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Rerkset Taseemool 2014: A Study of Wind Turbines Implementation in Cotton Yarn
Manufacturer. Master of Engineering (Industrial Engineering), Major Field:
Industrial Engineering, Department of Industrial Engineering. Thesis Advisor:

Mr. Punnamee Sachakamol, Ph.D. 125 pages.

This thesis presents a study of wind turbines implementation in cotton yarn manufacturer.
For the study of technical wind turbine, it starts from the installation of anemometer to measure
wind speed in factory. The potential wind energy was analyzed and evaluated for selecting the
type and size of the wind turbine corresponding to cost and turbine efficiency. In analysis of
financial worth on net present value, rate of return and payback period were employed. For
analysis of environmental effect, carbon reduction will be estimated based on production of

electricity from the installed wind turbines system.

The result of technical analysis shows that the average wind speed from air vent of factory
is 10 m/s. Based on this wind speed, the appropriate model of wind turbine is 1 kW On/Off grid
horizontal axis wind turbine system that turbine efficiency is around 80 percent of electric capacity.
The installation of wind turbine should install at the middle of air vent. The size of wind turbines
depend on the air vent area. For financial analysis aspect, net present value is 72,633.22 bath.
Internal rate of return 11 percent is more than discount rate at 7.25 percent. In conclusion, the
installation of wind turbines in this study is worth investment and payback period is 5 years and
6 months. For environment analysis aspect, the installation of 1 kW wind turbines in factory will

help to reduce carbon emissions up to 3,933.64 kg CO,e /kWh or 877.80 bath/year.
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Pewer Curve of Wind Turbine
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CO, emission = Electricity Consumption x CO, emission factor (19)
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o Single Exponential Smoothing Plot for C1 EI@

: Smoothing Plot for C1
Single Exponential Method
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Accuracy Measures
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':D:' Double Exponential Smoothing Plot for C1 E'@

Smoothing Plot for C1
Double Exponential Method
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Partial Autocorrelation Function for dif ft
(with 5% significance limits for the partial autocorrelations)
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Final Estimates of Parameters

Type Coef SECoef T P

AR 1 0.7760 0.1518 5.11 0.000
MA 1 09717 0.1315 7.39 0.000
Constant 0.002198 0.003544 0.62 0.539

Differencing: 1 regular difference
Number of observations: Original series 40, after differencing 39
Residuals: SS = 1.09657 (backforecasts excluded)

MS = 0.03046 DF =36
Modified Box-Pierce (Ljung-Box) Chi-Square statistic
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ARIMA (Seriesl)
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M519N 12 (99)
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11. (D.& 60- 5.7 60) 0.82679 0.21016 1.44341
12. (4.0 61- 1.8 61) 0.84012 0.22031 1.45994
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14. (0.4 61- 5.7 61) 0.86589 0.24080 1.49098
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Pewer Curve of Wind Turbine
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1. (W.A 57- 4.0 57) 3.5982 2.1572 0.6279 42261 2.7851
2. (N0 57- 5.0 57) 3.5982 2.1572 0.6598 42580 2.8170
3. (1.0 58- 111.9 58) 3.5982 2.1572 0.6870 42852 2.8442
4. (W.A 58- ¢.A 58) 3.5982 2.1572 0.7106 4.3088 2.8678
5.(N.8 58- 5.A 58) 3.5982 2.1572 0.7316 4.3298 2.8888
6. (.01 59- 11,4 59) 3.5982 2.1572 0.7504 43486 2.9076
7. (W.A 59- 4.0 59) 3.5982 2.1572 0.7676 43658 2.9248
8. (.4 59- 5. 59) 3.5982 2.1572 0.7836 43818 2.9408
9. (1.9 60- 1.8 60) 3.5982 2.1572 0.7987 4.3969 2.9559
10. (W.A 60- 7.7 60) 3.5982 2.1572 0.8130 44112 2.9702
11. (N.4 60- 5.0 60) 3.5982 2.1572 0.8268 4.4250 2.9840
12. (W.A 61-10.861) 3.5982 2.1572 0.8401 4.4383 2.9973
13. (0.7 61- .0 61) 3.5982 2.1572 0.8531 44513 3.0103
14. (.0 61- 5.7 61) 3.5982 2.1572 0.8659 4.4641 3.0231
15. (1.0 62- 1.8 62) 3.5982 2.1572 0.8785 4.4767 3.0357
16. (W.A 62- .7 62) 3.5982 2.1572 0.8909 4.4891 3.0481
17. (1.0 62- 5.7 62) 3.5982 2.1572 0.9032 45014 3.0604
18. (1.0 63- 1.8 63) 3.5982 2.1572 0.9154 45136 3.0726
19. (W.A 63- 4.7 63) 3.5982 2.1572 0.9275 45257 3.0847
20. (N.8 63- 5.9 63) 3.5982 2.1572 0.9396 45378 3.0968
21. (W.A 64- 1310 64) 3.5982 2.1572 0.9517 45499 3.1089
22. (W.0 64- 1.0 64) 3.5982 2.1572 0.9637 45619 3.1209
23. (N.0 64- 5.9 64) 3.5982 2.1572 0.9757 45739 3.1329
24. (1.9 65- 1.8 65) 3.5982 2.1572 0.9877 45859 3.1449
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peak 13 208.00
-7 20 Off Peak 11 176.00
Nn.8g
peak 0 0.00
-9 10 Off Peak 24 192.00
peak 13 239.20
-A 23 Off Peak 11 202.40
5.0
peak 0 0.00
-9 8 Off Peak 24 153.60
3 7,008.00

Waentig) Peak = 5299010 19 TWl#hga, Off Peak = a1 lulihgn
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o Gwidew)  @AlaTadilaug) draaa ﬂ'ﬂw% VM)
(VIN/HUE)
239.20 Peak 4.1882 1,001.82
-l 23 202.40 Off Peak 2.7472 556.03
s 0.00 Peak 4.1882 0.00
-0 8 153.60 Off Peak 2.7472 421.97
208.00 Peak 4.1882 871.15
-l 20 176.0 Off Peak 2.7472 483.51
- 0.00 Peak 4.1882 0.00
-0 8 153.60 Off Peak 2.7472 421.97
218.40 Peak 4.1882 914.70
; -l 21 184.80 Off Peak 2.7472 507.68
o 0.00 Peak 4.1882 0.00
-0 10 192.00 Off Peak 2.7472 527.46
228.80 Peak 4.1882 958.26
-l 2 193.60 Off Peak 2.7472 531.86
e 0.00 Peak 4.1882 0.00
-0 8 153.60 Off Peak 2.7472 421.97
228.80 Peak 42261 966.93
-l 2 193.60 Off Peak 2.7851 539.20
e 0.00 Peak 42261 0.00
-9 9 172.80 Off Peak 2.7851 481.27
218.40 Peak 42261 922.98
R -l 21 184.80 Off Peak 2.7851 514.69
. 0.00 Peak 42261 0.00
-0 9 172.80 Off Peak 2.7851 48127
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(VIN/HiUE)
239.20 Peak 42261 1,010.88
-1 23 202.40 Off Peak 2.7851 563.70
h 0.00 Peak 42261 0.00
a-0 8 153.60 Off Peak 2.7851 427.79
218.40 Peak 42261 922.98
-l 21 184.80 Off Peak 2.7851 514.69
o 0.00 Peak 4.2261 0.00
-9 10 192.00 Off Peak 2.7851 534.74
228.80 Peak 42580 974.23
-l 22 193.60 Off Peak 2.8170 545.37
e 0.00 Peak 4.2580 0.00
a-9 8 153.60 Off Peak 2.8170 432.69
239.20 Peak 4.2580 1,018.51
-1 23 202.40 Off Peak 2.8170 570.16
e 0.00 Peak 4.2580 0.00
a-0 8 153.60 Off Peak 2.8170 432.69
208.00 Peak 4.2580 885.66
-1 20 176.00 Off Peak 2.8170 495.79
e 0.00 Peak 4.2580 0.00
-9 10 192.00 Off Peak 2.8170 540.86
239.20 Peak 42580 1,018.51
v-fl 23 202.40 Off Peak 2.8170 570.16
o 0.00 Peak 4.2580 0.00
a-9 8 153.60 Off Peak 2.8170 432.69
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) _ dwnuiy wasnulvihiinge : UIUERY
weu M o ad , alwvh
Guigey)  Madaaaluy)  waanm ' VM)
WN/HHE)
a1l @wmAl) 23,416.83
MU 12 10U 3,746.88
Vat 7% 1,639.18
PUIURUNNIHVaNFITan (UINA)) 28,802.89

Wanentig) Peak = 5299010 19 TWl#hga, Off Peak = raand 14 lihén

ms1eh 16 aginasaulwihiedalduaza ihasewiuansioan laael)

1l wisnuinanld Glaiad 7)) allihiianld il
2557 6,832.80 28,176.49
2558 6,832.80 28,788.85
2559 6,851.52 29,266.99
2560 6,832.80 29,526.63
2561 6,832.80 29,836.12
2562 6,832.80 30,112.70
2563 6,851.52 30,460.25
2564 6,832.80 30,645.18
2565 6,832.80 30,892.75
2566 6,832.80 31,154.97
!ﬂa’ﬂ 6,836.54 29,886.09
33U 68,365.44 298,860.93

1 [V [ 1w a v J
HNYLYiA mwmﬂm"lvh’»hmﬂﬂmu A 0.78 A ladng



ms19h 17 agiwasauiwaalduaza lihasuwiuausisan ldqell

il wisnuinanld Glaad 7)) arlvldhiianld il
2557 7,008.00 28,802.89
2558 7,008.00 29,430.95
2559 7,027.20 29,921.35
2560 7,008.00 30,187.65
2561 7,008.00 30,505.07
2562 7,008.00 30,788.75
2563 7,027.20 31,145.21
2564 7,008.00 31,334.88
2565 7,008.00 31,588.79
2566 7,008.00 31,857.74
1 7,011.84 30,556.33
PIEY 70,118.40 305,563.30

1 @ [ 1w a v J
HNYLYA mwawwu"lvh’»hmnmwu A 0.80 1 ladna
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ms19h 18 agiwasnuiwaalduaza lihaswiuausisan ldqell

il wisnuinanld @avad 7)) aIlihiianld wmily
2557 7,796.40 31,621.69
2558 7,796.40 32,320.41
2559 7,817.76 32,865.98
2560 7,796.40 33,162.24
2561 7,796.40 33,515.38
2562 7,796.40 33,830.96
2563 7,817.76 34,227.52
2564 7,796.40 34,438.53
2565 7,796.40 34,721.01
2566 7,796.40 35,020.21
1 7,800.67 33,572.39
PIEY 78,006.72 335,723.93

1 @ [ 1w a v J
HNYLYA ﬂWWiﬂ\N"qulWﬂ"I%Wﬂﬂ\iﬁu [N 0.89 1 ladna
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0.78 laine 0.8 Alaine 0.89 laine

NPV 68,065.54 72,633.22 93,187.6853

IRR 11% 11% 14%

PB 511 9 1hou 511 7 e 411 9 hou

wananwe NPV = yamilagiiugnivealnsanis, IRR = dasmanauunumeluvealnsanis,

PB = 5382AUNU

o a

1 1 9 1 1
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4 a 4 Y 1 a o w v o a v J
msnﬁ 20 fﬂi’Jlﬂﬂg’ﬂﬂ’ﬂuﬂiJﬂTl/]NﬂﬁNHﬂlE]\‘lTﬂi\‘lﬂﬁ ﬂiiﬁﬂ1ﬁ\1ﬂ]ﬂ\iﬂ\1‘ﬂu 0.78 ﬂIﬁ’Nm

2556 2557 2558 2559 2560 2561 2562 2563 2564 2565 2566

LT 0 1 2 3 4 5 6 7 8 9 10
1. s1w5uvealasams
11 mldihiingald 0.00 28,176.49 28,788.85 29,266.99 29,526.63 29,836.12 30,112.70 30,460.25 30,645.18 30,892.75 31,154.97
1.2 Fumansnd 26,000.00
5INTIO5U 0.00 28,176.49 28,788.85 29,266.99 29,526.63 29,836.12 30,112.70 30,460.25 30,645.18 30,892.75  57,154.97
2. mlFnelumsainu
2.1 mginsainaiuan 116,200.00
3. mlFnelumduiuau
3.1 AwlAsununnes 24,000.00
32 Sauuanes 600.00 600.00 600.00
3.3 aeNIganariuay 10,000.00 10,000.00
3.4 1FAMINURI 2,400.00 2,400.00 2,400.00
5INFIOY 116,200.00 0.00 0.00  3,000.00 0.00 10,000.00  3,000.00  24,000.00 0.00  3,000.00 10,000.00
flsiiosdu -116,200.00  28,176.49  28,788.85 2626699 29,526.63 19.836.12 27,1270 646025 30,645.18 27,892.75 47,154.97
NPV -116,200.00  26,210.69 24,911.93 21,143.89 22,109.56 13,817.02 17,567.99  3,893.95 17,182.82 14,548.40 22.879.31
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4 a 4 Y 1 a o w v o a v J
msnﬁ 21 fﬂi’Jlﬂﬁ%ﬂﬂ’ﬂuﬂiJﬂW]NﬂﬁNuﬁlJE]QTﬂiQﬂﬁ ﬂiiﬁﬂ1ﬁ\1ﬂ]ﬂ\iﬂ\1‘ﬂu 0.8 ﬂIﬁ’JG]GI

2556 2557 2558 2559 2560 2561 2562 2563 2564 2565 2566

LT 0 1 2 3 4 5 6 7 8 9 10
1. s1w5uvealasams
11 mldihiingald 0.00 28,802.89 2943096 29,921.35 30,187.65 30,505.08 30,788.75 31,14521 31,334.88 31,588.79 31,857.74
1.2 Fumansnd 26,000.00
5INTIO5U 0.00 28,802.89 2943096 29,921.35 30,187.65 30,505.08 30,788.75 31,14521 31,334.88 31,588.79 57,857.74
2. mlFnelumsainu
2.1 mginsainaiuan 116,200.00
3. mlFnelumduiuau
3.1 AwlAsununnes 24,000.00
32 Sauuanes 600.00 600.00 600.00
3.3 aeNIganariuay 10,000.00 10,000.00
3.4 1FAMINURI 2,400.00 2,400.00 2,400.00
5INFIOY 116,200.00 0.00 0.00  3,000.00 0.00 10,000.00  3,000.00  24,000.00 0.00  3,000.00 10,000.00
flsiiosdu -116,200.00  28,802.89  29,430.96 26,921.35 30,187.65 20,505.08 27,788.75  7,14521 31,334.88 28,588.79 47,857.74
NPV -116,200.00  26,793.39  25.467.57 21,670.63 22,604.53 14,282.99 18,006.04 430681 17,569.54 1491144 23,220.29
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4 a 4 Y 1 a o w v o a v J
msnﬁ 22 fﬂi’Jlﬂﬂg’ﬂﬂ’ﬂuﬂiJﬂTl/]NﬂﬁNHﬂlE]\‘lTﬂi\‘lﬂﬁ ﬂiiﬁﬂ1ﬁ\1ﬂ]ﬂ\iﬂ\1‘ﬂu 0.89 ﬂIﬁ’Nm

= d‘ o a
Undutinau

2556 2557 2558 2559 2560 2561 2562 2563 2564 2565 2566
dnul 0 1 , 3 4 5 6 7 8 9 10
1. 318%’U"’1]’E]xﬂﬂix1fﬂﬁ
11 mldihiingald 0.00 31,621.69 3232041 32,865.98 33,162.24 33,515.38 33,830.96 34227.52 3443853 34,721.01 35,020.21
1.2 Ausnaning 26,000.00
5T 000 31,621.69 3232041 32,865.98 33,162.24 33,515.38 33,830.96 34227.52 34438.53 34,721.01 61,020.21
2. mlFnelumsainu
2.1 mginsainaiuan 116,200.00
22 Amuanes
3. anlgaelumduiiuau 24,000.00
3.1 Sauuanes 600.00 600.00 600.00
3.2 gfouganarivau 10,000.00 10,000.00
3.3 1FAMIMURY 2,400.00 2,400.00 2,400.00
FINFIY 116,200.00 0.00 0.00  3,000.00 0.00 10,000.00  3,000.00  24,000.00 0.00  3,000.00 10,000.00
flsiiosdu -116,200.00  31,621.69 32,32041 29,865.98 33,162.24 23,515.38 30,830.96 10,227.52 3443853 31,721.01  51,020.21
NPV -116,200.00  29,415.53  27,967.90 24,040.94 2483190 16379.84 19977.28  6,164.69 19,309.76 16,545.15 24,754.70

6
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BRI a Trlthdwnls wnaniae)
f1.W.44-W.0.44 0.2444
11.9.44-n.0.44 0.2713
f1.0.44-1.91.45 0.2277
f1.W.45-W.0.45 0.2195
1.8.45-n.0.45 0.2195
f1.1.45-1.01.46 0.2195
1.W.46-W.0.46 0.2612
1.8.46-0.8.46 0.2612
.7.46-11.0.47 0.2612
1.W.47-N.1.47 0.3828
1.8.47-n.9.47 0.3828
.1.47-1.9.48 0.4328
1.W.48-W.1.48 0.4328
11.0.48-1.6.48 0.4683
?1.0.48-1.91.49 0.5683
1.W.49-W..49 0.7584
11.9.49-n.9.49 0.8544
f.1.49-11.1.50 0.7842
f1.W.50-W.A.50 0.7342
11.9.50-0.9.50 0.6842
A.0.50-1.0.51 0.6611
A.W.51-W.A.51 0.6886
1.8.51-.0.51 0.6285

$1.A.51-5.1.51 0.777
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1.9.52-130.8.52 0.9255
N.A.52-8.9.52 0.9255
.8.52-5.0.52 0.9255
4.0.53-11.8.53 0.9255
NW.A.53-7.9.53 0.9255
N.8.53-5.7.53 0.9255
1.0.54-130.8.54 0.8688
W.0.54- .9.54 0.9581
1.8.54-5.0.54 -0.06
W.01.55-130.9.55 0
W.A.55-.7.55 0.3
1.8.55-5.7.55 0.48
1.91.56-130.8.56 0.5204
W.A.56-81.9.56 0.4692
1.9.56-5.7.56 0.54

u.n 57 0.59
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Null Hypothesis: VALUE has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.303803 0.4221
Test critical values: 1% level -4.211868

5% level -3.529758

10% level -3.196411

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VALUE)

Method: Least Squares
Date: 02/17/14 Time: 03:32
Sample (adjusted): 3 41

Included observations: 39 after adjustments

Variable Coefficient [Std. Error t-Statistic Prob.
VALUEC(-1) -0.271490 |0.117844 -2.303803 0.0273
D(VALUEC(-1)) 0.102145 |0.165191 0.618348 0.5403
C 0.114424 |0.071555 1.599108 0.1188
@TREND(1) 0.001885 |0.002887 0.652839 0.5181
R-squared 0.135619 |Mean dependent var 0.008862
Adjusted R-squared 0.061530 |S.D. dependent var 0.186356
S.E. of regression 0.180532 |Akaike info criterion -0.488904
Sum squared resid 1.140711 |Schwarz criterion -0.318282
Log likelihood 13.53363  |F-statistic 1.830474
Durbin-Watson stat 1.973639 Prob(F-statistilc) 0.159620

|

MWHUINA V1 WaNISNATOU Unit root N 52AU level with intercept and Trend line



Null Hypothesis: VALUE has a unit root

Exogenous: None

Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.717303 0.3995
Test critical values: 1% level -2.625606

5% level -1.949609

10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VALUE)
Method: Least Squares
Date: 02/17/14 Time: 03:34
Sample (adjusted): 3 41
Included observations: 39 after adjustments
Variable Coefficient [Std. Error t-Statistic Prob.
VALUEC(-1) -0.036001 |0.050189 -0.717303 0.4777
D(VALUEC(-1)) 0.005780 |0.162690 0.035526 0.9719
R-squared 0.011691 |Mean dependent var 0.008862
Adjusted R-squared -0.015020 |S.D. dependent var 0.186356
S.E. of regression 0.187750 |Akaike info criterion -0.457486
Sum squared resid 1.304258 |Schwarz criterion -0.372176
Log likelihood 10.92098 |Durbin-Watson stat 2.006474

MNHUINNA V2 HANITNAADV Unit root N 5291 level with none
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Null Hypothesis: D(VALUE) has a unit root

Exogenous: None

Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.148927 0.0000
Test critical values: 1% level -2.627238

5% level -1.949856

10% level -1.611469
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VALUE,2)
Method: Least Squares
Date: 02/17/14 Time: 03:35
Sample (adjusted): 4 41
Included observations: 38 after adjustments
Variable Coefficient [Std. Error t-Statistic Prob.
D(VALUEC(-1)) -1.195195 |0.232125 -5.148927 0.0000
D(VALUEC(-1),2) 0.170160 |0.160938 1.057301 0.2974
R-squared 0.525267 |Mean dependent var 0.000608
Adjusted R-squared 0.512080 |S.D. dependent var 0.270117
S.E. of regression 0.188680 |Akaike info criterion -0.446333
Sum squared resid 1.281605 |Schwarz criterion -0.360144
Log likelihood 10.48032 |Durbin-Watson stat 2.044649

v 9
MWHUINA U3 HaMINAEoU Unit root 1AY Differencing 1 A54 with none
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Null Hypothesis: D(VALUE) has a unit root

Exogenous: Constant

Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.097145 0.0002
Test critical values: 1% level -3.615588
5% level -2.941145
10% level -2.609066
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VALUE,2)
Method: Least Squares
Date: 02/17/14 Time: 03:36
Sample (adjusted): 4 41
Included observations: 38 after adjustments
Variable Coefficient [Std. Error t-Statistic Prob.
D(VALUEC(-1)) -1.201387 [0.235698 -5.097145 0.0000
D(VALUEC(-1),2) 0.173874 |0.163296 1.064774 0.2943
C 0.010748 |0.031084 0.345770 0.7316
R-squared 0.526883 |Mean dependent var 0.000608
Adjusted R-squared 0.499848 |S.D. dependent var 0.270117
S.E. of regression 0.191030 |Akaike info criterion -0.397111
Sum squared resid 1.277242 |Schwarz criterion -0.267828
Log likelihood 10.54511 |F-statistic 19.48877
Durbin-Watson stat 2.047724  |Prob(F-statistic) 0.000002
I
|

v 4
MNNUINT V4 HANITNATOU Unit root 108 Differencing 1 154 with intercept
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Null Hypothesis: D(VALUE) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.064024 0.0011
Test critical values: 1% level -4.219126

5% level -3.533083

10% level -3.198312
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VALUE,2)
Method: Least Squares
Date: 02/17/14 Time: 03:37
Sample (adjusted): 4 41
Included observations: 38 after adjustments
Variable Coefficient [Std. Error t-Statistic Prob.
D(VALUEC(-1)) -1.221009 |0.241114 -5.064024 0.0000
D(VALUE(-1),2) 0.186595 |0.166798 1.118690 0.2711
C 0.043528 |0.070070 0.621212 0.5386
@TREND(1) -0.001515 ]0.002895 -0.523358 0.6041
R-squared 0.530664 |Mean dependent var 0.000608
Adjusted R-squared 0.489252 |S.D. dependent var 0.270117
S.E. of regression 0.193043 |Akaike info criterion -0.352503
Sum squared resid 1.267035 |Schwarz criterion -0.180126
Log likelihood 10.69756 |F-statistic 12.81428
Durbin-Watson stat 2.054479 0.000009

Prob(F-statistic)
I
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v 4
MWHHINA U5 HamMInNAgoU Unit root 1AY Differencing 1 A9 with intercept and Trend line



113

MANHIN A

a 1 1 v J { 4
%@Hﬁﬂﬂmﬂﬂﬁﬂﬂa@\‘lﬂ1ﬂ‘i$&!ﬁ!£ﬁ$ﬂ’)1h@ﬂ\1ﬂﬂﬂmﬂ load ﬁﬁ%ﬁ\‘i"ﬁu



114

3 9 a U U v o 1 9 -4
minwmnﬁ Al VBYAAUIINNITNAADIAINTCUTUASAINUANANYIIN load ﬁﬁiNﬁu

ANNMISANE nszua fas UNANNTIAY
. NI
) (A) (W) 1@UMAY
(V)0.0 (A)0.0-516 (W) 0 492% 1o
(V)0.0 (A)0.0-513 (W) 0 493* 1o
Sl
(V)47.0 (A)19.0-711 (W) 893 494*
nszua llih
(V)46.0 (A)19.0-714 (W) 874 495%
(V)46.0 (A)19.0-707 (W) 874 496
(V)46.0 (A)18.0-704 (W) 828 497
(V)46.0 (A)19.0-706 (W) 874 498
(V)46.0 (A)18.0-705 (W) 828 499
(V)46.0 (A)18.0-705 (W) 828 500*
(V)46.0 (A)18.0-699 (W) 828 501%*
(V)46.0 (A)18.0-700 (W) 828 502%*
(V)46.0 (A)18.0-700 (W) 828 503*
(V)46.0 (A)18.0-696 (W) 828 504*
(V)46.0 (A)18.0-701 (W) 828 505*
(V)46.0 (A)18.0-704 (W) 828 506*
(V)46.0 (A)18.0-704 (W) 828 507*
(V)46.0 (A)18.0-701 (W) 828 508*
(V)46.0 (A)18.0-701 (W) 828 509*
(V)46.0 (A)18.0-699 (W) 828 510%
(V)46.0 (A)18.0-697 (W) 828 511%
(V)46.0 (A)18.0-699 (W) 828 512%*
(V)46.0 (A)18.0-700 (W) 828 513*
(V)46.0 (A)18.0-698 (W) 828 514*
(V)46.0 (A)18.0-700 (W) 828 515%*
(V)47.0 (A)18.0-702 (W) 846 516*

(V)46.0 (A)18.0-700 (W) 828 517*
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. HINENTO
v) (A) (W) 1UNAY
(V)46.0 (A)18.0-698 (W) 828 518*
(V)46.0 (A)18.0-705 (W) 828 519%*
(V)46.0 (A)18.0-700 (W) 828 520%*
(V)46.0 (A)18.0-702 (W) 828 521%*
(V)46.0 (A)18.0-696 (W) 828 520%
(V)46.0 (A)18.0-699 (W) 828 523*
(V)46.0 (A)18.0-701 (W) 828 524
(V)46.0 (A)19.0-706 (W) 874 525%
(V)46.0 (A)18.0-697 (W) 828 526*
(V)46.0 (A)18.0-697 (W) 828 527*
(V)46.0 (A)18.0-696 (W) 828 528%*
(V)46.0 (A)18.0-702 (W) 828 529%*
(V)46.0 (A)18.0-696 (W) 828 530*
(V)46.0 (A)18.0-698 (W) 828 531%*
(V)46.0 (A)17.0-693 (W) 782 532%
(V)46.0 (A)17.0-690 (W) 782 533*
(V)46.0 (A)18.0-699 (W) 828 534%
(V)46.0 (A)18.0-699 (W) 828 535%
(V)46.0 (A)18.0-703 (W) 828 536*
(V)46.0 (A)18.0-700 (W) 828 537%
(V)46.0 (A)18.0-700 (W) 828 538%
(V)46.0 (A)17.0-693 (W) 782 539*
(V)46.0 (A)18.0-697 (W) 828 540*
(V)46.0 (A)17.0-694 (W) 782 541*
(V)46.0 (A)18.0-699 (W) 828 542%*
(V)46.0 (A)17.0-695 (W) 782 543%
(V)46.0 (A)18.0-701 (W) 828 544%
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v) (A) (W) 1UNAY
(V)46.0 (A)18.0-696 (W) 828 545%*
(V)46.0 (A)17.0-693 (W) 782 546*
(V)46.0 (A)18.0-696 (W) 828 547*
(V)46.0 (A)18.0-696 (W) 828 548%*
(V)46.0 (A)18.0-696 (W) 828 549%
(V)46.0 (A)18.0-696 (W) 828 550%*
(V)46.0 (A)18.0-700 (W) 828 551%
(V)46.0 (A)17.0-695 (W) 782 552%
(V)46.0 (A)18.0-701 (W) 828 553%*
(V)46.0 (A)18.0-697 (W) 828 554*
(V)46.0 (A)18.0-696 (W) 828 555%
(V)46.0 (A)17.0-694 (W) 782 556*
(V)46.0 (A)18.0-702 (W) 828 557*
(V)46.0 (A)17.0-691 (W) 782 558%*
(V)46.0 (A)18.0-699 (W) 828 559%*
(V)46.0 (A)18.0-699 (W) 828 560*
(V)46.0 (A)17.0-695 (W) 782 561%
(V)46.0 (A)17.0-693 (W) 782 562%
(V)46.0 (A)18.0-697 (W) 828 563*
(V)46.0 (A)18.0-703 (W) 828 564*
(V)46.0 (A)18.0-698 (W) 828 565%
(V)46.0 (A)17.0-695 (W) 782 566*
(V)46.0 (A)18.0-699 (W) 828 567*
(V)46.0 (A)18.0-699 (W) 828 568*
(V)46.0 (A)18.0-698 (W) 828 569*
(V)46.0 (A)18.0-698 (W) 828 570*
(V)46.0 (A)18.0-696 (W) 828 571%
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v) (A) (W) 1UNAY
(V)46.0 (A)17.0-695 (W) 782 572%*
(V)46.0 (A)18.0-697 (W) 828 573*
(V)46.0 (A)18.0-697 (W) 828 574*
(V)46.0 (A)18.0-698 (W) 828 575%
(V)46.0 (A)17.0-694 (W) 782 576*
(V)46.0 (A)18.0-698 (W) 828 577*
(V)46.0 (A)18.0-697 (W) 828 578*
(V)46.0 (A)18.0-699 (W) 828 579*
(V)46.0 (A)17.0-691 (W) 782 580*
(V)46.0 (A)17.0-695 (W) 782 581%*
(V)47.0 (A)18.0-702 (W) 846 837*
(V)47.0 (A)18.0-702 (W) 846 838*
(V)47.0 (A)18.0-704 (W) 846 839*
(V)47.0 (A)18.0-704 (W) 846 840%*
(V)46.0 (A)17.0-695 (W) 782 841%*
(V)46.0 (A)19.0-706 (W) 874 842%*
(V)47.0 (A)18.0-705 (W) 846 843*
(V)46.0 (A)18.0-696 (W) 828 844*
(V)46.0 (A)18.0-699 (W) 828 845%
(V)46.0 (A)18.0-700 (W) 828 846*
(V)46.0 (A)18.0-702 (W) 828 847
(V)46.0 (A)18.0-699 (W) 828 848*
(V)46.0 (A)18.0-700 (W) 828 849*
(V)46.0 (A)18.0-697 (W) 828 850*
(V)46.0 (A)18.0-697 (W) 828 851*
(V)46.0 (A)18.0-698 (W) 828 852%
(V)46.0 (A)18.0-698 (W) 828 853*
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v) (A) (W) 1UNAY
(V)46.0 (A)18.0-701 (W) 828 854*
(V)46.0 (A)18.0-701 (W) 828 855*
(V)46.0 (A)18.0-700 (W) 828 856*
(V)46.0 (A)18.0-699 (W) 828 857*
(V)46.0 (A)18.0-702 (W) 828 858*
(V)46.0 (A)18.0-699 (W) 828 859*
(V)46.0 (A)18.0-697 (W) 828 860*
(V)46.0 (A)18.0-696 (W) 828 861%*
(V)46.0 (A)18.0-696 (W) 828 862*
(V)46.0 (A)18.0-699 (W) 828 863*
(V)46.0 (A)18.0-699 (W) 828 864*
(V)46.0 (A)18.0-702 (W) 828 865*
(V)46.0 (A)18.0-699 (W) 828 866*
(V)46.0 (A)17.0-694 (W) 782 867*
(V)46.0 (A)18.0-698 (W) 828 868*
(V)46.0 (A)17.0-695 (W) 782 869*
(V)46.0 (A)17.0-693 (W) 782 870*
(V)46.0 (A)18.0-698 (W) 828 871*
(V)46.0 (A)17.0-692 (W) 782 872%
(V)46.0 (A)17.0-694 (W) 782 873*
(V)46.0 (A)18.0-696 (W) 828 874%
(V)46.0 (A)18.0-697 (W) 828 875*
(V)46.0 (A)18.0-701 (W) 828 876*
(V)46.0 (A)18.0-697 (W) 828 877*
(V)46.0 (A)17.0-694 (W) 782 878*
(V)46.0 (A)18.0-697 (W) 828 879*
(V)46.0 (A)18.0-703 (W) 828 880*
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(V)46.0 (A)17.0-692 (W) 782 881*
(V)46.0 (A)18.0-699 (W) 828 882*
(V)46.0 (A)18.0-705 (W) 828 883*
(V)46.0 (A)18.0-698 (W) 828 884*
(V)46.0 (A)18.0-696 (W) 828 885%*
(V)46.0 (A)18.0-699 (W) 828 886*
(V)46.0 (A)18.0-697 (W) 828 887*
(V)46.0 (A)18.0-699 (W) 828 888*
(V)46.0 (A)18.0-703 (W) 828 889*
(V)46.0 (A)18.0-697 (W) 828 1106*
(V)46.0 (A)18.0-696 (W) 828 1107*
(V)46.0 (A)17.0-695 (W) 782 1108*
(V)46.0 (A)18.0-700 (W) 828 1109*
(V)46.0 (A)18.0-698 (W) 828 1110%
(V)46.0 (A)18.0-700 (W) 828 1111*
(V)46.0 (A)17.0-695 (W) 782 1112%
(V)46.0 (A)18.0-699 (W) 828 1113*
(V)46.0 (A)17.0-695 (W) 782 1114*
(V)46.0 (A)17.0-695 (W) 782 1115%*
(V)46.0 (A)18.0-700 (W) 828 1116*
(V)46.0 (A)17.0-695 (W) 782 1117*
(V)46.0 (A)18.0-696 (W) 828 1118*
(V)46.0 (A)17.0-695 (W) 782 1119*
(V)46.0 (A)18.0-699 (W) 828 1120%*
(V)46.0 (A)17.0-694 (W) 782 1121%*
(V)46.0 (A)17.0-695 (W) 782 1122%
(V)46.0 (A)18.0-696 (W) 828 1123*
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(V)46.0 (A)18.0-697 (W) 828 1124%*
(V)46.0 (A)17.0-694 (W) 782 1125%
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Final Estimates of Parameters

Type Coef SECoef T P
AR 1 0.7760 0.1518 5.11 0.000
MA 1 09717 0.1315 7.39 0.000

Constant 0.002198 0.003544 0.62 0.539

Differencing: 1 regular difference
Number of observations: Original series 40, after differencing 39
Residuals: SS = 1.09657 (backforecasts excluded)

MS = 0.03046 DF =36

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 2.8 8.1 9.0 *
DF 9 21 33 *

P-Value 0.971 0.995 1.000 *

MWHUINA 91 HaVDIAIWITe03 las 9@y ARIMA(, 1, 1)
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Final Estimates of Parameters

Type Coef SECoef T P
AR 1 0.0145 0.1645 0.09 0.930
Constant 0.00875 0.02881 0.30 0.763

Differencing: 1 regular difference
Number of observations: Original series 40, after differencing 39
Residuals: SS = 1.19726 (backforecasts excluded)

MS = 0.03236 DF =37

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 4.1 84 93 *
DF 10 22 34 *

P-Value 0.941 0.996 1.000 *

MNEUINN 92 wamawﬁw*mﬁmaﬁﬂﬂi%’ﬁmmu ARIMA(1, 1, 0)
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Final Estimates of Parameters

Type Coef SECoef T P
MA 1 -0.0230 0.1645 -0.14 0.890

Constant 0.00890 0.02947 0.30 0.764

Differencing: 1 regular difference
Number of observations: Original series 40, after differencing 39
Residuals: SS = 1.19712 (backforecasts excluded)

MS = 0.03235 DF =37

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 4.1 84 9.2 *
DF 10 22 34 *

P-Value 0.943 0.996 1.000 *

MWHUINN 93 HAVBIAINIID3 1ae 9@ ARIMA(, 1, 1)
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