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中文摘要中文摘要中文摘要中文摘要    

  Ѡ٢ӧΐΖ̋ԃࡕҗԐයޑୋВᅌय֧Ǵૈ׳ᙯࠠࣁύ

λҾǹךॺԖᑫ፪ჹԜౢޑӛϷఈుΕϩǴаԃӚঁД

ᗲ٢ౢໆࣁϩၗǴၸीႣෳаϷ࣬ᜢБݤǴӣ៝Ѡ٢߈

ΟΜӭԃٰԋфวޑᐕўǶҁൔ٬Ҕਔ໔ׇӈᘜݤǵϩှݤǵ

ǵARIMAݤኧѳྖࡰ ѤᅿБݤीଛኳࠠǴߥ٠੮നࡕ 12 ၗ

ٰኬҁѦႣෳǴௗӆճҔ MSEǵMAEǵMPEǵMAPE Ѥঁྗٰ߾ղᘐ

аѤᅿБݤՖޣၨ٫Ǵ٠ᒧрന٫ኳࠠǹϩπڀа SAS ी೬ᡏ

ǴԜၗനӝ߾ว٩ᏵႣෳྗࡕനޑزЬǶࣴࣁфૈႣෳϩޑ

аࡰኧѳྖݤ-Winters уݤኳԄǴҁႣෳ่݀ૈගٮѠ٢ޑ

ᔮౣୖԵǴ٠ගϲᝡݾΚǶ 
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AbstractAbstractAbstractAbstract    

Taiwan dairy industry started in 1980.  We are interested in this industry 
and would like to model monthly milk productions and to forecast it. We 
consider monthly of fresh milk production from January 1999 to December 

2009. We reserve the last 12 observations for out-of-sample forecasts.  We 

employ four kinds of statistical methods/models for forecasting, which included 

the time series regression, exponential smoothing, decomposition method, and 

the ARIMA model. We use MSE, MAE, MPE, and MAPE four criteria to 
evaluate the above-mentioned four methods to choose the best model.  
We employ SAS statistical package to analyze data set. The results 
show that exponential smoothing method – Winters additive model is the 
best model based on out-of-sample forecast. 

 

 

 

KeywordKeywordKeywordKeyword：：：：ARIMA;  Decomposition Method; Exponential Smoothing; production 

          ; out-of-sample forecast. 
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ಃകಃകಃകಃക    ᆣፕᆣፕᆣፕᆣፕ    
ѠԐයၭӭаԯഝᙂ१բࣁނЬǴډޔ 1957 ԃၭൺ໒ۈቶႀၭ
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ϿǴЀځᏱԖቶεѳচࠄޑѠࢂӄѠ٢ౢख़ᙼǴځԃহྕ֡ۑຬၸύч

ӦǴ܌аӧၭೌמၭہࣴวрȨ٢ФᡏϣखғౢೌמȩǴճҔо҆ۑФ

ܰᚶѫǴڗрखजհএǴহϺӧ౽Կжѫ҆Ǵᕷ़ࡕжаϷᗲޑ٢ғౢໆǶ
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  চۈၗٰԾ AREMOS Ѡ୯ϣीၗسϐȨȨȨȨѠӦπғౢीၗѠӦπғౢीၗѠӦπғౢीၗѠӦπғౢीၗ

ȐȐȐȐIND.bnkȑǴȑǴȑǴȑǴٰྍٰྍٰྍٰྍǺǺǺǺᔮीೀᔮीೀᔮीೀᔮीೀȩǴȩǴȩǴȩǴၗӜᆀࣁၗӜᆀࣁၗӜᆀࣁၗӜᆀࣁȨȨȨȨғౢໆғౢໆғౢໆғౢໆɡɡɡɡᗲ٢ᗲ٢ᗲ٢ᗲ٢ȐȐȐȐϦᏒϦᏒϦᏒϦᏒȑȑȑȑ

ʏʏʏʏProduction-Fresh Milk(metric tons))))ǴǴǴǴQ0850010 MȩȩȩȩǴၗᓎࣁДҽȐMǴ

monthlyȑǴጄൎଆԾ 1999 ԃДҽԿ 2010 ԃΜΒДҽǴߥ٠੮നࡕ 12 ၗ

(2010 ԃДҽԿ 2010 ԃΜΒДҽ)ႣෳǶीໆൂՏࣁϦᏒǴӅी 144 Ԗਏ

ၗǶຝၗڗԾύѧຝֽࠄຝઠϐӚӦД֡ྕၗǴӆԾՉ၂ᆉѳ֡

ளځӄѠД֡ྕǶ 

 

ಃΒകಃΒകಃΒകಃΒക    ࣴزҞޑϷБزࣴݤҞޑϷБزࣴݤҞޑϷБزࣴݤҞޑϷБݤ    

 ำࢬزࣴ 2-1

 
კ  ำკࢬزࣴ   2-1-1

ҁൔࢬزࣴޑำӵკ 2-1-1 २ӃךॺӃפ൨ӝޑၗǴ،ךۓॺޑᚒǴѠ

ᗲ٢ДౢໆϐϩǴௗΠٰӆٰჹচۈၗբϩǶ໒ۈӃղᘐচۈၗځ

ѳ֡ኧکᡂ౦ኧࢂցѳᛙǴаϷࢂցԖᖿ༈Ƕௗךॺ٩ׇ٬Ҕਔ໔ׇӈӣᘜ

Ϸݤኧѳྖࡰǵݤǵϩှݤ ARIMA ଛኳࠠǴ٠ჹ 2010 ԃޑᗲ٢ౢໆႣෳǶ

നࡕஒߥ੮ޑΜΒჴॶᆶႣෳॶҔ MSEǵMADǵMPE Ϸ MAPE Ѥঁྗٰ߾ຑ

Ǵ٠ᒧрനޑ٫ଛኳࠠǶ 

ၗ߃ 

 

კ 2-1-2 ਔ໔ׇӈკǴ০ۈФѪғౢໆচࣁ X ДҽǴவࣁື 1999 ԃ 1 Д
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໒ۈԿ 2009 ԃ 12 ДǴ০ Y  ՏǶൂࣁФѪғౢໆǴаϦᏒࣁື

வკ 2-1-1 চׇۈӈკёа࣮рౢໆԖܴᡉۑ܄ǹՠׇࢂӈკؒࢂԖᖿ༈ޑǴ 

วёளޕǴহౢۑໆଯܭоۑᗲ٢ౢໆǴЪևۑᡂϯǶ 

 

 

კკკკ 2222----1111----2222    

2-2 ၗϩБݤ 

1.ᙁϟਔ໔ׇӈᘜݤȐTime Series Regressionȑ 

 

 ਔ໔ׇӈࢂಔҔਔ໔௨ׇޑᒿᐒᡂኧ ൳Я܌ԖሦୱҔډޑਔ໔ׇӈ 

ӵ:୯ϣғౢЛᚐ(GDP) ޣሽࡰኧ(CPI) ༊ ճ ਔ໔ׇӈ

ЬाᘜϩࣁǴӢҥኳࠠуаϩࡌٰݤБޑၗ۳۳όૈаᘜϩޑ

Ԗ࣬ᜢǴ೭ᅿׇӈ࣬ڀৡᆶӚᢀෳॶ໔೯தූޑӢ݀ኳࠠǶԶਔ໔ׇӈύࢂ

ᜢ܄ςၴङΑӚᢀෳॶࣁᐱҥޑѸाଷǶӢԜǴਔ໔ׇӈᘜϩ٩ࢂ

ྣᡂኧҁيၸѐޑၗ܌Ӹӧޑᡂ౦ࠠᄊٰࡌҥኳࠠǶਔ໔ׇӈᘜࢂݤஒ

ਔ໔ׇӈаᖿ༈(TrendǹTRt)ǵۑ(SeasonǹSNt)Ϸූৡ(εt)ٰ߄ҢǶ 

 

ਔ໔ׇӈኳࠠǺ tttt SNTRy ε++=  

 

ኳࠠଛӳϐךࡕॺճҔΠӈٿᅿᔠۓᔠԜኳࠠԖคၴϸᇤৡϐଷ  

),0(~ 2σε N
iid

t     

㓏㦘∎䞷Ⓙ䤓㴱⸩崂便㟧承Ⱁₚ: 
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Durbin-Watson(DW)ᔠۓǺ 

ЬाҔаᔠۓᘜϩύූޑৡࢂցӸӧԾ࣬ךᜢǴӧঁӝޑኳύǴ

 ႟Ƕࣁ܄ᜢ࣬ޑኳࠠύǴූৡ۶ԜޑҢঁӝ߄ॺଷූৡ۶Ԝค࣬ᜢǴך

 

ᔠۓೕ߾Ǻ 

   Pr<DW ޑॶλܭᡉНྗα =0.05 ਔǴ߄ҢᡉʈӸӧ҅Ծ࣬ךᜢǶ 

   Pr>DW ޑॶλܭᡉНྗα =0.05 ਔǴ߄ҢᡉʈӸӧॄԾ࣬ךᜢǶ 

 

2. ᙁϟϩှݤ(Decomposition Method) 

ϩှݤёϩࣁуݤኳࠠᆶ४ݤኳࠠǴ 

уݤኳࠠǺ 

yt=TRt+SNt+CLt+IRt 

४ݤኳࠠǺ 

yt= TRt×SNt×CLt×IRt 

ytǺᢀჸॶ 

TRtǺᖿ༈Ӣη 

SNtǺۑӢη 

CLtǺൻᕉӢη 

IRtǺόೕ߾Ӣη 

 

ᡂ౦ኧࣁதኧਔ೯த٬ҔуݤኳࠠǴᡂ౦ኧόѳᛙਔǴ೯த٬Ҕ४ݤኳ

ࠠǴҗϐޑচׇۈӈკ2-˞-2 ёׇޕӈޑᡂ౦ኧ٠ؒԖᅌቚεޑӛǴ܌

аךॺ،٬ۓҔϩှޑݤуݤኳԄբीǶ(ς٬ҔҬܰВፓคቹៜǴ܌а௦

ҔচҁኳԄǶ) 

ኳࠠଛӳϐךࡕॺճҔΠӈٿᅿᔠۓᔠԜኳࠠԖคၴϸᇤৡϐଷ  

),0(~ 2σε N
iid

t     

㓏㦘∎䞷Ⓙ䤓㴱⸩崂便㟧承Ⱁₚ: 

Durbin-Watson(DW)ᔠۓǺ 

ᔠۓೕ߾Ǻ 

   Pr<DW ޑॶλܭᡉНྗα =0.05 ਔǴ߄ҢᡉʈӸӧ҅Ծ࣬ךᜢǶ 
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   Pr>DW ޑॶλܭᡉНྗα =0.05 ਔǴ߄ҢᡉʈӸӧॄԾ࣬ךᜢǶ 

 

3. ᙁϟࡰኧѳྖݤȐExponential SmoothingȑǺ 

    ଷਔ໔ׇӈޑᄊ༈ڀԖᛙ܈܄ۓೕ܄߾Ǵ܌аਔ໔ׇӈёаӝޑ༈

ۯǶԶࡰኧѳྖݤஒӄයѳ֡ک౽ѳ֡ޑᓬᗺߥ੮Ǵό௭కၸѐޑኧᏵǴՠ

ᇻᚆǴ፟ޑǴջᒿኧᏵၗࡋቹៜำޑ๏ϒᅌ෧১ࢂ ϒᅌԏᔙࣁ႟ޑ Ƕೌ 

 

Ъᡂ౦܄ۑၗևޑॺךǶݤᅿБޑғౢႣෳύதҔࢂݤኧѳྖࡰ

ኧѳᛙਔǴךॺ٬ҔWinters Method‐AdditiveଛǹऩԖۑ܄ՠᡂ౦ኧόѳ

ᛙਔǴךॺ٬߾ҔWinters Method‐MultiplicativeǶԶၗऩؒࢂԖևۑ܄Ǵ

ՠԖϲޑᖿ༈Ъᖿ༈Ԗ෧ޑຝਔǴךॺ٬ҔDamped Trend ଛǶ 

 

   аΠ܌ࣁϟಏϐΟᅿኳࠠǺ 

 

Winters Method‐AdditiveኳࠠǺ 

  Lt = ͉(YtɡSt-s)ɠ(1ɡ͉)(Lt-1ɠbt-1) 

  bt = ͋(LtɡLt-1)ɠ(1ɡ͋) bt-1 

  St = ͌(YtɡLt-1)ɠ(1ɡ͌) St-s 

  Ft+m = (Ltɠbtm) St-s+m 

 

Winters Method‐Multiplicative ኳࠠǺ 

  Lt = ͉(Yt/St-s)ɠ(1ɡ͉)(Lt-1ɠbt-1) 

  bt = ͋(LtɡLt-1)ɠ(1ɡ͋) bt-1 

  St = ͌(Yt/Lt-1)ɠ(1ɡ͌) St-s 

  Ft+m = (Ltɠbtm) St-s+m 

 

Damped Trend Exponential SmoothingޑኳࠠࣁǺ 

  Lt = ͉Ytɠ(1ɡ͉)(Lt-1ɠ bt-1) 

  bt = ͋(LtɡLt-1)ɠ(1ɡ͋ ) bt-1 

 

җϐޑচׇۈӈკ 2-1-2 ёׇޕӈޑᡂ౦ኧ٠ؒԖᅌቚεޑӛǴ܌аך

ॺ،٬ۓҔࡰኧѳྖޑݤ Winters Method‐Additiveଛ Ƕ 
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4. ᙁϟ ARIMA ኳࠠϩݤ 

    ARIMA 模型全稱為自回歸移動平均模型自回歸移動平均模型自回歸移動平均模型自回歸移動平均模型(Autoregressive Integrated Moving Average 

Model,簡記 ARIMA)，又稱為 box-jenkins 模型模型模型模型。其中 ARIMA（（（（p，，，，d，，，，q））））稱為差分自回歸移

動平均模型，AR 是自回歸, p 為自回歸項; MA 為移動平均，q 為移動平均項數，d 為時間序列成

為平穩時所做的差分次數。ӧ ARIMA ኳࠠϩݤਔǴךॺёϩࣁѤঁᡯǺ(1)ᒣ

ኳࠠǺճҔၗפрёҔޑ ARIMA ኳࠠǹ(2)ीǺஒၗܫΕኳࠠύפр

ኳࠠύୖޑኧǹ(3)ບᘐϩǺҔόӕޑບᘐϩݤѐΑှኳࠠࢂցჹزࣴܭၗ

ࣁӝޑǴаᕇளനಖኳࠠǹ(4)ႣෳǺפрനಖኳࠠࡕǴջёҔפܭрࣴ

 ਔ໔ׇӈႣෳॶǶޑၗز

     ARIMA 模型建模的基本條件是要求待預測的數列滿足平穩的條件，即個體值要圍繞序列均

值上下波動，不能有明顯的上升或下降趨勢，如果出現上升或下降趨勢，需要對原始序列進行差

分平穩化處理。 

㓏㦘∎䞷Ⓙ䤓㴱⸩崂便㟧承Ⱁₚ: 

ௗΠٰךॺჹኳࠠқᏓॣᔠۓаϷൂਥᔠٰۓղᘐኳࠠࢂցӝ 

қᏓॣᔠۓ: 

      0H : white noise 

 

      1H : no white noise 

 

،ೕ߾Ǻ 

    P‐value ε0.05ܭǴ߾ό๊ܔ H0Ǵ಄ӝқᏓॣǴ߄ኳࠠଛӝǶ 

    P‐valueλܭ 0.05Ǵ๊ܔ߾ H0Ǵό಄ӝқᏓॣǴ߄ኳࠠଛόӝǶ 

 

ൂਥᔠۓ: 

      0H :unit roots  (non-stationary) 

 

      1H :no unit roots  (stationary) 

 

،ೕ߾Ǻ 

    P‐valueεܭ 0.05Ǵ߾ό๊ܔ H0Ǵ߄Ң unit roots(ਔ໔ׇӈόѳᛙ)Ǵኳࠠ   
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ଛόӝǶ   

    P‐valueλ0.05ܭǴ๊ܔ߾ H0Ǵ߄Ңno unit roots (ਔ໔ׇӈѳᛙ)Ǵኳࠠଛ

ӝǶ 

 

 

5.ϟಏ܌Ԗ٬ҔޑډႣෳຑྗ߾ 

  ኳࠠႣෳࢂցྗዴǴΨ൩ࢂႣෳᆒዴࡋǴሡाࡰٰᑽໆǴךॺᒧ

٬Ҕ֡Бᇤৡ(Mean Square ErrorǴMSE)ǵѳ֡ᇤৡԭϩК(Mean Percentage 

ErrorǴMPE)ǵѳ๊֡ჹᇤৡԭϩКȐMean Absolute Percentage ErrorǴMAPEȑǵ

ѳ๊֡ჹᇤৡȐMean Absolute DeviationǴMADȑբࣁኳԄᆒྗղᘐ٩ޑᏵǴ

ᒧрനޑ٫ኳࠠǶMAPEǵ MPEǵ MSE ǵMAD೭Ѥᅿຑࡰޑॶຫௗ

 ຫǶݤႣෳБޕᕴᇤৡຫλǴҗаளޑჴሞॶکҢႣෳॶ߄ຫλǴ܈0߈

 ύǺځ

 

( )
n

yy
RMSE tt∑ −

=
2ˆ
    

n

yy
MAD tt∑ −

=
ˆ

    

n

PE
MPEX

y

yy
PE t

t

tt
t

∑=→
−

=  100
ˆ

    

n

APE
MAPEX

y

yy
APE t

t

tt ∑=→
−

= 100
ˆ

    

實際值=ty  

預測值=tŷ  

ॺஒᕴኧךॺՉኬҁѦႣෳךύځ 144ޑДၗϩٿࣁϩǴಃϩ

ࣁ 132 ၗǴջኬҁϣၗǴЬाҔٰϩᆶႣෳ҂ٰوޑ༈ǶಃΒϩࣁ

നޑࡕ 12 ၗǴջኬҁѦၗǴЬाҔаᆶ܌Ⴃෳр่݀ޑჹྣаΑှኳ

ΜΒၗǴջவՋϡޑНྗǶԶኬҁѦޑۓցӧࢂࡋႣෳำޑࠠ 2010 ԃ

1 Дډ 2010 ԃ 12 ДǶ 
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§ ၗϩ 

2-3 ਔ໔ׇӈᘜݤȐTime Series Regressionȑ 

 

ӧಃޑၗ߃ύǴךॺวচׇۈӈკёа࣮рౢໆԖܴᡉۑ܄ǹ

ՠׇࢂӈკؒࢂԖᖿ༈ޑǴךࢂܭॺפΑӄѠД֡ྕှញᡂኧܫΕኳࠠϣǴᙖ

аׯ๓ךॺޑኳࠠǶ 

 

კკკკ 2222----3333----1111 Дѳ֡Дѳ֡Дѳ֡Дѳ֡ྕࡋਔ໔ׇӈკྕࡋਔ໔ׇӈკྕࡋਔ໔ׇӈკྕࡋਔ໔ׇӈკ    

 

җკ 2-3-1 ёளޕਔ໔ׇӈԖܴᡉۑ܄Ъکᗲ٢ౢໆኬؒࢂԖᖿ༈ޑ

ޑࡋྕܭวǴҗ߄ॺҗୖኧीך p-valueᡉǴҗԜёکࡋྕޕᗲ٢

ౢໆࢂԖᜢᖄޑǴךॺஒྕܫࡋኳࠠϣǶ 

  ฅךࡕॺፕԜኳࠠޑᇤৡࢂցԖၴϸଷǶූৡόӸӧԾ࣬ךᜢ܄

ਔǴωࢂঁӳޑଛኳࠠǶӢԜךॺჹූৡDWᔠۓǺ 

    ଛֹኳࠠࡕDWॶ0.5037ࣁǴឦ҅ܭԾ࣬ךᜢǴԶЪךॺว Pr<DWޑ

ॶλܭᡉНྗα =0.05Ǵ܌аளޕԜኳࠠӸӧ҅Ծ࣬ךᜢǶ 

    ӢࣁኳࠠӸӧԾ࣬ךᜢ܄ਔόࢂঁӳޑኳࠠଛǴӢԜךॺуΕ໘Ծ

 ӝǶ׳ցࢂᡣኳࠠଛ܄ᜢ࣬ךᜢǴନԾ࣬ך

ޕᜢள࣬ךॺуΕуΕ໘ӷך Pr<DW ॶϷޑ Pr>DW ޑॶࣣεܭᡉН

ྗα =0.05Ǵ߄ҢූৡόڀԖԾ࣬ךᜢ܄Ǵ܌аҔԜኳࠠଛࡐӳǶ 
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ௗΠٰעଛූৡ໘Ծ࣬ךᜢ߯ޑኧǴӆஒдΕႣෳБำԄளֹډޑႣ

ෳБำԄ: 

    1ϕ) ɨɨɨɨ0.706943    σ) ɨɨɨɨ911.59379 

yt*=12503-7.8657t+624.3439Xt-1306M1-3367M2-1094M3-547.5749M4+1284M5+1036M

6+1957M7+1967M8+960.569M9+1608M10-105.9345M11+εt  

Where    εtɨɨɨɨ0.706943εt-1+ at 

Mtۑࣁᔕှញᡂኧ: 

    

 

 

ௗךॺஒߥ੮ޑ 12ჴॶΕךॺനࡕႣෳޑीԄǴᆉр 12ޑႣ

ෳॶǴךॺஒჴॶᆶႣෳॶаϷीрޑ 95ʘߞᒘНྗޑΠࣚጕǴԋ

ᛤᇙԋკȐკ߄ 2-3-2ȑǶ 

    

1  when Jan. 

0  Otherwise 

1  when Feb. 

0  Otherwise 

1  when Mar. 

0  Otherwise 

1  when Apr. 

0  Otherwise 

1  when May. 

0  Otherwise 

1  when Jun. 

0  Otherwise 

M1 

 

M2 

 

M3 

 

M4 

 

M5 

 

M6 

M7 

 

M8 

 

M9 

 

M10 

 

M11 

1  when Jul. 

0  Otherwise 

1  when Aug. 

0  Otherwise 

1  when Sep. 

0  Otherwise 

1  when Oct. 

0  Otherwise 

1  when Nov. 

0  Otherwise 
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კკკკ 2222----3333----2222    

 җკ 2-3-2 ॺёаวǴႣෳॶεӭပӧႣෳ໔္य़ǴନΑך 12 Дຬ

рႣෳ໔Ƕ 

 

2-4 ϩှݤȐȐȐȐDecomposition Methodȑ 

 

ӧಃΒύךॺаࣣϟಏၸΑǴ܌аךॺ،٬ۓҔϩှޑݤуݤኳԄբीǶ 

 

 

კკკკ2222----4444----1111    ѐۑӢηਔ໔ׇӈკѐۑӢηਔ໔ׇӈკѐۑӢηਔ໔ׇӈკѐۑӢηਔ໔ׇӈკ    
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კკკკ2222----4444----2222    ᖿ༈ൻᕉਔ໔ׇӈკᖿ༈ൻᕉਔ໔ׇӈკᖿ༈ൻᕉਔ໔ׇӈკᖿ༈ൻᕉਔ໔ׇӈკ    

    

 

კკკკ2222----4444----3333    ۑӢηਔ໔ׇӈკۑӢηਔ໔ׇӈკۑӢηਔ໔ׇӈკۑӢηਔ໔ׇӈკ    

җკ2222----4444----3333 ё࣮рᗲ٢ౢໆໆԖܴᡉۑޑᡂϯǶ    
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კკკკ2222----4444----4444    όೕ߾Ӣηਔ໔ׇӈკόೕ߾Ӣηਔ໔ׇӈკόೕ߾Ӣηਔ໔ׇӈკόೕ߾Ӣηਔ໔ׇӈკ    

    

  ฅךࡕॺፕԜኳࠠޑᇤৡࢂցԖၴϸଷǶූৡόӸӧԾ࣬ךᜢ܄

ਔǴωࢂঁӳޑଛኳࠠǶӢԜךॺჹූৡDWᔠۓǺ 

    ଛֹኳࠠࡕDWॶ0.4975ࣁǴឦ҅ܭԾ࣬ךᜢǴԶЪךॺว Pr<DWޑ

ॶλܭᡉНྗα =0.05Ǵ܌аளޕԜኳࠠӸӧ҅Ծ࣬ךᜢǶ 

    ӢࣁኳࠠӸӧԾ࣬ךᜢ܄ਔόࢂঁӳޑኳࠠଛǴӢԜךॺуΕ໘Ծ

 ӝǶ׳ցࢂᡣኳࠠଛ܄ᜢ࣬ךᜢǴନԾ࣬ך

ޕᜢள࣬ךॺуΕуΕ໘ӷך Pr<DWޑॶϷ Pr>DW ޑॶࣣεܭᡉН

ྗα =0.05Ǵ߄ҢූৡόڀԖԾ࣬ךᜢ܄Ǵ܌аҔԜኳࠠଛࡐӳǶ 

     

ௗΠٰעଛූৡ໘Ծ࣬ךᜢ߯ޑኧǴӆஒдΕႣෳБำԄளֹډޑႣ

ෳБำԄ: 

   dyt = 23281 -8.0687t + εt 

  ttt SNdyy ×=ˆ  

  εt = 0.7625682εt -1   + at 

 

12ჴኧޑࡕ੮ΑനߥॺךցǴࢂኳࠠϐीޑ܌ॺךΑᕕှࣁ  
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ᏵǴکࣁ҂ٰԃႣෳޑКၨҔǶךॺஒ೭12ኧᏵޑჴሞॶǵीॶ95ک%

 ǵΠࣚႣෳ໔೭ѤᅿॶฝԋႣෳԔጕკǶޑ

    

კკკკ 2222----4444----5555    

җკ 2-4-5Ǵ࣮ рԖ 10ޑჴॶຬрႣෳ໔ϐѦǴऩவᡏ࣮ Ǵٰ

2010ԃ 3ДаࡕჴሞॶࣣၨႣෳॶୃࣁଯǴёـϩှݤӧႣෳૈΚǴ

ϝԖόޑىӦБǶ 

 ȐExponential Smoothingȑݤኧѳྖࡰ 2-5

   ӢךࣁॺޑၗԖۑᡂϯՠᡂ౦ኧؒԖຫٰຫεޑᖿ༈Ǵ܌аךॺ٬Ҕ

ࣁݤኧѳྖࡰ Winters model-AdditiveǶ  

ॺଛך     Winters Method‐ Additive ኳࠠளډӚঁୖኧޑीॶǴΞளޕ

TRENDޑीॶཱུλǴΨᡍךॺޑኳࠠؒࢂԖᖿ༈ޑǴஒӚঁୖኧीॶ

ΕǴளךډॺࡰޑኧѳྖݤႣෳБำԄǺ 

 

Lt =0.79161( Yt - St-s ) + ( 1-0.79161) ( Lt-1 + bt-1 ) 

bt =0.001( Lt - Lt-1 ) + ( 1-0.001) bt-1  

St =0.001( Yt - Lt ) + ( 1-0.001) St-s 

Ft+m = ( Lt + bt m ) St-s+m 
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Lt : the level  bt : the growth rate   

st : the seasonal factor of time series 

 

ບᘐଛኳࠠࡕϐບᘐଛኳࠠࡕϐບᘐଛኳࠠࡕϐບᘐଛኳࠠࡕϐ ACF კϷკϷკϷკϷ PACF კკკკ        

җკ 2-5-1ёа࣮рǴѝԖ AR(8) ޑ Lagั༾ຬၸٿ७ྗৡ ǴځᎩޑ

ਥ Lag ӧٿ७ྗৡаϣ܌аԜኳԄࢂӝޑǶ 

 

კკკკ ϐࡕଛݤኧѳྖࡰϐࡕଛݤኧѳྖࡰϐࡕଛݤኧѳྖࡰϐࡕଛݤኧѳྖࡰ 1 1 1 1----5555----2222 ACFACFACFACF კϷკϷკϷკϷ PACFPACFPACFPACF კკკკ    

  җॊ܌ගޑډқᏓॣൂکਥᔠۓ: 

    җკ2-5-2  ޑWhite Noise Test ޕǴ܌ԖޑlagεܭᡉНྗ 

͉=0.05Ǵό๊ܔH0Ǵ߄ҢූৡڀԖWhite Noise ຝǶ 

    җკ 2-5-2ޑUnit Root Test ளޕǴ܌Ԗޑlag ࣣλܭᡉНྗ ͉=0.05Ǵ

ኳࠠޑଛ܌ॺךǴޕளۓᄊǶҗϐᔠރѳᛙࣁҢਔ໔ׇӈς߄H0Ǵ๊ܔ

Method‐ AdditiveࢂӝޑǶ 
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კკკკ 2222----5555----2 2 2 2 White Noise     ۓਥᔠൂکۓਥᔠൂکۓਥᔠൂکۓਥᔠൂک

ޑࡕ੮ΑനߥॺךցǴࢂኳࠠϐीޑ܌ॺךΑᕕှࣁ         12 ჴኧ

ᏵǴکࣁ҂ٰԃႣෳޑКၨҔǶךॺஒ೭ 12 ኧᏵޑჴሞॶǵीॶک 95%

    ǵΠࣚႣෳ໔Ǵ೭ѤᅿॶฝԋႣෳԔጕკǶޑ

Milk Production
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          კკკკ     ҂ٰԃႣෳკޑݤኧѳྖࡰ҂ٰԃႣෳკޑݤኧѳྖࡰ҂ٰԃႣෳკޑݤኧѳྖࡰ҂ٰԃႣෳკޑݤኧѳྖࡰ    3333----5555----2222

კ2-5-3 ё࣮рჴሞॶᆶႣෳॶࣣӧ95%Π໔ϣᆕӝа่݀Ǵךॺᇡ

 ԜၗǶΚόᒱǴӝٰ৾ϩૈޑԜႣෳࣁ

2-6 ARIMA  

ӢךࣁॺӢךࣁॺӢךࣁॺӢךࣁॺচӃচӃচӃচӃଛኳࠠࡕႣෳॶޑଛኳࠠࡕႣෳॶޑଛኳࠠࡕႣෳॶޑଛኳࠠࡕႣෳॶޑ MAE.MAPEMAE.MAPEMAE.MAPEMAE.MAPE όགྷǴǴǴǴࢂॶᗋޑόགྷࢂॶᗋޑόགྷࢂॶᗋޑόགྷࢂॶᗋޑ

๓ׯ๓ᙖаׯ๓ᙖаׯ๓ᙖаׯբှញᡂኧǴǴǴǴᙖаࡋྕעࢂբှញᡂኧΨ൩ࡋྕעࢂբှញᡂኧΨ൩ࡋྕעࢂբှញᡂኧΨ൩ࡋྕעࢂΕኳࠠύǴǴǴǴΨ൩ܫࡋॺஒྕךа܌Εኳࠠύܫࡋॺஒྕךа܌Εኳࠠύܫࡋॺஒྕךа܌Εኳࠠύܫࡋॺஒྕךа܌

        ኳࠠǶǶǶǶޑॺךኳࠠޑॺךኳࠠޑॺךኳࠠޑॺך
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კ 2-6-1 ޑॺёаҗׇӈך ACFკک PACFკǴӢࣁԖۑ܄Ǵ܌аךॺჹѬ

ۑৡϩǶ 

 

კკკკ 2222----6666----1111    

    җკ 2-6-1 ډ࣮ ACFёаวၗԖۑݢǴሡբԛۑৡϩǶ 

 

კკკკ 2222----6666----2222     

კۑࢂৡϩޑࡕ ACFკک PACFკǴ܌аჹѬଛኳࠠ 

  



台灣鮮乳月產量之分析 

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

 

 

კკკკ 2222----6666----3333     

ࣁኳࠠޑॺଛך ARIMA(1,0,0)(1,1,0)12Ǵҗკё࣮рǴၗև cut offޑ

ຝǴූৡ൳Яӧٿ७ޑྗৡϐϣǴ߄ҢԜኳࠠޑଛࢂӝޑǶ 

 

ॺך white noiseᔠۓǵUnit rootൂਥᔠۓǴҔаղᘐූৡࢂցԖԾ࣬ך

ᜢǴ٠Ъዴ܌ۓଛޑኳԄࢂց࡞Ƕ 

җკ 2-6-4ȐѰȑёа࣮рǴ܌Ԗޑ Lagࣣεܭ 0.01Ǵ߄Ң಄ӝ white noiseǴ܌

а ARIMA(1,1,0)(1,1,0)12ኳࠠࢂӝޑǶ 

ॺௗΠٰך Unit rootൂਥᔠۓǴ  

җკ 2-6-4Ȑѓȑёа࣮рǴ܌Ԗޑ LagࣣλܭᡉНྗ 0.05Ǵ๊ܔ H0Ǵ߄ҢԜ

ׇӈคൂਥǴׇ ӈςၲѳᛙރޑᄊǴ܌а ARIMA(1,1,0)(1,1,0)12ኳࠠࢂӝޑǶ 
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კკკკ 2222----6666----4444 white noise ᔠۓᔠۓᔠۓᔠۓȐȐȐȐѰѰѰѰȑȑȑȑǵǵǵǵUnit root ൂਥᔠൂۓਥᔠൂۓਥᔠൂۓਥᔠۓȐȐȐȐѓѓѓѓȑȑȑȑ    

ၸаޑ white noiseᔠکۓ Unit rootൂਥᔠۓǴךॺёаளޕ

ARIMA(1,1,0)(1,1,0)12ࣁঁӝޑኳࠠǶ 

 

ޑኧीॶୖޕॺёך   P-valueࣣ λܭᡉНྗǴ߄ҢୖኧᡉǴᔈ੮

ӧኳࠠύǶ܌аёளޕǴךॺ܌ଛޑኳࠠࢂӝޑǶ 

 ǺࣁႣෳБำԄޑॺך

tt yBZ )1( 12−=  

(1-0.78189B)(1+0.4717412)Z t = 430.20366Xt + at 

1072764ˆ 2 =σ  
੮Αߥॺך 12 ޑჴॶǴ٠ЪаךॺޑႣෳीԄǴीᆉр 12 ၗޑ

ႣෳॶǶךॺஒ 12 ޑჴሞॶکႣෳॶϷीр 95%Πࣚߞޑᒘ໔Ǵᛤᇙ

ԋკȐკ 2-6-5ȑǶ 
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კკკკ    2222----6666----5555    ARIMA ҂ٰԃޑႣෳკ҂ٰԃޑႣෳკ҂ٰԃޑႣෳკ҂ٰԃޑႣෳკ    

 

җკ 2-6-5 ёа࣮рǴჴॶکႣෳॶεठࡐௗ߈ǴԶЪပӧ ޑ95%

Π໔ϣǴ܌аךॺᇡࣁ೭ঁኳࠠޑႣෳૈΚࢂόᒱޑǶ 

2-7 ന٫ኳࠠ 

利用在第二節中介紹得評估準則經由計算可得知以下數據 

 

ϩБݤ MAD RMSE MPE MAPE 

ਔ໔ׇӈ

ᘜݤ 

1610.9166 1994.357 5.767 7.106 

ϩှ3320.203 ݤ 

 

3519.9986 

 

7.724 

 

13.2715 

 

ኧѳྖࡰ

 ݤ

1148.666 1419.4086 - 0.952 4.4529 

ARIMA 1698.341 1897.0683 6.473 6.601 

    ่݀ϩ่݀ϩ่݀ϩ่݀ϩ    1111----7777----2222߄߄߄߄

    

җ2-7-1߄ёаளޕǴόፕࢂаՖᅿຑྗٰ߾ፕǴࣣࢂаࡰኧѳྖޑݤႣෳ
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ႣෳޑݤኧѳྖࡰࣁᒘНྗीٰ࣮Ǵҭߞ%95ޑݤБന٫ǴӆҗѤᅿϩݩރ

ኧѳࡰаۓ،ॺךа܌ǴϩٰݤኧѳྖࡰԜҽၗനӝаܭӳǶҗؼന߄

 ФѪғౢໆǶޑኳԄٰႣෳ҂ٰݤྖ

    

ಃΟകಃΟകಃΟകಃΟക    ่ፕ่ፕ่ፕ่ፕᆶࡌᆶࡌᆶࡌᆶࡌ    
 ӧҁԛൔύǴӅ٬ҔΑਔ໔ׇӈᘜݤǵϩှݤǵࡰኧѳྖݤᆶ ARIMA

ѤᅿБٰݤϩѠޑᗲ٢ౢໆǴ٠ஒჴሞॶᆶаѤᅿБޑݤႣෳॶКၨǴ

่݀วӧࡰኧѳྖݤϐႣෳॶᆶჴሞॶၨௗ߈ǴЪӧ MSEǵMAEǵMPEǵMAPE

Ѥঁຑྗ߾ύࣁᡉҢǴႣෳૈΚന٫Ƕ܌аךॺղࡰۓኧѳྖݤኳࠠࣁന٫ኳ

ࠠǶҗ೭ԛޑൔךॺளޕǴহޑۑᗲ٢ғౢໆКоޑٰۑӭǶ  

 ೭ԛൔᡣךॺΑှѠᗲ٢ౢໆޑวᆶᡂϯǴևрٰޑᗲ٢ғౢໆа

হۑၨоۑӭȐෳࣁځғೌמނεໆံౢىໆȑǶ 

  ᗲ܌٢மፓޑόѝࢂᔼᎦǴݙ׳ख़ཥᗲࡋǹӧ೭ሶอኩߥޑӸයज़Ǵךॺё

ຎۑٰፓᗲ٢ሽǴаගϲоۑᎍ୧ໆǴჹܭ੬ౢށૈԖ׳εޑᕇǶ 

πቷ׳ёаஒᗲ٢ၸуπǴևόӕౢࠔՉᎍǴගଯᗲޑࠔ٢ౢӭኬϯٰ֎Ї

 Ƕޣӭ׳

 ฅԶ߈жѠΓ׳уݙख़Ҷ໕ғࢲǴ٢׳ёԵቾஒၭށᅌᙯࠠࣁ

Ҷ໕ᢀӀၯᏨǴόՠёߦᔮวǴΨૈ٬Ѡႀၭǵ੬ౢށހკ׳уᒩᗡǴ

ᡣε׳уΑှౢวᆶѱख़ा܄Ƕ 

    

    

    

    

    

    

    



台灣鮮乳月產量之分析 

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

參考文獻參考文獻參考文獻參考文獻    

 

1. Bowerman, B., O'Connell, R., and Koehler, A.  (2005) Forecasting, 
   Time Series, and Regression, 4th edition, Duxbury Press.                        

2. AREMOS ᔮीၗᆛઠ  

http://cache.moe.edu.tw/aremos_ly/search.html 

3. Չࡹଣၭہၭᙂ 

   http://www.afa.gov.tw/publish_detail.asp?catid=1076 

 4.ഋᄪੀ(2005)ǴȨѠ٢ݩȩ 

  http://www.angrin.tlri.gov.tw/cow/20051031/20051031_1.pdf 

 5.ύѧຝֽ-ࠄຝ୍ܺ 

  http://south.cwb.gov.tw/index1.php 


