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AbstractAbstractAbstractAbstract    

 

Energy crisis is becoming one of the most important issue of the world, 

not only for the fluctuation of energy price which result from 显raq war 

and Libya war, but also caused by people's concept that the assumption 

of fuel have a great influence on the environment, especially the 

discharge of carbon dioxide. As the representative of fuel, gasoline has 

a strong impact on our life. Considering Macao is a small place, will they 

be more easily influenced by the international energy price? Are their 

energy saving methods effective? There usage of fuel is significant 

conference to us. 

We used the data of "Energy consumption-Gasoline consumption" from 

Macao's statistical bureau. The time period is from 测anuary 2嬿11 to 

December 2嬿11, total 132 observations. We save the last 12 observations 

for out-of-sample forecasts. We used 4 kind of time series analysis method, 

including AR显MA seasonal Model, exponential smoothing, time series 

regression and decomposition method. Besides, in order to know which model 

is the best one, we used the criteria of MADǵMSEǵM错EǵMA错E to evaluate 

the out-of-sample forecasts. 

 

 

KeywordKeywordKeywordKeywordǺǺǺǺ Energy, Gasoline, Macao, Time series 
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1. ਔ໔ׇӈ଑ᘜݤ(Time Series Regression)Ǻ  
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2. ϩှݤ (Decomposition Method ) Ǻ 

ਔ໔ׇӈϩှࢂݤኧԃٰ΋ߚޔதԖҔޑБݤǴ೭ᅿБݤхࡴ᛼ϩ

 ฻Ƕ݋ഡҥယભኧϩک݋ǵਔ໔ׇӈϩ݋

 

Ѭޑ୷ҁচ౛Ǻ 

� ϩှࢂݤஒਔ໔ׇӈϩှԋѤεӢનǺᖿ༈(TRt)ǵۑ࿯(S评t)ǵ

଑୮(CLt)ǵόೕ߾( )Ƕ 

� ϩှݤΞёϩٿࣁᅿኳࠠǴऩਔ໔ׇӈޑᡂ౦ኧό཮ᒿ๱ਔ໔ޑ

ޑኳࠠǹऩϸϐǴਔ໔ׇӈݤॺ௦ҔуךதኧਔǴࣁᡂׯᡂԶׯ

ᡂ౦ኧόѳᛙਔǴךॺ٬߾Ҕ४ݤኳࠠǶ 

� ӆٰךॺճҔ x11  ၗ਑Ƕۈচޑᒧࡷ܌ॺך݋ϩٰݤБޑ

ਔ໔ׇӈኳࠠǺ  

ኳࠠଛ፾ӳϐךࡕॺճҔບᘐϩ݋БݤᔠࢗԜኳࠠԖคၴϸᇤৡ໨ϐ

ଷ೛Ǻ Ƕ 
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  : ( Exponentia1Smoothing) ݤኧѳྖࡰ .3

ଷ೛ਔ໔ׇӈޑᄊ༈ڀԖᛙ܈܄ۓೕ܄߾Ǵ܌аਔ໔ׇӈёа೏ӝ౛

੮Ǵό௭ߥᓬᗺޑ୏ѳ֡౽کஒӄයѳ֡ݤኧѳྖࡰǶԶۯ໩༈௢ޑ

కၸѐޑၗ਑Ǵՠࢂ๏ϒ೴ᅌ෧১ޑቹៜำࡋǴջᒿ๱ၗ਑ၗ਑ޑᇻ

ᚆǴ፟ϒ೴ᅌԏᔙࣁ႟ޑ៾ኧǶ 

܄࿯ۑၗ਑և౜ޑॺךǶ྽ݤ΋ᅿБޑғౢႣෳύதҔࢂݤኧѳྖࡰ

Ъᡂ౦ኧѳᛙਔǴךॺ٬Ҕ Winters MethodɡAdditive ଺ଛ፾ǹऩ

Ԗۑ࿯܄ՠᡂ౦ኧόѳᛙਔǴךॺ٬߾Ҕ Winters Methodɡ

MultiplicativeǶԶၗ਑ऩؒࢂԖև౜ۑ࿯܄ǴՠԖ΢ϲޑᖿ༈Ъᖿ

༈Ԗ෧጗ޑ౜ຝਔǴךॺ٬Ҕ Damped Trend ଺ଛ፾Ƕ 

аΠ܌ࣁϟಏϐΟᅿኳࠠǺ 

� Winters MethodɡAdditive ኳࠠǺ 

 

 

 

 
� Winters MethodɡMultiplicative ኳࠠǺ 

 

 

 

 
� Damped Trend Exponential Smoothing ኳࠠǺ 
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4. AR显MA ኳࠠϩݤ݋(Autoregressive 显ntegrated Moving Average 

ModelǴΞᆀ Boxɡ测enkins ኳࠠ)Ǻ 

 

Ѭޑ୷ҁচ౛ࢂǺ 

� AR显MA ኳࠠࡌኳޑ୷ҁచҹࢂा؃Ԝਔ໔ׇӈᅈىѳᛙޑచҹǴ

ջᢀჸॶाൎᙅਔ໔ׇӈ֡ॶ΢Πݢ୏ǴόૈԖܴᡉޑ΢ϲ܈Π

फ़ᖿ༈Ǵӵ݀р౜΢ϲ܈Πफ़ᖿ༈Ǵሡाჹচׇۈӈ຾Չৡϩѳ

ᛙϯǶ 

� ӧ଺ AR显MA ኳࠠϩݤ݋ਔǴךॺёϩࣁѤঁ؁ᡯǺ 

(a). ᒣ᛽ኳࠠǺճҔၗ਑פрё፾Ҕޑ AR显MA ኳࠠǶ 

(b). ՗ीǺஒၗ਑ܫΕኳࠠύפрኳࠠύୖޑኧǶ 

(c). ບᘐϩ݋ǺҔບᘐϩݤ݋ᕕှԜኳࠠࢂցࣁӝ፾ޑǶ 

(d). ႣෳǺפрനಖኳࠠࡕǴջё຾Չਔ໔ׇӈႣෳǶ 

� AR显MA ኳࠠёϩࣁ 3 ᅿǺ 

(a). Ծ଑ᘜኳࠠ(ᙁᆀ AR ኳࠠ)Ƕ 

(b). ౽୏ѳ֡ኳࠠ(ᙁᆀ MA ኳࠠ)Ƕ 

(c). Ծ଑ᘜ౽୏ѳ֡షӝኳࠠ(ᙁᆀ AR显MA ኳࠠ)Ƕ 

 

  аΠࣁਔ໔ׇӈኳࠠǺ 

 

а΢Οᅿኳࠠሡଷ೛қᏓॣٰԾதᄊϩଛǴΨ൩ࢂѳ֡ኧࣁ႟Ǵᡂ౦ኧࣁ

தኧǴӢԜଛ፾ኳԄࡕǴሡाᔠූࢗৡࢂցӸӧԾ࣬ךᜢǴ྽ූৡ۶Ԝค

Ծ࣬ךᜢǴջж߄ଛ፾ኳࠠࢂ΋ঁӝ፾ޑኳࠠǶ 

    



澳門汽油月消費量之分析與預測 

                                    11       逢甲大學學生報告 ePaper(2012年) 

ಃΒ࿯ಃΒ࿯ಃΒ࿯ಃΒ࿯ǵǵǵǵບᘐϩ݋Бݤບᘐϩ݋Бݤບᘐϩ݋Бݤບᘐϩ݋Бݤ    

1. қᏓॣᔠۓ(white noise test ) :  

ᏓॣᔠۓЬाҔаᔠෳਔ໔ኧӈኳࠠ྽ύූޑৡϐ໔ࢂցӸӧ࣬ᜢ

΋தኧǴЪූৡୢࣁ႟Ǵᡂ౦ኧࣁǴ྽ූৡ಄ӝқᏓॣǴջූৡ໨܄

۶ԜคԾ࣬ךᜢޣǴջ಄ӝқᏓॣ྽ූৡ಄ӝқᏓॣж߄ኳࠠ୤΋፾

ӝኳࠠǶ 

� ଷ೛ᔠۓǺ 

H嬿Ǻූৡ಄ӝқᏓॣ 

H1Ǻූৡό಄ӝқᏓॣ 

� ،฼ೕ߾Ǻ 

p-valueɧ嬿.嬿5Ǵ߾ό๊ܔ H嬿Ǵ಄ӝқᏓॣǴ߄ኳࠠଛ፾ӝ፾Ƕ 

p-valueɦ嬿.嬿5Ǵ๊ܔ߾ H嬿Ǵό಄ӝқᏓॣǴ߄ኳࠠଛ፾όӝ፾Ƕ 

 

2. ൂਥᔠۓ(Unit Root Test ) :  

ൂਥᔠۓΏࢂᔠෳਔ໔ׇӈࢂցࣁѳᛙǴѳᛙջж߄ѳ֡ኧόᒿਔ໔

႟Ƕӧܭයఈॶ฻ޑҢූৡ߄ᡂǴҭׯᡂԶׯ AR显MA ޑϩ݋ၸำύǴ

ׇӈࢂցѳᛙࢂ२ाπբǴ྽ׇӈѳᛙࡕωёӆ଺຾΋ޑ؁ϩ݋ǴӢ

ԜǴൂਥᔠޑۓҞޑӧۓ،ܭाаচۈϐၗ਑܈ৡϩፓ᏾ࡕϐၗ਑຾

Չϩزࣴ݋Ƕ 

� ଷ೛ᔠۓǺ 

H嬿ǺԖൂਥ (ਔ໔ׇӈόѳᛙ) 

H˞ǺؒԖൂਥ (ਔ໔ׇӈѳᛙ)  

� ،฼ೕ߾Ǻ 

p-valueɧ嬿.嬿5Ǵ߾ό๊ܔ H嬿Ǵ߄ҢԖൂਥǴኳࠠଛ፾όӝ፾Ƕ 

p-valueɦ嬿.嬿5Ǵ๊ܔ߾ H嬿Ǵ߄ҢؒԖൂਥǴኳࠠଛ፾ӝ፾Ƕ 

3. DW ᔠݤۓǺ 

ЬाҔаᔠۓ଑ᘜϩ݋ύූޑৡࢂցӸӧԾ࣬ךᜢǴӧ΋ঁӝ፾ޑኳࠠύǴ

ኳࠠύǴූޑҢ΋ঁӝ፾߄ॺଷ೛ූৡ۶Ԝค࣬ᜢǴך ৡ۶Ԝ࣬ޑᜢࣁ܄႟Ƕ 

 

� ᔠۓೕ߾Ǻ 

྽ 错r ɦ DW ᜢǶ࣬ךҢᡉ๱Ӹӧ҅Ծ߄ᡉ๱Нྗ͉ = 嬿.嬿5 ਔǴܭॶλޑ

྽ 错r ɧ DW  ᜢǶ࣬ךҢᡉ๱ӸӧॄԾ߄ᡉ๱Нྗ͉ = 嬿.嬿5 ਔǴܭॶλޑ
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ಃΟ࿯ಃΟ࿯ಃΟ࿯ಃΟ࿯ǵǵǵǵႣෳຑ՗ྗ߾Ⴃෳຑ՗ྗ߾Ⴃෳຑ՗ྗ߾Ⴃෳຑ՗ྗ߾    

ႣෳૈΚޑӳᚯǴΨ൩ࢂႣෳᆒዴࡋǴёаҔࡰ኱ٰ଺ᑽໆǴךॺஒਔ໔

ׇӈၗ਑ϩٿࣁ೽ϩǴಃ΋೽ϩ߻ࣁ 12嬿 ฽ၗ਑Ǵջኬҁϣၗ਑ǴЬाҔ

ٰϩ݋ᆶႣෳ҂ٰوޑ༈ǹಃΒ೽ϩࣁനޑࡕ 12 ฽ၗ਑ǴջኬҁѦၗ਑Ǵ

Ьाᆶ܌Ⴃෳр่݀ޑ଺ჹྣаᕕှኳࠠޑႣෳำࢂࡋցӧ΋ޑۓНྗ

΢ǶаΠךࢂॺҔٰᑽໆόӕႣෳБޑݤຑ՗ྗ߾Ƕଷ೛ n ᕴኬҁኧǴࣁ

Ңಃ߄ i ঁਔ໔ᗺޑჴሞॶǴ Ңಃ߄ i ঁਔ໔ᗺޑႣෳॶǴځຑ՗ྗ

 ӵΠǺ߾

1. ѳ๊֡ჹᚆৡ (Mean Absolute Deviation , MAD)Ǻ 

Ҕаຑ՗ຑሽኳࠠᆶၗ਑ϐᇤৡำࡋǴຫௗ߈႟ځ߄ᇤৡำࡋຫλǶ 

 

2. ֡Бৡ (Mean Squared Error , MSE)Ǻ 

ीᆉჴሞॶᆶႣෳॶϐႣෳᇤৡڗѳБуᕴ٠ࡕуаѳ֡Ǵ೯தኧӷ

ϼε߾཮ஒϐڗਥဦǴॶຫε߄ҢႣෳຫόᆒ঑Ƕ 

        

3. ѳ֡ᇤৡ౗ (Mean 错ercentage Error , M错E)Ǻ 

ஒᇤৡନаჴሞॶǴளډᇤৡ౗٠уаѳ֡Ǵॶຫλж߄ᇤৡ౗ຫλǶ 

 
4. ѳ๊֡ჹᇤৡԭϩК (Mean Absolute 错ercentage Error , MA错E)Ǻ 

ஒᇤৡ๊ჹॶନаჴሞॶǴளډᇤৡ౗๊ჹॶ٠уаѳ֡ǴҔаբࣁ

ႣෳኳԄӳᚯϐຑ՗ࡰ኱Ƕ 

 



澳門汽油月消費量之分析與預測 

                                    13       逢甲大學學生報告 ePaper(2012年) 

MA错E ຑ՗ 

ɦ5 ଯྗዴޑႣෳ 

6 - 1嬿 ۘёޑႣෳ 

ɧ1嬿 όྗዴޑႣෳ 

 

߄ 2.3-1 MA错E  ߾ຑ՗ྗޑ
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ಃΟക ၗ਑ϩ݋ 

ಃ΋࿯ಃ΋࿯ಃ΋࿯ಃ΋࿯ǵǵǵǵਔ໔ׇӈਔ໔ׇӈਔ໔ׇӈਔ໔ׇӈ଑ᘜ଑ᘜ଑ᘜ଑ᘜݤݤݤݤ    

A.A.A.A. ਔ໔ׇӈკਔ໔ׇӈკਔ໔ׇӈკਔ໔ׇӈკ    

२ӃǴךॺჹচۈኧᏵ຾ՉДҽፓ᏾ǴջӚঁДҽޑኧᏵ४а߯ኧ͉Ǵ

͉=3嬿瀅྽ДϺኧǶҗკ 3.1-1 ਔ໔ׇӈკǴ֤኱ۈД੃຤ໆচݨؓࢪᐞࣁ X

ВයǴ֤ࣁື ኱ Y Д੃຤ݨؓࢪᐞࣁື ǴໆаίϦϲൂࣁՏǴҗკёаว౜Ǵ

࿯ᡂϯǴ೭ᆶΓαቚۑޑᖿ༈ǴЪԖܴᡉޑ઻Ҕໆᒿ๱ਔ໔Ԗ೴ԃቚуݨؓ

уԖᜢǴЬाচӢࢂ౽Ӝεໆ෢ΕǴ೷ԋًηሡ؃ໆቚуǴؓݨ੃຤ໆΨ൩

ቚуǶӢۑࣁ࿯ᡂ౦ݢ୏ؒԖܴᡉᡂεᖿ༈Ǵ܌аόሡा຾ՉৡϩѳᛙϯǶ 

 

 

კ 3.1-1Ǻؓݨ઻Ҕໆচۈਔ໔ׇӈკ 
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B.B.B.B. ଛ፾ଛ፾ଛ፾ଛ፾଑ᘜ଑ᘜ଑ᘜ଑ᘜኳࠠኳࠠኳࠠኳࠠ    

ଷ೛ኳࠠӵΠǺyt=TRt+S评t+͍t  ; 

 

 

 

߄ 3.1-1:ᇤৡ໨ޑԾ࣬ךᜢᔠෳ߄ 

 

� җ߄ 3.1-1 ᇤৡ໨ޑԾ࣬ךᜢᔠෳǴளޕԜ଑ᘜኳࠠ R-Square ॶࣁ

嬿.961嬿ǴΨ൩ݨؓࢂ઻Ҕໆޑᕴᡂ౦Ԗ 96.1%ё೏Ԝኳࠠှ܌ញǶՠ೭όж

ᜢǴऩԖԾ࣬ךցԖԾࢂᇤৡ໨ۓΑǴᗋा຾΋؁ᔠޑ፾྽ࢂԜኳࠠς࿶߄

 ҥኳࠠǶࡌाख़ཥࢂܭ଑ᘜଷ೛Ǵޑۈϸ΋໒ၴ߾ᜢǴ࣬ך

 

� Durbin-Waston ᔠۓ: 

྽ 错r 爲 DW Ǵځॶλܭᡉ๱Нྗ͉=嬿.嬿5 ਔǴᇤৡ໨໔Ԗ҅Ծ࣬ךᜢǶ 

྽ 错r > DW Ǵځॶλܭᡉ๱Нྗ͉=嬿.嬿5 ਔǴᇤৡ໨໔ԖॄԾ࣬ךᜢǶ 

җ߄΋ёளޕ DW ॶࣁ 嬿.52还1Ǵ错r 爲 DW Ԝኳࠠޕаள܌爲嬿.嬿嬿嬿1Ǵ ࣁॶޑ

ᇤৡ໨໔Ԗ҅Ծ࣬ךᜢǴ໪ख़ཥࡌҥኳࠠǴځ҅׳ࣁኳࠠǴஒᇤৡ໨ଛ፾ࣁ

AR(1)ኳࠠǴΨ൩ࢂ΋໘Ծ࣬ךᜢኳࠠǶ 

yt:ӧ t ਔ໔Πޑჴሞᢀჸॶ 

TRt:ӧ t ਔ໔Πޑᖿ༈Ӣη 

S评t:ӧ t ਔ໔Πۑޑ࿯Ӣη 

͍t:ӧ t ਔ໔Πޑᇤৡ໨ǴЪ͍t ɴ 评(嬿,͚
2
) 

iid 
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C.C.C.C. നಖኳࠠനಖኳࠠനಖኳࠠനಖኳࠠ    

ଷ೛ኳࠠӵΠǺyt=TRt+S评t+͍t  ǹځύ͍t=͟1͍t-1+ ͉t  

 

߄ 3.1-2:ᇤৡ໨ޑԾ࣬ךᜢᔠෳ߄ 

 

� җ߄ 3.1-2 ख़ཥଛ፾ኳࠠࡕᇤৡ໨ޑԾ࣬ךᜢᔠෳǴளޕԜ଑ᘜኳࠠ

R-Square ॶΠफ़ࣁ 嬿.还636ǴΨ൩ݨؓࢂ઻Ҕໆޑᕴᡂ౦Ԗ 还6.36%ё೏Ԝኳ

ځញǹՠှ܌ࠠ DW ॶᡂࣁ׳ 2.223还Ǵ错r 爲 DW ࣁॶޑ 嬿.还771Ǵ错r > DW ޑ

ॶࣁ 嬿.1229ǴளޕԜኳࠠᇤৡ໔ؒԖԾ࣬ךᜢǴ಄ӝ΋໒ޑۈ଑ᘜଷ೛Ƕ 

 

 

 
߄ 3.1-3Ǻୖኧ՗ी 

 

� җ߄ 3.1-3 ୖኧ՗ीύǴёаว౜ d1ǵd2ǵd3ǵd4 ޑ 错-value εܭ 嬿.嬿5

ДϩǴࢂ຀ᔕᡂኧޑ࿯Ӣኧ္य़ۑӧܭόᡉ๱Ǵྣ౛ᇥᔈஒϐմନǴՠҗࣁ

 аஒϐ੮ӧኳࠠύǴόϒаմନǶ܌ДҽѸ໪ӕ຾ӕрǴޑԖ܌а܌



澳門汽油月消費量之分析與預測 

                                    17       逢甲大學學生報告 ePaper(2012年) 

� ஒୖኧଛΕኳࠠǴёளႣෳኳࠠӵΠǺ 

yt=2还37+25.还3嬿1t+53.71嬿6M1-6嬿.还469M2-4还.56还4M3-16.42嬿7M4+ 

271.4425M5+251.6嬿1还M6+474.375还M7+212.嬿嬿13M还+439.643嬿M9+1还9.22还还M1嬿 

+97.3嬿4嬿M11+͍t  

͍t=嬿.7嬿5还75͍t-1+ ͉t 

͉tɴ 评(嬿,͚
2
) 

  аԜᜪ௢ 

D.D.D.D. ຑ՗ኳࠠຑ՗ኳࠠຑ՗ኳࠠຑ՗ኳࠠ    

੮ΑߥॺךۈႣෳӳᚯǴӧ΋໒ޑΑᕕှԜኳࠠࣁ 12 ฽ၗ਑ޑ੿ჴॶǴஒ

ϐᆶႣෳၗ਑଺КၨǶӧ߄ 3.1-4 ύǴךॺჹႣෳॶϷႣෳ୔໔຾ՉΑДҽ

ፓ᏾Ǵջନа߯ኧ͉Ǵ͉=3嬿瀅྽ДϺኧǶीᆉр ΢Π୔໔ǴޑᒘНྗߞ95%

٠ஒϐฝԋკ׎Ǵ၁ಒၗ਑ፎ࣮߄ 3.1-4Ǵკ 3.1-2 ৡკǴკූࣁ 3.1-3 ࣁ

Ⴃෳ୔໔ԔጕკǶ 

 

ВයВයВයВය    ᢀჸॶᢀჸॶᢀჸॶᢀჸॶ    ႣෳॶႣෳॶႣෳॶႣෳॶ    L95%L95%L95%L95%    U95%U95%U95%U95%    

测A评11测A评11测A评11测A评11    6476 6457.17 6162.39 6751.95 

则EB11则EB11则EB11则EB11    5763 56还5.7嬿 5294.59 6嬿76.还嬿 

MAR11MAR11MAR11MAR11    6393 62还4.42 5还还7.6还 66还1.16 

A错R11A错R11A错R11A错R11    631还 61嬿5.63 5677.13 6534.12 

MAY11MAY11MAY11MAY11    6953 66嬿还.47 61还5.24 7嬿31.7嬿 

测U评11测U评11测U评11测U评11    6还64 63还4.32 5955.91 6还12.72 

测UL11测UL11测UL11测UL11    7566 6还41.64 64嬿9.46 7273.还2 

AUG11AUG11AUG11AUG11    7354 65还还.4还 6146.还1 7嬿3嬿.15 

SE错11SE错11SE错11SE错11    7嬿7还 6623.46 62嬿1.5嬿 7嬿45.41 

OCT11OCT11OCT11OCT11    721嬿 66嬿7.还1 6166.43 7嬿49.2嬿 

评OV11评OV11评OV11评OV11    6还嬿嬿 6325.59 59嬿1.36 6749.还2 

DEC11DEC11DEC11DEC11    69嬿7 646嬿.42 6嬿1还.43 69嬿2.42 

߄ 3.1-4ǺჴሞॶǵႣෳॶǵ95%C显 ॶ 

 

iid 
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კ 3.1-2Ǻූৡკ 

 

კ 3.1-3ǺႣෳ୔໔Ԕጕკ 

җკ 3.1-3 ё࣮рӧ 2嬿11 ԃޑϤД໒ۈǴႣෳॶ೿ຬр ᒘ୔໔ǴЪ᏾ߞޑ95%

ᡏႣෳޔௗεܭჴሞॶߚதӭǴёـǴԜਔ໔ׇӈ଑ᘜޑݤႣෳૈΚ΢Ԗόޑى

ӦБǶࣁΑᕕှԜϩޑݤ݋ӳᚯǴࢂܭᆉрԜኳࠠޑ MSEǵMAEǵM错EǵMA错EǴ၁

ಒၗ਑ፎ࣮߄ 3.1-5Ǻ 

 

߄ 3.1-5ǺMSEǵMAEǵM错EǵMA错E ॶ 
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ಃΒ࿯ಃΒ࿯ಃΒ࿯ಃΒ࿯ǵǵǵǵϩှݤϩှݤϩှݤϩှݤ    

ϩှݤԖٿᅿኳࠠǴ௃ݩӵΠǺ 

� ྽ᡂ౦ኧࣁதኧਔǴࣁуݤኳࠠǺyt=TRt+S评t+CLt+显Rt 

� ྽ᡂ౦ኧόࣁதኧਔǴࣁ४ݤኳࠠǺyt=TRt×S评t×CLt×显Rt 

yt:ӧ t ਔ໔Πޑჴሞᢀჸॶ 

TRt:ӧ t ਔ໔Πޑᖿ༈Ӣኧ 

S评t:ӧ t ਔ໔Πۑޑ࿯Ӣኧ 

CLt:ӧ t ਔ໔Πޑ଑୮Ӣኧ 

显Rt:ӧ t ਔ໔Πޑόೕ߾Ӣኧ 

    

A.A.A.A. ਔ໔ׇӈკਔ໔ׇӈკਔ໔ׇӈკਔ໔ׇӈკ    

 

კ 3.2-1Ǻচۈਔ໔ׇӈკ 

२ӃǴךॺჹচۈኧᏵ຾ՉДҽፓ᏾ǴջӚঁДҽޑኧᏵ४а߯ኧ Ǵ͉͉ =3嬿瀅

྽ДϺኧǶҗკ 3.2-1 ёளޕǴԜၗ਑ᡂ౦ኧࣁதኧǴࢂܭᒧ᏷ҔуݤኳࠠǶ 
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B.B.B.B. XXXX11111111 ϩှݤϩှݤϩှݤϩှݤ    

௦Ҕऍ୯಍ीֽX11ϩှݤჹᡂኧਔ໔ׇӈϐѤঁ੝܄Ǻᖿ༈ǵۑ࿯ǵൻᕉ

ᆶόೕ߾຾Չϩ݋Ƕ 

 

 

კ 3.2-2Ǻѐନۑ࿯Ӣኧਔ໔ׇӈკ 

җკ 3.2-2 ё࣮рӧѐନ௞ۑ࿯ӢኧࡕǴ؂ঁДݨؓޑ઻Ҕໆᒿ๱ਔ໔Զ΢ϲǴ

ёளޕջ٬ؒԖۑ࿯ӢኧޑቹៜǴᐞݨؓߐ੃຤ໆΨ཮ᒿ๱ਔ໔ቚуޑǶ 

 

კ 3.2-3Ǻᖿ༈ൻᕉਔ໔ׇӈკ 

җკ 3.2-3 ё࣮рӧᖿ༈ൻᕉਔ໔ׇӈკ္ǴԖܴᡉڀԖ۳΢ޑᖿ༈Ǵ೭΋ᗺӧ

ѐۑ࿯Ӣኧਔ໔ׇӈკёаளډӕኬ่ፕǶ 
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კ 3.2-4Ǻۑ࿯Ӣኧਔ໔ׇӈკ 

җკ 3.2-4 ё࣮рۑ࿯Ӣኧਔ໔ׇӈკ္ǴԖܴᡉۑޑ࿯ᡂϯǴЀࢂځӧ

؂ԃΎǵΐДਔᐞݨؓߐ੃຤ໆനଯǹۑځ࿯ᡂ౦Ԗຫٰຫεޑᖿ༈ǴΨ

൩ࢂᐞݨؓߐӧ؂ԃ੃຤ໆຫଯޑДҽᆶ੃຤ໆຫեޑДҽǴϐ໔ৡ౦ຫ

ٰຫεǶ 

კ 3.2-5Ǻόೕ߾Ӣኧਔ໔ׇӈკ 

 

җკ 3.2-5 ё࣮рǴӧόೕ߾Ӣኧਔ໔ׇӈკ္ǴԖܴᡉޑѳ֡ኧѳᛙǶ 

7月 
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C.C.C.C. ᙁൂᙁൂᙁൂᙁൂ଑ᘜ଑ᘜ଑ᘜ଑ᘜϩ݋ϩ݋ϩ݋ϩ݋    

 

 

߄ 3.2-1Ǻᙁൂ଑ᘜϩ݋ 

 

ௗ๱ךॺ੝ձჹᖿ༈Ӣኧޑਔ໔ׇӈၗ਑଺ᙁൂ଑ᘜϩ݋ӵ߄ 3.2-1Ǵว౜

R-Square ॶࣁ 嬿.96嬿6ǴΨ൩ࢂԜ଑ᘜኳࠠှޑញૈΚࣁ 96.嬿6%Ǵՠځ DW ॶࣁ

嬿.4779Ǵ错r爲DW ॶ爲嬿.嬿嬿嬿1Ǵҗ DW ᔠݤۓёޕԜ଑ᘜኳࠠූৡ໔Ԗ҅Ծ࣬ךᜢǴ

ၴϸΑ଑ᘜϩޑ݋ଷ೛Ǵ໪ќѦଛ፾ཥኳࠠǴךࢂܭॺஒූৡଛ፾΋໘Ծ࣬ךᜢ

ኳࠠǴ่݀ӵΠკǶ 

 

 

߄ 3.2-2Ǻᙁൂ଑ᘜϩک݋΋໘Ծ࣬ךᜢ໨ 
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җ߄ 3.2-2 ख़ཥଛ፾ኳࠠࡕᇤৡ໨ޑԾ࣬ךᜢᔠෳǴளޕԜ଑ᘜኳࠠ R-Square

ॶΠफ़ࣁ 嬿.还34还ǴΨ൩ݨؓࢂ઻Ҕໆޑᕴᡂ౦Ԗ 还3.4还%ё೏Ԝኳࠠှ܌ញǹՠ

ځ DW ॶᡂࣁ׳ 2.1912Ǵ错r 爲 DW ࣁॶޑ 嬿.还311Ǵ错r > DW ࣁॶޑ 嬿.16还9Ǵளޕ

Ԝኳࠠᇤৡ໔ؒԖԾ࣬ךᜢǴ಄ӝ΋໒ޑۈ଑ᘜଷ೛Ƕ 

ӆҗୖኧ՗ीёளޕԜኳࠠӵΠǺ 

dyt=2997+25.还279t+͍t 

͍t=嬿.715799͍t-1+ ͉t 

͉tɴ 评(嬿,͚
2
) 

Ⴃෳॶኳࠠࣁ߾: yt=TRt+S评t 

 

 

੮ΑߥॺךۈႣෳӳᚯǴӧ΋໒ޑΑᕕှԜኳࠠࣁ 12 ฽ၗ਑ޑ੿ჴॶǴஒϐᆶ

Ⴃෳၗ਑଺КၨǶӧ߄ 3.2-3 ύǴךॺჹႣෳॶϷႣෳ୔໔຾ՉΑДҽፓ᏾Ǵջ

ନа߯ኧ͉Ǵ͉=3嬿瀅྽ДϺኧǶीᆉр Ǵ׎΢Π୔໔ǴஒϐฝԋკޑᒘНྗߞ95%

Ψीᆉр MSEǵMAEǵM错EǵMA错EǴ၁ಒၗ਑ፎ࣮߄ 3.2-3Ǵკ 3.2-6 Ⴃෳ୔໔ࣁ

ԔጕკǴ߄ 3.2-4 ࣁ MSEǵMAEǵM错EǵMA错E  ॶǶޑ
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D.D.D.D. ຑ՗ኳࠠຑ՗ኳࠠຑ՗ኳࠠຑ՗ኳࠠ    

ВයВයВයВය    ᢀჸॶᢀჸॶᢀჸॶᢀჸॶ    ႣෳॶႣෳॶႣෳॶႣෳॶ    L95%L95%L95%L95%    U95%U95%U95%U95%    

测A评11测A评11测A评11测A评11    6476 6624.11 637嬿.79 6还77.42 

则EB11则EB11则EB11则EB11    5763 5929.26 55还1.71 6276.还嬿 

MAR11MAR11MAR11MAR11    6393 653嬿.还5 61还3.56 6还7还.13 

A错R11A错R11A错R11A错R11    631还 63嬿3.92 5919.17 66还还.67 

MAY11MAY11MAY11MAY11    6953 6512.23 6137.46 6还还7.嬿1 

测U评11测U评11测U评11测U评11    6还64 63嬿6.91 5921.5嬿 6692.31 

测UL11测UL11测UL11测UL11    7566 6531.嬿还 6145.39 6916.77 

AUG11AUG11AUG11AUG11    7354 6542.61 6144.97 694嬿.24 

SE错11SE错11SE错11SE错11    7嬿7还 6352.6嬿 5974.嬿3 6731.17 

OCT11OCT11OCT11OCT11    721嬿 65还1.72 61还4.嬿7 6979.37 

评OV11评OV11评OV11评OV11    6还嬿嬿 63还9.66 6嬿嬿7.77 6771.54 

DEC11DEC11DEC11DEC11    69嬿7 6625.嬿还 6226.72 7嬿23.44 

߄ 3.2-3ǺჴሞॶǵႣෳॶǵ95%C显 ॶ 

 

 

კ 3.2-6: Ⴃෳ୔໔Ԕጕკ 

җკ 3.2-6 ёа࣮ډǴӧ 2嬿11 ԃޑϤД໒ۈǴႣෳॶ೿ຬр ᒘ୔໔Ǵߞޑ95%

Ъ᏾ᡏႣෳޔௗεܭჴሞॶߚதӭǴёـǴԜਔ໔ׇӈ଑ᘜޑݤႣෳૈΚ΢Ԗό

ޑᆉрԜኳࠠࢂܭӳᚯǴޑݤ݋ΑᕕှԜϩࣁӦБǶޑى MSEǵMAEǵM错EǵMA错EǴ

၁ಒၗ਑ፎ࣮߄ 3.2-4Ǻ 

 
߄ 3.2-4ǺMSEǵMAEǵM错EǵMA错E ॶ 
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ಃΟ࿯ಃΟ࿯ಃΟ࿯ಃΟ࿯ǵǵǵǵࡰኧѳྖࡰݤኧѳྖࡰݤኧѳྖࡰݤኧѳྖݤ    

 

კ 3.3-1Ǻؓݨ઻Ҕໆচۈਔ໔ׇӈკ 

२ӃǴךॺჹচۈኧᏵ຾ՉДҽፓ᏾ǴջӚঁДҽޑኧᏵ४а߯ኧ Ǵ͉͉ =3嬿瀅

྽ДϺኧǶவკ 3.3-1 ୏ؒԖܴᡉᡂεݢ࿯ᡂ౦ۑਔ໔ׇӈۈǴচډॺёа࣮ך

ᖿ༈Ǵ߄Ңᡂ౦ࣁதኧǴϷᡂ౦ኧѳᛙǴӢԜךॺᒧҔ Winters Method-Additive

ኳࠠբଛ፾Ƕ 
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߄ 3.3-1Ǻୖኧ՗ी 

җ߄ 3.3-1 ёᕇளӚঁୖኧޑ՗ीॶǴёޕᖿ༈໨ۑک࿯໨೿όᡉ๱Ǵж߄

೭ঁٿᡂኧჹԜኳࠠޑቹៜόεǶࡰኧѳྖݤӧ಍ी΢٠όࢂ΋ঁֹ๓ޑБݤǴ

ӢԜջ٬ᖿ༈໨ۑک࿯໨೿όᡉ๱ǴךॺϝฅעѬॺߥ੮ӧኳࠠϣǶฅךࡕॺஒ

Ӛঁୖኧ՗ीॶ஥ΕǴ൩ளډΑࡰኧѳྖݤႣෳБำԄǺ 

1 1

1 1

: 0.62567( ) (1 0.62567)( )

: 0.00100( ) (1 0.00100)

: 0.00100( ) (1 0.00100)

: ( )

t t t s t t

t t t t

t t t t s

t m t t t s m

Level L Y S L b

Trend b L L b

Seasonal S Y L S

Forecast F L b m S

− − −

− −

−

+ − +

= − + − +
= − + −

= − = −
= +

 

Lt: the level bt:the growth rate st: the seasonal factor of the time 

series in period t 

ႣෳВය ੿ჴॶ Ⴃෳॶ ፓ᏾Ⴃෳॶ U95 L95 ፓ᏾ U95 ፓ᏾ L95 

测an-12 6476 6346.756还7 655还.31543 65还6.24655 61嬿7.26719 6还嬿5.7还还1 631嬿.还43 

则eb-12 5763 6234.嬿79还1 5还1还.47449 6516.661还5 5951.49777 6嬿还2.21773 5554.731 

Mar-12 6393 63嬿7.1277还 6517.3653还 6627.11979 59还7.1357还 6还4还.嬿2379 61还6.7嬿7 

Apr-12 631还 6367.97嬿13 6367.97嬿13 6721.49还31 6嬿14.44194 6721.49还31 6嬿14.442 

May-12 6953 66还3.33522 69嬿6.113嬿6 7嬿67.54159 6299.12还还6 73嬿3.12631 65嬿9.1 

测un-12 6还64 669嬿.嬿2还7还 669嬿.嬿2还7还 71嬿2.6932还 6277.3642还 71嬿2.6932还 6277.364 

测ul-12 7566 693还.47675 7169.75931 7377.还11嬿2 6499.1424还 7623.73还嬿6 6715.7还1 

Aug-12 7354 67嬿嬿.91927 6924.2还324 7165.44312 6236.39541 74嬿4.29122 6444.275 

Sep-12 7嬿7还 6952.41还29 6952.41还29 744嬿.还还嬿63 6463.95594 744嬿.还还嬿63 6463.956 

Oct-12 721嬿 6724.6还241 694还.还3还49 7236.嬿嬿794 6213.356还还 7477.2嬿还2 642嬿.469 

评ov-12 6还嬿嬿 6653.9嬿嬿2 6653.9嬿嬿2 71还7.1519还 612嬿.64还41 71还7.1519还 612嬿.64还 

Dec-12 69嬿7 6575.66413 6794.还5293 713嬿.嬿1646 6嬿21.311还 7367.6还36还 6222.嬿22 

߄ 3.3-2 ႣෳॶϷځፓ᏾ 
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ӧ߄ 3.3-2 ύǴךॺჹႣෳॶϷႣෳ୔໔຾ՉΑДҽፓ᏾Ǵջନа߯ኧ

͉Ǵ͉=3嬿瀅྽ДϺኧǶฅࡕஒ੿ჴॶǵႣෳॶǵፓ᏾Ⴃෳॶǵ΢Π୔໔ǵፓ

᏾ӟޑ΢Π୔໔ӈԋ߄਱Ƕ 

 

კ 3.3-4ǺႣෳკ 

ӧკ 3.3-4 ύǴ܌ԖޑႣෳॶࣣᆶ੿ჴॶ࣬ѐόᇻǴ߄Ңךॺࡌ܌ҥр

ٰ՗ीԄޑႣෳૈΚؼࢂӳޑǶӆҗ Ԗ܌Ⴃෳკёа࣮рǴޑᒘНྗߞ95%

ጄൎϐϣǴ໻Ԗޑᒘ୔໔ߞႣෳॶࣣӧޑ 1 ฽ᢀෳॶࢂပӧ ޑᒘ୔໔ߞ95%

ᜐࣚ߈ߕǴࣁ 2嬿11 ԃ 还 ДǶऩவ᏾ᡏٰ࣮ǴࡰኧѳྖޑݤႣෳ߄౜Ǵၨਔ

໔ׇӈ଑ᘜϷϩှޑݤႣෳ߄౜٫ࣁǴ߄Ң၀ኳԄޑႣෳૈΚ㤆ό凿 

MSE 4332嬿.2314 

MAE 166.9943 

M错E 1.54嬿7 

MA错E 2.2641 

 

߄ 3.3-3 MSEǵMAEǵM错EǵMA错E ॶ 

 

ӧ߄ 3.3-3 ύǴךॺёа࣮ډ MA错E ࣁ 2.26Ǵλܭ 5Ǵਥ‵߻ॊ勵䬲侶՗঑

䞩Ǵ೭ࢂ΋ঁߚதλޑᇤৡǴӢԜႣෳਏ݀΢٫Ƕ 
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ಃѤ࿯ಃѤ࿯ಃѤ࿯ಃѤ࿯ǵǵǵǵSeasonal AR显MA ModelSeasonal AR显MA ModelSeasonal AR显MA ModelSeasonal AR显MA Model    

 

კ 3.4-1Ǻؓݨ઻Ҕໆচۈਔ໔ׇӈკ 

२ӃǴךॺჹচۈኧᏵ຾ՉДҽፓ᏾ǴջӚঁДҽޑኧᏵ४а߯ኧ͉Ǵ͉=3嬿瀅

྽ДϺኧǶவკ 3.4-1 ୏ؒԖܴᡉᡂεݢ࿯ᡂ౦ۑਔ໔ׇӈۈǴচډॺёа࣮ך

ᖿ༈Ǵ߄Ңᡂ౦ࣁதኧǴջᡂ౦ኧѳᛙǴӢԜคሡ଺ၗ਑ᙯඤǶ 
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კ 3.4-2Ǻচۈၗ਑ޑ AC则 Ϸ 错AC则 

வკ 3.4-2 ёа࣮ډǴAC则 dies down slowly Ъ 错AC则 cuts off after lag 

2Ǵ߄Ңѳ֡ኧόѳᛙǶ྽ѳ֡ኧόѳᛙਔ໪ჹၗ਑଺ৡϩǴৡϩޑБԄԖᙁൂ

ৡϩǵۑ࿯ৡϩᆶӕਔ଺ᙁൂৡϩϷۑ࿯ৡϩΟᅿǶךॺӃ଺΋ԛৡϩǶз z t = 

y t - y t-1 
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კ 3.4-3Ǻ΋ԛৡϩޑࡕ AC则 Ϸ 错AC则 

வკ 3.4-3 ΋ԛৡϩޑࡕ AC则 ёа࣮ډǴLag12 ک Lag24 ຬрΑٿ७኱ྗৡǴ

࿯ৡϩǴз z t = y t - y t-12Ƕۑॺሡा଺ך࿯ൻᕉǴӢԜۑޑа၀ၗ਑Ԗܴᡉ܌
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კ 3.4-4Ǻۑ࿯ৡϩޑࡕ AC则 Ϸ 错AC则 

வკ 3.4-4 ޑࡕ࿯ৡϩۑ AC则 Ϸ 错AC则 ёа࣮ډǴAC则 კԖܴᡉޑ cut offǴ

Ъ 错AC则 კ dies down quicklyǶ܌а {z t} ౜ӧς࿶ѳᛙΑǶ 

 

Ӣࣁ Autocorrelation ӧ Lag 12 ೀॄࣁॶЪຬрΑٿ७኱ྗৡ,ךॺଛ፾ኳ

ࠠ MA(1,1)*SMA(1),ջ Airline ModelǶךॺᒧ᏷നεཷ՟՗ीݤǶ 

 

தኧ໨՗ीॶ4.1 ࣁ还975Ǵ错-value ךа܌Ǵޑ䩒๱ࢂ嬿.1664>嬿.嬿5Ǵό ࣁ

ॺްѐኳࠠύޑதኧ໨Ƕ 
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௭ѐதኧ໨ϐࡕǴ܌Ԗୖኧޑ 错-value爲嬿.嬿5Ǵ೿ࢂᡉ๱ޑǶஒӚୖኧ՗ीॶ

஥ΕኳࠠύǴளךډॺޑႣෳБำԄӵΠǺ 

 
12 12(1 )(1 ) (1 )(1 )t tB B Z B B aθ− − = − − Θ  

1θ̂  =  嬿.3711嬿, 错-value of 1θ̂  爲 嬿.嬿嬿嬿1. 

Θ̂  =  嬿.72931, 错-value of Θ̂ 爲 嬿.嬿嬿嬿1. 

2σ̂  =  19242.嬿7  

 

 

 კ 3.4-5Ǻූৡޑ AC则 Ϸ 错AC则 

 



澳門汽油月消費量之分析與預測 

                                    33       逢甲大學學生報告 ePaper(2012年) 

 ӧკ 3.4-5 ύǴਥᏵූৡޑ AC则 კک 错AC则 კǴ܌Ԗޑ Lag ೿ӧٿ७኱ྗৡ

ϐϣǴନΑ 错AC则 ޑ Lag17 ೀǴӢԜ೭ঁኳࠠࢂӝ፾ޑǶௗΠٰǴ㵝Αᔠᡍኳࠠ

کۓॺ຾ՉқᏓॣᔠךցӝ፾Ǵࢂ Ljung-Box ᔠۓǶ΋ঁӳޑଛႬኳࠠූৡѳ֡

ኧࣁ 嬿Ǵᡂ౦ኧࣁதኧЪූৡ۶Ԝό࣬ᜢǴջࣁқᏓॣǶ 

 

 

 

 

 

ӧკ 3.4-6 ύǴךॺ଺қᏓॣᔠۓ. 

H嬿:{z t} ࢂқᏓॣ 

H1:{z t} όࢂқᏓॣ 

Ӣࣁჹ؂ܭ΋ঁ LagǴ错-values ೿εܭ

嬿.1ǴӢԜךॺόૈ๊ܔ H嬿Ƕ ӢԜූৡࢂ

қᏓॣǴ೭ঁኳࠠࢂӝ፾ޑǶ 

 

 

 

 

ӧ߄ 3.4-1 ύǴךॺ଺ Ljung-Box ᔠۓǶ 

0 1 2: 0hH ρ ρ ρ= = = =L  

െ 3定4-6˖W間ite Noise Test 

㺘 3定4-1 Ljung-Box ⃒ᇊ 
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1:H ԿϿԖ΋ঁ 0iρ ≠  

வ Ljung-Box ᔠך่݀ޑۓॺޕၰǴჹ؂ܭ΋ঁ LagǴ错-values ೿εܭ 嬿.1Ǵ

ӢԜךॺόૈ๊ܔ H嬿Ƕ ӢԜූৡࢂқᏓॣǴ೭ঁኳࠠࢂӝ፾ޑǶ 

 

 

ႣෳВය ੿ჴॶ Ⴃෳॶ ፓ᏾Ⴃෳॶ U95 L95 ፓ᏾ U95 ፓ᏾ L95 

测an-12 6476 6394.91952 66嬿还.嬿还35 6123.嬿4157 6666.79747 6还79.96645 6336.2嬿嬿56 

则eb-12 5763 62还1.34516 5还62.5还还还2 596嬿.17嬿95 66嬿2.51937 61还3.76还93 5541.4嬿还71 

Mar-12 6393 6367.77913 65还嬿.嬿3还44 6嬿嬿3.92735 6731.63嬿92 6943.还9691 6216.17996 

Apr-12 631还 636嬿.69还79 636嬿.69还79 595还.67469 6762.722还9 6762.73嬿27 595还.6673 

May-12 6953 673还.69还49 6963.32177 63嬿1.还2479 7175.57219 74嬿嬿.2嬿35 6526.44嬿嬿4 

测un-12 6还64 6761.14526 6761.14526 6292.嬿嬿361 723嬿.2还69 723嬿.29552 6291.99499 

测ul-12 7566 71嬿7.52242 7344.439还3 66嬿还.19373 76嬿6.还511 7还43.77769 6还45.1嬿197 

Aug-12 7354 6还3嬿.嬿还33还 7嬿57.752还3 63嬿2.29139 7357.还7537 75还5.55452 6529.95114 

Sep-12 7嬿7还 7137.嬿嬿446 7137.嬿嬿446 65还2.2嬿752 7691.还嬿139 7691.还1159 65还2.19733 

Oct-12 721嬿 6还6嬿.71163 7嬿还9.4嬿2嬿1 62还嬿.16457 7441.25还69 7669.95974 65嬿还.还4429 

评ov-12 6还嬿嬿 6761.9嬿374 6761.9嬿374 6156.7嬿11还 7367.1嬿631 7367.11743 6156.69嬿嬿6 

Dec-12 69嬿7 6672.36嬿92 6还94.77296 6嬿43.46还73 73嬿1.25312 7523.67671 6265.还692 

 

 

ӧ߄ 3.4-2 ύǴךॺჹႣෳॶϷႣෳ୔໔຾ՉΑДҽፓ᏾Ǵջନа߯ኧ͉Ǵ

͉=3嬿瀅྽ДϺኧǶฅࡕஒ੿ჴॶǵႣෳॶǵፓ᏾Ⴃෳॶǵ΢Π୔໔ǵፓ᏾ӟޑ΢

Π୔໔ӈԋ߄਱Ƕ 

 

კ 3.4-7 ႣෳॶǴႣෳ୔໔Ϸ੿ჴॶԔጕკ 

㺘 3定4-2 乀⑜٬ˈ乀⑜॰䯃৺ⵏሖ٬ 
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ӧკ 3.4-7 ύǴךॺёа࣮ډǴ܌ԖޑႣෳॶࣣᆶ੿ჴॶ࣬ѐόᇻǴ

ǶӆҗޑӳؼࢂႣෳૈΚޑҥрٰ՗ीԄࡌ܌ॺךҢ߄ ႣޑᒘНྗߞ95%

ෳკёа࣮рǴ܌ԖޑႣෳॶࣣӧߞᒘ୔໔ޑጄൎϐϣǶऩவ᏾ᡏٰ࣮Ǵ

AR显MA Seasonal Model ǵਔ໔ׇӈ଑ᘜϷϩှݤኧѳྖࡰ౜Ǵၨ߄Ⴃෳޑ

 ႣෳૈΚᗋόᒱǶޑҢ၀ኳԄ߄٫Ǵࣁ౜߄Ⴃෳޑݤ

 

MSE 19277.还嬿9嬿 

MAE 11嬿.1933 

M错E 嬿.2嬿95 

MA错E 1.4331 

 

߄ 3.4-3 MSEǵMAEǵM错EǵMA错E ॶ 

    

ӧ߄ 3.3-3 ύǴךॺёа࣮ډ MA错E ࣁ 1.4331 λΪ 5Ǵਥ‵߻ॊ勵䬲侶՗঑

䞩Ǵ೭ࢂ΋ঁߚதλޑᇤৡǴӢԜႣෳਏ݀ߚதӳǶ 
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ಃϖ࿯ಃϖ࿯ಃϖ࿯ಃϖ࿯ǵǵǵǵന٫ኳࠠന٫ኳࠠന٫ኳࠠന٫ኳࠠ    

ճҔӧಃΒകಃΟ࿯ϟಏޑຑ՗ྗ߾ǴаϷҁക٬ҔΑਔ໔ׇӈ଑ᘜ

ǵAR显MAݤኧѳྖࡰǵݤǵϩှݤ ኳԄǴϩ݋ᐞݨؓࢪ੃຤ໆǴ٠Ъஒჴሞ

ॶᆶӚᅿБޑݤႣෳॶ଺КၨǴ܌ीᆉрٰޑӚঁኳࠠޑ MADǵMSEǵM错Eǵ

MA错E ߄ॺᛤᇙрΑךॶǴޑ 3.5-1Ƕ 

 

 
ਔ໔ׇӈ

଑ᘜ 
ϩှࡰ ݤኧѳྖݤ 

Seasonal 

AR显MA Model 

ROOT MSE 457.936 537.还6还 2嬿还.135 13还.还44 

MAD 392.4嬿9 446.367 166.994 11嬿.193 

M错E 5.57嬿 5.嬿95 1.54嬿 嬿.2嬿9 

MA错E 5.57嬿 6.316 2.264 1.433 

 

߄ 3.5-1 ѤঁኳࠠѤᅿྗޑ߾ॶ 

 

வ߄ 3.5-1 ޑϐѦǴќѦΟᅿኳࠠݤёа࣮рǴନΑϩှ่݀ޑ MA错E ॶ೿

λܭ 5Ǵନ໒ኳࠠӝ፾ϐѦǴךॺёаᇥচۈኧᏵΨࢂКၨᓬ፦ޑኧᏵǶჹܭѤ

ᅿ኱ྗǴSeasonal AR显MA Model ೿ԖനλॶǴӢԜ Seasonal AR显MA Model നࢂ

፾ӝ೭΋ҽၗ਑ޑኳࠠǶ 
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ಃѤക ่ፕᆶࡌ᝼ 
 

ӧҁԛൔ֋ύǴךॺӅ٬ҔΑਔ໔ׇӈ଑ᘜݤǵϩှݤǵࡰኧѳ

ྖวک AR显MA Seasonal Model ѤᅿБٰݤϩ݋ᐞݨؓޑߐ੃຤௃ݩǴ

ԂҔኬҁѦႣෳޑБٰݤஒ 2嬿11 ԃޑჴሞॶکႣෳॶբКၨǴ่݀

ว౜ӧ MSEǵMADǵM错EǵMA错E Ѥঁྗ߾ϐΠǴAR显MA Seasonal Model

ॺॷҗךǴӢԜݤБޑനӳࣁ AR显MA Seasonal Model ٰ่݀݋ϩޑ

ளр่ፕکගࡌٮ᝼Ƕ 

 

ҁԛϩ่ޑ݋ፕࡌک᝼ԖаΠ൳చǺ 

1.ᐞߐӦ୔ݨؓޑ੃຤ໆӸӧܴᡉޑДҽݢ୏Ǵ2Дҽ੃຤നϿǴฅ

ډቚуǴុ࡭੃຤ໆᒿДҽࡕ 7Дၲډঢ়ॶǴฅុ࡭ࡕΠफ़Ǵډޔԛ

ԃ 2ДǶ 

 

2.ᐞߐӦ୔ݨؓޑ੃຤ໆᒿԃҽԖܴᡉޑ΢ϲᖿ༈Ǵவ 2嬿嬿1 ԃ 3嬿嬿嬿

ίϦϲኧໆભډ 2嬿11 ԃޑ 7嬿嬿嬿 ίϦϲኧໆભǶԃቚߏ౗ऊࣁ 7.还%Ƕ 

 

੃ݨؓޑߐεǶёаႣෳஒٰᐞ׳ሀቚԶޑ୏ό཮ᒿ๱ԃҽݢ࿯ۑ.3

຤ໆΨό཮Ԗݢ୏ޑቚуǶ 
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ࣁǴؒԖӢߏѳᛙቚុ࡭੃຤ໆݨؓ.4 2嬿嬿1 ԃߓޑ൤ԠᏯکݾ 2嬿11

ԃޑճК٥ᏯݾᏤठޑ୯ሞݨሽᡂ୏Զᡉ๱ᡂ୏Ǵ೭ᇥܴؓݨሽ਱Ψ

ؒԖډڙ೭ٿԛᏯޑݾፂᔐǴᔈ၀ᘜфܭᐞޑ۬ࡹߐԖਏፓ௓Ǵॶள

Ѡ᡼۬ࡹᏢಞǶ
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