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Abstract

Energy crisis is becoming one of the most important issue of the world,
not only for the fluctuation of energy price which result from Iraq 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 January 2011 to
December 2011, total 132 observations. We save the last 12 observations
for out-of-sample forecasts. We used 4 kind of time series analysis method,
including ARIMA seasonal Model, exponential smoothing, time series
regression and decomposition method. Besides, in order to know which model
1s the best one, we used the criteria of MAD ~ MSE ~ MPE ~ MAPE to evaluate
the out-of-sample forecasts.

Keyword : Energy, Gasoline, Macao, Time series
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Time plot of natural logarithms of usage amount of gas
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% 3.3-1: $#cim3t

Mode| Parameter | Estimate | Std. Error| T [ Probe|T] |
LEVEL Smoothimg Weizht 0.E2hET 0.0611 10.2478 <.0001
TREMD Smoothing Weizht n.o00100 n.0087 0.1153 0.3084
SEASONAL Smoothing Weizht n.o00100 n.o81 0.01:23 0.43902
Residual Yariance (sizma squared) 14931
Emoothed Lewvel E431
Emoothed Trend 2h_B3354
Emoothed Zeasonal Factor 1 -110.20044
Emoothed Feasonal Factor 2 -248.51144
Emoothed Feasonal Factor 3 -201.08741
Emoothed Zeasonal Factor 4 -166.88401
Emoothed Feasonal Factor & 12384214
Emoothed Feasonal Factor B 10430176
Emoothed Feasonal Factor 7 azy.i1eTa
Emoothed Feasonal Factor 8 £4.52435
Emoothed Feasonal Factor 8 230.38343
Emoothed Feasonal Factor 10 3701361
Emoothed Zeasonal Factor 11 -h3._3965A
Emoothed Zeasonal Factor 12 -163.26EhE

0% 3317 &EEB SN E VBl o § 7 By 4

h B R HA PR R« o qp i T R it
EAPRTE S AR LE R R AR R R AR AR L
%%%&%%@%»’#@ﬂﬁﬁﬁiﬁéﬁwiﬁﬁ:
Level : L:=0.62567¢:—S-s }* (+ 0.62567)¢-1+bi-1
Trend : b =0.00100(«—Li-1 )+ (+ 0.00100)-1

Seasonal : S =0.00100¢: - L: = (+ 0.00108-s
Forecast: Ft+m=(Li+bm)S-s+m

Lt: the level Dbt:the
series in period t
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RN LS

growth rate st: the seasonal factor of the time

SERIP YR P E| FRIE [BEFRE|]  UH 195 AKU95 | e L95
Jan-12|  6476| 6346. 75687| 6558. 31543| 6586. 24655 6107. 26719| 6805. 7881| 6310. 843
Feb-12| 5763| 6234. 07981 5818. 47449| 6516. 66185| 5951. 49777| 6082. 21773| 5554. 731
Mar-12| 6393| 6307. 12778 6517. 36538| 6627. 11979| 5987. 13578 6848. 02379| 6186. 707
Apr-12| 6318 6367. 97013| 6367. 97013| 6721. 49831| 6014. 44194| 6721. 49831| 6014. 442
May-12|  6953| 6683. 33522| 6906. 11306| 7067. 54159| 6299. 12886 7303. 12631  6509. 1
Jun-12|  6864| 6690. 02878| 6690. 02878| 7102. 69328| 6277. 36428| 7102. 69328 6277. 364
Jul-12|  7566| 6938. 47675| 7169. 75931| 7377. 81102| 6499. 14248| 7623. 73806 6715. 781
Aug-12| 7354| 6700. 91927| 6924. 28324/ 7165. 44312 6236. 39541| 7404. 29122| 6444. 275
Sep-12|  7078| 6952. 41829| 6952. 41829| 7440. 88063| 6463. 95594| 7440. 88063| 6463. 956
Oct-12| 7210| 6724. 68241| 6948. 83849| 7236. 00794| 6213. 35688| 7477. 2082| 6420. 469
Nov-12| 6800 6653.9002| 6653.9002| 7187.15198| 6120. 64841| 7187. 15198| 6120. 648
Dec-12|  6907| 6575. 66413| 6794. 85293| 7130. 01646| 6021. 3118| 7367. 68368| 6222. 022
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MA2,1 | 072931 011754 6.20) <0001 12

ERE {EFHE [ 102207
EESE ki

1387158
AIC 1370407
SBC 1375 753
BEEH 107

2 ¥ B2 41 S ¥kih P-value<0. 05 >
F O~ BEALY o @R TR AR e T

(1-B)(1-B"%)z: = (1-6B)(1-0B* @
6 = 0.37110, P-value of & < 0.0001.

© = 0.72931, P-value of ©< 0.0001.
g = 19242.07

IOERTE o Mk

\\\?{r

1

ik
[\

e

y(1 12) B9 = BB i

1.0 1.0
05 4 05 4
e v
(%] — —
= 0o & 0.0 —-'.'.—l'.—-'-'.—'l'-'-".—-—
05 - 05 —
1.0 -1.0 —
| | | | | | T T T | |
0 5 10 15 20 25 0 5 10 15 20 25
i i
1.0
05 — 0a1 —
#
W 5
z 00+ g
O 05—
05 4
1.0 - 1.0 __III..I.-I.I.I.I..I.II.II.II..I..._
| | | | | | T T T T | |
1] 5 10 15 20 25 o] 5 10 15 20 25
i ik
B 3.4-5: 7 £ 0 ACF 2 PACF

32 B RERE A i ePaper(2012F)



BRI FOE R R S A BT

] 3.4-5 ¢ 134578 £ 1 ACF Wv PACF B » #7$ chlag #8ad @ 1R £
2 ot PACF shlagl? e Pl e BHCAIE G @ ah e 7 & A7 %R
AE G AR Y g e e Ljung-Box & ® o - B 4F enfie i i £ T 5
i 00 BB VB ALRS I TE 9k o

Thite Modze Tests

[n I R RN CRR R A ™)

[ T T 0 T . . O S G U U U Y
Pl B = O W00 -] A Bl b= OO0

1 1

1

001

Bignificance Probabilities

3.4-6: White Noise Test

%8 3.4-6 ¢
Ho:{z+t} &9 w3

Hi:{z+t} # &0 w3

%% $3°# — B Lag » P-values % < ¢
0.1> Flpt A2 e 488 Hoo Tt 2 £ &

Bk BRI A E e

2
H

=iz EF[DF] Pr> ChiSq EEiE[E
6| 2BE 4 0.6155| -0.002|0.049| -0.082( -0.119] 0.012| -0.010
12| 9.30( 10 05042 0.050(0.035|-0.160| -0.115] -0.037| -0.108
18|14 .84 16 05291 -0018(0.021 | -0.021 | 0.056] -0.133| 0.146
2| 2034 22 05619 0027|0117 0.026( 0.140) 0.030| 0.054
% 3.4-1 Ljung-Box W&

a4 3.4-17 > 2P Ljung-Box 16 @
0:p1:p2:...:ph:O

33 P REE A ePaper(2012F)

18



BRI FOE R R S A BT

Hi X 'l"’}s - B pz0
2&Mmg%x%iﬁ%%ﬂ®%ﬁ’ﬁﬁﬁ—@L%,Pmmwﬁkﬁal,

Tt R dER Ho. FlE R E E e kS o S BRAL Lo

RIPW | EFE| ERlE | BEEREE| U9 L95 A5 | BELIS
Jan-12|  6476| 6394. 91952 6608. 0835| 6123. 04157| 6666. 79747| 6879. 96645| 6336. 20056
Feb-12|  5763| 6281. 34516| 5862. 58882| 5960. 17095 6602. 51937 6183. 76893 5541. 40871
Mar-12|  6393| 6367. 77913| 6580. 03844| 6003. 92735| 6731. 63092| 6943. 89691/ 6216. 17996
Apr-12|  6318| 6360. 69879| 6360. 69879| 5958. 67469| 6762. 72289| 6762. 73027 5958. 6673
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