͕͋Δ͔ΒͰ͋Δɻຊऀױ͍ߴ਺ͷείΞ͕ࢦ

ϧ 1ͷׂ߹R1͕ 0.7Ҏ্ͷ૊Έ߹ΘͤΛݥةͳ࣬ױͷ૊Έ߹Θͤͱ͢ΔɻR1͸ҎԼͷࣜ

ͰٻΊΒΕΔɻ

R1 =
F 1

F 1 + F 0

͜͜ͰɺF 1ͱF 0͸ͦΕͧΕϥϕϧ 1ͱϥϕϧ 0ͷจॻ಺ʹ͋Δ࣬ױͷ૊Έ߹Θ͕ͤग़
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ਤ 5.6: ICD-10ίʔυʹରԠ͢Δνϟʔϧιϯซଘ࣬ࢦױ਺

ද 5.9: ͷ૊Έ߹Θͤͷྫױͳ࣬ݥة

จॻස౓ ϥϕϧ 1ͷׂ߹
νϟʔϧιϯซଘ࣬ױ

਺ͷείΞࢦ ͷ૊Έ߹Θͤཁૉױͳ࣬ݥة

15 0.8 5 K72.9, N19
5 0.8 4 I64, I73.9, N19
4 0.75 6 I73.9, K72.9, N19

ස౓Ͱ͋Δɻදͨ͠ݱ 5.9͸ɺ͍ߴग़ݱස౓ͷݥةͳ࣬ױͷ૊Έ߹ΘͤͷྫͰ͋Δɻද 5.9

ʹ͸จॻස౓ɺϥϕϧ 1ͷׂ߹ɺνϟʔϧιϯซଘ࣬ࢦױ਺ͷείΞɺݥةͳ࣬ױͷ૊Έ

߹Θͤͷཁૉͷ ICD-10ίʔυ͕ࣔ͞Ε͍ͯΔɻ࠷΋͍ߴग़ݱස౓ͷݥةͳ࣬ױͷ૊Έ߹

Θͤ͸ɺK72.9ʢ؊ෆશɺৄࡉෆ໌ʣͱN19ʢৄࡉෆ໌ͷਛෆશʣͰߏ੒͞Εɺνϟʔϧ

ιϯซଘ࣬ࢦױ਺ͷείΞ͸ 5Ͱ͋Δɻ

ױɺࡍΊΔٻͷҩֶॏཁ౓ͷॏΈΛܕঢ়ଶͱͯ͠ɺґଘऀױͷ૊Έ߹ΘͤΛױͳ࣬ݥة

ऀঢ়ଶ΁ͷҙຯؔ܎ͷ؍఺͔Βҩֶ୯ޠʢICD-10୯ޠΛؚΉʣΛ 3λΠϓʹ෼ྨ͢Δɻͳ

ͥͳΒɺνϟʔϧιϯซଘ࣬ࢦױ਺͕ର৅ͱ͢Δҩֶ୯ݶ͕ޠΒΕ͍ͯΔͨΊɺऀױঢ়ଶ

ͱͳΔݥةͳ࣬ױͷ૊Έ߹Θͤʹؚ·Ε͍ͯͳ͍୯ޠʹ΋ɺద੾ʹґଘܕͷॏΈΛٻΊΔ

͜ͱͰɺΑΓଟ͘ͷҩֶ୯ޠΛॏΈ෇͚ͷର৅ʹͰ͖Δ͔ΒͰ͋Δɻ·ͣɺݥةͳ࣬ױͷ
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ද 5.10: λΠϓ 1ͷҩֶ୯ޠͷྫ
୯໊ޠ ICDίʔυ ͷ૊Έ߹Θͤཁૉױͳ࣬ݥة

Liver failure K72.9 K72.9, N19
Renal failure N19 K72.9, N19

૊Έ߹Θͤʹؚ·Ε͍ͯΔҩֶ୯ޠΛλΠϓ 1ͱ͢Δɻද 5.10͸ɺλΠϓ 1ͷҩֶ୯ޠ

ͷྫͰ͋Δɻද 5.10ʹ͸λΠϓ 1ͷ୯໊ޠͱͦͷ ICD-10ίʔυɺͦͷ୯ޠΛؚΉݥةͳ

੒͢Δߏͷ૊Έ߹ΘͤΛױ࣬ ICD-10୯͕ࣔ͞ޠΕ͍ͯΔɻ

૊Έ߹Θͤʹ֘౰͠ͳ͍͕ɺ୯ޠΛҙຯͷϕΫτϧͰද͢ݱΔWord2Vec[25]Λ׆༻͠

ΛλΠϓޠҩֶ୯͍ߴ౓ͷࣅͰɺͦͷ૊Έ߹Θͤͱͷྨࢉܭ౓ࣅྨͨ 2ͱ͠ɺྨࣅ౓ͷ௿

͍ҩֶ୯ޠΛλΠϓ 3ͱ͢ΔɻຊڀݚͰ͸ɺλΠϓ 1ͱ 2ʹଐ͢Δҩֶ୯ޠʹରͯ͠ґଘ

ΊΔɻٻͷҩֶॏཁ౓ͷॏΈΛܕ

λΠϓ 1ͷ୯ޠ͸ɺݥةͳ࣬ױͷ૊Έ߹Θͤͷνϟʔϧιϯซଘ࣬ࢦױ਺ͷείΞʹΑ

ΓҎԼͷࣜͷΑ͏ʹґଘܕͷॏΈ͕ٻΊΒΕΔɻ

CCIj =
m∑

i=1

sji

CCI
′

j =
CCIj −min (CCI)

max (CCI)−min (CCI)

w1
ji = CCI

′
j

͜͜ͰɺCCIj ͸จॻ jʹݥةͳ૊Έ߹Θ͕ͤ͋Δ৔߹ͷจॻ jͷऀױͷݥة౓Ͱ͋Δɻ

͜Ε͸ݥةͳ૊Έ߹Θͤ಺ʹؚ·ΕΔ ICD-10ίʔυͷνϟʔϧιϯซଘ࣬ࢦױ਺ͷεί

Ξ sjiͷ߹ܭͰಋ͔ΕΔɻݥةͳ૊Έ߹Θؚ͕ͤ·Ε͍ͯͳ͍จॻ jͷCCIj ͷ஋͸θϩͰ

͋Δɻm͸จॻ jͷݥةͳ૊Έ߹Θͤ಺ͷ ICD-10ίʔυͷ਺Ͱ͋ΔɻCCIj ͸Min-Max

ਖ਼نԽʹΑΓਖ਼نԽ͞ΕɺCCI
′
j ͕ਖ਼نԽޙͷ஋Ͱ͋ΔɻCCI͸νϟʔϧιϯซଘ࣬ࢦױ

਺ͷείΞͷηοτͰ͋Δɻݥةͳ૊Έ߹Θͤ಺ʹ͋Δ୯ޠͷґଘܕͷҩֶॏཁ౓ͷॏΈ

w1
ji͸ɺਖ਼نԽޙͷCCI

′
j ͱͳΔɻݥةͳ૊Έ߹Θͤ಺ʹಉ͡ ICD-10ίʔυΛ࣋ͭ୯͕ޠ

ෳ਺ؚ·Ε͍ͯΔ৔߹ɺνϟʔϧιϯซଘ࣬ࢦױ਺ͷείΞΛٻΊΔࡍʹ 1ͭͷ ICD-10

ίʔυͱͯ͠Έͳ͢ɻ
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λΠϓ 2ͷॏΈ͸ɺऀױঢ়ଶͱͷྨࣅ౓ʹΑΓҎԼͷࣜͷΑ͏ʹґଘܕͷॏΈ͕ٻΊΒ

ΕΔɻ

Sim
(
tji, t

1
j

)
=

∑n
k=1 cos

(
tji, t1jk

)

n

φji =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

1 if Sim
(
tji, t1j

)
≥ β

0 otherwise

w2
ji = CCI

′
j × Sim

(
tji, t1j

)
× φji

͜͜ͰɺSim
(
tji, t1j

)
͸จॻ jͷλΠϓ 1Ͱ͸ͳ͍୯ޠ tjiͱจॻ jͷλΠϓ 1ͷ୯ޠ t1j

ͱͷؒͷྨࣅ౓Ͱ͋Δɻͦͷྨࣅ౓͸ɺ୯ޠ tjiͱλΠϓ 1ͷͦΕͧΕͷ୯ޠ t1jkͷίαΠ

ϯྨࣅ౓ͷฏۉͰಋ͔ΕΔɻn͸จॻ jͷλΠϓ 1ͷ୯ޠͷ਺Ͱ͋Δɻྨࣅ౓ͷࢉܭͷࡍɺ

ͦΕͧΕͷ୯ޠ͸Word2VecʹΑΓϕΫτϧͰද͞ݱΕ͍ͯΔɻ͜ͷίαΠϯྨࣅ౓ͷฏ

ޠɺ୯͕ۉ tji ͷจॻ jͷݥةͳ૊Έ߹Θͤʹର͢Δґଘ౓ͱͳΔɻφji ͸ɺ୯ޠ tji ͕จ

ॻ j಺ͷݥةͳ࣬ױͷ૊Έ߹Θͤ t1j ͱྨ͍ͯ͠ࣅΔ͔Ͳ͏͔Λ൑அ͢Δؔࣔࢦ਺Ͱ͋Δɻ

ίαΠϯྨࣅ౓ͷฏ͕ۉ β (= 0.5)Ҏ্ͷ৔߹ʹ φjiͷ஋͕ 1ͱͳΓɺͦ͏Ͱͳ͍৔߹͸ 0

ͱͳΔɻΑͬͯɺλΠϓ 2ͷ୯ޠͱΈͳ͞ΕΔͷ͸ɺίαΠϯྨࣅ౓ͷฏ͕ۉ 0.5Ҏ্ͷ

৔߹Ͱ͋Γɺͦ͏Ͱͳ͍৔߹͸ɺλΠϓ 3ͷ୯ޠͱͳΔɻλΠϓ 2ͷ୯ޠͷॏΈ w2
ji ͸ɺ

ਖ਼نԽޙͷCCI
′
j ͱݥةͳ૊Έ߹Θͤ΁ͷґଘ౓ͰٻΊΒΕΔɻͨͩ͠ɺλΠϓ 2ͷ୯ޠ

ͷґଘܕͷॏΈ͸ɺจॻ j಺ʹݥةͳ૊Έ߹Θؚ͕ͤ·Ε͍ͯΔ৔߹ʹ͕͞ࢉܭΕΔɻة

ͳ૊Έ߹Θͤ಺ʹಉ͡ݥ ICD-10ίʔυΛ࣋ͭ୯͕ޠෳ਺ؚ·Ε͍ͯΔ৔߹ɺݥةͳ૊Έ

߹Θͤ಺ͷͦΕͧΕͷ୯ޠͱͷྨࣅ౓Ͱ࠷େͱͳΔ஋Λબ୒͢Δɻද 5.11͸λΠϓ 2ͱ 3

ͷ୯ޠͷྫͰ͋Δɻද 5.11ʹ͸୯໊ޠͱɺ୯ޠλΠϓɺݥةͳ࣬ױͷ૊Έ߹Θͤͷཁૉ

ͷ ICD-10ίʔυɺݥةͳ૊Έ߹Θͤ΁ͷίαΠϯྨࣅ౓ͷฏۉɺݥةͳ૊Έ߹Θͤ಺ͷ

ͦΕͧΕͷཁૉͱͷίαΠϯྨࣅ౓͕ࣔ͞Ε͍ͯΔɻ

εςοϓ 4ͷॏΈͷ૊Έ߹ΘͤͰ͸ɺҎԼͷΑ͏ʹ TFIDFʹΑΔॏΈ w0 ͱಠཱٴܕ
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ද 5.11: λΠϓ 2ͱ 3ͷҩֶ୯ޠͷྫ

୯໊ޠ ୯ޠλΠϓ ۉ౓ͷฏࣅྨ ౓ࣅྨ
ͷױͳ࣬ݥة
૊Έ߹Θͤཁૉ

Respiratory failure Type 2 0.6228 0.6502, 0.5954 K72.9, N19
Hypotension Type 2 0.7087 0.69, 0.7273 K72.9, N19
Hypertension Type 3 0.289 0.2771, 0.3008 K72.9, N19

Shortness of breath Type 3 0.1434 0.1281, 0.1588 K72.9, N19

ͼґଘܕͷҩֶॏཁ౓ʹΑΔॏΈw1ɺw2͕૊Έ߹Θ͞ΕΔɻ

w = α0 × w0 + α1 × w1 + α2 × w2

͜͜Ͱɺa0 ͱ α1 ͸TFIDFʹΑΔॏΈͱಠཱܕͷҩֶॏཁ౓ͷॏΈʹର͢Δ܎਺Ͱ͋

Δɻ͜ΕΒͷ஋͸ͦΕͧΕ 1ɺ0.75ɺ0.5ɺ0.25ͷ 4ͭͷύλʔϯΛ༻͍Δɻґଘܕͷҩֶ

ॏཁ౓ͷॏΈͷ܎਺͸ α2͸ɺͦͷ༗ޮੑΛධՁ͢ΔͨΊʹ஋Λ 1ͱݻఆ͢Δɻ

5.6.3 ΑΔධՁʹݧ࣮

վྑख๏ͷ༗ޮੑΛ͢ূݕΔͨΊʹࢮ๢༧ଌͷ࣮ݧΛ͏ߦɻσʔληοτ͸͜Ε·Ͱͱ

ಉ༷ͷMIMIC IIΛ༻͍Δɻຊ࣮ݧͰ͸SVM (linear)ɺNaive BayesɺK-Nearest Neighborɺ

Random forestɺDecision treeͷ 5ͭͷ෼ྨثΛ༻͍Δɻ͜ΕΒ͸L2ਖ਼ଇԽʹΑΔಛ௃બ

୒ͷ͞ߦ࣮ʹޙΕΔɻ͜͜ͰɺL2ਖ਼ଇԽͱ෼ྨثͷύϥϝʔλ͸σϑΥϧτͰ͋Δɻ࣮ݧ

Ͱ͸ϕʔεϥΠϯͷTFIDFɺTFIDFͱಠཱܕͷҩֶॏཁ౓ͷ૊Έ߹Θͤͨख๏ɺTFIDF

ͱಠཱٴܕͼґଘܕͷҩֶॏཁ౓ͷ૊Έ߹Θͤͨख๏ͷ F1είΞΛൺֱ͢ΔɻͦΕͧΕ

ͷख๏͸TFIDFɺTFIDF-MED-1ɺTFIDF-MED-2ͱ࣮݁ݧՌͷதͰද͞هΕΔɻF1ε

ίΞΛٻΊΔࡍ͸ɺશͯͷిࢠΧϧςΛ༻͍ͯ 5-fold stratified cross validationΛ͏ߦɻ

ద੾ͳύϥϝʔλ∆ͱ aͷ஋͸ϞσϧͷֶशΛ௨ͯ͠ಘΒΕͨɻద੾ͳύϥϝʔλ∆

͸֓ͯ͠ 0.01Ͱ͋ͬͨɻͦΕͧΕͷ෼ྨ͝ثͱͷద੾ͳύϥϝʔλ aʢa0ͱ a1ʣ͸ɺґଘ

ΊΒٻ͍ͯ༺ͷҩֶॏཁ౓Λ૊Έ߹Θͤͨख๏ΛܕTFIDFͱಠཱʹྀͣͤߟͷॏΈΛܕ

Εͨɻද 5.12͸෼ྨ͝ثͱͷద੾ͳύϥϝʔλ aͰ͋Δɻද 5.12ʹ͸ 5ͭͷ෼ྨثʢSVM
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(linear)ɺNaive BayesɺK-Nearest NeighborɺRandom forestɺDecision treeʣ͝ͱʹద͠

ͨύϥϝʔλ a0ͱ a1ͷ஋͕ࣔ͞Ε͍ͯΔɻ

ද 5.12: ෼ྨ͝ثͱͷద੾ͳύϥϝʔλ α

Method α0 α1

SVM 1 0.5
NB 0.25 1

KNN 0.25 0.5
DT 0.5 0.5
RF 0.25 0.25

ද 5.13 ͸ࢮ๢༧ଌͷ࣮݁ݧՌͰ͋Δɻද 5.13 ʹ͸ 5 ͭͷ෼ྨثΛ༻͍ͨ৔߹ʹ͓͚

ΔɺϕʔεϥΠϯͷTFIDFͱద੾ͳύϥϝʔλΛ༻͍ͨ৔߹ͷTFIDF-MED-1ɺTFIDF-

MED-2 ͦΕͧΕͷ F1 είΞ͕ࣔ͞Ε͍ͯΔɻ݁Ռ͔ΒɺTFIDF-MED-2 ͕ TFIDF ͱ

TFIDF-MED-1 ͱൺ΂ͯɺશͯͷ෼ྨ͍ߴ͍͓ͯʹثείΞΛग़ͨ͠ɻಛʹɺRandom

forestΛ෼ྨثͱͨ͠৔߹ʹTFIDF-MED-2ͱTFIDF-MED-1ͷࠩ͸ 0.26Ͱ͋ͬͨɻϕʔ

εϥΠϯͷTFIDF͸ɺSVMͱNBɺKNNͷ 3ͭͷ෼ྨثΛ༻͍ͨ৔߹ͰF1είΞͷ஋

͕ 0.1ҎԼͰ͋ͬͨɻ

5.6.4 ͱ݁࿦࡯ߟ

ຊڀݚͰ͸ɺऀױঢ়ଶͷॏ঱౓ʹ͍ͯͮجಠཱ͚ͩܕͰͳ͘ґଘܕͷҩֶॏཁ౓Λଊ͑

ΔॏΈ෇͚ख๏ΛఏҊͨ͠ɻґଘܕͷҩֶॏཁ౓͸ऀױঢ়ଶͷॏ঱౓Λݥةͳ࣬ױͷ૊

Έ߹Θͤͱͯ͠ɺνϟʔϧιϯซଘ࣬ࢦױ਺ͷ׆༻ʹΑΓɺ૊Έ߹Θͤͷݥة౓ͱ͞Βʹ

Word2Vecͷ׆༻ʹΑΔґଘ౓ͷ؍఺͔ΒॏΈΛಋ͖ग़ͨ͠ɻ

ද 5.13: վྑख๏ 1ͷ࣮݁ݧՌ
SVM NB KNN DT RF

TFIDF 0.0643 0 0.071 0.7826 0.8348
TFIDF-MED-1 0.8088 0.754 0.4103 0.7811 0.8373
TFIDF-MED-2 0.8126 0.7555 0.4209 0.7912 0.8633
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վྑख๏ͷ༗ޮੑΛ͢ূݕΔͨΊʹߦΘΕͨࢮ๢༧ଌͷ࣮͔ݧΒɺಠཱ͚ͩܕͰͳ͘

ґଘܕͷҩֶॏཁ౓Λྀͨ͠ߟख๏ʹΑΔ F1είΞ͕ɺ5ͭͷ෼ྨثશͯʹ͓͍ͯ࠷΋

ͱͰҩֶ୯͝ऀױ͍ͯͮجʹঢ়ଶऀױͳ૊Έ߹Θͤͱ͍͏ݥةͷױͱ͔Βɺ͔࣬ͨͬ͜ߴ

ΒΕΔɻ͜ͷΑ͏ͳ݁Ռ͔Βɺจॻ͑ߟͷॏΈΛՄมͤͨ͞ํ๏ͷ༗ޮੑ͕ࣔ͞Εͨͱޠ

ͷจ຺Λྀͨ͠ߟվྑख๏͸ɺऀױͷॏ঱౓ΛΑΓਖ਼֬ʹଊ͑ΒΕͨͱ͑ߟΒΕΔɻ·

ͨɺґଘܕͷҩֶॏཁ౓ͷॏΈ܎਺͸ 1ͱݻఆ͠ɺTFIDFͱಠཱܕͷҩֶॏཁ౓ͷॏΈ

ΊΒΕٻ͍ͯ༺ͷҩֶॏཁ౓Λ૊Έ߹Θͤͨख๏Λܕ਺ͷద੾ͳ஋͸ɺTFIDFͱಠཱ܎

ͨɻ͜ͷΑ͏ʹɺվྑख๏ͷ༗ޮੑ͸ॏΈ܎਺ʹґଘ͠ͳ͍ͨΊɺຊڀݚͰఏҊ͢Δґଘ

ΒΕΔɻ͑ߟͷҩֶॏཁ౓ͷॏཁੑ͕ࣔ͞Εͨͱܕ

ຊڀݚͰ͸νϟʔϧιϯซଘ࣬ࢦױ਺ʹݥة͍ͯͮجͳ࣬ױͷ૊Έ߹ΘͤΛऀױঢ়ଶͱ

͕ͨ͠ɺޙࠓͷ՝୊ͱͯ͠ผͷࢹ఺͔Βऀױঢ়ଶΛଊ͑Δ͜ͱΛݕ౼͢Δɻ
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ਤ 5.7: վྑख๏ 2ͷϑϨʔϜϫʔΫ

5.7 վྑख๏2ʢϥϯΫ୯ޠͷྨࣅ౓Λ༻͍ͨҩֶ୯ޠͷॏ

Έ෇͚ख๏ͷվྑʣ

5.7.1 ໨త

͜Ε·ͰͷఏҊख๏Ͱࢮ͍ͨͯ͠༺׆ҼϥϯΩϯά͸ 15Ґ·ͰͱݶΒΕ͓ͯΓɺϥϯ

Ωϯά֎ͷҩֶ୯ޠʹରͯ͠͸࢑ఆతʹϥϯΩϯά಺ͷ୯ޠΑΓ΋௿͍ॏΈΛऀױͷॏ

঱౓ͷ؍఺ͱͯ͠༩͍͑ͯͨɻ͕ͨͬͯ͠ɺຊڀݚͰ͸ࢮҼϥϯΩϯά಺ʹ͋ΔϥϯΫ୯

ܭ࠶ͷॏ঱౓ʹΑΔॏΈΛऀױରͯ͠ʹޠɺϥϯΩϯά֎ͷҩֶ୯ͯ͠༺׆౓Λࣅͷྨޠ

ɻ͏ߦΔ͜ͱͰఏҊख๏ͷվྑΛ͢ࢉ

5.7.2 վྑํ๏

վྑख๏ 2ͷϑϨʔϜϫʔΫ͸ਤ 5.7ͱͳΔɻ

εςοϓ 1ͷ୯ޠλΠϓͷࣝผ͸ɺຊ࿦จͰ͍ࣔͯ͠Δڞ௨ͷॏΈ෇͚ϑϨʔϜϫʔΫ

ʹΑΓߦΘΕΔɻ

εςοϓ 2ͷಠཱܕͷҩֶॏཁ౓ͷॏΈࢉܭ͸ڀݚ 2Ͱࣔͨ͠Α͏ʹॏΈΛٻΊΔ͕ɺ

͜͜Ͱ͸ɺ4ύλʔϯͰύϥϝʔλ∆ΛมԽͤͣ͞ɺύϥϝʔλ∆͕ 0.04ͷ৔߹ͱಉఔ

65



౓ͷॏΈͱͳΔڀݚ 2ͷݩͱͳΔ࿦จ [60]Ͱఏࣔͨ͠ҎԼͷࣜΛ༻͍ͯվྑख๏ͷ։ൃΛ

ɻ͏ߦ

vi =
(vmax − vmin)× (ξ − i+ 1)

ξ
(5.1)

vi ͸ॱҐ i൪໨ͷϥϯΫʹରԠ͢Δҩֶॏཁ౓Ͱ͋Δɻvmax ͱ vmin ͸ҩֶॏཁ౓ͷ࠷

େ஋ͱ࠷খ஋ʹ͋ͨΓɺͦΕͧΕ 0.9ɺ0.2ͱઃఆ͍ͯ͠Δɻξ͸ϥϯΫʹΑΓ۠෼͚͞Ε

Δάϧʔϓͷ૯਺Λҙຯ͢ΔɻࢮҼϥϯΩϯάʹΑΔ 15ͷάϧʔϓͱ ICD-10ϥϯΫ֎

୯ޠͷάϧʔϓɺඇ ICD-10୯ޠͷάϧʔϓͷܭ 17ͷάϧʔϓΛѻ͏ͨΊɺ͜͜Ͱ༻͍Δ

ξͷ஋͸ 17ͱͳΔɻද 5.14͸ࢮҼϥϯΩϯάͷࢮҼ໊ͱͦΕʹରԠ͢Δ ICD-10ίʔυɺ

ҩֶॏཁ౓ͷ஋Λද͍ͯ͠Δɻ͜ͷදʹ͸͞ࡌهΕ͍ͯͳ͍͕ɺICD-10ϥϯΫ֎୯ޠͷ

16൪໨ͷάϧʔϓͱඇ ICD-10୯ޠͷ 17൪໨ͷάϧʔϓ΋ಉ͡Α͏ʹ͠ࢉܭɺҩֶॏཁ

౓͸ͦΕͧΕ 0.08ɺ0.04ͱͳΔɻඇҩֶ୯ޠʹରͯ͠͸ҩֶॏཁ౓ͷॏΈ͸θϩͱ͢Δɻ

දͰࣔ͢Α͏ʹ iͷ஋͕͚ߴΕ͹͍ߴ΄Ͳҩֶॏཁ౓ͷ஋͸খ͘͞ͳΔɻ

ද 5.14: Ҽ໊ͱରԠ͢ΔࢮҼϥϯΩϯάͷࢮ ICD-10ίʔυٴͼҩֶॏཁ౓ͷ஋

The rank The name of cause of death The ICD-10 code(s) The value
1 Disease of heart I00-I09, I11, I13, I20-I51 0.7
2 Malignant neoplasms C00-C97 0.66
3 Chronic lower respiratory diseases J40-J47 0.62
4 Cerebrovascular diseases I60-I69 0.58
5 Accidents (unintentional injuries) V01-X59, Y85-Y86 0.54
6 Alzheimer’s disease G30 0.49
7 Diabetes mellitus E10-E14 0.45
8 Nephritis, nephritic syndrome and nephrosis N00-N07, N17-N19, N25-N27 0.41
9 Influenza and pneumonia J09-J18 0.37
10 Intentional self-harm (suicide) U03, X60-X84, Y87.0 0.33
11 Septicemia A40-A41 0.29
12 Chronic liver disease and cirrhosis K70, K73-K74 0.25
13 Essential hypertension and hypertensive renal disease I10, I12, I15 0.21
14 Parkinson’s disease G20-G21 0.16
15 Pneumonitis due to solids and liquids J69 0.12
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εςοϓ 3Ͱ͸ɺ͜Ε·Ͱ࢑ఆతʹٻΊͨϥϯΩϯά֎ͷάϧʔϓ ͼٴ16 17ʹ֘౰͢

Δҩֶ୯ޠͷҩֶॏཁ౓ͷॏΈʹରͯ͠ɺࢮҼϥϯΩϯά಺ͷϥϯΫ୯ޠͷྨࣅ౓ʹΑΓ

ॏΈͷࢉܭ࠶Λ͏ߦɻຊڀݚͰ͸ɺWord2Vec[25]ʹΑΓ୯ޠΛϕΫτϧʹม͠׵ɺྨࣅ

౓ࢉܭʹ͓͍ͯΑ͘༻͍ΒΕΔίαΠϯྨࣅ౓ʹΑΓࢮҼϥϯΩϯά಺ͷϥϯΫ୯ޠͱ

ͷྨࣅ౓Λ͢ࢉܭΔɻ

·ͣɺάϧʔϓ 16ͱ 17ͷҩֶ୯ޠશͯʹରͯ͠ϥϯΩϯά಺ͷϥϯΫ୯ޠͱͷྨࣅ

౓Λ͢ࢉܭΔɻS(t)͸ҩֶ୯ޠ tͷͦΕͧΕͷϥϯΫ಺ͷϥϯΫ୯ޠʹର͢Δྨࣅ౓Ͱɺ

Si(t)͸ҩֶ୯ޠ tͷϥϯΫ i಺ͷϥϯΫ୯ޠʹର͢Δྨࣅ౓Ͱ͋ΔɻϥϯΫ i಺ʹෳ਺ͷ

ϥϯΫ୯͕͋ޠΔ৔߹ɺSi(t)ʹ͸ෳ਺ͷྨࣅ౓ؚ͕·ΕΔɻ࣍ʹɺͦΕͧΕͷϥϯΫ i಺

ͷϥϯΫ୯ޠʹର͢Δྨࣅ౓ͷฏۉΛٻΊΔɻavg(Si(t))͸ҩֶ୯ޠ tͷϥϯΫ i಺ͷϥ

ϯΫ୯ޠʹର͢Δྨࣅ౓ͷฏۉͰ͋Δɻ͜͜Ͱɺavg(Si(t))͸άϧʔϓ ͼٴ16 17ʹ֘౰

͢Δଞͷҩֶ୯ޠͷϥϯΫ i಺ͷϥϯΫ୯ޠʹର͢Δྨࣅ౓ʹ͍ͯͮجMin-Maxਖ਼نԽ

Λ͍ߦɺ0͔Β 1ͷൣғͷ஋ΛͱΔɻ

ॏΈࢉܭ࠶ͷࡍ͸ɺͦΕͧΕͷϥϯΫ಺ͷϥϯΫ୯ޠʹର͢Δྨࣅ౓ͷ࠷େ஋Λࢀর͢

Δɻྨࣅ౓ͷᮢ஋Λ 0.8ͱ͠ɺͦͷᮢ஋Ҏ্ͷྨࣅ౓͕͋Δ৔߹ɺάϧʔϓ 16ͱ 17ʹ֘

౰͢Δҩֶ୯ޠͷॏΈΛ͢ࢉܭ࠶Δɻͨͩ͠ɺෳ਺ͷϥϯΫͰᮢ஋Ҏ্ͷࣅྨ͍ߴ౓Λ࣋

ͭ৔߹͸ॏΈ͔ࢉܭ࠶Βআ֎͢Δɻ͋ΔಛఆͷϥϯΫͰ 0.8Ҏ্ͷྨࣅ౓Λ࣋ͭҩֶ୯ޠ

tʹ͓͍ͯɺR(S(t))͸ͦͷϥϯΫ൪߸ͱͳΔɻྨ͢ࣅΔಛఆͷϥϯΫ಺ͷϥϯΫ୯ޠͱ

ͷྨࣅ౓ͷ࠷େ஋͸ɺi͕R(S(t))ͷ৔߹ͷmax(Si(t))Ͱ͋ΓɺͦͷϥϯΫͷॏΈ͸ڀݚ

2Ͱ͍ࣔͯ͠Δ viͱͳΔɻ

͜ͷΑ͏ʹɺྨ͢ࣅΔಛఆͷϥϯΫ൪߸ i = R(S(t))ʹΑΔϥϯΫͷॏΈ viͱɺͦͷϥ

ϯΫͱͷྨࣅ౓ͷ࠷େ஋max(Si(t))ɺٴͼฏۉ஋ avg(Si(t))ͷ 3ͭͷཁૉΛ༻͍ͯɺҩֶ

ॏཁ౓ͷॏΈΛ͢ࢉܭ࠶ΔɻͦͷࡍɺҎԼͷ଍͠ࢉ·ͨ͸ֻ͚ࢉͷ૊Έ߹ΘͤΛ༻͍Δɻ

ẇ(t) = w(t) + (vi ×max(Si(t))× avg(Si(t))) (5.2)
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ẇ(t) = w(t)× {1 + (vi ×max(Si(t))× avg(Si(t)))} (5.3)

͜͜Ͱɺi͸ྨ͢ࣅΔಛఆͷϥϯΫ൪߸R(S(t))Ͱ͋Δɻw(t)͸ҩֶ୯ޠ tͷݩͷҩֶ

ॏཁ౓ͷॏΈͰ͋Γɺẇ(t)͸ޙࢉܭ࠶ͷॏΈͰ͋Δɻ

ҩֶॏཁ౓ͷॏΈw1͸ҎԼͷࣜʹΑΓTFIDFͷॏΈw0ྀͨ͠ߟঢ়ଶͷॏ঱౓Λऀױ

ͱ૊Έ߹Θ͞ΕΔɻ

w = α1 × w0 + α2 × w1 (5.4)

͜͜Ͱɺα1 ͱ α2 ͸ͦΕͧΕTFIDFͷॏΈͱҩֶॏཁ౓ͷॏΈͷ܎਺Ͱ͋Γɺຊڀݚ

Ͱ͸ද 5.15ͷ 10௨Γͷ૊Έ߹ΘͤΛ༻͍Δɻ܎਺ͷ૊Έ߹ΘͤͰ͸ɺಛʹҩֶॏཁ౓ͷ

ॏΈΛཱͤͨࡍΔΑ͏ʹઃఆ͍ͯ͠Δɻ

ද 5.15: 10௨Γͷ܎਺ͷ૊Έ߹Θͤ
α1 α2 (= 2.0 - α1)

Case 1 0.1 1.9
Case 2 0.2 1.8
Case 3 0.3 1.7
Case 4 0.4 1.6
Case 5 0.5 1.5
Case 6 0.6 1.4
Case 7 0.7 1.3
Case 8 0.8 1.2
Case 9 0.9 1.1
Case 10 1.0 1.0

5.7.3 ΑΔධՁʹݧ࣮

ҩֶॏཁ౓ͷॏΈࢉܭ࠶ͷ༗ޮੑΛ͢ূݕΔͨΊʹࢮ๢༧ଌͷ࣮ݧΛ͏ߦɻ༻͍Δσʔ

ληοτ͸͜Ε·Ͱͱಉ͡MIMIC II Ͱ͋Δɻ෼ྨثΛRandom forestͱ͠ɺಛ௃બ୒Λ

L2ਖ਼ଇԽͱ͢Δɻ
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ਤ 5.8: 10௨Γͷ܎਺ͷ૊Έ߹Θͤ͝ͱͷ 4ͭͷख๏ͷ F1είΞ

ϕʔεϥΠϯΛTFIDFͱ͠ɺҩֶॏཁ౓Λྀͨ͠ߟख๏ʹ͓͍ͯɺॏΈࢉܭ࠶ͳ͠ͷ

ख๏ΛMethod 1ɺॏΈ͋ࢉܭ࠶ΓͰ࣌ࢉܭ࠶ͷ૊Έ߹ΘͤΛ଍͠ࢉͱͨ͠ख๏ΛMethod

2ɺ૊Έ߹ΘͤΛֻ͚ࢉͱͨ͠ख๏ΛMethod 3ͱهड़͢Δɻ͜ΕΒͷख๏ͷൺֱ͸ 13,026

จॻΛ༻͍ͨ 5-foldΫϩεόϦσʔγϣϯʹΑΔ F1είΞΛ༻͍ͯ͏ߦɻ

Ռ͸ਤ݁ݧ࣮ 5.8Ͱ͋Δɻx࣠͸ 10௨Γͷ܎਺ͷ૊Έ߹ΘͤͰɺy࣠͸ F1είΞͷ஋

Ͱ໨੝Γͷ࠷খ஋ͱ࠷େ஋͸ͦΕͧΕ 0.81ɺ0.87Ͱ͋Γɺ૊Έ߹Θͤ͝ͱͰ 4ͭͷख๏ͷ

݁ՌΛ͍ࣔͯ͠Δɻ݁Ռ͔Βɺࢮ๢༧ଌͷλεΫʹ͓͍ͯ࠷΋͍ߴ F1είΞΛग़ͨ͠ͷ

͸Method 3ͷҩֶॏཁ౓Λྀ͠ߟɺ͔ͭɺॏΈࢉܭ࠶ͷࡍʹ૊Έ߹ΘͤΛֻ͚ࢉͱͨ͠

ख๏Ͱɺ܎਺ α1ͱ α2͕ 0.1ɺ1.9ͷ৔߹Ͱ͋ͬͨɻ

ද 5.16: 4ͭͷख๏ͷ F1είΞͷ࠷େ஋
TFIDF Method 1 Method 2 Method 3

F1είΞ 0.8159 0.8474 0.8606 0.8647

F1είΞͷ࠷େ஋Λख๏͝ͱͰൺֱͨ͠ද 5.16ʹΑΔͱɺMethod 3͕ଞͷ TFIDFɺ

Method 1ɺMethod 2ͱൺ΂ͯඦ෼཰ʹ͢ΔͱͦΕͧΕ 4.88%ɺ1.73%ɺ0.41%͍݁ߴՌͱ

ͳͬͨɻ
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5.7.4 ͱ݁࿦࡯ߟ

ຊڀݚ͸ࢮҼϥϯΩϯάΛऀױͯ͠༺׆ͷॏ঱౓Λྀͨ͜͠ߟΕ·ͰͷఏҊख๏Ͱ͋

Δҩֶ୯ޠͷॏΈ෇͚ख๏ʹ͓͍ͯɺࢮҼϥϯΩϯάͷϥϯΫ୯ޠͷྨࣅ౓Λ׆༻ͯ͠ɺ

ϥϯΩϯά֎ͷҩֶ୯ޠͷॏ঱౓Λྀ͠ߟɺҩֶॏཁ౓ͷॏΈΛ͢ࢉܭ࠶Δํ๏ΛఏҊ

ͨ͠ɻॏΈΛ͢ࢉܭ࠶Δࡍ͸ɺ୯ޠΛWord2VecʹΑΓϕΫτϧʹมͯ͠׵ίαΠϯྨࣅ

౓ʹΑΓϥϯΫ୯ޠͱͷྨࣅ౓ΛٻΊͨɻͦͯ͠ɺྨ͢ࣅΔಛఆͷϥϯΫͷॏΈͱɺͦͷ

ϥϯΫͱͷྨࣅ౓ͷ࠷େ஋ͱฏۉ஋ͱ͍͏ 3ͭͷཁૉʹΑΓॏΈͷࢉܭ࠶ΛͨͬߦɻॏΈ

ՌɺॏΈ݁ͨͬߦΛݧ๢༧ଌͷ࣮ࢮΔͨΊʹɺ͢ূݕΛՃ͑ͨఏҊख๏ͷ༗ޮੑΛࢉܭ࠶

Λͨ͠ख๏ͷࢉܭ࠶ F1είΞ͕࠷΋͔ͨͬ͜ߴͱ͔ΒɺࢮҼϥϯΩϯά֎ͷҩֶ୯ޠͷ

ҩֶॏཁ౓ͷॏΈΛϥϯΩϯά಺ͷϥϯΫ୯ޠͱͷྨࣅ౓Λ͢ࢉܭ࠶ͯ͠༺׆Δ͜ͱͷ

༗ޮੑ͕ࣔ͞Εͨͱ͑ߟΒΕΔɻ·ͨɺ࠷΋͍ߴF1είΞͷࡍͷ܎਺͸α1͕ 0.1ɺα2͕

1.9ͷ৔߹Ͱɺ͜Ε͸TFIDFͷӨڹ౓Λ௿͘͠ɺҩֶॏཁ౓ͷӨྗڹΛཱͨͤͨࡍ৔߹Ͱ

͋ͬͨ͜ͱ͔Βɺޙࢉܭ࠶ͷҩֶॏཁ౓ͷ༗ޮੑ͕ࣔ͞Εͨͱ͑ߟΒΕΔɻ·ͨɺ܎਺͕

ͲͪΒ΋ 1.0ͷ৔߹Ͱ͋ͬͯ΋ɺMethod είΞΛग़͍ͯͨ͜͠ͱ͔Βɺॏ͍ߴ΋࠷3͕

Έ܎਺ʹؔΘΒͣҩֶॏཁ౓ͷॏΈΛ͢ࢉܭ࠶Δํ๏ͷ༗ޮੑ͕ࣔ͞Εͨͱ͑ߟΒΕΔɻ

Method 2ͱൺֱ͢ΔͱɺMethod 3͸ॏΈࢉܭ࠶ͷࡍʹ૊Έ߹ΘͤΛ଍͠ࢉͰ͸ͳֻ͘

ΑΓॏΈΛେ෯ʹ্ঢͤ͞Δͷ͸༗ޮͰ͸ͳ͍͜ͱ͕ʹࢉܭ࠶ͱ͍ͯͨ͜͠ͱ͔Βɺࢉ͚

Θ͔ͬͨɻ

ຊڀݚͰ͸ɺ15ͷϥϯΫΛؚΉࢮҼϥϯΩϯάͱ͍͏ݶΒΕͨҩֶ஌ࣝΛ׆༻͢Δࡍ

ʹɺWord2VecΛ༻͍ͯɺϥϯΩϯά֎ͷҩֶ୯ޠʹରͯ͠΋ɺϥϯΫ୯ޠͱͷྨࣅ౓ʹ

ΑΓऀױͷॏ঱౓ͱ͍͏؍఺͔ΒॏΈΛ͢ࢉܭ࠶Δ͜ͱΛՄೳʹ͓ͯ͠Γɺ͜ͷΑ͏ͳݶ

ΒΕͨ஌ࣝΛ֦ுͯ͠ίϯϐϡʔλʹͱͬͯޠͷҙຯཧղΛଅਐ͢Δํ๏͸ɺҙຯΛྀߟ

ͯ͠ॏΈΛ༩͑Δ༷ʑͳख๏ʹ͓͍ͯ༗ޮͰ͋Δͱ͑ߟΒΕΔɻ
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ୈ6ষ ݁࿦

6.1 ·ͱΊ

ຊ࿦จͰ͸ɺ๲େͳσʔλ͕ଘ͠ࡏɺ೔ʑ૿Ճ͍ͯ͠ΔςΩετσʔλͷ෼ੳͷج൫ͱ

ͳΔɺ୯ޠʹରͯ͠ॏཁ౓ͷ؍఺͔ΒॏΈΛ਺஋Ͱ༩͑ͯจॻΛࢉܭՄೳͳࣜܗʹม͢׵

Δ୯ޠͷॏΈ෇͚ख๏ʹ͍ͭͯɺҩֶจॻʹ͓͚ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ

։ൃͨ͠ɻ

ୈ 1ষͰ͸ɺςΩετσʔλͷ෼ੳͷॏཁੑͱ఻౷తͳख๏Ͱ͋ΔTFIDF͕୯ޠͷස

౓৘ใʹΑΓॏΈ͕෇༩͞Ε͍ͯͯ୯ޠͷҙຯྀ͕͞ߟΕ͍ͯͳ͍͜ͱΛड़΂ͨɻ࣍ʹɺ

ҩֶ෼໺ʹ͓͚Δҩֶ࿦จ΍ిࢠΧϧςͱ͍ͬͨҩֶจॻͷ෼ੳͱͦͷ՝୊ʹ͍ͭͯड़

΂ͨɻ՝୊ʹ͓͍ͯ͸ɺཧ࿦త՝୊ͱ࣮຿త՝୊ͷ 2ͭΛઃఆͨ͠ɻཧ࿦త՝୊͸ɺจॻ

෼ੳͰѻ͏λεΫʹΑͬͯҙຯͷଊ͑ํ͕มԽ͢ΔதͰɺద੾ͳҩֶ஌ࣝΛ૊ΈࠐΈͳ

͕Βɺ༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰද͢ݱΔ͜ͱͱͨ͠ɻͦͷഎܠͱͯ͠͸ɺҩֶจॻ

Λର৅ͱͨ͠୯ޠͷॏΈ෇͚ख๏ʹؔ͢ΔڀݚͰ͸ɺTFIDFΛ༻͍ͨॏΈ෇͚͚ͩͰͳ

͘ɺTFIDFΛ֦ுͯ͠୯ޠͷҙຯΛྀͨ͠ߟॏΈ෇͚ख๏͕͜Ε·Ͱଟ͘։ൃ͞Ε͍ͯ

Δɻ͔͠͠ͳ͕ΒɺͦΕΒ͸৘ใࡧݕ΍෼ྨɺηϯνϝϯτ෼ੳͱ͍ͬͨ͋Δಛఆͷλ

εΫʹର͢Δख๏ͱͳ͓ͬͯΓɺλεΫʹґଘ͠ͳ͍ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ͷϑ

ϨʔϜϫʔΫ͸͜Ε·ͰΈΒΕͳ͔ͬͨɻ͕ͨͬͯ͠ɺຊ࿦จͰ͸্هͷཧ࿦త՝୊Λઃ

ఆͨ͠ɻϏδωεʹ͓͚Δ࣮຿తͳ՝୊͸ɺҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ͱ͍͏ૅجత

ͳڀݚΛޮՌతʹ࣮ફʹ݁ͼ͚ͭΔϑϨʔϜϫʔΫΛߏங͢Δ͜ͱͱͨ͠ɻͦͷഎܠͱ͠

ͯ͸ɺҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ʹΑΔมޙ׵ͷจॻΛೋ࣍ར༻͠෼ੳʹద༻

͢Δʹ͸ɺͲͷΑ͏ͳจॻΛ༻͍͍ͯΔͷ͔΍ͲͷΑ͏ͳ෼ੳʹద༻͢Δͷ͔ɺͲͷΑ͏
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ͳҙຯΛଊ͑Δͷ͔ͱ͍ͬͨ໰୊ʹରԠ͢Δඞཁ͕͋Δͱ͑ߟΒΕΔɻ͔͠͠ͳ͕Βɺͦ

ͷͨΊͷϑϨʔϜϫʔΫ͕͜Ε·Ͱଘ͍ͯ͠ࡏͳ͔ͬͨɻ͕ͨͬͯ͠ɺຊ࿦จͰ͸্هͷ

࣮຿త՝୊Λઃఆͨ͠ɻͦͯ͠ɺ͜ΕΒͷ՝୊Λղܾ͢ΔͨΊͷຊ࿦จͷண؟఺ͱͯ͠ɺ

୯ޠͷॏΈ෇͚ͱ͍͏ࢉܭϓϩηεΛਓ͕ͨͬߦΒͲ͏ͳΔ͔Λ·ͣ͑ߟɺਓͷೝ஌ϓϩ

ηεʹண໨͢Δͱɺਓ͕૝͢ىΔঢ়گʹΑͬͯ୯ޠͷॏཁ౓͸มԽ͠ಘΔ͜ͱ͕Έ͑ͯ͘

Δ͜ͱΛड़΂ͨɻ͜Ε͸ɺঢ়گΛಛ௃͚ͮΔϑϨʔϜ͕୯ޠͷҙຯΛׂΓ౰ͯΔͱ͢Δϑ

ϨʔϜҙຯ࿦ͷ͑ߟͰઆ໌Ͱ͖ɺ͜ͷํ͑ߟΛ୯ޠͷॏΈ෇͚ख๏ʹऔΓೖΕΔ͜ͱͰɺ

୯ޠͷҙຯ͸༷ʑͳࢹ఺Ͱଊ͑ΒΕΔ͜ͱɺ·ͨ۩ମతͳԠ༻ʹద͢ΔඦՊࣄయతҙຯͱ

ͷҙຯΛཧղ͢Δ͜ͱ͕ՄೳʹͳΔ͜ͱΛड़΂ͨɻͦ͜Ͱɺຊ࿦ޠ͕ػࢉܭ఺͔Β؍͏͍

จͷ໨తͱͯ͠ɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛ༻͍ͯɺઃఆ͢Δจॻ෼ੳͷ͋Δ໨తʹద͠

ͨҙຯΛྀͨ͠ߟҩֶ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͢Δ͜ͱͱͨ͠ɻຊ࿦จͰ͸ɺจॻ෼ੳ

ͱͯ͠ಛʹ৘ใࡧݕͱ༧ଌͱ͍͏ҩֶ෼໺ʹ͓͚Δॏཁͳ՝୊Ͱ͔͕ͭڀݚ੝ΜʹߦΘΕ

͍ͯΔ 2ͭΛઃఆ͠ɺҩֶจॻͷ৘ใࡧݕͱిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌͱ͍͏ 2

ͭͷ۩ମతͳ໨తʹదͨ͠ҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͷ։ൃΛ͜͏ߦͱͱͨ͠ɻ

ຊ࿦จͷ໨తΛୡ੒͢ΔͨΊʹɺ2ͭͷϑϨʔϜϫʔΫΛఏҊ͢Δ͜ͱΛड़΂ͨɻ1ͭ͸ɺ

ϑϨʔϜҙຯ࿦ͷํ͑ߟΛ୯ޠͷॏΈ෇͚ʹऔΓೖΕΔखॱΛड़΂ɺͦͷఏҊखॱʹͮج

͍ͨॏΈ෇͚ϑϨʔϜϫʔΫΛࣔͨ͠ɻ΋͏ 1ͭ͸ɺҩֶ஌ࣝද͍ͨͮجʹݱɺҩֶจॻ

෼ੳʹڞ௨͢ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ϑϨʔϜϫʔΫΛड़΂ͨɻষͷޙ࠷ʹຊ࿦

จͷ 5ͭͷݙߩͱɺຊ࿦จͷҎ߱ͷߏ੒Λड़΂ͨɻ

ୈ 2ষͰ͸ɺҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏ͷؔ࿈ڀݚͱͯ͠ɺΦϯτϩδʔͱ୯

ͷ֓ཁΛड़΂ͨɻͦͯ͠จॻ෼ڀݚߦઌͨ͠༺׆ͷΫϥε৘ใʹ͍ͭͯड़΂ɺͦΕΒΛޠ

ੳ͝ͱͷ՝୊ͱͯ͠ɺಛʹҩֶ࿦จͷ৘ใࡧݕͱిࢠΧϧςͷࢮ๢༧ଌʹ͓͚Δؔ࿈ڀݚ

ͱͦͷ՝୊Λड़΂ɺఏҊ͢Δख๏ͷ֓ཁΛड़΂ͨɻ

ୈ 3ষͰ͸ɺຊ࿦จͰఏҊ͢ΔϑϨʔϜϫʔΫΛड़΂ͨɻ࢝ΊʹϑϨʔϜҙຯ࿦ͷ͑ߟ

ํΛ୯ޠͷॏΈ෇͚ख๏΁ద༻͢ΔͨΊͷखॱΛड़΂ɺͦͷఏҊखॱʹͮ͘جҙຯΛྀߟ

ͨ͠ॏΈ෇͚ͷϑϨʔϜϫʔΫΛड़΂ͨɻ͜ͷϑϨʔϜϫʔΫʹΑΓɺϑϨʔϜҙຯ࿦ͷ

72



͠༺׆ͷΫϥε৘ใΛޠͱಉ༷ʹΦϯτϩδʔͱ୯ڀݚΛऔΓೖΕͳ͕Βɺؔ࿈ํ͑ߟ

ͯɺҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃͨ͠ɻ࣍ʹɺҩֶ஌ࣝද͍ͨͮجʹݱɺҩ

ֶจॻ෼ੳʹڞ௨͢ΔҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ϑϨʔϜϫʔΫΛड़΂ͨɻఏҊ͢Δ

ҩֶ஌ࣝදݱ͸ɺҩֶจॻ಺ͷ୯ޠΛ֊૚Ͱ۠෼͚͠ɺͦͷ۠෼͚ͨ͠ΧςΰϦʔʹର͠

ͯॏΈΛ༩͑ɺͦͷΧςΰϦʔ಺ʹଐ͢Δ୯ޠ͸࿈ଓ஋ͰॏΈΛ෇༩Ͱ͖Δ৔߹Λআ͖ɺ

શͯʹͦͷΧςΰϦʔͷॏΈΛಉ͡Α͏ʹ෇༩͢Δ͜ͱͰ͋ͬͨɻҙຯͷࢹ఺ΛػࢉܭͰ

ද͢ݱΔͨΊʹɺͦΕΒͷΧςΰϦʔ಺ͷ୯ूޠ߹ʹΑΓ༷ʑͳҙຯͷࢹ఺Λػࢉܭʹཧ

ղͤͨ͞ɻޙ࠷ʹɺఏҊख๏ͷຊ࿦จ಺ͷҐஔ͚ͮΛड़΂ͨɻ

ୈ 4ষͱୈ 5ষͰ͸ɺୈ 3ষͰఏҊͨ͠ϑϨʔϜϫʔΫΛ༻͍ͯɺઃఆͨ͠৘ใࡧݕͱ

༧ଌͱ͍͏ͦΕͧΕͷ໨తʹదͨ͠ॏΈ෇͚ख๏ΛఏҊ͠ɺͦͷ༗ޮੑΛࣔͨ͠ɻҩֶ࿦

จͷ৘ใࡧݕͰ͸ɺػցֶशͷख๏ʢLDAʣʹΑΔτϐοΫ৘ใΛ༻͍ͯɺҩֶ୯ޠͷ

ҰൠੑٴͼಛఆੑΛଊ͑ͨॏΈ෇͚ख๏Λ։ൃͨ͠ɻిࢠΧϧςΛ༻͍ͨࢮ๢༧ଌͰ͸ɺ

ͷॏޠ఺͔Β୯؍ͷॏ঱౓ͱ͍͏ऀױΔ͜ͱͰɺ͢༺׆ҼϥϯΩϯάͱ͍͏ҩֶ஌ࣝΛࢮ

ཁ౓Λଊ͑ͨॏΈ෇͚ख๏Λ։ൃͨ͠ɻిࢠΧϧςΛ༻͍ͨࢮ๢༧ଌͰ͸ɺ2ͭͷվྑख

๏Λड़΂ɺνϟʔϧιϯซଘ࣬ࢦױ਺΍ػցֶशख๏ͷWord2VecΛ׆༻͢Δ͜ͱͰվྑ

ͷ༗ޮੑ΋ࣔ͞Εͨɻ

ୈ 6ষͰ͸ɺ͜Ε·Ͱຊ࿦จͷ·ͱΊΛड़΂͖ͯͨɻຊ࿦จͷ໨త͸ɺϑϨʔϜҙຯ࿦

ͷํ͑ߟΛ༻͍ͯɺ໨తʹదͨ͠ҙຯΛྀͨ͠ߟҩֶ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͢Δ͜

ͱͰ͋ͬͨɻϑϨʔϜҙຯ࿦ͷํ͑ߟΛऔΓೖΕΔ͜ͱͰɺओͳલఏͱͯ͠ɺ୯ޠͷॏཁ

౓ͷܾఆͷํ࢓͸Ұҙʹܾ·ΒͣɺॏΈ෇͚ΛͲͷΑ͏ͳจॻ෼ੳʹద༻͢Δ͔ɺͲͷΑ

͏ͳจॻΛ༻͍Δ͔ɺͱ͍ͬͨ૝͢ىΔঢ়گʢࢹ఺ʣʹґଘ͢ΔͨΊଟ༷Ͱ͋Δ͜ͱΛอ

࣋ͨ͠ɻ·ͨɺओͳҙຯͱͯ͠ɺػࢉܭʹ۩ମతͳԠ༻ʹదͨ͠ඦՊࣄయతҙຯΛཧղ͞

ͤΔ͜ͱ͕Ͱ͖ͨɻୈ 4ষͱୈ 5ষͰఏҊͨ͠৘ใࡧݕͱ༧ଌͷ໨తʹదͨ͠։ൃख๏ʹ

͓͍ͯɺҩֶจॻΛ༻͍ͨ৘ใࡧݕͰ͸ɺҩֶ୯ޠͷಛఆੑͱͯ͠ىڞͷภΓͷࢹ఺ʹΑ

ΔඦՊࣄయతҙຯΛֶशʹΑΓଊ͑ɺͦͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͠ɺ

৘ใࡧݕͷ࣮ݧͰͦͷ༗ޮੑΛࣔͨ͠ɻిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌͰ͸ɺऀױͷ
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ॏ঱౓ͷࢹ఺ʹΑΔඦՊࣄయతҙຯΛطଘͷඦՊࣄయత஌ࣝͰ͋ΔࢮҼϥϯΩϯάΛ΋

ͱʹଊ͑ɺͦͷҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ख๏Λ։ൃ͠ɺࢮ๢༧ଌͷ࣮ݧͰͦͷ༗ޮ

ੑΛࣔͨ͠ɻ͞ΒʹɺΑΓద੾ʹऀױͷॏ঱౓Λଊ͑ΔͨΊͷ 2ͭͷվྑख๏Λ։ൃ͠ɺ

ͦΕͧΕͷվྑͷ༗ޮੑΛࣔͨ͠ɻ͕ͨͬͯ͠ɺຊ࿦จͷ໨తͰ͋ΔɺϑϨʔϜҙຯ࿦ͷ

ͷॏΈ෇͚ख๏ͷ։ൃ͕ୡ੒͞Εޠҩֶ୯ྀͨ͠ߟΛ༻͍ͯɺ໨తʹదͨ͠ҙຯΛํ͑ߟ

ͨͱ͑ߟΒΕΔɻҎ߱Ͱ͸ɺຊ࿦จͷఏҊख๏ͷಛ௃ͱ՝୊ɺޮՌΛड़΂Δɻ

6.2 ຊ࿦จͷఏҊख๏ͷಛ௃ɾ՝୊ɾޮՌ

6.2.1 ຊ࿦จͷఏҊख๏ͷಛ௃

6.2.1.1 ਓͷೝ஌ϓϩηεΛߟࢀʹͨ͠ॏΈ෇͚

ຊ࿦จͰ͸ɺਓؒͷৼΔ෣͍Λߟࢀʹɺ୯ޠͷॏΈ෇͚ͱ͍͏ࢉܭख๏Λরࣹ͠௚͠

ͨɻͦΕʹΑͬͯɺ୯ޠͷॏཁ౓ͷܾఆͷํ࢓͸ɺਓ͕૝͢ىΔঢ়گʹΑͬͯมԽ͢Δɺ

ͱ͍͏લఏΛอ͍࣋ͯ͠Δ͜ͱ͕ಛ௃Ͱ͋Δɻ͜ͷঢ়گΛઆ໌Ͱ͖ΔϑϨʔϜҙຯ࿦ͷߟ

͑ํʢঢ়گΛಛ௃෇͚Δ͋ΔϑϨʔϜΛ͑ߟΔ͜ͱͰɺͦͷϑϨʔϜ͕͋Δ୯ޠͷҙຯΛ

ׂΓ౰ͯΔʣΛऔΓೖΕΔ͜ͱͰɺ୯ޠͷҙຯ͸༷ʑͳࢹ఺Ͱଊ͑ΒΕΔ͜ͱΛલఏͱ͠

ͯอ࣋͠ɺ͔ͭɺ۩ମతͳԠ༻ʹదͨ͠ඦՊࣄయతҙຯͷ؍఺͔Β͕ػࢉܭ୯ޠͷҙຯΛ

ཧղ͢Δ͜ͱΛՄೳʹͨ͠ɻͦΕʹΑͬͯɺ࣮ફΛॏͨ͠ࢹ໨త޲ࢤͷҙຯΛྀͨ͠ߟॏ

Έ෇͚ͷ։ൃΛՄೳʹͨ͠఺͕ຊ࿦จͷಛ௃Ͱ͋Δͱ͑ߟΒΕΔɻ

6.2.1.2 ҙຯ֊૚͔ΒΈΔೋஈ֊ͷॏΈ෇͚

୯ޠͷҙຯΛ֊૚ͱͯ͠ΈΔͱɺຊڀݚͷಛ௃͸ɺ୯͕ޠͲͷྖҬʹଐ͍ͯ͠Δ͔ͱ͍

͏Ұ֊૚ͷҙຯΛΦϯτϩδʔʹΑΓଊ͑Δ͚ͩͰ͸ͳ͘ɺ͞ΒʹͦͷྖҬ୯ؒޠͰͷඦ

Պࣄయతҙຯͷ؍఺ʹΑΔҙຯతͳҧ͍ͱ͍͏୯ޠͷೋ֊૚ͷҙຯ΋ෳ਺ͷҩֶ஌ࣝ΍

ΒΕΔɻ͑ߟցֶशʹΑΓଊ͑ͨॏΈ෇͚Ͱ͋Δͱػ
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6.2.1.3 Φϯτϩδʔͷ׆༻ʹΑΔඦՊࣄయత஌ࣝͷࢀর

ΦϯτϩδʔΛ׆༻͢Δ͜ͱͰɺҩֶจॻ಺ͷ୯ޠͷ֓೦ͷ؍఺͔Βɺҩֶ୯͏͔ͦޠ

Ͱͳ͍͔ΛࣝผͰ͖ͨɻ·ͨɺ୯ޠͷ֓೦৘ใΛ׆༻͢Δ͜ͱʹΑΓɺ୯ޠΛ ICD-10ͷ

ҩֶ஌ࣝ΍ࢮҼϥϯΩϯάͱ͍͏ඦՊࣄయత஌ࣝ΁Ϛοϐϯά͢Δ͜ͱ͕Մೳʹͳͬͨɻ

͜ͷΑ͏ʹɺΦϯτϩδʔͷ׆༻ʹΑΓޠ͕ػࢉܭͷҙຯΛཧղ͢ΔͨΊʹඦՊࣄయత஌

ࣝΛࢀর͢Δํ๏ΛఏҊͨ͜͠ͱ͕ຊ࿦จͷಛ௃Ͱ͋Δͱ͑ߟΒΕΔɻ

6.2.1.4 αʔϏεࢹ఺

୯ޠͷॏΈ෇͚ͱ͍͏ࢉܭख๏ʹαʔϏεͷࢹ఺ΛऔΓೖΕ͍ͯΔ఺΋ಛ௃Ͱ͋Δɻ

αʔϏεͷՁ஋͸ͦΕΛड͚औΔਓʹΑܾͬͯ·Δͱ͍͏αʔϏεͷํ͑ߟͱಉ༷ʹɺຊ

Δ͜ͱ͔͍ͯͤ͞ʹػࢉܭ΋͋Δ໨తΛઃఆ͠ɺͦͷ໨తʹదͨ͠ҙຯͷଊ͑ํΛڀݚ

Βɺ্هͷαʔϏε֓೦͕ఏҊख๏ͷૅجΛͳ͍ͯ͠Δɻ

6.2.1.5 Ԡ༻Մೳੑ

୯ޠͷॏΈ෇͚͸ɺ୯ޠʹରͯ͠ॏཁ౓ͷ؍఺͔ΒॏΈΛ༩͑ɺจॻΛࢉܭՄೳͳࣜܗ

ʹม͢׵Δจॻ෼ੳͷج൫ͱͳΔख๏Ͱ͋Δɻຊ࿦จͰ։ൃ͖ͯͨ͠ॏΈ෇͚ख๏͸ɺ఻

౷తͳख๏Ͱ͋ΔTFIDFΛϕʔεʹ͍ͯ͠ΔͨΊɺจॻΛϕΫτϧ্ۭؒͰ؆қʹҩֶ

จॻΛࢉܭՄೳͳࣜܗͰද͠ݱɺ஝ੵͰ͖Δɻ͞ΒʹɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛऔΓೖ

Ε͍ͯΔ͜ͱͰɺଟ༷ͳࢹ఺ͷҙຯΛอ࣋͠ͳ͕Βɺσʔλͷೋ࣍ར༻ͱ༷ͯ͠ʑͳจॻ

෼ੳ΁ͷద༻͕ՄೳʹͳΔͱ͑ߟΒΕΔɻຊڀݚͰ͸ɺΦϯτϩδʔΛ׆༻ͯ͠ҩֶ୯ޠ

ͷࣝผͱଞͷҩֶ஌ࣝ΁ͷϚοϐϯάΛ͢Δ͜ͱͰɺҩֶจॻ಺ͷ୯ޠΛ֊૚తʹ۠෼͚

͠ɺͦͷ۠෼͚ͨ͠ΧςΰϦʔΛॏΈ෇͚ʹ׆༻͍ͯ͠ΔͨΊɺఏҊख๏͸Φϯτϩδʔ

͕੔උ͞Ε͍ͯΔྖҬͷจॻ෼ੳ΁ͷԠ༻͕ಛʹظ଴Ͱ͖Δɻ
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6.2.1.6 ৽ੑن

୯ؒޠͷ֓೦ؔ܎Λ֊૚ߏ଄ͰγεςϚςΟοΫʹද͢ݱΔΦϯτϩδʔ [9]ʹΑΓɺ୯

ͳ͕Βྀ͠ߟͷҙຯతଆ໘Λޠ TF-IDFΛվྑ͠ɺҩֶจॻʹద༻͢Δڀݚ͸ଟ͋͘Δ

ʢઌڀݚߦͷྫ [56, 21]ʣɻΦϯτϩδʔ͚ͩͰͳ͘ɺΫϥε৘ใΛ׆༻ͨ͠ϋΠϒϦου

ͳॏΈ෇͚ख๏΋ҩֶ࿦จσʔλΛ༻͍ͯ։ൃ͞Ε͍ͯΔ [53, 58]ɻઌڀݚߦͱಉ༷ʹɺ

ຊ࿦จ΋ΦϯτϩδʔͱΫϥε৘ใΛ׆༻ͨ͠ॏΈ෇͚ख๏Λ͖ͨͯͬߦɻಛʹɺUMLS

ͷΦϯτϩδʔͱ୯ޠͷλΠϓ΍τϐοΫɺࢮҼϥϯΫͱ͍ͬͨΫϥε৘ใΛ׆༻ͨ͠ॏ

Έ෇͚ΛఏҊ͖ͯͨ͠ɻઌڀݚߦͱҟͳΔ఺͸ɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛऔΓೖΕͯɺ

࣮ફΛॏͨ͠ࢹ໨త޲ࢤͷॏΈ෇͚ϑϨʔϜϫʔΫΛ༻͍͍ͯΔ͜ͱɺ୯ޠͷҙຯΛඦՊ

఺͔Βೋ֊૚Ͱଊ͍͑ͯΔ͜ͱɺ۩ମతʹ͸ɺUMLSΦϯτϩδʔͱͦ؍యతҙຯͷࣄ

͔͜ΒಘΒΕΔ୯ޠλΠϓ͚ͩͰͳ͘ɺଞͷҩֶ஌ࣝʹΑΔࢮҼϥϯΫ΍ֶशʹΑΓऔಘ

͢Δ୯ޠͷτϐοΫͱ͍͏Ϋϥε৘ใΛ׆༻ͯ͠ɺ৘ใࡧݕʹదͨ͠ҩֶ୯ޠͷಛఆੑͷ

ॏΈͱɺࢮ๢༧ଌʹదͨ͠ऀױঢ়ଶͷॏ঱౓ͷॏΈΛଊ͑ͨख๏Λ։ൃͨ͜͠ͱͰ͋Δͱ

ͷޠΔ୯͢ىਓ͕૝ʹػࢉܭ͍͓ͯʹͷॏΈ෇͚ޠΒΕΔɻ͞Βʹɺຊ࿦จͰ͸ɺ୯͑ߟ

༷ʑͳҙຯͷࢹ఺Λཧղͤ͞Δ৽ͨͳҩֶ஌ࣝදݱΛఏҊͨ͜͠ͱ͕ɺઌڀݚߦͱҟͳΔ

఺Ͱ͋Δͱ͑ߟΒΕΔɻҩֶ஌ࣝදݱ͸ɺҩֶ஌ࣝʢಛʹϥϯΩϯάʣ΍ػցֶशΛ༻͍

ͳ͕ΒΦϯτϩδʔ΍୯ޠͷΫϥε৘ใΛ׆༻ͯ͠ɺҩֶจॻ಺ͷ୯ޠΛ֊૚తʹ۠෼͚

͠ɺͦΕͧΕͷΧςΰϦʔ಺ͷ୯ूޠ߹Λҙຯͷࢹ఺ͱͯ͠ػࢉܭʹදͤ͞ݱΔ͜ͱΛՄ

ೳͱͨ͠ɻͦͯ͠ɺ͜ͷҩֶ஌ࣝදݱΛ׆༻ͯ͠ɺΧςΰϦʔʹରͯ͠ॏΈΛ෇༩͢Δ͜

ͱͰʢ࿈ଓ஋Λ෇༩Ͱ͖Δ৔߹Λআ͍ͯʣɺΧςΰϦʔ಺ͷ୯ޠʹಉ͡ॏΈΛ෇༩ͤ͞Δ

ͱ͍͏จॻ෼ੳʹڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫΛఏҊͨ͠ɻ

6.2.2 ຊ࿦จͷఏҊख๏ͷ՝୊

ຊ࿦จͰఏҊͨ͠ 2ͭͷϑϨʔϜϫʔΫʹ͍ͭͯɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛऔΓೖΕ

ͨॏΈ෇͚ϑϨʔϜϫʔΫͷ՝୊Ͱ͸ɺϑϨʔϜҙຯ࿦ͷํ͑ߟΛऔΓೖΕΔखॱ͸Ͳ

76



ͷ෼໺ͷจॻ෼ੳʹ΋ద༻Ͱ͖Δͱ͑ߟΒΕΔ͕ɺ͋Δ෼໺ͷ୯ޠͷඦՊࣄయతҙຯΛ

ଊ͑Δํ๏͸ɺͦͷ෼໺ͷจॻͷಛ௃΍ɺ෼໺Ͱར༻Մೳͳ஌ࣝͳͲʹґଘ͢Δͱ͑ߟΒ

ΕΔɻఏҊ͢Δҩֶ஌ࣝදͮ͘جʹݱจॻ෼ੳʹڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫͰ͸ɺ

ҩֶ୯ޠͷࣝผ΍ଞͷҩֶ஌ࣝ΁ͷϚοϐϯάͷࡍʹɺಛʹΦϯτϩδʔʹ͍͍ͯͮجΔ

ͨΊɺΦϯτϩδʔ͕੔උ͞Ε͍ͯͳ͍෼໺΁ͷద༻͸ࠔ೉Ͱ͋Δͱ͑ߟΒΕΔɻҩֶ஌

ࣝදݱʹ͓͍ͯ͸ɺදݱΛ֦ு͍ͤͯ͘͞ࡍʹɺis-a͚ؔͩ܎Ͱͳ͘ɺ֓೦ؒͷଞͷؔ܎

ੑΛهྀͯ͠ߟड़͍ͯ͘͠ඞཁ͕͋Δͱ͑ߟΒΕΔɻ

ຊ࿦จͷର৅͸ҩֶจॻͰ͋ΔͨΊɺಘΒΕͨ݁ՌʢσʔλʣΛҩྍ΁Ԡ༻͢Δ͜ͱ

͸ɺऀױͷճ෮΍҆શʹେ͖ͳӨڹΛٴ΅͢͜ͱʹͳΔɻ·ͨɺ݁Ռͷղऍʹ͸͍ߴઐ໳

ੑ͕ඞཁͰ͋Δͱ͑ߟΒΕΔɻ͞Βʹղऍͷํ࢓͸ड͚औΔਓͷཱ৔΍͍ࢥͳͲʹΑͬͯ

ҟͳΔͱ͑ߟΒΕΔɻ͕ͨͬͯ͠ɺಘΒΕͨ݁ՌΛҩྍ΁Ԡ༻͢ΔͨΊʹɺऀױ΍ઐ໳Ո

ʢҩऀʣɺٕज़ऀͳͲͷ͍ࢥ΍͑ߟΛྀ͢ߟΔඞཁ͕͋Δͱ͑ߟΒ͑Δɻ

6.2.3 ຊ࿦จͷఏҊख๏ͷޮՌ

6.2.3.1 ֶज़΁ͷޮՌ

͜Ε·ͰҩֶจॻΛର৅ͱͨ͠୯ޠͷॏΈ෇͚ख๏ʹؔ͢ΔڀݚͰ͸ɺTFIDFͱ͍͏

୯ޠͷස౓৘ใͷΈΛྀͨ͠ߟॏΈ෇͚͚ͩͰͳ͘ɺTFIDFΛ֦ுͯ͠୯ޠͷҙຯΛߟ

ྀͨ͠ॏΈ෇͚ख๏͕ଟ͘։ൃ͞Ε͖͍ͯͯΔɻ͔͠͠ɺͦΕΒ͸৘ใࡧݕ΍෼ྨɺηϯ

νϝϯτ෼ੳͱ͍ͬͨ͋Δಛఆͷ෼ੳʹର͢Δख๏Ͱ͋Γɺ෼ੳʹґଘ͠ͳ͍ҙຯΛྀߟ

ͨ͠୯ޠͷॏΈ෇͚ϑϨʔϜϫʔΫ͸͜Ε·ͰΈΒΕͳ͔ͬͨɻ͕ͨͬͯ͠ɺཧ࿦తͳ՝

୊ͱͯ͠ɺର৅ͱ͢Δจॻ෼ੳʹΑͬͯҙຯͷଊ͑ํ͕มԽ͢ΔதͰɺద੾ͳҩֶ஌ࣝΛ

૊ΈࠐΈͳ͕Βɺ༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰද͢ݱΔ͜ͱͱઃఆͨ͜͠ͷ՝୊Λղܾ

͢ΔͨΊʹɺຊ࿦จͰ͸ɺࢮҼϥϯΩϯάͱ͍ͬͨҩֶ஌ࣝ΍ػցֶशΛ༻͍ͳ͕ΒΦϯ

τϩδʔ΍୯ޠͷΫϥε৘ใΛ׆༻͢Δ͜ͱͰɺҩֶจॻ಺ͷ୯ޠΛ֊૚తʹ۠෼͚͠ɺ

ͦΕͧΕͷΧςΰϦʔ಺ͷ୯ूޠ߹Λҙຯͷࢹ఺ͱͯ͠ػࢉܭʹදͤ͞ݱɺ࿈ଓ஋Λ෇༩
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Ͱ͖Δ৔߹Λআ͍ͯΧςΰϦʔʹରͯ͠ॏΈΛ෇༩͢Δ͜ͱͰɺΧςΰϦʔ಺ͷ୯ޠʹಉ

͡ॏΈΛ༩͑Δͱ͍͏จॻ෼ੳʹڞ௨͢ΔॏΈ෇͚ϑϨʔϜϫʔΫΛఏҊͨ͠ɻ͜ͷΑ͏

ʹɺ୯ޠͷॏΈ෇͚ʹ͓͍ͯػࢉܭʹਓ͕૝͢ىΔ୯ޠͷ༷ʑͳҙຯͷࢹ఺Λཧղͤ͞Δ

৽ͨͳҩֶ஌ࣝදݱͷఏҊʹΑΓɺ༷ʑͳҙຯͷࢹ఺ΛػࢉܭͰදݱͰ͖ΔΑ͏ʹͳͬͨ

͜ͱ͕ຊ࿦จͷֶज़తͳޮՌͰ͋Δͱ͑ߟΒΕΔɻ

6.2.3.2 ࣾձ΁ͷޮՌ

͜Ε·ͰҙຯΛྀͨ͠ߟ୯ޠͷॏΈ෇͚ͱ͍͏ૅجతͳڀݚΛޮՌతʹ࣮ફʹ݁ͼ͚ͭ

ΔͨΊͷϑϨʔϜϫʔΫ͕ଘ͍ͯ͠ࡏͳ͔ͬͨɻ͕ͨͬͯ͠ɺϏδωεʹ͓͚Δ࣮຿తͳ

՝୊ͱͯ͠ɺ୯ޠͷҙຯΛྀͨ͠ߟॏΈ෇͚ʹΑΔࢉܭՄೳͳࣜܗʹมޙ׵ͷจॻΛೋ࣍

ར༻͠෼ੳʹద༻͢Δʹ͋ͨͬͯɺͲͷΑ͏ͳจॻΛ༻͍͍ͯΔͷ͔ɺͲͷΑ͏ͳ෼ੳʹ

ద༻͢Δͷ͔ɺͲͷΑ͏ͳҙຯΛଊ͑Δͷ͔ͱ͍ͬͨ໰୊ʹରԠ͢Δ࣮ફʹଈͨ͠ϑϨʔ

ϜϫʔΫΛߏங͢Δ͜ͱͱઃఆͨ͠ɻ͜ͷ՝୊ͷͨΊʹຊ࿦จͰ͸ɺ୯ޠͷॏΈ෇͚ͱ͍

ͷҙຯ͸༷ʑޠΛద༻͢Δ͜ͱʹΑͬͯɺ୯ํ͑ߟख๏ʹରͯ͠ϑϨʔϜҙຯ࿦ͷࢉܭ͏

ͳࢹ఺Ͱଊ͑ΒΕΔ͜ͱΛલఏͱͯ͠อ࣋͠ɺ۩ମతͳԠ༻ʹదͨ͠ඦՊࣄయతҙຯͱ͍

ͷॏΈ෇ޠͷҙຯΛཧղ͢Δ͜ͱΛՄೳʹͨ͠ɻͦΕʹΑΓɺ୯ޠ୯͕ػࢉܭ఺͔Β؍͏

͚ͱ͍͏จॻ෼ੳͷૅجతख๏ΛޮՌతʹ࣮ફʹ݁ͼ͚ͭΔͨΊɺ࣮ફΛॏͨ͠ࢹ໨తࢤ

ͷॏΈ෇͚ख๏ͷ։ൃ͕Մೳͱͳͬͨ͜ͱ͕ຊ࿦จͷࣾձతͳޮޠ୯ྀͨ͠ߟͷҙຯΛ޲

ՌͰ͋Δͱ͑ߟΒΕΔɻ

ຊ࿦จͰ͸ҩֶจॻΛର৅ʹҙຯΛྀͨ͠ߟॏΈ෇͚Λ͕ͨ͠ɺఏҊ͢ΔॏΈ෇͚ͷϑ

ϨʔϜϫʔΫʢඦՊࣄయతҙຯͷ؍఺͔ΒͲͷΑ͏ͳࢹ఺Ͱ୯ޠͷॏཁ౓Λଊ͑ɺͲͷΑ

͏ͳจॻ෼ੳͷ໨తʹద༻͢Δ͔Λ͑ߟΔˠͦͷͨΊʹػࢉܭʹͱͬͯඞཁͳ஌ࣝ΍ֶश

͸Կ͔Λ͑ߟΔˠઃఆͨ͠Ԡ༻ͷ৔໘ʹదͨ͠ख๏ͷͨΊͷద੾ͳ஌ࣝ΍ֶशΛ૊Έࠐ

ΉॏΈ෇͚ϓϩηεΛઃఆ͢Δʣ͸ɺଞͷ༷ʑͳ෼໺ͷจॻ෼ੳʹ΋ద༻͕ՄೳͰ͋Δͱ

ΒΕΔɻ͑ߟ

ಛʹɺຊ࿦จͰ͸ҩֶ࿦จͷ৘ใࡧݕͱిࢠΧϧςΛ༻͍ͨऀױঢ়ଶͷ༧ଌʢࢮ๢༧
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ଌʣʹదͨ͠ॏΈ෇͚ख๏Λ։ൃ͖ͯͨͨ͠Ίɺ͜ΕΒ͕ͲͷΑ͏ʹࣾձʹԠ༻Ͱ͖Δ͔

ʹ͍ͭͯҩऀɾऀױɾපӃͱ͍͏ 3ͭͷࢹ఺͔ΒҎԼʹड़΂Δɻ

1. ҩऀʹͱͬͯ͸ɺऀױঢ়ଶͷ༧ଌʹదͨ͠ॏΈ෇͚ख๏ʹΑΔࢉܭՄೳͳࣜܗʹม

ঢ়ऀױͷ༧ଌ΍ɺױ఺͔Βɺಛఆͷ࣬؍ͷจॻΛ༻͍ͯɺσʔλͷೋ࣍ར༻ͷޙ׵

ଶͷॏ঱౓ʹࣅྨ͍ͨͮج঱ྫࡧݕͱ͍ͬͨɺऀױͷϦεΫʹؔ͢Δ༷ʑͳจॻ෼

ੳʹΑΔ਍அࢧԉ͕ՄೳʹͳΔͱ͑ߟΒΕΔɻҩֶ࿦จͷ৘ใࡧݕʹదͨ͠ఏҊ͢

ΔॏΈ෇͚ख๏ͷ݁Ռ͔Β͸ɺҩֶ࿦จ͔Β਍ྍʹ໾ཱͭ৘ใͷޮՌతͳऔಘ͕ظ

଴Ͱ͖Δɻ

2. ঢ়ଶͷ༧ଌʹదͨ͠ॏΈ෇͚ख๏ͷ݁Ռ͔ΒɺηΧϯυΦϐऀױͱͬͯ͸ɺʹऀױ

χΦϯͷΑ͏ͳҙܾࢥఆࢧԉͷػձ͕ಘΒΕΔͱ͑ߟΒΕΔɻ·ͨɺҩֶ࿦จͷ৘

ใࡧݕʹదͨ͠ఏҊ͢ΔॏΈ෇͚ख๏ͷ݁Ռ͔ΒɺΠϯϑΥʔϜυίϯηϯτͷͨ

Ίɺ਍ྍʹ܎Δ৘ใఏڙʹΑΔҙܾࢥఆࢧԉͷػձ΋ಘΒΕΔͱ͑ߟΒΕΔɻ

3. පӃʹͱͬͯ͸ɺ৘ใࡧݕʹదͨ͠ॏΈ෇͚ख๏ͷ݁Ռ͔Βɺҩऀ͕਍ྍͷͨΊʹ

୳͍ͨ͠৘ใΛҩֶ࿦จ͔ΒޮՌతʹऔಘͰ͖Δ͜ͱʹΑΓɺ਍ྍ࣌ؒͷ୹ॖʹΑ

ΔපӃܦӦͷޮ཰Խ͕ظ଴Ͱ͖Δɻ·ͨɺऀױঢ়ଶͷ༧ଌʹదͨ͠ॏΈ෇͚ख๏ͷ

݁Ռ͔Βɺҩऀ͕ऀױͷϦεΫͷ؍఺͔Βऀױঢ়ଶΛద੾ʹ೺Ѳ͢Δ͜ͱͰ΋පӃ

଴Ͱ͖ΔɻظӦͷޮ཰Խ͕ܦ
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ँࣙ

࢝Ίʹɺ๺཮ઌ୺Պֶٕज़େֶӃେֶ஌ࣝՊֶڀݚՊͷઌੜํ΍ؔऀ܎ͷํʑʹɺ஌

ࣝՊֶͱ͍͏ֶ໰ʹؔ͢Δٛߨͷडߨ΍ TAͷۀ຿Λͤͯ͞௖͚ͨ͜ͱɺڀݚͷΞυό

Πε΍σΟεΧογϣϯΛͯ͠௖͍ͨ͜ͱʹྱޚΛਃ্͛͠·͢ɻ·ͨɺ׆ڀݚಈ΍೔ৗ

ੜ܎ʹ׆Δॾखଓ͖΍ΞυόΠεΛͯ͠௖ֶ͍ͨ಺ͷํʑʹྱޚਃ্͛͠·͢ɻത࢜ޙ

ԉॿͱͯ͠ɺDoctoralࡁܦͷֶ࣌ࡏ՝ఔظ Research Fellow (DRF)ͷ঑ྭۚͱ Research

Promotion Award (RPA)ͷڀݚܕ༺ޏ঑ྭۚΛ๺཮ઌ୺Պֶٕज़େֶӃେֶ͔Β௖͖·

ͨ͠ɻྱޚਃ্͛͠·͢ɻ·ͨɺ೔ຊֶੜࢧԉߏػ঑ֶۚͷԉॿʹྱޚΛਃ্͛͠·͢ɻ

͜ͷΑ͏ͳࡁܦతͳԉॿʹΑͬͯɺത࢜ظޙ՝ఔͰ׆ڀݚಈʹूத͢Δ͕ڥ؀ಘΒΕ·

ͨ͠ɻ

һͰ͋ΔHoڭಋࢦͷओࣨڀݚಈͰ͸ɺ·ͣɺॴଐ׆ڀݚ Tu Baoڭतʹ͸ଟ͘ͷ࣌ؒ

Λׂ͍ͯ͝ࢦಋΛͯ͠௖͖·ͨ͠ɻྱޚΛਃ্͛͠·͢ɻओࢦಋڭһ͔ΒֶΜͩଟ͘ͷ͜

ͱ͸͔ͯͤ͞׆ʹޙࠓ௖͖·͢ɻ·ͨɺॴଐֶձͷҰൠࣾஂ๏ਓ೔ຊҩྍ৘ใֶձ΍Ұൠ

ࣾஂ๏ਓਓ޻஌ೳֶձɺ஌ࣝڞ૑ϑΥʔϥϜɺֶࡍࠃձͷACIS౳Ͱͷֶձൃද΍࿦จͷ

ࠪಡʹ͓͍ͯɺΞυόΠε΍σΟεΧογϣϯΛͯ͠௖ֶ͍ͨ಺֎ͷઌੜํʹྱޚਃ্͠

͛·͢ɻͦͯ͠ɺ༧උ৹ࠪͰത࢜࿦จमਖ਼ͷͨΊʹଟ͘ͷ͝ࢦఠΛͯ͠௖͍ͨ৹ࠪһͷઌ

ੜํʹྱޚਃ্͛͠·͢ɻ

ͷ͸ɺԿΑΓ΋྆਌ͱՈ଒ͷଘ͖ͨͯ͑ߦಈ͕͜Ε·Ͱ׆ڀݚ๬ΜͰ͍͕ͨࢲɺʹޙ࠷

Λக͠·͢ɻँײʹΒͰ͢ɻ྆਌ͱՈ଒͔͕ͨͬ͋ࡏ
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