
௖୎ဂᡏԋჹКၨၗ਑ϐനεӅ᛽ᆶፂँ௖୎ဂᡏԋჹКၨၗ਑ϐനεӅ᛽ᆶፂँ௖୎ဂᡏԋჹКၨၗ਑ϐനεӅ᛽ᆶፂँ௖୎ဂᡏԋჹКၨၗ਑ϐനεӅ᛽ᆶፂँ    
    
 
 
 

ᄔाᄔाᄔाᄔा 
 
ဂᡏӅ᛽௨ׇୢޑᚒςᅌᅌ೏ᔈҔӧ

୘཰ሦୱ΢Ǵӵ،฼Ѝජس಍ǵიᡏ௢ᙚ

໨ޑճҔঁΓࢂۺཷޑ಍฻Ƕဂᡏ௨ׇس

Ҟ഻ӳၗૻѐ᏾౛௨ׇрӄᡏύεৎޑ໨

Ҟ഻ӳ௨ׇǴᙖԜΑှډӧဂᡏύεৎჹ

໒วࠔౢܭӳ໩ׇǴ٠ᔈҔ഻ޑ໨Ҟဂܭ

ဂᡏӅ᛽௨ׇ໻ճҔ٬ޑՉᎍ΢Ƕа۳܈

Ҕޣ༤เၗૻ຾Չ௨ׇǴ೭ኬ཮ᒱѨځύ

ׇޣճҔ٬Ҕزၗ਑ǴӢԜҁࣴޑᗦ֖܌

ӈۯ՜კஒ٬ҔޑޣԋჹКၨၗ਑຾Չᘉ

஭Ǵᡣᗦ֖ӧၗ਑ύޑၗૻёаᡉ౜р Ǵٰ

٠ճҔҁࣴ܌زගрޑᄽᆉݤǴ຾Զၲډ

ӢᔈόӕزӅ᛽ׇӈ௨ׇǶҁࣴޑዴྗ׳

ёаޣǴᡣ،฼ࡋ࡭ၗ਑Ӆ᛽౗аϷЍޑ

Ӆ᛽ׇӈǴޑЊဂ࠼ډΑှޑమධߡБ׳

Զ଺р׳ӳޑӢᔈ฼ౣǶ 
ᜢᗖຒᜢᗖຒᜢᗖຒᜢᗖຒǺǺǺǺၗ਑௖୎ǵဂᡏ،฼ǵനεӅ᛽

ׇӈǵဂᡏ௨ׇǵԋჹКၨ 

 
1. ᆣፕᆣፕᆣፕᆣፕ 

 
೚ӭԵໆय़΢ǴဂᡏӅ᛽ׇӈӧ୘཰

΢όᆅࢂϦљϣ೽ࣴޑว೽ߐǵय़ჹѱ൑

ޑޣௗௗ᝻ಖᆄ٬Ҕޔࢂޣ܈Չᎍი໗ޑ

ೡ୧୘۫೿ሡाᕇள٠Αှ࠼ЊဂύޑӅ

᛽ׇӈ(Consensus sequence)ǶӢ࠼ࣁЊဂ

ύޑӅ᛽ׇӈ(Consensus sequence)ж߄๱

ޣ௨ӈǴ،฼ࠔ୘ޑЊဂ္നӭΓ഻៿࠼

ёаճҔ೭ҽၗૻΑှډ᏾ঁဂᡏϣεৎ

ჹޑࠔౢܭӅӕཀـǶӢԜӵՖפрიᡏ

ύനε഻ޑӳׇӈǻճҔঁΓჹܭ୘ޑࠔ

഻ӳၗ਑аϷဂᡏύ܌Ԗԋ঩഻ޑӳׇӈ

ѐᘜયǵीᆉԜဂᡏύޑനεӅ᛽ׇӈ

(Consensus sequence)ǴᡣϦљޑՉᎍი໗ǵ

ᎍ୧ᏵᗺӵՖᔈҔӧՉᎍǵ୘ࠔೡ୧നε

 ᚒǶୢޑख़ाࣁᕇճၗૻԋޑ

җޑמࣽܭᄽ຾аϷᆛၡВ੻วၲǴ

ӢԜӧᆛၡ૸ፕ୘ޑࠔᖿ༈ຫٰຫ዗ਗ਼Ǵ

೚ӭ٬ҔޣёаБޑߡቪр٬ҔޣԾρჹ

ޑКၨǶԶӕᏆϐ໔ࠔ୘ޑ៿഻܌ࠔނܭ

ቹៜ۳۳ΨڀԖߚதεޑቹៜΚǴΨӢࣁ

ᆛၡฯᡏ೛ഢזޑೲว৖Ǵ܌аӕᏆς࿶

όࢂѝֽࢂज़يܭᜐܻޑ϶ǴӢԜόᆅࢂ

٬Ҕيޣᜐҭࢂ܈ᆛၡ΢ޑဂಔ٬Ҕޣჹ

ख़ޑεৎډڙޑӅӕཀ᛽Ψᄌᄌޑࠔౢܭ

ຎǴӢԜဂᡏύӅ᛽ୢޑᚒό໻౐ੋঁډ

Γ഻ޑӳᓬӍǴΨӸӧ๱೭᏾ঁဂᡏ໔ޑ

Ӆӕ഻ӳׇӈǶՠࠔౢࢂ໨Ҟ؂Ϻ೿཮ׯ

ᡂǴౢ׳ޑࠔཥΨКа۳׳уזೲǴԶၗ

ၗૻޑࠔа୘܌Ǵז୏໺ኞВ੻ቚࢬޑૻ

ᕓ৲࿤ᡂǴӢԜճҔӅ᛽ׇӈёаᡣ੃຤

Ǵݤ࣮ޑࠔѱ൑΢ౢܭၰεৎჹޕమཱޣ

ᙁൂޑΑှ౜໘ځࢤд੃຤ޣჹܭ೭٤ౢ

 ៿໩ׇǶ഻ޑࠔ
௨ׇୢᚒޑԃٰǴӵՖှ،ဂᡏύ߈

ςᅌᅌԋࣁ΋ঁख़ाୢޑᚒǴԜୢᚒΨᅌ

ᅌޑ೏ቶݱᔈҔܭ೚ӭᔈҔǴӵ،฼Ѝජ

س ಍ Ȑ (Cook, Golany et al. 2005)Ǵ
(Fernandez and Olmedo 2005)ȑǵიᡏ௢ᙚ

಍(Chen and Cheng 2008)ǵᐒᏔᏢಞس

(Fagin, Kumar et al. 2003)аϷᆛ।ཛྷ൨฼

Ȑౣ(Beg and Ahmad 2003)ǹ(Cohen 1999)ȑ
฻Ƕа۳زࣴޑǴҔٰӛ،฼ঁၲ߄ޣΓ

഻ӳޑᒡΕ਱ԄԖΟᅿ਱ԄǴಃ΋ᅿࢂϩ

ձ؂ࣁ΋ኬࠔނ༤ΕԾρ഻܌ངޑຑ฻

ȐratingȑǴٯӵჹࠔނܭ Aǵࠔނ B аϷ

ࠔނ CǴ੃຤ޣϩձ༤Ε 5ϩǵ3ϩаϷ 6
ϩǴӵԜ΋ٰ،฼ޣёаΑှډ੃຤ޣന

഻៿ࠔނ CǴ࣬ჹࠔނޑ B Кၨό഻៿Ƕ

а۳ޑ୘഻ࠔӳຑϩ฻ભ೿ࢂ௦Ҕຑ฻

ȐratingȑǴՠࢂ೭ᅿБԄ੃຤ޣค٩ྣݤ

Ծρ഻ޑӳำࡋ๏ϒຑϩǴӢࣁऩࢂ੃຤

ຑϩ฻ભǴኧӷ΢ޑӕ࣬ࠔނঁٿ๏ϒޣ

Ǵՠ೭٠όཀޑӕ࣬ࢂޣٿ߄ཀက཮жޑ

ᎄ᜽ࣔ ᒘ᫢׊ 

ܿֆεᏢၗૻᆅ౛܌ ܿֆεᏢၗૻᆅ౛܌ 

lijencheng@csim.scu.edu.tw allex010328@hotmail.com 



а܌ৡ౦Ǵޑࡋϐ໔ؒԖ഻ӳำޣٿ๱ښ

೭ᅿၲ߄БԄ৒ܰр౜Ѩ੿ޑ౜ຝǶ 
ճҔԋჹКၨ(pairwise)ޑ༤เБԄ

ᡣ੃຤ޣёаమཱၲ߄ޑрԾρ഻܌ӳޑ

୘ࠔᅿᜪࢂКၨёՉޑБԄǶӧ܌Ԗނޑ

ቪрޣӵ੃຤ٯКၨǴٿٿࠔނύǴஒࠔ

ࠔނ A ᓬࠔނܭ Cǵࠔނ C ᓬࠔނܭ BǴ
ӵԜ΋ٰ،฼ޣёаమཱޕޑၰ੃຤ޣӧ

ࠔނ A ᆶࠔނ C ύ཮ࡷᒧࠔނ AǶ 
ԋჹКၨ(pairwise)Ϣ೚੃຤ঁޣΓ

ёаᏱԖӭ฽ԋჹၗ਑(pair)ޑКၨၗ਑Ǵ

ΨёаᏱԖ࣬ӕޑԋჹКၨ(pairwise)ޑ
Кၨၗ਑Ǵࢂ܈ӧၗ਑ဂύёаӸӧϕ࣬

ፂँԋჹКၨ(conflict pairwise comparison)
ၗ਑Ƕၸѐزࣴޑ೿ा؃੃຤ޣ΋ԛ଺ֹ

ࠔ୘ࣁǴӢޑԖ֚ᜤࢂຑϩ኱ྗࠔԖ୘܌

ӧ΋ঁޑమཱݤคޣᅿᜪᕷӭу΢੃຤ޑ

ਔ໔ᗺΠϩᒣр܌Ԗޑ୘ࠔᓬӍǴ܌аࢂ

Ԗ֚ᜤޑ܄ǶӢԜҁࣴزϢ೚੃຤ޣёа

ӧ΋ࢤਔ໔ϣԖኧԛޑᐒ཮ϸᙟ༤ቪǴ٩

ྣԾρჴሞޑᒃيག᝺ѐቪрԾρ഻ޑང

КၨࢂКၨΓ܄ϯޑǶ 
ҁࣴزճҔ٬Ҕׇޣӈۯ՜კஒ٬Ҕ

ԋჹКၨၗ਑຾Չೱ่ᘉ஭Ǵ຾ޑচҁޣ

΋؁ճҔၡ৩კஒᗦ֖ӧচҁԋჹКၨၗ

਑ύޑၗૻפ൨р Ǵٰቚуځၗ਑ֹ᏾܄Ƕ

٠ЪճҔ؂ঁ੃຤܌ޣගޑٮ୘഻ࠔӳၗ

ૻѐуаᘜય௢ᆉр΋ࢤਔ໔ϣޑဂᡏϣ

നεޑӅ᛽ׇӈǴճҔ੃຤ঁޣΓޑၗ਑

៾ख़аϷӄᡏޑၗ਑៾ख़ѐᑽໆפ٠рӄ

ᡏϣനεޑӅ᛽ׇӈǴҔаж߄೭ဂᡏύ

εৎ഻ޑӳׇӈǴځύϕ࣬ፂँޑԋჹК

ၨΨࢂख़ᗺϐ΋ǴӢԜፂँԋჹКၨ

(conflict pairwise comparison)ၗ਑Ψሡा

ుΕ௖૸Ǵ٠ӈΕനεӅ᛽ޑຑ՗Бݤ

ύǶ 
ҁࣴزӧ೛ߐޑۓᘖॶБय़Ǵӧ Chen 

and Cheng زࣴޑύࢂճҔᇡӕЍࡋ࡭ε

നܭλࡋ࡭аϷፂँЍࡋ࡭നλᇡӕЍܭ

εፂँЍࡋ࡭೭ߐঁٿᘖٰ଺ᑔᒧၗ਑ޑ

చҹǶՠ೭཮೷ԋၗ਑Ѩ੿ୢޑᚒǴӧϐ

ᘖǴЪѝߐຬၸٯКޑύ྽ᇡӕزࣴޑ߻

ाፂँКٯΨଯߐܭᘖॶ൩཮೏մନǶՠ

྽٬Ҕޣཀֹـӄкϩၲ߄ǴٯӵႽ׫౻

౗ࡐଯޑ௃׎ΠǴऩࢂԖ 65%೿ᇡӕЍ࡭

ߐᗨฅଯၸႣ೛ـཀޑ᝼ᚒǴԶϸჹঁࢌ

ᘖॶ 25%ǴԜਔӢࣁᇡӕᆶፂँԖ΋ࢤό

λޑৡຯǴӢԜҁࣴزගрཥޑᑔᒧБݤǶ

ᇡࣁѝाᇡӕКٯᆶϸჹޑКٯଯၸܭന

λᇡӕߐޑᘖॶωࢂӅ᛽ၗ਑ǴӢԜ཮К

а۳زࣴޑӭࡘԵΑ҅ϸӛৡຯୢޑᚒǶ

ΓኧᆶϸޑᜅӕډाԵໆࢂӅ᛽Ǵޑᒏ܌

ჹΓኧϐ໔ৡຯ୼εǴ೭ኬޑωࢂ੿҅ޑ

Ӆ᛽Ƕ 
ҁࣴزගрޑБݤϐଅ᝘ӵΠǺ 
(1) Ϣ೚ёаӧ΋ࢤਔ໔ϐϣǴϩԛ༤ቪ

഻ӳԋჹКၨၗ਑Ǵёаࢂ೽ϩၗૻ

Ψёаֹࢂ᏾ၗૻǶ 
(2) ճҔ٬Ҕׇޣӈۯ՜კǴஒ٬Ҕޣচ

Ԗၗ਑຾Չᘉ஭Ǵפ٠рᗦ֖ځύޑ

ԖҔၗૻǴቚуղᘐ҅ዴ܄Ƕ 
(3) Եቾဂᡏϣ٬Ҕޑޣፂँၗ਑຾Չ௖

୎Ǵפрኳጋཀـջᇡӕᆶϸჹ֡฻

߄Ԗ፪Ǵࡐၗ਑ޑ੝ਸኬԄǶ೭ኬޑ

ၲр഻ӳᆶϸჹޑ༈Κࢂ΋ኬޑǴሡ

ाᝩុոΚڐ୘ڗள׳εޑӅ᛽Ƕ 
(4) ճҔᜅӕޑΓኧᆶϸჹΓኧϐ໔ৡຯ

୼εǴ೭ኬޑωࢂ੿҅ޑӅ᛽Ǵᡣ྽

٬Ҕޣཀـкϩၲ߄ਔǴҭջֹऍޑ

ֹ᏾ၗૻਔǴӅ᛽ၗ਑ό཮Ӣຬၸന

εፂँЍࡋ࡭Զ೏۹ౣǶ 
ҁࣴزճҔ٬Ҕׇޣӈۯ՜კམଛ௖

୎ޑᄽᆉפݤрဂᡏύޑӅ᛽ׇӈǴ٠ճ

Ҕόӕޑၗ਑Ӆ᛽౗ǵЍࡋ࡭ёаᔈҔܭ

όӕޑ௃ნᕉნΠǶ،฼ޣёа٩ྣόӕ

ࡋ࡭ၗ਑Ӆ᛽౗ǵЍޑᕉნǴճҔόӕޑ

຾ՉӅ᛽ׇӈ௖୎ǴёаၨࣁమཱޑΑှ

ޑԖҔ׳ٮӳׇӈǴ຾Զග഻ޑޣ੃຤ډ

ၗૻ๏Ϧљ଺ࣁ฼ౣϐҔǴ٬Ϧљޑ฼ౣ

 ǶـΑှဂᡏཀޑԖਏૈ׳
ҁЎᕴӅϩࣁϤകǴࢎځᄬӵΠ܌ॊǴ

ಃΒകЎ᝘௖૸Ǵඔॊӣ៝а۳Ў᝘܌଺

٬܌زကҁࣴۓကǴۓǹಃΟകୢᚒزࣴ

ҔޑБୢݤᚒۓကǹಃѤകᄽᆉݤᆶࢬำ

ำࢬϷݤᄽᆉޑගр܌زᄬǴх֖ҁࣴࢎ

؁ᡯǹޑϖകჴᡍ่݀Ǵϩ٠݋૸ፕҁࣴ

ԋጕଫჴᡍ่݀٠уа૸ፕǹಃϤക܌ز

 ಍᏾่ፕǶ่݀زፕǴଞჹҁ่ࣴࣁ



2.2.2.2. Ў᝘௖૸Ў᝘௖૸Ў᝘௖૸Ў᝘௖૸    
    

2.1.2.1.2.1.2.1. ဂᡏ௨ׇୢᚒဂᡏ௨ׇୢᚒဂᡏ௨ׇୢᚒဂᡏ௨ׇୢᚒ    
 
ӧဂᡏ،฼ޑሦୱύǴ࿶தճҔ௨ׇ

ୢᚒٰှ،،᝼܈،฼΢ޑБԄǶ܌аဂ

ᡏ௨ׇୢᚒΨᆀ଺ࣁ௨ׇᆫӝୢᚒǴځᢀ

ձཀঁޑஒဂᡏϣӚঁԋ঩ࣁᄬભࢎϷۺ

ǴـӅӕཀޑဂᡏύࣁуа಍ीᕴӝԋـ

Ҕٰж߄ဂᡏനޑࡕӅ᛽่݀Ƕӧၸѐޑ

ဂᡏ௨ׇୢᚒёаճҔΟޑύǴ໺಍زࣴ

ঁय़ӛٰϩᜪǺ៝࠼ගֹٮ᏾഻ޑӳࠔނ

ၗ਑ǵ׆ఈᒡрޑ਱ԄаϷҔٰ࠼៝ၲ߄

഻ӳޑၗ਑ᒡрև౜БԄǶ 
ᜢܭဂᡏ௨ׇୢᚒԖΟᅿᒡΕ਱ԄǴ

៾ख़ኳԄǵԋჹКၨኳԄаϷ௨ׇӜൂኳ

ԄǶਥᏵᒡр่݀Ǵаޑ߻Бݤёϩٿࣁ

εᜪǺֹӄ௨ׇࢂ܈೽ҽ௨ׇǶ؂ঁБݤ

೿Ԗҁޑيᓬ༈Ǵ٠ςԋфޑᔈҔӧ೚ӭ

Бय़Ƕа۳ε೽ϩޑБݤ೿ࢂஏϪᜢݙӵ

Ֆ෧Ͽӄ೽ᒡΕၗ਑ϐ໔ޑϩݔ௨ӜǴന

Ӆ᛽ޑளڗ܌߄ᕇளᕴ௨ӜӜൂǴжࡕ

(Chen and Cheng 2009)Ƕ٣ჴ΢ǴҔЊޑ

Ӆ᛽ёૈԖόکᒋޑ೽ϩ৒ܰ೏۹ౣǴ೭

ёૈࢂ΋ঁલᗺǴӢࣁдॺёૈԋࣁќ΋

ᅿόӕᜪձޑӅ᛽Ƕ 
    

2.2.2.2.2.2.2.2. ԋჹКၨԋჹКၨԋჹКၨԋჹКၨ    
 
ӧဂᡏ௨ׇޑБݤύǴԖᏢޣठΚܭ

ԋჹКၨ೭ঁБݤǴճҔ༤เޣჹࠔނܭ

ࡋӳำ഻ޑ΋ჹ΋КၨǴ٬Ҕ೭ᅿଯեޑ

ѐ߄౜рࠔނϐ໔ޑᓬӍǶѝԖКၨϩኧ

৒ܰрᒱǴӢࣁόӕޑຑፕޣჹܭ΋ҹ٣

όӕǴ܌཮Ԗࡋفຑፕޑނόӕ٣ࢂ܈ނ

Ԗ٣܌ճҔϩኧѐϩᒣрޑᙁൂݤаค܌

 ᓬӍǶޑނ
ӧ Jacob Baskin(2008)ޑፕЎࣴزύ

Ԗගډ៾ख़Кၨӧဂᡏ௨ׇύޑલᗺаϷ

લѨǴٯӵဂᡏύाӵՖ،ۓ΋ঁނҹǻ

ҹКၨӳǴ೯தሡाԋ঩Ӆނব΋ঁࢂ܈

ӕ،ۓрবঁނҹКၨ፾ӝǶՠࢂ೭ঁБ

ݤБޑ٬Ҕ܌ाӵՖᒧ᏷٠ीᆉǻ೯தݤ

൩ࢂஒ܌Ԗԋ঩ޑᓬӍຑϩᕴکѳ֡Ǵճ

Ҕѳ֡рٰޑኧӷж߄ဂᡏޑӅӕཀـǶ

ՠࢂճҔϩኧٰຑᘐ΋ঁނ٣཮Ԗሡӭወ

ӧୢޑᚒǴٯӵӧᅈϩ 10ϩޑ௃ݩΠǴ܌

ԖΓޑѳ֡ϩኧᕴکѳ֡ࣁ 7ϩǴՠࢂѳ

֡рٰ่݀ޑ 7ϩж߄ϙሶཀࡘǻଯ܈ե

ؒΓඪᘐۓǴӢ؂ঁࣁຑፕޣຑፕ΋ҹ٣

٤Γ᝺ளࢌа܌ό΋ኬǴࡋᄊޑނ 6ϩϼ

ଯǴவ҂๏ၸӵԜޑϩኧǹΨёૈԖຑፕ

ৎᇡࣁ 6ϩࢂឦܭόϷ਱ޑϩኧ฻ભǶ܌

аѝճҔϩኧ཮Ԗ΋٤ወӧӢનǴᏤठނ

ࡘཀޑ੿҅ޣຑፕ߄жݤளϩคޑࠔ

(Baskin 2008)Ƕ 
ӢԜճҔԋჹКၨёаှ،΢ॊޑᅪ

ቾǴऩࢌࢂຑፕ഻ޣ៿๏Кၨނ٣ޑଯϩǴ

ނаӧ٣܌ 1аϷނ٣ 2ύǴނ٣ ϩޑ1

ኧКނ٣ 2 ଯભж߄дКၨ഻៿ނ٣ 1ǹ
ඤԶقϐǴӧ഻៿๏եϩޑຑፕݩރޑޣ

Πཀښ๱ѝሡКၨނ٣ٿٿϐ໔ޑϩኧǴ

൩ёޕၰނ٣ϐ໔۶ޑԜᓬӍ௃׎Ƕ 
Զӧ༤เޑᒡΕၗ਑Бय़Ǵёаϩࣁ

ֹ᏾ၗ਑Кၨၟόֹ᏾ၗ਑КၨǴ៝Ӝࡘ

ကֹ᏾ޑၗ਑Кၨࢂӧ܌Ԗࠔނޑϐ໔ࣣ

ԖٿٿჹᔈޑКၨᜢ߯ǹԶќ΋Бय़Ǵό

ֹ᏾ޑၗ਑Кၨ൩җ༤เޣԾՉᒧ഻܌ڗ

៿ޕ܌܈ၰޑ೽ϩቪрଯեᓬӍǴаΠך

ॺஒϩࣁ೭ޑٿ೽ϩᙁॊϐǶ 
    

2.3.2.3.2.3.2.3. നεӅ᛽ׇӈനεӅ᛽ׇӈനεӅ᛽ׇӈനεӅ᛽ׇӈ    
 
ε೽ϩа۳ޑБݤǴคፕ܌ᒡΕޑၗ

਑਱ԄࣁՖǴ೿׆ఈёаϲԋ΋ঁၨֹࣁ

᏾ޑ௨ׇӈ߄Ƕӵ΢य़܌ॊǴऩؒԖڐ୘

΋ठޑ௨ׇమൂǴ཮ॐ܌٬ғԋޑ௨ׇమ

ൂ཮ჾӭܭճǶࣁΑᔆံ೭ঁલᗺǴךॺ

ගрΑ΋ঁཥޑБݤǴճҔڐ୘΋ठޑమ

ൂӈ߄ѐғԋ΋ঁനεϯޑӕཀ࣮ݤǶЬ

ाٰۺཷޑԾܭȨӅ᛽،฼౛ፕȩ

(consensus decision-making theory)Ǵமፓሡ

ाୖᆶޑޣӕཀ܌ғԋޑၸำǴѬό໻௖

૸Α٬ҔޣύӕཀޑӭኧǴՠΨှ،܈෧

ᇸΑϸჹཀޑـϿኧࢴǶࣁΑЍ࡭೭΋،

฼ၸำύǴךॺѸ໪פрനεڐ୘΋ठޑ

మൂǴவҔЊޑ௨ӜኧᏵǴ٠ዴۓፂँޑ

ᒤݤሡा຾΋ڐ؁୘ǶӢԜǴ၀ᄽᆉݤӧ



ᅿᜪࠠٿाౢғ೭ࢂޑπբҞޑය߈ॺך

،ޑ୘΋ठڐॺёаճҔךǶᗨฅ่݀ޑ

฼Ѝڗ࡭ளനεӅ᛽ׇӈǴԶཥБݤύЬ

ाޑ১ᗺࢂሡाा؃٬ҔޣᒡΕךॺ܌ሡ

ाޑा؃ǴаԿܭёағԋ௨ׇׇӈǶᒡ

Εޑ਱Ԅሡा೚ӭόӕ࣬ޑ౦ނҹߚࢂத

֚ᜤޑǴӢԜךॺ൨ܫ؃ቨೕۓǴ٬Ҕޣ

ёа׳ᡫࢲаϷ୏ᄊޑБԄගঁٮΓ഻ޑ

ӳၗ਑Ƕ 
 

3.3.3.3. ୢᚒۓကୢᚒۓကୢᚒۓကୢᚒۓက    
 
ҁࣴزϢ೚؂ঁ٬ҔޣёаᒡΕӭ

฽ԋჹКၨ(pairwise comparison)ޑၗ਑Ǵ

җࢂܭӭԛख़ፄޑᒡΕ഻ӳၗ਑Ǵ܌аӧ

ӕ΋Տ٬ҔޣᒡΕޑၗ਑ύԖ٤ԋჹКၨ

ၗ਑཮ӭԛр౜Ǵဂᡏϐ໔ΨёૈԖፂँ

ကۓزԋჹКၨၗ਑ӸӧǶҁࣴޑ U ж߄

໣ӝǴU = { u1, u2, u3,…, un}ǹޑޣԖ٬Ҕ܌
໨Ҟ໣ӝ I ಔ܌໨ҞޑԖҔٰКၨ܌җࢂ

ԋǴI = { i1,i2,i3,…,in }Ƕ؂΋ঁ٬Ҕޣ೿ё

аճҔԋჹКၨޑБԄၲ߄Ծρჹঁٿܭ

} = ӳКၨǴp഻ޑҹނ ir ⊕ is} r≠s ځύ໨

Ҟ ir, is ∈ I  Ъ Кၨ಄ဦ(comparator) ⊕ 
ύځ .{≈ ,<}∋ p = { ir > is}ж٬߄Ҕ഻ޣ៿

໨Ҟ ir യၸ isǴp = { ir ≈ is}ж٬߄Ҕޣჹ

໨Ҟܭ ir, ir  ԖৡձǶؒࡋ៿ำ഻ޑ
؂ঁ٬Ҕޣёаӧόӕਔ໔ᒡΕӭ

฽ԋჹКၨޑၗ਑Ǵ٬Ҕޣ i ׇޣ٬Ҕޑ

ӈࣁ΋ԋჹКၨၗ਑໣ࣁၲ߄ځ Si = {pi,1, 
pi,2, …pi,j…}ǶᖐٯԶقǴ S1 = {  p1,1, p1,2, 
p1,3, p1,4}={ {  i1 > i3}, {  i3 > i5 }, {  i5 ≈ i2}, 
{  i4 > i2}}Ǵж߄ཀ٬ࣁࡘҔޣ u1܌༤ቪޑ

ԋჹКၨၗ਑ԖѤ฽Ǵϩձࣁ p1,1 = { i1 > 
i3}, p1,2 = { i3 > i5 }, p1,3 = { i5 ≈ i2}, p1,4 = 
{  i4 > i2}Ƕ 

٬Ҕޣ ui ӈׇޣ٬Ҕޑ Si = {pi,1, 
pi,2, …pi,j…}ࣁ΋ঁؒԖፂँӸӧঁޑΓ

ԋჹКၨ໣ӝǶӢԜךॺஒճҔሀ౽܄ஒ

ঁΓ܌༤เޑԋჹКၨ຾Չۯ՜Ǵךॺஒ

ճҔаΠ؁ঁٿᡯஒচҁޑԋჹКၨೱ่

ԋ΋஭٬ҔঁޣΓޑၗ਑კࠠǴճҔΠӈ

؁ᡯஒ٬ҔঁޣΓׇӈ Si Ԗӛࣁҥԋࡌ

კǺ 

(1). ஒ٬ҔׇޣӈSiύޑ໨Ҟ irܫΕԖӛ

კύ 
(2). ऩ ir >i s೭ঁᜢ߯ࢂӸӧ٬ܭҔׇޣ

ӈ Si ύǴךॺ൩මу΋చԖӛჴጕ

(ir,is)ډკ׎ύǴཀښ๱ೱௗ ir аϷ is
٠Ъࢂ ir >i sǶ 

(3). ऩ ir ≈ is೭ঁᜢ߯ࢂӸӧ٬ܭҔׇޣ

ӈ Si ύǴךॺ൩මу΋చԖӛ຀ጕ

(ir,is)ډკ׎ύǴཀښ๱ೱௗ ir аϷ is
٠Ъࢂ ir >i sǶ 
ӧ؁ᡯ΋ࡌҥӳ٬ҔঁޣΓׇޑӈკ

ԋޑԋ΋ঁঁှܨკࠠעॺஒ཮ךǴࡕࠠ

ჹКၨǴԶԋჹКၨ໨Ҟϐ໔ϐ໔ޑᜢ߯

཮ճҔკޑ׎ၡ৩଺ࣁղᘐǶٯӵǴךॺ

ӧ ir ᆶ isϐ໔ऩࣣࢂӸӧ๱຀ጕǴךॺ൩

ёаղᘐ ir ᆶ isࢂឦܭ ir ≈ isǹќ΋Бय़Ǵ

ऩࢂӧ ix ᆶ iyϐ໔ΨԖၡ৩ӸӧǴЪϐ໔

Ԗ٤ࢌჴጕೱௗ๱Ǵךॺջёаղᘐঁٿ

໨Ҟϐ໔ޑᜢ߯ࣁ“ > ”Ƕऩޣٿϐ໔ؒԖ

ጕӸӧǴךॺջคݤղᘐځϐ໔ޑᜢ߯Ƕ 

 

კკკკ 1٬Ҕׇޣӈۯ՜კ٬Ҕׇޣӈۯ՜კ٬Ҕׇޣӈۯ՜კ٬Ҕׇޣӈۯ՜კ 

ॺճҔკך ӈׇޣηᇥܴ٬Ҕٯࣁ1

ӈׇޣॺஒ٬ҔךǶݤ଺ޑ՜ۯ S1 = {  p1,1, 
p1,2, p1,3, p1,4}={ {  i1 > i3}, {  i3 > i5 }, {  i5 ≈ 
i2}, {  i4 > i2}} ճҔ؁ᡯ΋ஒ܌Ԗޑ໨Ҟа

Ϸ۶Ԝϐ໔ޑᜢ߯у຾კࠠύǴӢԜךॺ

ёаளډკ 1Ƕځύ i1~i5٬ࣁҔ܌ޣගډ

໨ঁٿ߄ჴጕжޑ໨Ҟ಄ဦǴ໨Ҟϐ໔ޑ

Ҟϐ໔ࢂឦܭεޑܭᜢ߯Ǵӵ i1  > i3Ƕฅ

ཀޑ߄жځ຀ጕǴࢂ໨Ҟϐ໔ऩঁٿǴࡕ

ကࣁ฻ܭǴӵ i3=i5Ƕ 
ฅךࡕॺёаճҔ؁ᡯΒஒ೭ঁკࠠ

຾ՉှܨǴஒঁٿ໨Ҟϐ໔ࢂԖၡ৩ೱௗ

ॺᖱ٬Ҕךډკࠠ຾Չᜢ߯ᒤձǴаၲޑ

ਏ݀ǶӵচҁѤঁԋჹКၨޑ՜ۯӈׇޣ



ӧ࿶җۯ՜ࡕǴёаளډ ES1 = { {  i1 > i3}, 
{  i3 > i5 }, {  i5 ≈ i2}, {  i4 > i2},  { i1 > i5},  { i1 > 
i2},{  i3 > i2 },{  i4 > i5}} ԋࣁΎঁԋჹКၨ

 ӈǶׇޣ՜٬Ҕۯޑ
ٿ਱ஒКჹҺ߄ॺஒճҔ΋ঁᜢ߯ך

ԋჹКၨ p1 ᆶ p2۶Ԝϐ໔ޑᜢ߯Ƕऩԋ

঩໨Ҟ೿΋ኬǴ߾೭ঁٿԋჹКၨёаҔ

΋ঁᜢ߯ڄኧٰ߄Ң Rel(p1, p2)Ƕ೭ঁٿԋ

ჹКၨϐᜢ߯ԖٿᅿǺᇡӕᜢ߯(comply)
ᆶፂँ(conflict)ǶǶǶǶᇡӕᜢ߯ٿࡰࢂԋჹК

ၨޑԋ঩໨ҞޑКၨᜢ߯ࢂ΋ኬǹऩٿԋ

ჹКၨޑԋ঩໨ҞКၨᜢ߯ࢂό΋ኬᆀϐ

߄ኧҔڄፂँǶ೭ᜢ߯ࣁ 1բᇥܴǶ 
 ᜢ߯ޑԋჹКၨၗ਑ϐ໔ঁٿᜢ߯ޑԋჹКၨၗ਑ϐ໔ঁٿᜢ߯ޑԋჹКၨၗ਑ϐ໔ঁٿᜢ߯ޑԋჹКၨၗ਑ϐ໔ঁٿ1 ߄߄߄߄

Rel(p1, p2) p1 = { ir > is}  p1 = { ir ≈ is}  

p2 = { ir > is} ᇡӕᜢ߯ ፂँ 

p2 = { ir ≈ is} ፂँ ᇡӕᜢ߯ 

p2 = { is > ir }  ፂँ ፂँ 

 
Definition ǺǺǺǺ ᇡ ӕ ԋ ჹ К ၨᇡ ӕ ԋ ჹ К ၨᇡ ӕ ԋ ჹ К ၨᇡ ӕ ԋ ჹ К ၨ (comply 
pairwise comparison) 

Ԗ΋ԋჹКၨp ᆶ٬ঁࢌҔׇޣӈSi

ԋჹКၨࡰࢂԖᇡӕᜢ߯Ǵڀ pϐԋ঩໨

Ҟӧ٬Ҕׇޣӈ Si ύΨԖр౜ǴЪᆶ܌ჹ

ᔈϐԋჹКၨ p’ޑᜢ߯ڄኧࣁᇡӕᜢ߯Ǵ

ҭջ Rel(p, p’)ࣁᇡӕᜢ߯Ƕ 
 ӵǺٯ

Ԗ΋ԋჹКၨ p = { i1 > i 3 }ǴќԖ΋ঁ

٬Ҕׇޣӈ S1 = {{  i1 > i3}, {  i3 > i5 }, {  i5 > 
i2}, {  i4 > i2}} ǴӢࣁӧԋჹКၨ pр౜ޑ

໨Ҟ{ i1, i3}೿ӧ٬Ҕׇޣӈ S1р౜ǴЪԖ

΋ԋჹКၨ p’=  { i1 > i 3 }ᆶϐჹᔈǴЪᜢ߯

ኧڄ Rel(p, p’)ࣁᇡӕᜢ߯ǴࡺᆀԋჹКၨ

pᆶ٬Ҕׇޣӈ S1ڀԖᇡӕᜢ߯Ƕ 
Definition ǺǺǺǺ ፂँԋჹКၨፂँԋჹКၨፂँԋჹКၨፂँԋჹКၨ (conflict 
pairwise comparison) 

Ԗ΋ԋჹКၨp ᆶ٬ঁࢌҔׇޣӈSi

ԋჹКၨࡰࢂԖፂँᜢ߯Ǵڀ pр౜ޑ໨

Ҟӧ٬Ҕׇޣӈ Si ύр౜ǴЪᆶ܌ჹᔈϐ

ԋჹКၨ p’ޑᜢ߯ڄኧࣁፂँᜢ߯Ǵҭջ

Rel(p, p’)ࣁፂँᜢ߯(conflict)Ƕ 
 ӵǺٯ

Ԗ΋ԋჹКၨ p = { i1 > i 3 }ǴќԖ΋ঁ

٬Ҕׇޣӈ S2 = {{ i3 > i1}, {  i3 > i5 }} ǴӢ

ԖӧԋჹКၨ܌ࣁ p р౜ޑ໨Ҟ{ i1, i3}೿
ӧ٬Ҕׇޣӈ S1р౜ǴЪ྽а࣬ӕ໩ׇޑ

໨Ҟ{ i1 > i3 }р౜ӧ٬Ҕׇޣӈ S2ਔǴЪ

Ԗ΋ԋჹКၨ p’=  { i3 > i1}ᆶϐჹᔈǴЪᜢ

ኧڄ߯ Rel(p, p’)ࣁፂँᜢ߯ǴࡺᆀԋჹК

ၨ pᆶ٬Ҕׇޣӈ S2ፂँǶ 
DefinitionǺǺǺǺׇӈׇӈׇӈׇӈ (sequence) 

ׇӈ(sequence) α ж߄΋ဂόӕޑ໨

Ҟ܌ಔԋޑ໩ׇ௨ӈޑమൂǶ໨Ҟ(item)
ঁኧжׇ߄ӈࡋߏޑǹऩࣁࡋߏࢂ k ׇޑ

ӈᆀࣁ k ׇӈ. ΋ঁ k ׇӈёа߄Ңࣁ  
α = {���⊕���⊕…⊕��	} ځ ύ i�


∈ I, 1 ≤
a� ≤ n ЪКၨ಄ဦ(comparator) ⊕ ∈{>, 
≈}Ƕ ݙཀၶډೱុ൳ঁ໨ҞޑКၨ಄ဦ

ӷ҆໩ׇ௨ӈǶ ᖐྣࡪ໨Ҟा߾ ,”≈“ࣁ
} = α ,ٯ i1 > i 3 ≥ i2 ≈ i5}ջࣁ 4-ׇ ӈǶ 
Definition ǺǺǺǺ ᇡ ӕ ׇ ӈᇡ ӕ ׇ ӈᇡ ӕ ׇ ӈᇡ ӕ ׇ ӈ  (comply 
sequence) 

Ԗ΋ׇӈα ᆶ٬ঁࢌҔۯޣ՜ׇӈ

ESi  ΠӈచҹǺىԖᇡӕᜢ߯ǴѸ໪ᅈڀ
໨Ҟ೿Ѹ໪ӧޑԖӧׇӈα р౜܌ .(1)

٬Ҕׇޣӈ Si ύр౜ǴЪׇӈα р౜

՜ׇӈۯޣ٬Ҕܭ໨Ҟঁኧाλޑ

ESi р౜ޑ໨Ҟঁኧ |ESi| > |α| 
(2). ӧׇӈ α ύǴ٩ׇᒧٿٿڗ໨Ҟޑԋ

ჹКၨޑၗ਑Ǵाᆶ٬Ҕۯޣ՜ׇӈ

ESi ύჹᔈޑډԋჹКၨࢂᇡӕᜢ߯ 
ӵǺԖ΋ׇӈٯ α = { i1 > i 3 > i 5 }ǴќԖ΋

ঁ٬Ҕۯޣ՜ׇӈ ES1 = {{ i1 > i3}, {  i3 > 
i5 }, {  i5 > i2}, {  i4 > i2}} ǴӢ܌ࣁԖӧׇӈ

α р౜ޑ໨Ҟ{ i1, i3, i5 }೿ӧ٬Ҕۯޣ՜

ׇӈ ESi р౜ǴЪׇӈ α ٩ׇᒧٿٿڗ໨

ҞޑԋჹКၨࣁ{ i1 > i3}, {  i3 > i5 }ᆶ٬Ҕ

՜ׇӈۯޣ ESi ಄ဦޑჹᔈϐԋჹКၨ܌

೿಄ӝǴࡺᆀׇӈ α ՜ׇӈۯޣ٬Ҕࣁ

ESi ϐᇡӕׇӈǶ 
DefinitionǺǺǺǺ٬ҔঁޣΓᇡӕׇӈЍ٬࡭ҔঁޣΓᇡӕׇӈЍ٬࡭ҔঁޣΓᇡӕׇӈЍ٬࡭ҔঁޣΓᇡӕׇӈЍ࡭

 (user’s complying support) ࡋࡋࡋࡋ
|ESi|٬ࣁҔۯޣ՜ׇӈޑԋჹКၨޑ

ঁኧǴԶׇӈ α ࡋ࡭ΓᇡӕЍঁޣ٬Ҕޑ

usupi(α)ۓကӵΠǺ 
 



 usupi(α) 

=
�{��,�|��,�ϵ���∩�  ! "#$%& '( ) *+ ��,�}�

|���|
 (1) 

ᖐٯԶقǴऩ٬ࢂҔޣ i ՜ۯ٬Ҕޑ

ӈׇޣ Si Ԗ 9ঁԋჹКၨၗ਑Ǵ܌а|ESi| = 
9ǶځύԖ 2 ঁԋჹКၨၗ਑ᆶׇӈ α ࢂ

ᇡӕᜢ߯ǴӢԜ೭ঁׇӈ α Γঁޣ٬Ҕޑ

ᇡӕЍࣁࡋ࡭ 2/9Ƕ 
DefinitionǺǺǺǺᇡӕׇӈЍࡋ࡭ᇡӕׇӈЍࡋ࡭ᇡӕׇӈЍࡋ࡭ᇡӕׇӈЍࡋ࡭ (Comply 
support) 

ଷ೛ၗ਑৤Ԗ mঁ٬ҔޣǴ߾ᇡӕׇ

ӈ α  ကӵΠǺۓࡋ࡭᏾ᡏЍޑ
cmp_sup(α)=∑i=1,musupi(α)/m     (2) 
྽ ׇ ӈ α ᅈ ى cmp_sup(α) ≥ 

cmp_minsup ᆀ ࣁ ΋ᇡ ӕ ׇӈ Ǵځ ύ

cmp_minsup ࣁ΋٬ҔޣԾुߐᘖǶ 
ᖐٯԶقǴp1={ i1 > i 2}ჹ٬ܭҔޣ 1ǵ

٬Ҕޣ 2аϷ٬Ҕޣ 3 ࣁΓ៾ख़ϩձঁޑ

0.17ǵ0.8ǵ0.33ǶӢԜǴךॺջёаճҔ

ကᆉрଞჹۓޑॺך p1={ i1 > i ဂᡏ៾ޑ{2

ख़ࣁΟΓᕴکѳ֡ 0.433Ƕ 
DefinitionǺǺǺǺ٬ҔঁޣΓፂँׇӈЍ٬ࡋ࡭ҔঁޣΓፂँׇӈЍ٬ࡋ࡭ҔঁޣΓፂँׇӈЍ٬ࡋ࡭ҔঁޣΓፂँׇӈЍࡋ࡭ 
(user’s conflict support) 

|ESi|٬ࣁҔۯޣ՜ׇӈޑԋჹКၨޑ

ঁኧǴԶׇӈβ ٬ޑҔঁޣΓፂँЍࡋ࡭

cf_usupi(β)ۓကӵΠǺ 
cf_usupi(β) 

=
�{��,�|��,�ϵ���∩�  ! "#,-& "* ) *+ ��,�}�

|���|
   (3) 

ᖐٯԶقǴऩ٬ࢂҔޣ i ۯޣ٬Ҕޑ

՜ׇӈ Si Ԗ 9ঁԋჹКၨၗ਑Ǵ܌а|ESi| = 
9ǴځύԖ 3 ঁԋჹКၨၗ਑ᆶׇӈβ ࢂ
ፂँᜢ߯ǴӢԜׇӈβ ٬ޑҔঁޣΓፂँ

Ѝࣁࡋ࡭ 3/9Ƕ 
ᖐٯԶقǴऩ٬ࢂҔޣ i ׇޣ٬Ҕޑ

ӈᏱԖ 9ঁԋჹКၨၗ਑ǴځύԖ 2ঁԋ

ჹКၨၗ਑ࣁ p1={ i1 > i ک{2 p2={ i1 > i2}Ƕ
а܌ p={ i2 > i Γၗ਑Ԗ೭ 2ঁޣ٬Ҕک{1
ঁׇӈፂँᜢ߯ǴӢԜ೭΋ঁ٬ҔঁޣΓ

ፂँЍࣁࡋ࡭ 2/9=2/9Ƕ 
DefinitionǺǺǺǺፂँׇӈЍࡋ࡭ፂँׇӈЍࡋ࡭ፂँׇӈЍࡋ࡭ፂँׇӈЍࡋ࡭ (conflict 
support) 

ଷ೛ၗ਑৤Ԗ mঁ٬ҔޣǴ߾ፂँׇ

ӈβ ޑ᏾ᡏЍۓࡋ࡭ကӵΠǺ 
               

cmp_sup(β)=∑i=1,mcf_usupi(β)/m       (4) 
Definition ǺǺǺǺ Ӆ ᛽ ׇ ӈӅ ᛽ ׇ ӈӅ ᛽ ׇ ӈӅ ᛽ ׇ ӈ (Consensus 
sequence) 

྽΋ঁᇡӕׇӈ csᅈىΠӈచҹǴᆀ

 ΋ঁӅ᛽ׇӈࣁ
(cmp_sup(cs) - cf_sup(cs)) ≥ minsup 

minsup٬ࣁҔޣԾुߐᘖǶ 
ॺճҔך cmp_sup(cs) - cf_sup(cs)ޑ

ৡຯж߄Ӆ᛽மࡋǶԜߐᘖёаှ،ӧဂ

ᡏཀـкϩၲ߄(ε೽ϩ٬ҔࣣޣԖၲ߄

ΠǴׇ׎௃ޑ(ـཀځ ӈό཮Ӣॄځࣁय़ᐒ

౗ၠၸߐᘖԶ೏౽ନ௞Ƕٯӵӧଯ׫౻౗

ޑӈׇࢌΠǴ׎௃ޑ cmp_sup(cs)ࣁ 65%ǵ 
cf_sup(cs)ࣁ 20%Ǵӧа۳ޑЎ᝘଺ݤύǴ

Ԝׇӈ཮Ӣፂँ܄ၸߐܭᘖԶ೏౽ନǴՠ

ৡޑӸӧ๱όλࢂৡຯᗋޑᇡӕᆶፂँځ

ຯ Ǵ Ӣ Ԝ ҁ ࣴ ز ճ Ҕ cmp_sup(cs) - 
cf_sup(cs)ৡຯٰж߄Ԝׇӈޑख़ा܄Ƕ 
Definition ǺǺǺǺኳጋၗ਑ჹኳጋၗ਑ჹኳጋၗ਑ჹኳጋၗ਑ჹ (Ambiguous 
pair) 

ନΑӅ᛽ׇӈϐѦǴךॺۓကΑќѦ

ၗ਑ࠠᄊǴћ଺ኳጋၗ਑ჹǶऩԖ΋ԋჹ

Кၨ p дޑᇡӕׇӈЍࡋ࡭ᆶനεፂँ

ׇӈЍ࣬ࡋ࡭ৡόᇻǴۓကӵΠǺ 
 Ȍ cmp_sup(cs) - cf_sup(cs) Ȍɱ ε Ъ  
cmp_sup(α )* cf_sup(α ) ≠ 0 

͍  ᘖǶߐ΋ঁԾुࢂ
 

4.4.4.4. ᄽᆉݤᆶࢬำࢎᄬᄽᆉݤᆶࢬำࢎᄬᄽᆉݤᆶࢬำࢎᄬᄽᆉݤᆶࢬำࢎᄬ    
 
ӧ೭ঁ໘ࢤύǴךॺճҔךॺ܌ගр

നεӅ᛽ׇӈǴ٠ޑрဂᡏύפݤᄽᆉޑ

ԵቾঁځΓޑၗ਑៾ख़аϷӄᡏύޑᇡӕ

ཀـ៾ख़کፂँཀـ៾ख़Ǵ຾Զפрӄᡏ

Ӆ᛽ׇӈǶ 
 ౛΋ǺǺǺǺۓ౛΋ۓ౛΋ۓ౛΋ۓ

ηׇӈ໣ӝ೿Ѹ໪ޑԖӅ᛽ׇӈ܌ηׇӈ໣ӝ೿Ѹ໪ޑԖӅ᛽ׇӈ܌ηׇӈ໣ӝ೿Ѹ໪ޑԖӅ᛽ׇӈ܌ηׇӈ໣ӝ೿Ѹ໪ޑԖӅ᛽ׇӈ܌

 Ӆ᛽ׇӈǶǶǶǶࣁӅ᛽ׇӈࣁӅ᛽ׇӈࣁӅ᛽ׇӈࣁ
Ӆ᛽ׇӈύǴޑрפ܌౛΋ᇥܴӧۓ

Ӆ᛽ׇӈǴ಄ӝुࣁη໣ӝࣣ໪ޑԖ܌ځ

౛ωࣁӅ᛽ׇӈǶᖐٯᇥܴǴऩ{A>B>C}
η໣ӝ{A>B}ځӅ᛽ׇӈǴࣁ ǵ{B>C} а
Ϸ{A>C} Ψࣣ໪ࣁӅ᛽ׇӈǶ 

ௗΠٰǴךॺஒճҔ΋ࢤᄽᆉ߄ٰݤ



ၲჹܭനεӅ᛽ׇӈ௖୎ޑགྷݤ଺և౜Ǵ

ᄽᆉޑݤᇥܴаϷ؁ᡯӵΠǺ 
 
ᄽᆉݤǺ 
؁ᡯ΋ ճҔ genES(I)ۯ՜٬Ҕޑޣԋჹ

Кၨၗ਑ 
؁ᡯΒ ٬Ҕ genL2(C2)ౢғ 2-εࠠӅ᛽

ၗ਑໨Ҟ໣ޑ L2 
؁ᡯΟ ڥћ ambiguous(L2)Ǵפ൨ኳጋၗ

਑ჹ 
؁ᡯѤ ख़ᙟౢғ k-εࠠӅ᛽ၗ਑໨Ҟ໣

ޑ LkǴ 
for(k = 3; Lk-1≠ ∅;k++)do 

Ck= genLk(Lk-1) 
Lk = { c Ck | (cmp_sup( cs ) -    

cf_sup(cs )≥ minsup 
    } 

 
ᄽᆉ؁ݤᡯ၁ಒᇥܴӵΠǺ 
 
؁ᡯ΋Ǻ 

ճҔ genES(I)ஒၗ਑வᒡΕޑЎҹճ

Ҕ 2ঁ؁ᡯ׎ԋ٬Ҕ഻ޣӳკࠠǶԜ؁ᡯ

ύǴ२ӃճҔჴጕаϷ຀ጕஒ٬Ҕޑޣԋ

ჹКၨၗ਑຾ՉฝკǴ٠΋΋ޑஒ܌Ԗޑ

໨Ҟೱ่Զԋ΋ঁԖӛၡ৩კǶฅࡕǴஒ

კࠠύ໨Ҟ׬ٿٿрǴ٠ஒ໨Ҟ໔Ԗၡ৩

ԋჹКၨޣр٬ҔפډрǴаၲפᜢ߯ޑ

ύᗦ֖ޑԋჹКၨၗ਑Ǵ٠ճҔ٬Ҕۯޣ

՜ׇӈ(ES)຾ՉӅ᛽ׇӈ௖୎Ƕ 
 
؁ᡯΒǺ 

ಃΒঁ؁ᡯࢂճҔ genL2(C2)Ƕ२ӃǴ

C2 ၗ਑ޑޣճҔ٬Ҕࢂำޑҗ؁ᡯ΋ࢂ

ԶٰǴճҔ٬ځҔޑޣԋჹКၨၗ਑хࡴ

КၨޑϡનǴаϷϡન໔ޑၮᆉϡǶԶӧ

C2 ԋჹКၨၗ਑಄ӝࢂၗ਑৤ύऩޑ

(cmp_sup( cs ) - cf_sup( cs )) ≥ minsupǴך

ॺ൩ஒԜ΋ԋჹКၨၗ਑ܫ຾ L2ύǶ 
 
؁ᡯΟǺ 

຾Չֹ؁ঁٿ߻ᡯࡕǴךॺஒளډဂ

ᡏύ܌Ԗ٬ҔޑޣԋჹКၨၗ਑ύǴၨڀ

ख़ाޑ܄Кၨၗ਑Ӹܭܫ L2ύǶԜਔךॺ

ճҔ ambiguous(L2)ѐפ൨ဂᡏύࢂցԖ

Ӹӧ๱คݤКၨрԋჹКၨၗ਑ύঁٿϡ

નޑख़ा܄ǴΨ൩ךࢂॺ܌ᆀޑኳጋၗ਑

ჹ(Ambiguous pair)ǶճҔȌcmp_sup(p) - 
cf_sup(p) Ȍ ɱ ε Ъ   cmp_sup(p)* 
cf_sup(p) ≠ 0ٰפр಄ӝԜచҹޑԋჹК

ၨǴᆀϐࣁኳጋၗ਑ჹ(Ambiguous pair)Ƕ 
 
؁ᡯѤǺ 

ճҔۓ౛΋Ǵךॺޕၰ Ckࢂҗ Lk-1ౢ

ғӝٳԶٰǶӢԜךॺճҔ genLk(Lk-1)ٰ
ౢғ CkǶ฻ךډॺᕇڗ Ck ਔǴӆճҔ

(cmp_sup(cs) - cf_sup(cs)) ≥ minsupٰ ᔠᡍ

CkύޑংᒧׇӈǴฅࡕஒ಄ӝచҹޑংᒧ

ׇӈܫ຾εׇࠠӈ LkύǶ೭ঁಃѤ؁ᡯ཮

΋ޔ຾ՉϸᙟीᆉǴؒډޔԖᒡΕॶ຾Ε

genLk(Lk-1)ύǹؒࢂ܈Ԗংᒧׇӈ಄ӝచ

ҹǴ೷ԋεׇࠠӈޜࣁ໣ӝǴԜਔำԄр

౜ಖЗచҹǴଶЗၮᆉǶ 
 
؁ᡯϖǺ 

ӧ߻य़؁ᡯύפ܌рٰޑനεӅ᛽ׇ

ӈǴ໪ஒځη໣ӝр౜ӧӅ᛽ׇӈύޑ೽

ϩմନǴѝ੮ΠനޑߏӅ᛽ׇӈ೽ҽǶ 
 
ॺճҔკך Ӆ᛽ׇӈޑҢ᏾ᡏ߄2ٰ

௖୎ޑᄽᆉݤೀ౛ࢬำǶ΋໒ךۈॺஒ٬

Ҕޣჹࠔނܭ໔຾ՉຑКǴ܌ගޑٮၗ਑

ӵٯ਱ԄǴޑԋჹКၨࣁ User1~User5܌
ගޑٮԋჹКၨኬҁǶฅࡕǴךॺஒ٩Ᏽ

؂ঁ٬Ҕ܌ޣ๏ޑԋჹКၨঁኧ຾ՉঁΓ

ຑК៾ख़ଛ࿼Ǵа User1ٯࣁǴᕴӅගٮ

10ঁԋჹКၨޑၗ਑ǴӢԜд܌ග؂ޑٮ

΋ҽၗ਑ଛख़ࣁ 1/10ǴӵԜ΋ٰёа҅ೕ

ϯ؂ঁ٬Ҕ܌ޣ๏ϒޑཀـǴ٩ׇஒ܌Ԗ

٬Ҕޑޣၗ਑຾Չଛख़аճ؁ុࡕᡯǶ 
ࣁΓ៾ख़уᕴǴԋঁޑॺஒဂᡏύך

ဂᡏ៾ख़Ǵӧ C2ޑ೽ҽջךࣁॺуᕴঁΓ

៾ख़٠уаѳ֡Զԋޑဂᡏ៾ख़Ƕٯӵ

A>B ԶقǴUser1~User5ϩձࣁ 0.2ǵ0ǵ
0.125ǵ0.125ᗋԖ 0.25ǴӢԜ A>B ဂᡏޑ

៾ख़ࣁ 0.7/5 = 0.14Ƕ٠Ъ٩ׇஒ܌Ԗޑԋ

ჹКၨճҔԜБݤ຾Չीᆉ٠૶ᒵԶԋ

C2ၗ਑Ƕ 
ฅࡕճҔߐᘖॶ຾ՉᑔᒧǴ٠ЪԵቾ

ࢂηύٯӵࡋ࡭аϷፂँЍࡋ࡭಄ӝЍځ



аߐᘖॶ 1/20຾ՉᑔᒧǴவ C2ύפр಄

ӝߐᘖॶޑၗ਑ܫΕ L2ύǴԋࣁεࠠӅ᛽

ׇӈǶ٠ЪӧԜ໘ࢤǴךॺճҔᇡӕЍ࡭

ԋჹޑλܭϐ໔ৡ౦ϼၸࡋ࡭ፂँЍکࡋ

ၨၗ਑ڗрǴԜࣁҁࣴۓزကύޑၗ਑ኳ

ጋჹǴٯηύ B>FǵF>Bջࣁၗ਑ኳጋჹǶ 
ௗΠٰஒ L2ύޑၗ਑຾ՉӝٳǴஒٿ

ঁԋჹКၨၗ਑ճҔ࣬ӕޑ໨Ҟϡન೽ҽ

຾ՉӝٳǶკ 2 ηύٯޑ A>B аϷ B>D
ӝٳԋࣁ A>B>DǴջࢂճҔύ໔࣬ӕޑϡ

ન೽ҽ”B” ຾ՉӝٳǴځд໨ҞΨࢂճҔ

೭ᅿБ٩ׇݤஒ܌ԖԋჹКၨ຾ՉӝٳǶ

ӝࡕٳǴ໨Ҟޑ៾ख़ଛ࿼ךॺ௦ڗӝ߻ٳ

ӝࣁᐒ౗ॶനλॶޑԋჹКၨၗ਑ঁٿޑ

ᐒ౗ॶǴӵࡕٳ A>B ៾ख़ࣁ 7/50ǵB>D
ࣁ 2/21ǴӢԜ A>B>D ࣁ 2/21Ǵ٠ᔠځࢗ

A>D ޑࡕٳԖӝ܌٩ׇஒࡕǶฅ܄ፂँޑ

ׇӈ຾Չ៾ख़ीᆉǴܫ٠Ε C3ύǶ 
ӧ C3 ύךॺ΋ኬճҔനλЍࡋ࡭྽

բߐᘖॶ຾ՉᑔᒧԶԋࣁ L3ǴӢԜךॺפ

р L3={A>B>DǴC>A>EǴC>A>BǴF>A>B}
฻Ӆ᛽ׇӈǶௗΠ ǴٰךॺஒL3຾ՉӝٳǴ

΋ኬճҔύ໔࣬ӕޑ໨Ҟ຾ՉଛჹӝٳǶ

ӵǺC>A>Bٯ ᆶ A>B>D ӈύǴԖׇঁٿ

๱ A>B ೭೽ҽ࣬ӕǴӢԜךॺёаஒ

C>A>B ᆶ A>B>D ӝٳԋࣁ C>A>B>DǶ
Զ៾ख़೽ҽǴךॺ٩ኬ௦Ҕനλॶ٠຾Չ

ፂँ܄ᔠࢗǴٯӵ C>A>B ࣁ 1/20ǴԶ

A>B>D ࣁ 2/21ǴӢԜךॺନΑڗനλॶ

1/20 Ѧᗋ཮ᔠࢗၗ਑ύࢂցԖᆶ C>D ࣁ

ፂँޑၗ਑ӸӧǴԶ،ځۓ៾ख़Ƕஒ܌Ԗ

Εܫӈीᆉֹӄख़Ǵ٠ׇޑ C4ၗ਑ύǶ 
ӧ C4ύǴךॺΨճҔനλЍࡋ࡭຾Չ

ၗ਑ᑔᒧǴԶനࡕளډ L4ࣁ C>A>B>Dᆶ

F>A>B>D ၗࣁǴӢࡕӅ᛽ׇӈǶฅঁٿ

਑คݤӆࡋ຾ՉӝٳǴ܌аำԄջ཮୺Չ

ٯӅ᛽ׇӈǶԜޑډפ܌೭ᜐǴ٠໺ӣډ

η ޑ ന ε Ӆ ᛽ ׇ ӈ ࣁ C>A>B>D ᆶ

F>A>B>DঁٿǶ 

User1 C2

E>C 0.1 B>D 0.1 A>B 7/50 B>A 0

C>F 0.1 E>B 0.1 A>C 0 C>A 1/20

F>A 0.1 E>F 0.1 A>D 0 D>A 0

A>B 0.1 E>D 0.1 A>E 1/20 E>A 0

A>B 0.1 F>B 0.1 A>F 0 F>A 2/21

User2 B>C 0 C>B 0

F>C 0.125 E>B 0.125 B>D 2/21 D>B 0

C>A 0.125 B>D 0.125 B>E 0 E>B 4/89

A>E 0.125 F>D 0.125 B>F 1/20 F>B 1/50

A>E 0.125 F>E 0.125 C>D 1/20 D>C 0

User3 C>E 3/40 E>C 1/50

C>E 0.125 A>B 0.125 C>F 9/40 F>C 1/8

E>F 0.125 B>D 0.125 D>E 1/40 E>D 4/89

F>A 0.125 C>D 0.125 D>F 0 F>D 1/40

F>A 0.125 C>B 0.125 E>F 4/89 F>E 3/40

User4

C>A 0.125 F>E 0.125 門檻值 1/20

A>B 0.125 E>D 0.125

B>F 0.125 C>D 0.125 L2 L4

B>F 0.125 C>E 0.125 A>B 7/50 C>A>B>D 1/20

User5 A>E 1/20 F>A>B>D 1/20

C>F 0.125 B>D 0.125 B>D 2/21

F>A 0.125 D>E 0.125 C>A 1/20 門檻值 1/20

A>B 0.125 C>E 0.125 C>D 1/20

A>B 0.125 F>E 0.125 C>E 11/200 C4

F>A 2/21 C>A>B>D 1/20

門檻值 1/20 F>A>B>D 1/20

門檻值 1/20

模糊資料對 C3

B>F 1/20 F>B 1/50 A>B>D 2/21 L3

A>E>B 4/89 A>B>D 2/21

C>A>B 1/20 C>A>B 1/20

C>A>E 1/20 C>A>E 1/20

F>A>B 2/21 F>A>B 2/21

კკკკ 2 Ӆ᛽ׇӈ௖୎ᄽᆉݤᏹբࢬำӅ᛽ׇӈ௖୎ᄽᆉݤᏹբࢬำӅ᛽ׇӈ௖୎ᄽᆉݤᏹբࢬำӅ᛽ׇӈ௖୎ᄽᆉݤᏹբࢬำ 

 



5.5.5.5. ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀    
 
ਏ੻Ǵޑගрᄽᆉ܌زΑຑ՗ҁࣴࣁ

ॺճҔෳ၂ၗ਑຾Չჴᡍຑ՗Ƕӧ೭ঁך

ക࿯ύǴךॺஒև౜ךॺ܌଺ޑӚ໨ჴᡍǴ

аϷӧόӕჴᡍୖኧኧᏵΠ่݀ޑǴ٠Ъ

ჹܭჴᡍ่݀уа૸ፕǶ 
ӧჴᡍၗ਑ύǴךॺගٮ 20ঁКၨ໨

Ҟኧ(item)ǵ500 Տ٬ҔޣΓኧ(user)ٰ ຾

ՉӅ᛽ׇӈ௖୎ჴᡍǴ٠ЪӧჴᡍύуΕ

ୖኧፓ᏾ǴٯӵךॺճҔόӕޑၗ਑Ӆ᛽

౗(cr)ǵЍࡋ࡭(Sup)Ҕٰෳ၂όӕ௃ნޑ

ၗ਑ݩރǶӅ᛽౗ࣁჴᡍෳ၂ၗ਑ဂύ܌

ᗦ֖ޑӅ᛽ׇӈ܌эޑᐒ౗Ƕ 

0

1

2

3

4

5

6

7

8

40% 50% 70%

最
大

共
識

序
列

長
度

最
大

共
識

序
列

長
度

最
大

共
識

序
列

長
度

最
大

共
識

序
列

長
度

共識率共識率共識率共識率(Cr)
25% 30% 35%Ѝࡋ࡭Ѝࡋ࡭Ѝࡋ࡭Ѝࡋ࡭
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