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ᄔाᄔाᄔाᄔा    
ҁЎࣁჹύ୯ᙴᛰεᏢ2001Կ2003ԃය໔ୖуᑗֿੰᔠෳ҇ޑǴჹᔠ

ෳޑၗϩᆶΑှǴځύటࢂޑӧӭϡޑᔠෳҞΠǴёૈᏤठ

ᑗֿੰޑଯӒᓀӢηǶᙴᏢჴᑗֿੰޑวғᆶՈᑗᡂϯԖஏϪ࣬ᜢǴӢԜ

ڋՈᑗࢂႣٛᑗֿੰޑόΒ߾ݤǶԶޜဎՈዀՈᑗ (ΞᆀՈᑗॶ)ࢂղ

ᘐᑡᑗֿੰᆶցޑख़ाྗ߾ǴҁЎஒᓸǵᑗϯՈՅનǵեஏࡋ

િೈқ......ΖෳໆॶᆶՈᑗॶϐ໔ޑᜢ߯Ǵ٠௦ڗϖᅿᘜख़ा

ᡂኧޑᑔᒧБԄǴȨӛᒧݤڗȩǵȨӛࡕѐݤȩǵȨᒧݤڗȩǵȨCpᒧݤڗȩǵ

Ȩਠ҅ޑࡕፄղᘐ߯ኧݤȩǴаԜࡷᒧрനಖޑኳࠠǶ٠ЪᝄӦቩനಖኳ

ࠠǴᔠԖค౦தᗺаϷቹៜᗺǵࢂց಄ӝූৡޑѤ୷ҁଷǴȨූৡѳ

֡ኧࢂցࣁ႟ȩǵȨූৡࢂցٰԾதᄊȩǵȨූৡࢂցᐱҥȩǵȨූৡᡂ౦ኧࢂց

നߥϩќঅ҅ǴаዴޑதኧȩǴ٠ჹ౦தᗺǵቹៜᗺаϷၴϸූৡଷࣁ

ಖኳࠠૈჹёૈᏤठᑗֿੰޑଯӒᓀӢη೭ےԑගٮԖਏ٠Ъёှޑߞញ

ΚǴ٠аԜբࣁᑗֿੰႣٛаϷٛጄޑख़ाڂጄᆶୖԵǶ 

      

      

 

 

 

     ᜢᗖӷǺᑗֿੰǵޜဎՈዀՈᑗǵᘜᡂኧᑔᒧ 
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Abstract 
    This report is to investigate 500 patients which were collected by China Medical 

University from 2001 to 2003.  These patients participated in the detection of 

diabetes.  We extract partial data set which may relate in a high risk 

factor for diabetes mellitus.  The response variable is fasting blood glucose.  The 

explanatory variables include family medical history, smoking, drinking, diastolic 

blood pressure, glycated hemoglobin, low-density lipoprotein, total cholesterol, and 

triglyceride.  Forward Selection, Backward Elimination, Stepwise Selection, 

Cp selection method, and all subset selection are used to choose the best subset model. 

We conclude that diastolic blood pressure, glycated hemoglobin and triglyceride are 

the most important explanatory variables to fasting blood glucose.  Diagnostic 

checking and residual analysis are performed to check whether the final model is 

adequate. 

 

 

 

 

Keywords: diabetes, fasting plasma glucose regression variable screening 
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    قققق

ਥᏵፁғϦΐΜԃ୯ΓΜεԝӢ௨ՉύǴᑗֿੰςຬຫ܄ࡺ٣্Ǵ

ಃѤǴЪޑ୯ΓΜεԝӢύࣁΑΐΜΒԃǴᑗֿੰ٩ฅډ௨ӜύՏۚಃѤӜǶܭ

ԝΫε൯ቚଯԋаǶᑗֿੰᆶ୯ΓԝΫ໔ԖஏϪޑᜢ߯Ƕ 

Γα่ᄬԴϯǴਥᏵܭҗࢂΓαόᘐቚуǴБय़ޑԃٰ୯ϣᑡᑗֿੰ߈

܄تᡉҢǴزࣴ 40~64 ྃӢᑡᑗֿੰޑԝΫࢂΓޑ 2.5 ७Ǵζ܄ӧ 40~64

ྃ໔ࢂ߾Γޑ 3.1 ७ǶќБय़ࢂ୯ϣޑ१ಞᄍВᅌՋϯǴೲ१วၲᏤ

ठӭูٽӧࡐλޑԃइ္൩Ꭶԋ഻Ӟೲ१ᓓޑಞᄍǴӢԜޥูٽऔޑำࡋК

 ᖿ༈ǶޑճǴЪԃសቫԖफ़եޑԴԃΓࢂΨВᅌᚹϲǴᑡᑗֿੰόӆٯ

୯ΓΨᅌཀډᑗֿੰޑӒᓀ܄ǴӧᑗֿੰޑႣٛόӆѝࢂख़ܭԃស

ၨεޑΓǴჹܭᑗֿੰޑวғǵӵՖႣٛᑗֿੰǵफ़ե੯ੰวғޑᐒǴԋࣁ୯

ΓᜢЈޑᚒǶӢԜךॺགྷाᑗֿੰޑଯӒᓀӢηԖব٤Ǵѳதёаၸব

٤ኧॶޑᔠෳΑှԾρࢂցࣁᑗֿੰޑଯӒᓀဂǴջԐวջԐௗݯڙᕍᆶ

 Ƕڋ

ЇวᑗֿੰޑวғࢂӭচӢᆕӝϐΠ่݀ޑǴёૈၟ१ಞᄍԖᜢǴΨё

ૈᆶৎ୷ӢԖᜢǶՠനख़ाࢂޑाޕၰӵՖႣٛаϷੰڋᝩុൾϯǴӢࣁ

ᑗֿੰࢂό౫ᘰޑǴЪੰڋόЇวӭᑗֿੰٳޑวੱǴٯӵတύ

॥ǵЈ᠌ੰǵଯՈᓸǶӢԜ׆ఈᙖҗךॺزࣴޑൔૈפрব٤ኧॶࢂёа

٤ኧॶࢌኧǴวԖࡰӚෳໆޑᡏيཀԾρݙԵ٩ᏵǴᡣεৎѳதёаୖࣁ

ୃଯ܈౦தǴ൩ᔈ၀ҥջ൩ᙴບᘐ׳ޑዴᇡǴวޑԐჹੰޑڋω

ࢂᇡǴԶόޑ߃ఈၸ೭ঁൔᡣεৎჹᑗֿੰԖ׆׳ॺךᇸܰǶܭ׳

ჹ੯ੰкᅈ৮ឨǴΨ᐀ளᑗֿੰςόࢂԴԃΓωᑡޑ੯ੰǶঃऩό۩ᑡ

ᑗֿੰǴΨόሡаឨޑ܂Јѐय़ჹǴԶ߿ૈࢂඪޑᏯയᑗֿੰǶ 
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ಃകಃകಃകಃക    ՖࣁᑗֿੰՖࣁᑗֿੰՖࣁᑗֿੰՖࣁᑗֿੰ    

ǵ ᑗֿੰۓޑကǺऍ୯୯ৎᑗֿੰၗλಔ(NDDG)(1979) ჹᑗֿੰޑບ

ᘐྗکϩᜪрΑനཥޑΟεঅ҅Ǵѝा಄ӝځύջࣁᑡᑗֿੰǴ

аΠࢂΟᅿղᘐ٩ޑᏵǶ 

 ɪ126mg/dlǺ(ՈᑗॶΞᆀ)ဎՈዀՈᑗޜ (1)

       җܭՈᑗॶᔠܰՉǴЪޣௗࡋڙଯǶޜဎۓޑကࢂԿϿ 8 

       λਔϣ҂ឪڗҺՖьၡٚǶ 

(2) αܺဟᑗऐڙ၂ᡍಃ 2 λਔՈዀՈᑗɪ200 mg/dlǺ 

    Չαܺဟᑗऐڙ၂ᡍѸ१ԿϿ 8 λਔǶՉαܺဟᑗऐڙ       

    ၂ᡍӃҥջෳໆޜဎՈᑗॶǴฅࡕӆസΠ֖Ԗ 75 լဟᑗޑᑗНǴസ 

    ֹ 2 λਔࡕӆෳໆԛՈᑗǴԜБࣁࢂݤΑᡍޜဎՈዀՈᑗղձޑݤ 

    ྗዴ܄Ƕ 

 ଯՈᑗӒຝЪᒿᐒՈዀՈᑗɪ200mg/dlǺ܈ރଯՈᑗੱޑࠠڂ (3)

       ऩᒿᐒՈᑗෳ၂่݀ӧ 200 mg/dL   ǺރੱޑᑗֿੰࠠڂаǴ٠Ър܈

       ֿӭǵസӭǵόܴচӢޑᡏख़෧ᇸǴځдੱރᗋхࡴੲമǵຎΚኳጋǵ 

       ܰବᎧǵαόܰᘰӝǴЪᒿᐒෳໆՈዀဟᑗᐚࡋΒԛɪ 

       2OOmg/dlǶ 

Βǵ ᑗֿੰޑϩᜪǺऍ୯ᑗֿੰᏢৎہගрޑᑗֿੰനཥϩᜪЬा

 аΠΟεᜪǴࣁϩᜪ٩ᏵǴϩࣁаȨठੰচӢȩࢂ

(1) ಃࠠᑗֿੰȐType I diabetesȑǺ 

ಃࠠᑗֿੰࢂᅿԾᡏխࣝǴխࣝ੯ੰࢂҗيܭᡏޑխࣝسჹԾي

բрװᔐԶԋޑǴᑗֿੰޑޣխࣝسჹԾيϩݜીનޑી᠌نѬ

ಒझբрװᔐ٠ఠԝдॺǴ่݀ી᠌٠όૈϩىݜޑીનǴԖ٤

ಃࠠᑗֿੰޣǴሡाϺܺҔીનٰᆢғڮǶӧϞࣽޑᏢࣚǴ

ࣽᏢৎᗋ҂ૈيډפᡏװᔐી᠌ Beta ಒझޑ҅চӢǴՠдॺ࣬ߞ೭ঁ
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੯ੰၟᒪӢનکᕉნӢનٯӵੰࢥǴࢂԖᜢೱޑǶ 

(2) ಃΒࠠᑗֿੰȐType II diabetesȑ 

 ಃΒࠠޑޣ೯தૈϩىݜޑીન,ՠӢࣁ҂ޑޕচӢ,يᡏόૈ

ԖਏӦ٬ҔીનǴ೭ঁݩћբીન܄לߔǴԶЪၸΑࢤਔ໔ࡕ

ીનޑϩݜҭ෧ϿǶԶЪࢂനදၹޑᑗֿੰǴৡόӭ ᑗֿޑ95%~90

ੰΓࢂΒࠠޑǴ೯தӧ 40ྃਔੰวǴ55ྃੰࣁวޑଯঢ়යǴΖԋಃΒࠠ

ࢂޣၸऔޑǴಃΒࠠޣ೯தԖޥऔǵଯՈᓸǵଯՈિ੯ੰǶ 

(3) ֳৄයᑗֿੰȐGtational diabetesȑ 

ֳৄයᑗֿੰࢂၸѐؒԖບᘐрᑗֿੰޑζǴӧᚶѫޑၸำύрଯ

ՈᑗੱޑຝǴਥᏵी่݀زࣴޑǴԖ ζᑡֳৄයᑗޑ10%~3

ֿੰǶҞ٠ؒԖวޑۓচӢǴՠࢂ೯தܭғౢࡕ൩ӣൺ҅தǴ

ՠғౢࡕᑡᑗֿੰޑᐒКӕԃសζଯǶԜᅿᜪࠠឦܭ

 ٠όஒԜᜪࠠᑗֿੰӈΕጄൎϣǶزǴӢԜҁࣴٯ
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ಃΒകಃΒകಃΒകಃΒക    ၗඔॊၗඔॊၗඔॊၗඔॊ 

ǵ ၗٰྍᆶ௦ҔǺ 

        ҁࣴޑزၗࢂҗύ୯ᙴᛰεᏢғߍ܌ী௲ගٮǶၗࣁ

2001~2003ԃය໔Ǵୖуᑗֿੰᔠෳ҇ޑǴኬҁኧࣁ 500ΓǶচۈၗύࢂჹ

ୖᆶᔠෳ҇ޑҽෳໆǴځύӅх֖ӭόӕޑෳໆҞǴၸǵϩ

ϐࡕǴךॺפрߚ٤ЇวᑗֿੰޑӢનǴٯӵǺੰΓጓဦǵ൩ບচӢǵᑗֿੰ

ଯӒᓀӢηϐѦǶၸᝄᙣӦᑔޑ௨ନӧᑗֿੰځวੱ……Ǵஒٳޑ

ᒧၸࡕǴךॺวԖΖঁෳໆҞཱུԖёૈࣁЇวᑗֿੰޑଯӒᓀӢηǴӢԜ௦

Ҕ೭ΖঁҞբࣁፕޑᡂኧǶȠ߄ȡࢂჹځύϖኧॶᡂኧ୷ҁीໆǴ

аߡᢀჸځጄൎᆶѳ֡ॶǶځύวӧᕴᖌڰᎇҞύനλॶࣁ 0ǴՠᙴᏢΓ

ᜪᕴᖌڰᎇόёૈࣁ 0ǴӢԜᘐёૈࢂइᒵኧॶޑΓࣁ౧ѨǴҁࣴزஒԜᢀ

ჸॶմѐόӈΕԵቾǶځᎩΟᡂኧࣁᔕᡂኧǴӧԜό୷ҁीໆǶ 

    നࡕਥᏵᑗֿੰޑΟᅿղᘐྗ߾Ǵҁࣴز௦ҔಃᅿՈᑗॶղᘐݤբࣁ

ղᘐྗ߾ǴஒՈᑗॶբࣁᘜኳࠠύޑᔈᡂኧٰ೭ΖԾᡂኧᆶځϐ໔

 ᜢ߯Ƕ܄ጕޑ

Βǵ ᑔᒧࡕᡂኧှញǺ 

(1) x 1ৎੰўǺৎੰўࢂঁᙁൂՠமεޑ୷ӢಔπڀǴёҔܭዴۓԖ

੯ੰӒᓀঁޑᡏکΓαǴٯӵЈ᠌ੰǵᕎੱکᑗֿੰǶ 

(2) x2ܜǺਥᏵШࣚፁғಔᙃۓကǴܜۓޑကࢂғύྟޑܜኧຬၸ 100

ਥǴЪၸѐ 30Ϻϣම٬ҔࠔǶҁࣴزаᔕᡂኧٰ߄ҢܜޑԖ

คǴ1ж߄ԖܜǴ0жؒ߄ԖܜǶ 

(3) x3ଚǺਥᏵৎᙴᏢᙴৣ߄ҢǴϺസ 30լޑଚᆒໆǴεऊࢂ

600c.cޑѠଚǴ҅ࣁதଚǴՠຬၸ 30լջࣁၸໆǶҁࣴزаᔕ

ᡂኧٰ߄ҢଚޑԖคǴ1ж߄ԖܜǴ0жؒ߄ԖܜǶ 

(4) x4ᓸǺЈ᠌ਔǴෳໆՈᆅᏛڙ܍܌ϐᓸΚᆀᓸǶӵ݀܌ෳ
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ளޑᓸଯܭ  ଯՈᓸǶࣁ߾95

(5) x5ᑗϯՈՅનǺՈआનࢂआՈౚ္य़ޑೈқ፦ǴҔٰஒ਼ၮଌ๏ڬᜐಔ

ᙃճҔǴӕਔஒڬᜐಔᙃޑΒ਼ϯᅹၮӣޤа௨рᡏѦǶԶआՈౚӧ

ՈనύၮՉਔǴՈύޑဟᑗёΕआՈౚύԶߕ٩ӧՈआનǴԋ

ᑗϯՈआનǶՈआનѿဟᑗࡕߕ٩Ǵ൩ߥុ೭ᅿރᄊǴޔ

൩ຫଯǴԶआՈౚٯКޑЗǶՈᑗຫଯǴᑗϯՈआનࣁԜआՈౚԝΫډ

ࢂڮტޑ 120ϺǴ܌аǴᑗϯՈआનёҔٰϸᔈന߈ΟঁДٰޑՈᑗ

ᑗϯՈआનॶऊӧޑǶ҅தΓݩރڋ 5%ѰѓǴӧᙴᏢᑗֿੰޑᑗϯ

Ոआન׆ఈૈڋӧ 7%аΠǴ෧ϿੰΓวғٳวੱޑᐒǶ 

(6) x6եஏࡋિೈқǺΓᡏख़ाޑિೈқǴёၮଌᖌڰᎇډӄٮيಒझ٬ҔǴ

ᐚࡋၸଯਔǴܰӧՈᆅᏛԋ୴ᑈǴԋՈᆅๆރฯϯǴߔ༞ՈᆅǴ

Զեஏࡋિೈқຬၸ 130 mg/dlਔࢂวғЈՈᆅ੯ੰޑଯӒᓀဂǶ 

(7) x7ᕴᖌڰᎇǺᖌڰᎇࢂᡏϣޑᅿિ፦ǴЬाӧՈᆅޑமϯکᆢǴҗ

િެለ่ӝޑ✊ࠠϷӚձϩᚆޑෞᚆࠠٿᅿǴӝᆀࣁᕴᖌڰᎇǶᕴᖌڰ

ᎇޑᔠǴࢂેฯϯϷЈ᠌ੰόё܈લޑղᘐྗ߾Ƕ҅தॶࣁ

130~200mg/dlǴຬၸ೭ጄൎਔǴёૈЇวࢂҘރဏᐒૈե১ੱǵ҃ᆄ

 औǶޥεੱǵੰᡂǵޥ

(8) x8ΟለҒݨ✊ǺࢂՈనύޑᅿિ፦Ǵᡏϣஒۘ҂٬ҔޑໆᙯࣁΟ

ለҒݨિǴᓯӸӧિެಒझϣǴԶӧ҂१ය໔ ǴᅟᆾញрΟለҒ

औǵޥᡏౢғЈ᠌੯ੰǵύ॥ǵي߾િၸଯਔǴݨિૈྍǶΟለҒݨ

ᑗֿੰޑᐒΨᒿቚεǶ 
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ಃΟകಃΟകಃΟകಃΟക ࣴزБزࣴݤБزࣴݤБزࣴݤБݤ 
ǵ ບᘐӭख़Ӆጕ܄Ǻ 

      ӭख़Ӆጕ߄܄Ңᐱҥᡂኧϐ໔Ӹӧଯ࣬ࡋᜢǴΨ൩ࢂᐱҥᡂኧऩӸӧӭ

ख़Ӆጕ܄Ǵж߄ᐱҥᡂኧ໔ჹᔈᡂኧԖ࣬ӕޑଅᜢ߯ǴӢԜѸ፮ନ܈ख़з

ཥᐱҥᡂኧٰ߄Ңჹᔈᡂኧϐ໔ޑᜢ߯Ƕٯӵيଯᆶᡏख़Ӹӧӭख़Ӆጕ܄Ǵёа

Ѹҗ܄ᜢ߯Ƕບᘐӭख़Ӆጕޑϐ໔ޣٿҢ߄ኧٰࡰᡏ፦ໆي VIF ٰղᘐǴऩ

VIF>10Ǵ߾၀ᡂኧӸӧӭख़Ӆጕ܄Ǵ܌аҗȠ߄ΒȡёаวǴӚᡂኧޑ VIF

ࣣλܭ 10Ǵ߄Ңᡂኧϐ໔ؒԖӭख़Ӆጕୢޑ܄ᚒǴ܌аόሡाख़зཥᡂኧ܈፮

ନᡂኧǶ 

Βǵ ᒧڗख़ाᡂኧޑኳࠠࡌҥǺ 

 ӵॊǴՈᑗॶࣁҁࣴޑزᔈᡂኧǴ٠ᆶၗࡕനಖڗளޑΖঁ 

ёૈЇวᑗֿੰޑଯӒᓀӢηԾᡂኧኳࠠଛǶаΠֹځࣁޑӄኳࠠᘜ

ԄǺ   

ŷ=4.92651ɠ0.19072x1ɠ0.24024x2ɡ0.0461x3ɠ0.02311x4ɠ0.63373x5 

  ɡ0.00237x6ɠ0.00363x7ɠ0.00123x8 

җӄኳࠠᘜԄύёа࣮рӚԾᡂኧᆶᔈᡂኧϐ໔ޑᜢ߯Ǵx1 (ৎੰў)ǴԜᡂ

ኧᆶᔈᡂኧ໔և҅࣬ᜢǴΨ൩ࢂᇥৎ္ऩමԖΓᑡၸᑗֿੰǴ҇߾ᑡ

ᑗֿੰޑᐒቚуǴӢԜՈᑗॶΨᒿϲǹx2(ܜ)Ǵऩࢂቚу

ൂՏܜޑໆǴځ߾Ոᑗॶ൩ቚу 0.24024ൂ Տǹx3(ଚ)Ǵቚуൂ

ՏޑଚໆǴՈᑗॶࠅ෧ϿΑ 0.0461ൂՏǴ៛ໆޑଚϸԶԖ଼நǶ

ਥᏵӄኳࠠᘜԄǴx4(ᓸ)ǵx5(ᑗϯՈՅન)ǵx7(ᕴᖌڰᎇ)ᆶ x8(ΟለҒݨ

િ)ၗᡉҢǴୖኧ߯ޑኧॶࣣ҅ࣁဦǴ߄ҢѤঁԾᡂኧᆶՈᑗॶ໔ԋ҅

࣬ᜢǴՠ x6(եஏࡋિೈқ)Զ࣬ࢂࠅقϸǴځᆶՈᑗॶ໔࣬ॄࢂᜢǴΨ൩ࢂ

ᇥቚуൂՏޑեஏࡋિೈқǴՈᑗॶ൩෧Ͽ 0.00237ൂ ՏǶ 
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Οǵ ᒧڗख़ाᡂኧޑБݤᆶၸำǺ 

      ҁࣴزҔΑ 5ঁᒧڗख़ाᡂኧޑղձБݤǴٰ ۓ، 8ঁှញᡂኧύԖব٤

ख़ाᡂޑᒧр܌ݤڗрӚᒧࢂΟȡ߄ଯӒᓀӢηǶȠޑ҅Ꮴठᑗֿੰࢂ

ኧǴёаว೭ϖᅿᒧ܌ݤڗᒧрޑᡂኧࣣࣁ x4ᓸǵǵǵǵx5 ᑗϯՈՅનǵǵǵǵx8Ο

ለҒݨિǴаΠ၁ಒޑϟಏӚᡂኧޑᒧኳБݤǶ 

   (1)ӛᒧݤڗ(Forward Selection)Ǻ 

२Ӄஒ܌ԖှញᡂኧܭኳࠠѦǴௗᒥൻղᘐྗ߾ǴஒኳࠠѦ p-value<0.1  

  ख़ޑᒧр܌ݤڗ၀ᒧࣁᡂኧջޑញᡂኧᒧᘜኳࠠύǶԜਔኳࠠύှޑ

ाᡂኧǶԜБݤளډന٫ႣෳՈᑗॶှޑញᡂኧࢂ x4Ȑᓸ)ǵx5   

ȐᑗϯՈՅનȑǵx8ȐΟለҒݨિ)Ǵനޑ٫ኳࠠಔӝԄࣁ 

     ŷ= ɡ37.88821ɠ0.66132x4ɠ17.56625x5ɠ0.04696x8 

   (2)ӛࡕմѐݤ(Backward Elimination)Ǻ 

     Ӄஒ܌Ԗޑᡂኧ֡યΕᘜኳࠠύǴϐࡕӆஒჹኳԄଅനλ   

     p-value>0.15ှޑញᡂኧ፮ନǴ܌ډޔԖᡂኧ֡ၲډྗࣁЗǶ፮ନଅന 

     λှޑញᡂኧϐࡕǴኳࠠϣഭᎩှޑញᡂኧջࣁख़ाᡂኧࣁ x4Ȑᓸ)ǵ 

     x5ȐᑗϯՈՅનȑǵx8ȐΟለҒݨિ)Ǵ೭Οঁख़ाᡂኧ܌ಔԋޑന٫ኳࠠ 

ଛӵΠǺ  

     ŷ= ɡ37.88821ɠ0.66132x4ɠ17.56625x5ɠ0.04696x8 

   (3)ϩᒧݤڗȐStepwise SelectionȑǺ 

     ϩޑբݤ२ӃࢂᘜኳࠠϣόܫΕҺՖှញᡂኧǴฅࡕ௦Ҕӛᒧ 

ӵ݀ࢂ߾ྗޑղᘐǴղᘐޑಃᡯࣁǴբݤڗ      p-value < 0.1߾ёΕኳ     

     ࠠϣǴௗಃΒࢂஒςᒧኳࠠϣှޑញᡂኧ٬Ҕӛࡕմѐݤஒኳࠠϣ 

     ό಄ӝှޑញᡂኧϒаকନǴղᘐྗࢂ߾ p-value >0.15ޑᡂኧ௨ନܭ   

     ኳࠠϐѦǶҗаᡯளډന٫ႣෳՈᑗॶှޑញᡂኧࢂ x4Ȑ 

     ᓸ)ǵx5ȐᑗϯՈՅનȑǵx8ȐΟለҒݨિ)Ǵനޑ٫ኳࠠಔӝࣁ 

     ŷ= ɡ37.88821ɠ0.66132x4ɠ17.56625x5ɠ0.04696x8 
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   (4)Cpྗ߾Ǻ 

 Cpྗࣁ߾ᒧڗ Cpॶനௗୖ߈ኧঁኧ pޑኳࠠಔӝǶҗȠ߄ѤȡϷȠკȡ  

 ளޕǴᒧኳ่݀ x1(ৎੰў)ǵx4Ȑᓸ)ǵx5ȐᑗϯՈՅનȑǵx8ȐΟ 

 ለҒݨિ)ࣁख़ाᡂኧǴځ Cpॶᆶୖኧঁኧനࣁௗ߈ǴӢԜᒧԜኳࠠଛ  

 Ƕ 

(5)ਠ҅ޑࡕፄղᘐ߯ኧݤ(Adjust Rsquare Selection)Ǻ 

     ਠ҅ޑࡕፄղᘐ߯ኧࢂݤଞჹղ߯ۓኧፓǴղᘐྗࢂ߾ᒧڗፓࡕղ 

 ཇۓញૈΚѸှޑኧ߯ۓှញᡂኧཇӭਔղࣁኳࠠǶӢޑኧനଯ߯ۓ     

     மǴӢԜѸуаፓځ٬ӧ࣬ӕޑ୷ྗϐΠղᘐǶךॺճҔፓղۓ 

     ߯ኧբࣁКၨྗ߾Ǵаၲډᒧኳྗዴ܄ǶҗȠ߄Ѥȡ่݀ޑёаளޕǴӧ 

     ፓࡕղ߯ۓኧឯᒧрനଯޑॶջࣁԜᒧ܌ݤڗᒧрޑख़ाᡂኧࣁ x4Ȑ 

     ᓸ)ǵx5ȐᑗϯՈՅનȑǵx8ȐΟለҒݨિ)Ƕ 

Ѥǵᒧኳ่݀λ่Ǻ 

        ᆕӝॊϖᅿᒧኳБݤǴёаᢀჸډ x4Ȑᓸ)ǵx5ȐᑗϯՈՅનȑǵ 

    x8ȐΟለҒݨિ)җ೭Οঁှញᡂኧ܌ಔԋޑኳࠠࣁനಖޑᒧኳ่݀ǴӢԜ 

    ҁࣴزനࡕ௦Ҕ೭ΟঁᡂኧբࣁЇวᑗֿੰޑଯӒᓀӢηϐख़ाᡂኧǶ 

    ന٫ᘜኳࠠࣁǺ 

    ŷ= ɡ37.88821ɠ0.66132x4ɠ17.56625x5ɠ0.04696x8 

ᢀჸԜᘜኳࠠёаว̮4(ᓸ)߯ޑኧऊࣁ 0.66ǴջቚуൂՏޑ

ᓸǴՈᑗॶҭᒿቚуǴځණթკӵȠკΒȡ܌ҢǴεӭኧޑΓځ

ᓸࣣϟ҅ܭதጄൎ 50~90mmHgϐ໔Ǵკύޑᢀჸॶᆶ y և༾১҅࣬

ᜢǶx 5(ᑗϯՈՅન)ჹ y ቚуൂՏǴቚуऊࣁଅޑ 17.57ൂՏޑ

ᡂኧܭՈᑗॶǴ࣬ၨ x4(ᓸ)ǵx8(ΟለҒݨિ)ԶقǴቚуޑ൯ࡋၨεǴ

ёፕᆶՈᑗॶޑᜢ߯ၨࣁஏϪǴЪᙖҗᢀჸځණթკȠკΟȡǴკύ

ᜢǶԶ࣬҅ޑӸӧᡉޣٿёа࣮рޑᡉܴࡐ x8(ΟለҒݨિ)ჹ y ҭࢂև

ቚуޑᖿ༈ǴቚуൂՏޑ x8(ΟለҒݨિ)Ǵy ᒿቚуऊ 0.05ǴԜଅ
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όӭǴЪҗځණթკȠკѤȡύǴёа࣮ޣٿډϐ໔٠ؒԖܴࡐᡉ࣬҅ޑᜢǴ

ՠკύ՟ЯΞԖ༾১࣬ޑᜢ܄ǴӢԜёаԵቾஒ x8(ΟለҒݨિ)ၗޑ

ᙯඤǴځ٬ჹ y  ᜢǶ࣬҅ޑଅёаևрၨଯЪܴᡉޑ
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ಃѤകಃѤകಃѤകಃѤക    ϩന٫ኳࠠύූޑৡϩന٫ኳࠠύූޑৡϩന٫ኳࠠύූޑৡϩന٫ኳࠠύූޑৡ    

、ූৡଷǺ 

ౢғֹޑጕ܄ᘜኳࠠ೯ၸፏӭచҹज़ڋϷᝄޑԵᡍǴӢԜջࢂߡ

җᒧኳᐒ܌ڋᒧрޑന٫ଛԄኳࠠΨόࢂۓӝޑǴᗋჹࡷᒧޑଛኳ

ࠠූৡޑѤ୷ҁଷǴූৡѳ֡ኧࢂցࣁ႟ǵූৡࢂցٰԾதᄊǵූৡ໔ࢂ

ցᐱҥǵූৡᡂ౦ኧࢂցࣁதኧǴаᡍԜኳࠠࢂցӝǶ 

   (1)ᔠූৡѳ֡ࢂցࣁ႟ 

 २Ӄҥคଷ(Ho:͔ = 0)ᆶჹҥଷ(H1:͔ ≠ 0)Ǵऩࢂό๊ܔคଷ 

Ǵූ߾ৡѳ֡ኧࣁ႟Ƕ٠ҔΟᅿᔠۓБԄ Student's testǵSign test signedаϷ

Rank testǴղᘐѳ֡ኧࢂցࣁ႟ǶҗȠ߄ϖȡёаளޕǴ೭ΟᅿᔠۓБԄޑ p-value

ॶࣣεܭᡉНྗ 0.05Ǵ܌аό๊ܔคଷǴΨ൩ࢂ಄ӝූৡѳ֡ࣁ႟ޑଷǶ 

   (2)ᔠූৡࢂցٰԾதᄊ 

     ѤᔠۓύǴа೭ᗺനࣁख़ाǴӵ݀ූৡܺவதᄊǴ٬߾ҔനλѳБݤ(OLS)

ਔڀԖόୃ܄ǴीΨၨྗዴǴՠऩූࢂৡόܺவதᄊǴᗨฅ٩ᙑёа٬Ҕ OLS

ीǴՠ܌ीрٰޑ҂ѸࢂനԖਏޑǶ२Ӄҥคଷ(Ho:͍͍͍͍i ~ Normal)

ᆶჹҥଷ(H1:ϸჹ Ho)Ǵऩࢂό๊ܔคଷǴූ߾ৡٰԾதᄊǶճҔаΠѤ

ᅿᔠۓБԄǴShapiro-Wilk testǵKolmogorov-Smirnov ǵCramer-von MisesаϷ

Anderson-DarlingǴٰղձූৡࢂցٰԾதᄊǶҗȠ߄ϤȡёаளޕǴp-valueॶ

ࣣλܭᡉНྗ 0.05Ǵж๊ܔ߄คଷǴЪவȠკϖȡޑ Normal probability plot

Ψёаวߚ٠ аჹԜќ܌ԾதᄊϩଛǴٰߚጕǴջූৡ٠ޔࡋ45

٠ှ،Ƕ 

   (3)ᔠූৡࢂցᐱҥ 

 २Ӄҥคଷ(Ho:͙ = 0)ᆶჹҥଷ(H1:͙ > 0)Ǵऩࢂό๊ܔคଷ 

Ǵූ߾ৡ໔ᐱҥǶҗന٫ᒧኳࡕǴᇤৡѸࢂाϕ࣬ᐱҥޑǴӵ݀ό࣬ϕ

ᐱҥ߄ҢԜኳԄԖԾ࣬ךᜢޑǶճҔ Durbin-Watson D testᔠۓБٰݤղձǴ
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ᔠۓीໆޑॶࡐௗ߈႟Ǵж߄ᇤৡ໔ԖԾ࣬ךᜢ,ූ߄ৡ໔ό࣬ϕᐱҥǹ

ϸϐᔠۓीໆޑॶࡐௗ߈ 2ਔǴ߾ᇤৡ໔ؒԖԾ࣬ךᜢǴջ಄ӝූৡ໔ᐱ

ҥޑଷǶҗȠ߄Ζȡёޕ Durbin-Watson D ᔠۓीໆޑॶࣁ 1.92Ǵ࣬ௗ߈

2Ǵόૈ๊ܔคଷǴӢԜ಄ӝූৡ໔ᐱҥޑଷǶ 

    (4)ᔠූৡᡂ౦ኧࢂցࣁதኧ 

  җȠკϤȡǵȠკΎȡύךॺёаᢀჸډǴԾᡂኧ x4ᆶ x5ූޑৡკύǴ 

ॶቚଯޑୱϣǴ٠ؒԖᒿԾᡂኧޑύЈࣁပӧа႟ޑᗺЬा֡Ϭޑණթځ

ҭၟϲǴ܌а಄ӝූৡᡂ౦ኧࣁதኧޑଷǶՠȠკΖȡԾᡂኧ x8ූޑৡ

კځණթᗺεӭύӧ 0~300ϐ໔Ǵ֡ߚ٠Ϭޑပӧа႟ࣁύЈޑୱϣǴӢԜ

ό಄ӝූৡᡂ౦ኧࣁதኧޑଷǴ܌аჹԾᡂኧ x8ԶقᗋӧፕǶ 

Βǵບᘐ౦தᗺǺ 

  (1)ᚆဂॶ(outlier)Ǻ܌ᒏᚆဂॶࡰࢂኧᏵύԖঁ܈ӭঁኧॶᆶځдኧॶ࣬К

ৡ౦ၨεǶவණթკёаܴࡐᡉ࣮рᚆဂॶޑՏၨୃᇻځܭдॶǴՠკύคݤ

ܴዴޕಃ൳ঁᢀჸॶࢂᚆဂॶǴӢԜѸၸ SASำԄ่݀ޑǴճҔྗϯ

ූৡ(Student Residual)܈ྗϯѐॶූৡ(Rstudent)Ǵ๊ڗჹॶεܭ 3 ᚆဂࣁջޣ

ॶǴȠ߄ΐȡࢂр܌ԖၗύޑᚆဂॶǴёаวٿᅿБפ܌ݤрޑᚆဂॶ

٠όֹӄ࣬ӕǴӢԜࣣӈΕԵቾǶ 

  (2)ቹៜᗺǺቹៜᗺჹᘜጕޑीᆶଛڀԖቹៜΚǴӢԜቹៜᗺޑӸӧቹ

ៜډଛрޑኳࠠࢂցࣁന٫ᘜԄǴ܌аѸୀෳ٠፮ନቹៜᗺǴωૈளډന

٫ଛኳࠠǶບᘐቹៜᗺޑБݤԖϖᅿǴϩձࢂ DFFITSǵHat matrix elementǵ

Cook’s distance statisticǵDFBETASǵCOVRATIOǴҗࡕளډȠ߄ΜȡǴё

аวᅿБפ܌ݤрޑቹៜᗺԖኧঁǴঁᢀჸॶࣣԿϿख़ፄΒǵΟԛǶ 

    ౦தᗺޑӸӧቹៜᒧኳ܌ࡕଛрޑኳࠠࢂցࣁന٫ᘜԄǴӢԜሡԵቾ

౦தᗺӸӧޑቹៜ܄Ǵҁࣴزஒ౦தᗺ፮ନࡕǴаଛࡕջࣁന٫ኳࠠǶ 
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Οǵှ،ූৡό಄தᄊϷதኧǺ 

    ӃූޑৡѤ୷ҁଷύǴҗܭό಄ӝதᄊᆶதኧޑ೭ϩǴ܌а

ᆶှ،Ǵ٬നಖᒧኳၸޑࡕଛኳࠠӝǴ٠ЪૈԖਏӦှញԾᡂኧᆶ

ᔈᡂኧ໔ޑᜢ߯Ƕ२ӃǴךॺᢀჸȠკΒȡǵȠკΟȡǵȠკѤȡޑණթკǴวȠკ

Ѥȡy ᆶ x8ᡂኧޑණթკᗨฅؒԖձܴᡉ࣬ޑᜢ܄Ǵՠ՟ЯԖӸӧ༾১ޑ

҅࣬ᜢǴЪӧූৡޑಃѤᔠۓҞ္ǴΨว x8ᡂኧό಄ӝதኧǶӢԜ،ۓ

ஒ y ᆶ x8ঁձڗჹኧᙯඤǴ٠Ъմѐёૈቹៜၗϩޑ่݀౦தᗺᆶቹ

ៜᗺǴख़ཥଛኳࠠࡕǴҗȠ߄Ύȡ่݀ޑёа࣮ډǴѤᅿᔠۓБԄځᡉНྗ

ࣣεܭ 0.05Ǵ಄ӝූৡࣁதᄊޑଷǶԜѦǴᢀჸȠკΐȡᙯඤࡕ y ᆶ x8ޑ

ණթკևܴᡉ࣬҅ޑᜢǴЪவȠკΜȡύΨёа࣮ځډණթޑᗺЬा֡Ϭပ

ӧа႟ࣁύЈޑୱϣǴ಄ӝූৡࣁதኧޑଷǶஒᡂኧᙯඤූࡕৡޑѤ୷

ҁଷ಄ӝΑǴᡍ҅Αҗ x4(ᓸ)ǵx5(ᑗϯՈՅન)ǵx8(ΟለҒݨિ)ᆶ y(

 ᜢ߯ǶޑǴёаԖਏӦှញԾᡂኧᆶᔈᡂኧ໔ޑӝࢂኳࠠޑଛ܌(Ոᑗॶ
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่ፕ่ፕ่ፕ่ፕ 

Ўക໒ۈමගډҁࣴےޑزԑࣁёૈᏤठᑗֿੰޑଯӒᓀӢηǴ٠ճҔ

Ոᑗॶٰղᘐࢂցࣁᑡᑗֿੰ߾ྗޑǴவᑔᒧख़ाᡂኧǵූৡѤεᔠۓǵ

౦தᗺᆶቹៜᗺޑୀෳǴှډ،ූৡό಄தᄊϷதኧޑଷǴനࡕҗ x4(

ᓸ)ǵx5(ᑗϯՈՅન)ǵx8(ΟለҒݨિ)ᆶ y(Ոᑗॶ)ಔԋΑനޑ٫ଛኳࠠǴ

ࣁीᘜԄځ ŷ= ɡ37.88821ɠ0.66132x4ɠ17.56625x5ɠ0.04696x8Ƕҗܭᔈᡂ

ኧׯޑᡂၟᒿԾᡂኧᡂඤǴவीᘜԄύёа࣮ډΟঁԾᡂኧୖޑኧ߯ኧ

ॶຫଯޑෳໆ܌ځિݨҢᓸǵᑗϯՈՅનǵΟለҒ߄ဦ(҅࣬ᜢ)Ǵ҅ࣁࣣ

ਔǴՈᑗॶΨଯǴՈᑗॶቚଯਔᑡᑗֿੰޑᐒΨၟϲǶ

ᑗϯՈՅનǴޑቚуൂՏࡰനଯǴࣁኧ߯ኧॶୖޑύΞаᑗϯՈՅનځ

Ոᑗॶቚу 17.56625ǴࢂᓸᆶΟለҒݨિޑӳ൳७Ƕ᎙ᙴᏢЎകวǴ

ᑗֿੰޑບᘐҞᗨϝࢂаՈᑗࣁЬǴՠऍ୯ੰᏢ(1997)ᇡࣁᑗϯՈՅનຬ

ၸྗёૈᑡᑗֿੰǴࢂܭගрஒᑗϯՈՅનݯࣁᕍຑޑीჄǴѠчᄪ

҇ᕴᙴଣΨୖᆶԜीჄǴҗԜёـᑗϯՈՅનၸଯჹΓᡏ܌ٰޑӒ্ǴќѦᙴ

ᏢЎΨၩΟለҒݨિаϷᓸၨଯޑΓǴᑡတύ॥ǵᑗֿੰǵЈ᠌ੰǵ

ેฯϯ੯ੰޑᐒК҅தΓଯрΒډΟ७ǴҗځჹϞᑗֿੰӈࣁ୯ΓΜ

εԝӢޗޑٰᇥǴΓ҇׳ᔈ၀ख़ຎᑗֿੰޑᚒǴႣٛയݯܭᕍǶ 
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    ᒵߕ߄ᒵߕ߄ᒵߕ߄ᒵߕ߄

Ƞ߄ȡ 

 ᓸ ᑗϯՈՅન եஏࡋિೈқ ᕴᖌڰᎇ ΟለҒݨિ 

നλॶ 44 4.4 50 0 13 

ಃԭϩՏኧ 70 6.522 96 167.5 100 

ύՏኧ 80 7.6 117.7 192 138 

ѳ֡ॶ 78.54 8.008 118.7 192.6 169.3 

ಃΟԭϩՏኧ 86 8.975 140.6 222.5 200.8 

നεॶ 120 15.7 199.6 368 894 

 

Ƞ߄Βȡ 

Parameter Estimates 

Variable DF Parameter 

Estimate 

Standard 

Error 

t Value Pr>  |t| Variance 

Inflation 

Intercept 1 4.92654 1.00357 4.91 <.0001 0 

X1 1 0.19072 0.21738 0.88 0.3810 1.03638 

X2 1 0.24024 0.29005 0.83 0.4082 1.31822 

X3 1 -0.04610 0.36826 -0.13 0.9005 1.28926 

X4 1 0.02311 0.01039 2.22 0.0269 1.04618 

X5 1 0.63373 0.05499 11.52 <.0001 1.05060 

X6 1 -0.00237 0.00549 -0.43 0.6659 2.56160 

X7 1 0.00363 0.00447 0.81 0.4180 2.76096 

X8 1 0.00123 0.00109 1.12 0.2636 1.45311 
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Ƞ߄Οȡ 

ӛᒧݤڗ x4ǵx5ǵx8 

ӛࡕմѐݤ x4ǵx5ǵx8 

ϩᒧݤڗ x4ǵx5ǵx8 

Cpྗ߾ x 1ǵx4ǵx5ǵx8 

ፓࡕղ߯ۓኧᒧݤڗ x4ǵx5ǵx8 

 

Ƞ߄Ѥȡ 

Number in 

Model 

Adjusted 

R-Square 

R-Square C(p) Variables in 

Model 

3 0.3612 0.3675 1.2511 x4 x5 x8 

4 0.3610 0.3694 2.3544 x1 x4 x5 x8 

4 0.3609 0.3692 2.4057 x2 x4 x5 x8 

5 0.3607 0.3711 3.5271 x1 x2 x4 x5 x8 

4 0.3596 0.3679 3.0275 x3 x4 x5 x8 

 

Ƞ߄ϖȡ 

Tests for LocationǺMu= 0 

Test Statistic p Value 

Student’s t t   -0.00085 Pr > | t | 0.9993 

Sign M  -19.5 Pr >= | M | 0.0856 

Signed Rank S   -3899.5 Pr >= | S | 0.2126 
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Ƞ߄Ϥȡ 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W      0.950053 Pr < W <0.0001 

Kolmogorov-Smirnov D      0.080971 Pr > D <0.0100 

Cramer-von Mises W-Sq   0.851551 Pr > W-Sq <0.0050 

Anderson-Darling A-Sq   4.807331 Pr > A-Sq <0.0050 

 

Ƞ߄Ύȡ 

Tests for Normality 

Test Statistic p Value 

Shapiro-Wilk W      0.995381 Pr < W 0.2731 

Kolmogorov-Smirnov D      0.022225 Pr > D >0.1500 

Cramer-von Mises W-Sq   0.026155 Pr > W-Sq >002500 

Anderson-Darling A-Sq   0.258894 Pr > A-Sq >002500 

 

Ƞ߄Ζȡ 

The REG Procedure 

ModelǺMODEL1 

Dependent VariableǺy 

Durbin-Watson D 1.920 

Number of Observations 489 

1st Order Autocorrelation 0.039 
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Ƞ߄ΐȡ 

Student  Residual 101,137,376,409,469,471 

Rstudent 99,327,351,397 

 

Ƞ߄Μȡ 

Hat Diag 2,11,12,16,28,38,89,99,163,187,191,204,208,224,227,269,272,278, 

281,289,290,313,320,327,350,352,355,356,357,360,367,388,392,397,401 

CovRatio 2,12,16,38,27,75,99,107,132,133,163,167,187,191,194,200,204,208,222, 

224,227,249,254,261,274,278,281,290,313,327,344,346,351,352,355,360, 

363,388,390,392,397,401 

DFFITS 11,25,27,28,73,75,99,107,206,222,224,269,274,281,320,327,350,351,357, 

372, 405 

 

 

 

DFBETAS 

I 7,25,27,50,70,73,75,99,103,106,194,200,201,224,231,272,274,280,281, 

287,311,351,357,372,397,405 

x4 23,25,50,73,75,99,103,146,194,200,222,224,231,272,274,280,287,299, 

311,322,327,351,357,372,397 

x5 2,11,13,75,99,106,107,122,140,206,222,230,248,261,263,264,269,289, 

298,314,320,327,351,354,357,380,397,405 

x8 25,27,28,71,75,99,200,222,224,264,281,327,346,350,355,356,367,397,405 
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კߕᒵკߕᒵკߕᒵკߕᒵ 
ȠკȡCpკ 

 

 

ȠკΒȡᡂኧ x4ණթკ 
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ȠკΟȡᡂኧ x5ණթკ 

 

 

ȠკѤȡᡂኧ x8ණթკ 
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Ƞკϖȡ 

 

 

 

ȠკϤȡᡂኧ x4ྗϯූৡკ 
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ȠკΎȡᡂኧ x5ྗϯූৡკ 

 

 

ȠკΖȡᡂኧ x8ྗϯූৡკ 

 

 

 

 

 



ᑗֿੰޑଯӒᓀӢη 

                                    26       ҘεᏢᏢғൔ ePaper(2011 ԃ) 

Ƞკΐȡᙯඤࡕ x8ණթკ 

 

 

ȠკΜȡᙯඤࡕ x8ූකკ 

 


