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ኴ 

ᄐխΔ։܂ᦫᤚဲნᙃᢝऱ۩ၞڇڗऄΔ൶ಘխֱ֮ۯઌᣂሽٙࠃאߒઔء

ऱᐙΖଈ٣ࢤኙᚨԫીݮڗଃЁڗ֗אኒΕڍയ৫ڗଃٵ।ᐛऱݮڗ࠹ܑ

ၞ۩խ֮ڗऱڗଃЁݮڗԫીࢤறऱ৬مΔၦ֏խ֮ڗऱଃݮኙᚨԫી

ଃٵڗխ֮֗אΔࢤኙᚨԫીݮऱଃڗխ֮ݫᖙࠀᆠࡳ࿓৫Ζຘመࣔᒔऱࢤ

۶ڕࢤ।ᐛ᥆ݮڗᦫᤚဲნᙃᢝᖵ࿓խΔڗխ֮۩ၞڇΔ൶ಘࢤയ৫ऱڗ

ኙଃᙃᢝ܂ᄐขسᐙऱᎁवᖵ࿓Ζኔ᧭։Կጟൣቼΰ1αٵଃയ৫܅

ΰlow HDαΕΰ2αٵଃയ৫/ଃݮኙᚨԫીࢤΰhigh HD/high P-OαΕ

ΰ3αٵଃയ৫/ଃݮኙᚨԫી܅ࢤΰhigh HD/low P-OαΖছࠟႈऱֺለ

ٵଃڗയ৫Հऱଃݮኙᚨԫીࢤய࣠Δۖ৵ࠟႈऱֺለঞڇଃݮኙᚨ

ԫીࢤՀऱٵଃڗയ৫ऱய࣠Ζኔ᧭ԫආრܒឰ܂ᄐΔઔߒ࣠᧩قΔڇ

ࠫٵଃڗയ৫ழΔଃݮኙᚨԫીࢤऱ֧ڗ࿇ለՕऱ N400Ιۖڇଃݮ

ኙᚨԫીࢤழΔٵଃڗയ৫ய࣠ڇ LPCࠩ᧩ထऱฆΖ֘ᚨխ֮ڇڗᦫ

ᤚဲნܒឰ܂ᄐՂΔױݮڗ۞೯ᖿΔၞۖᐙଃऱᙃᢝΖኔ᧭Բආࢽ

ᣉܒឰ܂ᄐΔઔߒ࣠ٵᑌ࿇ଃݮኙᚨԫી֧ڗ࿇ለՕऱ N400Δኔ܀

ݮଃڇΔ؆ሒ᧩ထய࣠ΖآࠀᄐՂ܂ᣉࢽឰܒڇய࣠ࢤയ৫ய࣠ڗଃٵ

ኙᚨԫીݮൣࢤՀࢬࠩऱࢽᣉய່࣠ՕΔ֠ٵאଃڗയ৫ଃݮኙᚨԫ

ીࢤऱൣउՀΔࢽᣉய࣠נऱழၴለڰΖءઔߒ֭࣠ᠨٌٻյᖿ࿇

ᑓীΰBIAMαऱΚխ֮Ցဲნᙃᢝऱᖵ࿓խΔՈᄎ۞೯ᖿ࿇ݮڗಛ

ஒΔۖଃΕݮڗΕრհၴऱኙᚨԫીࢤ။ړΔՑဲნᙃᢝ֗ࠡᖞ᧯

ऱய౨Ո။Ζ 
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ছߢ  

ଃΕݮڗΕრԿृီᔹᦰᖵ࿓խԫլױऱԿଡైΔྥۖᔹᦰࠀॺਢ֚س

ऱΔԳᣊऱߢ࿇୶࣍ࡨՑΔ᚛ؔࠝՑ֨ဲნ।ᐛऱ৬مΔٍڇܛ৬مՑଃ।ᐛ

ፖრ।ᐛऱຑΖۖᔹᦰຍႈ৵֚ऱ౨ԺΔঞਢല֮ڗऱီᤚ।ᐛፖਝڶऱՑଃ

।ᐛ৬مᣂຑΔၞۖፖრ।ᐛขسຑΖڼڂΔڇᖂߢऱᖵ࿓խΔଃ।ᐛፖრ।

ᐛၴऱຑ৬مΔီ࣍ڰᤚ֮ڗ।ᐛፖଃ֗რ।ᐛऱຑΖྥ֮ۖਐנΔᔹᦰऱ

ီᤚ֮ڗ।ᐛΔᄎኙਝڶऱՑᙃᢝᖵ࿓ທګᐙΖڕࠏ Seidenberg & Tanenhausΰ1979αڇ

ࢬΚpie-tieαڕऱኙΰٵऄՈઌٵ࿇ଃઌݠᄐխ࿇Δᣉ܂ᣉऱࢽܡឰࠟଡଃਢܒ

Ꮑऱ֘ᚨழၴֺᣉݠઌ܀ٵऄլٵऱิܑΰڕΚrye-tieαࠐݶΖڼ࣠᧩قΔီᤚՂऱ

ฆΰऄਢܡઌٵαսᄎኙՑဲნऱᙃᢝທګᐙΖ 

መڶװᣂխ֮ڗऱଃ।ᐛፖڗী।ᐛհၴऱኙᚨԫીࢤΔਢ൶ಘխ֮ڗൕݮڗ

ኙᚨࠩଃऱԫીࢤઔߒΔጠ।ଃԫીࢤΖ।ଃԫીࢤਢਐڶ٥ԫଡᜢலऱڗᆢᇙڶ

ψᄀΕጄΕΕڕࠏΔڗࢤ।ଃԫી܅ࢨڗࢤ।ଃԫી܂։ڗᜢݮലױڼڂጟᦰଃΔ֟ڍ

ᝓΕ...ωڶࠠڗઌٵऱᜢலࠀ࿇ଃઃ/yao2/Δঁ᥆࣍।ଃԫીڗࢤΖመװຍᣊઔߒ

ਢီאᤚऱဲნܒឰ܂ᄐΰLee, Tsai, Chan, Hsu, & Hung, 2007αΖ۟࣍ൕଃ।ᐛኙᚨ

࿇Δߒऱ۩ઔࢤയ৫ڗଃٵऱڗխ֮אΰ2010αܷߛயᚨΔຑࢤऱԫીٻ।ᐛֱݮڗࠩ

ܒრڇআၞய࣠Δۖڶയ৫ڗଃٵᄐխ܂ឰܒნڗڇΔٵऱᎁवฃլ࠷ආࢬޣᄐ܂࠹

ឰ܂ᄐঞਢࠫލய࣠Δၞԫٙࠃאޡઌᣂሽۯऱऱ։࣫ધᙕΔڂኙଃݮኙᚨԫીࢤ

Δૠጩଃࢤऱࢤኙᚨԫીݮಾኙխ֮ଃߒઔءΔڼڂࠩ᧩ထऱ࣠Ζڶࠀऱ൳ࠫΔࢤ

ऱຝٙٵ٥ڶࠠܡী।ᐛਢڗኙᚨऱࢬऱଃ।ᐛհՀΔٵઌڇܛ࿓৫Δٍࢤኙᚨऱԫીݮ

ݮψ್ωऱೣலΔၦ֏ଃܶץীψᒘᘚጆႯ್ωઃڗଃψԃԖԩωኙᚨऱڗڕࠏणΔݮڗࢨ

।ᐛհၴኙᚨऱԫીࢤ܅Δ൶ಘଃݮኙᚨԫીࢤऱ܅ኙ࣍Ցᙃᢝᖵ࿓ਢܡՈᄎທګᐙ

Δࠡயᚨፖٵଃڗയ৫ऱᐙਢױܡۖٵᓵΛڕூਢ्ࡳऱΔ߷Ꮦ֮ڗ।ᐛऱࢤ

ᐙՑဲნᙃᢝऱᎁवᖵ࿓Ծਢ۶ڕΛڃຍࠄംᠲΔءઔߒലᛀ᧭ຍࠟᣊऱଃݮኙᚨ

ࢤΔٍٵܛଃڗയ৫ऱՕ՛֗אଃݮኙᚨԫીࢤΔڇլ܂ٵᄐ᥆ࢤՀኙՑᙃᢝऱᐙΖ 
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  ᙃᢝᖵ࿓Ёᠨሁஉᑓীဲڗ

 

Δኙᚨऱ່՛ᐊۯΔଃైΰphonemeαਢ່՛ऱଃࠏอխऱ֮ߓڗଃ֮א

ۯঞጠైݮΰgraphemeαΖאױైݮਢԫଡئڗΕࢨ༓ଡګิئڗऱۭڗΔڕࠏΚ

ψmωΕψphωΖߢᖂ୮ᖞנऱψైݮଃైऱ᠏ངঞΰgrapheme-to-phoneme conversion 

rules, אՀ១ጠ GPCঞαωΔאشױ༴૪ࡉٽิئڗ࿇ଃհၴऱᣂএΖઔߒՂᆖൄല౨ࠉ

༛ GPCঞᛧᇠإڗᒔ࿇ଃऱڗΔጠঞڗΰڕࠏΚψmintω/mInt/αΙ֘հঞጠլ

ঞڗΰڕࠏψpintω/paInt/αΖ 

Coltheart 1978ဲڗנ༽ڣᙃᢝऱᠨሁஉᑓীΰDual-Route modelαΔဲڗ്֮ნᙃᢝ

ऱᖵ࿓ױຘመࠟයؓ۩ሎ܂ऱψऴ൷ሁஉωΰlexical procedureαፖψၴ൷ሁஉΰnonlexical 

prodcedureαωࠐሒګΰڕቹ 1αΖψऴ൷ሁஉωਢᆖݮڗط।ᐛΔ֨ڇࠢխ༈ބઌኙᚨ

ऱଃ।ᐛΔऴ൷༼࠷ᦰଃΰlexical procedureαΖڂլঞڗૉࠉ༛ GPCঞΔࢬᛧऱ

࿇ଃࠀլإᒔΔؘڼڂႊආ࠷ऴ൷ሁஉ֨طဲნ༼ڗࠡ࠷ଃፖڗრΖψၴ൷ሁஉωঞਢ

ᎁᦰृࠩԫଡဲΔױຘመ GPCঞΔᛧᇠڗऱ࿇ଃΖColtheart& Rastleΰ1994αऱઔߒ

խΔֺለঞፖլঞ܅᙮ڇڗആ܂ټᄐՂऱ।Δࠉࠀᖕኙᚨլঞऱנئڗڇڗխ

ऱۯᆜΔݧࠉ։ګնิΖኔ᧭࣠࿇Δլᓵլঞנئڗऱۯᆜ۶Δլঞڇڗആټ

।ڕ९ΔᙑᎄՈઌኙለΰࠐڗᄐऱ֘ᚨழၴઃֺঞ܂ ࢤွጠঞڼαΔقࢬ1

ய࣠Ζ܀ᅝլঞऱݮଃኙᚨנڇڗለছ૿ऱଃᆏۯᆜՂΰڕรԫଃᆏழαΔঞࢤய

࣠ኙആ܂ټᄐऱᐙᄎֺנ່ڇ৵ԫଡଃᆏࠐՕΖSeidenbergΰ1985α։ܑၞ۩ആټխ֮

ቹ 1 ဲڗᙃᢝऱᠨሁஉᑓীΰDual-Route modelα 
ΰኴᙕ۞ ColtheartϟRastle,1994α 
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֮֗ऱΕ܅᙮ঞڗፖլঞڗऱ܂ᄐխՈ࿇Δঞࢤய࣠܅࣍ڇژ᙮ဲխΔ

᙮ဲऱആ֘ټᚨለլ᧩ထΖຍࠄ֭࣠ࢬᘯऱᠨሁஉᖵ࿓Δ࠷༽ڇ᙮ဲऱ࿇ଃழΔ౨

ᆖطऴ൷ሁஉ߰ຒ༼֨ڇ࠷ဲნऱ࿇ଃΔঞڗፖլঞڇڗആ܂ټᄐऱ।ྤࠀฆΙ

༛ࠉڗ᙮ဲऱൣउՀΔլঞ܅ڇ܀ GPCঞ࠷༽ࢬऱ࿇ଃਢᙑᎄऱΔڼڂലፖᆖطऴ൷

ሁஉऱ֨ဲნ࠷༽ࢬऱإᒔ࿇ଃ࿇سᓢડΔᖄી֘ᚨழၴፖᙑᎄຟઌኙ༼ԱΖ 

। 1 Coltheart& Rastleΰ1994αആ܂ټᄐؓ݁֘ᚨழၴ֗ᙑᎄ 

ኴᙕ۞ Coltheart& Rastle(1994) 

 

ၞԫޡಘᓵᣂ࣍ଃ।ᐛኙᇠݮڗ।ᐛऱᐙࢤΔColtheart, Besner, Jonasson, & Davelaar

ΰ1979αီאᤚऱဲნܒឰ܂ᄐΔ࿇࠹ᇢृऱ।ᄎؾࠩ࠹ᑑߪءڗऱଃಛஒࢬᐙΖ

ኔ᧭ޗறխܶץ ঞڗΕڗ؆ࠏΕٵ֗אଃڗΰ࿇ଃઌ࣍ٵਬటڗᙅ༛ GPCঞऱ

ڕࠏΔڗ BRANEΰBRAINααΖ࣠࿇Δঞڗ؆ࠏࢨڗΔ֘ᚨழၴՂڶࠀ᧩ထฆΔ

ଃٵᏁऱ֘ᚨழၴለॺࢬᇢृ࠹ΰNO trailαᅝխΔڻቫᇢࡳܡऱڗటڗଃٵࢴڇ܀

ଃ।ᐛࠩ࠹რᆠऱဲნΔսᄎڶܡឰԫଡဲਢܒᄐխΔ܂ټॺആڇਢࠌܛق᧩९Δڗ

ऱಛஒࢬ֗אਐጠऱრ।ᐛऱᐙΔ᧩قᅝၞ۩֮ڗಛஒऱီᤚᙃᢝழΔଃಛஒऱᒳᒘ

 Ζ۩ၞڇழٵ

᠖堚ီڇᤚဲნᙃᢝ܂ᄐࢬ࿇ऱٵଃڗய࣠Δਢࠐᄭ۞࣍ઌٵଃ।ᐛऱய࣠Δ

ᝫਢݮڗՂઌۖۿທګழၴ᧢९Δ Van Ordenΰ1987αऱრܒឰ܂ᄐઔߒխΔኔ᧭ԫ

ຘመᖙؾݫᑑٵܶץڗଃڗऱۿݮ܅ΰhomophonyαڕ Rows:RoseΕMeat:MeetΔ֗אլٵ

ଃڗۿݮΰorthographical similarity, ONαڕ RobsΕMeltΔࠟଡ᧢ႈΔኔ᧭࣠࿇Δ࠹ᇢृ

ኙٵଃؾᑑڗऱᎄܒ᧩ထऱֺࠐڗۿݮΔ֭ۖڂଃᒳᒘਢڗ֮ڇᙃᢝऱऱؘᆖᖵ

࿓Ζ 
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। 2 Van Ordenΰ1987α ܂ᄐؓ݁֘ᚨழၴ 
ኴᙕ۞ Van Ordenΰ1987α 

 

ጵᨠ Coltheartဲڗנ༽ࢬᙃᢝऱᠨሁஉᑓীΰDual-Route modelαΔထૹڗ֮ڇᙃ

ᢝऱᖵ࿓խΔီᤚಛஒ۶ڕᒳᒘၞۖᛧڗଃፖრऱᖵ࿓ΔՈױᨠኘࠩၞڇࠌܛ۩ီᤚऱ

ᔹᦰΕ֮ڗऱᙃᢝΔଃ।ᐛऱᒳᒘࡉຑრऱᖵ࿓ٵழၞڇ۩Δਢፖ֮ڗ।ᐛऱಛஒ

ԫڇٵ࿇سΖ܀ᇠᑓীآࠀൎᓳଃ।ᐛڇᔹᦰᖵ࿓ऱᖵ࿓խފࢬዝऱۥߡΕ۶ڕኙ

 ।ᐛऱᐙᖵ࿓Ζݮڗ

ؓ۩։܉ᑓী     

SeidenbergΰSeidenberg & McClellandΔ1989αאอૠᖂऱᨠរΔ༼ؓנ۩։܉ᑓ

ীΰParallel Distributes Processing modelΔPDPαΔൎᓳݮڗ।ᐛऱፖଃ।ᐛհၴऱຑጻΔ

ऱ൷ᤛ᙮ڗਔኙԫଡץైڂΖᐙဲნᙃᢝऱᣂم৬ޡਢຘመᆖ᧭ᖂऱีᗨۖດ

ΰthe mapping consistency between orthography and phonologyαΖColtheartࢤଃኙᚨऱԫીݮ֗א

ᖕڗਢܡฤٽ GPCঞࡳࢬᆠऱݮଃኙᚨঞࢤΔਢԫጟԲ։ऄऱᄗ࢚Ζڇ PDPᑓী

խࢬࡳऱݮଃኙᚨԫીࢤΔਐऱਢڶઌݮڗٵᐛհڗᆢՀ࿇ଃԫીऱ࿓৫ΔڕࠏΚbeanΕ

leanΕdeanઃڶψeanωऱڗ࿇ଃઃ/In/ΔຍܛڗࠄጠݮڗԫીڗΖݮڗլԫીڕڗ

haveΕsaveઃڶψaveωऱڗΔڶ܀ / _æv / ࢨ / _eIv/ࠟጟլٵऱ࿇ଃΔլԫીڗऱ֘ᚨழ

ၴᄎֺԫીࠐڗኬΖڼڂԫીࢤऱᄗࠀ࢚լਢྤࢨڶऱԲ։ऄΔۖਢԫጟอૠᖲऱࢤΖ

ઔߒᢞᖕ᧩قΔԫીࢤ။ړऱڗΔ৬م।ᐛհၴऱຑ။ࡐΔ֘ᚨழၴՈᄎֺለݶΖڕࠏ

Glushkoΰ1979αऱઔߒലኔ᧭ޗற։܂ঞԫીڗΕঞ܀լԫીڗΕڗ؆ࠏ֗אΔආشആ

ऱழၴ९ٽิࢤक़ऱழၴᄎֺঞԫીࢬᄐՂ܂ټആڇڗᄐऱ࣠࿇Δঞլԫી܂ټ

ᙑᎄΔڼԫીࢤய࣠ऱ࿇Δॺ Coltheartנ༽ࢬऱᠨሁஉᎅױᇞᤩΖ 

ऱ൷ᤛ᙮Κ൷ᤛऱ᙮ڗైڂࡳԫଡެ।ᐛऱፖଃ।ᐛհၴऱຑጻΔݮڗ

။Δᙃᢝᇠڗऱ֘ᚨழၴՈ။ݶΖٵழᖙڗݫ᙮ፖԫીࠟࢤႈైڂኙဲڗᙃᢝऱᐙΔ 

Jaredΰ1997αኔ᧭ԫא᙮ऱֱࡳڤᆠԫીڗऱ࿓৫Δٵழ൳ࠫڇΕ܅᙮ڗխऱլԫીڗ
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Ζኔ᧭࣠࿇ΔࡉऱᑅԳΰenemiesαऱ᙮᜔֗אΔࡉऱ֖ࣛΰfriendsα᙮᜔܅ڶࠠ

ڗΔլԫીڗ᙮܅ΔࠡխլᓵΕݶऱࠐڗ᙮܅ழၴ᧩ထֺټऱആڗ᙮ய࣠ऱຝٝΔ᙮ڗ

ऱऱആټழၴຟ᧩ထֺԫીࠐڗ९Ζ Lacruz & Folkΰ2004αऱ۩ઔߒխঞ࿇Δᅝၞ۩

ဲნܒឰ܂ᄐழΔ܅᙮ڗઃڶԫીࢤய࣠ऱขسΙڇ܀ആ܂ټᄐऱ࣠։࣫࿇Δᅝആټ

᙮ڗழΔԫીڗፖլԫીڗऱழၴإࡉᒔྤࠀฆΙڇ܀ആ܅ټ᙮ڗழΔ༉ᄎڶԫીࢤ

ऱய࣠ขسΖ 

ጵאٽՂᢞᖕΔؓ۩։܉ᑓীΔլԫીڇڗആ܂ټᄐՂࢬक़ऱழၴᄎֺԫીࢤ

 ய࣠ΰorthography-phonology consistencyࢤଃኙᚨऱԫીݮᙑᎄΔຍᑌऱऱழၴ९ٽิ

effectαਢڂᅝڗᆢ᥆࿇ଃԫીڗழΔᖿ࿇ऱଃ।ᐛຟઌٵΔڶࠀขسᓢડΔ܀ᅝሖ

ࠩആټԫଡݮڗऄڶլٵጟ࿇ଃऱլԫીڗழΔࢬᖿ࿇ऱଃ।ᐛլԫଡΔڼհၴข

 ΖࠐڗᙑᎄՈֺԫીᚨழၴለኬ֘ڼڂᓢડΕեឫΔس

ᠨٌٻյᖿ࿇ᑓী   Bimodal  interaction  activation  modelΰBIAMα  

 

Grainger & Zieglerΰ2008αऱᠨٌٻյᖿ࿇ᑓীΰBimodal interaction activation modelΔ

BIAMαΰڕቹ 2αΔ༼נߢᙃᢝݙᖞऱഗءਮዌЁଃΕݮڗΕრԿଡైΔؓۼ

۩։܉ᑓীऱᄗ࢚ΔᎁߢᙃᢝਢٛᘸଃΕݮڗΕრԿृऱઌյᖿ࿇ၴࠟࠟ֗א

ऱኙᚨԫીࢤΰcross-code consistencyαਢဲნᙃᢝΰܶီᤚፖᦫᤚጥሐαऱு֨೯ԺΖ 

ቹ 2 ᠨٌٻյᖿ࿇ᑓী 

Bimodal interaction activation model (BIAM) 
ኴᙕ۞ GraingerϟZiegler(2007) 
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ᠨٌٻյᖿ࿇ᑓীᎁΔլᓵਢီᤚጥሐऱ֮ڗ।ᐛΔࢨਢᦫᤚጥሐऱଃ।ᐛΔຟ

ڂኙᚨΔٻଃհၴऱᠨڗፖݮڗΰsub-lexical unitsαΖۯნኙᚨڗڻ՛ऱޓګ٦ᇞዌאױ

ထᖂऱᆖ᧭֗אߢऱࢤΔױ৬ڇمለՕऱଃۯΔڗڕࠏΰorthographic bodyα

ፖᣉΰrimeαΔՈאױ৬ڇمለ՛ऱైݮፖଃైኙᚨՂΖݮڗΔڗଃΔፖڗრԿृࠟࠟհၴ

ऱኙᚨԫીࢤ࿓৫ΔެࡳԱڼհၴಛஒٌངऱীኪ֘ࡉᚨΖኙᚨऱԫીࢤ။ړΔဲნ༉။

୲࣐ᙃᢝΔൕ۩Ղױᨠኘࠩለݶऱ֘ᚨழၴΕᙑᎄለ܅Ζޓ壄ᒔऱࠐᎅΔၴۯኙ

ᚨऱԫીࠟ࣍۞ࠐࢤၴۯढٙኙᚨऱයٙᖲΔࠟٚࠀଡ।ᐛڼۯհၴऱյ೯ਢᠨ

։ܑૠጩൕױΰbi-directionalαऱٌյᐙΖࠟࠟኙᚨၴࢤٻ Aࠩ B֗ൕ Bࠩ Aऱኙᚨԫી

հၴݮڗଃፖڗΔࠏΰOrthographic unitsΔOαݮڗଃΰPhonological unitsΔPα֗ڗאΔࢤ

յઌᐙױ։ࠟଡኙᚨऱֱٻΔԫਢൕڗࠩݮڗଃऱኙᚨԫીࢤΰאՀ១ጠ O-PԫીࢤαΔ

 αΖࢤΰP-Oԫીࢤऱኙᚨԫીݮڗଃࠩڗԫଡਢൕ

  αࢤΰO-‐Pԫીࢤଃऱኙᚨԫીڗࠩݮڗ

֮խ൶ಘለڍऱਢ O-Pԫીࢤਐऱਢݮڗط।ᐛኙᚨࠩଃ।ᐛऱຝ։Δٍܛ༴૪

ઌٵऱٽิݮڗ ( orthographic pattern ) ኙᚨࠩ࿇ଃՂऱ᧢֏ΖO-Pԫીܛڗਐᖑڶઌݮڗٵ

ڕࠏΔڗԫጟऱڶٵ࿇ଃઌࠀΕٽิ cheapΕleapΕheap ٵழڶ٥ψ_eapωऱڗΔԿृ

ऱ࿇ଃઃԫી/ip/ΔຍᑌऱڗᆢঁጠݮଃኙᚨԫીڗΰO-PԫીڗαΖO-Pլԫીڗऱڗ

ᆢΔܛਐԫଡݮڗ।ᐛኙᚨࠟጟլٵऱଃ।ᐛΔאቹ 3 ࠏΔᖑڶઌٵᣉߪऱ haveΕsaveΔ

ଃኙᚨլԫݮᆢঁጠڗऱ࿇ଃΔຍᑌऱٵeIv/ࠟጟլ_ / ࢨ / ψ_aveω։ܑആ / _ævڗ

ીڗΰO-PլԫીڗαΖٵᑌኙᚨլԫીڗऱࠏᝫڶ pintΕmintΔڗψ_intωऱױڗആ / 

_Int / ࢨ / _aInt /Ζ 

 ቹ 3 ڗ-ݮڗଃኙᚨԫીقࢤრቹ 
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መװ൶ಘ O-PኙᚨԫીࢤऱઔߒΔီאᤚऱ֮ڗᙃᢝ܂ᄐΔ൶ಘီᤚऱ֮ڗ

ᙃᢝࢬ۞ࠐࠩ࠹۶ڕኙᚨऱଃ।ᐛٻֱࢤऱᐙΖڇլٵऱ֮ߓڗอ܂֗אᄐֱڤխբ

ᆖีᗨԱઌᅝڍऱᢞᖕΖ່ڰ Glushkoΰ1979αऱആ܂ټᄐ࿇ঞլԫીڗऱആټຒ৫ֺ

ঞԫીࠐڗኬΔٍܛ O-Pԫીࢤய࣠ΙAndrewsΰ1982αࡉ Lacruz & Folkΰ2004α ኔ᧭

ઃࠩԱڗ᙮܅ᄐխΔΕ܂ټആڇΔڗ᙮܅ற։ޗ O-Pԫીࢤய࣠Δڗڇნܒឰ܂ᄐ

ࠩڗ᙮܅ڇ O-Pԫીࢤய࣠Ζຍᣊᢞᖕ֭אشီᤚጥሐխΔݮڗፖڗଃऱຑፖኙᚨԫ

ીࢤᐙ֮ڗᙃᢝᖵ࿓Ζ 

  αࢤΰP-‐Oԫીࢤऱኙᚨԫીݮڗଃࠩڗ

 

ቹאαΖࢤΰP-OԫીࢤऱኙᚨԫીݮڗଃࠩڗૠጩൕױΔٍ؆ڼ 4ࠏΔ࿇ଃ / 

_ob / ऱᣉئΔݮڗڇᐋڻՂՈڶԫጟψ_obeωऱऄΔڼڂࡳᆠଃݮኙᚨԫીڗΰP-

OԫીڗαΙۖ࿇ଃആ / _ip / ऱᣉئΔݮڗڇᐋڻՂױኙᚨࠩࠟጟิڤֱٽΚψ_eepωࢨ 

ψ_eapωΔڼڂኙࡳᆠଃݮኙᚨլԫીڗΖመװઔߒૉਢ൶ಘ֮ڗᙃᢝխऱ P-Oԫીࢤய

࣠ΔԾጠ feedback consistencyΔრਐီᤚ֮ڗᙃᢝᙃᢝխΔൕڗଃኙᚨऱݮڗ।ᐛࢤΔ

।ݮڗ༴૪ଃ।ᐛኙᚨࠩࠐشਢࢤΔP-OԫીڼڂಛஒΖݮڗᐙࠐመᙰڃ۶ڕ

ᐛऱ᧢ฆൣउΖᖙ܂ীࡳᆠՂΔԫࠐشਐጠઌٵऱ࿇ଃኙᚨࠩݮڗᐋڻՂਢڶܡլٵऱ

 Ζٽิڗ

ൕߢऱழࠐࢤݧΔଃ।ᐛऱ৬مݮڗ࣍ڰ।ᐛऱڇژΔڼڂΔኙଃ।

ᐛऱΔᚨլ࠹ኙᚨݮڗ।ᐛऱ᧢ฆࢬࢤᐙΖ܀२ཚऱઔߒ࿇֮ڗऱٵᑌᄎኙ

ڶऱଃ।ᐛขسᐙΖ່ڰ Seidenberg and Tanenhausΰ1979αऱઔߒ࿇Δאᦫᤚֱڤ

 ឰΰrhyme judgmentsܒᣉऱࢽܡਢڗऱࠟଡଃᆏ࣋ᇢृኙຑᥛᐾ࠹றΔᓮޗᖿࠨܧ

ቹ 4 ڗଃ-ݮڗኙᚨԫીقࢤრቹ 
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taskαΔ࣠࿇ᅝআ࿇ႈΰprimeαፖؾᑑႈΰtargetαٵࢽᣉڗ܀ऄլٵழΰڕΚpie-

ryeαΔᄎֺٵࢽᣉڗऄઌٵऱኙΰڕΚpie-tieαऱ֘ᚨழၴࠐ९Ζ᧩࠹ࠌܛقᇢ

 ឰΖܒΔᐙଃಛஒऱܡऱ᧢֏ፖݮڗኙᚨࠩ࠹ᄐழΔսᄎ܂ឰऱᦫᤚܒئᣉڇृ

֧࣠࿇൶ಘߒઔڼ P-Oԫીࢤऱԫ٨ߓઔߒΔStone, Vanhoy ϟVan ordenΰ1997αא

֮ऱီᤚڗნܒឰ܂ᄐΰvisual lexical decision taskαΔຘመ൳ࠫ P-OኙᚨऱԫીࢤΔڇኔ

᧭ԫࠩܒڇឰ P-OኙᚨլԫીऱڗழΔ֘ᚨழၴऱழၴለ P-Oኙᚨԫીڗΰڕᦰଃ/ k/

९ऱࠐψuckωαڶ P-O ԫીࢤய࣠Ζኔ᧭Բڃᚨመڶװᣂ O-P ऱီᤚဲნܒឰ܂ᄐ࿇Δ

றऱޗᖿࠨڶࢬ൳ࠫڇ O-PΕP-Oऱᠨٻऱኙᚨԫીࢤ৵Δࠩޓࡳऱ O-Pԫીࢤய࣠Δ

൳ࠫق᧩ P-OԫીࢤऱૹࢤΖ Ziegler and Ferrandΰ1998α൶ಘڇᦫᤚऱဲნᙃᢝխਢܡ

Ոאױᛧઌٵऱ࣠Δאڼڂऄ֮ଃᆏڗࠨᖿޗறΔᓮ࠹ᇢृၞ۩ᦫᤚဲნܒឰ܂ᄐ

ΰauditory lexical decision taskαΔ࣠࿇ᅝ࿇ଃઌٵऱᣉڶئլٵऄழΔ֘ᚨழၴ֗ᙑᎄ

ઃֺऄઌٵऱኙࠐΔࠩࡳऱଃݮኙᚨԫીࢤய࣠Ζᢞኔڇڇᦫᤚऱ܂ᄐֱڤ

 ឰऱᐙΖܒᐙኙଃಛஒऱࢤ।ᐛऱݮڗ࿇ױᑌٵ

ZieglerԳΰ2003αၞԫޡຘመᖙݮڗݫᔣலΰOrthographic neighborhoodΔONαऱڍኒΔ

।ᐛፖଃ।ᐛऱᖵݮڗࠐኒΔڍଃᔣலΰPhonological neighborhoodΔPNαऱڗ֗א

࿓ڇଃܒឰ܂ᄐՂທګऱய࣠ਢڶܡฆΔઔߒ࣠࿇ΔᅝڗଃऱᔣலΰPNα။ڍழΔ

ऱയ৫။Δኙᚨۿଃಛஒઌڇق᧩ᄐᏁक़ऱழၴለ९Δ܂ឰܒᦫᤚဲნ۩ၞڇᇢृ࠹

ڇᔣலΰONαയ৫ݮڗΔچऱய࣠Ιઌ֘ࠫލڶଃᔣலയ৫ڗ।ᐛհၴऱᤁञွΔݮڗ

ᦫᤚဲნܒឰऱ܂ᄐ।ਢڶআၞऱய࣠ΔრܛᅝݮڗऱᔣலΰONα။ڍழΔ࠹ᇢृၞڇ

۩ᦫᤚဲნܒឰ܂ᄐழၴ။ݶΔංᓵᅝᇠᦫᤚဲნኙᚨઌۿऱٽิݮڗ။ڍழΔኙᇠଃऱ

யᄎֺڶለ֟ݮڗٵ٥।ᐛऱᦫᤚဲნࠐݶΖ 

Ղ૪ऱઔߒਢࠠڇໂګᑵᔹᦰ౨ԺऱګԳߪՂᨠኘࠩΔᖕอૠᖂऱঞΔױ

ංྒྷڇᔹᦰऱ࿇୶ՂΔᅝᦰृኙݮڗዌፖଃ।ᐛऱ༳༽࿓৫။ګᑵழΕᦫᤚऱဲნ

ᙃᢝ༉။୲ࠩ࠹࣐ኙᚨऱݮڗ।ᐛࢬࢤᐙΔࢬᨠኘࠩऱԫીࢤய࣠༉ᄎ။ࡳΖZiegler

ΔຘመٵઌߒऱઔװΔፖመڼ᧭Ղᛀߪᔹᦰ࿇୶խऱᖂ࿙ڇޡMuneauxΰ2007αၞԫࡉ

ᖙݮڗݫΕڗଃᔣலയ৫Δא ڣໂొᑵᔹᦰ౨Ժऱᖂ࿙ΰؓ݁ࠠۯ18 11.4ᄣα֗א ۯ18

ڣᖂ࿙ΰ్ؓ݁ڣ܅ 7.1ᄣα࠹ᇢृΔ៶ڼᛀ᧭ᢝڗၦऱڍኒݮڗڇ᥆ࢤኙڗଃऱ

ᐙ᧢֏Ζ؆Δ៶ط ڣΰؓ݁ڣسٵઌۯ18 11.1ᄣαऱኙᔹᦰܺᣄ࿙Δᛀ᧭

ԫીࢤய࣠ਢܡᄎנڇଡ᧯բࠠໂ֮ڗ।ᐛऱᐙΖኔ᧭ቃཚ్ڣ܅ऱॣᔹᦰृڶࡉᔹ
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ᦰܺᣄऱኙွΔᚨፖ壄ᑵऱᔹᦰृݮڗ࠹᥆ࢬࢤᐙऱ࿓৫ᄎڶլٵΖ ઔߒ࣠࿇Δڇ

Ꮑऱ֘ࢬᆢڗଃᔣலΰPNαയ৫ऱڗڇᇢृઃ࠹ΔԿิݫኒऱ᧢ႈᖙڍଃᔣலΰPNαڗ

ᚨழၴ֗إᒔຟֺᔣல֟ऱڗᆢࠐऱ९ΙݮڗڇᔣலΰONαᑇڍኒऱᖙݫ࣠Δ

ᒔՀ૾ऱய࣠Ζإ֗ףΔ֘ᚨழၴᏺףᔣலᑇऱᏺݮڗࠩ࠹ໂొᑵऱᔹᦰ౨Ժऱ࿙ᄎࠠڶ

 ᐙΖࢬࢤ᥆ݮڗ࠹լᄎࠀᔹᦰܺᣄऱڶࢨ࿙Ε్ڣ܅հছऱڗ൷ᤛ֮ࡨଶၲڇ

ଡ᧯ᖂߢൕՑၲࡨ࿇୶Δ࿙ڇ൷ᤛ֮ڗհছ৬ߩمജऱՑ֨ဲნΔᙟထ

ଃ।ᐛऱࡉፖ࢚ዌऱᄗݮڗمΔດዬ৬ףၦऱᏺڗऱีᗨᖂΕᢝڗऱᏺ९Εኙ֮ڣ

ຑΔีᗨऱઔߒ࿇ݺࠌଚ౨ၞԫޡංᓵΔP-Oԫીࢤய࣠ڇբࠠໂᔹᦰ౨ԺΕࠠڶԫࡳ

ऱݮڗऱ।ᐛवᢝհ৵Δթᄎڇଃᙃᢝ܂ᄐՂࠩݮڗ।ᐛࢤऱԫીࢤய࣠Ζઔߒ࣠

Ո࿇Δᔹᦰܺᣄऱ܂ڇᄐխऱ।్ڣ܅ڕ࿙Δױ౨ڇኙ࣍ଃ।ᐛኙᚨࠩݮڗ।

ᐛऱຑለྤऄ༳൳Δڼڂ P-Oԫીࢤய࣠ᚥݺܗଚԱᇞᔹᦰܺᣄױ౨ऱڂΔٵழՈشױ

 ቃྒྷ࿙ऱᔹᦰ࿇୶णउΖא

  ጵٽՂ૪ऱઔߒ࿇ΔP-Oԫીࢤய࣠ࡳऱڇ۩ઔߒխࠩ᧭ᢞΔڇଃಛஒ

ऱٵழΔᄎࠩ࠹ଡ᧯ࠠߪءໂऱݮڗ।ᐛऱ᥆ࢬࢤᐙΖ܀ຍᑌऱݮڗ।ᐛऱᇷಛ۶ڕᐙ

ኙଃऱᖵ࿓Δຘመ۩ྒྷၦऱધᙕֱڤΔࠩऱ࣠ႛ౨ࠩ۩ಖᙕՂऱᖞ᧯ฆΔ

ΔڼڂवΖޡΔঞྤऄၞԫش܂سଃಛஒऱୌଡၸขڇਢࢤ।ᐛऱݮڗ࣍ኙ܀

ଗܗழၴΕ़ၴᇞ࣫৫ለऱᎁव壀ᆖઝᖂઔݾߒΔشࠌڕࠏழၴᇞ࣫৫ऱᆰሽंಖᙕΔ

ຘመኔ᧭ऱᖙ֗ݫ൳ࠫΔ ᖕኙਝࡳऱ ERPsګ։ऱवᢝΔܒᦰଡ᧯ၞ۩ಛஒऱլٵᎁ

वᖵ࿓࿇سऱழၴႉݧΔڕԫીࢤய࣠ਢݙڇᖞܧऱڗნΰlexicalαᐋش܂ڻΕࢨލਢڇ

ኙᚨԫݮԱᇞՑऱဲნᙃᢝխΔଃޡԫၞृߒઔܗΔᚥسբ࿇ܛڻნΰsub-lexicalαᐋڗڻ

ી۶ڕࢤ࿇ش܂سΖ 

  ऱտฯፖᚌႨۯઌᣂሽٙࠃ

  ۯઌᣂሽٙࠃ

ᆰሽंऱધᙕਢॺॿԵࢤழၴᇞ࣫৫ऱྒྷၦݾΔԳऱՕᆰխڶڍ壀ᆖาઽΔ

ᅝาઽ೯ழᄎขسპஇऱሽۯ᧢֏Δᅝ࠹ᇢृፖኔ᧭Δ܂ᄐ࠹ޣᇢृ֘ᚨΕࢨኔ᧭

ܧᖿࠨࢨᇢृ֘ᚨऱழၴ࠹ᖕࠉΔ֏᧢ۯऱழΔຘመᆰሽंᏚᕴऱಖᙕՕᆰऱሽܧᖿࠨ

ऱழၴΰepochα։࣫Δࠨڕࠏᖿנছ 100ශઞࠩࠨᖿנ৵ 1000ශઞ܂։࣫
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ऱΔຍழၴऱᆰሽ֘ױ֏᧢ۯᚨፖٙࠃઌᣂऱᎁवሎ܂Δጠٙࠃઌᣂሽۯ (Event 

Related Potentials, ERPs)Ζ 

֏᧢ࡉၦ֘ᚨழၴऱᖵ࿓᜔ྒྷߒΔਢႚอ۩ઔࢤழܛऱ،࣍ڇऱᚌរۯઌᣂሽٙࠃ

ਢլٵऱΖ ᆰंऱྒྷၦڇאױ ൕࠨᖿנၲܛࡨழऱאශઞۯધᙕᆰंऱ᧢֏Δݺଚ

ᖵ࿓Ζᖕಖᙕऱंش܂౨ऱױ।ᐛݮڗ֗אნհ৵Δಛஒऱመ࿓ڗଃܧ։࣫אױ

։ऱګጟᆰंٺᆠࡳᆜΰdistributionαΔۯለಛᇆ։ؒऱሽᄕֺ֗אऱழၴΰlatencyαנݮ

ࢤΖຘመլٵऱᆰंګ։լٵၸᎁवᖵ࿓ऱਐᑑΔ֘ױਠൕڰཚवᤚࠩඡཚऱ

რᖵ࿓ΔݺڼڂଚၞԫޡऱԱᇞڇኔ᧭ᖙݫՀΔଃಛஒऱݮڗ֗א।ᐛऱش܂

ၸ֗ᖵ࿓Ζ 

ፖဲნᙃᢝઌᣂऱٙࠃઌᣂሽۯЁᆰंګ։  

N320  

Perre & Zieglerΰ2008α֗א Pattamadilok, Perre, & Dufauΰ2009αᖙݫ P-Oኙᚨլԫીנ

ڇڗփऱছ৵ଃᆏۯᆜΔ៶ڼᨠኘٙࠃڇઌᣂሽۯऱધᙕխΔP-Oԫીࢤய࣠࿇سऱದ

ڇΰearly inconsistent wordsαڗཚլԫીڰᥛऱழၴΔ࣠࿇Δ֗אᆜۯࡨ 300ශઞ۟

350ශઞڶܛ P-Oԫીࢤய࣠࿇سΔլԫીิᎈ࿇ለٻऱ༏Δ࣍ڰ N400ऱဲნᤛ൷

ΰlexical accessαၸΔN320֘ਠԱၞڇ۩ဲნᙃᢝழΔᤛ࿇ݮڗ।ᐛፖଃ।ᐛհၴဲڻ

ნΰsublexicalαᐋڻऱਐᑑΖJacquier, Rouibah, & Hoenΰ2005αऱMasked Priming TasksխΔ

ᖙݫআ࿇ڗፖؾᑑڗհၴऱଃઌᣂΕრઌᣂΕଃ֗რઌᣂΕྤრᆠጟኙᚨऱᣂএΔ

࿇ڇᦫᤚܧऱ܂ᄐխΔᅝআ࿇ڗፖؾᑑٵࢽڗᣉழΰphonological relatedαΔᎈ࿇ለٻ

ऱ N320Δٵᑌܧ᧩Ա N320֘ਠଃ।ᐛፖݮڗ।ᐛΕრ।ᐛհၴဲڻნऱኙᚨᣂএΖ

؆Δݮڗ।ᐛፖଃ।ᐛኙᚨለړΔܛ।ଃຘࣔ৫ለऱߢΔဲڗ۩ၞڇᔹᦰऱᖵ࿓խࢬ

ᎈ࿇ऱ N320ՈለՕΰSimon et al., 2006αΖN320֘ਠԱݮڗ।ᐛፖଃ।ᐛဲڻڇნ

ΰsublexicalαᐋڻհၴऱኙᚨΔ᧩ݮڗقፖଃ।ᐛհၴऱᐙਢᠨٻΕ೯ኪऱΖ 

N400  

N400ਢ່ൄ֘אشߠਠრऱ ERPs ګ։Δ Kutas ࡉ Hillyard ΰ1980αᓮ࠹ᇢृ

ᚈ࢚ԫࠄΔאԫڻԫଡڗऱֱܧڤΔኔ᧭ृᖙܧڇݫ່৵ԫଡ່৵ԫଡဲ

ਢܡฤٽᖞଡ౧რऱቃཚΖ࣠࿇ઌለ࣍ฤٽ౧რऱൣउՀΔլฤٽቃཚऱ

່৵ԫଡנڗ৵ 250 ශઞขسԫଡंΔ400 ڇࠀ ශઞؐ׳ሒࠩΔຍᑌऱंհ৵
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ጠ N400Ζ܀່ڕ৵ԫଡဲฤٽ౧რΔ܀ႛݮڗՕ՛ऱޏ᧢Δঞᄎࠩԫଡإ

ऱٻ P560ंΖڼઔߒᎁრऱԫીࢤய࣠ᄎ֘ਠ N400༏Ղऱ᧢֏ΰڕቹ 5αΖ 

 

լႛီڇᤚܧጥሐՀΔN400ڇᦫᤚܧऱኔ᧭խՈᆖൄױᨠኘࠩΖ Holcomb

ΰ1993αشܓრআ࿇ࠢᒤΰsemantic priming paradigmαΔᖙݫআ࿇ဲፖؾᑑဲհၴਢࠠܡ

რᣂᜤࢤΔᓮ࠹ᇢृၞ۩ؾᑑڗऱဲნܒឰ܂ᄐΔ࣠࿇Δᅝআ࿇ဲፖؾᑑဲრྤᣂ

ழΔᄎ֧࿇ለٻ N400ऱ༏ΔᎁਢڂᅝრྤᣂழΔለᣄኙؾᑑဲऱრᖞٽΔ

ۖ N400ঁ֘ਠԱრᖞٽऱᖵ࿓Ζ Holcomb & Nevilleΰ1990αၞԫֺޡለီאᤚΕࢨᦫᤚ

ࠟጟܧऱֱڤՀၞ۩ဲნܒឰ܂ᄐऱრআ࿇ய࣠ΰSemantic Priming in Lexical Decision 

TackαΖ࣠࿇ΔࠟጟܧጥሐՀઃڇױ N400ऱګ։Ղᨠኘࠩრআ࿇ய࣠Ζྥۖᅝࠨ

ᖿאᦫᤚܧऱֱڤழΔრᖞٽᖵ࿓ࢬᎈ࿇ N400ய࣠࿇سழၴរለڰΕᎈ࿇ऱ༏ለ

Օᥛऱழၴለ९Ζຍᑌ N400ंݮՂऱฆΔංྒྷਢ࣍طᦫᤚࠨᖿਢڶழࢤݧऱΔ

ნऱಛဲࠩگᖞऱ൷ݙױܛழΔᦰृٵऱܧऱΖီᤚࢤܛمঞਢለܧᖿऱࠨᤚီ࣍ኙ܀

ஒΔྥۖאᦫᤚܧࠨᖿऱֱڤΔဲნऱݙᖞᙃᢝᙟܧऱֱڤழၴࢮ९Δທࠟګጟլٵ

ऱࠨᖿܧጥሐՀ N400լٵऱ᧢֏Ζ 

LPC  

LPCΰlate positive componentαඡཚऱᆰंګ։Δנܧڇࠨᖿ৵ऱ 400ශઞી

800ශઞհၴΔlatencyழၴ९Ε։ؒڇխ؇ೣ৵ೡऱᆰΰFriedman & Johnson, 2000αΖLPC

ፖඡཚऱ֘ᚨެࢨಖᖋ٦ᎁऱᖵ࿓ڶᣂΔਢڇಖᖋ༼࠷ऱኔ᧭ࠢᒤΰstudy-test designα

խᨠኘ֗൶ಘΔ࠹ᇢृڇહΰstudyαऱၸၞ۩ࠨᖿႈؾऱᔹᦰࡉહΔྒྷڇ᧭ΰtestα

ऱၸঞಾኙܧऱࠨᖿၞ۩ಖᖋ٦ᎁ܂ᄐΔઔߒ࿇៱ႈؾΰold itemαᄎֺᄅऱႈؾ

ቹ 5  N400 ֘ਠᔹᦰխრԫીࢤऱய࣠ 

(ኴᙕ۞ Kutas&Hillyard, 1980) 
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ΰnew itemα ֧࿇ለإऱ LPC ΰPaller, Kutas, & McIsaac, 1995; Smith & Guster, 1993αΖ Rugg 

et al.ΰ1998α ᖙ܂ݫᄐޣ؆᧩ڤಖᖋΰexplicitαऱ༼ࢨ࠷փឆڤಖᖋΰimplicitαऱ༼࠷Δ

ܧឰܒၸխ᧭ྒྷڇᇢृ࠹ᄐΰmemory-related judgmentαΔ։ܑᓮ܂ឰऱܒಖᖋઌᣂאᑌٵ

ႈؾਢܡଶଶመऱڗΔࢨਢၞ۩ਢܡسढऱܒឰΖኔ᧭࣠࿇Δᅝ࠹ᇢृၞ۩

ࠠ᧯Ε؆᧩ڤಖᖋऱ༼܂࠷ᄐழΔࢬᎈ࿇ऱ LPCለՕΔۖ࠹ޣᇢृၞ۩سढΕॺسढऱ

ழΔঞլᄎࠩ࠷༽ಖᖋऱڤփឆ࣍ឰΔຍᑌ᥆ܒ LPC༏ՂऱฆΖ 

  ڃऱۯઌᣂሽٙࠃ‐-ߒઔࢤኙᚨԫીݮڗ‐-ଃڗ   

 २ࠐڣኙ࣍ଃݮኙᚨԫીࢤய࣠ऱઔߒΔຘመ ERPsऱધᙕΕ։ֱ࣫ڤΔኙ࣍ଃᙃ

ᢝᖵ࿓ݮڗ࠹۶ڕ᥆ࢬࢤᐙࠟڶጟլٵᇞᤩֱڤΔԫਢଃ।ᐛૹิᓵ(Phonological 

restructuring)ΔԲਢܛழᖿ࿇ᓵ(On-line activation)ΰPerre, L., Pattamadilok, C., Montant, M., & 

Ziegler, J. C., 2009αΖ 

ଃ।ᐛૹิᓵΰPhonological restructuringαऱᨠរᄭ۞࣍ Ziegler & Goswamiΰ2005α༼

ߓڗ֮ڇऱెᓵΰPsycholinguistic grain size theoryαΔຍଡᓵᎁΔߢऱ֨נ

อհছΔଃ।ᐛऱߓอ༉բᆖڇژԱΖଃऱዌطՕࠩ՛ױ։նଡᐋڻΔ։ܑਢ

SyllablesΕOnset-RimeΕNucleus-codaΕPhonemeΕPhoneΔ࿙ڇᖂᔹᦰ֮ڗհছΔױ౨բᆖ

ࠠໂᤚवለՕऱଃۯΔڕࠏ syllablesΕonset-rimeΖᙟထ֮ߓڗอऱၞԵΔኙޓ࣍՛ऱ

ଃۯऱᤚवթᄎኬኬऱ࿇୶ࠐנΖڼڂΔ࿙ၲࡨᖂ֮ڗհ৵Δڗଃࢬኙᚨऱڗ

Δᅝ࿙ᖂ֮ࠩࠏڗଃ֮אૹิΖࠀᇞዌسऱଃ।ᐛขڇژΔᄎኙբᆖࢤ।ᐛ᥆ݮ

բࠠໂऱଃ।ᐛ/dŝg/ΔԱᇞଃװ।ᐛհ৵ΔຑመݮڗڇψdogωΰदαழΔڗ

।ᐛࣈאױᇞޓګ՛ऱۯΚԿଡଃై /d/Ε/ŝ/Ε/g/Δڼڂኙ࣍ /dŝg/ऱຍଡ࿇ଃڶᄅऱᎁᢝΔ

ڶऱଃ।ᐛߪءขسᔆ᧢Δ࣍ܗڶհ৵ᖞٽઌᣊۿऱଃ।ᐛݮڗ֗אऱᎁᢝΔڕࠏ

ψlogω/lŝg/Ζᖕଃ।ᐛૹิᓵΰPhonological restructuringαऱᨠរΔଃᙃᢝመ࿓խࢬ

ࠩऱଃݮኙᚨԫીࢤய࣠Δ ࣍۞ࠐଃݮኙᚨԫીڗፖլԫીڗհଃ।ᐛၴऱᔆࢤฆ

ΰqualitative differencesαΔۖॺޡٵڂᖿ࿇ኙᚨհݮڗ।ᐛࢬขسऱฆΖאૹิᓵऱ

ଃಛஒאᖿ࿇೯ऱᆰᄎΔ܉౨ऱᆰ೯։ױՑဲნᙃᢝऱழ۩ၞڇࠐ

ΕڕଃಛஒऱؐՀছᆰڃΰleft inferior frontal gyrus,IFG)ΕᆰΰInsulaαΕؐՂ㠀

ᆺΰleft superior temporal gyrus,STG)Ε ؐᒴՂڃΰleft supra-marginal gyrus,SMG)Δآࠀ௫֗ࠩ

ီᤚݮڗऱຝٝΰڕቹ 6-2αΰPerre et al.,2009αΖ 
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ݮڗଃፖڗऱم৬ࢬᔹᦰመ࿓խڇ᧯ழᖿ࿇ᓵΰOn-line activationαঞᎁΔଡܛ

ऱຑΔᄎࠌଡ᧯ڇՑಛஒᙃᢝऱመ࿓խΔٵழᖿ࿇ᇠଃࢬຑऱݮڗ।ᐛΖڇڼڂ

ଃᙃᢝऱ܂ᄐխΔଃݮኙᚨऱԫીࢤய࣠ਢ࣍۞ࠐଃ।ᐛኙᚨऱڗী।ᐛऱԫીፖࢬܡ

ທګऱΔڕছ૪ڃଃݮኙᚨԫીࢤऱᦫᤚဲნܒឰ܂ᄐऱ۩ઔߒΔᅝઌٵऱᣉݠ࿇ଃኙ

ᚨऱڗীิٽԫીࢨլԫીழΔኙᚨլԫીऱኙࢬक़ऱ֘ᚨழၴለ९Εᙑᎄለ

ΰSeidenberg and Tanenhaus,1979ΙZiegler and Ferrand,1998ΙZiegler et al.,2008αΖᖕܛழᖿ࿇

ᓵऱᨠរΔᅝᦫࠩଃࠨᖿழΔೈԱᖿଃಛஒऱᆰհ؆ΔՈᄎڇݮڗ।

ᐛऱီᤚᆰࠩለՕऱ֏Ζڼڂᖿ࿇ऱᆰܶץଃಛஒऱؐՀᠰᆺ(left 

inferior frontal gyrus,IFG)Εᆰ(Insula)ΕؐՂ㠀ᆺ(left superior temporal gyrus,STG)ΕؐᒴՂڃ

ΰleft supra-marginal gyrus,SMGαΔ֗אီᤚݮڗऱؐࣞ㠀ᆺΰleft occipito-temporal 

regionαࠡխऱؐබणڃΰleft fusiform gyrusαΰڕቹ 6-1αΰPerre et al., 2009αΖ 

 

२ཚڶԫ٨ߓऱઔٙࠃאߒઌᣂሽֱۯऄ᧭ᢞመװ۩ઔߒऱ࿇Δᇢቹຘመڇլٵ

ᆰंګ։Ղܧ᧩ऱฆΔࠐ൶ಘଃಛஒழΔࠡኙᚨݮڗ।ᐛऱԫીፖࢬܡທګऱய࣠ࠡא

હ৵ऱᎁवፖ壀ᆖᖲࠫΖڕࠏΚPerre & Zieglerΰ2008αᖙࠨݫᖿޗறڇଃݮኙᚨԫી࿇ڇس

ڗխऱছ৵ۯᆜΔࠐ൶ಘԫીࢤய࣠ਢܡᄎۯڂᆜऱլڶۖٵழݧՂऱ᧢֏Ζኔ᧭אऄ֮

ଃᆏڗޗறΔᓮ࠹ᇢृᖕᦫࠩऱؾᑑڗဲნܒឰΖᖙؾݫᑑڗଃݮኙᚨԫીڗڇଈ

ψrhymeωऱ࿇ڗڕࠏรԫଡଃᆏऱຝٝΔࢨଈڗኙᚨլԫીਢݮऱଃڗᑑؾΔᅝݠᣉࢨ

ଃ/rym/ΔڗڇଈऱຝٝψryωࠟڶଡאՂऱऄΔܛ᥆ڰ࣍ཚऱ P-Oլԫીڗΰearly 

inconsistencyαΙᅝڗऱଃݮኙᚨլԫીਢᣉݠᛧรԲଡଃᆏऱຝٝழΔݮڗڕࠏψnoceω

࿇ଃ/nos/Δݠڗ/os/ࠟڶጟאՂऱऄΔܛඡཚऱ P-Oኙᚨլԫીڗΰlate inconsistencyαΖ

ቹ 6-1 ܛழᖿ࿇ᓵЁଃݮኙᚨլԫીய࣠ຑᖿ࿇ီᤚ֮ڤݮڗऱؐࣞ㠀ᆺΰદۥጻሁα 

ቹ 6-2 ଃ।ᐛૹิᓵЁଃݮኙᚨԫીࢤய࣠ᖿ࿇ሎ܂ᦫᤚಛஒऱᆰΰጸۥጻሁα 

ΰኴᙕ۞ Perre, Pattamadilok, Montant, & Zieglerΰ2009αα 

 6-1  6-2    
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۩ྒྷၦऱ࣠Δ࠹ᇢृܒڇឰ P-O լԫીڗழࢬक़ऱழၴֺԫીࠐڗ९ΕᙑᎄՈለΔ

ፖመװऱ۩ઔߒ࿇ԫીΔ᧩ڇࠌܛقլٵऱߢΔଡ᧯ၞ۩ଃᙃᢝழΔऱᒔᄎࠩ࠹ᇠ

ᐙΖERPsࢬࢤऱ᥆ݮڗ ऱ࣠։࣫Ո࿇ᙟထଃݮኙᚨԫીڇࢤڗփ࿇سऱۯᆜլٵΔ

ᆰंՂᨠኘࠩऱݮڗԫીࢤய࣠נऱழၴՈᇿထޏ᧢ΖڇኙᚨԫીࢤᖙڗݫଈழΔڗଈᖙ

৵ऱנរݫ 200ශઞؐ׳Δլԫી֧ڗ࿇ለՕऱٻऱं N320Δᙟထଃݮኙᚨլԫી

ऱۯᆜנڇᣉݠழΔ֧࿇ऱլԫીய࣠ঞ۴ᙟڇᣉݠᖙݫរհ৵ऱ 200ශઞؐנ׳Ζ᧩

 ՂኙᚨऱᣂএΖݧழڶᆜۯऱছ৵נլԫીய࣠ᙟထլԫીق

ቹ 7 Perre & Ziegler ( 2008 ) ᦫᤚဲნܒឰ܂ᄐ ٙࠃઌᣂሽقۯრቹ 
( ኴᙕ۞ Perre & Ziegler, 2008 ) 

Perre & Zieglerΰ2008αऱઔߒ࣠᧩ݮڗقऱಛஒᙟထଃࠨᖿᙃᢝऱऱᖵ࿓ΔՈ

ဲڻڇऱய࣠Δਢࢤኙᚨԫીݮଃق᧩հছΔܧᖞऱଃಛஒݙڇس࿇ࠀழΔٵ

ნऱᐋڻ༉࿇سΖڼ؆ΔP-Oլԫીய࣠ڂኙᚨԫીࢤ࿇سऱۯᆜլٵΔڇᆰंՂᨠኘࠩऱ

ய࣠Ոᇿထ᧢೯Δ।قଡ᧯ၞڇ۩ᦫᤚڗნᙃᢝऱٵழԫࠓᖿ࿇ԱݮڗऱಛஒΔ֭ܛழᖿ

࿇ᓵऱᨠរΔᎁଡ᧯ڇᔹᦰመ࿓խࢬ৬مऱڗଃፖݮڗऱຑΔᄎࠌଡ᧯ڇଃಛ

ஒᙃᢝऱመ࿓խΔٵழᄎᖿ࿇ᇠଃࢬຑऱݮڗ।ᐛΖ 

Pattamadilok, Perre, & Dufauΰ2009αאऄ֮ऱᠨଃᆏڗޗறΔ൶ಘ P-Oԫીࢤய࣠Ζ

ኔ᧭ආრܒឰ܂ᄐΰsemantic judgment taskαΔ࠹ᇢृؘႊܒឰᦫࠩऱڗਢܡߪ᧯ऱԫ

ຝ։ΰbody partαΔࠀආش Go/No-goऱኔ᧭ࠢᒤΔ࠹ᇢृܒڇڶឰψਢωऱࠨᖿթᏁ

ਊ֘ᚨΖᖙݫऱኔ᧭ޗறઃڇ࣋լᏁ࠹ᇢृ֘ᚨऱቫᇢڻխΖኔ᧭ૠᖙݫ P-O

ኙᚨԫીנऱۯᆜؾڇᑑڗऱছΕ৵ଃᆏΰรԫଃᆏࢨรԲଃᆏαΔࠀᏺףԱڗ᙮

ΰfrequencyα܅ऱ᧢ႈΔڗא᙮ய࣠ᑑဲࡳნᤛ൷ΰlexical accessαऱழၴរΔ៶ڼԱ
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ᇞ P-Oլԫીऱய࣠נڇᛧဲნಛஒհছࢨհ৵Ζڼ؆Δᇠઔאߒრᐋڻ܂ᄐ

ޣΔז࠷መܒڕװឰਢࢽܡᣉऱ metaphonological܂ᄐֱڤΔຘመრܒឰऱ܂ᄐֱڤΔ

ᝩ܍ᨃ࠹ᇢृڶრᢝऱऴ൷ሎ܂ଃైዌైݮࢨᐋڻऱ։࣫Ζאࠀլٵऱ܂ᄐֱऄΔ᧭ᢞ

ਢٵܡᑌڶࡳऱ P-Oԫીࢤய࣠ΖERPs։࣫࣠࿇Δᙟထଃݮኙᚨԫીڇࢤڗփ࿇

ᨠኘࠩऱࢬΔᆰंՂٵᆜլۯऱଃᆏس P-Oԫીࢤய࣠ՈᙟհڶழݧᣂএՂऱฆΔፖ

Perre & Zieglerΰ2008αאଃᆏڗޗறऱ࣠࿇யֱ࣠ٻԫીΔኙᚨլԫીऱิܑڶ᧩

ထٻऱंΔڰڇཚ P-Oኙᚨլԫીิ֧࿇ऱԫીࢤய࣠נڇ 300-350ශઞؐ׳ऱٻ

ंΙۖ৵ཚ P-Oլԫીய࣠ิ֧࿇ऱԫીࢤய࣠ঞנڇ 400-425Ε525-575ශઞࠟଡᑉऱ

ழၴխΖ࣍طᇠኔ᧭࿇ڗ᙮ऱய࣠נڇ 500ශઞհ৵ऱंΔڼڂංᓵݮڗ।ᐛऱ

ಛஒΔᙟထଃࠨᖿᙃᢝऱٵழՈΔڇለڰཚ࠷آࡸݙᖞ֮ڗᇷಛऱဲڻნᐋڻ

༉բᆖ࿇سΖ 

 
 

ቹ 8 Pattamadilok, Perre, & Dufau ( 2009 ) ٙࠃઌᣂሽ֗ۯ᧩ထழၴقრቹ 

( ኴᙕ۞ Pattamadilok, Perre, & Dufau, 2009) 

ᆜΔፖᆰंಖᙕᨠኘࠩऱऱլԫીயۯऱנփڗڇኙᚨլԫીݫᖙߒઔࠄຍ࣍ط

Δრ؆ڼழᖿ࿇ᓵऱᖵ࿓ᨠរΔܛΰtime-lockedαऱွΔՈ֭ԱࡳՂ᠙ݧழڶ࣠

ࠩڶᄐՀΔຟ܂ٵլڇࠌܛऱய࣠ΔࢤૹᓤԱԫીפګᄐ܂ឰܒ P-Oԫીࢤऱய࣠Δࠀ

ࠩڶՀΔսྥ܂ऱሎైݮ௫֗ଃైΕآڇ P-Oԫીࢤய࣠ऱڇژΖ܀ԫીࢤய࣠ሒ᧩ထ

ฆऱழၴࠀլ९Δ᧩ထऱழၴપ ࢨ25 50ශઞؐ׳Δլԫીய࣠ऱ༏ฆլՕΖ 

Perre, Pattamadilok, Montant, & Zieglerΰ2009αٵᑌאऄ֮ऱᠨଃᆏڗࠨᖿޗறΔආᦫ

ᤚऱဲნܒឰ܂ᄐΔڶ٥ 120ଡట֗ڗ 120ଡฤٽऄ֮ዌଃঞڗΔࠀᖙݫᠨဲڗխऱร

ԫଃᆏፖรԲଃᆏ։ܑኙᚨऱԫીࢤΖటڗᅝխԫתऱޗறࠟଡଃᆏઃଃݮኙᚨԫીڗΔ

ᅝᠨဲڗรԫଃᆏऱଃైኙᚨڶԫଡאՂऱऄழΔܛ᥆࣍ P-OլԫીڗΔڕࠏ

ψchampagneωรԫଃᆏψchamωڶԫጟאՂऱݮڗऄΖڼઔߒႛᖙݫรԫଃᆏऱ P-Oլ
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ԫીڗፖᠨଃᆏઃԫીڗऱฆΖ۩ྒྷၦऱ࣠ፖመװऱઔߒ࿇ԫીΔ࠹ᇢृܒڇឰ P-

Oլԫીڗழࢬक़ऱழၴለ९ΕᙑᎄለΖERPs։࣫ऱຝٝΔP-Oኙᚨԫીࢤய࣠ᙟထଃ

৵ऱנᜢଃڇנய࣠ࢤՂࠩԫીݮंڇՂऱ᧢֏Δݧழڶᆜۯኙᚨլԫીऱݮ 300-

380ශઞፖ 410-550ශઞΔኙᚨլԫીֺิڗኙᚨԫીิڗขسለՕऱंΖ 

ၞԫޡኙଃݮኙᚨԫીࢤய࣠ᖿ࿇ऱᆰۯᆜ۶ΔPerreԳΰ2009αಾኙรԫଡ

ழၴီ࿗ 300-380ශઞၞԫޡऱᆰᄭۯࡳ։࣫ΰLow resolution electromagnetic tomography, 

LORETAαΖ։࣫࣠ڇ 350ශઞؐ׳Δሎ܂ଃᖵ࿓ऱᆰۯᆜΚؐ㠀ືΰleft 

temporo-parietal areaαΔࠡխؐᒴՂڃΰleft supra-marginal gyrus, SMGαΕ৵㠀Ղڃ(posterior 

superior temporal gyrus, STG)ΕືՀᆺΰinferior parietal lobuleαڶ᧩ထऱᖿ࿇ΰdifferential 

activationαΔڼڂංᓵଡ᧯ڇଃಛஒழΔᖿ࿇೯ऱᆰਢଃಛஒऱؐՀ

ছᆰڃΰleft inferior frontal gyrus,IFG)Δآࠀ௫֗ࠩီᤚݮڗऱຝٝΔڼઔ֭ߒଃ।

ᐛૹิᓵऱᨠរΖ 

 

 

ቹ 9 Perre, Pattamadilok, Montant, & Ziegler(2009) ٙࠃઌᣂሽ֗ۯᆰᄭۯࡳ։࣫قრቹ 

( ኴᙕ۞ Perre, Pattamadilok, Montant, & Ziegler(2009) ) 
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Pattamadilok, Perre, & Ziegler ( 2011 ) ᥛ PattamadilokԳ ( 2009 ) אऄ֮ऱᠨଃᆏڗ

ऱઔߒΔشࠌઌٵऱࠨᖿޗறΔࢽאޏᣉܒឰ܂ᄐΰauditory rhyme judgmentαᛀ᧭ଃݮኙᚨ

ԫીࢤய࣠ڇլ܂ٵᄐऱ।Ζڼઔڇߒ ERPs࣠։࣫ऱຝٝΔ᠖堚ଃݮኙᚨԫીࢤய

ޢאऱழၴΔנ࣠ 25ශઞऱؓ݁ሽۯࠉ᧢ႈΔൕᜢଃנ৵ऱ 100ශઞ۟ 750

ශઞΔ٥ૠ 26ଡழၴᒤΰtime windowαอૠ։࣫Ζอૠ࣠᧩قΔଃݮኙᚨԫીࢤய

ڇנ࣠ 175Ё250ශઞ֗א 375Ё750ශઞΔࢬࠀᨠኘࠩऱԫીࢤய࣠ऱֱٻፖመװऱઔ

ڇᆢڗլԫીֺڗኙᚨԫીݮଃܛ࿇ઌ֘Δߒ 375Ё750ශઞऱᖿ࿇ለٻऱंΖኙᅃ

Pattamadilok et al.ΰ2009αრܒឰ܂ᄐऱԫીࢤய࣠Δڕቹ ᨠኘࠩऱࢬ᧭Δছ৵ኔقࢬ10

ԫીࢤய࣠נழၴီ࿗լٵΰ300Ё350ශઞαΔࠀ PattamadilokԳΰ2011αऱࢽᣉܒ

ឰ܂ᄐࢬࠩऱԫીࢤய࣠ΔP-Oԫી֧ࢬڗ࿇ऱंለլԫીࠐڗΖ 

ቹ 10 ٙࠃઌᣂሽݮंۯቹऱኙᅃቹ 

( A ) PattamadilokԳ(2011) ( B ) PattamadilokԳ(2009) 

( ኴᙕ۞ Pattamadilok, Perre, & Ziegler(2011)& PattamadilokԳ(2009)) 
 

ጵٽ Pattamadilok, Perre, & Zieglerΰ2011αፖ Pattamadilok Գΰ2009αऱֺለΔ࿇ܛ

ᨠኘࠩױᑌٵΔڤᄐֱ܂ऱٵլڇࠌ P-Oլԫીய࣠Δၞڇ֗א۩ଃಛஒᙃᢝऱٵழᄎᖿ

࿇ݮڗ।ᐛΔ֭ڼڂܛழᖿ࿇ᓵऱᨠរΖࠟڇ܀ଡઔشࠌߒऱޗறઌٵհՀΔ֧ࢬ࿇ऱኙ

ᚨԫીࢤய࣠ऱֱٻথլٵΔPattamadilokԳΰ2011α ංᓵױ౨܂ڂᄐֱڤऱޏ᧢Δᨠኘ

ࠩऱ P-Oԫીࢤய࣠ՈլٵΖ 

 ྤᓵਢڇऄ֮ࢨ֮ߓอΔڇ֗אլٵऱ܂ᄐֱڤխΰץਔΔᦫᤚऱဲნܒឰ܂ᄐΔ

ࠩଃ।ᐛኙᚨ֮אױ࿇խຟߒՂ૪ऱઔڇᄐαΔ܂ឰܒრᣊܑृࢨᄐΕ܂ឰܒᣉࢽ

ط٣ڰய࣠ΖࢤዌՂऱԫીڗ Perrea and Zieglerΰ2008αऱኔ᧭ಾኙଃݮኙᚨԫીࢤய࣠Δ
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ၞ۩ᦫᤚဲნܒឰ܂ᄐΔࠀᖙݫլԫીנऱۯᆜΖኔ᧭࣠᧩ڇقኙᚨլԫીנ৵પ

200ශઞΔլԫીิڶለऱ N320ΖPattamadilok Գΰ2009αऱ Go/No-goრܒឰ܂ᄐΔ

Ղݧழڶய࣠ࢤऱԫીسᆜፖขۯᑌࠩኙᚨլԫીऱٵ time-lockedऱွΔࠀኙᚨլԫ

ીऱڗᆢڇ N400ڶለऱ।Δ։ܑڇ 300~350Ε400~425Ε525~575ශઞԿழၴီ࿗ᨠኘ

ԫીࢤய࣠Ζ܀ઌٵऱޗறᦫᤚဲნܒឰ܂ᄐழΔPattamadilok Գΰ2011αઔߒ࣠থ

࿇ଃݮኙᚨࢤய࣠ڇ 375~750ශઞऱழၴΔԫીิ֧࿇ለऱ N400Ζڇԫીࢤய࣠

ऱֱٻՂΔڶࠀᛧԫીऱᓵΖ 

ᖕܛழᖿ࿇ᓵऱᨠរΔଡ᧯ၞ۩ଃಛஒᙃᢝऱመ࿓ٵழᖿ࿇ݮڗ।ᐛΔՂ૪ऱԿ

ଡઔڇߒլٵऱ܂ᄐֱڤΕኔ᧭ޗறΔᖙݫଃݮኙᚨլԫીऱۯᆜΔઃࠩԫીࢤய࣠ᙟထ

ଃݮኙᚨԫીڇࢤڗփ࿇سऱۯᆜլٵΔᆰंՂᨠኘࠩऱݮڗԫીࢤய࣠Ոᇿထ᧢೯Δ֭

ܛழᖿ࿇ᓵऱᨠរΔ܀ԫીࢤய࣠ڇ N400Ղऱ।থڶԫࡳऱֱٻΖڕࠏΚڇ Perre 

and Zieglerΰ2008α֗א Perre Գΰ2009αऱᦫᤚဲნܒឰ܂ᄐΔ Pattamadilok Գΰ2009α

ऱრܒឰ܂ᄐઃ࿇ଃݮኙᚨլԫીֺڗԫીڇڗ N400Ղ֧࿇ለՕऱंΖ PerreԳ

ΰ2009α ៶طᄩᄭ։࣫࿇Δଃݮኙᚨԫીࢤய࣠ᄭ۞࣍ଃಛஒऱᠰᆺᆰΔ

֭࣠ଃ।ᐛૹิᓵऱߒઔڼᣂऱࣞᆺီᤚᆰΔڶ।ᐛݮڗፖ࣍س࿇آࠀ܀

ऄΖڂ܀ᇠኔ᧭ၞ۩ᄩᄭ։࣫ऱழၴႛૻ࣍ 300Ё380ශઞΔآࠀො።ଃᙃᢝऱࢬ

ለඡऱڇנኙᚨԫીய࣠ݮଃڇृߒઔהࠡڕࠏᖵ࿓Δڶ 400ශઞ۟ 600ශઞհၴΔڼڂ

լ౨ඈೈהࠡڇழၴਢܡ௫֗ݮڗ।ᐛኙᚨᆰऱᖿ࿇Ζ 

ऱڶΔ؆ڼ ERPsઔߒኙ࣍ଃݮኙᚨԫીࢤய࣠ࢬ࿇سऱழၴΔ Ոڶآࡸԫી

ऱᓵΖ࣍طᦫᤚጥሐ֧ࢬ࿇ऱ N400ऱழၴᒤΔຏൄֺီᤚऱ N400ࠐڰፂለ

९ՆΔڃመװ Perrea and Zieglerΰ2008α ΕPattamadilok Գΰ2009α Pattamadilok 

Գΰ2011αڇ։࣫ P-Oኙᚨԫીࢤய࣠։࣫Ղऱ܂ऄΔא 25ශઞࢨ 50ශઞԫଡለ՛ऱ։

࣫ۯΔڇ N400ࢬ࿇سऱழၴᒤΰՕڍൕ 300-800ශઞլΔە। 3αփၞ۩ڍଡຑᥛ

ழၴီ࿗ΰMoving time windowαऱԫીࢤய࣠อૠᛀ᧭Δאᒔᎁ P-Oኙԫીࢤய࣠ऱ࿇س

ழၴរΔࠀܫய࣠᧩ထऱழၴᒤΖPattamadilok Գΰ2009α ঞၞԫޡᖕຑᥛழၴီ

࿗ऱ։࣫࣠ΔࡳԫழၴΔၞ۩ؓ݁༏ΰmean amplitudeαอૠ։࣫ΖPerreԳ

ΰ2009αঞආ࠷ Root mean square (RMS)ऱ։ֱ࣫ڤΔऴ൷נބլٵऱኔ᧭ᖙݫխΔڶ᧩ထ᧢

ฆฆऱழၴΔא٦ᇠழၴ P-Oԫીࢤய࣠ऱอૠ։࣫ᛀ᧭Ζ 
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 ΔPerre and ZieglerٵઌٺᆜՈլۯऱሽᄕ࠷ᙇࢬᛧ٥ᢝऱຝ։ਢآߒઔٺԫଡ

ΰ2008αႛڇ৵ೡऱᆰۯᆜ࿇ԫીࢤய࣠Δۖ Pattamadilok Գΰ2009αڇאছᠰ

࿇ԫીࢤய࣠Δࠌԫીࢤய࣠ٺڇઔߒխڶࠀࡳழၴΕۯࢨᆜऱ࿇Ζ 

। 3  P-Oԫીࢤய࣠հઔߒ࿇ᖞ 

խ֮֮ߓڗอऱࢤ  

 խ֮ڗፖ֮הࠡࢨଃ֮ߓڗอ່ՕऱլٵΔئڗאڶ࣍ڇ।ᐛଃైऱᐊۯΔ

ՈྤऄຘመڗցऱิګנᦰଃΖ܀խ֮ڗऱዌխΔڗፖቤհၴڶࡸԫଡᐋڻΔጠհ

ຝٙΰradicalαΖլ౨ࣈ٦ᇞޓګ՛ຝٙऱڗΔጠᗑ᧯ڗΔڕࠏψݺωΙՕຝ։ऱխ֮ڗ

ຟਢࠟڶଡࠟࢨଡאՂऱຝٙګิࢬΔۍ։հԶԼؐ׳ऱխ֮ڗਢݮᜢڗΖݮᜢڗຏൄطრ

லፖᜢலิګΔᦰृᆖൄאױຘመრலᛧڶᣂᇠڗऱრᆠΔۖຘመᜢலאױᛧڗऱଃ

ᒵΔڕࠏψᘚωਢطψۧω֗אψ್ωิګΔຝଈऱψۧω༼ࠎψᘚωऱ೯ढᒵΔᜢல

ऱψ್ωঞ༼ࠎψᘚωऱଃಛஒΖ 

խ֮ڗࠩݮڗڗଃऱኙᚨԫીࢤΰO-‐Pԫીࢤα  

መװڍ൶ಘڶᣂխ֮ڗᜢல۶ڕ।ଃऱംᠲΔڍᑇ֮ආشঞࢤΰregularityαࢨԫ

ીࢤΰconsistencyαຍࠟጟਐᑑࠐ൶ಘᜢல।ଃऱڶயࢤΖխ֮ڗऱঞࢤΔܛਐݮڗऱᜢ

லፖᦰଃऱਢܡઌٵΔՈ༉ਢࢬᘯऱᜢல।ଃঞࢤΖڕࠏψᄜωऱ࿇ଃፖᜢலψଅωऱ࿇

ଃઌٵΔᜢலऱຝٙፖᇠڗऱ࿇ଃԫᑌΔڼڂࡳᆠঞڗΰregular characterαΖᅝᜢல

	  
Task	  demand	  

Mean	  

Amplitude	  
Selected	  Electrode	  sites	   	  

PerreϟZiegler	  (2008)	   Auditory	  LDT	  

300	  ~	  350	  ms	  

475	  ~	  675	  ms	  

575	  ~	  625	  ms	  

Central-‐Posterior	   sites	   InCon	   >	  Con	  

Pattamadilok,	  Perre,	  

Dufau	  &	  Ziegler	  (2009)	  

Semantic	  

judgment	  

300	  ~	  350	  ms	  

400	  ~	  425	  ms	  

525	  ~	  575	  ms	  

Fz,	  FC1,	  FCz,	  

FC2,	  C1,	  Cz,	  C2,	  CPz	  
InCon	   >	  Con	  

Pattamadilok,	  Perre	  &	  

Ziegler	  (2011)	  

Rhyme	  

judgment	  
375	  ~	  750	  ms	  

F1,	  Fz,	  F2,	  C1,	  Cz,	  

C2,	  P1,	  Pz,	  P2.	  
Con	  >	  InCon	  

Perre,	  Pattamadilok,	  

Montant	  &	  Ziegler	  

(2009)	  

Auditory	  LDT	  
300	  ~	  380	  ms	  

410	  ~	  550	  ms	  

AFz,	  Fz,	  FCz,	  Cz,	  CPz,	  Pz,	  POz	  

AF7,	  F7,	  FC7,	  C7,	  CP7,	  P7,	  PO7	  

AF8,	  F8,	  FC8,	  C8,	  CP8,	  P8,	  PO8	  

InCon	   >	  Con	  
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ፖᖞڗ࿇ଃլԫᑌऱழଢΔڕࠏψᦰωऱ ࿇ଃ/du2/Δ༼ࠎଃಛஒऱᜢலψᔄωऱ࿇ଃ

থ/mai4/Δঞ᥆࣍լঞڗΰirregular characterαΔխ֮ڗऱঞࢤய࣠ڇመװऱઔ֘ߒ

ऱᢞኔΔڇആ܅᙮ڗऱൣउՀΔആঞڗऱຒ৫ֺആլঞࠐڗݶΔإᒔՈለ

ΰHue, 1992; Lee et al., 2005αΖ 

խ֮ڗऱڗ-ݮڗଃኙᚨԫીࢤΰO-P ԫીࢤαΔܛਢਐጠψᜢலѧ࿇ଃωऱኙᚨᣂএΖ

ԫଡᜢலऱٵڶᆢΖᖕࠠڗԫጟᦰऄऱڶࠀᜢலΔٵઌڶ।ᖑזᆢڗଃኙᚨԫીऱݮ

։ڗലխ֮ױ༓ጟ࿇ଃΔڶᆢ։ܑڗ O-Pԫી܅֗ࢤ O-PԫીࢤΔڕࠏψᄀωΕψωΕ

ψጄωΕψᝓωڶ٥ڗઌٵԫଡᜢலΔࠡ࿇ଃઃ/yao2/Δጠ O-Pԫીࢤऱڗᆢΰڕ

ቹ 11-1αΙઌኙऱאψ ωຍଡຝٙᅝᜢலऱڗΚψੌఅทωΕψᄦωΕψงωΔ։ܑ

ᆢঞڗԿጟᦰଃΚ/liu2/Ε/yu4/Ε/shu/Δຍᑌऱڶ O-Pԫી܅ࢤऱڗΰڕቹ 11-2αΖ 

   ቹ 11 խ֮ڗऱڗ-ݮڗଃኙᚨԫીࢤ 

խ֮ݮᜢڗऱԫીࢤய࣠Δڇആ܂ټᄐऱ।Ոڶᣊۿଃ֮ڗઔߒխऱ࿇ΖٍܛΔ

ଃல।ଃլԫીऱݮᜢڗऱആټຒ৫ֺଃல।ଃԫીऱࠐڗኬΔإᒔՈֺለ܅ ( Lee et 

al., 2004; Lee et al., 2005; Lee et al., 2006 ) ΖLee et al.ΰ2005αᖙݫխ֮ڗऱ᙮Εԫીࢤፖ

ঞࢤΔၞ۩ആ܂ټᄐΔኔ᧭࣠࿇Δڇആ܅᙮ڗழΔڶԫીࢤፖঞࢤऱٌյڇژش܂Ζ

ၞԫޡ։࣫࿇ڇঞڗΕլঞ֗ڗᜢலॺڗԿጟࠨᖿڗᣊীՀઃڶԫીࢤய࣠Ζ 
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խ֮ڗڗଃࠩኙᚨݮڗऱଡᑇΰٵଃڗയ৫α  

խ֮ଃᆏዌઌኙ១ΔՕીץਔ CVCΕVΕCVΕVCጟױ౨ࢤΖڇዧխՕપ

ڶ 5,000ଡش٥ڗ 420ଡլٵऱଃᆏΔڶ٥ 1252ଡଃΖٵଃڗയ৫Δਢലޢଡଃᆏࢬኙᚨऱ

ኙᚨࠩאױଡଃᆏޢଃയ৫પٵᆠΔؓ݁ऱࡳኒڍؾᑇݮڗ 11ଡլٵऱڗΖᜰࠐࠏᎅ:

ψࠉωΕψωΕψԫωΕψ᠔ωຍݮ؆ࠄՂլઌۿऱڗຟആ/yi1/ΖٵଃڗऱംᠲΔࠌڇ

ၞ۩խ֮ऱՑဲნᙃᢝழΔኙ࣍ᒔᎁݮڗऱಛஒ۶ઌኙૹΔթ౨ၞԫޡຑࢬਐጠऱ

რ۶Δ֠אဲڗऱଃಛஒᙃᎁࠐᎅޓૹΔڇڼڂᦫᤚဲნᅝխΔאڍᠨဲڗऱ

 Ζܧڤֱ

լאΔ։ܑߒΰ2010αऱઔܷߛ۶ᐙխ֮ՑဲნऱᙃᢝΔຑڕ܅യ৫ऱڗଃٵ

ܒᄐΔ࿇ᅝ܂ឰܒნڗᦫᤚאയ৫ኙᦫᤚဲნᙃᢝऱᐙΖኔ᧭ԫڗଃٵ൶ಘڤᄐֱ܂ٵ

ឰٵଃڗയ৫ऱଃழΔઌለٵ܅࣍ଃڗയ৫ऱ।Δ֘ᚨழၴإݶᒔΔ᧩ٵقଃڗ

യ৫ऱআၞய࣠Ζኔ᧭Բঞאრܒឰऱ܂ᄐֱڤΔ࿇ܒڇឰٵଃڗയ৫ऱଃழΔ֘ᚨ

ழၴ֗إᒔຟֺٵ܅ଃڗയ৫ࠐΔࠫލய࣠Ζृ܂ංྒྷΔ܂࣍طᄐऱֱڤլٵΔڇ

ᎁवฃՂऱฆࠌٵଃڗയ৫ڶআၞࠫލࢨऱய࣠Ζኔ᧭ԫऱڗნܒឰ܂ᄐΔ࠹ᇢृᏁ

ၞ۩ႛᏁኙᦫࠩऱᜢଃటଃऱܒឰΔಾኙࠨᖿᜤუࠩٚԫז।ऱݮڗ।ᐛױܛ

ܒឰΔۖٵଃڗയ৫ኙᚨऱݮڗ।ᐛᑇၦֺٵ܅ଃڗയ৫ࠐڍΔڇڼڂຍᑌऱ܂ᄐ

ᣊীΔٵଃڗയ৫ڶআၞऱய࣠Ι֘հΔኔ᧭Բאრܒឰ܂ᄐΔ࠹ᇢृؘᏁಾኙᦫࠩऱ

ଃಛஒΔၞ۩ڶࢬኙᚨऱݮڗ।ᐛԫԫᒔᎁΔჼ༈ਢڶܡ౨ਐጠᇠრऱڗΔڼڂᅝٵଃ

ᇢृ܂ኔ᧭ԿΔڇऱய࣠Ζࠫލڶܛയ৫ڗଃٵΔڍ᧢യ৫ለழΔᏁჼ༈ᗴᙇऱᑇၦڗ

ቹٙࠃאઌᣂሽۯऱધᙕֱڤΔԱᇞٵଃڗയ৫Օ՛ኙᦫᤚဲნऱᎁवᖵ࿓Δ࣠࿇Δ

։ګཚऱᦫᤚࣹრԺᆰंڰڇႛڇയ৫ய࣠ڗଃٵ N1ΕP200Ղڶ᧩ထய࣠Δۖڇհ৵ڗნ

Εრᓤᠧ৫ऱᆰंګ։ N320ΕN400Ղઃڶࠩ᧩ထய࣠Ζඡཚऱᆰंګ։ LPCऱ

ຝٝΔࠨڇᖿܧ৵ऱ 650ශઞࠩ 770ශઞழၴΔ։ܑࠟڶଡሽᄕ CP3ΕP3ٵڶଃڗയ

৫ய࣠ऱฆΔٵ܅ଃڗയ৫ᎈ࿇ለٻإऱ LPC༏Ζᖞ᧯ٵڇଃڗയ৫ய࣠݁ڶ

ऱڗኙխ֮ऱ᧩ထฆ࿇Δංྒྷፖࡳ P-Oԫીࢤࢤऱ൳ࠫڶᣂΖ 

Wang, Li, Ning, & Zhangΰ2012αٙࠃאઌᣂሽۯऱધᙕֱڤΔᛀ᧭ٵଃڗയ৫ய࣠ڇᦫ

ᤚဲნܒឰ܂ᄐऱ।Δอૠ։࣫ऱ࣠ਐנΔࠨڇᖿܧ৵ऱ 600ශઞ۟ 700ශઞΕ700

ශઞ۟ 800ශઞࠟଡழၴΔ݁ࠩٵଃڗയ৫ऱய࣠᧩ထΔٵଃڗയ৫ऱڗᆢֺ

ԫીΔٻ࿇ֱߒΰ2010αኔ᧭Կऱઔܷߛ༏Δፖຑٻᖿᎈ࿇ለՕऱࠨയ৫ऱڗଃٵ܅
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ࠀᆜۯΰ2010αऱܷߛᆜΔፖຑۯছᠰऱᆰ࣍۞ࠐய࣠ࠫލയ৫ऱڗଃٵࠩऱ܀

լઌٵΔृ܂ᎁຍඡཚऱᆰंګ։Δᚨਢᦫᤚܧऱኔ᧭խඡཚ N400ऱࢤΔۖ࣍ط

ऱඡཚࢤრᓤᠧ৫ڇڼڂழለᤁञΔ࠷༽ಖᖋऱ۩ၞڇ।ᐛհၴݮڗയ৫ऱڗଃٵ

N400Ղࠩ᧩ထٵଃڗയ৫ऱࠫލய࣠Ζ 

խ֮ڗڗଃࠩኙᚨݮڗऱԫીࢤΰP-‐Oԫીࢤα  

խ֮ڗᇙऱڗଃ-ݮڗኙᚨऱൣݮΔᖕٵଃڗխݮڗ।ᐛਢٵ٥ڶࠠܡऱݮڗᐛΔ

։ኙᚨԫીፖլԫીڗଃٵଃ।ᐛऱٵലࠠໂઌױ।ᐛऱᣊীΔݮڗᆢխՕીऱڗࢨ

ऱڗᆢΖٵଃࢬڗኙᚨհڗᆢٵ٥ڶ٥ऱຝٙΰڕᜢலαΔঁࡳᆠଃݮኙᚨԫીڗΰP-O

ԫીڗαΖڇڕࠏቹ 12ऱᒤࠏխΔᦰଃ/ma3/ऱݮڗ։ܑڶψ್ΕᒘΕᘚΕጆΕႯωΔࠡխ

࣍᥆ܛઌᅝԫીΔݮڗऱ।ଃຝٙψ್ωΔኙᚨऱٵઌڶऱຟڗଡޢ P-OኙᚨԫીڗΖࠡխ

ଃݮኙᚨԫીړ່ࢤऱΔঁ᥆ٵଃڗᑇڶԫଡڗऱΔڕࠏᦰଃ/da3/ڶኙᚨࠩԫଡݮڗ

ψؚωΖઌ֘ऱΔٵڕଃࢬڗኙᚨհڗᆢڶ٥ڇຝٙݮڗࢨऱઌࢤۿՂאױ։נլٵऱႃ

א։ױΔݮڗᦰଃ/pu4/ऱڕࠏαΖڗΰP-OլԫીڗኙᚨլԫીݮΔ߷Ꮦঞጠհଃٽ

ψᑊωݮڗٵ٥ᐛऱψᡜΕៃΕᑊωΔፖאψ߉ωݮڗٵ٥ᐛऱψᔮΕⲯωΖאࢬ

ᅝᦫߠᦰଃ/pu4/ழΔױ౨ਐጠऱࠟܶץݮڗጟլݮڗٵᣊীऱ/pu4/Δຍᑌऱڗᆢঁጠ P-O

լԫીڗΖ܀ૉאԲ։ऄऱֱڤ։ଃݮኙᚨԫીࢨլԫીΔࠡኔࠀլജݙΖڕࠏആ܂

/gung/ऱڗ։ܑڶψࠎֆՠפސ୰ըஐಧಎ⡝...ωԼଡٵଃڗΔຍٵࠄଃڗΔڗڇଃࠩڗ

ލጟΕࠟڶݮڗլᓵኙᚨऱڼڂլԫીΖޓᆢΔ᧩ڗଃٵpu4/ऱ/࣍ऱኙᚨՂΔઌለݮ

լԫીऱᣊܑ᧩ܧΔঞྤऄڗኙᚨլԫીݮΔଣૉຟጠଃڗଃٵऱݮڗնጟڶਢኙᚨࢨ

խ࿓৫ՂऱฆΖ౨ޓ堚ᄑࡳᆠ֗ᖙݫխ֮ڗऱଃݮኙᚨԫીࢤΔءઔߒՈಾኙޢଡଃࢬ

ኙᚨٵڶࢬଃڗऱݮڗᐛ᥆ၞࢤ۩։ᣊΔૠጩଃݮኙᚨԫીࢤ࿓৫ऱ܅Δז࠷א១ऱ

Բ։ऄૠጩࠐଃݮኙᚨԫીࢤΖ 
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ቹ 12 խ֮ٵڗଃڗയ৫ፖଃݮኙᚨԫીࢤᒤࠏቹ 

ֺᅃመװઔߒૠጩڗ-ݮڗଃอૠኙᚨԫીࢤऱֱऄΔଃݮኙᚨԫીױٍࢤආࠟشጟլ

ᐞᣊەᖕΔጠᣊ᙮ΰtype frequencyαΙԫጟਢլႛࠉଡᑇڗଃٵאΚԫጟਢڤૠጩֱٵ

ܑଡᑇΔٍലٵܑٺଃڗհנ᙮ԵףᦞΔጠฤ᙮ΰtoken frequencyαΖૠጩԫิٵଃ

אΰfriendsαऱଡᑇΔݮڗٵઌ࣍᥆ڗᑑؾΔอૠፖڤૠጩֱࢤኙᚨԫીݮհᣊ᙮ऱଃڗ

ᑅԳᑇࡉᑇ֖ࣛאᆠᑅԳΰenemiesαऱଡᑇΔല֖ࣛᑇೈࡳΕݮڗٵᦰଃۖլٵઌהࠡ֗

ऱ᜔ףΰؾᑑڗऱ᜔ٵଃڗᑇαܛאᣊ᙮ࠉᖕऱଃݮኙᚨԫીࢤᑇଖΖ 

।א 4ࠏΔڗଃψԁԖωऱٵଃڗᑇڶ٥ԼଡڗΔᖕݮڗઌۿ࿓৫ױ։ګԿᣊΚ

ψԶωΕψ֣॔ܣు⁰ωΕψமωΔᣊ᙮ऱૠጩֱܛڤਢٵ᜔ףᣊীڗڗᑇೈڗ᜔אᑇΔ

ψԶωऱᣊ᙮ڕࠏ 0.22ΰ2/9=0.22ٵᣊীڗᑇ/᜔ڗᑇαΖۖࠉᖕฤ᙮ऱଃݮኙᚨԫી

ᆢհ᜔᙮ڗଃٵΰ֖ࣛαऱ᙮৵ፖᇠڗᣊীٵ᜔ף᙮ԵૠጩΔڗᏁലଡܑڤૠጩֱࢤ

ઌೈΔאψԶωࠏΔψԶωऱڗ᙮ 29652Δψωऱڗ᙮ 67ΔψԁԖωऱ᜔᙮

33204ΔψԶωऱฤ᙮ࠟृڗ᙮ઌףೈڗ᜔א᙮ࠩ 0.9ΰΰ29652+67α/ 33024αΖ 
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ڗଡխ֮ޢ৫ऱૠጩΔٻຑᥛګ᧢᠏ࢤኙᚨԫીݮऱଃڗฤ᙮Δխ֮ࡉૠጩᣊ᙮ط៶ 

৵൶ಘܗ൳ࠫΔᚥ֗ݫᒔऱᖙࣔޓ౨࢚ᄗࢤኙᚨԫીݮ࿓৫ֺለΔኙଃ܅ऱࢤԫીױ

խ֮ڗऱଃݮኙᚨԫીࢤऱઔߒΖ 

Ζޫငᣉΰ2009αߒઔ۩אઃΔڍլࠀߒऱઔࢤኙᚨԫીݮᣂխ֮ଃڶছؾ

ऱઔٞߒቹ൳ࠫխ֮ڗ P-OኙᚨԫીࢤऱൣउՀΔᛀ᧭խ֮ڗऱ O-Pኙᚨԫીࢤய࣠Δ֗א

ࡉയ৫ڗଃٵ P-Oԫીࢤய࣠ऱᣂএΖছ৵۩٥ၞଡ۩ኔ᧭Δ։ܑᛀ᧭ڇ൳ࠫ P-Oԫી

ࡉଃയ৫ٵݫᖙ֗אᄐՂऱ।Δ܂ټᄐ֗ആ܂ឰܒნဲڇऱய࣠ࢤհՀΔO-Pԫીࢤ P-O

ԫીࢤ࿓৫ဲڇ܅ნܒឰ܂ᄐࡉആ܂ټᄐՂऱ।Ζآࠀ࣍ط܀൳ࠫٵଃڗխᔣᆢऱ᥆ࢤΔ

ኙآࡸ P-Oԫીࢤऱ࿓৫ࣔᒔऱࡳᆠ֗ᖙݫΔဲڇڼڂნܒឰ܂ᄐ֗אആ܂ټᄐຟآ౨ሒ

ڇຟ౨ࠩ܀ய࣠Δݫထऱᖙ᧩ګ O-PԫીࢤΕP-Oԫીٵ֗אࢤଃڗയ৫Կଡਐᑑऱٌյ

ऱणउٵயऱ൳ࠫթ౨ᛀီլڶ堚ᄑऱ᠖堚ΔޓᏁ࢚Ղऱᄗڗխ֮ڇԿृऱق᧩Δش܂

Հԫીࢤய࣠ऱ।ࡉᐙ۶Ζ 

৬مխ֮ڗଃ-‐ݮڗኙᚨԫીࢤᇷற  

ژऱᇷறڶྤࠀᣂૠጩխ֮ڗऱଃݮኙᚨԫીࢤΰP-OԫીࢤαऱᇷறΔၞڼڂ۩

ޗ᧭ኔࡳᙇࠐ൷ՀࠎאऱᇷறΔࢤኙᚨԫીݮଃڗԫଡૠጩխ֮م৬ܛޡᓵ֮ऱรԫء

ற֗א൳ࠫࠡהխ֮ڗࢤऱഗ៕Ζ 

ٽΕೃ Academia Sinica balanced corpusΰ1998αؓᘝறߒխ؇ઔאᇷறء

խ֮ڗՑ᙮ऱઌᣂறΔܶץխઔೃ૿/ॺ૿றΕ87ڣඒߛຝ৬مऱՑᇷ

ԁ

Ԗ 

ଃٵ

 ᑇڗ
 ᙮ڗ

ݮڗ

։ᣊ 

Friend 

 ᑇ/᙮ڗᣊীٵ

Enemy 

ᤁञڗᑇ/᙮ 
 ᑇ/᙮ڗ᜔

P-O consistency by 

type(ᣊ᙮) 

P-O consistency by 

token(ฤ᙮) 

Զ 10 29652 1 2/29719 7/3485 9/33204 2/9=0.22 29719/33024=0.9 

֣ 10 3239 2 6/3475 3/29729 9/33204 6/9=0.67 3475/33024=0.1 

 0.1=3475/33024 0.67=6/9 9/33204 3/29730 6/3475 2 603 10 ܣ

॔ 10 149 2 6/3475 3/29731 9/33204 6/9=0.67 3475/33024=0.1 

 10 67 1 2/29719 7/3485 9/33204 2/9=0.22 29719/33024=0.9 

 10 44 2 6/3475 3/29729 9/33204 6/9=0.67 3475/33024=0.1 

ు 10 13 2 6/3475 3/29730 9/33204 6/9=0.67 3475/33024=0.1 

ம 10 10 3 1/10 8/33194 9/33204 1/9=0.11 10/33024=0 

⁰ 10 9 2 6/3475 3/29729 9/33204 6/9=0.67 3475/33024=0.1 

⍈ 10 1 . .  . .  . . 

 

। 4 խ֮ڗฤ᙮Εᣊ᙮ૠጩֱڤЁאψԁԖωࠏ 
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றΔ᠆༄խ֮ڗՑ᙮ऱەᇷಛΖխ֮ڗऱՑ᙮ऱૠጩڍൕᄅፊᒚΕີᠧΕ

ᐖᐾอૠΔՑנऱ᜔ڗნၦઌለ࣍૿ऱנڗᑇ֟Δലխ֮ڗऱՑ᙮֗

૿᙮ઌᣂૠጩΔઌᣂऱ࿓৫ሒԶאګՂΔݙᖞ൳ࠫኔ᧭ޗறऱ᧢ႈΔءઔߒലאխ

 ΖߩნՂᇷಛऱլڗՑז࠷ᖕΔࠉऱ܅᙮᙮ڗऱڗ֮

ૠጩխ֮ڗऱଃݮኙᚨԫીࢤऱଈޡᨏΔਢലޢଡଃܶץࢬऱݮڗ։ᣊΔڕ। 4

ܓאు⁰ωԿᣊΔ॔ܣ։ψԶωΕψமωΕψ֣ױڗଃٵڶࢬΔࠏଃψԁԖωڗ

հ৵ૠጩޢଡխ֮ڗऱଃݮኙᚨԫીࢤΖ։ᣊऱֱڤݮڗەऱଃலፖრலຝٙΖรԲၞޡ

ૉ܀პΔࠡኙᇠଃ।ᐛऱᐙპݮڗΔᇠ܅᙮መشࠌऱڗߠߔၦەऱᗴᙇΔڗ᙮܅۩

ૠጩଃݮኙᚨԫીࢤऱᣊ᙮Δৰ୲࠹࣐ଡᑇڍኒڶৰՕऱ᧢೯Δڼڂլല܅᙮٨ڗߠߔԵ

ૠጩΖڇฤ᙮ऱຝ։Δڗߠߔ࣍طऱ᙮መ܅Δࠡᏺ྇ኙૠጩᇠଃऱฤ᙮Ո༓լᄎທګᐙ

ΖᜰߢۖࠏΔڕ। ऱࢤኙᚨݮլԵଃڼڂΔڗߠߔᄕ࣍Δ᥆܅᙮ᄕڗΔψ⍈ωऱقࢬ4

ૠጩΖ່أၸঞ։ܑಾኙଡᑇ֗᙮ऱၞ᜔ף۩ଃݮኙᚨԫીࢤऱᣊ᙮Εฤ᙮ऱૠጩΔޢ

ԫଡڗઃᛧٺ۞ऱଃݮኙᚨԫીࢤ࿓৫Ζ 

৬مଃݮኙᚨԫીࢤᇷறऱٵழΔՈࠉᖕඒߛຝૹᒳഏࠢଥૡءጻీ༼ࠎऱᇷ

ಛΔᒔᎁޢଡڗऱ࿇ଃإᒔࢤΖ 

խ֮ڗଃݮኙᚨԫીࢤற٥ૠڶ 7203ଡڗΔࠡխ 751ଡڗధଃڗΔڶ٥ 1252ଡ

ଃΖᖕڗڼଃ-ݮڗኙᚨԫીࢤᇷறΔ৬مՀ٨ࠟႈਐᑑΚ 

ΰ1αٵଃڗയ৫ΰHomophone DensityαЁਐઌٵ࿇ଃऱڗᆢᑇؾΖڕࠏᦰଃ/gung/ऱ

ΔݮڗΕ୰ΕըΕஐΕಧΕಎΕ⡝ΕદΕΕेω٥ԼଡפΕސΕֆΕՠΕࠎ։ܑψݮڗ

യ৫ڗଃٵgung/ऱ/אࢬ 14Ζ 

ᖞ᧯ᇷறอૠ᧩قΔٵଃڗଡᑇऱ։܉ൕ 1ࠩ 69ଡڗΔԫଡଃऱݮڗ։ᣊױൕ 1ࠩ

26ጟհڍΖ ٵଃڗᑇ 1ऱଃપݮڗڶࢬ۾ऱۍ։հԲԼΔٵଃڗᑇڇ 5ଡאڗՀऱଃપ

ቹڕ։հքԼΰۍ۾ 13αΖٵଃڗയ৫່ऱଃ/yi4/Δڶ٥ 69ଡٵଃڗΔױࠀᖕݮڗ

։ګ 26ऱڗᆢΖ 

 

  
  
  
  
  



	  

30 

ቹ 13 խ֮ٵଃڗᑇۍ։ֺقრቹ 

  

ΰ2αଃݮኙᚨԫીࢤΰPhonology-to-Orthography consistencyα 

 ᖕΔጠᣊ᙮ΰtypeࠉଡᑇאΖรԫਢڤ։ܑࠟጟૠጩֱࢤኙᚨԫીݮڗଃЁڗ

frequencyαΙԫጟਢא᙮ΰfrequencyαࠉᖕΔጠฤ᙮ΰtoken frequencyαΖ 

ᣊ᙮ΰtypy frequencyαЈࠠڶઌٵᜢலऱڗᆢଡᑇٵ/᜔ףଃڗയ৫ΰٵଃڗڗᑇα 

ฤ᙮ΰtoken frequencyαЈࠠڶઌٵᜢலڗᆢऱ᙮ٵڶࢬ/᜔ףଃڗ᜔ڗ᙮ 

ᖕᇷறࢬऱอૠΔڇխ֮ڗଃݮኙᚨԫીࢤࢤऱຝٝΔאฤ᙮ऱૠጩֱڤΔ

ኙᚨԫીࢤ՛࣍ 0.5ऱଃપۍ۾։հԼԲΔԫીࢤ࣍ 1ऱଃપۍ۾։հԼΰڕቹ 14αΖ

ຘመۍ։ֺ։ؒቹױᨠኘࠩΔڶࢬڇխ֮ڗᅝխΔመתऱڗᆢڇଃݮኙᚨԫીࢤՂຟઌᅝΔ

ڇയ৫ڗଃٵ࣍طق᧩ 5ଡאڗՀऱଃۍ։հքԼΔڗଃࢬኙᚨऱݮڗᑇؾլڍΕڗࠀ

 ΖࠏऱֺࡳԫᆢڗऱࢤኙᚨԫીݮଃڗᐛΔխ֮ٵհၴऱࠠໂઌݮ
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ቹ 14 խ֮ڗଃ-ݮڗኙᚨԫીۍࢤ։ֺ։ؒቹ 

  
  

 

ቹ 15 խ֮ڗଃ-ݮڗኙᚨԫીีࢤᗨۍ։ֺ 

 
 

 

n<.01	  
4%	   n=0.1~0.5	  

8%	  

n=0.5~.99	  
49%	  

n=1	  
39%	  

n=P-‐Oԫીࢤ	  

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

<0.1 0.1 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

ଡᑇ	  

ีᗨଡᑇ	  
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ኔ᧭ԫΚݮڗԫીࢤய࣠ٙࠃઌᣂሽۯઔߒЁრܒឰ܂ᄐ  

  ઔؾߒऱ  

֗אയ৫ڗଃٵխऱڗᄐΔ൶ಘխ֮܂ឰܒኔ᧭ၞ۩խ֮ऱᦫᤚრء P-Oԫીࢤய

࣠ࠟጟլٵऱଃݮኙᚨᣂএΔ۶ڕኙᦫᤚဲნऱທګᐙΔ֗אԱᇞࠟृહ৵ऱᎁव

ऱᖲࠫਢܡઌٵΖխ֮ڗᅝխڶऱٵଃڗࢤΔࠌଡ᧯ၞڇ۩ՑဲნᙃᢝழΔݮڗ

ऱಛஒףޓऱૹΔۖڇאଃ֮ڗऱઔߒ࿇ڇ P-Oԫીࢤய࣠נऱழၴֱ֗ٻ

ऱڗլԫીΔխ֮ࠀ P-OԫીࢤࢤΔຘመறऱૠጩٵழګף᙮܅ऱᐙ࿓৫Δ౨

גޓาऱቤ։֗ᖙݫΙףՂխ֮ڗऱԫጟଃݮኙᚨᣂএЁٵଃڗയ৫ऱᖙݫΔٙࠃאઌ

ᣂሽۯऱધᙕ։࣫Δݦඨ౨᠖堚ຍࠟጟଃݮኙᚨய࣠۶ڕኙᦫᤚဲნᖵ࿓ທګᐙΖ 

  ᇢृ࠹

ԼڣګۯՕᖂسΕઔسߒፖኔ᧭Δؓ݁ڣԲԼնᄣΖီᦫԺ֗ߢ౨ԺઃൄإΕ

ٵኔ᧭ছ࣍ᇢृઃ࠹ۯޢΖवᤚఐࢨ壀ᆖྤࠀൄإΕᦰᐊ౨Ժ֫׳֫شഏΕክئ

რ൷࠹ኔ᧭Δڇኔ᧭ګݙ৵Ꮖ࠷ 300ց್߫၄Ζ  

ኔ᧭ૠፖࠨᖿޗற  

ኙᚨᣂএ։ݮᇷறΔലଃࢤኙᚨԫીݮڗ-ଃڗᇢृփૠΔᖕխ֮࠹࠷ኔ᧭ආء

ԿጟൣउΖΰ1αٵ܅ଃڗയ৫ΰlow HDαΕΰ2αٵଃڗയ৫/ P-Oኙᚨԫીࢤΰhigh 

HD/high P-OαΕΰ3αٵଃڗയ৫/܅ P-Oኙᚨԫીࢤΰhigh HD/low P-OαΔ៶ֺطለ low 

HDፖ high HD/high P-OΔ൶ಘٵଃڗയ৫ய࣠Ιֺለ high HD/high P-Oፖ high HD/low P-O൶

ಘ P-Oኙᚨԫીࢤய࣠ΰڕ। ڗଃٵ܅ψࡳऱᗴᙇᑑᄷΔᑑ܅യ৫ڗଃٵαΖقࢬ5

യ৫ωΰlow HDαิխऱኔ᧭ޗறٵଃڗയ৫ઃ࣍ 1ΔངߢհΔԫଡଃᆏ౨ኙᚨԫଡڗ

࣍றՈ᥆ޗڶࢬڼڂΔݮ P-OኙᚨԫીࢤΖψٵଃڗയ৫ΰHDαωऱᗴᙇᑑᄷঞΔ

ڇ࣍യ৫տڗଃٵ 11~15հၴऱଃᆏΖࠡխ࣍طڍٵଃڗയ৫ऱᦰଃխΔܶץऱൄݮڗ

᙮ऱψයΕᓳωΔܶץݮڗയ৫ऱᦰଃ/tiau2/ΔڗଃٵΚ᥆ڕࠏΔڗߠߔ᙮ऱ܅࣍᥆ڶ

ᤁञऱய࣠Δᗴᙇၴݮڗڗଃٵ᧩סΔڼڂΔګิࢬ᙮ऱψ፳Ε૬ΕⶹΕỀΕࠖω܅֗א

ᑇڻנՏᆄဲޢܛΔڗՂऱ᙮אଡࠟڶறխΔઃؘႊܶޗ᧭യ৫ऱኔڗଃٵ܂

ᇷறխΔࢤኙᚨԫીݮڗ-ଃڗऱᗴᙇᑑᄷΔঞᖕխ֮ࢤΖP-OኙᚨԫીڗՂऱאڻ500
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Δψࡳࠐڤऱૠጩ᜔ֱףଃᔣᆢٵฤ᙮א P-Oኙᚨԫીࢤωհ P-OኙᚨԫીࢤᏁ

܅90Ιۖψ.࣍ P-Oኙᚨԫીࢤωհ P-Oኙᚨԫી50.࣍܅ࢤΖ 

യ৫ڗଃٵଃയ৫ิΰlow HDαऱؓ݁ٵ܅றऱԿิൣउΚޗ᧭ኔءΔڼڂ 1 ଡڗΕ

ٵଃയ৫ิΰhigh HD/ high P-OΔhigh HD/ low P-Oαऱؓ݁ٵଃڗയ৫ 6.9ଡ֗ڗ 8.3ଡ

Ιڗ P-Oኙᚨԫીิࢤΰlow HDΔ high HD/ high P-Oαऱؓ݁ኙᚨԫીࢤ 1֗ 0.97Ι܅

P-Oኙᚨԫીิࢤΰ high HD/ low P-Oαऱؓ݁ኙᚨԫીࢤ 0.43Ζڶࢬऱኔ᧭ޗறΔઃ᥆

࠷Δ᜔ؓ݁ଃ᙮ڗறऱ᙮ࢤኙᚨԫીݮڗଃЁڗխ֮࣍ logଖ 3.53ΰڕ। 6αΖ 

 

। 5 խ֮ڗऱڗଃ-ݮڗኙᚨԫીࢤ 
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ᖿΔ᜔ૠࠨԿԼଡଃڶጟൣቼՀઃޢኔ᧭ऱء 90ଡଃΖ؆ΔڇቫᇢڻऱຝٝΔঞ

ڶ 60ଡ೯ཬढဲڗᙟᖲૹᓤܧΔڕࠏψniau3Εmao1ωΖኔ᧭ૠխऱԼଡኔ᧭ޗற

ඈೈధଃڗΕ֗אፖ೯ཬढٵଃऱຝٝΖڤإኔ᧭ছڶ 15ᠲऱᒭᠲΖኔ᧭ޗறଃᚾऱై

 ωڗ৬ᆜऱψCNS11643 խ֮ᑑᄷٌངᒘ٤ࢬૠሽᇷறխ֨ਙೃ۩࣍۞࠷Δޗ

ΰ១ጠڗ٤αհ堚ཐՖᜢΔڶࢬᜢଃޗற݁אຌ᧯ Adobe AuditionΔଃၦՕ՛ઃ൳ࠫ

ڇ 70։׳ؐߦΕழၴ९৫ 650ශઞΖ 

ኔ᧭࿓ݧ  

ኔ᧭ԫრܒឰ܂ᄐΔ࠹ᇢृؘႊڇᦫࠩᦫᤚޗற৵ΔܒឰᇠڗଃਢܡψسढωΔ

ਢऱᇩ֫׳شଇਐਊ֘ᚨฏՂऱ׳Δܡऱᇩঞਢ֫ؐشଇਐਊ֘ᚨฏՂऱؐΖኔ᧭ڇ

Windows XP ܂ᄐߓอխၞ۩Δ៶طኔ᧭ຌ᧯Matlab7.1൳ࠫࠨᖿޗறऱܧੌ࿓Εಖᙕٺቫ

ᇢڻऱ֘ᚨൣ֗אݮ EEG-ࠨᖿޡٵٙࠃΖ  

ኔ᧭ڇሶଃऱၴࢪխଡܑၞ۩Δ࠹ᇢृ݄ڇሽᆰᘛኟছΔณᅪࠩᘛኟխ؇ऱ၏ᠦપ 75

ֆ։Δ࠹ٽᇢृߪᓳᖞཡ֗ோऱ৫Δᨃ࠹ᇢृऱီᒵ౨ؓီᘛኟխၴΖࠟଡໞ

։ܑ࣋ᆜڇᘛኟࠟೡΔ၏ᠦ࠹ᇢृપ 95ֆ։Δᦫᤚޗறऱᐾ࣋ଃၦ 70։ߦΖኔ᧭ၲࡨհ

ছ٣࠹ᇢृՂሽᄕ༐࣋ࠀᆜᖄሽᓄΔ൷ထ࠹ٻᇢृᎅࣔਐᖄΔ٣ၞ۩ 15ᠲᒭᠲΔ

ᒭၸ࿓ݧፖڤإኔ᧭ၸ࿓ݧઌٵΔᑵ൜࿓ݧ৵ঁၲڤإࡨኔ᧭Ζ 

	   Homophone	  
density	  
ห㖸ሼኒᐲ	  

Phonological	  
frequency	  (log)	  
㗫₸㧔log㧕	  

P-‐O	  consistency	  
ሼ㖸-‐ሼᒻወᙥ৻⥌ᕈ	  

low	  HD	  
ห㖸ሼᢞ㧩1	  

1	   3.26	   1	  

high	  HD/high	  P-‐O	  
ห㖸ሼᢞ  P-‐O৻⥌ᕈ 	  

6.9	   3.63	   0.97	  

high	  HD/low	  P-‐O	  
ห㖸ሼᢞ  P-‐O৻⥌ᕈ<.5	   8.3	   3.7	   0.43	  

	  

। 6 ኔ᧭ԫࠨᖿޗறࢤ 
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ኔ᧭࿓ڕݧቹ 16 ψЀωΔڗԼۥػહནխၴऱխ؇ᕩီរۥᇢृᕩီᘛኟ႕࠹Δᓮقࢬ

500ශઞ৵ᐾ࣋ᦫᤚޗறΔޗறؓ݁९৫ 650ශઞΔ࠹ᇢृڇᦫࠩᜢଃࠨᖿհ৵ױܛܒ

ឰΔᘛኟխၴऱᕩီរψЀω٥ᥛנ 1650ශઞΔ൷ထԼڗ؈ 500ශઞ৵ΔᘛኟՂ

ψBωΔ᧩࠹قᇢृױడณٖஒऱழၴΔၴሶ 1500ශઞհ৵ၞܛԵՀԫᠲΖڤإኔ᧭ছڶ

ԼնᠲऱᒭᠲΖ࠹ᇢृڶڕᙑᎄਊ֘ᚨڇࢨᕩီழխడณΔലղᛶڃإ墅Δڇᒔ

ஒΔٖஒٖڻնΔխၴڶ٥᧭ኔڤإኔ᧭ΖڤإԵၞܛ৵Δݧ٤Աᇞኔ᧭࿓ݙᇢृ࠹ࡳ

ழၴ९৫࠹ࠉᇢृტ࠹Δᝩ࠹܍ᇢृመ࣍ఒΖᖞଡኔ᧭ᥛપ 30։ᤪΖ 

ઔߒቃཚ  

։խ౨ࠩګཚᆰሽंڰڇቃཚױڼڂΔܧڤᦫᤚऱֱאறޗ᧭ኔء N100ऱנΔ

Օપנڇᦫᤚࠨᖿܧհ৵ऱપ 60ශઞ۟ 160ශઞؐ׳ٻऱंΔ։ؒ࣍խၴೣ

ছᠰऱᆰۯᆜΖ؆ΔP200ڗ֮ڇᙃᢝऱઔߒխΔᎁፖڰཚऱݮڗऱڶᣂΔנ

ऱࠨڇᖿܧ৵ऱ 160ශઞၲࡨΔڇ 200ශઞؐ׳ሒࠩΖءઔߒᓮ࠹ᇢृಾኙᦫࠩऱ

ଃಛஒݮڗ।ᐛऱრܒឰΔؘႊ༼࠷Εᖿ࿇ଃ।ᐛऱݮڗಛஒΔءאࢬઔߒቃཚױ

։ګᆰሽंᇷற࣠խࠩᆰሽंڇא P200Ζءኔ᧭რܒឰ܂ᄐΔN400֘ਠრᖞٽ

ऱᖵ࿓Δڇመװऱլٵऱߓ᧯ߢխऱઔߒ࣠ઃᨠኘࠩ N400ࠩ P-Oኙᚨԫીࢤऱய࣠ Δ

ۖ N400ڇᦫᤚ܂ᄐխऱ latencyለ९Δנऱழၴለီᤚֱܧڤࠨᖿࢬᎈ࿇ऱ N400ࠐ

 

 

 

  
ೝỗ᧚ᢱ㧘ᤨ㑆㐳ᐲ 650Ჱ⑽ 
ฃ⹜⠪ㅴⴕᜲ㎛ᙥ 

BⲬ᐀ 1500Ჱ⑽㧘
ฃ⹜⠪น⌆⌒ભᕷ 

ಝⷞ㤭๒ 500Ჱ⑽ 

ቹ 16  ኔ᧭ԫΚኔ᧭࿓ݧ 
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ඡΔױڼڂංྒྷڇ 400ශઞհ৵ᄎڶԫፂ 200ශઞ۟ 300ශઞऱंΖڶᣂ P-Oԫીࢤ

ய࣠ऱຝٝΔመװଃ֮ڗऱઔߒ࿇᧩قΔP-Oԫીࢤய࣠ઃ։ؒऱழၴઃ

ڇ 400ශઞ۟ 700ශઞհၴΔ܀ԫીࢤய࣠ऱֱࠀٻլԫીΔ۶ृᎈ࿇ऱለঞڶञᤜΔء

ઔߒലຘመխ֮ٵڗଃڍڗऱࢤΔࠐᇞެؾছ࿇լԫીऱംᠲΖ 

ྒྷၦՠࠠ  

Ղؼऱሽᄕ༐ધᙕᙰشࠌߒઔء 64ଡլۯٵᆜऱሽۯ᧢֏Δᙰؼሽᄕۯᆜࠉᖕ 10-20

រەડΰmastoidαΖࠂ৵ۘ׳ፖؐΕࡌ।૿Εณᅪؼᙰڇ܉ሽᄕ։ڶࢬอᆜΖߓ

ΰReferenceα࣍ۯ CZΕCPZ հၴΔGround࣍ FPZΕFZհၴΖࠟڶኙሽᄕΰHEOGΕ 

VEOGαધᙕณ೯ಛᇆΖࠩऱ EEGຑᥛಛᇆ৵Δऱ։࣫ຝ։ࠨڇᖿנছ 100ශઞ

৵પݙ࣋ᖿᐾࠨ۟ 1000ශઞΖ ᆰሽंಖᙕᑇڕՀ: 

 Օᑇ(Gain): 1000Ζ࣋.1

2.ሽॴॴݼ(Impendence): ڶࢬሽᄕऱሽॴຟ࣍܅ ˈ˾ӨΖ 

 ᑌ᙮(A/D rate): 1000HzΖ࠷.3

ኔ᧭࣠  

  ᇷறऱছۯઌᣂሽٙࠃ

ൕگႃࠩऱࡨᆰሽंΔኲ࠷ᜢଃࠨᖿנऱၞ۩։࣫Δၞ۩։࣫հছؘႊ٣ᆖ

መԫຑۭऱΔലࡨᇷறشࠌױګژऱᑇᖕΖᇷறऱຌ᧯ NeuroScan4.4Δ࿓

 ՀΚڕݧ

 រΖەՂሽᄕऱؼᙰ܂រΰre-referemceαΚലࠟೡM1ΕM2ऱؓ݁ەངޓ .1

2. ։ΰepochαΚ֊໊ޢאଡᜢଃࠨᖿנऱΔאᜢଃࠨᖿנऱழၴሿរΔ

ଡޢ epoch֊࠷ሿរছ 100ශઞ۟ሿរ৵ऱ 1000ශઞΖ 

3. ഗᄷᒵீإΰbaseline correctionαΚᖕޢଡ epochሿរছ 100ශઞؓ݁ၞ۩ഗᄷᒵ

 Ζإீ
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4. ៀंΰfilterαΚװೈ܅᙮ᠧಛΔشࠌຏៀंᕴΰband-pass filterαΔຏៀं

0.1 HzΔ܅ຏៀं 30 HzΖ 

5. ഗᄷᒵீإΰBaseline correctionαΚᖕᜢଃࠨᖿנছ 100ශઞऱؓ݁ሽۯΔ٦ၞ

۩ԫڻഗᄷᒵீإΖ 

ೈװೈեឫಛᇆΰartifact rejectionαΚװ .6 HEOGΕVEOGڇ։խ༏၌መ±70Ӵ˩ऱ

։ᇷறΔ٦ᛀ᧭ᙰؼ।૿Ղࠡהሽᄕॺณ೯ࢬທګեឫऱ܂ᄐΔࢴ၌መ༏၌

መ±10˃Ӵ˩ ऱ։ᇷறΖᆖመࠟܔڻೈ࠹եឫऱ܂ᄐᇷற৵Δޢଡൣउऱᇷறᑇؘ

ႊսঅఎ 20 ଡאՂթᄎၞ۩৵ᥛऱ։࣫Ζ 

7. ؓ݁ΰaverageαΚ։ܑؓ݁Կଡኔ᧭ᖙݫऱ։ᇷறΔޢԫଡ࠹ᇢृޢڇԫጟൣቼ

ᄎڶԫଡؓ݁ंীΖ 

8. ᜔ؓ݁ΰGroup averageαΚലޢԫଡ࠹ᇢृփٵᑌऱኔ᧭ᖙݫઌףΔޢګݮԫଡൣ

ቼऱؓ݁ंীΖ 

  Ёอૠ։࣫ۯઌᣂሽٙࠃ

ቹ 17ൣٺउՀ࠹ڶࢬᇢृऱؓ݁ंݮΔ։ܑٵ܅ڶଃയ৫ΰlow HDαΕٵଃയ৫/

 P-Oኙᚨԫીࢤΰhigh HD/ high P-OαΕٵଃയ৫/܅ P-Oኙᚨԫીࢤΰhigh HD/ low P-

Oα٥ԿጟൣउΖൣٺउՀऱᆰं݁ڶࠩطᦫᤚࠨᖿ֧࿇ऱࠢীᆰंګ։ N1ΕP200Δհ৵

࣍سऱंΔรԫଡՕપ࿇ٻᨠኘࠩࠟଡױ 300-400ශઞؐ׳Δ൷२֮խਐጠऱ N320Δ

։ؒڇխ؇ೣ৵ೡऱሽᄕۯᆜΰcentral-posterior siteαΔપ࣍ 300ශઞ۟ 400ශઞؐנ׳ऱ

ٻ ERPंΰpeakαΖรԲऱֺለՕऱंٻ࿇࣍س 400ශઞᥛ۟ 600ශઞؐ׳Δڇଡ

ሽᄕՂઃױᨠኘࠩΔא܀խ؇ೣছᠰऱሽᄕۯᆜΰcentral-frontal siteα֠ࣔ᧩Δԫࠢী

ऱᦫᤚ N400ګ։Ζڇ N400հ৵Δױᨠኘࠩඡཚऱंٻإΰlate positive component, LPCαΔ

࣍ழၴપנᆜΔۯխ؇ೣ৵૿ऱሽᄕڇ։ؒ 700ශઞᥛ۟ 900ශઞؐ׳Ζ 
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ቹ 17  ኔ᧭ԫ ࠹ᇢृؓ݁ंݮ 

ᖕመװ Perreࡉ Zieglerΰ2008αΕPattamadilokԳΰ2009α֗א PattamadilokԳ

ΰ2011αऱ։࣫܂ऄΔءኔ᧭ലലಾኙ N320ፖ N400ၞ۩ࠟၸऱอૠ։࣫Ζรԫၸ

ऱ։ُ࣫ய٣ছ֮Δޢא۩٣ၞ 25ශઞۯհຑᥛழၴီ࿗ऱ։࣫Δאشᒔࡳ։࣫

ऱழၴΔࠀᖕᆰंٝګ։ؒհࢤᙇࢬ࠷Ꮑ։࣫հሽᄕΔګٺ։ၞ۩։࣫հழၴᒤ

ፖሽᄕۯᆜڕՀΚΰ1αN320ΰ300Ё400 msecαΔᙇ࠷խ؇ೣ৵ऱឍሽᄕΰC3, CZ, C4, CP3, 

CPZ, CP4, P3, PZ, P4αၞ۩։࣫Ζΰ2αN400ΰ400Ё600 msecαᙇ࠷ছᠰឍሽᄕၞ۩։࣫

ΰF3, FC3, C3, FZ, FCZ, CZ, F4, FC4, C4αΖรԲၸऱ։࣫ԯᇿᖕຑᥛழၴီ࿗հ։࣫࣠Δ

ᙇ࠷ய࣠࿇سऱழၴរΔ٦ኙګٺ։ၞ۩ԫழၴီ࿗հؓ݁༏։࣫Ζ࣍ط؆ LPCऱ

F3 F4 

FC3 FCZ 

C3 CZ C4 

CP3 CPZ CP4 

low HD 
high HD/high P-O 
high HD/low P-O 

FC4 

FZ 

P3 PZ P4 

PO5 POZ PO6 

OZ 
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։࣫ለᒔࡳΔڼڂലא 700~900msecऱழၴီ࿗ؾᑑΔᙇ࠷խ؇ೣ৵ऱឍሽᄕΰC3, 

CZ, C4, CP3, CPZ, CP4, P3, PZ, P4αၞ۩։࣫Ζٺழၴီ࿗հอૠ։࣫Δઃאଃݮኙᚨࢤ

ΰlow HDΔhigh HD/ high P-OΔhigh HD/ low P-Oα֗אᇠ ERPګ։։ؒհሽᄕۯᆜᗑ

᧢ႈΔၞ۩ૹᓤၦᑇ᧢ฆᑇ։࣫ΰrepeated measures ANOVAαΖ ؆Δءઔࢬߒᖙݫհଃݮ

ኙᚨࢤऱԿଡᣊܑխΔڶ P-Oኙᚨԫીࢤய࣠ΰhigh HD/high P-OЁ high HD/low P-Oαፖ

ኙݮᓵՂऱኔᔆრᆠΔྤᓵଃڶയ৫ய࣠ΰhigh HD/high P-OЁlow HDαࠟิֺለࠠڗଃٵ

ᚨࢤऱய࣠֗ڼᖙݫፖሽᄕऱٌյش܂ਢܡሒࠩ᧩ထΔຟലၞ۩ࠃิࠟڼছֺለΰplanned 

comparisonsαאᛀ᧭ࠟڼႈଃݮኙᚨய࣠ऱڇژፖܡΖٺଡᆰंګ։ऱ᧢ฆᑇ։࣫ઃᆖመ

Greenhouse-Geisserऄீط۞إ৫Ζ 

อૠ։࣫࣠  

1.N320  

ቹ യ৫ய࣠ፖڗଃٵق᧩18 P-Oኙᚨԫીࢤய࣠ࠟጟଃݮኙᚨய࣠Δൕ 300ශઞ۟

400ශઞΕޢ 25ශઞ֗ޢ 50ශઞࢬۯᢄ፹ऱᆰᢜቹΖᆖޢ 25ශઞΕ50ශઞၞࢬ۩ऱ

อૠ։࣫࣠ΰڕ। 7αΔီٺڇ࿗ڇଃݮኙᚨऱய࣠ઃآሒ᧩ထֽᄷΰFs < 1αΔଃݮ

ኙᚨፖሽᄕۯᆜऱٌյش܂ᛀ᧭Ոઃآሒ᧩ထֽᄷΰFs < 1αΖࠃছֺለऱຝٝΔٵଃڗയ

৫ய࣠ፖ P-Oኙᚨԫીࢤய࣠ઃآሒ᧩ထฆΖ 

 

ቹ 18 ኔ᧭ԫ N320 300-400ශઞᆰቹᢜ։ؒ 
ՂඈΚٵଃڗയ৫ய࣠( low HD vs high HD/high P-O ) 

ՀඈΚP-Oኙᚨԫીࢤய࣠( high HD/high P-O vs high HD/low P-O ) 
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। 7 ኔ᧭ԫ  N320ຑᥛழၴီ࿗อૠ։࣫ 

	   4	  epochs	  of	  25	  ms	  each	   2	  epochs	  of	  50	  ms	  each	  
Epoch(ms)	   300-‐325	   325-‐350	   350-‐375	   375-‐400	   300-‐350	   350-‐400	  

	   F	   sig	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	   F	   Sig	  
P-‐O	  effect	   0.36	   0.66	   0.28	   0.74	   0.69	   0.50	   0.81	   0.43	   0.32	   0.70	   0.78	   0.46	  
P-‐O*site	   0.51	   0.78	   0.47	   0.82	   0.87	   0.51	   0.77	   0.59	   0.47	   0.82	   0.78	   0.57	  

	   ছֺለࠃ 	  

	   F	   sig	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	   F	   Sig	  
HD	  effect	   0.72	   0.40	   0.38	   0.54	   0.46	   0.50	   0.49	   0.49	   0.59	   0.45	   0.49	   0.49	  

Consistency	   effect	   0.14	   0.71	   0.47	   0.50	   1.37	   0.25	   1.62	   0.21	   0.31	   0.58	   1.56	   0.22	  
	   Electrode	   sites:	  C3,	  CZ,	  C4,	  CP3,	   CPZ,	  CP4,	  P3,	  PZ,	  P4	  

 

2.N400  

ቹ യ৫ய࣠ፖڗଃٵق᧩19 P-Oኙᚨԫીࢤய࣠ࠟጟଃݮኙᚨய࣠Δط 400ශઞ۟

600ශઞΕޢ 25ශઞࢬۯᢄ፹ऱᆰᢜቹΖՕીױᨠኘڇ 450ශઞ۟ 600ශઞऱழၴ

ለࣔ᧩ऱֺڶ P-Oኙᚨԫીࢤய࣠Ζٵଃڗയ৫հய࣠ঞለլࣔ᧩Δࠟ܀ଡऱ։ؒຟਢڇխ

ၴೣছᠰऱሽᄕۯᆜΖ 

 

ቹ 19 ኔ᧭ԫ N400 400-600ශઞᆰቹᢜ։ؒ 

ՂඈΚٵଃڗയ৫ய࣠( low HD vs high HD/high P-O ) 
ՀඈΚP-Oኙᚨԫીࢤய࣠( high HD/high P-O vs high HD/low P-O ) 

 

। 8 ኔ᧭ԫ  N400ຑᥛழၴီ࿗อૠ։࣫ 

	   N400	  
Epoch(ms)	   425-‐450	   450-‐475	   475-‐500	   500-‐525	   525-‐550	   550-‐575	   575-‐600	  

	   F	   sig	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	   F	   sig	   F	   sig	  
P-‐O	  effect	   1.15	   0.33	   2.22	   0.13	   2.46	   0.11	   3.53	   0.05	   4.09	   0.03	   3.33	   0.05	   1.67	   0.21	  
P-‐O*site	   0.64	   0.68	   0.70	   0.63	   0.85	   0.52	   0.87	   0.51	   1.30	   0.27	   1.81	   0.10	   1.34	   0.24	  

	   ছֺለࠃ 	  

	   F	   sig	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	   F	   sig	   F	   sig	  
HD	  effect	   0.84	   0.37	   0.47	   0.50	   0.32	   0.58	   0.50	   0.48	   1.72	   0.20	   1.87	   0.18	   0.78	   0.38	  

Consistency	   effect	   2.27	   0.14	   4.27	   0.05	   4.58	   0.04	   6.62	   0.01	   8.16	   0.01	   6.65	   0.01	   3.34	   0.08	  

	   Electrode	   sites:	  F3,	  FC3,	  C3,	  FZ,	  FCZ,	  CZ,	  F4,	  FC4,	  C4	  



	  

41 

ᆖޢ 25ශઞၞࢬ۩ऱอૠ։࣫࣠ΰڕ। 8αΔڇଃݮኙᚨࢤऱய࣠ڇ 500ශઞ

۟ 550ශઞઃሒ᧩ထֽᄷΰF(2,36)=3.53, p=.005; (F(2,36)=4.09, p=.003)Δڇ 550-570ශઞᢰᒴ

᧩ထΖۖଃݮኙᚨፖሽᄕۯᆜऱٌյش܂ᛀ᧭ٺڇழၴီ࿗ঞآሒ᧩ထֽᄷΙࠃছֺለऱຝ

ٝΔP-Oኙᚨԫીࢤய࣠ڇ 450ශઞ۟ 575ශઞઃሒ᧩ထֽᄷΔۖٵଃڗയ৫ய࣠ઃآሒ᧩

ထֽᄷΔၞڇڼڂ۩ԫီ࿗հؓ݁༏ऱૹᓤၦᑇ᧢ฆᑇ։࣫ຝ։Δലא 450ශઞ۟ 575

ශઞૠጩؓ݁༏Δၞ۩אଃݮኙᚨࢤፖխ؇ೣছᠰऱឍሽᄕۯᆜၞ۩ 3x9ऱԲڂૹᓤ

ၦᑇ᧢ฆᑇ։࣫Ζ ய࣠ՂΔଃݮኙᚨய࣠ΰF(2,36)=3.55, p=.043αሒ᧩ထֽᄷΔ܀ଃݮ

ኙᚨԫીࢤய࣠ፖሽᄕۯᆜٌյآش܂ሒ᧩ထֽᄷΰF(16,288)=1.05, p=.398αΖࠃছֺለ࣠

ய࣠ΰhigh HD/ high P-O vs high HD/ low P-Oαሒ᧩ထฆࢤΔP-Oኙᚨԫીق᧩

ΰF(1,18)=6.28, p=.0121αΔ P-O ኙᚨԫી܅ֺࢤ P-O ኙᚨԫી֧ࢤ࿇ለٻऱ N400 ༏Ζ

 ሒ᧩ထΰF(1,18)=1.06, p=.31αΖآയ৫ய࣠ऱຝ։ঞڗଃٵڇ

ቹ 20 ኔ᧭ԫ N400 ( 475Ё575ශઞ ) 
ቹ֗ݮंۯઌᣂሽٙࠃ P-Oԫીࢤய࣠Εٵଃڗയ৫ய࣠ᆰᢜቹ 

 

3.LPCΰ700-‐900ශઞ  α  

۩ᆜၞۯፖሽᄕࢤኙᚨݮଃא 3x9ऱԲڂૹᓤၦᑇ᧢ฆᑇ։࣫Ζଃݮኙᚨհய

࣠ሒ᧩ထֽᄷΰF(2,36)=4.54, p=.029αΔࠃছֺለऱอૠ࣠᧩قΔٵଃڗയ৫ய࣠ሒ᧩ထ

ฆΰF(1,18)=8.85, p=.005αΔٵ܅ଃڗയ৫ิڼڇழၴ֧࿇ለٻإऱ LPC༏ΖP-Oኙᚨ

ԫીࢤய࣠ঞآሒய࣠᧩ထΰF(1,18)=1.15, p=.291αΖଃݮኙᚨࢤய࣠ፖሽᄕۯᆜٌյ܂

ᆜۯឍሽᄕڇയ৫ய࣠ڗଃٵ৵ֺለ࿇Δࠃሒ᧩ထֽᄷΰF(16,288)=3.87, p=.0135αΖش

ઃሒ᧩ထΰps<.01αΔۖ P-Oኙᚨԫીࢤய࣠ڇ CZΕCP3ΕCPZΕP3խ؇ೣؐೡऱឍሽᄕ

 ᆜሒ᧩ထΰps<.05αΖۯ
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ኔ᧭࣠ಘᓵ  

ጵٽՂ૪ऱ։࣫࣠࿇Δڇຝ։ଃ֮ڗઔߒխ࿇ڇ N320 ࿇ऱ P-O ԫીࢤய࣠Δ

ࠩΖխ֮ऱڶࠀխߒઔءڇ P-Oኙᚨԫીࢤய࣠נڇ 450ශઞհ৵ऱ N400ګ։

ंՂΔ։ؒڇխၴೣছᠰऱᆰΔ P-Oኙᚨԫીิࢤᎈ࿇ለٻऱ N400Δٵଃڗऱய࣠

൷ᥛ P-Oኙᚨԫીࢤய࣠հ৵נΔ࣍ 700ශઞհ৵ڇխၴೣ৵ऱᆰࣔڶ᧩ࡳऱٵଃڗ

യ৫ய࣠Δٵଃڗയ৫܅ऱิܑ֧࿇ለٻإऱ༏Ζຍࠄ࣠᧩قΔխ֮ᦫᤚဲნᙃᢝᖵ࿓

խऱଃݮኙᚨய࣠ΔೈԱመװբೝڶ࿇ऱٵଃڗയ৫ய࣠հ؆Δᝫᄎࠩ࠹ P-Oኙᚨԫીࢤ

ய࣠ऱᐙΖྥۖٵଃڗയ৫ய࣠Ε֗א P-O ኙᚨԫીࢤய࣠։ܑش܂ऱۯᆜፖழၴរլٵΔ

P-Oኙᚨԫીࢤய࣠ڇ N400ՂנΔ P-Oኙᚨԫીऱڗᆢᎈ࿇ለՕऱ N400༏Ιٵ

ଃڗയ৫ய࣠ঞਢڇඡཚऱ ERPsᆰंګ։ LPCՂࠩฆΔٵ܅ଃڗയ৫ᎈ࿇ለՕऱ LPC

༏Ζ᧩אقՀലಾኙޢଡ ERPګ։Ղऱ࿇ၞ۩ಘᓵΖ 

N400  

ڇ᧭ኔء N400ऱຝ։࿇᧩ထऱଃݮኙᚨԫીࢤய࣠ΔழၴՕપڇᐾ࣋ᜢଃࠨᖿ৵ऱ

475ශઞ۟ 575ශઞؐ׳Δ P-Oኙᚨԫીڗࢤለ܅ P-Oኙᚨԫીڗࢤᎈ࿇ለՕऱ N400Ζመ

࿇ऱࢬڗଃ֮ڇװ P-Oኙᚨԫીࢤய࣠Δڇ N400ऱழၴ९լԫીΔ᧩ထய࣠પ

נ 25ශઞ۟ 1Д200ශઞլΰڕ। ፖ Pattamadilok Գΰ2009αऱ։ߒઔءαΖقࢬ3

ֱ࣫ऄઌٵΔ٣ၞ۩ຑᥛழၴီ࿗ΰMoving time windowαऱԫીࢤய࣠อૠᛀ᧭հ৵Δ٦

ၞԫޡࡳய࣠ऱழၴؓ݁༏ऱอૠ։࣫Δ࣍ 475~575ශઞࠩ᧩ထ P-Oኙᚨԫી

ቹ 21 ኔ᧭ԫ LPC ( 700-900 ms ) 

ቹ֗ݮंۯઌᣂሽٙࠃ P-Oԫીࢤய࣠Εٵଃڗയ৫ய࣠ᆰᢜቹ 
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ٺPattamadilok Գΰ2009α࿇ழၴ ࣍ய࣠Ζઌለࢤ 25Ε50ශઞΰ400-425ࡉ 525-

575ශઞαΔءઔߒࠩழၴᒤለ९ऱؓ݁༏ய࣠᧩ထΔױ౨֘ਠԱ࣍طխ֮ٵڗଃڗ

ࢤΔࠌխ֮ڗऱݮڗ।ᐛڇᙃᢝᦫᤚဲნᖵ࿓խޓ᧩ૹΖ 

N400ԫऴਢࠐشᨠኘრᓤᠧ৫ऱਐᑑΰKutas & HillyardΔ1984αΔPerreԳ

ΰ2009αΕPerreࡉ Zieglerΰ2008α֗א PattamadilokԳΰ2009αڇ൶ಘ P-Oኙᚨԫીࢤய

ڇ࣠ N400ՂऱฆΔP-Oኙᚨլԫીऱڗᆢࢬᎈ࿇ऱ N400ֺኙᚨԫીࠐڗՕΔංᓵڂ P-

OኙᚨլԫીΔᖄીဲნᙃᢝፖრ༼࠷ለܺᣄΔڼڂᎈ࿇ለՕऱ N400Ζءኔ᧭ڇ N400

Ղࢬ࿇ऱ P-Oኙᚨԫીࢤய࣠ፖ Pattamadilok Գΰ2011αࢬ࿇ऱԫીࢤய࣠ઌٵΔ

P-O ኙᚨԫીڗࢤለ܅ P-O ኙᚨԫીڗࢤᎈ࿇ለՕऱ N400ΖPattamadilok Գΰ2011αᎁΔ

Ա࠷ᄐխආ܂ᣉࢽଚऱהڇ Go/No-Go܂ᄐΖP-Oԫીױڗ౨ֺڶለൎऱಖᖋ।ᐛֺࢨለ

ڇڼڂऱ֏Δࡳ NoGOቫᇢڻխΔڕլࢽᣉΰno-decisionα܂ڼڇᄐխ֘ᚨऱਢԫጟլ

ฤٽቃཚΰunexpect or mismatchαऱ࿓৫Δ߷Ꮦԫીڗᄎֺլԫીޓڶڗൎऱ֘ᚨΔאી࣍

֧࿇ለՕऱ N400Ζ 

ᄐΔۖਢ܂ឰܒᣉࢽॺࠀᄐ܂ऱشආࢬߒઔءۖྥ PattamadilokԳΰ2009αࢬආشऱ

რܒឰ܂ᄐΖྤڼڂऄ֭܂ڂᄐױޣ౨ᖄી P-Oԫીࢤய࣠ڇ N400ऱ༏Ղ֘ڶ᠏

ய࣠ऱᇞᤩΖڼ؆Δ PattamadilokԳΰ2009αऱრܒឰ܂ᄐՈਢא Go/NoGoऱ܂ᄐֱڤ

֧ڗऱ֘ᚨᣊܑխΔ߷ᏖᚨᇠՈࠩԫીࡳܡڇՈຟڗऱԫીፖլԫીڶࢬڼڂΔ۩ၞࠐ

࿇ለՕऱ N400թኙΖྥۖ PattamadilokԳΰ2009αऱრܒឰ܂ᄐࢬᨠኘࠩऱઌ֘ऱԫી

ΔࡳܡઌᅝሿᅷऱழၴՂΰ400-425 and 525-575ශઞαΔࠡய࣠ਢسய࣠Δࠡኔ࿇ࢤ

սڶৱၞԫޡ᠖堚Ζ 

LPC  

ڇᑌٵՈ൶ಘԱߒઔء P-OኙᚨԫીऱൣݮՀऱխ֮ڗऱٵଃڗയ৫ய࣠Δઔߒ

࣠࿇Δٵଃڗയ৫ऱய࣠ࠀլڕቃཚ࿇ڇس N400ऱၸΔۖਢנڇ LPCऱګ։ՂΔ܅

ऱंΔᎈ࿇ለՕऱٻإထለ᧩ڶᆢڗയ৫ڗଃٵ࣍ᆢઌለڗയ৫ڗଃٵ LPCΖڼ࣠ፖ

ຑܷߛΰ2010αኔ᧭Կၞࢬ۩ऱխ֮ٵଃڗയ৫ऱᦫᤚრܒឰ܂ᄐऱ࣠ԫીΔٵଃڗയ

৫ய࣠࿇ڇس 660ශઞ۟ 770ශઞհၴऱ LPCՂࠩ᧩ထฆΔٵଃڗയ৫ለ܅ऱڗᆢ

֧࿇ለՕऱ LPC༏ΖመװઔߒᎁΔLPCፖඡཚऱ֘ᚨެࢨಖᖋ٦ᎁऱᖵ࿓ڶᣂ

ΰPaller, Kutas, & McIsaac, 1995; Smith & Guster, 1993αΖመװઔߒ࿇Δ٦۩ၞڇᎁಖᖋ܂ᄐ

ழΔ៱ႈؾΰold itemαᄎֺᄅऱႈؾΰnew item) ֧࿇ለإऱ LPCΖ࠹ᇢृ।ق堚ᄑಖऱ
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ႈؾՈᄎֺਢტᤚᑵ൜ऱႈڶؾለՕऱ LPCΖڼڂ LPCऱՕ՛Δ֘ۿᚨԱֺለࣔᒔऱ

ಖᖋ٦ᎁၞױ֗א࠷༽ࢨ۩ެऱࣔᒔࢤΖءઔߒ࿇ٵ܅ଃڗയ৫ P-OԫીิࢤΔڶ

່Օऱ LPCΔױ౨֘ᚨࠡ༼࠷ፖެՂऱᚌႨΖٍڇܛኙଃ।ᐛၞ۩ᙃᢝࠀრܒឰழΔ

ԫଡଃ।ᐛࢬኙᚨऱݮڗ।ᐛ။֟Δ༉။౨ജࣔᒔܒנឰፖ֘ᚨΔ֧ڼڂ࿇່Օऱ LPCΖ 

ኔ᧭ԲΚݮڗԫીࢤய࣠ٙࠃઌᣂሽۯઔߒЁᜢᣉܒឰ܂ᄐ  

ઔؾߒऱ  

ኔ᧭ԫऱ։࣫࣠࿇Δխ֮ऱଃݮኙᚨࢤऱ P-Oԫીࢤய࣠ٵ֗אଃڗയ৫ய࣠Δ

։ܑڇᆰंګ։ N400ՂΕඡཚᆰंګ։ LPCڶ᧩ထய࣠Δխ֮ၞڇڗ۩ᦫᤚဲნᙃᢝऱመ

࿓խΔऱᒔᄎٵࠩ࠹ଃڗയ৫ፖ P-OኙᚨԫીࠟࢤጟլٵऱݮڗԫીࢤࢬࢤᐙΖኔ᧭ԫ

࿇ऱऱࢬறޗڗխ֮א P-Oኙᚨԫીࢤய࣠Δኙᅃመڇװଃ֮ڗऱଃݮኙᚨԫીࢤய

࣠ઔߒઌኙࡳΔࢬ܀ᎈ࿇ऱ N400ֱٻথڶԫીऱ࿇Ζኔ᧭Բऱ܂ᄐփ୲ലאઌٵऱ

ᄐՈ౨ࠩ܂ឰܒئొऱᜢଃᣉڇܡᄐΔ᧭ᢞਢ܂ឰܒᣉࢽ۩றၞޗᖿࠨ P-Oኙᚨԫી

 ய࣠ऱᐙΖ܅യ৫ڗଃٵ֗אய࣠ࢤ

  ᇢृ࠹

ԲԼڣګټՕᖂࢨسઔسߒፖኔ᧭ΔီᦫԺ֗ߢ౨ԺઃൄإΕئഏΕክ

ኔڇࠀრΔٵኔ᧭ছᆟ࣍ᇢृઃ࠹ۯޢ壀ᆖֱ૿ఏ൛ΖྤࠀൄإΕᦰᐊ౨Ժ֫׳֫ش

࠷৵Ꮖګݙ᧭ 300ց್߫၄Ζ 

ኔ᧭ૠፖޗற  

 ኔ᧭Բፖኔ᧭ԫආ࠷ઌٵऱኔ᧭ޗறၞ۩ࢽᣉܒឰ܂ᄐΰrhyme judgment taskαΔ܂ᄐ

۩ᑑႈհ৵Ꮑၞؾᦫࠩ࣍ᇢृ࠹ᑑႈΰtargetαΔؾ࣋আ࿇ႈΰprimeα৵൷ᥛᐾ࣋٣ᐾڤֱ

։ԿױࢤኙᚨݮଃࠉறΔޗ᧭ኔ᧭ԫհኔܛறޗ᧭ឰΖআ࿇ႈհኔܒऱܡᣉፖࢽ۩ၞ

ิΔ։ܑΰ1αٵ܅ଃڗയ৫ΰlow HD αΕΰ2αٵଃڗയ৫/ P-Oኙᚨԫીࢤΰhigh 

HD/ high P-OαΕΰ3αٵଃڗയ৫/܅ P-Oኙᚨԫીࢤΰhigh HD/ low P-OαΔڶٺิޢ 30

ଡޗறΖ༉আ࿇ႈ֧ࢬ࿇ऱٙࠃᎈ࿇ሽۯΔݺଚലၞ۩ low HDፖ high HD/ high P-Oऱֺ

ለΔא൶ಘٵଃڗയ৫ய࣠Ιڼ؆Δ៶ط high HD/ high P-Oፖ high HD/ low P-OऱֺለΔঞ

᧭ᛀױ P-Oኙᚨԫીࢤய࣠Ζ 
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ᣉࢽԼଡڶ٥ૠڼڂᑑႈΔؾᣉΰR-αࠟጟࢽᣉΰR+α֗լࢽኙױٺଡআ࿇ႈޢ

֗ԼଡլࢽᣉհؾᑑႈቫᇢڻΖ ؾڇᑑႈ֧ࢬ࿇ऱᆰं֘ᚨຝ։Δؾᑑᛀ᧭ࢽᣉ

ய࣠ΰR+ vs R-αਢܡᄎࠩ࠹ԿଡլٵଃݮኙᚨࢤऱᐙΔۖڶฆΖᙇ܂࠷ࢽᣉፖլ

ᣉፖլࢽtai2/ΔR+:/bai2/ΔR-Κ/shen2/αΔ/ڕᜢᓳΰٵறΔઃፖኙऱআ࿇ႈޗ᧭ᣉऱኔࢽ

ΔP-Oԫીڗയ৫ऱ᙮ڗଃٵ܅൳ࠫΔઃࠩ࠹Ոࢤയ৫ڗଃٵᑑႈऱ᙮ፖؾᣉհࢽ

݁ؓࢤ 0.99Ζ 

। 9 ኔ᧭Բ ኔ᧭ޗறࢤ 

আ࿇ႈΰprimeα low HD high HD/high P-O high HD/low P-O 

 യ৫ 1 6.9 8.3ڗଃٵ

᙮ΰlogଖα 3.26 3.63 3.7 

P-Oኙᚨԫી0.43 0.97 1 ࢤ 

 -ᑑႈΰtargetα R+ R- R+ R- R+ Rؾ

 യ৫ 2.03 1.96 1.67 2.07 2.03 1.87ڗଃٵ

᙮ΰlogଖα 3.03 3.2 2.97 2.86 2.87 3.23 

P-Oኙᚨԫી0.99 0.99 0.99 0.99 0.99 0.99 ࢤ 

 

ᝩ܍আ࿇ႈڂኙࢽᣉଃܛլࢽᣉଃۖٵڇԫኔ᧭խנࠟࢬڻທګऱૹᓤய࣠

ΰrepetition effectαΔআ࿇ႈፖኙհࢽᣉࢨլࢽᣉؾᑑႈലၞ۩࠹ᇢृၴऱ٥൳ࠫΔٍܛ

ኙޢଡ࠹ᇢृࠐᎅΔআ࿇ႈڇኔ᧭խᄎנԫڻΔআ࿇ႈ࡛ڇᑇ࠹ڻᇢृૉ։ፖࢽᣉؾ

ᑑႈၞ۩ኙழΔᇠআ࿇ႈڇೝᑇڻऱ࠹ᇢृऱኔ᧭խঞലፖլࢽᣉऱؾᑑႈၞ۩ኙΔڂ

ᇢृऱኔ᧭ᇷறխΔ࠹ۯࠟޢڇܛᖞऱኔ᧭Δٍݙԫิګݮױڻᇢृऱኔ᧭ቫᇢ࠹ۯࠟޢΔڼ

আ࿇ႈױ։ܑፖࢽᣉଃ֗լࢽᣉଃ٤ݙګݮኙΖ  

ڶኔ᧭ছڤإ 10ᠲऱᒭᠲΔڤإኔ᧭։ګԿଡᆵΔ࠹ᇢृڇኔ᧭խٖڻࠟڶஒΔ

طΔᆖګݙ堚ཐऱՖᜢᙕଃڗনطற൷ޗ᧭ऱኔڶࢬ Adobe Auditionຌ᧯ᒳᙀΔ൳ࠫᐾ࣋ऱ

ᜢଃՕ՛પ 70։ߦΔআ࿇ႈፖؾᑑႈऱᜢଃ९৫ઃ 650ශઞΖ 

ኔ᧭࿓ݧ  

ኔ᧭Բࢽᣉܒឰ܂ᄐΔ࠹ᇢृڇᦫࠩຑᥛנऱࠟଡᦫᤚޗற৵Δܒឰࠟଡଃਢܡ

  ଇਐਊ֘ᚨฏՂऱؐΖ֫ؐشऱᇩঞਢܡΔ׳ଇਐਊ֘ᚨฏՂऱ֫׳شᣉΔਢऱᇩࢽ
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ኔ᧭ڇሶଃऱၴࢪխଡܑၞ۩Δ࠹ᇢृ݄ڇሽᆰᘛኟছΔณᅪࠩᘛኟխ؇ऱ၏ᠦપ 75

ֆ։Δ࠹ٽᇢृߪᓳᖞཡ֗ோऱ৫Δᨃ࠹ᇢृऱီᒵ౨ؓီᘛኟխၴΖࠟଡໞ

։ܑ࣋ᆜڇᘛኟࠟೡΔ၏ᠦ࠹ᇢृપ 95ֆ։Δᦫᤚޗறऱᐾ࣋ଃၦ 70։ߦΖኔ᧭ၲࡨհ

ছ٣࠹ᇢृՂሽᄕ༐࣋ࠀᆜᖄሽᓄΔ൷ထ࠹ٻᇢृᎅࣔਐᖄΔ٣ၞ۩ 10ᠲᒭᠲΔ

ᒭᠲઃፖڤإኔ᧭ઌٵΔᑵ൜࿓ݧ৵ঁၲڤإࡨኔ᧭Ζኔ᧭ၲࡨᓮ࠹ᇢृᕩီᘛኟ႕ۥહ

ནխၴऱխ؇ᕩီរۥػԼڗψЀωΔ500 ශઞ৵ᐾ࣋ᦫᤚޗறΔޗறؓ݁९৫ 650 ශઞΔ

ၴሶ 600ශઞհ৵ᐾ࣋ՀԫଡଃΔٵᑌؓ݁९৫ 650ශઞΖ࠹ᇢृڇᦫࠩᜢଃࠨᖿհ৵ܛ

נឰΔᘛኟխၴऱᕩီរψЀω٥ᥛܒױ 1500ශઞΔ࠹ᇢृޣጐၦڇᘛኟנ

ψЀωழᝩ܍డณΔ൷ထ़ػ 100ශઞհ৵ڇᘛኟխ؇נՕᐊऱ BΔೖఎ 2000ශઞΔ

ψ༼ᙌ࠹ᇢृڇຍழၴאױడณٖஒΔB؈৵ၴሶ 1500ශઞհ৵ၞܛԵՀԫᠲΔڤإ

ኔ᧭։ԿΔխၴٖڻࠟڶஒΔٖஒ९৫࠹ࠉᇢृტ࠹Δᝩ࠹܍ᇢृመ࣍ఒΔኔ᧭᜔

९પԲԼ։ᤪΖ 

 

ઔߒቃཚ  

։ऱګཚऱᦫᤚᆰंڰࠩױኔ᧭ԫٵՂΔݮআ࿇ႈऱᆰሽंऱंڇኔ᧭ቃཚء N100Ε

P200հᆰंګ։Ζኔ᧭ԫڇ N400Ղᨠኘࠩଃݮኙᚨԫીࢤய࣠Δ P-Oኙᚨԫીิࢤᎈ࿇

ለՕऱ N400Δਚኔ᧭ԲՈቃཚ N400 Ղאױࠩଃݮኙᚨԫીࢤய࣠Δڇٵଃڗയ৫հՀΔ

ଃݮኙᚨԫીࢤΔᄎᖿ࿇ለऱ N400ऱ༏Ζؾڇᑑႈऱ ERPs։࣫ຝ։ΔቃཚڇԿଡ

ቹ 22 ኔ᧭Բ ኔ᧭࿓ݧ 
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ኔ᧭ᖙܑิݫՂຟאױࠩࠢীऱࢽᣉய࣠ΰrhyming effectαΔٍܛኙլࢽᣉऱؾᑑႈᄎ

ऱٻᑑႈ֧࿇ለؾᣉࢽֺ N400Δࠡ։ؒᚨᇠڇխၴೣ৵ऱᆰۯᆜΖڼ؆Δءኔ᧭ٍቃ

ཚࢽᣉய࣠ᄎࠩ࠹ଃݮኙᚨԫીࢤ࿓৫ऱᓳᆏΔࠡխΔଃݮኙᚨለԫીऱൣउΔٵ܅ڕࠏଃ

യ৫ࢨଃݮኙᚨԫીࢤऱൣउΔᚨᇠאױᛧለࡳऱࢽᣉய࣠Ζ 

ྒྷၦՠࠠ  

Ꮪᕴໂፖሽᄕ༐ᆜٵኔ᧭ԫΖᆰሽंಖᙕࡳᑇٵፖኔ᧭ԫઌٵΖ 

ኔ᧭࣠  

۩࣠  

ᣉፖࢽאႈΔ᧢ࠉᒔإ֗אឰऱਊ֘ᚨழၴΔܒᣉࢽ۩ᇢृၞ࠹ኔ᧭։࣫ء

ڂΰlow HDΕhigh HD/high P-OΕhigh HD/low P-Oαၞ۩ԲࢤኙᚨݮᣉαΕଃࢽᣉΕլࢽΰܡ

ૹᓤၦᑇ᧢ฆᑇ։࣫Ζڇய࣠ՂΔ֘ᚨழၴऱࢽᣉய࣠ሒ᧩ထֽᄷΰF(1,17)=5.67, 

p=0.0292αΙإᒔऱࢽᣉய࣠ঞآሒ᧩ထֽᄷΰF(1,17)=0.8, p=0.38αΔܒឰࢽᣉڗ

ऱ֘ᚨழၴֺܒឰլࢽᣉࠐڗݶΖଃݮኙᚨࢤய࣠ຝ։Δ֘ᚨழၴ֗إᒔऱய࣠ઃ

ሒ᧩ထֽᄷΰF(2,34)=3.62, p=0.0414ΙF(2,34)=8.46, p=0.0029αΖٌյش܂։࣫ՂΔࢽᣉፖଃݮ

ኙᚨ֘ڇࢤᚨழၴፖإᒔઃآሒ᧩ထֽᄷΰFs<1αΖ 

ٵࡉയ৫ิΰlow HDαڗଃٵ܅৵ֺለ։࣫Δࠃᣉய࣠ऱࢽհࢤኙᚨݮଡଃٺ۩ၞ

ଃڗയ৫/ P-Oԫીิڗΰhigh HD/ high P-Oα֘ڇᚨழၴՂڶ᧩ထऱࢽᣉய࣠ΰF(1,17)=4.7, 

p=0.0039ΙF(1,17)=4.41, p=0.0432αΔܒឰ P-Oԫીࢤऱࢽᣉڗհ֘ᚨழၴ᧩ထֺܒឰլࢽ

ᣉڗऱ֘ᚨழၴࠐݶΖ 

। 10 ኔ᧭Բ ֘ᚨழၴ֗إᒔอૠ։࣫ 

	   ֘ᚨழၴ	   	ᒔإ  
F	   sig	   F	   sig	  

Rhyming	  effect	   5.67	   0.0292	   0.8	   0.38	  
P-‐O	  effect	   3.62	   0.0414	   8.46	   0.0029	  

Rhyming	  x	  P-‐O	   0.13	   0.8669	   2.00	   0.1603	  
	   Rhyme	  x	  Condition	  by	  Con	  
	   F	   sig	   F	   sig	  

low	  HD	   4.7	   0.0372	   0.01	   0.9216	  
high	   HD/high	   P-‐O	   4.41	   0.0432	   0.72	   0.4033	  
high	   HD/low	   P-‐O	   2.28	   0.1399	   3.74	   0.0615	  
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ቹ 23 ኔ᧭Բ۩࣠-֘ᚨழၴ 

 

ቹ 24 ኔ᧭Բ۩࣠-إᒔ 

  ᇷறऱছۯઌᣂሽٙࠃ

 ኔ᧭ԫٵ

  Ёอૠ։࣫ۯઌᣂሽٙࠃ

 ք࠹ۯᇢृڇ EEGছ࿓ݧխΔڂณ೯եឫΕߪ᧯णउլࠋΔທګᠲᑇլࠀߩ

ᇢृऱ࠹ۯԵอૠ։࣫Δ່৵٥ૠԼԶآ ERPsᑇᖕԵอૠ։࣫Ζ 

1055.85	  

1116.77	  

1056.40	  

1101.35	  

1039.72	  
1060.33	  

960
980
1000
1020
1040
1060
1080
1100
1120
1140

R+ R-‐ R+ R-‐ R+ R-‐

low	  HD high	  HD/high	  P-‐O high	  HD/low	  P-‐O

֘ᚨழၴ 	  
ΰmsecα 	  

	ᣉய࣠ࢽ  

87.6%	   87.1%	  

92.3%	   91.9%	  
90.7%	  

94.7%	  

80%
82%
84%
86%
88%
90%
92%
94%
96%
98%

R+ R-‐ R+ R-‐ R+ R-‐

low	  HD high	  HD/high	  P-‐O high	  HD/low	  P-‐O
ᒔإ 	  
и 	  

	ᣉய࣠ࢽ  
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  Ёআ࿇ႈΰprimeαอૠ։࣫ۯઌᣂሽٙࠃ

ቹ 25ԿጟլٵଃݮኙᚨൣࢤउհՀ࠹ڶࢬᇢृऱؓ݁ंݮΔ։ܑٵ܅ڶଃയ৫

ΰlow HDαΕٵଃയ৫/ P-Oኙᚨԫીࢤΰhigh HD/ high P-OαΕٵଃയ৫/܅ P-Oኙᚨ

ԫીࢤΰhigh HD/ low P-Oα٥ԿጟൣउΖൣٺउՀऱᆰं݁ڶࠩطᦫᤚࠨᖿ֧࿇ऱࠢীᆰ

։ګं N1ΕP200Δհ৵ױᨠኘࠩࠟଡٻऱंΔรԫଡՕપ࿇࣍س 300-400ශઞؐ׳Δ൷

२֮խਐጠऱ N320Δ։ؒڇխ؇ೣছᠰऱሽᄕۯᆜΰcentral-frontal siteαΔપ࣍ 300ශ

ઞ۟ 400ශઞؐנ׳ऱٻ ERPंΰpeakαΖรԲऱֺለՕऱंٻ࿇࣍س 400ශઞ

ᥛ۟ 600ශઞؐ׳ΔٺڇଡሽᄕՂઃױᨠኘࠩΔאխ؇ೣছᠰऱሽᄕۯᆜΰcentral-frontal 

siteα֠ࣔ᧩Δഄԫࠢীऱᦫᤚ N400ګ։Ζڇ N400հ৵ΔױᨠኘࠩԫඡཚΕ൷ᥛڇ

N400հ৵ऱंΔנழၴપ࣍ 700ශઞᥛ۟ 900ශઞؐ׳ழၴរՂ൷२ኔ᧭ԫऱ LPCΔ܀

լ࣍ٵኔ᧭ԫΔ։ؒڇছᠰऱሽᄕۯᆜฆለࣔ᧩Ζኔ᧭ԲലಾኙՂ૪Կጟ ERPsᆰ

อૠ։࣫ΚN320ΰ300~400 msecαΕN400ΰ400~600 msecαፖ۩ၞٝګं LPC

ΰ700~900msecαΔሽᄕലᖕᆰंٝګ։ؒհࢤᙇ࠷Ζ 
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N320ፖ N400ऱอૠ։࣫ፖኔ᧭ԫऱ܂ऄઌٵΔലಾኙ N320ፖ N400ၞ۩ࠟၸ

ऱอૠ։࣫Ζรԫၸ٣ၞ۩ຑᥛழၴီ࿗ऱ։࣫Δאشᒔࡳ։࣫ऱழၴΔࠀᖕᆰं

ՀΚΰ1αڕᆜۯ։ၞ۩։࣫հழၴᒤፖሽᄕګٺᏁ։࣫հሽᄕΔࢬ࠷ᙇࢤ։ؒհٝګ

N320 ΰ300Ё400 ශઞ/ ޢ 25ශઞαᙇ࠷ছᠰऱឍሽᄕΰF3, FC3, C3, FZ, FCZ, CZ, F4, 

FC4, C4α ၞ۩։࣫Ζΰ2αN400ΰ400Ё600 ශઞ/ ޢ 50ශઞαᙇ࠷ছᠰឍሽᄕၞ۩։

  

  
ቹ 25 ኔ᧭Բ ࠹ᇢृؓ݁ंݮቹ 
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࣫ΰF3, FC3, C3, FZ, FCZ, CZ, F4, FC4, C4αΖรԲၸऱ։࣫ԯᖕຑᥛழၴီ࿗հ։࣫

࣠Δᙇ࠷ய࣠࿇سऱழၴរΔ٦ኙګٺ։ၞ۩ԫழၴီ࿗հؓ݁༏։࣫Ζ࣍ط؆ LPC

ऱ։࣫ለᒔࡳΔڼڂലא 700Ё900 ශઞऱழၴီ࿗ؾᑑΔᙇ࠷ছᠰឍሽᄕၞ۩։

࣫ΰF3, FC3, C3, FZ, FCZ, CZ, F4, FC4, C4αΖٺழၴီ࿗հอૠ։࣫Δઃאଃݮኙᚨࢤΰlow 

HD/ high POΔhigh HD/ high P-OΔhigh HD/ low P-Oα֗אᇠ ERPګ։։ؒհሽᄕۯᆜ

ᗑ᧢ႈΔၞ۩ૹᓤၦᑇ᧢ฆᑇ։࣫ΰrepeated measures ANOVAαΖ ؆Δءઔࢬߒᖙݫհଃ

ڶऱԿଡᣊܑխΔࢤኙᚨݮ P-Oኙᚨԫીࢤய࣠ΰhigh HD/ high P-OЁhigh HD/ low P-Oα

ፖٵଃڗയ৫ய࣠ΰhigh HD/ high P-OЁlow HDαࠟิኙֺࠠڶᓵՂऱኔᔆრᆠΔྤᓵଃ

ছֺለࠃิࠟڼ۩ሒࠩ᧩ထΔຟലၞܡਢش܂ፖሽᄕऱٌյݫᖙڼய࣠֗ऱࢤኙᚨݮ

ΰplanned comparisonsαאᛀ᧭ࠟڼႈଃݮኙᚨய࣠ऱڇژፖܡΖٺଡᆰंګ։ऱ᧢ฆᑇ։࣫

ઃᆖመ Greenhouse-Geisserऄீط۞إ৫Ζ 

  Ёআ࿇ႈอૠ։࣫࣠ۯઌᣂሽٙࠃ

1.N320  

ቹ യ৫ய࣠ፖڗଃٵق᧩26 P-Oኙᚨԫીࢤய࣠ࠟጟଃݮኙᚨய࣠Δൕ 300ශઞ۟

400ශઞΕޢ 25ශઞ֗ޢ 50ශઞࢬۯᢄ፹ऱᆰᢜቹΖᆖޢ 25ශઞΕ50ශઞၞࢬ۩ऱ

อૠ։࣫࣠ΰڕ। 10αΔီٺڇ࿗ڇଃݮኙᚨऱய࣠ઃآሒ᧩ထֽᄷ(Fs < 1)Δଃݮ

ኙᚨፖሽᄕۯᆜऱٌյش܂ᛀ᧭Ոઃآሒ᧩ထֽᄷΰFs < 1αΖ ࠃছֺለऱຝٝΔٵଃڗയ

৫ய࣠ڇ 375ශઞ۟ 400ශઞڶ᧩ထฆΰF(1,17)=5.06, p=.031αΔ֗א 350ශઞ۟ 400ශઞ

 ሒ᧩ထฆΖآய࣠ঞઃࢤ൷२᧩ထֽᄷΰF(1,17)=4.1, p=.051αΖP-Oኙᚨԫીڶ

 

ቹ 26 ኔ᧭Բ N320 300-400ශઞᆰᢜቹ։ؒ 

ՂඈΚٵଃڗയ৫ய࣠( low HD vs high HD/ high P-O ) 

ՀඈΚP-Oኙᚨԫીࢤய࣠( high HD/ high P-O vs high HD/ low P-O ) 
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। 11 ኔ᧭Բ  N320ຑᥛழၴီ࿗อૠ։࣫ 

	   4	  epochs	  of	  25	  ms	  each	   2	  epochs	  of	  50	  ms	  each	  
Epoch(ms)	   300-‐325	   325-‐350	   350-‐375	   375-‐400	   300-‐350	   350-‐400	  

	   F	   sig	   F	   Sig	   F	   Sig	   F	   sig	   F	   sig	   F	   sig	  
P-‐O	  effect	   1.22	   0.31	   1.49	   0.24	   1.58	   0.23	   2.59	   0.10	   1.52	   0.23	   2.07	   0.16	  
P-‐O*site	   0.92	   0.48	   0.92	   0.48	   1.08	   0.38	   1.30	   0.27	   1.00	   0.46	   1.15	   0.31	  

	   ছֺለࠃ 	  

	   F	   sig	   F	   Sig	   F	   Sig	   F	   sig	   F	   sig	   F	   sig	  
HD	  effect	   1.97	   0.17	   2.37	   0.13	   2.68	   0.11	   5.06	   0.03	   2.45	   0.13	   4.10	   0.05	  

Consistency	   effect	   0.01	   0.92	   0.01	   0.92	   0.05	   0.83	   2.03	   0.16	   0.01	   0.91	   0.75	   0.39	  
	   Electrode	   sites:	  F3,	  FC3,	  C3,	  FZ,	  FCZ,	  CZ,	  F4,	  FC4,	  C4	  

 

2.N400  

ቹ യ৫ய࣠ፖڗଃٵق᧩27 P-Oኙᚨԫીࢤய࣠ࠟጟଃݮኙᚨய࣠Δط 400ශઞ۟

600ශઞΕޢ 25ශઞࢬۯᢄ፹ऱᆰᢜቹΖՕીױᨠኘڇ 425ශઞ۟ 500ශઞऱழၴ

ለࣔ᧩ऱֺڶ P-Oኙᚨԫીࢤய࣠Ζٵଃڗയ৫հய࣠ঞለլࣔ᧩Δ։ؒڇխၴೣছᠰऱሽ

ᄕۯᆜΖ 

 

ቹ 27 ኔ᧭Բ N400 400-600ශઞᆰᢜቹ։ؒ 

ՂඈΚٵଃڗയ৫ய࣠( low HD vs high HD/ high P-O ) 
ՀඈΚP-Oኙᚨԫીࢤய࣠( high HD/ high P-O vs high HD/ low P-O ) 
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। 12 ኔ᧭Բ N400ຑᥛழၴီ࿗อૠ։࣫ 

	   N400	  
Epoch(ms)	   400-‐425	   425-‐450	   450-‐475	   475-‐500	   500-‐525	   525-‐550	   550-‐575	   575-‐600	  

	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	   F	   sig	   F	   Sig	   F	   sig	   F	   sig	  

P-‐O	  effect	   1.09	   0.34	   2.90	   0.08	   2.81	   0.09	   2.97	   0.08	   2.02	   0.16	   1.49	   0.24	   0.99	   0.38	   1.18	   0.32	  
P-‐O*site	   1.70	   0.13	   1.55	   0.17	   0.67	   0.69	   1.16	   0.33	   0.85	   0.54	   0.98	   0.45	   1.14	   0.34	   2.09	   0.06	  

	   ছֺለࠃ 	  

	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	   F	   sig	   F	   Sig	   F	   sig	   F	   sig	  

HD	  effect	   1.64	   0.21	   1.74	   0.20	   1.27	   0.27	   0.03	   0.86	   0.07	   0.79	   0.00	   0.95	   0.14	   0.71	   0.24	   0.63	  
Consistency	   effect	   1.63	   0.21	   5.77	   0.02	   5.61	   0.02	   4.83	   0.04	   3.45	   0.07	   2.14	   0.15	   0.96	   0.33	   1.02	   0.32	  

	   Electrode	   sites:	  F3,	  FC3,	  C3,	  FZ,	  FCZ,	  CZ,	  F4,	  FC4,	  C4	  

ᆖޢ 25ශઞၞࢬ۩ऱอૠ։࣫࣠ΰڕ। 11αΔڇଃݮኙᚨԫીࢤऱய࣠ڇ 425

ශઞ۟ 500ශઞઃሒᢰᒴ᧩ထֽᄷΰF(2,34)=2.9, p=.008; F(2,34)=2.81, p=.009; F(2,34)=2.97, 

p=.008αΔଃݮኙᚨፖሽᄕۯᆜऱٌյش܂ᛀ᧭ঞڇ 575 ශઞ۟ 600 ශઞઃሒᢰᒴ᧩ထֽᄷΙ

ڇய࣠ࢤছֺለऱຝٝΔP-Oኙᚨԫીࠃ 425ශઞ۟ 500ශઞઃሒ᧩ထֽᄷΔڇ 500ශઞ۟

525ශઞઃሒᢰᒴ᧩ထֽᄷΰF(1,18)=3.45,p=.007αΖۖٵଃڗയ৫ய࣠ઃآሒ᧩ထֽᄷΔڂ

אԫီ࿗հؓ݁༏ऱૹᓤၦᑇ᧢ฆᑇ։࣫ຝ։Δല۩ၞڇڼ 425ශઞ۟ 500ශઞૠጩؓ

݁༏Δၞ۩אଃݮኙᚨࢤፖխ؇ೣছᠰऱឍሽᄕۯᆜၞ۩ 3*9ऱԲڂૹᓤၦᑇ᧢ฆᑇ

։࣫Ζய࣠ՂΔଃݮኙᚨய࣠ΰF(2,34)=3.28,p=.0675αሒᢰᒴ᧩ထֽᄷΔ܀ଃݮኙᚨԫ

ીࢤய࣠ፖሽᄕۯᆜٌյآش܂ሒ᧩ထֽᄷΰF(16,272)=1.63, p=.179αΖࠃছֺለ࣠᧩قΔ

P-Oኙᚨԫીࢤய࣠ሒ᧩ထฆΰF(1,17)=6.45,p=.0158αΔ P-Oኙᚨԫી܅ֺࢤ P-Oኙᚨԫ

ી֧ࢤ࿇ለٻऱ N400 ༏Ζٵଃڗയ৫ய࣠ຝ։ঞآሒ᧩ထֽᄷΰF(1,17)=0.98, p=.328αΖ 

3.Д700-‐900ශઞ  

ૹᓤၦڂᆜΰF3, FC3, C3, FZ, FCZ, CZ, F4, FC4, C4αၞ۩ऱԲۯፖሽᄕࢤኙᚨݮଃא

ᑇ᧢ฆᑇ։࣫Ζଃݮኙᚨհய࣠آሒ᧩ထֽᄷΰF(2,34)=0.59,p=.549αΔଃݮኙᚨࢤய࣠

ፖሽᄕۯᆜٌյش܂Ոآሒ᧩ထֽᄷΰF(16,272)=0.6,p=.646αΖࠃছֺለऱอૠ࣠᧩قΔ

യ৫ய࣠ፖڗଃٵ P-Oኙᚨԫીࢤய࣠ઃآሒய࣠᧩ထΰFs < 1αΖ 

ጵٽՂ૪ऱ։࣫࣠ΔP-Oኙᚨԫીࢤய࣠ڇנ 425ශઞ۟ 500ශઞհၴΔ P-Oኙᚨ

ԫીิᎈ࿇ለՕऱ N400Δऱ೯։ؒڇխၴೣছᠰऱᆰΔፖኔ᧭ԫऱ P-Oԫીࢤய

࣠ᖞ᧯ழၴԫીΔऱயֱ࣠ۯ֗ٻᆜՈઌٵΖኔ᧭ԫڇඡཚ ERPsᆰंګ։ LPCՂ

ࠩٵଃڗയ৫ய࣠Δኔ᧭Բঞྤٵᑌऱ࿇Ζ 
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ய࣠ፖࢤኙᚨݮᑑႈΰtargetαอૠ։࣫ЁଃؾЁۯઌᣂሽٙࠃ Rhyming  effect

։࣫  

ኔ᧭Բᜢᣉܒឰ܂ᄐΔᛀ᧭ଃݮኙᚨࢤய࣠ऱᖙݫΔਢܡᄎᓳᆏؾᑑႈऱࢽᣉய࣠

Օ՛ࢨฆΖՀቹ᧩ٵ܅قଃڗയ৫ΰlow HDαΕٵଃڗയ৫/ P-Oԫીࢤΰhigh 

HD/high P-Oαፖٵଃڗയ৫/܅ P-Oԫીࢤΰhigh HD/low P-OαԿጟଃݮኙᚨิࢤऱࢽᣉய

࣠Δط 400ශઞ۟ 800ශઞΕޢ 100ශઞࢬۯᢄ፹ऱᆰᢜቹΕ֗אԿิଃݮኙᚨࢤऱؓ

ऱ༏Ζٻᣉิᎈ࿇ለࢽխ؇ೣ৵ೡऱᆰΔլڇנᣉய࣠ࢽᨠኘױቹΖՕીݮं݁

Կิլٵଃݮኙᚨԫીࢤऱࢽᣉய࣠נڶழݧՂΕ֗אய࣠Օ՛ऱܑΖ 

 

ቹ 28 ኔ᧭Բ ࢽᣉய࣠ंݮቹ֗ 400-800ශઞᆰᢜቹ։ؒ 

 

ፖࢤኙᚨݮᑑႈଃؾЁۯઌᣂሽٙࠃ Rhyming  effect։࣫࣠  

ۯૹᓤၦᑇ᧢ฆᑇ։࣫Ζሽᄕڂᆜΰ2x3x9αհԿۯΕሽᄕࢤኙᚨݮᣉΕଃࢽא۩ၞ

ᆜ٥ᙇࡳ 9ឍሽᄕΚC3ΕCZΕC4ΕCP3ΕCPZΕCP4ΕP3ΕPZΕP4Ζழၴီ࿗ൕ 300ශઞ۟

800ශઞΔޢ 100ශઞԫଡழၴΔ٥նଡழၴီ࿗ၞ۩อૠ։࣫Ζ 
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। 13 ኔ᧭Բ ؾᑑႈࢽᣉய࣠อૠ։࣫ 

Epoch(ms)	   300-‐400	   400-‐500	   500-‐600	   600-‐700	   700-‐800	  

	   F	   sig	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	  

Rhyming	  effect	   2.71	   0.118	   11.92	   0.003	   11.09	   0.004	   6.16	   0.024	   3.02	   0.100	  
P-‐O	  effect	   0.13	   0.823	   1.56	   0.228	   2.54	   0.096	   0.37	   0.675	   0.09	   0.886	  

Rhyming	  x	  P-‐O	   0.11	   0.892	   0.36	   0.692	   1.08	   0.351	   0.68	   0.485	   1.34	   0.273	  
Rhyming	  x	  site	   3.18	   0.020	   3.63	   0.013	   4.03	   0.005	   3.74	   0.007	   1.81	   0.134	  
P-‐O	  x	  site	   1.56	   0.168	   1.60	   0.160	   1.52	   0.182	   0.87	   0.516	   0.90	   0.491	  

Rhyming	  x	  P-‐Ox	  site	   1.24	   0.239	   1.70	   0.116	   1.33	   0.251	   1.11	   0.364	   0.95	   0.467	  
	   ొࢽᣉய࣠։࣫ 	  
	   F	   sig	   F	   sig	   F	   sig	   F	   sig	   F	   Sig	  

high	  HD/high	  P-‐O	   1.89	   0.179	   5.47	   0.025	   4.67	   0.038	   5.92	   0.020	   1.93	   0.174	  
low	  HD	   0.51	   0.479	   2.69	   0.110	   10.48	   0.003	   6.69	   0.014	   8.01	   0.008	  

high	  HD/low	   P-‐O	   1.38	   0.247	   1.29	   0.264	   1.35	   0.254	   1.19	   0.283	   0.29	   0.594	  
 

ڇᣉய࣠ࢽய࣠ՂΔ 400ශઞ۟ 700ශઞઃሒ᧩ထֽᄷΔٌڇյش܂ऱ։࣫ՂΔ

ڇᆜۯᣉፖሽᄕࢽ 300ශઞ۟ 700ශઞઃሒٌյش܂᧩ထΖڇԿጟଃݮኙᚨൣቼՀऱొࢽ

ᣉய࣠։࣫᧩قΔٵଃڗയ৫/ P-Oԫીࢤΰhigh HD/ high P-Oαڇ 400ශઞ۟ 700ශઞ

ऱࢽᣉய࣠ઃሒ᧩ထֽᄷΰF(1,17)=5.47, p=0.025; F=4.67, p=0.038; F=5.92, p=0.02αΖٵ܅ଃڗ

യ৫ΰlow HDα࣍ 500ශઞ۟ 800ශઞऱழၴઃሒ᧩ထֽᄷΰF(1,17)=10.48, p=0.003Ι

F(1,17)=6.69, p=0.014ΙF(1,17)=8.01, p=0.008αΖٵଃڗയ৫/܅ P-Oኙᚨԫીڗࢤΰhigh HD/ 

low P-Oαڶࢬڇழၴઃآሒ᧩ထֽᄷΰFs<1αΖ 

ኔ᧭࣠ಘᓵ  

ᖕ Seidenberg & Tanenhausΰ1979αऱ۩ઔߒΔܒڇឰٵิࠟࠌܛᑌਢࢽᣉऱࠨᖿޗ

றழΔٵᣉ܀ኙᚨլٵڗऱኙᄎֺኙᚨઌٵڗऱ֘ᚨழၴࠐ९Δ᧩ၞڇق۩ᦫᤚऱ

ဲნᙃᢝழΔսᄎᖿ࿇ݮڗಛஒΔאીٵᣉ܀ኙᚨլٵڗऱኙิᄎݮڗࠩ࠹ಛஒऱեឫΖ 

ኔ᧭Բආࢽᣉܒឰ܂ᄐΔ࣍طආش ERPऱྒྷၦΔٵױழ։࣫আ࿇ႈፖؾᑑႈ֧ࢬ࿇ऱᆰं

֘ᚨΔٵױڼڂழᛀ᧭আ࿇ႈऱଃݮኙᚨڇࢤᆰं֘ᚨՂऱࢬขسऱய࣠Δױࠀᛀ᧭আ࿇ႈ

հଃݮኙᚨࢤਢܡᄎᓳᆏؾᑑႈऱࢽᣉய࣠ڇᆰंګ։Ղऱ।ฆΖ 

N320  

ڇᨠኘࠩآࠀଚݺኔ᧭ԫΔٵڕআ࿇ႈऱ։࣫ຝ։Δڇ N320Ղ۶ٚڶऱଃݮኙᚨԫી

࣠ፖڼയ৫யᚨΖڗଃٵࢨࢤ PattamadilokԳΰ2011αၞ۩ࢽᣉܒឰ܂ᄐऱ࣠ԫીΖ  
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N400  

ኔ᧭Բڇ N400Ղآࠀᨠኘࠩٵଃڗയ৫ய࣠Δᨠኘࠩ P-Oԫીࢤய࣠ऱנΖڼய

ᄐխ᧩ထऱழၴ܂ᣉࢽڇ࣠ 425-500ශઞհၴΔࠡীኪፖኔ᧭ԫऱڇ N400ࢬᨠኘࠩ

ऱ P-Oԫીய࣠ሼٵΔԫી֧ڗ࿇ለऱ N400Δࠀઃڇڇؒխ؇ೣছᠰऱۯᆜΔ

ࠢীᦫᤚ܂ᄐ N400ऱ։܉Ζઌለ࣍መװଃ֮ڗऱ P-Oኙᚨԫીࢤய࣠ऱઔߒΔPerreԳ

ΰ2009αΕPerreࡉ Zieglerΰ2008α֗א PattamadilokԳΰ2009αऱ P-Oԫીࢤய࣠נऱ

ழၴፖᆰ։ؒլԫીऱൣउΔءઔࠟڇߒጟլٵऱ܂ᄐֱڤᛧԫીऱ P-Oԫીࢤய

࣠Ζ࣍طଃ֮ڗऱٵଃࠀڗլཏሙΔធ֟ٵ٤ݙڶ࿇ଃٽิݮڗ܀ऄլٵऱኙΔኔ᧭

Ղࢬᖙݫऱઌٵଃ।ᐛΔຏൄਢઌٵऱଃଈࢨรԫଡଃᆏΰonset, or early consistencyαΔ

ଃߪءऄΖྥۖխ֮ڗऱٵլڶܡรԲଡଃᆏΰrime, late consistencyαΔਢࢨݠᣉٵਢࢨ

ᆏዌ១ΕٵଃڍڗऱࢤΔࠌݺଚऱኔ᧭אᖙݫᖞଡଃᆏઌٵΰٍٵܛଃڗαऱൣ

उՀΔኙᚨݮڗऱ᧢ฆ࿓৫Ζኔ᧭࣠Ո᧩قΔၞڇ۩ᦫᤚဲნᙃᢝழΔኙࢬ࣍ਐጠऱݮڗ

।ᐛಛஒኙ࣍ᒔᎁࠡࢬኙᚨհრ᧩ઌᅝૹΔݺڼڂଚڇխ֮ऱࠟጟ܂ᄐֱڤઃࠩ

ழၴ९ऱۖࡳ P-Oԫીࢤய࣠ΔઃٱᢞԱխ֮ڇᦫᤚဲნழݮڗಛஒऱૹ֗ᐙ

  Ζࢤ

~700-‐900  

ኔ᧭Բڇ 700ශઞհ৵ऱ LPCՂΔآࠀᨠኘࠩٚ۶ଃݮኙᚨऱய࣠Ζൕंݮቹ֗ᆰᢜ

ቹᨠኘΔٵଃڗയ৫ய࣠ۿ։ؒؐڇೡխၴೣছᠰΔឈྥᆖอૠ։࣫ྤࠀሒ᧩ထ

ฆΔڼ܀ፖኔ᧭ԫ LPC࿇ऱᆰۯᆜڇխၴೣ৵ೡऱۯᆜΔࠀլઌٵΖԫଡױ౨ऱ

ڂਢΔࢽڼڇᣉ܂ᄐխΔ࠹ᇢृࠀլᏁኙআ࿇ႈٚ۶֘ᚨΔۖ LPCፖ֘ᚨެ

լᄎ֧࿇ࣔ᧩ऱࠀኔ᧭խআ࿇ႈءڇڼڂᣂΔڶ࠷༽ಖᖋऱࢨ LPCΔאીڇ࣍ຍழၴխࠀ

  ᨠኘࠩٚ۶ய࣠Ζآ

  ᣉய࣠ࢽ

ऱٵլڶۿኙᚨൣቼՀΔݮऱଃٵլڇᣉய࣠ऱՕ՛Δࢽ࿇հᆰंΔ֧ࢬᑑႈؾڇ

୶Ζᅝؾᑑဲٵଃڗയ৫/ P-Oኙᚨԫીڗࢤΰhigh HD/ high P-Oαழࢬᎈ࿇ऱࢽᣉ

ய່࣠ՕΕ࿇سऱழၴપൕ 400ශઞᥛࠩ 800ශઞؐ׳Ζٵ܅ଃڗയ৫/ P-Oኙᚨԫીࢤ

ऱൣउՀՈࣔڶ᧩ऱࢽᣉய࣠Δ܀ழၴՂฃඡ࣍ٵଃڗയ৫ POኙᚨԫીࢤऱൣउΖ

܅/യ৫ڗଃٵ࣍۟ P-OኙᚨԫીڗࢤᆢऱຝٝΔڇ 300Ё800ශઞၴऱຑᥛழၴऱอ



	  

57 

ૠ։࣫ઃآሒ᧩ထฆΖຍࠄ࣠᧩ࢽقᣉய࣠ऱᒔࠩ࠹ኙऱଃޗறߪءኙᚨݮڗԫી

مᑓীΔဲნᙃᢝ৬ڼյᖿ࿇ᑓীΰBIAMαऱቃྒྷΖᖕٌٻᠨٽ࣠ฤࠄեឫΔຍࢬࢤ

อ။౨ߓ။ΔࢤኙᚨԫીݮΔଃߢՑऱဲნᙃᢝۖ࣍ΔኙࢤଃᆠԿृၴऱኙᚨԫીݮڇ

ജݶຒ२࣍ࡳբሒဲګნᙃᢝऱᖿ࿇णኪΖઌ֘ऱΔૉኙᚨԫીࢤ။܅ΔঞߓอᏁ֏

ለՆऱழၴࠐࠩؓᘝणኪΖངߢհΔଃݮኙᚨԫીࢤऱൣउՀΔߓอᚨאױለݶࡳ

ऱ༼ࠡ࠷ଃ।ᐛࠀᛧ᧩ထऱࢽᣉய࣠Ζڼ؆ΔZiegler Գΰ2003αऱઔߒ൶ಘݮڗᔣႈ

യ৫ኙ࣍ᦫᤚऱဲნᙃᢝऱᐙܛ࿇Δᅝ൳ࠫଃݮኙᚨԫીࢤऱൣउՀΔݮڗᔣႈऱଡᑇ

။ڍΔኙဲ࣍ნᙃᢝऱ֘ᚨຒ৫ࠠڶআၞࢤऱயᚨΰfacilitative effectαΖٵڇڼڂᑌଃݮ

ኙᚨԫીࢤऱൣउՀΔٵଃڗയ৫ऱൣउױ౨ᛧֺለՕऱআ࿇ய࣠Ζ 

ངߢհΔၞڇ۩ଃᙃᢝழΔڗଃࢬኙᚨऱݮڗ।ᐛՈᄎࠩ࠹ԫࠓᖿ࿇Ζٵଃڗയ

৫/ P-OኙᚨԫીڗࢤᆢΔڍ࣍طଡݮڗຟኙᚨࠩٵԫଡڗଃ।ᐛՂΔױআၞଃ༼࠷Δ

Εឈࡳࡐ।ᐛለݮڗኙᚨऱ࣍طଃΔڗയ৫ऱڗଃٵ܅ᣉய࣠Ζࢽऱࡳᛧીݶ່אױڼڂ

ྥᑇၦլڍΔឈྥࠡԺၦױ౨ֺٵଃڗയ৫ଃݮኙᚨԫીऱൣउࠐ՛ٵᑌڶאױࡳ

ऱଃΔڇڼڂൕंݮՂױᨠኘࠩΔࢬᎈ࿇ऱࢽᣉய࣠ழݧՂֺٵଃڗയ৫ऱڗଃࠐኬΖ

֘ᨠڇٵଃڗയ৫/܅ P-Oኙᚨԫીڗࢤᆢࢽڇᣉய࣠ऱऱ।Δ࣍طআ࿇ႈऱڗଃࢬኙ

ᚨڍଡࢤլٵऱݮڗ।ᐛΔຍݮڗࠄ।ᐛΰٺڕࠏጟଃலαױ౨Ծױຑڍጟଃࢨრ

।ᐛΔኙ࣍ࡳଃ।ᐛऱ༼ױ࠷౨ທګեឫΔࢨլٵᐛऱݮڗ।ᐛڼհၴՈڶᤁञ

ய࣠Δאીڇ࣍ٵଃڗയ৫/܅ P-Oኙᚨԫીڶࠀิࢤࠩ᧩ထऱࢽᣉய࣠Ζءኔ᧭

࣠᧭ᢞԱ۩ઔߒխ࿇ऱଃݮኙᚨऱԫીࢤऱᒔᄎᐙ࠹ᇢृࢽ۩ၞڇᣉܒឰ܂ᄐऱᖵ࿓Ζ  

ጵٽಘᓵ  

܂ឰࠟጟܒᣉࢽឰፖܒრط៶։ܑࠀऱኙᚨᇷறΔݮڗଃࠩڗխ֮م৬ߒઔء

ᄐΔ൶ಘࠟጟխ֮ऱଃኙᚨࠩݮڗ।ᐛऱࢤΔ։ܑٵଃڗയ৫Օ՛֗א P-Oኙᚨԫી

ઔءڇᄎ۞೯ᖿ࿇Ζ່ૹऱਢΔܡಛஒਢݮڗխ֮ऱᦫᤚဲნᙃᢝᖵ࿓խΔڇΔ܅ࢤ

᥆ٵڇയ৫֘ਠऱڗଃٵխΔߒ P-OኙᚨԫીࢤऱൣउՀΔଃ।ᐛኙᚨݮڗ।ᐛऱᑇၦ

ኒऱᐙΔۖڍ P-Oԫીࢤঞਢ൳ࠫڇઌٵऱٵଃയ৫ՀΔଃ।ᐛኙᚨऱݮڗ।ᐛऱԫી

࿓৫Δא൶ಘࠟڼጟᐋڻऱኙᚨֱڤኙխ֮ऱଃᙃᢝऱᐙਢܡઌٵΖڇኔ᧭ԫऱრܒ

ឰ܂ᄐΔ࠹ᇢृؘႊᒔᎁڗଃऱრᆠΔۖኔ᧭Բऱࢽᣉܒឰ܂ᄐΔ࠹ᇢृႛᏁኙଃ।ᐛՂ

ዌऱઌۿፖܒ۩ၞܡឰΔۖݺଚऱઔߒ࣠࿇ࠟڇጟ܂ᄐՂΔઃڇױ N400ՂࠩԱ

ऱࡳ P-Oԫીࢤய࣠Δ᧩ق P-Oԫીࢤய࣠լ܂࠹ᄐ᥆ࢤऱᐋڻऱ࿓৫ۖࢬڶฆΔڇ

ၞ۩ဲნ।ᐛऱၸࠩլԫીऱய࣠Δ֭ڇխ֮ऱᦫᤚဲნᙃᢝᖵ࿓խΔڗଃᄎ۞
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೯ᖿ࿇ኙᚨऱݮڗಛஒΔࠀΔࠡխຍᑌऱଃ।ᐛፖݮڗ।ᐛኙᚨլԫીขسऱய࣠Δࠐ

 Ζࢤ।ᐛऱԫી࿓৫ЁP-Oԫીݮڗയ৫հՀΔଃ।ᐛኙᚨऱڗଃٵٵઌڇ࣍۞

ኔ᧭ԫፖኔ᧭Բڇլٵऱ܂ᄐֱڤΔઃڇ N400Ղࠩ P-Oኙᚨԫી܅ֺิࢤ P-Oኙ

ᚨԫીิࢤᎈ࿇ለٻऱ N400༏Δڼ࣠ፖ Pattamadilok Գΰ2011α࿇ P-Oኙᚨԫ

ીࢤለऱڗᆢࢬᎈ࿇ለՕ N400ऱ࿇ઌٵΔ܀ፖ PerreԳΰ2009αΕPerreࡉ Ziegler

ΰ2008α֗א PattamadilokԳΰ2009αऱ P-Oኙᚨԫીࢤய࣠ઌ֘ΰլԫીิऱ N400ለ

ՕαΖءኔ᧭࣠ࠀլ֭ Pattamadilok Գΰ2011αᎁ P-Oԫીࢤயֱ࣠ٻᄎ܂ࠩ࠹ᄐ

ޣᐙऱᎅऄΖPattamadilok Գΰ2011αᎁࢽᣉܒឰ܂ᄐऱᎁवᖵ࿓௫֗ኙଃᆏ

ऱᇞዌΰsegmentationαፖኙଃైڻࢨଃᆏۯऱᙃᢝፖܒឰΖ࣍ط P-Oኙᚨԫીऱֺڶڗለ

ൎۖࡳऱಖᖋฉᇾΰmemory traceαऱᖿ࿇Δڼڂᅝ P-O ኙᚨԫીڇ࣋ڗլٵᣉΰNo-trialα

ऱቫᇢڻழΔขسऱլΰmismatchαய࣠ᄎֺለൎΔڼڂᎈ࿇ऱ N400Ո။ՕΖྥۖ

Pattamadilok Գΰ2009αऱ Go/No-goრܒឰ܂ᄐխΔڶࢬऱؾᑑڗՈຟڇ No-Goऱቫᇢ

ለՕऱسขڗՈᚨᇠֺլԫીڗխΔᖕՂ૪ऱΔP-Oኙᚨԫીڻ N400Δྥۖᇠઔߒথ

ᛧઌ֘ऱԫીࢤய࣠Ζ܂ຶߒᄐޣਢܡᄎທګઌ֘ऱ P-Oԫીࢤய࣠Δսڶৱၞԫޡऱ

ઔࠐߒ᠖堚Ζ 

ᄐՂΔઃࠩ܂ឰܒᣉࢽᄐ֗܂ឰܒრڇߒઔء P-Oኙᚨԫીิᎈ࿇ለՕऱ N400ऱ

࣠ΔN400ਢڶᣂრᓤᠧ৫ऱਐᑑΔءઔߒංᓵΔᅝၞ۩ᦫᤚဲნᙃᢝழΔ P-O

ԫીࢤऱٵڗழᖿ࿇ઌٵᣊীऱݮڗ।ᐛለڍΔઌለ܅࣍ P-Oԫીࢬڗᖿ࿇ٵᣊীऱݮڗ।

ᐛለ֟Δڇ P-OԫીڗऱൣݮՀΔݮڗ।ᐛհၴࢬขسऱრᤁञለՕΔڼڂᎈ࿇ለՕऱ

N400Ζڼ࣠ፖ Lee, Tsai, Chan, Hsu, & Hungΰ2007αڇ൶ಘխ֮ڗ।ଃԫીࢤΔܛ O-Pኙᚨ

ԫીࢤய࣠ऱઔߒխΔՈ࿇ݮଃኙᚨԫીࢤለړऱ।ଃԫીڗࢤᆢ֧࿇ऱ N400༏ֺ

լԫીڗᆢࠐՕऱ࿇ሼٵΖءઔߒᎁΔխ֮ऱଃᆏዌለ១ٵଃڍڗऱࢤΔࠌ

ڶࠠڇઌٵٵଃڗയ৫ழΔଃࢬኙᚨࠩݮڗऱ᧢ฆ࿓৫Δܛ P-Oኙᚨԫીࢤऱ܅Δګ

ਢᐙխ֮ڗଃᙃᢝऱᣂΖڼ֭࣠ BIAMऱऄΔٍݮܛଃᆠ।ᐛࠟࠟհၴऱኙ

ᚨԫીࢤΰcross-code consistencyα။ړΔ।ᐛၴऱຑ༉။ൎΔߓอڇሒဲګნᤛ൷ऱመ࿓

խ༉။୲࣐ሒࠩࡳऱणኪΖኔ᧭Բᛀ᧭լٵऱଃݮኙᚨൣݮՀऱࢽᣉய࣠Օ՛ฆՈ࿇Δ

 P-OኙᚨԫીࢤऱൣउՀΔլᓵࠡٵଃڗയ৫ऱՕ՛Δઃڇױ N400࿇ऱࢽᣉய࣠Ζڼ

࣠Ոၞԫ֭ޡ BIAMऱऄΔٍڇܛଃፖݮڗ।ᐛኙᚨऱԫી࿓৫။ړऱൣउՀΔ

ଃ।ᐛ༼࠷ለݶՈለࡳΔױڼڂࡳᛧࢽᣉய࣠Ζ 
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യ৫ڗଃٵਢۥߡዝऱފࢬՑᙃᢝᖵ࿓խڇࢤኙᚨݮԫଡխ֮ଃ൶ಘऱߒઔء

ய࣠Δ֘ਠଃ।ᐛኙᚨऱݮڗଡᑇڍኒΖءڇઔၞࢬߒ۩ऱࠟଡ܂ᄐխΔڇڶኔ᧭

ԫრܒឰ܂ᄐխΔڇඡཚᆰंګ։ LPCՂᨠኘࠩٵଃڗയ৫ய࣠Δٵ܅ଃയ৫ิ֧࿇ֺ

ለإऱ LPCΖڼ࿇᧩قխ֮ڗऱࠟጟଃݮኙᚨࢤΚٵଃڗയ৫ய࣠ፖ P-OኙᚨԫીࢤΔ։

ٵլڤᄐऱֱ܂ࠩ࠹യ৫ய࣠ڗଃٵᖵ࿓ՂΔࠡխΔࡉऱၸٵՑဲნᙃᢝऱլڇش܂ܑ

ΰ2010αፖܷߛຑڶയ৫ய࣠ኙՑᙃᢝᖵ࿓ऱᐙڗଃٵऱڗ൶ಘխ֮װฆΖመڶۖ

Wangΰ2012αࠟᒧٙࠃאઌᣂሽۯऱઔߒΔࠡ࣠ઃ࿇ٵଃڗയ৫ய࣠᧩ထऱழၴរࠀॺ

ቃཚऱڇ N400ՂΔۖਢڇڶඡཚڇ 600-700ශઞհ৵ऱᆰंګ։ՂࠩฆΖឈྥࠟृ

ຟ࿇ٵଃڗയ৫ऱڗᆢڶ᧩ထٻऱ༏Δٵ܅ଃڗയ৫ঞਢለٻإऱ༏Δፖءઔ

ڇᆜۯய࣠ऱڼΰ2010α࿇ܷߛຑ܀ Ζٵയ৫ய࣠ሼڗଃٵऱऱߒ CP3ΕP3ຍࠟଡࣞᆺ

ऱሽᄕۯᆜՂΔጠհ LPCΔۖWangΰ2012α࿇ڼய࣠ڇխၴೣছᠰऱۯᆜՂΔۖጠڼ

ய࣠ඡཚऱ N400ΰڕ। 13αΖ 

। 14 խ֮ٵଃڗയ৫ய࣠ઔߒᖞ 

 ޣᄐ܂ 
ழၴ

 
யֱ࣠ٻ ய࣠։ؒ ᆰंګ։ 

 ឰ 700-900ܒኔ᧭ԫ რء
high HD ለ  

low HD ለإ 
խ؇ೣ৵ೡ LPC 

 ឰ ~700-900ܒᣉࢽ ኔ᧭Բء
high HD ለ  
low HD ለإ 

ছᠰ Ё 

ຑܷߛ

ΰ2010α 
რܒឰ 650-770 

high HD ለ  

low HD ለإ 

խ؇ೣ৵ೡΚ 

CP3ΕP3 
LPC 

Wang, Li, 

Ning, & Zhang 

(2012) 

 ឰ 600-800ܒნڗ
high HD ለ  
low HD ለإ 

ছᠰ late N400 

  

ᣂڶװመڃ LPCऱઔߒΔڇಖᖋऱ༼࠷ऱ܂ᄐխΔ࿇៱ႈؾΰold itemαᄎֺᄅऱ

ႈؾΰnew itemα ֧࿇ለإऱ LPC ΰPaller, Kutas, & McIsaac, 1995; Smith & Guster, 1993αΖ

ڇխΔՈᆖൄߒრআ࿇ऱઔࢨᔹᦰᇞڇ܀ N400հ৵ᨠኘࠩԫଡඡཚऱंٻإΔመൄװ

ጠ late positive complexΔۖ२ཚ Van Patten ፖ Lukaΰ2012αټ࠷ post N400 positivity 

ΰPNPαΔঞᨠኘࠩრլԫીࢨॺቃཚऱဲᄎ֧࿇ለՕऱඡཚंٻإΖࠟृኙֺ࣍ለ

୲࠷༽࣐Δ٦ᎁܒ۩ၞࢨឰऱႈؾਢܡᄎ֧࿇ֺለٻإऱඡཚंٻإΔڶۿઌ֘ऱቃཚΖ 

ྤᓵ۶ڕΔຍଡඡཚऱंٻإਢ࠹ඡཚܒឰΕެࢬᐙऱᆰंګ։Δء࣍طઔߒኔ᧭

ԫऱრܒឰ܂ᄐΔ࠹ᇢृؘႊڇᦫᤚࠨᖿܧհ৵ኙᦫࠩऱଃ।ᐛრऱܒឰΔٵ܅
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ଃڗയ৫ઌለิࠟהࠡ࣍ႜڶٻለٻإऱ༏Δ֘ۿਠԱٵ܅ଃٵהࠡڶิڗଃڗທ

٦ᎁΰrecognitionαऱࢨެ۩ၞ࣐୲ࠡࠌऱᤁञΔګ LPC֘ᚨΖڕਢ PNPऱᇞᤩΔ߷Ꮦ

ᚨᇠᨠኘࠩٵଃڗയ৫။ऱڗᆢΔݮڗ।ᐛհၴऱᤁञ။ൎΔᚨᎈ࿇ለՕٻإऱ༏Δ

 ኔ᧭ԫऱ࣠Ζ࣍شᇞᤩ᧩ྥլᔞڼ܀

ኙᅃ WangԳΰ2012αխ֮ଃڗნܒឰ܂ᄐխΔ࿇ڇ 600ශઞ۟ 800ශઞऱছᠰ

ڶ᧩ထऱٵଃڗയ৫ய࣠Δृ܂ᎁڇຍᢰᨠኘࠩऱய࣠ᚨ᥆࣍ඡཚऱ N400ΰlate N400αΔ

Աףհၴऱᤁञய࣠ᏺڼΔڍ।ᐛᑇၦለݮڗኙᚨऱ࣍طᆢΔڗയ৫ऱڗଃٵᇞᤩࠀ

რऱᓤᠧ৫Δڇඡཚऱ N400ᎈ࿇ለՕٻऱ༏Ζڼઔߒ࿇ऱٵଃڗയ৫ऱލ

ࠫய࣠֗ᖿ࿇ऱᆰۯᆜຟፖءઔڇߒኔ᧭Բऱࢽᣉܒឰ܂ᄐՂऱ࿇ઌۿΔٍڇܛ

700۟ 900ශઞऱழၴၴΔٵଃڗയ৫ऱڶڗለٻऱ༏ऱႨΔਢءઔڇߒ

อૠ࣠ڶࠀࠩ᧩ထՂऱฆΔױ౨࠹࣍ڇڂᇢृኙ࣍আ࿇ႈࠀլᏁެΔۖ

խ֮ऱڇଚංᓵݺ࿇ΔߒՂ૪ऱઔٽଃऱრᆠΖጵڗᇢृլᏁᒔᎁ࠹ᄐխΔ܂ᣉࢽڇ

ଃᙃᢝᖵ࿓խΔٵଃڗയ৫ऱᐙΔ࿇ڇسඡཚኙݮڗ࣍।ᐛऱኙრ।ᐛհၴऱຑΕ

ᤁञڶᣂΖڇᦫࠩԫଡխ֮ڗழΔᄎ۞೯֏ऱᖿ࿇ݮڗ।ᐛऱಛஒΕೈԱဲڇნᤛ൷ऱၸ

ᄎࠩ࠹ଃݮኙᚨԫીࢤऱᐙհ؆Δ່ڇ৵ၞ۩ެܒឰΕृࢨਢಖᖋ༼࠷ऱၸΔঞᄎ࠹

ඡཚၞ۩ڇ।ᐛհၴՈ༉။ᤁञΔݮڗழΔڍᑇለڗڗଃٵയ৫ऱՕ՛ᐙΔᅝڗଃٵࠩ

რऱຑऱᖵ࿓Ղאױࠩٵଃڗയ৫ய࣠ऱฆΖ܀ၸءઔߒ࣠ྤࠀऄ्ٵڼࡳଃ

ਢڇയ৫ய࣠֘ᚨڗ LPCࢨਢ late N400ՂΔױࠐآ౨Ꮑٛᘸ܂᧢ޏᄐऱֱڤΔڕࠏᛀ᧭

ඡཚ LPCऱٵଃڗയ৫ய࣠ਢܡᐙ࣍۞ࠐಖᖋᄅ៱ႈؾऱฆΔࢨਢຘመ go/nogoऱ܂ᄐ

യ৫யڗଃٵᛀ᧭ඡཚऱࠐ۶ᐙᇠய࣠ΔڕឰऱൣउՀܒ۩Ꮑၞܡᇢृਢ࠹Δ൶ಘڤֱ

࣠ऱءᔆΖ 

᜔ࠐᎅΔءઔߒ֭࣠ Grainger & Zieglerΰ2008αऱᠨٌٻյᖿ࿇ᑓীΰBIAMαΔ

ᎁߢᙃᢝݙᖞऱഗءਮዌЁଃΕݮڗΕრԿଡైΔԿृऱઌյᖿ࿇ၴࠟࠟ֗אऱ

ኙᚨԫીࢤΰcross-code consistencyα ެࡳԱڼհၴಛஒٌངऱীኪ֘ࡉᚨΖኙᚨऱԫી

ߒઔءΖ܅ऱ֘ᚨழၴΕᙑᎄለݶᨠኘࠩለױᙃᢝΔൕ۩Ղ࣐Δဲნ༉။୲ړ။ࢤ

ᣉய࣠ΔۖࢽऱࡳࠩאױऱൣቼՀΔړࢤኙᚨԫીݮᄐխՈᢞኔΔଃ܂ᣉࢽኔ᧭Բऱڇ

ࠩڶऱൣቼঞړլࢤኙᚨԫીݮᣉய່࣠ՕΔۖଃࢽᎈ࿇ऱࢬଃയ৫ऱൣउՀΔٵא

ࡉଃڗΕݮڗऱΔړ။ࢤኙᚨԫીݮ൶ಘխ֮ऱՑᙃᢝᖵ࿓Δଃڇق᧩ᣉய࣠ऱ᧩ထΔࢽ

რհၴऱኙᚨ(mapping)။ࡐΔဲڇნᙃᢝऱ܂ᄐ।Ղ༉ᄎ။ړΖ  
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ᐙࢬࢤ᥆ݮڗ࠹۶ڕଃᙃᢝᖵ࿓࣍Δኙߒய࣠ऱઔࢤኙᚨԫીݮଃ࣍ኙࠐڣᚨ२ڃ

ऱࠟጟլٵᇞᤩֱڤΚܛழᖿ࿇ᓵΰOn-line activationαࡉଃ।ᐛૹิᓵΰPhonological 

restructuringαΔءઔאߒխ֮ࠐڗ൶ಘڇՑᙃᢝऱᖵ࿓խݮڗ।ᐛࢤऱᐙΔൕٙࠃઌ

ᣂሽۯऱ࣠Δࠩࡳऱ P-Oԫીࢤய࣠֘ڇᚨဲნᤛ൷ऱ N400Ղࠩ᧩ထฆΖڂ܀

ၞԫޡᄩᄭऱ։ֱ࣫ڤΔྤऄᒔᎁ P-Oய࣠ᖿ࿇ऱᆰۯᆜΔ؆Δᖕଃ।ᐛૹ

ิᓵΔڇڗଃࢬኙᚨऱݮڗ।ᐛ᥆ࢤΔၞԫޡኙբᆖڇژऱଃ।ᐛขسᇞዌࠀૹิऱ

ᄗ࢚Δທڇګଃᙃᢝᖵ࿓Ղࠩ P-Oԫીࢤऱய࣠Δױ౨Ꮑຘመ࿇୶ࢤऱઔߒΔࠐԱᇞ

խ֮ڗՑဲნݮڗ࠹ಛஒۖດዬᖞٽऱᖵ࿓Ζ 

  ୶ඨࠐآ

യ৫ய࣠֗ڗଃٵՑᙃᢝᖵ࿓ᅝխΔڇࢤኙᚨݮऱଃڗԱխ֮م৬ߒઔء P-Oԫી

ܒᣉࢽ֗אᄐ܂ឰܒრڇऱᐙΔٵլڶᦫᤚဲნᙃᢝऱ࣍ၸኙٵլڇய࣠։ܑࢤ

ឰ܂ᄐխઃࡳࠩ P-Oԫીࢤய࣠ڇ N400ՂऱฆΖྥۖٵڇଃڗയ৫ய࣠ڇඡཚᆰं

ऱش܂Δױ౨܂ڂᄐޣऱᣂএΔრܒឰ܂ᄐ૰࠹ࠌᇢृؘႊၞ۩ެΕ༼࠷ऱᎁवᖵ࿓Δ

ඡཚऱᆰڇᄐ܂ឰܒᣉࢽയ৫Օ՛ኙՑᙃᢝᖵ࿓ऱᐙઌյեឫΔۖኔ᧭Բऱڗଃٵࠌ

ᒔऱࣔྤࡸ۶ኙՑဲნऱᙃᢝڕࢤയ৫ऱڗଃٵࠩ᧩ထऱய࣠Δڶࠀ։ՂՈګं

ᓵΔױ౨Ꮑຘመ܂᧢ޏᄐֱהࠡࢨڤऱྒྷၦֱऄΔࠐᒔᎁٵଃڗയ৫ய࣠ڇඡཚᆰंٝګ

ࠩऱฆ࣍۞ࠐಖᖋऱ༼࠷୲࣐࿓৫Εࢨਢၞ۩ܒឰެऱᤁञய࣠Ζאᦫᤚܧࠨᖿऱ

ڇΔڤऱֱܧᤚီ࣍ٵऄՂΔլֱߒऱઔۯઌᣂሽٙࠃڇΔڤֱ N400հ৵ऱ।ীࠀ

Δڤᇞ࣫৫ለऱಖᙕ։ֱ࣫ၴ़ڕٽױߒऱઔࠐآՂऱ٥ᢝΔٻֱࢨԫીऱழၴڶ

ᚥܗ᠖堚խ֮ଃݮኙᚨࢤऱኙՑဲნܒឰऱᖵ࿓Ζ 

Ցڇڗᨠኘխ֮ࠐᆢڗ൷ᤛ᙮ለऱאΔڗ᙮شறઃᙇޗ᧭ऱኔߒઔءΔ؆

ᙃᢝᖵ࿓խݮڗ।ᐛऱᐙࡉૹࢤΔ၀२ԫԳၞൄֲڇ۩ՑဲნሎشΕᙃᢝऱᖵ࿓Ζ

ய࣠ࢤԫીݮڗ।ᐛຑრऱၸΔڗՑဲნፖ֮ٽڇᖂཚࠝ࿙ڇ࿇୶ױࠐآڼڂ

 Ղऱ࿇୶᧢֏Ζݧழڶܡ࿇୶ழ࿓ՂऱᐙΔਢڇ
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ॵᙕ 

ॵᙕԫΕኔ᧭ԫޗற٨। 

 ิࢤയ৫/P-Oኙᚨԫીڗଃٵ܅

low	  HD	   ኔ᧭ޗற	   	᙮>500ڗݮڗ   	യ৫ڗଃٵ   ଃ᙮(log)	   P-‐Oԫીࢤ	  
p031	   ԅԣԝ 1 2 1 ه 
p032	   ԅԤԛ ഔ 1 2 1 
p033	   ԈԣԞԩ ᜭ 1 2 1 
p034	   ԏԤԖ 1 2 1 ތ 
p035	   ԇԡԨ ౨ 1 4 1 
p036	   Ԑԝ 1 3 1 ࢼ 
p037	   ԤԚԪ ؆ 1 4 1 
p038	   ԁԛԩ 1 4 1 ק 
p039	   ԅԡԩ  1 4 1 
p040	   ԆԤԡ ຏ 1 4 1 
p041	   ԉԤԗԪ መ 1 4 1 
p042	   ԎԥԙԨ ᖂ 1 4 1 
p043	   Ԅԟԩ ృ 1 2 1 
p044	   ԑԤԛԩ ֽ 1 4 1 
p045	   ԑԛԨ ᓴ 1 3 1 
p046	   ԄԠԪ 1 4 1 ࣋ 
p047	   ԆԤԛ ං 1 4 1 
p048	   ԇԥԩ Ֆ 1 4 1 
p049	   ԉԚԩ 1 4 1 ޏ 
p050	   Ԇԝ ೢ 1 3 1 
p051	   ԓԤ  1 3 1 
p052	   ԑԝ 1 4 1 گ 
p053	   ԃԚԩ ၇ 1 3 1 
p054	   ԃԣԡԪ 1 3 1 ࡎ 
p055	   ԅԤԞԩ  1 3 1 
p056	   ԓԝԩ 1 3 1 ߨ 
p057	   ԔԤԟ 1 3 1 ޘ 
p058	   ԂԚ 1 3 1 ࣁ 
p059	   Ԉԡԩ 1 3 1 ܐ 
p060	   ԇԖԨ ஞ 1 3 1 
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ٵଃڗയ৫/ P-Oኙᚨԫીิࢤ 

high	  HD/	  
high	  P-‐O	   ኔ᧭ޗற	   	യ৫ڗଃٵ  	᙮>500ڗݮڗ   ଃ᙮(log)	   P-‐Oԫીࢤ	  

p001	   ԆԚԨ 0.99 4 7 ࣉ 

p002	   ԆԣԨ ༼ᠲ 8 4 1 

p003	   ԈԤԟԨ ᔚി 8 3 1 

p004	   Ԅԟ ։ख़ࣷ 7 4 1 

p005	   ԄԠԩ ౄُ 7 3 1 

p006	   ԈԤԨ ᗝ 8 3 1 

p007	   ԎԣԜ ᔭ 16 4 0.97 

p008	   ԔԚԩ ආ 6 4 1 

p009	   ԃԠԨ 1 3 5 ࣶڦ 

p010	   ԄԞ ྾ 5 3 1 

p011	   ԄԠԨ 1 4 5 ࢪ 

p012	   ԇԤԡԨ ᖺል 5 4 1 

p013	   ԍԣԝԨ ޣ 12 4 0.99 

p014	   ԁԜ ץઽ 5 4 0.99 

p015	   ԉԜԩ ჶᒚ 5 3 0.99 

p016	   ԐԘԪ ኧ 5 3 0.99 

p017	   ԏԤԠ ᇘ๗ 5 4 0.93 

p018	   ԤԞԨ ݙन 6 4 0.98 

p019	   ԁԤԩ ᇖ୕ 5 4 0.98 

p020	   ԔԚԨ թತ0.9 4 5 ޗ 

p021	   ԈԣԙԪ ٨௺ါ 9 4 0.95 

p022	   ԆԖ 0.95 4 7 ڔה 

p023	   ԜԪ ᖾ 6 3 0.95 

p024	   ԏԜ ࢵਟ0.92 3 6 ״ 

p025	   ԓ ᇷৎᘬ 13 4 0.94 

p026	   ԍԣԜԨ ᖯ 8 3 0.94 

p027	   ԅԤԪ ৫ྀ 7 4 0.94 

p028	   ԏԤԡ խ0.93 5 7 ࢘ 

p029	   ԂԛԨ ຩഛᓽ 5 3 0.94 

p030	   ԅԤԩ ᔂങ 5 3 0.94 
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ٵଃڗയ৫/܅ P-Oኙᚨԫીิࢤ 

high	  HD/	  
low	  P-‐O	   ኔ᧭ޗற	   	᙮>500ڗݮڗ   	യ৫ڗଃٵ   ଃ᙮(log)	   P-‐Oԫીࢤ	  

p061	   ԎԣԞԪ ᗼᒵૻᖆະ 12 5 0.37 

p062	   ԋԤԗԪ ᛧࢨຄጞ 12 4 0.39 

p063	   ԏԠԪ ᎽይെՁ 12 3 0.45 

p064	   ԈԥԪ ৳ᐞጸ 6 4 0.37 

p065	   ԑԡԪ ฐᆣໍ 6 4 0.4 

p066	   ԉԤԪ ਚࡐႄ 8 4 0.5 

p067	   ԄԞԨ Յᅀ 10 3 0.39 

p068	   ԑԟ ߪ0.44 4 10 ۼع 

p069	   ԏԞԪ ᖏీ۾ᑉ0.46 4 10  

p070	   ԋԤԪ ᥨ֪յ 9 4 0.44 

p071	   ԉԞ ե0.45 3 9 ز 

p072	   ԑԨ Լழኔ0.45 5 9 ف 

p073	   ԑԤԨ ිᑵᦱ 7 3 0.48 

p074	   Ԏԥԡ 0.45 3 6 ١כ 

p075	   ԐԤԡ ךᓢ0.45 3 6 ޱ 

p076	   ԌԣԖԩ 0.49 3 8 ظ 

p077	   ԁԞ ఄቇჺ 6 4 0.47 

p078	   ԎԫԖԨ ᝤ 13 3 0.36 

p079	   ԋԞԨ ឌܶࠤ༃ො 7 3 0.38 

p080	   ԅԤԨ ᗑᦰ 7 4 0.41 

p081	   ԎԥԟԨ ᇬ༈߲༛0.42 4 7 ڲ 

p082	   ԈԣԠԨ ߜၦඩᑚ 7 4 0.43 

p083	   Ԍԣԩ ա༓ᚲ 7 4 0.47 

p084	   ԆԣԜԨ ᓳය 7 4 0.5 

p085	   ԊԘԪ ড়ࠥ܌ᓰ 8 4 0.37 

p086	   ԉԤԞԪ গክᥒ 8 3 0.4 

p087	   Ԥ ৢۆ 8 4 0.4 

p088	   ԎԣԠ ၢઌଉᒣ 8 4 0.43 

p089	   ԔԨ ဲს 8 3 0.44 

p090	   ԑԘԪ ष௫᥊୴ॐ 8 4 0.46 
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