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՗೭ѤᅿБݤՖޣന٫Ǵ٠ᒧрന፾ኳࠠǶவԜԛϩ࣮ૈ่݀݋рǴϩှޑݤଛ

፾ኳࠠനૈԖਏޑႣෳр୯ϣႝΚ੃຤ޑ੿ჴॶǶ 

 

 

ᜢᗖӷᜢᗖӷᜢᗖӷᜢᗖӷǺǺǺǺARIMAǵႝΚ੃຤ǵኬҁѦႣෳǵϩှݤǵࡰኧѳྖݤ 

 
 
 



預測國內能源電力消費 

                                    1       逢甲大學學生報告 ePaper(2011年) 

AbstractAbstractAbstractAbstract    

 
In order to better understand electric power expenses in Taiwan, we study “the 

domestic energy use - electric power” which was obtained from the AREMOS 

economic statistics information database. The time period is from January 1990 to 

December 2010, total 252 observations. We save the last 12 observations for 

out-of-sample forecasts. We apply four kinds of statistical methods/models for 

forecasting, which included the time series regression, exponential smoothing, 

decomposition method, and the ARIMA model to model this time series. In order to 

evaluate the forecast performance, we employ MSE, MAD, MPE, and MAPE four 

criteria to evaluate the performance of the four methods.  Based on MAPE criterion, 

we found that the decomposition method with X11 and regression technique has the 

best performance (about 2.3%) among the four methods which is able to effectively 

forecast domestic electric power to expend in Taiwan for the future . 

  

 

 

KeywordsǺǺǺǺARIMA; Electric power expense; out-of-sample forecast; 

Decomposition Method; X11, Exponential Smoothing. 
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ᗋ٬਻ংԖΑ౦ࡋ٬ҔၸޑӒᐒǶό໻ӵԜǴૈྍޑԃӄౚࣣय़ᖏΑૈྍ߈

தޑᡂᎂǴᡣӚ୯όளό໒ۈख़ຎ࿯ऊૈྍᆶ፾྽٬Ҕૈྍޑख़ा܄Ƕന߈Вҁ

җੇܭቖޑமεፂᔐǴᅽ৞ਡႝቷᒟ৔ѦୢޑࢻᚒǴ٬ளਡႝቷ೭ঁ၉ᚒӆԛᡂ

ԋཥᆪขᗺǴځύႝΚΨࢂӚ໨ૈྍύ٬ҔΜϩᓎᕷޑǴ൳Я؂΋ঁΓǵ؂΋ঁ

൑܌Ǵ೿ӧ٬ҔႝΚǶന߈ВҁҗੇܭቖޑமεፂᔐǴᅽ৞ਡႝቷᒟ৔Ѧୢޑࢻ

ᚒǴ٬ளਡႝቷ೭ঁ၉ᚒӆԛᡂԋཥᆪขᗺǴՠӢਡႝቷޑ࿶ᔮਏ੻ၨଯЪวႝ
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ႝሡ؃ໆǴ۬ࡹ໪ঋ៝Ծฅᕉნǵ࿶ᔮว৖ǵόᜫཀᑫࡌਡႝቷ҇ޑཀǴӢԜፍ

ғ೚ӭ࿯ૈ෧ᅹޑ௢ቶࢲ୏Ƕ 

 

ӄౚय़ᖏΑ਻ংཪϯྍૈکӒᐒǴ߈ԃٰ਻ং࡚ᗊޑᙯᡂޑྍૈکջஒ઻

ᅰǴҗܭ਻ংཪϯᆶૈྍ٬ҔԖࡐεޑᜢᖄǴ٬ளӚঁ୯ৎόளό໒ۈख़ຎ࿯ऊ

ࢂႝࣁӢࢂᆃ࢏᝜೭ᜪၗྍ཮Ҕᅰྡ܈ݨ٬Ҕ٠όႽҡޑख़ाǶᗨฅႝΚޑྍૈ

ȨғౢȩрٰޑǶႝҁ٠يό཮ჹԾฅᕉნ܈ΓᡏԖӭεޑቹៜǴՠࢂӧౢႝٮ

 ᅪቾǶޑӼӄڮғࢂநԖӒ্ࣗԿ଼܈ॺᕉნךёૈჹࠅҔႝਔ܈ႝ
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ᅹ(ྕ࠻਻ᡏ)ࣁ 0.62 ϦАǶࣽᏢৎගډନךߚॺ෧եᏤठӄౚཪϯ࠻ྕޑ਻ᡏ

ޑǶ٩ྣѠႝࡋΐډѳ֡਻ྕӧҁШइ҃ஒ΢ϲΟޑӄౚ߾ໆǴցܫ௨ޑ 2007

ԃԃൔύǴӚՉ཰ձޑҔႝ಍ीၗ਑ǴৎЊҔႝ՞ӄѠ᡼Ҕႝໆޑ 2ʘǹ

ӵ݀ܫቨጄൎǴஒၮᒡǵ୍ܺǵু኷ǵߎᑼǵ೯ૻǵႝΚ཰ޑҔႝǴӄ

೽Ⴤ҇ࣁғҔႝǴҔႝໆΨѝ՞ӄѠޑ 24ʘǶ৪Ш፵(2008)у΢ࣽޑמ

຾؁ᆶаᐒఓϯڗжΓπޑғౢኳԄǴ҂ٰჹޑႝܭሡ؃༈Ѹ཮В੻ቚуǶ 

 

Ѡ᡼ᗨฅय़ᑈλǴՠࢂਡႝቷޑஏࢂࠅࡋ՞ӄౚಃ΋Ǵय़ჹВҁً߻ޑϐ

᠘ǴѠ᡼ᔈ၀ӵՖԾೀǻ۬ࡹ΋Бय़फ़եπ཰Ҕႝޑሽ਱යఈѦٰቷ୘׫ޑၗૈ

ቚуǴќ΋Бय़҇ڙཀቹៜࠅΞ׆ఈ҂ٰૈ୼ᗉխࡌ೷ཥޑਡႝቷǶࢂցҔႝໆ

ӧ۬ࡹ௢ቶޑ౲ӭ࿯ૈࢲ୏٩ᙑۚଯόΠ܈Ԗׯ܌๓ǻᙖҗ೭ԛޑϩ݋Ǵךॺஒ

ٰ૸ፕ೭ঁ᝼ᚒǶ 
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ᕉߥ᝼ᚒǴ߈ࢂԃٰന዗ޑߐ᝼ᚒǴவ۬ࡹଯቫൂՏډໂ໔λϦ܌΢΢ΠΠ

೿ൎᙅ๱࿯ૈࡹޑ฼ǶਥᏵᕉߥ࿿܌௢୏ႝ࣪ޑεբᏯύගϷޑғࢲλ୏բǴٯ

ӵǺޜፓˇፓᇙ 28 ࡋ CǴѳ֡΋ঁДё࣪Π 9.6 ǹஒ໺಍ࡋ 60W ᙺํᐩࣁׯݰ

11W ࣪ႝᐩݰǴ΋ঁДё࣪Π 36.8 όा࡚๱଺ΠҶ৲࣮ႝຎǴёࡕǹӞႫ໭ࡋ

ё࣪Π׳ЊѦණණ؁Ǵό໻ё੃ϯډ 13.5 ฼΋௢Չ൩೿ӵ॥ࡹցࢂǴࢂǶՠࡋ

Չ૛ସ΋૓ԋਏᡉ๱ǻٯӵനޑ߈ВҁεӦ᎜ǴӢࣁख़ബΑਡႝ൑Ǵᡣ೭൳ϺВ

ҁวթ࣪ႝࡹ฼Ⴃٛႝٮໆό֡܈όىǶВҁ҇౲΢ΠځЈ΋ଆᒥӺǴೱҾ཰Ψ
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ӭࢲ୏ϐૈࡕҗ୯ϣ؂ԃ؂Д੃຤ႝΚٰ࣮рᡉ๱ԋਏǻךॺճҔᐕўၗ਑Ǵ၂

კᕕှ୯ϣႝޑΚ੃຤ࢂցᒿ๱߈۬ࡹԃٰ࠹ޑᏤԶԖਏޑ෧ϿҔႝໆǶ 

 

Ѡ᡼Ҕႝёϩ҇ࣁғҔႝᆶౢ཰ҔႝǴҗ৪Ш፵(2008)ޑൔᏤǴ҇ғҔႝઠ

ӄѠ᡼ҔႝໆޑԭϩϐΒǶऩܫቨ኱ྗǴஒନΑπ཰ҔႝаѦౢޑ཰Ҕႝ೿ຎࣁ

҇ғҔႝǴΨѝ՞ӄѠ᡼ҔႝໆޑԭϩϐΒΜѤǴ܌аךॺёаޕၰѠ᡼୯ϣޑ

੃຤Ҕႝࢂаπ཰ҔႝࣁЬǶ 

 

୯ϣႝΚޑวᖼݩރǴҗ߄ ԾѠ᡼ႝΚϦљ҇୯ڗ)1-1 99 ԃวႝໆ߄)ё

а࣮ډ୯ϣޑОΚวႝ൩՞ΑԭϩϐΎΜΒᗺ΋Ǵਡૈวႝ՞ԭϩϐΜΐᗺΟǴ

Ψ൩ࢂᇥჹܭό཮ౢғΒ਼ϯᅹႝౢޑБԄךॺ٬Ҕ٠ޑόᓎᕷǴӢԜӧനךࡕ

ॺΨёаٰ৾૸ፕࢂցૈ୼फ़ե೭ᅿόᕉޑߥวႝБԄǶ 

 

෧ϿҔޑᏤԶԖਏ࠹฼௢ቶᆶࡹޑ۬ࡹցᒿ๱ࢂΚ੃຤ǴႝޑΑᕕှ୯ϣࣁ

ႝໆǴךॺ٬Ҕ AREMOS ࿶ᔮ಍ीၗ਑৤ύޑȨ୯ϣૈྍ੃຤ɡႝΚȩǴਔ໔ࣁՋ

ϡ 1990 ԃ 1 ДԿ 2010 ԃ 12 Дޑ 252 ฽Дၗ਑Ǵ٠Ъߥ੮നࡕ 12 ฽ٰ଺ኬҁѦ

ႣෳǴаϩ݋ᐕԃٰ୯ϣႝΚ٬ҔໆݩރޑǶךॺᔈҔѤᅿ಍ीႣෳኳࠠ܈Б

ǵARIMAݤǵϩှݤኧѳྖࡰǵݤਔ໔ׇӈ଑ᘜࢂǴ٩ׇݤ ኳࠠଛ፾ၗ਑Ƕ೭Ѥ

ᅿႣෳኳࠠ܈Бݤ೿ߚࢂதදၹЪቶ٬ࣁҔޑႣෳБݤǶനࡕճҔ MSEǵMADǵ

MPEǵMAPE Ѥঁྗ߾ຑ՗ኬҁѦႣෳǴٰຑ՗೭ѤᅿБݤՖޣന٫Ǵ٠ᒧрന፾

ኳࠠǶ 
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߄ ԾѠ᡼ႝΚϦљ҇୯ڗ 1-1 99 ԃวႝໆ߄ 
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ಃΒകಃΒകಃΒകಃΒക    ࣴزБزࣴݤБزࣴݤБزࣴݤБݤ                                    

ҁൔ֋ࢬزࣴޑำӵკ 2-1.1Ƕ२ӃӃᔕޑزࣴۓ᝼ᚒǺךॺஒ᝼ᚒޑ૸

ፕጄൎᙹۓӧ߈ԃٰεৎុ࡭ᜢୢྍૈޑݙᚒаϷᕉߥཀ᛽ޑᑫଆᆶ࠹ᏤǴ

у΢ᆶਔ٣ଛӝ(ᅽ৞ᒟ৔Ѧ٣ࢻҹ)Ǵךॺ،ۓ૸ፕ୯ϣႝΚޑ੃຤Ⴃෳа

Ϸයఈᙖҗϩૈ่݀݋ΑှҞ߻୯ϣวႝໆᆶวႝБࢂݤց҂ٰԖׯ๓ޑѸ

ाǶ 

ௗΠٰפ൨ӝ፾ޑၗ਑ǺךॺճҔ AREMOS ࿶ᔮ಍ीၗ਑৤פ൨Ԗᜢ୯ϣૈ

ྍႝΚ੃຤ޑ೽ϩǴךॺҗᒧڗрޑኧ฽ၗ਑ύӆճҔ Excel ଺שጕკ଺୷

ᘵϩפ݋рۑ࿯܄നܴᡉޑၗ਑(ӢࣁҔႝໆ཮ᒿόӕۑ࿯ԖόӕҔໆ)ࣁന

ӝ፾ၗ਑ˇȨ୯ϣૈྍ੃຤ɡႝΚȩǴൂՏࣁϦݨޚ྽ໆ(KLOE)Ƕය໔வՋϡ

1990 ԃ 1 ДԿ 2010 ԃ 12 ДǴᕴӅ 252 ฽Дၗ਑Ƕךॺஒᕴኧ 252 ฽ޑДၗ

਑ϩٿࣁ೽ϩǴಃ΋೽ϩ߻ࣁ 240 ฽ၗ਑Ǵջኬҁϣၗ਑ǴЬाҔٰࡌҥኳ

Ԅϩ݋ᆶႣෳ҂ٰوޑ༈ǶಃΒ೽ϩࣁനޑࡕ 12 ฽ၗ਑ǴջኬҁѦၗ਑ǴЬ

ाҔаᆶ܌Ⴃෳр่݀ޑ଺ჹྣаΑှኳࠠޑႣෳำࢂࡋցӧ΋ޑۓНྗ

΢ǶԶኬҁѦޑΜΒ฽ၗ਑ǴջவՋϡ 2010 ԃ 1 Дډ 2010 ԃ 12 ДǶ 

ௗ๱ךॺ٩ׇ٬Ҕਔ໔ׇӈ଑ᘜݤǵϩှݤǵࡰኧѳྖݤϷ ARIMA ଛ፾ኳ

ࠠǴ٠ჹ 2010 ԃޑ੃຤ໆ଺ႣෳǶARIMA ኳࠠଛ፾Ӄղᘐচۈၗ਑ࢂցԖᖿ

༈ǴаϷځѳ֡ኧکᡂ౦ኧࢂցѳᛙǺཀࡰኧᏵ֡όѝा֡ॶޑ΢Πݢ୏Ъ

όёԖܴᡉ΢ϲ܈Πफ़ޑᖿ༈ǴऩׇӈԖԜ௃ݩวғሡჹځ຾Չৡϩ٬চۈ

ׇӈѳᛙϯǶനࡕҔ MSEǵMADǵMPE Ϸ MAPE Ѥঁྗٰ߾଺ຑ՗Ǵ٠ᒧрന٫

 ଛ፾ኳࠠǶޑ
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კ  ำკࢬزࣴ 2-1.1

 

 ಃ΋࿯ǵႣෳޑБݤ/ኳࠠ 

ҁൔ֋Ⴃी௦Ҕਔ໔ׇӈ଑ᘜݤǵϩှݤǵࡰኧѳྖݤϷ ARIMA ଛ፾ኳ

ࠠǴ٠ჹ 2010 ԃ၀ԃޑ୯ϣႝΚ੃຤ໆ଺΋ԿΜΒයޑД੃຤ໆႣෳ(ൂ

ՏǺϦݨޚ྽ໆ)Ƕ 

 

1.ਔ໔ׇӈ଑ᘜݤ 

ਔ໔ׇӈעࡰࢂၸѐޑᢀჸၗ਑٩ਔ໔໩ׇ௨ӈԶԋޑኧᏵׇӈǶਔ໔

ׇӈϩ݋ջࢂᔈҔኧ౛಍ीБݤჹኧᏵ຾Չ಍ीϩ݋Ϸ௢ᘐǶѬޑ୷ҁচ

౛Ǻ΋ࢂଷ೛ނ٣ว৖ڀԖೱុ܄ǶவၸѐޑኧᏵύǴ൩ૈႣෳޑނ٣ว৖

ᖿ༈ǶΒੋࢂϷނ٣ډว৖ޑᒿᐒ܄ǶҺՖނ٣ว৖೿ёૈँڙวӢનቹ

ៜǴӢԜाճҔ಍ीϩ݋ჹᐕў٣ҹуаೀ౛Ƕਔ໔ׇӈ଑ᘜϩࢂ݋໻٩ྣ

ᡂኧҁيၸѐޑၗ਑܌ӸԖޑᡂ౦ࠠᄊٰࡌҥኳ Ƕࠠਔ໔ׇӈ଑ᘜࢂݤஒਔ

໔ׇӈаᖿ༈ 

(Trendǹ tTR )ǵۑ࿯(Seasonǹ tSN )Ϸූৡ( tε  ҢǶ߄ٰ(

 

ਔ໔ׇӈኳࠠǺ 

tttt SNTRy ε++=
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    2.ϩှݤ(Decomposition Method)Ǻ 

 

  ਔ໔ׇӈϩှࢂݤኧԃٰ΋ߚޔதԖҔޑБݤǴ೭ᅿБݤхࡴ᛼ϩ݋ǵਔ໔

ׇӈϩک݋ഡҥယભኧϩ݋฻Ƕ 

 

  Զךॺӧ಍ीႣෳύҔޑډϩှࢂݤஒਔ໔ׇӈϩှԋѤεӢનǺᖿ༈

(Trend; tTR )ǵۑ࿯(Season; tSN )ǵൻᕉ(Cyclical; tCL )Ϸόೕ߾

(Irregular; tIR ) Ǵஒᢀෳॶ( ty )а೭ѤεӢનٰ߄ҢǴёҔኧᏢБำԄ߄Ңࣁ

ty  =f( tTR , tSN , tCL , tIR )Ƕ 

ӆٰךॺճҔ X11 ਔ໔ׇޑၗ਑ǴჹԜၗ਑ۈচޑᒧࡷ܌ॺך݋ϩٰݤБޑ

ӈኧᏵϩձѐ଺ᖿ༈ൻᕉǵόೕ߾Ӣηǵۑ࿯Ӣηǵѐۑ࿯Ӣηޑਔ໔ׇӈკǴ

ௗ๱ӆѐᢀჸךॺޑၗ਑ࢂցԖۑ࿯܄ӸӧǴ܈և౜Ֆᅿᖿ༈Ƕ 

ϩှݤΞёϩٿࣁᅿኳ Ǵࠠऩਔ໔ׇӈޑᡂ౦ኧό཮ᒿ๱ਔ໔ׯޑᡂԶׯᡂ

ਔǴךॺ௦ҔуݤኳࠠǹऩϸϐǴਔ໔ׇӈޑᡂ౦ኧόѳᛙਔǴךॺ٬߾Ҕ४ݤ

ኳࠠǶ 

уݤኳࠠǺ 

ty = tTR + tSN + tCL + tIR  

 

४ݤኳࠠǺ 

ty = tTR × tSN × tCL × tIR  

 

 

 ȐExponential SmoothingȑǺݤኧѳྖࡰ.3

 

ଷ೛ਔ໔ׇӈޑᄊ༈ڀԖᛙ܈܄ۓೕ܄߾Ǵ܌аਔ໔ׇӈёа೏ӝ౛ޑ໩༈

௢ۯǶԶࡰኧѳྖݤஒӄයѳ֡ک౽୏ѳ֡ޑᓬᗺߥ੮Ǵό௭కၸѐޑኧᏵǴՠ

ᇻᚆǴ፟ޑǴջᒿ๱ኧᏵၗ਑ࡋቹៜำޑ๏ϒ೴ᅌ෧১ࢂ ϒ೴ᅌԏᔙࣁ႟ޑ៾ Ƕೌ 

 

Ъᡂ౦܄࿯ۑၗ਑և౜ޑॺךǶ྽ݤ΋ᅿБޑғౢႣෳύதҔࢂݤኧѳྖࡰ

ኧѳᛙਔǴךॺ٬ҔWinters Method‐Additive଺ଛ፾ǹऩԖۑ࿯܄ՠᡂ౦ኧό

ѳᛙਔǴךॺ٬߾ҔWinters 

 

Method‐MultiplicativeǶԶၗ਑ऩؒࢂԖև౜ۑ࿯܄ǴՠԖ΢ϲޑᖿ༈Ъ

ᖿ༈Ԗ෧጗ޑ౜ຝਔǴךॺ٬Ҕ Damped Trend ଺ଛ፾Ƕ 

 

аΠ܌ࣁϟಏϐΟᅿኳࠠǺ 
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Winters Method‐AdditiveኳࠠǺ 
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Winters Method‐Multiplicative ኳࠠǺ 
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Damped Trend Exponential SmoothingޑኳࠠࣁǺ 

 

11

11

)1()(

))(1(

−−

−−

Φ−+−=
Φ+−+=

tttt

tttt

bLLb

bLYL

γγ
αα

 

   

4. ARIMA ኳࠠϩݤ݋ 

ARIMA ኳࠠΞᆀ Box-Jenkins ኳࠠǴѬޑ୷ҁགྷࢂݤǺஒၗ਑ᒿਔ໔߻຾Զ

՟ඔॊ೭ঁׇӈǶ߈ኧᏢኳٰࠠޑۓȋঁᒿᐒׇӈ.Ҕ΋ࣁኧᏵׇӈຎޑԋ׎

ARIMA ኳࠠёϩࣁ 3 ᅿǺ(1)Ծӣᘜኳࠠ(ᙁᆀ AR ኳࠠ)ǹ(2)౽୏ѳ֡ኳࠠ(ᙁᆀ

MA ኳࠠ)ǹ(3)Ծӣᘜ౽୏ѳ֡షӝኳࠠ(ᙁᆀ ARIMA ኳࠠ)Ƕ ARIMA ኳࠠࡌኳޑ

୷ҁచҹࢂाࡑ؃ႣෳޑኧӈᅈىѳᛙޑచҹǴཀࡰኧᏵ֡όѝा֡ॶޑ΢Π

ӈ຾Չৡϩׇۈाჹচ߾ᖿ༈Ƕӵ݀όѳᛙޑΠफ़܈୏ЪόёԖܴᡉ΢ϲݢ

ѳᛙϯǴӧѳᛙޑచҹΠӆჹׇӈբኳࠠޑଛ፾Ƕኳࠠଛ፾߾ࡕाჹኳࠠᔠᡍǴ

೯ၸᔠᡍޑኳࠠջࣁ΋ঁӝ፾ޑኳࠠǶӧ଺ ARIMA ኳࠠϩݤ݋ਔǴךॺёϩࣁѤ

ঁ؁ᡯǺ(1)ᒣ᛽ኳࠠǺճҔၗ਑פрё፾Ҕޑ ARIMA ኳࠠǹ(2)՗ीǺஒၗ਑ܫ

Εኳࠠύפрኳࠠύୖޑኧǹ(3)ບᘐϩ݋ǺҔόӕޑບᘐϩݤ݋ѐΑှኳࠠࢂ

ցჹزࣴܭၗ਑ࣁӝ፾ޑǴаᕇளനಖኳࠠǹ(4)ႣෳǺ྽פрനಖኳࠠࡕǴջ

ёҔפܭрࣴزၗ਑ޑਔ໔ׇӈႣෳॶǶаΠࣁኳࠠޑϟಏǺ 

 AR(P)Ǻ 

      tptpttt aZZZZ ++++= −−− φφφ ......2211  
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 MA(q)Ǻ 

          qtqtttt aaaaZ −−− −−−−= θθθ ......2211  

ARMA(p,q)Ǻ 

qtqtttptpttt aaaaZZZZ −−−−−− −−−−++++= θθθφφφ ............ 22112211

а΢Οᅿኳࠠሡଷ೛қᏓॣٰԾதᄊϩଛǴΨ൩ࢂѳ֡ኧࣁ႟Ǵᡂ౦ኧࣁதኧǴ

ӢԜଛ፾ኳԄࡕǴሡाᔠූࢗৡࢂցӸӧԾ࣬ךᜢǴ྽ූৡ۶ԜคԾ࣬ךᜢǴջ

ж߄ଛ፾ኳࠠࢂ΋ঁӝ፾ޑኳࠠǶ 

 

 :၁ಒ௶ॊӵΠۓᔠޑډԖ٬Ҕ܌

 

1. қᏓॣᔠۓ(White noise test)Ǻ 

 

ᏓॣᔠۓЬाҔаᔠෳਔ໔ኧӈኳࠠ྽ύූޑৡϐ໔ࢂցӸӧ࣬ᜢ

΋தኧ,Ъූৡ໔۶Ԝคࣁ႟,ᡂ౦ኧࣁǴ྽ූৡ಄ӝқᏓॣǴջූৡ໨܄

Ծ࣬ךᜢޣǴջ಄ӝқᏓॣǶ྽ූৡ಄ӝқᏓॣж߄ኳࠠ୤΋፾ӝኳࠠǶ 

аΠࣁқᏓॣᔠۓϐଷ೛ᔠۓᆶ،฼ೕ߾Ǻ 

 

H0Ǻූৡ಄ӝқᏓॣ 

H1Ǻූৡό಄ӝқᏓॣ 

 

،฼ೕ߾Ǻ 

P‐value >0.05Ǵ߾ό๊ܔH0Ǵ಄ӝқᏓॣǴ߄ኳࠠଛ፾ӝ፾Ƕ 

P‐value<0.05Ǵ๊ܔ߾ H0Ǵό಄ӝқᏓॣǴ߄ኳࠠଛ፾όӝ፾Ƕ 

 

ӢԜךॺाᡣኳࠠό๊ܔ H0Ǵջ P‐value >0.05Ǵωӝ፾Ƕ 

 

2.ൂਥᔠۓ(Unit Root Test)Ǻ 

ൂਥᔠۓΏࢂᔠෳਔ໔ׇӈࢂցࣁѳᛙǴѳᛙջж߄ѳ֡ኧόᒿਔ໔ׯ

ᡂԶׯᡂǴҭ߄Ңූৡޑයఈॶ฻ܭ႟Ƕӧ ARIMA ၸำύǴׇӈ݋ϩޑ

ǴӢԜǴൂ݋ϩޑωёӆ଺຾΋؁ࡕ२ाπբǴ྽Ҥӈѳᛙࢂցѳᛙࢂ

ਥᔠޑۓҞޑӧۓ،ܭाаচۈၗ਑܈ৡϩፓ᏾ࡕࡕϐၗ਑຾Չϩࣴ݋

 Ǻ߾ᆶ،฼ೕۓϐଷ೛ᔠۓਥᔠൂࣁǶаΠز
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H0ǺԖൂਥ  (ਔ໔ׇӈόѳᛙ) 

H1ǺؒԖൂਥ (ਔ໔ׇӈѳᛙ) 

 

،฼ೕ߾Ǻ 

P‐value>0.05Ǵ߾ό๊ܔH0Ǵ߄ҢԖൂਥǴኳࠠଛ፾όӝ፾Ƕ 

P‐value < 0.05Ǵ๊ܔ߾ H0Ǵ߄ҢؒԖൂਥǴኳࠠଛ፾ӝ፾Ƕ 

 

ӢԜךॺाᡣኳ๊ࠠܔ H0 Ǵջ P‐value <0.05Ǵωӝ፾Ƕ 

 

3.ϟΕϩݤ݋ 

 

྽ၗ਑ӧঁࢌਔ໔ᗺঁࢌޣ܈ਔࢤр౜౦ܭϐوޑ߻ӛǴ߾ჹ౦த

চӢᆶޑǴ໪Ӄ૸ፕၗ਑ౢғᡂ౦߻݋Ǵӧ଺ϟΕϩ݋բϟΕϩݩ௃ޑ

ቹៜᗺǴ٠ჹϐբϟΕϩ݋Ǵ٬ϐޑࡕኳࠠႣෳૈΚ٫׳Ǵ෧ϿӢ౦த

ᄊǺ(1)ࠠޑаΠόӕࣁёϩ݋Ⴃෳ่݀ǶϟΕϩޑࡕԶቹៜϐ׎௃ޑ

ѝԖჹࢌ΋วғᗺౢғቹៜǹ(2)ନΑวғᗺԖቹៜѦǴჹុࡕΨౢғ

ቹៜǹ(3) ନΑวғᗺаѦǴჹុࡕΨౢғቹៜՠቹៜᅌᅌ෧ϿǶόӕ

ႣෳૈޑԖၨ٫ڀࣁ٬ኳࠠፓ᏾ԋݤ݋ϟΕϩޑၗ਑ࠠᄊ཮Ҕόӕޑ

ΚǶ 

 

ಃΒ࿯ǵບᘐϩ݋Бݤ 

DW ᔠݤۓǺ 

ЬाҔаᔠۓ଑ᘜϩ݋ύූޑৡࢂցӸӧԾ࣬ךᜢǴӧ΋ঁӝ፾

ኳࠠύǴූৡޑҢ΋ঁӝ፾߄ॺଷ೛ූৡ۶Ԝค࣬ᜢǴךኳࠠύǴޑ

۶Ԝ࣬ޑᜢࣁ܄႟Ƕ 

 *ᔠۓೕ߾: 

྽ Pr<DW ޑॶλܭᡉ๱Нྗ͉=0.05 ਔǴ߄Ңᡉ๱Ӹӧ҅Ծ࣬ךᜢǶ 

྽ Pr>DW ޑॶλܭᡉ๱Нྗ͉=0.05 ਔǴ߄Ңᡉ๱ӸӧॄԾ࣬ךᜢǶ 

 

ಃΟ࿯ǵႣෳຑ՗ྗ߾ 

ႣෳૈΚޑӳᚯёҔྗٰ߾ᑽ Ǵໆךॺஒ12฽ኬҁѦႣෳၗ਑ᆶӚᅿႣෳБ

ॺҔٰᑽໆόӕႣךࢂ଺КၨǴаᕇளന፾ኳࠠǶаΠ߾ྗޑႣෳॶҔόӕޑݤ

ෳБޑݤຑ՗ྗ߾Ƕଷ೛nࣁᕴኬҁኧǴ ty ჴሞॶǴޑҢಃiঁਔ໔ᗺ߄ tŷ ಃtࣁ

ঁਔ໔ᗺޑႣෳॶǴځຑ՗ྗ߾ӵΠǺ 
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1.ѳ๊֡ჹᚆৡ(Mean Absolute Deviation, MAD)  ǺҔаຑ՗ຑሽኳࠠᆶၗ਑

ϐᇤৡำࡋǴຫௗځ߄0߈ᇤৡำࡋຫλǶϦԄӵΠǺ 

MAD = ∑
=

−
n

t
tt yy

n 1

ˆ
1

 

2.֡ Бৡ(Mean Squared Error, MSE)ǺीᆉჴሞॶᆶႣෳॶϐႣෳᇤৡڗѳБ

уᕴ٠ࡕуаѳ֡Ǵ೯தኧӷϼε߾཮ஒϐڗਥဦǴॶຫε߄ҢႣෳຫόᆒ

ྗǶीᆉϦԄӵΠǺ 

 

             MSE =                   RMSE=MSE  

 
3.ѳ֡ᇤৡ౗(Mean Percentage Error, MPE)ǺჹᇤৡуаᚵᆦǴЪ؂΋ঁᇤ

ৡ౗֡௦Ҕ࣬ӕޑ៾ख़ǶीᆉϦԄӵΠǺ 
 

                        MPE =  

 

4.ѳ๊֡ჹᇤৡԭϩК(Mean Absolute Percentage Error, MAPE)ǺҔаբࣁႣෳኳ

Ԅӳᚯϐຑ՗ࡰ኱ǴीᆉϦԄӵΠǺ 

 

                        MAPE =  

 

 

٩ MAPE ελஒኳԄႣෳૈΚϩࣁΟঁ฻ભǴӵΠკ܌Ң : 

MAPE(%) 評估 

<5 高準確的預測 

6-10 尚可的預測 

>10 不準確的預測 

߄                        2-3.1 MAPE  ߄߾ྗ

 

 

 

 

 

 

 

 



預測國內能源電力消費 

                                    15       逢甲大學學生報告 ePaper(2011年) 

ಃΟകಃΟകಃΟകಃΟക    ၗ਑ϩ݋ၗ਑ϩ݋ၗ਑ϩ݋ၗ਑ϩ݋    

    
२Ӄךॺղᘐচۈၗ਑ࢂցԖᖿ༈ǴаϷځѳ֡ኧکᡂ౦ኧࢂցѳᛙǴ྽ׇ

ӈѳᛙж߄ௗΠٰޑႣෳωԖཀကǶௗ๱ךॺ٩ׇ٬Ҕਔ໔ׇӈӣᘜݤǵϩှ

Ϸݤኧѳྖࡰǵݤ ARIMA ଛ፾ኳࠠǴ٠ჹ 2010 ԃႝޑΚ੃຤ໆ଺ኬҁѦႣෳႣ

ෳǶനࡕஒߥ੮ޑΜΒ฽੿ჴॶᆶႣෳॶҔ MSEǵMADǵMPE Ϸ MAPE Ѥঁྗٰ߾

଺ຑ՗Ǵ٠ᒧрനޑ٫ଛ፾ኳࠠǶ 

    

ಃ΋࿯ চۈၗ਑ϩ݋ 

 
კ 3-1.1 চۈਔ໔ׇӈკ 

 

җკ 3-1.1 ё࣮рǴႝ Κ੃຤Ԗܴᡉቚуޑᖿ༈ж߄ѳ֡ኧԖ΢ϲޑ౜ຝว

ғǴЪᡂ౦ޑጄൎΨᒿ๱ਔ໔ޑቚуԶᘉεǴՠӧ 2008 ԃۭډ 2009 ԃ߃ቚуޑ

ᖿ༈Ԗᅌ጗ޑ౜ຝǴҗ΢ॊёளޕԜ฽ၗ਑ޑѳ֡ኧᆶᡂ౦ኧࣣόѳᛙǶҗკ

3-1.1 ёว౜ႝΚ੃຤٬ޑҔໆ΢ӧ؂ԃ 7 Дډ 9 Д٬ࣁҔໆޑଯঢ়ǴԶ 12 Д

ډ 2 ДࣁҔႝໆ࣬ჹၨϿޑДϩǴӢԜёᕕှԜ฽ၗ਑ڀࢂԖۑ࿯ޑ܄Ƕ 

 

җკ 3-1.1 ว౜ӧ 2008 ԃ 9 Д໒ۈफ़եޑ൯ࡋ੝ձεǴךॺᇡډڙࢂࣁ 2008 ԃ

ΎДଆԿԃۭǴഌុፓᅍႝ຤ӅԭϩϐΒΜǴ٠Ъӧ 2009 ԃ 1 ДਔǴΞፓᅍႝ

຤ԭϩϐΒΜǴЪ྽ਔߎᑼੇቖ٬ள࿶ᔮӧอਔ໔ϣᑵచǴ೷ԋ೚ӭπቷڬᙯό

ᡫԶॹഈǴ໔ௗᡣႝΚޑ੃຤ໆε෧Ƕ 
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ಃΒ࿯ ਔ໔ׇӈ଑ᘜݤ 

ኳࠠޑଛ፾ 

 
კ 3-2.1 চۈၗ਑ڗ log  ϐკࡕ

 

२ӃǴךॺाޕၰၗ਑ޑᡂ౦ࢂցѳᛙǴவ 3-1.1 ύว౜ᡂ౦٠όѳᛙǴӢ

Ԝךॺڗ log ଺ᙯඤǴவკ 3-2.1 ॺёว౜ך log ᙯඤޑၗ਑ᡂ౦ኧԖᖿܭ΋

ठǶӢԜךॺёղᘐԜ฽ၗ਑ׇޑӈςࣁѳᛙǶӧׇӈѳᛙࡕǴךॺёளځଛ፾

ϐኳࠠǴࣁΑᕕှଛ፾ޑኳࠠࢂցࣁ΋ӝ፾ޑኳࠠǴӢԜךॺाჹኳࠠූޑৡ଺

ບᘐϩ݋Ƕ྽ኳࠠූޑৡόӸӧԾ࣬ךᜢ܄ਔǴωࢂ΋ঁӳޑଛ፾ኳࠠǶԶךॺ

Ǵࡕۓৡ଺ᔠූޑॺჹଛ፾ኳࠠךȩǶௗΠٰݤۓȨDW ᔠࢂݤБۓᔠޑ٬Ҕ܌ޑ

ว౜ځ Pr<DW ܭॶλޑ 0.05Ǵ߄Ңූৡᡉ๱Ӹӧ҅Ծ࣬ךᜢ܄ǶҗܭኳࠠӸӧ

Ծ࣬ךᜢǴ߄ҢԜኳࠠόࢂ΋ঁӳޑଛ፾ኳࠠǴӢԜךॺሡуΕԾ࣬ךᜢ໨ǴҔ

ٰ੃ନԾ࣬ךᜢޑ܄ӸӧǴ٬ኳࠠޑଛ፾׳ӝ፾ǶӧךॺуΕΟ໘Ծ࣬ךᜢ໨

ӝ፾ࣁջࡕᜢ໨࣬ךচኳࠠуΕΟ໘Ծ߄ᜢӸӧǴж࣬ךǴёว౜ූৡςคԾࡕ

ኳࠠǶ 

 

ஒচኳࠠуΕΟ໘Ծ࣬ךᜢ໨܌ޑࡕԖୖኧ՗ीॶжΕኳࠠύǴளډਔ໔ׇӈ଑

ᘜޑݤႣෳБำԄǺ 

 

t

t

M

MMMMMM

MMMMty

ε++
++++++

−−−−+=∗

11

1098765

4321

0658.0

1327.01853.02015.01533.00112.00699.0

00722.00146.001232.00305.0004557.03744.14

 

)log(*
tt yy =  
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ttttt a+++= −−− 321 275252.0291779.0358025.0 εεεε  

),(~ 2
...

σµNa
dii

t 003742.0ˆ =σ  

 

Mtۑࣁ࿯຀ᔕှញᡂኧǴځύǺ 

 

        

 

҂ٰک฽੿ჴኧᏵǴ 12ޑࡕ੮Αനߥॺךց፾྽ǴࢂΑᕕှኳࠠϐ՗ीࣁ

΋ԃႣෳޑКၨҔǶךॺஒ೭12 ฽ኧᏵޑჴሞॶǵ՗ीॶޑ%95ک΢ǵΠࣚႣෳ

୔໔ฝԋႣෳԔጕკ: 

 

 

კ3-2.2 ਔ໔ׇӈϩݤ݋Ԕጕკ 
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  வკ3-2.2ё࣮р੿ჴॶӧ߻य़൳Д೿ࡐຠ߈Ⴃෳॶᗋՠӧࡕय़൳ঁДࠅว

౜ᅌᅌୃᚆႣෳॶԶຠ95%߈ΠࣚډޔനࡕωΞӣډႣෳॶ߈ߕӢԜᇡࣁԜኳ܄

๓ଯ՗ׯٰ݋ॺ၂๱ҔϟΕϩךа܌౜ຝวғǴޑԖଯ՗ࣁႣෳૈΚၨ১ǴӢޑ

ჴሞॶݩރޑǶ 

 

྽ၗ਑ӧঁࢌਔ໔ᗺঁࢌޣ܈ਔࢤр౜౦ܭϐوޑ߻ӛǴ߾ჹ౦தޑ௃ݩբ

ϟΕϩ݋Ǵ٬ϐޑࡕኳࠠႣෳૈΚ٫׳Ǵ෧ϿӢ౦தޑ௃׎ԶቹៜϐޑࡕႣෳ่

݀Ƕவচۈၗ਑კךॺܴᡉ࣮ޑрӧ 2009 ԃ 1 ДޑҔႝໆԖܴᡉ౦ୃܭᚆচҁ

൨྽ਔ٬פॺ໪ӃךǴ߻ϐ݋ǴԶӧϟΕϩ݋຾ՉϟΕϩۓ،ॺךࢂܭ༈Ǵوޑ

౦தᗺو༈Ԗׯ܌ᡂޑЬाӢનᆶวғਔ໔ᗺǴว౜ቹៜԜᗺ౦தޑচӢԖځ

Ο : 

1.2008 ԃ 7 Дډ 9 Дය໔ՉࡹଣठΚܭ࿯ૈ෧ᅹࡹޑ฼ᆶჴࡼǶ 

2.2008 ԃ 7 ДۭϦѲǴহۑҔႝፓᅍԭϩϐΒΜǴ΋૓Ҕႝӧ၀ԃΜ΋ДԿ႖

ԃ΋ДΨஒഌុፓᅍԭϩϐΒΜǶ 

3.2008 ԃ 9 ДਔǴߎᑼੇቖ٬ள࿶ᔮӧอਔ໔ϣᑵచǴ೷ԋ೚ӭπቷڬᙯόᡫ

ԶॹഈǶ 

 

  ᆕӝа΢ΟᗺаϷ೸ၸচۈਔ໔ׇӈკޑᢀჸǴךॺ௢՗Ǵᡣ 2009 ԃ 1 Д

ࣁ٣ҹаϷਔ໔ᗺޑӧӛև౜౦தوޑ 2008 ԃ 9 ДǶӢԜǴךॺவ 2008 ԃ 9 Д

(ಃ 227 ฽ၗ਑)຾ՉϟΕϩ݋Ƕ 

 

аΠךࣁॺჹϟΕϩ܌݋೛ୖޑۓኧǹ 



=

<
≥

227tif0
227tif1ts

 

 

 ӧϟΕϩךࡕ݋ॺёᕇளཥޑଛ፾ኳࠠǴௗ๱ჹኳࠠූޑৡ଺ບᘐϩ݋Ƕ྽

ූৡόӸӧԾ࣬ךᜢ܄ਔǴωࢂ΋ঁӳޑଛ፾ኳࠠǶԶךॺޑᔠۓБࢂݤȨDW ᔠ

ځว౜Ǵࡕ݋ଛ፾ኳࠠ଺ූৡϩޑࡕ಍ीໆᔠෳȩǶӧჹϟΕۓ Pr<DW ϐᐒ౗ॶ

λܭᡉ๱Нྗ͉=0.05 Ǵ߄Ңᡉ๱Ӹӧ҅Ծ࣬ךᜢǶӢԜךॺाଛ፾Ծ࣬ךᜢ໨

ٰှ،೭ঁୢᚒǶӧଛ፾Β໘Ծ࣬ךᜢ໨ࡕǴёᢀჸрූৡςคԾ࣬ךᜢӸӧǴ

ӝ፾ኳࠠǶࣁς੃ନǴԜջ܄ᜢ࣬ךԾޑǴූৡࡕᜢ໨ϐ࣬ךҢӧଛ፾Β໘Ծ߄

ӕਔǴёᢀჸрচҁሡाуΕΟ໘Ծ࣬ךᜢ໨ωૈ੃ନޑԾ࣬ךᜢ܄Ǵӧ଺ֹϟ

Εϩࡕ݋Ǵѝሡाଛ፾ډΒ໘Ծ࣬ךᜢ໨ਔջёၲډӝ፾ኳࠠǶӢԜёΑှǴϟ

Εϩ݋ӧԜኳࠠύࢂѸाӸӧޑǶ 
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аΠךࢂॺޑਔ໔ׇӈ଑ᘜޑݤႣෳБำԄǺ 

 

 
നޑ੮ߥॺஒךрႣෳӳᚯǴၲ߄ցૈࢂǴኳࠠࡕ݋Αᕕှӧ଺ֹϟΕϩࣁ

ჴޑॺஒ೭12 ฽ኧᏵךႣෳኧᏵ଺КၨǶޑჹ҂ٰ΋ԃک฽੿ჴኧᏵǴ 12ޑࡕ

ሞॶǵ՗ीॶޑ%95ک΢ǵΠࣚႣෳ୔໔ฝԋႣෳԔጕკ: 

 

 
კ3-2.3 ჴሞॶǵ՗ीॶޑ%95ک΢ǵΠࣚႣෳ୔໔ϐԔጕკȐਔ໔ׇӈݤȑ 

 

җკ3-2.3ёளޕǴӧ଺ֹϟΕϩࡕ݋Ǵςคଯ՗ޑ౜ຝǴ܌аךॺᇡࣁԜ 

ႣෳБݤᓬܭคϟΕϩ݋ϐԔጕკǶᙖԜёᇡۓԜኳࠠࣁၨӝ፾ЪၨڀႣෳૈΚ

ϐኳࠠǶ 
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ಃΟ࿯ϩှݤ(Decomposition Method) 

 

 

კ 3-3.1 চۈਔ໔ׇӈკ 

 

२Ӄךॺᒧ᏷፾྽ޑଛ፾ኳ Ƕࠠҗკ 3-3.1 ё࣮рਔ໔ׇӈޑѳ֡ኧ΢ϲό

΋ठǴᡂ౦ำࡋᒿਔ໔ޑቚуԶᘉεǶջᡂ౦ኧόѳᛙǶӢԜךॺᒧҔ४ݤኳࠠ

ٰ଺ႣෳǶ 

 

 

კ 3-3.2 ѐۑ࿯Ӣηਔ໔ׇӈკ 
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კ 3-3.3 ᖿ༈ൻᕉਔ໔ׇӈკ 

 

 
კ  ࿯Ӣηϐਔ໔ׇӈკۑ 3-3.4

 

კ 3-3.5 όೕ߾Ӣηਔ໔ׇӈკ 

வკ 3-3.2 ύё࣮рӧؒԖۑ࿯Ӣનޑ௃ݩΠǴႝ Κ੃຤ໆΨ཮ᒿ๱ਔ໔ޑ

ቚуԶ΢ϲǶவკ 3-3.3 ё࣮р᏾ᡏޑᖿ༈Ԗ۳΢ޑ౜ຝǶவკ 3-3.4 ёว౜Ԝ
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ၗ਑Ԗܴᡉۑޑ࿯ᡂϯǴՠԖຫٰຫλޑᖿ༈Ƕӧკ 3-3.5 ύё࣮рѳ֡ኧѳᛙǶ 

 

ௗ๱ჹኳࠠූޑৡ଺ບᘐϩ݋Ƕ྽ූৡόӸӧԾ࣬ךᜢ܄ਔǴωঁࢂӳޑଛ

፾ኳ ǶࠠԶךॺޑᔠۓБࢂݤȨDW ᔠݤۓȩǴӧךॺჹኳࠠූޑৡ଺ᔠࡕۓว౜Ǵ

ځ Pr<DW λܭ 0.05Ǵ߄Ңූৡᡉ๱Ӹӧ҅Ծ࣬ךᜢǶҗܭኳࠠӸӧԾ࣬ךᜢ܄

ਔǴཀᒏ๱Ԝኳࠠόࢂ΋ঁӳޑଛ፾ኳࠠǴӢԜךॺሡуΕԾ࣬ךᜢ໨Ǵа੃ନ

Ծ࣬ךᜢ٬܄ኳࠠޑଛ፾׳ӝ፾Ƕӧଛ፾Ο໘Ծ࣬ךᜢ໨ࡕǴځ Pr<DW ᆶ Pr>DW

ܭॶࣣεޑ 0.05Ǵ߄ҢූৡςคԾ࣬ךᜢӸӧǴӢԜж߄Ԝ΋ኳࠠࣁӝ፾ኳࠠǶ 

 

ޑࡕനޑ੮ߥॺஒךցӝ፾ǴࢂΑᕕှኳࠠϐ՗ीࣁ   12 ฽੿ჴኧᏵǴکჹ

҂ٰ΋ԃޑႣෳኧᏵ଺КၨǶךॺஒ೭ 12 ฽ኧᏵޑჴሞॶǵ՗ीॶک ΢ǵޑ95%

ΠࣚႣෳ୔໔ฝԋႣෳԔጕკ: 

  

 
კ 3-3.6 ϩှݤԔጕკ 

 

வკύว౜ε೽ϩॶပӧߞᒘ୔໔ ၰԜኳࠠԖଯޕॺёךΠࣚǴӢԜޑ95%

՗Ⴃෳॶޑ౜ຝวғǴ܌аךॺᒧ᏷଺ϟΕϩ݋Ƕӕਔ໔ׇӈݤǴךॺӧ 2008

ԃ 9 Д଺ϟΕϩ݋ǴѐΑှኳࠠӧ଺ֹϟΕϩࢂࡕ݋ցԖׯ܌๓Ƕӧᕇளךॺ଺

ֹϟΕϩޑࡕ݋চኳࠠࡕǴሡჹኳࠠූޑৡ଺ບᘐϩ݋ǴаΑှኳࠠࢂցӝ፾Ƕ

ځว౜Ǵࡕۓৡ଺ᔠූޑॺჹኳࠠך಍ीໆᔠෳȩǴӧۓॺҔȨDW ᔠך Pr<DW

ϐᐒ౗ॶλܭᡉ๱Нྗ͉=0.05Ǵ߄Ңᡉ๱Ӹӧ҅Ծ࣬ךᜢǶӢԜךॺाଛ፾Ծ

ᜢ࣬ךᜢ໨Ƕӧଛ፾ֹΟ໘Ծ࣬ךॺଛ፾Ο໘Ծךᜢ໨ٰှ،೭ঁୢᚒǶ྽࣬ך

໨ࡕǴූৡςόڀԖԾ࣬ךᜢӸӧǴ߄ҢԜࣁӝ፾ኳࠠǶ 
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аΠךࢂॺޑϩှޑݤႣෳБำԄǺ 

 

 

 12ޑࡕനޑ੮ߥॺஒךց፾྽Ǵࢂኳࠠϐ՗ीޑࡕ݋Αᕕှӧ଺ֹϟΕϩࣁ

฽੿ჴኧᏵǴکჹ҂ٰ΋ԃޑႣෳኧᏵ଺КၨǶךॺஒ೭12 ฽ኧᏵޑჴሞॶǵ

՗ीॶޑ%95ک΢ǵΠࣚႣෳ୔໔ฝԋႣෳԔጕკ: 

 

 
კ3-3.7ჴሞॶǵ՗ीॶޑ%95ک΢ǵΠࣚႣෳ୔໔ϐԔጕკȐϩှݤȑ 

 

 җკ3-3.7ёளޕǴӧ଺ֹϟΕϩࡕ݋Ǵςคଯ՗ޑ౜ຝǴԶЪε೽ϩޑॶ

೿ӧႣෳॶ߈ߕǴӢԜךॺᇡࣁԜኳࠠޑႣෳૈΚᓬܭคϟΕϩ݋ϐኳࠠǶ 
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ಃѤ࿯  ࡰኧѳྖݤ 
   

ኳࠠޑଛ፾ 

 
  კ 3-4.1 চۈၗ਑ޑਔ໔ׇӈკ 

 

२Ӄךॺाפр፾྽ޑଛ፾ኳࠠǶҗკ 3.4-1 ё࣮рচۈၗ਑ڀԖۑ࿯܄Ǵ

ॺᒧҔךቚуԶᘉεǶջᡂ౦ኧόѳᛙǶӢԜޑᒿਔ໔ࡋᡂ౦ำځ Winters 

Method‐Multiplicative ኳࠠ଺ଛ፾Ƕ 

 

 
߄ 3-4.1 ୖኧ՗ी߄Ȑࡰኧѳྖݤȑ 

 

җ߄ 3-4.1 ёᕇளӚঁୖኧޑ՗ीॶǴёޕᖿ༈໨ޑ՗ीၨόᡉ๱Ǵж߄೭

ঁᡂኧჹԜኳࠠޑቹៜၨλǶௗΠٰஒӚঁୖኧ՗ीॶ஥ΕǴளךډॺࡰޑኧѳ

 ႣෳБำԄǺݤྖ

 

 
 

ޑࡕനޑ੮ߥॺஒךց፾྽Ǵࢂኳࠠϐ՗ीޑ଺܌ॺךΑᕕှࣁ 12 ฽੿ჴ

ኧᏵǴکჹ҂ٰ΋ԃޑႣෳኧᏵ଺КၨǶךॺஒ 12 ฽ޑჴሞॶǵ՗ीॶک 95%
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 ਱Ǵӆஒ೭ѤᅿॶฝрႣෳԔጕკǺ߄΢ǵΠࣚႣෳ୔໔଺ԋޑ

 

3500000
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秉
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當
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Predicted value for POWER 

Upper 95% Confidence Limit 

Lower 95% Confidence Limit 

კ 3-4.2 ჴሞॶǵႣෳॶǵ95%Ⴃෳߞᒘ΢ࣚǵ95%ႣෳߞᒘΠࣚϐԔጕკ 

 

җკ 3-3.2 ႣෳॶǴѝԖ΋฽߈ຠࡐჴሞॶ೿ޑႣෳ่݀ё࣮рǴε೽ϩޑ

ௗ߈ ႣෳኳࠠǴ፾ӝҔٰޑ଺р܌ݤኧѳྖࡰࣁॺᇡךᒘ୔໔΢ࣚǴӢԜߞ95%

ϩך݋ॺޑၗ਑Ƕ 

 

ಃϖ࿯ ARIMA ኳࠠϩݤ݋ 

ኳࠠޑଛ፾ 

 
კ 3-5.1 চۈၗ਑ਔ໔ׇӈკ 

 

வკ 3-5.1 ё࣮рਔ໔ׇӈݢ୏ό΋ठǴᡂ౦཮ᒿ๱ਔ໔ޑቚуԶቚ

уǴ߄ҢԜᡂ౦ኧόࣁதኧǴջᡂ౦ኧόѳᛙǶЪၗ਑ޑѳ֡ኧԖ΢ϲޑᖿ
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༈Ǵж߄ѳ֡ኧόѳᛙǴӢԜѸ໪଺ᙯඤکৡϩǴᡣኳࠠӝ፾Ƕ 

 

 

კ 3-5.2 ࿶ၸڗ log  ਔ໔ׇӈკޑࡕ

 

 

კ 3-5.3 ΋ԛৡϩკ 

 

வკ 3-5.2 ёளޕǴ࿶ၸᙯඤࡕᡂ౦ኧԖᖿܭ΋ठޑ౜ຝǶՠவკύૈ࣮р

ѳ֡ኧόࣁ΋தኧǴӢԜךॺ଺΋ԛৡϩٰׯ຾Ƕவკ 3-5.3 ૈ࣮рѳ֡ኧӧ଺

ֹ΋ԛৡϩࡕԖѳ֡ኧѳᛙǶ
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კ 3-5.4 ΋ԛৡϩޑࡕ ACF ᆶ PACF კ 

 

வკ 3-5.4࣮рӧACFკ(Ѱᜐ)ύޑlag12ᆶ lag24ԖܴᡉँޑрӢԜךॺ

ჹԜӆ଺ۑ࿯ৡϩǶ 

 

 
კ 3-5.5 ࿶ၸ΋ԛৡϩᆶۑ࿯ৡϩޑࡕ ACF ᆶ PACF კ 
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җკ 3-5.5 ॺղᘐך ACF Ԗँрٿ७኱ྗৡޑ౜ຝǴӢԜךॺ،ۓଛ፾ኳࠠ

MA(q)ǶΞҗკޑ ACF ёளޕ lag1 Ϸ lag12 Ԗᡉ๱ޑ౜ຝวғǴӢԜךॺуаଛ

፾Ǵ(q=(1)(12))ǴΞᆀࣁ Airline modelǶ 

 

 
კ 3-5.6 ଛ፾ኳࠠޑࡕ ACF ᆶ PACF კ 

 

࿶ၸڗ log ٠Ъଛ፾ ARIMA(0,1,1)(0,1,1)s NOINT Ǵҗკࡕኳࠠޑ 3-5.6

ޑ ACF ᆶ PACF ё࣮рǴූৡ೿ӧٿ७኱ྗৡϐϣǴ߄ҢԜኳࠠޑଛ፾ࢂӝ፾ޑǶ 

 

ଛ፾рኳࠠࡕǴௗ๱ךॺଛ፾ޑኳࠠϐූৡ଺ບᘐϩ݋ǶऩූৡڀԖൂਥǴ

ջ߄ҢԜኳࠠޑਔ໔ׇӈόѳᛙǴ཮ᒿ๱ਔ໔ׯޑᡂԶԖׯ܌ᡂǴ೭ኬޑኳࠠ٠

ࣁѳ֡ኧځଛ፾ኳࠠූৡޑଛ፾ǶԶ΋ঁӳޑ΋ঁӳߚ٠ 0Ǵᡂ౦ኧࣁதኧЪූ

ৡ۶Ԝό࣬ᜢǴջ಄ӝқᏓॣǴ٠ЪόӸӧൂਥǴω཮ࢂ΋ঁӳޑଛ፾ǶӢԜǴ

 ଷ೛Ƕޑց಄ӝଛ፾ኳࠠࢂǴບᘐԜኳࠠූৡۓॺჹූৡ଺қᏓॣϷൂਥᔠך
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კ 3-5.7 қᏓॣᆶൂਥᔠۓᔠۓკ 

 

җკ 3-5.7 ޑԖ܌Ǵޕё(Ѱკ)ۓқᏓॣᔠޑ lag ೿εܭᡉ๱Нྗ͉=0.05Ǵ

ӢԜό๊ܔ H0Ǵ߄ҢූৡԖқᏓॣ౜ຝǶΞவൂਥᔠۓள܌ޕԖ lag ࣣλܭᡉ๱

Нྗ͉=0.05Ǵཀᒏ๱๊ܔ H0Ǵ߄Ңਔ໔ׇӈς࿶ѳᛙǶҗа΢ᔠۓёளǴךॺ

ଛ፾ኳࠠޑ ARIMA(0,1,1)(0,1,1)s NOINT  Ƕޑӝ፾ࢂ

 

 
߄ 3-5.1 ARIMA ኳࠠୖޑኧ՗ी 

 

җ߄ 3-5.1 ёளӚঁୖኧॶǴЪவୖঁٿኧॶள P-value ࣣλܭᡉ๱Нྗ͉

=0.05Ǵ߄Ңୖኧᡉ๱Ǵ೿ё੮ӧኳࠠύ଺՗ीǶᕴ่΢ॊ่݀Ǵךॺ٬Ҕ

ARIMA(0,1,1)(0,1,1)s NOINT ٰႣෳኳࠠࢂӝ፾ޑǶஒ߄ύୖޑኧ՗ीॶ஥Ε

ኳࠠύǴளךډॺޑႣෳБำࢂӵΠǺ 
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(1‐B)(1‐B12) log(Yt)= (1－0.68274B)(1－

0.80104B12)at ),(~ 2
...

σµNa
dii

t 00149.0ˆ =σ  

 

฽੿ჴ 12ޑࡕനޑ੮ߥॺஒךց፾྽Ǵࢂኳࠠϐ՗ीޑ଺܌ॺךΑᕕှࣁ

ኧᏵǴکჹ҂ٰ΋ԃޑႣෳኧᏵ଺КၨǶךॺஒ೭12฽ኧᏵޑჴሞॶǵ՗ीॶک

 :Ǵӆஒ೭ѤᅿॶฝԋႣෳԔጕკ߄΢ǵΠࣚႣෳ୔໔΢ޑ95%
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  კ 3-5.8 ARIMA ک՗ीॶǵჴሞॶޑ Ԕጕკ(2010ޑ΢ΠࣚႣෳ୔໔ޑ95% ԃ) 

 

җკ 3-5.8 ύǴ࿶җךॺനࡕ՗ीԄीᆉрٰޑႣෳॶᆶჴሞॶ࣬྽ௗ߈Ǵ

٠Ъჴሞॶ൳Я೿ပӧ ႣෳૈΚޑҢԜଛ፾ኳࠠ߄ᒘ୔໔΢ǵΠࣚϐϣǴߞ95%

όᒱǴ፾ӝٰ৾ϩ݋Ԝၗ਑Ƕҗ߻ܭय़БݤԖ଺ၸϟΕϩ݋Ъਏ݀೿К҂բ߻

уǴӢԜךॺΨჹ ARIMA ଺ϟΕϩ݋Ƕӧ଺ֹ ARIMA ϟΕϩࡕ݋ว౜ǴᆶคϟΕ

ϩ܌ޑ݋଺рޑ՗ीॶǵჴሞॶᆶ ॺךᒘ୔໔Ⴃෳॶ٠คϼεৡձǴӢԜߞ95%

ό௦Ҕۓ، ARIMA ϟΕϩޑࡕ݋ኳࠠǶ 

 

 

ಃϤ࿯ ന፾ኳࠠ 

 
ኳࠠྗޑዴࡋሡा᎞ࡰ኱ٰᑽໆǴԶᑽໆޑБࣁݤኬҁѦႣෳǴջନΑӧኬ

ҁаѦǴᒧޑڗΜΒ฽੿ჴॶᆶӚኳࠠ܌ႣෳрޑΜΒКႣෳॶᆶ95%ߞᒘ୔໔

ॶ଺КၨǴҔаКၨӚኳࠠႣෳૈΚޑӳᚯǶӧҔаКၨኬҁѦޑჴሞॶᆶႣෳ

ॶϐБݤǴךॺ٬ҔΠӈѤᅿຑ՗ࡰ኱Ǻ֡БᇤৡȐ Root Mean Square ErrorǴ

RMSEȑǵѳ֡ᇤৡԭϩКȐMean Percentage ErrorǴMPEȑǵѳ๊֡ჹᇤৡԭϩ
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КȐMean Absolute Percentage ErrorǴMAPEȑǵѳ๊֡ჹᇤৡȐMean Absolute 

DeviationǴMAD)Ƕ྽RMSEǵMPEǵMAPEǵMAD೭Ѥᅿຑ՗ࡰ኱ຫௗ߈႟Ǵ߄ҢႣ

ෳॶ֖ჴሞॶޑᕴᇤৡຫλǴջжှ߄ញૈΚຫӳǴԶёளޕՖᅿБݤၨࣁ፾ӝ

Ⴃෳҁၗ਑Ƕௗ๱ӆவӚঁຑ՗ࡰ኱ύפрӚࡰ኱ύှញૈΚനޑ٫ኳࠠǴനࡕ

ᕇளךॺ܌ᒧޑۓനಖኳࠠǶ 

 

 

 

欄 1 MAD RMSE MPE MAPE 

分解法 110906.4167 2.38E+10 0.846 2.2855 

指數平滑法 113347.8333 24358458830 0.3266 2.3146 

Time Series 120988.0283 22036390046 -0.4955 2.5006 

ARIMA 124012.9167 23197502466 -0.4501 2.5524 

 ߄ኳࠠКၨ 3-6.1߄

 

җ3-6.1߄ёว౜Ǵа΢ѤᅿБݤӧMAPE߾ྗޑΠࣣӧ2%~3%ϐ໔ǴӢԜёளޕ೭

ѤᅿБޑݤႣෳૈΚ೿ᆉؼӳǴԶਔ໔ׇӈ଑ᘜݤӧMSEޑຑ՗ྗ߾Π߄౜ന

٫ǴԶࡰኧѳྖݤӧMPE߾ྗޑΠࣁന٫ǴϩှݤӧMADᆶMAPEޑຑ՗ྗ߾Π߄౜

ന٫Ƕӧа΢КၨϐΠךॺёளޕനޑ٫ႣෳኳࠠࣁϩှݤǶ 
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ಃѤಃѤಃѤಃѤകകകക    ่ፕᆶࡌ᝼่ፕᆶࡌ᝼่ፕᆶࡌ᝼่ፕᆶࡌ᝼    
    

வךॺزࣴޑว౜Ǵϩှޑݤჴሞॶ൳ЯပӧႣෳ୔໔ϐϣǴӢԜךॺᒧ᏷

٬ҔԜኳٰࠠႣෳǶҔႝ੃຤ໆᗨฅӧ 2008 ԃ 8-9 ДϐډڙࡕѠႝೱុፓᅍႝ

຤ޑቹៜǴӆу΢۬ࡹ໒ڥۈᢣ࿯ૈ෧ᅹаϷ௢ቶ࣬ᜢࡹ฼Զε൯Πफ़ǶӢԜך

ॺᇡࣁନࡹ۬ࡹ฼ϐѦǴႝ຤ޑሽ਱཮ޔௗቹៜډҔႝޑ੃຤ໆǶ 

  

ӈკׇۈҗচࢂ෧ϿԖԋਏǴӧٰޑҔႝໆܭፓ࿯ჹޑӧႝ຤۬ࡹॺว౜ך

ٰ࣮ёаளډ΋ঁ௢ፕǴ൩ࢂҞ߻π཰ӧѠቷޑ܊ኧໆᆶ 2007 ԃޑࡕ߻ኧໆ࣬

үǶӢࣁ୯ϣޑҔႝε೽ϩ೿ٮࢂ๏๏π཰ҔႝǴ܌аךॺԖԜ௢ፕǶ 

 

ӆٰࢂОΚวႝޑচ਑ޑሽ਱཮໔ௗቹៜ੃຤ޑޣҔႝ ǴໆӢࣁচނ਑ޑሽ

਱ගଯǴ۬ࡹᖼΕচ਑ޑԋҁ൩཮ගଯǴӢԜόࢂஒԋҁᙯ༬๏੃຤ޣ൩ࢂගଯ

Ҕႝޑԏ຤ໆ 

 

೭ኬ΋ٰΨ཮ቹៜҔႝ ǴໆᗨฅОΚวႝޑԋҁၨଯ٠ЪჹᕉნԦࢉΨၨε 

ǴՠࢂӢࣁᒟ৔ჹΓᡏޑӒ্٬εৎό࿣҂ߘᆞᕯǴջ٬ਡႝቷౢႝၸำύόౢ

ғྕ࠻਻ᡏǴԋҁΨၨեǴεৎᗋࢂჹܭᑫࡌਡႝቷཀᜫόଯǴӢԜ೭٤ᗋԖࡑ

࣬ᜢൂՏѐڗள࿶ᔮਏ੻ᆶԾฅᕉნᆢៈޑѳᑽǶ 

 

வႣෳკύךॺёаว౜ჹҔႝޑሡ؃ໆ٩ᙑ཮΢ϲǴӧ೭ঁঀᏤ࿯ૈ࣪ᅹ

ᅌᅌӦ෧ϿғౢໆǴԶӧԜۓОΚวႝǴѸޑ਑ނ฻চݨਔжύ٬Ҕྡ਻ǵҡޑ

௃ݩΠғౢໆۚԛՏޑਡૈวႝѸۓ཮ගଯౢႝ ǺໆΨ൩ࢂอਔ໔ϣਡૈวႝࢂ

ѸाӸӧޑǶԖ᠙ܭВҁޑਡᒟ৔٣ҹǴ۬ࡹ౜ӧѸ໪ӕਔ຾Չӧਡႝቷࡌ೷ޑ

่ᄬӼӄ΢ᆶ൨פӆғૈྍ٠ஒځදϷϯࣁ྽߻നख़ाٿޑҹ٣Ƕ 
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