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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 MAD MSE M错E MA错E to evaluate 

the out-of-sample forecasts. 

 

 

KeywordKeywordKeywordKeyword  Energy, Gasoline, Macao, Time series 
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2.1-1  

 

2嬿嬿1 1 2嬿11 12 132
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1. (Time Series Regression)   

 

� 
 

� 
(Trend

TRt) (Season S评t) ( )  

     

 

2.  (Decomposition Method )  

 

 

 

� (TRt) (S评t)

(CLt) ( )  

� 

 

� x11  
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3.  (Exponentia1Smoothing ) :  

 

Winters Method Additive 

Winters Method

Multiplicative

Damped Trend  

 

� Winters Method Additive  

 

 

 

 
� Winters Method Multiplicative  

 

 

 

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

Model Box 测enkins )  

 

 

� AR显MA 

 

� AR显MA  

(a). AR显MA  

(b).  

(c).  

(d).  

� AR显MA 3  

(a). ( AR )  

(b). ( MA )  

(c). ( AR显MA )  
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1. (white noise test ) :  

 

�  

H嬿  

H1  

�  

p-value 嬿.嬿5 H嬿  

p-value 嬿.嬿5 H嬿  

 

2. (Unit Root Test ) :  

AR显MA 

 

�  

H嬿  ( ) 

H  ( )  

�  

p-value 嬿.嬿5 H嬿  

p-value 嬿.嬿5 H嬿  

3. DW  

 

 

�  

错r  DW  = 嬿.嬿5 

错r  DW  = 嬿.嬿5  
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12嬿

12 

n

i i

 

1.  (Mean Absolute Deviation , MAD)  

 

 

2.  (Mean Squared Error , MSE)  

 

        

3.  (Mean 错ercentage Error , M错E)  

 

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

5  

6 - 1嬿  

1嬿  

 

2.3-1 MA错E  
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A.A.A.A.     

=3嬿瀅 3.1-1 X

Y

 

 

 

3.1-1  
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B.B.B.B.     

yt=TRt+S评t+ t  ; 

 

 

 

3.1-1:  

 

� 3.1-1 R-Square

嬿.961嬿 96.1%

 

 

� Durbin-Waston : 

错r 爲 DW =嬿.嬿5  

错r > DW =嬿.嬿5  

DW 嬿.52还1 错r 爲 DW  爲嬿.嬿嬿嬿1

AR(1)  

yt: t  

TRt: t  

S评t: t  

t: t t  评(嬿,
2
) 

iid 
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C.C.C.C.     

yt=TRt+S评t+ t  t= 1 t-1+ t  

 

3.1-2:  

 

� 3.1-2

R-Square 嬿.还636 还6.36%

DW 2.223还 错r 爲 DW 嬿.还771 错r > DW

嬿.1229  

 

 

 
3.1-3  

 

� 3.1-3 d1 d2 d3 d4 错-value 嬿.嬿5
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�  

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75 t-1+ t 

t  评(嬿,
2
) 

   

D.D.D.D.     

12

3.1-4

=3嬿瀅 95%

3.1-4 3.1-2 3.1-3

 

 

            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 

3.1-4 95%C显  

 

iid 
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3.1-2  

 

3.1-3  

3.1-3 2嬿11 95%

MSE MAE M错E MA错E

3.1-5  

 

3.1-5 MSE MAE M错E MA错E  
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� yt=TRt+S评t+CLt+显Rt 

� yt=TRt×S评t×CLt×显Rt 

yt: t  

TRt: t  

S评t: t  

CLt: t  

显Rt: t  

    

A.A.A.A.     

 

3.2-1  

=3嬿瀅

3.2-1  
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B.B.B.B. XXXX11111111     

X11

 

 

 

3.2-2  

3.2-2

 

 

3.2-3  

3.2-3
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3.2-4  

3.2-4

 

3.2-5  

 

3.2-5  

7月 
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C.C.C.C.     

 

 

3.2-1  

 

3.2-1

R-Square 嬿.96嬿6 96.嬿6% DW

嬿.4779 错r爲DW 爲嬿.嬿嬿嬿1 DW

 

 

 

3.2-2  

 



澳門汽油月消費量之分析與預測 

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

3.2-2 R-Square

嬿.还34还 还3.4还%

DW 2.1912 错r 爲 DW 嬿.还311 错r > DW 嬿.16还9

 

 

dyt=2997+25.还279t+ t 

t=嬿.715799 t-1+ t 

t  评(嬿,
2
) 

: yt=TRt+S评t 

 

 

12

3.2-3

=3嬿瀅 95%

MSE MAE M错E MA错E 3.2-3 3.2-6

3.2-4 MSE MAE M错E MA错E  
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D.D.D.D.     

            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 

3.2-3 95%C显  

 

 

3.2-6:  

3.2-6 2嬿11 95%

MSE MAE M错E MA错E

3.2-4  

 
3.2-4 MSE MAE M错E MA错E  
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3.3-1  

=3嬿瀅

3.3-1

Winters Method-Additive
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3.3-1  

3.3-1

 

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 

    U95 L95 U95 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 

3.3-2  
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3.3-2

=3嬿瀅

 

 

3.3-4  

3.3-4

95%

1 95%

2嬿11 还 

 

MSE 4332嬿.2314 

MAE 166.9943 

M错E 1.54嬿7 

MA错E 2.2641 

 

3.3-3 MSE MAE M错E MA错E  

 

3.3-3 MA错E 2.26 5
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Seasonal AR显MA ModelSeasonal AR显MA ModelSeasonal AR显MA ModelSeasonal AR显MA Model    

 

3.4-1  

=3嬿瀅

3.4-1
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3.4-2 AC则 错AC则 

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

2

 z t = 

y t - y t-1 
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3.4-3 AC则 错AC则 

3.4-3 AC则 Lag12 Lag24

 z t = y t - y t-12
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3.4-4 AC则 错AC则 

3.4-4 AC则 错AC则 AC则 cut off

错AC则 dies down quickly  {z t}  

 

Autocorrelation Lag 12 ,

 MA(1,1)*SMA(1), Airline Model  

 

 4.1还975 错-value  嬿.1664>嬿.嬿5
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错-value爲嬿.嬿5

 

 
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  

 

 

 3.4-5 AC则 错AC则 
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 3.4-5 AC则 错AC则 Lag

错AC则 Lag17

Ljung-Box

嬿  

 

 

 

 

 

3.4-6 . 

H嬿:{z t}  

H1:{z t}  

Lag 错-values

嬿.1 H嬿  

 

 

 

 

 

3.4-1  Ljung-Box  

0 1 2: 0hH ρ ρ ρ= = = =L  

3定4-6 W間ite Noise Test 

3定4-1 Ljung-Box  
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1:H  0iρ ≠  

 Ljung-Box Lag 错-values 嬿.1

H嬿   

 

 

    U95 L95 U95 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 

 

 

3.4-2

=3嬿瀅

 

 

3.4-7  

3定4-2  
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3.4-7

95%

AR显MA Seasonal Model

 

 

MSE 19277.还嬿9嬿 

MAE 11嬿.1933 

M错E 嬿.2嬿95 

MA错E 1.4331 

 

3.4-3 MSE MAE M错E MA错E  

    

3.3-3 MA错E 1.4331 5
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AR显MA

MAD MSE M错E

MA错E 3.5-1  

 

 
 

  
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 

 

3.5-1  

 

3.5-1 MA错E

5

Seasonal AR显MA Model Seasonal AR显MA Model
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AR显MA Seasonal Model

2嬿11

MSE MAD M错E MA错E AR显MA Seasonal Model

AR显MA Seasonal Model

 

 

 

1. 2

7

2  

 

2. 2嬿嬿1 3嬿嬿嬿

2嬿11 7嬿嬿嬿 7.还%  

 

3.
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4. 2嬿嬿1 2嬿11
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