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81 167 143 208 69 106 71 47 139 187 160
57 146 116 154 53 63 43 45 m 130 130
46 169 112 127 38 40 29 58 104 107 96
38 158 128 92 39 23 20 94 90 80 63
29 146 157 68 22 24 35 138 93 39 59
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211 184 270 127 144 85 62 286 268 163 177
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74 65 196 108 129 129 19 99 60 182 187
58 61 155 100 131 114 165 92 52 165 158
43 77 134 104 122 102 145 88 53 165 134
40 81 119 102 112 112 138 83 57 172 117
A 92 m 78 96 102 119 81 69 164 96
33 114 90 60 79 102 102 67 101 153 77
57 279 101 60 90 98 122 74 245 188 78
79 290 131 149 160 216 147 107 258 255 101
87 253 122 161 162 246 140 98 253 255 96
8l 243 117 160 158 242 131 92 242 244 a

08¢



2532-2540

( : .Y

2532 2533 2534 2535 2536 2537 2538 2539 2540
160 . 51 51 62 159 43 23 164 144
158 49 49 61 157 42 23 163 130
155 49 47 58 153 43 23 136 109
148 47 46 54 149 43 22 135 88
144 51 46 54 146 62 23 152 81
115 50 47 56 139 71 25 142 71
92 41 45 55 89 73 28 107 67
50 19 18 38 47 29 48 9 27
43 18 17 37 57 28 133 147 32
62 50 86 151 73 41 166 161 51
52 52 62 161 45 23 163 162 36

51 52 62 161 45 24 165 161 36
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2530

79

75

73

73

82

78

77

77

107

103

2531

& & 8 R 8 &

2532

87

79

75

72

69

61

59

60

57

52

2533

47

43

43

40

39

36

32

30

29

45

46

42

2534

39

36

34

32

31

31

28

25

25

32

30

29

2530-2540

2535

27

24

14

29

30

47

(

2536

41

32
29
26
24
30

37

2537

28

26

26

24

22

27

29

28

A

39

2538

28

25

2

17

22

70

112

109

2539

105

101

98

95

94

93

92

86

86

106

112

107

2540

102

69

67

70

69

(8¢
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2538

139.60

133.60

119.30

101.80

85.10

69.00

61.10

71.80

125.80

169.00

162.40

158.30

2538 - 2540

2539

153.90

148.60

136.60

120.80

107.00

117.90

126.00

114.40

117.80

146.40

158.10

159.20

2540

150.40

139.20

120.80

114.40

119.00

101.80

89.70

77.20

91.40

136.00

149.90

144.70
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2530

2,975

2,961

2911

2,838

2,784

2,761

2,717

2,943

2,984

3,001

3,096

3,149

2531

3,082

2,953

2,779

2,632

2,498

2,456

2,611

2,568

2,862

3,278

3,416

3,457

2532

3,373

3,275

3,118

2,948

2,937

2,928

3,021

3,332

3,362

3,399

3,181

2,899

2533

2,764

2,721

2,674

2,589

2,499

2,504

2,502

2,664

2,824

2,931

2,838

2,732

2534

2,555

2,503

2,387

2,254

2,114

1,966

2,135

2,477

2,616

2,670

2,576

2,507

2530-2540

2535

2,435

2,348

2,166

2,008

1,855

1,692

1,583

1,898

2,128

2,228

2,232

2,158

2536

2,098

2,016

1921

1,852

1,711

1,627

1,977

2,122

2,283

2,362

2,410

2,473

2537

2,388

2,238

2,119

1,967

1,865

1,897

2,274

2,606

3,070

2,996

2,865

2,760

2538

2,666

2,521

2,298

2,160

2,001

1,951

2,058

2,455

3,083

3,151

3,175

3,180

2539

3,148

3,131

3,021

3,021

3,012

2,997

3,131

3,349

3,732

3,720

3,727

3,893

2540

3,850

3,762

3,598

3,519

3,496

3,479

3,779

4,606

4,878

4,732

4,711

4,521

8¢



24

2530

1,107

1,047

983

901

919

885

809

803

802

934

1,070

1,292

2531

1,226

1,169

1,007

925

933

880

864

%61

1,085

960

1,264

1,296

2532

1,226

1,124

979

912

886

822

778

692

681

756

739

702

2533

706

699

662

642

671

646

603

556

530

635

763

1,010

2534

1,008

974

946

904

930

957

902

793

696

692

749

900

2530-2540

2535

907

899

813

761

720

675

607

587

564

602

753

823

2536

834

789

741

705

671

635

636

607

580

690

936

1,407

2537

1,350

1281

1,264

1,234

1,138

1,127

1,023

880

735

733

998

1,072

2538

1,114

1,070

1,023

967

895

871

911

985

889

909

944

1,131

2539

1,146

1,044

937

940

829

820

787

726

633

679

748

1,045

2540

1,065

1,055

976

933

835

776

762

765

803

863

948

1,167

a8¢
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¥1= (30+ ¥Ll+ P2X,1,+ p,x2L, + 1

Y, = t
¥11 = t-1
X,11= t-1
X 2t.1= t-l
£1 = 2
2.
2.1
Y7() = 7= a¥7+ (l-a)s7,
Y7() = t
7 =
2.2
¥7() = 7 + 137
¥7(0) = t
7 =



2.3
Y, ()= (, +/p, t)s,+L11,
A! = «|(Y,/S,-, )+ O- «i)(Am + )-1)
= «2(A| - Al'l) u (l- «2) )
, = «3(Y /A + (I-«3)S ,-m
YT o= t
A, =
PI =
+, .1 =
m = 12
3.
Z,= 30+ Bt + A5 X L+
i=l
Z1 = t
t =
X;, = N aea.8l..... 1

288

t=m, m+1,...



11
. Y, Yt 1, X,11, x21,
Y!
Y, Yt. 1, X,11, x21,
WATER IN PUMIPOL
. , 0
WATER IN p £ 0
ggp
x> 0080 g 0
YT 1
070
o o
5l |
W bdlbSa
= A A
X2T
Y, = pO+ p,Y,1+ P2X ,1+ P3X2t, + 6,
Model Summary
Adjusted std. Error of
Model R RSquare RSgquare the Estimate
1 1.000* 1.000 -1.000" 19.3777

a- Predictors; (Constant), X2T, YT_1, X1T

289



ANOVAh

Sumof _
Kegression E%E% d 8 I\{Eg\gozoggr% 535 §I‘g'aoog
Residual ~ 47687,987 121 375.4%
Total 5.98E+08 13
a- Predictors: (Constant), X2T, YT 1, XIT
- Dependent Variable: WATER IN PUMIPOL

Coefficients3
standardi
U ardlzed Coezﬁlcien
Vockl Clg'?d Bgsta t Si

I (Constant) 1? 970 (?986 -2.570 g.'005
YT1 1001 1002 1148033 000
X7 1.007 004 231 252593 000
X2T -1.067 007 -144 - -142.825 000

a- Depencent Variable: YT

Y, =-17.970 + 1001 Yt_1+ 1.007 X,11- 1.067 Xj_,.1

Mean Standardized

2 4 Residual = 0.000

Standardized Residual

7 7 7
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€
e ( -590 * 10' B
€
standardzed Residual Standardized Residual
| Ll D e r~111. -I I--.UL
'|! R | 11111
'5 Corfidence Units Q‘ p Confidence Limit
e 159 BT 2583
37 M A5 R s ;M 37 1 500 xBZ A
ACF PACF e
ACF PACF e,
lag 7
( 4 lag
4 lag )
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
R%ldueﬁlgl
Normal Parametersab  Mean -1.33655E-09
std. Deviation 0883942
Most Extreme Absolute 092
Differences Positive 057
_ Negative -092
Kolmogorov-Smirnov z 1055
Asymp. Sig. (2-tailed) 216

a- Test distribution is Norml,
l+ Calculated from data.



Kolmogorov -

Test

Smirnov

Kolmogorov -

0.05)

(a

0.216

Sig.

1.055

Smirnov

1- 1.067 Xj,.1

+ 1.007 X,

Y, = -17.970 + 1.001 Yt_,

12

14000

12000 +

10000 +

8000 «
6000 +
4000 +
2000

10dINNd NI 931VM



ExSmooth

MODEL= WINTERS (Linear trend,

Initial values: Series (i )

( ]
DFE = 119.

) 6773.25000

The 10 smallest SSE's are: Alpha

V)

1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

(a)

0.100

Y.()= (. +/p,

Trend (
11.25000

Gamma
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000

1.000 ,

t)si+l..

L= «(Ytstm+ (- a,)( 1 +P,.)

Pi = mm-i)+ 0"

arJPi-i

C=aqv,jil) + (1-«3 .,

m =12

11.25, P,

v)

m ultiplicative seasonality)

Delta
.1000000
.2000000
.3000000
.4000000
.5000000
.6000000
.7000000
.8000000
.9000000
1.000000

()

t=m

293

Period= 12

SSE
4848524.129
4848524.129
4848524.129
4848524.129
4848524.129
4848524.129

14848524.129
14848524.129
14848524.129
14848524.129

0.100

6773.25,



[
2000
1000
04 Mean Standardized
Residual = 0.000
=z
S 1000 4
S
e
W -2000
Y ,o‘b 4, %f% 4%, ,&‘30 4% ,0@‘0 4%, f'@o %4, % ,& ‘5\0:"7}-
"29),‘90),'%0 '%0,0% "900'%’1 ’&-9/"%’,1 %-?,0‘.’; ,‘?9‘, % ,0%"?90 2%, 1‘?90
Date
€
(S
(S ( - 1344 * 10'D
€,
[
Standardized Residual standardized Residual
1.0 1.0
5 5
0.0/ ool 'Y R T
T -“ SohTv L |
)
29 _conidmce Limits ‘F;la 2 Confidence Limits
A e al
s A )
CF -10 .Coeﬁclen( -1.0 ggCoeffi
G TR Bk < I T (S I R T ) CF v 7T o 555
3 7 1 15 19 23 21 3 3 7 1115 19 23 271 3
Lag
Number Number
ACF PACF e,
ACF PACF e,
lag 7
( 4 lag
4 lag )



295

Kolmogorov - Smirnov Test

One-Sample Kolmogorov-Smirnov Test

\ Error from V\%
Normal Parametersab  Mean -13.4429197
std. Deviation 336.4006958
Most Extreme Absolute 0%
Differences Positive 062
_ Negative -099
Kolmogorov-Smirmov 2 1100
a- Test distribution is Normal,
r Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -
Smirnov 1.142 Sig. = 0.147 («=0.05)
1.3
Regression

Model Summary

ok " R uated td Errorof
M R RN q%@
a- Predlictors: (Constant). 111,10,16,17,15,18,14,19,13,110,

12,1



Vol SSum of

A0 Regression 2%%%8
Residual 3.78E+08
Total 6.00E+08

ANOVAO

df
12

119
131

Mean Square
18 02129.32

3173063.679

a Predictors: (Constant), 111, 10,16, I7, 15,18,14.19,13, no, 1211
b- Dependent Variable: WATER IN PUMIPOL

Coefficients3
standardi
26
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta
1 (Constant) 7438755  612.371
0 16.506 4,086 295
il -55.617 760881 -007
12 -609.395  760.651 -079
13 -1500.901  760.443 -195
14 -2286.589  760.256 -.296
15 -2681.731 760.091 -.348
6 -2746.510  759.948 -.356
[7 -2775.379  759.828 -.360
18 -2230.340  759.729 -.289
19 -1070.755  759.652 - 139
no -92.261  759.597 -012
m 51.870  759.564 007

a- Dependent Variable: WATER IN PUMIPOL

F
84/

t
12.147

4.040

-073

-801
-1.974
-3.008
-3.528
-3.614
-3.653
-2.936
-1.410
-121

068

Sig.

Sig.

000
942
425
051
003
001
000
000
004
161
904
946

TWF

296

Z, = T7438.755 + 16.506 1% 55.617 x It 609.395 X2,- 1500.901 x 3- 2286.589 x 4,- 2681.731 x5t

2746.510 x 6k 2775.379 x 7t 1130.340 xd- 1070.755 X9%92.261 X 10+ 51.870 X 11k



g

00

n
2000

1000 «

S 04
ﬁ
g
£

g 1000 -
(a]
8
8

L] U )
U, %0 % %0 %, %l R %60 7970, Y, " %0 %, %0 %
% %, %% b"ol‘%&,&‘% %%, %%{9"0{%‘ %, % % %%%—‘
Date
€
€,
e ( 2301 * 10 D
et
standardzed Residual Standardized Residual

I, I Ll B0 b, 00 ll-_"l'_l.l. -‘l'u'"'”---l

w -5
Confidence Units (8}
<
s
.. T
ACoefficient & -10
1 § 9 BB 7 2 5 23 B 1 § 9 13 17 21 258 29 3
3 7 1 15 19 23 2 N 3 7 1115 19 23 27 A
LagNmtier Lag Number
ACF PACF et
ACF PACF (=
lag 7

4 lag )

297

Mean Standardized

Residual = 0.000

Confidence Limit

4 lag
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[
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Error for
Decompo
132
Normal Parametersab  Mean -3.01E-12
std. Deviation 349.0697
Most Extreme Absolute .139
Differences Positive 139
Negative -.095
Kolmogorov-Smirnov Z 1.595
Asymp. Sig. (2-tailed) .072
a- Test distribution is Normal,
b- Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -
Smirnov 1.595 Sig. = 0.072 (a =0.05)

Z, = T7438.755 + 16.506 1% 55.617 x 1- 609.395 x 2- 1500.901 x J,- 2286.589 x 4- 2681.731 Xx5t-

2746510 x & 2775.379 x & 1130.340xgt 1070.755 X,,- 92.261 x 1+ 51.870 x 11,

14 -



ACF

0.0

-1.0

14000

12000 ¢

10000 +

8000 +«

6000 ¢«

4000 +

WATER IN PUMIPOL

2000

% fo 1, QD%

WATER IN PUMIPOL

Confidence Limits

Ec

Lag Number

ACF PACF

Partial ACF

WATER IN PUMIPOL

1.0
5
I
0.0 I-lll ll B an_ fa_aa
ll L LI L) LA
b s
Confidence Limit
10 Ec
1 5 9 13 17 21 25 3
3 7 1M1 1§ 19 23 27 N
Lag Number
ACF

(Stationary)



ACF

300

I
3000
2000 +
1000 «
-
@]
o
g 04
a
£
o -1000 « )
w
<
3 -2000
-, Oa v, Lu S . v, Ly (o) On Y
C’O%'poo»k’k % % S 70,4, 0@4’7,9 A a 0(,
%9079 %95 %% %955 %% %9 %9679 290 %90 9, "9, %% %9 %%, %
G G G o D 9y 9, 7950579 "8, %G, 0, % % D
Date
Transforms: difference (1)
ACF PACF
[ ACF PACF

WATER IN PUMIPOL WATER IN PUMIPOL

Confidence Limits

[ . i |
| . I
0 — ll M
l 'l 2
|

ACoefficient
15 9 13 17 20 25 20 3 15 9 B 17 A 25 29*3
3 7 11 15 19 23 27 31 3 7 n 15 19 23 27 3
Lag Number Lag Number
Transforms: difference (1) Transforms: difference (1)

ACF
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1

3000

2000

1000 +
-
O
o
= 04
a.
Z
o -1000 «
w %
<
< -2000

%, % S o Vn %, Y. Y
%, fo,f@;}@olo( {9@0’&,@?;oz,,o,,,;r,,,logfty,,,?o,"(v,_ 0,
oy B0 %0 % D 0 0, %05 %, %, %, "% 5% %, &‘%‘%)
Date
Transforms: difference (1), seasonal difference (1, period 12)
[ ] ACF PACF

WATER IN PUMIPOL WATER IN PUMIPOL

10 10
5 5
8
00 1 ool das 1 ll 2 a L-_A
T | b/ LN | IS,
-5 -5 Confidence Limits
|
1.0 ~Coefficient 10
1 5 9 13 17 21 25 29 3 1 5 9 13 17 21 25 29 33
3 7 1 15 19 23 271 3 3 7 1M 15 19 23 271 A
Lag Number Lag Number
Transforms: difference (1), seasonal difference (1, period 12) Transforms: difference (1), seasonal difference (1, period 12)

ARIMAC1, 1,0)(1,1,0)2

(1- B)1- 0,2B3(1-B)(1-B 2)Yt= 6+ a

, 6+ "1 ,,+0,2 ,2-~10,2 ,.B+ a

, 1-B)(1-BIl2)Y,
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Arima

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters
AR1 <valueoriginatingfromestimation >
SARI <valueoriginatingfromestimation >
95.00 percent confidence intervals w ill be generated.
Initial values:
AR1 .76694
SARI -.89636
FINAL PARAMETERS:
Number of residuals 125
Standard error 342.33141
Log likelihood -911.59405
AIC 1827.1881
SBC 1832.8447
Analysis of Variance:

DF Adj. Sum of Squares Residual Variance

Residuals 123 15763175.4 117190.79
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.

AR1 .66429643 .06524617 10.181386 .0000000
SARI -.91285393 .03139134 -29.079802 .0000000

, = 0.64767 ,.1- 0.30627 ,.2+0.19836 ,.B



ACF

1.0

0.0

-1.0

303

|
2000
1000 <
< Mean Standardized
4 .
< Residual = 0.000
P
>
s
e
w -1000
11 35 63 91 115 143 171 195 223
23 51 75 103 131 155 183 211 235
Date
€
(S
e ( -695* 10 B
€
| |
Error for YT1 from ARIMA Error for YT1 from ARIMA
s
[HTTE | ll 1__1 o 0.04
T I1 | Bl !rT
Confidence limits %L) = Confidence Limit
.‘E“
Coefficient & -1.0 ~nCoefficient
1 5 9 13 17 21 25 29 33 1" 579 B Irm2A 5 83
3 7 1 15 19 23 21 M 37 11 5 03BZ 3
Lag Number Lag Number
ACF PACF g
ACF PACF et



Kolmogorov - Smirnov Test

304

One-Sample Kolmogorov-Smirnov Test

Error for YT1 from AR MAth
Normal Parameters ab ~ Mean 21.4626026
std. Deviation 378.9670410
Most Extreme Absolute 102
Differences Positive 102
_ Negative -072
Kolmogorov-Smirnov z ' 1140
Asymp. Sig. (2-tailed) 148
a Test distribution is Normal.
h- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -
Smirnov 1.140 Sig. = 0.148 (« =0.05)
, = 0.64767 ,.1- 030627 ,.2+0.19836 ,.B
MAPE MAPE 0.3126%
MAPE 7.7387%
MAPE 11.2462% MAPE 15.8374%
2, 3
4
4
. .2542-2543 . 2530-2540

. 2541



ACF
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Y, = -20.904 + 1001Y, 1+ 1008 X, 11- 1.066 X2|.1

ACF

| |
4
i
o Mean Standardized
g, Residual = 0.000
7] -2 4
Q
v
b
5 4
S
2
F
“‘e %u“‘&‘mn“‘&%n“‘&‘fu“ ;“«%, K “‘Q,%
%) X % 009<90 "9‘%‘9‘9 /:9‘92"9 % 2 % %, % %% *%\'99) ‘9'9)"9-9
Date
e
et
et ( 5.55* 10'M)
et
u
Standardized Residual Standardized Residual
10 10
5 5
o.o.L..'rl.rl"l.,'_,"rlL_L._“.. ool B L | | IS P ™
e Confidence Limits § = Confidence Limits
."ti
10 & 10
1 5 9 13 17 21 25 29 3 1 5 9 13 17 21 25 29 3
3 7 1 15 19 23 27 N 3 7 1 15 19 23 27 3
Lag Number Lag Number
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ACF PACF e

Kolmogorov - Smirnov Test

One-Sample Kolmogorov-Smirnov Test

Standardized
Residual
] 143
Normal Parameters3l3  Mean -1.4507140E-09
std. Deviation 9893802
Most Extreme Absolute 096
Differences Positive 059
Negative -096
Kolmogorov-Smirnov z 1.144
Asymp. Sig. (2-tailed) 146
a- Test distribution is Normal.
b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -
Smirnov 1.144 Sig. = 0.146 (a =0.05)

Y, = -20.904 + 1001 Yt_1+ 1.008X ,1- 1.066 X,
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21

Y, Yt 1, X,11, X211

Y, v, 1 X, 11 x211

E DD a G
O
WATER IN SR
fldde fal a
(0]
YT 1 tes?
m @]
Q
[ o O oo
| =]
XiT
t
O O O
xXT
A A k
& O B

Y = P+ PY. I+ P2X 1 + P3RH + ¢

Model Summary

Adjusted  std. Errorof
Model R RSquare  RSquare  the Estimate
T~ 1.000y -1.000 1,000 83010

a- Predictors: (Constant), X2T, X1T, YT 1



ANOVAO
0ckl S r%f df Mean S F Si
: S n Square ,
I}A Regression S.ﬂBEMb 3 153525(114 4 1VIVA 'gluuu3

Residual 8753.051 127 68.922

Total 3.68E+08 130
a- Predictors: (Constant), X2T, X1T, YT 1
b- Dependent Variable: WATER IN SIRIKIT

Coefficients3
standardi
2
Unstandardized Coefficien
Coefficients ts
“l}(IodeI B std Emor  Beta t Sig.

(Constant) -17.400 "2.477 TO25 000

YT1 999 000 998 2076.201 000

XIT 1.007 001 325 T43.243 000

X2T -1.016 003 -161  -332.003 000
a- Dependent Variable: YT

Y, = -17.400 + 0999 Yt 1+ 1.007X , 1- 1.016 X1,

Standardized Residual

Mean Standardized
Residual = 0.000

308



€,
e ( -6.70 * 10"
€,
Standardized Residual Standardized Residual
o0 l' I! '™ ' Y | 1O B T - oot _Ill'.l.l,_'.l;'l-.-l | very
fg
ACF PACF C
ACF PACF e
lag 6
|
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
N
Normal Parametersab  Mean -2.58069E-09
std. Deviation 9883942
Most Extreme Absolute 129
Differences Positive 086
_ Negative -129
Kolmogorov-Smirnov z 1472
Asymp. Sig. (2-tailed) 262
a- Test distribution is Normal,
b- Calculated from data.
Kolmogorov — Smirnov ~ Test Kolmogorov —

Smirnov 1472 Sig. = 0.262

309

(a = 0.05)
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ExSmooth

Initial values:

WATER IN SIRIKIT

310

Y, =-17400 + 0999Y, 1+ 1.007X,1, - 1016 X211

10000

8000 4

6000 o

4000 «

2000

MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Series ( ) Trend ( )
6773.25000 11.25000

(
DFE

)

119.



The 10 smallest SSE's are: Alpha

(y)

1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

(or)
0.100

Yt()= (@, +"p,

A = «1 J +

= QAY/A) + (-

m = 12

11.25, P,

1
o

2.3

Gama
.1000000
.1000000
.1000000
. 1000000
.1000000
. 1000000
.1000000
.1000000
.1000000
.1000000

1.000 ,

t)st+/.m,

P..1)

«2( ,-A-l)+0- «2)P-1

Delta
.1000000
.2000000
.3000000
4000000
.5000000
.6000000
.7000000
.8000000
. 9000000
1.000000

311

SSE
4848524.129
4848524.129
4848524.129
4848524.129
4848524.129
4848524.129

14848524.129
14848524.129
14848524.129
14848524.129

0.100

t=m m+1,...

6773.25,



Regression
Model Summary

Adjusted  std. Error of

Model R RSquare  RSquare  the Estimate
1 1 6163 319 316 1386.1043

a- Predictors: (Constant), 111,10, 16,17, 15,18, 14, 19,13,110,

2,1
ANOVAD
Sum of
Model . Squares df Mean Square F !
1 Regression - — 12 11626979.47 6.052
Residual 2.29E+08 119 1921285.211
Total 3.68E+08 131

a- Predictors: (Constant), 111,10, 16,17, 15,18,14, 19,13, 110,12, 1L
b- Dependent Variable: WATER IN SIRIKIT

Coefficients3

standardi
76
Unstandardized Coefficien
Coefficients ts
Model . B Std. .Error Beta t
1 (Constant) 5072923  4705U0 10.646
10 15.762 3.179 360 4,958
il 19431 592,071 -003 -033
12 -481.376  591.891 -.080 -813
13 -1065.956  591.729 - 176 -1.801
14 -1590.355  591.584 -263 -2.688
5 -1897.208  591.456 -314 -3.208
16 -1963.880  591.345 -325 -3.321
[7 -1662.188  591.251 -215 -2.811
13 -673.496  591.174 -111 -1.139
19 -4.167  591.114 - -007
no 261616  591.071 043 443
m 116.762  591.045 019 198

a- Dependent Variable: WATER IN SIRIKIT

Sig

Sig.

000
974
418
074

008
002
001
006
257
9%
659
844

000a

312

Z, = 5072.923 + 15.762 1% 19.431 X1t481.376 x & 1065.956 x I 1590.355 X4— 1879.208 X5l-

1963.880 x @ - 1662.188 x 1 - 673.496 X 8- 4.167 x 9+ 261.616 X 11+ 116.762X 11
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10000
8000 4
6000 +
4000 «
2000

LIMIEIS NI d31VM

24

Date

WATER IN SIRIKIT

WATER IN SIRIKIT

Confidence Limits

| [
.

M-

10

00

“ o

30V |etued

3

17 21 25

13

17 21

13

10

00

19 23 27 M

15

19 23 21 3

15

Lag Number

Lag Number

PACF

ACF



ACF

314

Transforms: difference (1

ACF
(Stationary)
|
4000
3000 +
2000 «
= 1000 «
4
1
w 0
Z
o -1000 4
L
<
;-2000 A AONECRRGN WANCRN, = -
G 2, %o S 1Y 2, %, % (o) On Y
“ ZQ?,OO /\:&7 }';@o)(l(i 6‘0’6;0}0 ,?,01/,04,,%1,’00?7 ’P;O):% P/&OIO(@
R %, % %o ‘%:9“390 %, %, \9\% ‘%3, %, %, %, %5 CRCRENN
Transforms: difference (1)
ACF PACF
[ ACF PACF
10 1.0
5 5 |
1 i 1, |
00 0.0
| w
7 e e
s T Conkdncn Linis § 22 Confidence Limits
E 10 Elc
1.0 EliCoeficient a -\
1§ 8§ 13 17 21 25 2 N 1 5§ 9 13 17 21 25 29 3
3 7 1 15 19 23 27 A 3 07 1 15 19 23 27 N
Lag Number Lag Number

Transforms: difference (1
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ACF PACF

ACF

n
4000
3000 + )
2000 «
t 1000 <
x
o
w 0 «
Z
@  -1000 4
w
o
<
; -2000 . -
On %z, O %, 5o S Y0 Yy 2, 4, 7, Or %7, On %
‘%%Qg15Q5Q6%,Q;%;Q;%;ﬁ;%f%ngi@qub
9 Oy O,
% % % % 0 % 0 % R % % % %%
Transforms: difference (1), seasonal difference (1, period 12)
[ ACF PACF
1.0 IE
s s
AN 1l a
% . e 1 Anas L LU LA | w
w ll L '
w
-5 Confidence Limits 2 -5 Confidence Limits
K]
l‘;:’ 1.0 E -1.0 mecoeffident
1799 b A oo
1 5 8§ 13 17 21 25 29 30
3 7 115 19 23 27 W 3715373
Lag Number Lag Number
Transforms: difference (1 seasonal difference (].period B Transforms: difference ( 1 seasonal difference (1period B
ACF PACF

ARIMAd, 1,0)(1, 1,0)2
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Arima

Non-seasonal differencing:1
Seasonal differencing:1
Length of Seasonal Cycle: 12

Parameters :
ARL <valueoriginatingfromestimation >
SARI <valueoriginatingfromestimation >

95.00 percent confidence intervals will be generated.
Initial values:

ARL .76694
SARI -.89636

FINAL PARAVETERS:

Number of residuals

Standard error 342.33141
Log likelihood -911.59405
AIC 1827.1881
BC 1832.8447

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 123 15763175.4 117190.79

Variables in the Model:

B SEB T-RATIO  APPROX PROB.
AR .66429643 .06524617 10.181386 .0000000
SARI -.91285393 .03139134  -29.079802 .0000000

1= 0.44448 ,.1- 0.25050 ,.2+ 011134 ,.B
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MAPE MAPE 0.1308%
MAPE 3.1886% -
MAPE 8.0597% MAPE 10.4748% u
- 2, 3 4
4
.2542-2543 . . 2530 - 2540
2541

Y, = -22.405 + 0.998 Yt_1+ 1005X, 1- 1.023 X21,
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31
Y, Y,_1l, X,11, x211
Y, Y,_ 1, X,11, x211
O
. g?Sa° 0 0
Water in MAE
gKo
YTJ jg £ @
0
! X1T
Jfeggl
a ] O
O a
X2T
0 ° ale

Yt= Po+ Ply.-1+ P2 X, 1+ P3X2 .1 + et

Moclel Summary

Adgusted std. Error of

Model R R Square uare  the Estimate
o 15550 q.998 | 998 3.5958

a- Predictors: (Constant), X2T, YT 1, XlT
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ANOVAD
| SS u&n rOfS df Mean Square F S
HE presion S, 3 OHAG 1866029 00y
Reictel 1602101 17 %)
Total 7263008 3

a- Predictors: (Constant), X2T, YT 1, XIT
b Dependent Variable: Water in MAEJUD

Coefficients3

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.

1 (Constant) -1.045 754 -1.387 Jb
YT 1 .997 .005 .992 220.380 .000
XiT .999 .009 .486 105.763 .000
X2T -1.062 (0%8 -.244 -50.636 .000

a- Dependent Variable: YT

Y, =0997Y,.1+ 0999 X, 1- 1062 X2t.1

]

4

2 4

0 4
g Mean Standardized
3 Residual = 0.000
@ 4
) : S -
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C
3 ( 4393 M0'H
o}
|
Standardized Residual Standardized Residual
s S
I ! -
00 f—wwt ey wy I.l' | 00 tmrwtphey '__ll-.. . | TS -
5 Confidence Lirits § = Confidence Lirmits
1 35 79 :Illl :517 :BZV B}& 229:13) 1 35 79113 B|7 :921 2252293-3]
Lag Number Lag Number
ACF PACF e.
ACF PACF g,
lag 8
|
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
131
Normal Parametersab  Mean -4.05943E-09
std. Deviation .9883942
Most Extreme Absolute .242
Differences Positive 208
Negative -.242
Kolmogorov-Smirnov z 2.767
Asymp. Sig. (2-tailed) .076
a- Test distribution is Normal.
b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov —

Smirnov 2.767 Sig. = 0.076 (« =0.05)
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Y, =0997Y,_, + 099X, 1- 1062 X2t.1

32

400

300 +«

200 +«

Water in MAEJUD
8

EROXC "9%':%\9"9‘9&{?% %, %0, B, %00, %: %, <9‘°v<99¢<9‘9@{99@<990®0)
Date
ExSmocth
MCDH= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 31.05417 17153

OE = 119
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The 10 smallest SSE's are: Alpha Gama Delta SE
1.000000 .1000000 .1000000 115468.95196
1.000000 .1000000 .2000000 115468.95196
1.000000 .1000000 .3000000 115468.95196
1.000000 .1000000 .4000000 115468.95196
1.000000 .1000000 .5000000 115468.95196
1.000000 .1000000 .6000000 115468.95196
1.000000 .1000000 .7000000 115468.95196
1.000000 .1000000 .8000000 115468.95196
1.000000 .1000000 .9000000 115468.95196
1.000000 .1000000 1.000000 115468.95196

3
(a) 1.000,
v) 0.100 () 0.100
Y, (0=(a, +/p, t)st+.m, t=m,
A= a (Ym)+ (I- «Dfas + p.)
= «2(A, - At-i) + (1- «2)P,-l
, = «3(Y,/At) + (I- «3) t-m
m = 12
: 31.05417,
, 0.17153, P, =0

33



Regression
Model Summary
Adjusted std. Error of
Model R R Square R Square  the Estimate
m6453 417 .358 506008
a- Predictors: (Constant), 111, 10, 16, 17, I5, 18, 14, 19, 13, 110,
2 1
ANOVAD
Sum of
Model Squares df Mean Square F -
1 Regression 3O2655.6 ~YT 25221.548 7.081
Residual 423853.8 119 3561.797
Total 726512.4 131

a- Predictors: (Constant), 111, 10, 16,17, 15, 18, 14, 19,13, no, 12,11
b- Dependent Variable: Water in MAEJUD

Coefficients3
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B Std. Error Beta t

(Constant) 203.441 20.517 9.916
10 -7.56E-02 137 -.039 -.552
il -24.922 25.492 -.093 -.978
12 -46.119 25.485 -172 -1.810
13 -73.407 25.478 -.273 -2.881
14 -103.332 25.472 -.385 -4.057
15 -114.347 25.466 -.426 -4.490
16 -123.453 25.461 -.460 -4.849
17 -124.741 25.457 -.465 -4.900
18 -68.302 25.454 -.254 -2.683
19 -18.499 25.451 -.069 =727
110 122 25.449 .000 .005
m 2.834 25.448 011 A11

a- Dependent Variable: Water in MAEJUD

Z, = 203441 - 756E-02 1% 24.992 , 1 46.119 x 2 73407 xJ- 103.332 x4 114.347 x3

Sig.

Sig.

a2 o

.582
.330
.073
.005
.000
.000
.000
.000
.008
469
.996
912

123453 xl- 124.741 x 11 68.302x,,- 18499 x A+ 0.122 « W+ 2834« 1L

323



ACF

34 ;
| |
400
300 «
200 «
[@)]
=
bas |
w
<
= 100 ¢
£
8
O
s ol _ . . . O N AVNES
%700%00»4’7;-0“‘0‘/"(:':‘2962‘?0?'94/01;/(’4/?0:,(’04'1900»'l"’;—o@ov"( 5
7
%%, ':900':%0':%;9{%39 % %, %, %, AN TRCCRCRCICRN
Date
Water in MAEJUD Water in MAEJUD
10
5
11— ML b 1
oo Lyt JMpT™ L ——
1
-5
Conh:onaunu %

- | 5. A5
: ,’,',,".,"..",,",,”,.” 3 Bl 2227773
Lag Number Lag Number

ACF PACF

324

Confidence Limits

MCoefficient



ACF

v

Water in MAEJUD

Water in MAEJUD

ACF
(Stationary)

200 .
100 «
0+
-100
Yo % %0r 4, %60 % [ 6 8 Y0, ", W, Y " %0, %0
2. %5, %0, %5 0 % "0 %o %00, %50 S0, S0 "% 200, 0. 0 "5
9 B G G B 0 O % % % G R, %% Y%

Date

Transforms: difference (1)

ACF PACF

ACF PACF

Water in MAEJUD

00
L]
w
Confidence imts Q=5 Confidence Limits
s
T .
[ & 0 | "Ceffidert

Rl R T R T R Vo8 9 A% A 2t 25 29,33
37 15 19 23 27 3 3 07 1 15 19 o2 271 ¥
Lag Number Lag Number

Transforms: difference (1

Transforms: difference (1

325



ACF
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ACF PACF
ACF

|
200
100 o
04
@)
=
b |
W
<
= .100 «
£
ko)
©
Z  -200
Oh 12, On %, B S 0. Vn 2, % Y, 22, On 2z, O %
4’7,9,0»,‘7;—,@0,‘? 6,5 "% Op}% 7 ,%;7470/\,‘7/-;“0,"( ,&
(€ )
\90& \90(9 @&& 00\9‘%0 0, \9@, ‘9‘% t?% .90 ‘297 &97 0‘96“9‘96\ @&G \9@0 \9)
Date

Transforms: difference (1), seasonal difference (1, period 12)

I ACF PACF
Water in MAEJUD Water in MAEJUD

10

10

°‘°"|'Ll'-]1'|'!'!'="lh"‘"rr—-““* °‘°"l|‘|"r'_[[]‘|"“l"‘[|l”"‘“"

Confidence Limits

Confidence Limits

Partial ACF

9 13 17 21 _25 29 33

& e % e "1 BRI A
Lag Number

Transforms: difference ( 1 seasonal difference (1period ]2

Lag Number

Transforms: difference (1 seasonal difference (1period ]2



ACF PACF

ARIMA(L, 1,0) (1, 1 O)R

Arima

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters
ARL <valueoriginatingfromestimation >
SARI <valueoriginatingfromestimation >

95.00 percent confidence intervals will be generated.

Initial values:
ARL .24188
SARI -.33788

FINAL PARAVETERS:
Number of residuals

Standard error 28.135546
Log likelihood -565.88269
AIC 1135.7654
SBC 1141.3236

Analysis of Variance:

DF Adj. Sum of Squares Residual Variance
Residuals 117 94077.967 791.60896
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.
.08993583 2.6638945 .00881358
SARI 37338870 .08899118 -4.1957947 .00005320
, = 0.23958 ,.,-037339 ,.2+0.088946 , B
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MAPE MAPE 3.1964%
MAPE 39.9091% -

MAPE 35.7855% MAPE 41.6989%

.2542-2543 . . 2530-2540

Y, =0992Y, , + 1.001X,1, - 1.036X

2,1-1



a Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: Water in KILLOM

4,
41
. Y1 Y, 1, X, 11, x211
Y1l
Y, Y, 1 X,11, x211
d:: % %&? " o o
Water in KILLQM L al g ®
i
oo @
gu % %0 & o o
a?% o uE i mu(J on ’
u%%n:noog %n - g ]
o o 0o &
ou o ° a © X1T o °°
o & Qg @ o,
5T (s &
. : Gt
S o/ o x2T
o g @g ot:, f
? &
Y, = P0+ P,Y, 1+ p2X,,., + p3X,11+ £1
Model Summary*3
Adjusted std. Error of  Durbin-W
Model R R Square R Square  the Estimate atson
T .991a .981 .981 3.8012 2.660

329



ANOVAO
Sum of
Model ) Squares df Mean Square F
“T Regression 95285.051 3 31751.554 3108.183
Residual 1835.056 127 14.449
Total 97120.107 130

a Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: YT1

Coefficients3

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model std. Error Beta t
1 (Constant) "033" 1.113 -1170
YT 1 1.004 .013 1.001 75.135
XiT 1.009 .019 2.627 51.903
X2T -1.011 .022 -2.309 -45.813
a- Dependent Variable: YT1
¥1= 1004Y, 1+ 1009 X, ,., - 1011 X211

]
10
8
6 o
4 4
2
g lw
h=4
4
¢ -2
?
N4
©
@
© 6 4
c
@©
n 8
7. Y

Sig

Sig.

B8 %

Mean Standardized

Residual = 0.000

330
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€

e ( -475% 108

Standardized Residual standardized Residual

°°"l"‘]'|’”"l"*l'l"""l"‘|'“"l"l'|'l‘. | T A AT
. | I!r' L] | l'll

Confidence Limits f Confidence Limits

40
5 9 3 g 2 % 29 B g 1 s s "? 7 ] =3 b 3
3 7 n 15 1 23 27 3 3 7 ] 15 19 4] n

Lag Number Lag Number
ACF PACF e
ACF PACF €

lag 6
]

Kolmogorov - Smirnov Test

One-Sample Kolmogorov-Smirnov Test

Standardized
Residual

143
Normal Parametersab  Mean -7.80715E-10
std. Deviation .9893802
Most Extreme Absolute .238
Differences Positive 238
Negative -.186
Kolmogorov-Smirnov Z 2.843
Asymp. Sig. (2-tailed) .079

a- Test distribution is Normal,

b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -

Smirnov 2.843 Sig. = 0.079 (a =0.05)
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Y, = 1004Y, 1+ 1.009X%, ,., - 1011 X, 1,
4.2
L]
120
100 + J‘
80 «
60 +
=
9 40
=
X
.E 20.
3
@©
- Y V'
Y 9, A S V. %, % (@) Oa Y
W "04% o, %% ,“bﬁoﬁp,%,% ,%700%4,0»:’7;,@0,(? 5
s %, % %, %, %, %% %, %, ,%.%,%, %, 0% % “3%.‘90)
Date
L]
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 81.69583 -.03264

DFE = 119.
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The 10 smallest SSE's are: Alpha Gamma Delta SSE
.8000000 1000000 . 1000000 35985.56472
.8000000 1000000 .2000000 36121.72768
.9000000 1000000 .1000000 36338.81031
.9000000 1000000 .2C00000 36372.57970
.7000000 1000000 .1000000 36447.46317
.8000000 1000000 .3000000 36470.94939
.9000000 1000000 .3000000 36478.81894
.9000000 1000000 .4000000 36653.16079
.7000000 1000000 .2000000 36758.00809
3
(a) 0.800 1
() 0.100 () 0.100
Y (0= (a. +/Ptt)s «t-m- t=m m+l,...
= «l(Y,/S.-] + (1- «i)(A,| + Pm)
P.=«2(,-A,|) + (1- «2)P1,
= (Y i) + (- <) on
m =12
I, 81.696, |,
- 0.033, @ =0

4.3
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Regression

Model Summary
Mokl ° 2 é(gusted tsﬁd Error of
ode uare uare e Esti
1 8552 q.731 | 104 Eﬂgﬁ%
a Predictors: (Constant), 111,10, 16, 17, 15, 18, 14, 19, 13,110,

2,1
ANOVAb
Sum of
Model _ quuares df Mean Square F. Sig.
1 Regression  71051.739 ~vr 6020978 25088 0Ca
Residual ~ 26107.442 119 219.390
Total 97159.182 131

a- Predictors: (Constant), 111, 10, 16, 17, 15, 18, 14,19, 13,110, 12,11
tr Dependent Variable: Water in KILLOM

Coefficients1

standardi
76
Unstandardized Coefficien
Coefficients ts
Model Std. Eror - Beta t Sig.
"T (Constant)  112.109 5.092 22017 o
10 -5.71E-02 034 -.080 -1.680 096
il -13.810 6.327 -141 -2.183 031
12 -26.480 6.325 -210 -4.187 000
13 -43.877 6.323 - 447 -6.939 000
14 -54.457 6.322 -555 -8.614 000
15 -41.854 6.320 -426 -6.622 000
6 -50.342 6.319 -513 -1.967 000
17 -63.194 6.318 -644 - -10.002 000
18 -45.956 6.317 -468 -1.275 000
19 -6.535 6.317 -067 -1.035 303
no 159 6.316 002 025 980
m 3.852 6.316 039 610 543

a- Dependent Variable: Water in KILLOM

Z, = 112.109- 5.71E-02 11- 13.810 X11- 26.480 X2 - 43.887 x3 - 54.457 x41 -41.854 x 4
50.342 x 6- 63.194 x 71- 45.956 x 8- 6.535 x A 0.159 x 101+ 3.852 x m
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4.3 -

120

40 «

Water in KILLOM

Date

P 9 a : ' o : & a
ﬂi'lﬂllﬂﬂ\iﬂ']ilﬂﬁﬂuvlﬂ'J‘UﬂGﬂlﬂgﬁﬂ?ﬁ'lﬂlﬂ'ﬂﬂﬂ'lqmﬂu“lﬂQL'UE]'Uﬂ'Jall

Water in KILLOM Water in KILLOM

1.0
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w
Confidence Limits (&) Confidence Limits
s
5
10 Wlcoers a -0

| M(Coefficient

1 5 9 13 17 21 28 29 2 1 5 9 13 17 21 25 29 B
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(Stationary)

|

80

60 ¢«

40 4

20 4
= 0 4
(@)
-
-
< -20 o
£
« -40 4
e
@
< -60

G/ (o) O, R S 0. Y %, %, 7, [e) On ¥
00:11 4;}0,\;1’7 }'z&ozo({p@oz%zo%z OL;O/")‘YIPI (/G?v Q,O):Q “16\010({9
% % % %y % 0 0, D, %5 %, %0 R, %, %, % % %
Date
Transforms: difference (1)
ACF PACF
[ ACF PACF
Water in KILLOM Water in KILLOM

I |5 2 N e

Confidence Limits

Confidence Limits

~Coefficient
1 5 9 13 17 200025 129 3

Partial ACF

-10 _MMCoefficient
[ T T S U A B TR A B
3 1 1 15 19 23 21 31

LagNnfoer LagNnter

Transforms: difference (1) Transforms: difference (1)
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00

ACF PACF
ACF
|
80
60 +
40 +
20 o
O -
=
9 20 4
=
X 40
£
"@ -60
@
g -80
R N
q%kh‘%Q,%;Qf%%%%?f%ﬁbakqbahQ%@;
20 %0, %0, %0.9% 29, %0, %0. 70 0 O Zo. Z0. Zo. Z0. 0.9
R A A R R R R N N
Date
Transforms: difference (1). seasonal difference (1, period 12)
[ ] ACF PACF

Water in KILLOM

i ll'" "L[l R |
— -
1 5 9 13 17 21 25 29 3
3 1 1 15 19 23 21 31
LagNunfoer
Transforms: difference (1). seasonal difference (1.period 12)
ACF PACF

Water in KILLOM

0.0.1“.'""“‘.']..,'_1.! ll N _ll

i " .
u
2 -5 Confidence Limits
s
b
& a0

1 5 9 1 177 21 25 2 3

3 7 " 15 19 23 27 M

Transforms: difference (1), seasonal difference (1. period 12)

ARIMA(L, 1,0) (1, 1,0)R
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Arima

Non-seasonal
Seasonal

Parameters :
AR1
SARI

95.00 percent confidence

Initial values:
AR1 -.28185
SARI -.23195

FINAL PARAMETERS:

differencing: 1
differencing: 1
Length of Seasonal Cycle:

12

< value originating
intervals will

338

< value originating from estimation >

from estimation >

be generated.

Number of residuals
Standard error 14.963123
Log likelihood -490.40878
AlC 984.81756
SBC 990.37581
Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 117 26459.936 223.89506
Variables in the Model:
B SEB T-RATIO APPROX. PROB.
AR1 -.29126284 .08834906 -3.2967281 .00129554
SARI -.29667420 .09120400 -3.2528638 .00149335
, = -0.29126 ,.,- 0.29667 ,.2-0.08641 ,_1



MAPE

27.7051%

MAPE

2541

MAPE
4.6317% MAPE
- MAPE 22.6271%
35.7177%
2, 3 4
4
. .2542 -2543 . . 2530- 2540

Y, =0983Yt, + 0972X, 1, - 1051 X, 11
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51
. Y, Y,. 1, X,11, X, 1,
Y,
Y, Y, 1, X,11, x2t.1
% coa N (00°°
Water in MAEK =0 010°
fe-B tor ©
e’ quD D
(0 « » .0,
YT_1
5 N
/
O O (e}
X1T
/ 0*'0
0°° 3
@ A Vo=
ofl ® °D @M  goebB o XoT
= PO+ PIYt.,+ 2 X,1,+ Pax2.-1+ £1
Model Summary
Adjusted std. Error of
Model R R Square R Square  the Estimate
"T ®98a .995 205 4.4546

a Predictors: (Constant), X2T, YT_1, X1T
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ANOVAQ

Sum of

“l}[lodel : Sguares df Megn Square F Sig.
Regression 1855344 T 1844/94  3116.605 00Ca
Residual 853.277 43 19.844
Total 186387.7 46
a Predictors: (Constant), X2T, YT 1, X1T
b' Dependent Variable: Water in MAEKWUNG
Coefficients3
starggardi
Unstandardized Cogfficien
BCoefﬂuen&s . Bts ‘
std. Ermor eta t Ig.
(Constant) 6 s i ey
YT 1 1.001 010 1.028 95.990 000
XIT an 033 323 29.489 000
X2T -968 055 -192 -17.479 000
a- Dependent Variable: Water in MAEKWUNG
Y, = 1001Y, , + 0.972X,1, - 0968 X, ,.,
| |
s 91 Mean Standardized
§ 2 Residual = 0.000

et
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€,

e ( -1.081 * 10" ™)

standardized Residual Standardized Residual

10 10

I |
o “"‘ILI"I“I’I'L'T‘[.'IT".'“‘Iﬁ"‘v be "‘Tl-l e R "-—l
|

® | Confidence Linits " Conficence Limits
'c|5e|:|7:|55)) mj.bQBI/Z.Z)ZBB
3 O T T YR T G - S S 3 71 B B B3 Z 3
LagNinter LagNnter
ACF PACF e
ACF PACF €,
lag 7
|

Kolmogorov - Smirnov Test

One-Sanple Kalmogorov-Smimov Test
Standardized
Residual

47
Normal Parametersab  Mean 2.942583E-09
std. Deviation .9668415
Most Extreme Absolute 314
Differences Positive 314
Negative -.295
Kolmogorov-Smirnov Z 2154
Asymp. Sig. (2-tailed) .186

a Test distribution is Normal,

b Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 2.154 Sig. = 0.186 (a =0.05)



¥ 1= 1001 ¥11 + 0972 X, t_1- 0.968 X2t.,

5.2
L]
300
200 o
O
P
=2
S
i 100 «
<
=
£
o
@©
= 0
Y o0 Y, O Y. 4o %, O % 98 %, O do Y%
%/ A,p,(/(, 0)1‘74,1 ‘99;0(1 0)7‘74’1 0’9/%{90)214’/ '0'920( O)
o‘gv %, %, o% \9\% .g% -?% \9% \9\%‘ % % % N 0. % 9,
Date
L]
L]
ExSmooth

MODEL= WINTERS (Linear trend, multiplicative seasonality)

Initial values: Series ( ) Trend ( )
( ( ) 104.31111 -.04491
DFE = 35.
The 10 smallest SSE's are: Alpha Gama Delta
1.000000 .1000000 .1000000

Period= 12

SSE
17418.18619
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1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

(a)
(y) 0.100

.1000000
.1000000
.1000000
.1000000
.1000000
.1000000
.1000000
.1000000
.1000000

1.000 ,

Y.(D= (., +%, 1)s +.1)

» = «i(y /S, 1)+ (-« (. + P

P. = «2( .- ,-1)+ 0- a2)p..i

, = ((3 (Y,/ 1) + (l' ((3) 17y

m = 12

11.25, G =0

53

(€8

.2000000
.3000000
.4000000
.5000000
.6000000
.7000000
.8000000
.9000000
1.000000

()

17418.18619
17418.18619
17418.18619
17418.18619
17418.18619
17418.18619
17418.18619
17418.18619
17418.18619

0.100

t=m m+1,..

6773.25,



Regression
Modd Summrary

Adjusted std. Error of

Model R R Square R Squirﬁ the Estimate

~r~ 372a 139 = 70.0147

a Predictors: (Constant), 111, no, 10, 16, 15,17, 14, 18, I3, 19,

12, 1
ANOA6
of
Model _ Squares df Mean Square
Kegression  "27601.225 (V) 2300.102
Residual 171572.1 35 4902.059
Total 199173.3 47

a Predictors: (Constant), 111, no, 10, 16, 15,17, 14, 18,13, 19, 12, 1.
b'" Dependent Variable: Water in MAEKWUNG

Coefficients’
standardi
zed
Unstandardized Coefficien
Coefficients ts

Model B Stk ﬂ Beta
1 (Constant) 100669 | @7 ______
753

0 _526 -113
1 25,641 50.196 ~110
2 34515 50.078 -148
3 45,063 49.970 -193
14 52.737 49.873 -226
15 -54.260 49.788 _233
16 -59.159 49.714 _.254
17 78.782 49.651 -.338
8 47.756 49.599 -.205
19 111.879 49,559 _051
no -11.903 49,531

m 4,076 49514 _017

a Dependent Variable: Water in MAEKWUNG

Z, = 190.669 - 0.526 11- 25.641 X 11- 34.515 X2 - 45.063 x,,

-.699
-511
-.689
-.902
-1.057
-1.090
-1.190
-1.587
-.963
-.240
-.240
-.082

Sig.
" 915a

t 1 L]
e TT
489

.613
495
373
.298
.283
242
122
342
812
811
.935

345

- 52.737 x41- 54.260 x -

59.159 x 6l- 78.782 x 7t- 47.756 x 8- 11.879 x91- 11.903 X 101- 4.076 X 1l
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00

ACF

(Stationary)
|
100
80 +
60 +
40 -
(O]
£ 204
=
g o
<
= 3
£
‘q" -40
‘;“ -60
Q
10&1‘/0( 7 o),‘%"lo’?"@( % OO)/%I ‘7‘%;/0( i« OO);{‘%I '7»%"’0( % OO/\/
% % %% B % 9 % %% B9 00 %,
Date
Transforms: difference (1)
ACF PACF
] ACF PACF
Water in MAEKWUNG Water in MAEKWUNG
5
.
[ N v e
Imr 1 I
s
rroceffickrt S 0 Qoefficiert
A D Y B 1°"95°9° Is A )
37]113923273 3715923273
Lag Number Lag Number
Tasons diea() Tasdons dieere()



ACF

10

o

00

ACF PACF
ACF
]
20
10 o
0 «
O -10 4
=
o}
< .20 4
X
w
g -30 «
£
. -40
L
g -50
47%:0( )OO,\;{V/I/ j’%:"( ,OC‘,\, j’° ;(’( N OO/\,
By B % % % % NN NN
Date
Transforms: difference (1), seasonal difference (1, period 12)
] ACF PACF
Water in MAEKWUNG Water in MAEKWUNG
i — 3w
ickrelini ickrelin
| ~efidert muceficrt
I 579 LI a5 5 15 98BT722352D3
371 50327Z3 37156508373
Lag Number Lag Number
Tatons disere() sxd deer(l @all Tatons dieee() sxd deew( @alDd



ACF PACF

ARIMAO, 1,0)(0, 1,0)]2

(1-B)(1-BI2)Y, = 8 + (1- 9,8)3,

, = (1-B)(1-B1)Y,

Arima

gt gl |
Length of 'Seasonal CycP 1

Parameters
< value ori atm(]J from estimation >
95.00 percemtonfidence intervals will be generated.
Initial values:

VAl -.94954

FINAL PARAVETERS:

N of residual
P&Wlﬁ? reﬁlﬁF?S'r 1A g0

906
i
283.4163

Analysis of Variance:
DF Adj. Sum of Squares  Residual Variance

Residuals 34 6083.4218 177.13128
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.

MAL - -54503221 14431839  -3.7765957 00061113

349
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, = 054503 a,. 1
MAPE MAPE 3.1259%
MAPE 37.6376% -
MAPE 22.6737% MAPE 50.2236%
2,
3 4
4
. 2542 - 2543 . . 2530 - 2540
2541

Y, = 1033Y,, + 0980 X, 1-0.973 X211



6.1
. Y, Yt x.,11, X211
Y1
Y, Y, 1, X,11, X, 11
]
Water in AUB<m ~ Py
YT 1
Q 0
on M® p“0%®»"0 X1T
Bo &= Q
8
— X2T
a | r o
Y,= IV P|Ytl+ p2xu.l+ P3X2 1+ |,

Model Summary

Wi R Repme Rinse iefime
(S e (S
T 8 96 96  WRHH

a Preddas (Gongtant), X2T, YT 1, XIT

&l



ANDA>
of
Model Squares df Mean Square
“T Regression 33871359 3 11290453.01
Residual 137880.7 127 1085.675
Total 34009240 130

a Predictors: (Constant), X2T, YT_1, X1T
b Dependent Variable: Water in AUBONRAT

Coefficents3

standardi

zed
Unstandardized Coefficien

Coefficients ts
Model B std. Error Beta
“T (Constant) 2133 A352

YT 1 961 .006 .964
X1T .958 .012 .558
2T -975 .040 -.182

a Dependent Variable: Water in AUBONRAT

1035

t
-.294

148.575
80.995
-24.158

Y, =0961Y,_1+ 0.958X, 11-0.975X2,.1

Standardized Residual
A

4 % 4“9 %%, %0 % f@o % W0, Y, Y Y, 4'79 %, % %

e % B, %, B %, R, R B

Date

F

9.480 ------

Sig.

Mean Standardized

Residual

3884

0.000

32
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€

e, ( -8.895 * 10'Y V

Standardized Residual standardized Residual

. f

LA | ' ™ 00 4
1] | B ) ]| ]
1 |

0o

Corficene Lins A Confcce Liris
10 40
1 s 9 19 7 Fd » 2 n 1 s 9 12 17 n b3 » 31
377185 0 B 7 a 37718 0 B 7 a
LagNnter LagNner
ACF PACF g
ACF PACF e

Kolmogorov - Smirnov Test

One-Sample Kalmogorov-Smimov Test

Standardized

Residual
Al 131
Normal Parametersab  Mean -4.47532E-09
std. Deviation .9883942
Most Extreme Absolute .249
Differences Positive 162
Negative -.249
Kolmogorov-Smirnov Z 2.851
Asymp. Sig. (2-tailed) 179

3 Test distribution is Normal.
b- Calculated from data.

Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 2.851 Sig. = 0.179 (a =0.05)



Y, = 0961Y, 1+

6.2

0.958 X, 1, - 0.975 X21,

3000

2000 +

1000 +

Water in AUBONRAT

0‘7'9 (&) DD 0‘7,9 3
% 20, %o, 7o, 7 2o, 7 g
ORI 9 Bol0. 20 7o 7o 7o 7 %0,
8 0 % B0 o D 5 0y 05 %0505 B %, %0, %05 0 S0
Dete
L]
L]
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality)

Initial values: Series (

( ) 1007.07500

DFE = 1109.

) Trend ( )
1.52917

Period=

12

34
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The 10 smallest SSE's are: Alpha Gamma Delta SSE
.8000000 . 1000000 .1000000 41922741777
.8000000 .1000000 .2000000 4222991.6468
.9000000 .1000000 .1000000 4231265.7518
.7000000 .1000000 . 1000000 4238941.2779
.9000000 .1000000 .2000000 4240452.8055
.9000000 .1000000 .3000000 4252838.9093
.8000000 .1000000 .3000000 4264396.2877
.9000000 .1000000 4000000 4267878.7551
.9000000 .1000000 .5000000 4285578.6659
.7000000 .1000000 .2000000 4300023.3412
3
(a) 0.800 ,
0) 0.100 () 0.100
Y«(0= (@, +%p, t)s t+.,1 t=m m+ 1. ..
A, = «i(Y.Is,- )+ - «1)( «-, + P,-1)
Pt = «2(A. - A,-]) + - «2)A,-1
= «3(Y,/JA)) + - a3)s,-
m = 12
) 1007.08, ,
1.53, @ =0

6.3



Regression
Model Summary
Mol R ﬁdjusted std. Error of
R he Esti
! 014a Squ?% Squ%rﬁl s 423‘4”%%
a Predictors: (Constant), 111, 10, 16, 7, 15, 18, 14, 19, 13 no,
2, 1
ANOVAD
Moclel SS e df Mean S
. uares an Squar
1 Regression 12(]910/90 ~~vr* Te;589 U%ZeS
Residual 21311736 119 179090.216
Total 34222525 131

a- Predictors: (Constant), 111, 10, 16,17, 15, 18, 14, 19,13, no, 12, 1
b- Dependent Variable: Water in AUBONRAT

Coefficients’
standardi
26
Unstandardized Coefficien
Coefficients s
Modkel . Std. Error Beta
1 (Uonstant) ~ 1E12.500  145.483
10 -1.493 971 -112
il -195.151 180.765 -.106
2 -310931  180.710 -.169
13 -442.256  180.660 -.240
14 -558.399  180.616 -303
5 -626.179 180.577 -.340
16 -700.595 180543 -.380
[7 -776.829 180.514 -422
18 -720.336  180.491 -391
19 -217.025 180.473 -150
no 137.7141 180.459 075
88.325  180.452 043

a- Dependent Variable: Water in AUBONRAT

f
11.084
-1.538
-1.080
1721
-2.448
-3.092
-3.468
-3.880
-4.303
-3.991
-1.535

163
489

Sig.

127
283
088
016
002
001
000
000
000
127
447
625

356

z,= 1612.500 - 1493 t,- 195.151 X,, - 310.931 X2A- 442.256 x 3t- 558.399 x41- 626.179 x 5I-

700.595 X 6l- 776.829 x - 720.336 x d- 277.025 xd+ 137.741 Xt 88.352 X m.
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00
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ACF

10

00
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ACF
(Stationary)
u
2000
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o
=z
o)
S o
<
£
ol
@
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o 0T bl K Wm0 4 ke b ke,
%% % % % % % %, %, 00 %5 %, %, R, %, %, %,

Date

Transforns: ciifference (1)

ACF PACF

| ACF PACF

Water in AUBONRAT

Confidence Limits

T 5 9 13 17 21 25 29 3
307 1 15 19 23 277 %

LegNnoer

Transforms: difference (1)

Water in AUBONRAT

1 |1
o b

€10

Confidence Limits

Ly 79y Bgldpdy Ry 3

LagNiner

Transforms: difference (1)
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ACF PACF

ACF

|
1000

|_..

< 0«

o

P

@)

o

2

<

£

—

D

Q)

< -1000

S 9o Y, 20/ Y%
%@O/\f‘%—fo % s oW ,°o4f74> ,0»1’7;— %
9
Qs % B0 % D %, % 0, %, %,%, 0, o 0, % % &
Date
Transforms: difference (1), seasonal difference (1, period 12)
n ACF pACF

Water in AUBONRAT Water in AUBONRAT

1.0

00 oy~ | ll__._..lll_,,...l_ i .

Confidence Umits Confidence Umits

Q 10 Coefficient ”DHRBT

1 5 9 17 17 21 25 29 ¥ 1 5 9 13 17 22 25 29 3
3 7 n 15 19 23 27 3 3 7 n 1 19 23 27 3

LagNinioer LagNunoer

Transforms: difference (1), seasonal difference (11period 12) Transforms: difference (1), seasonal difference (1, period 12)



ACF

(1- 0,B)(1-B)(1-BR)¥1= 5+ U-

, O+

PACF

ARIMAU, 1,0)(, 1, 1)

0 12 BI2)a,

1 - 0[2a,]2 + a,

, 1-B)(1-BR)Y,

Arima

Non-seasonal
Seasonal

Length of Seasonal

Parameters :
AR1

SMA1
95.00 percent

Initial values:
AR1 .85056
SMA1 -.08727

FINAL PARAMETERS:
Number of residuals
Standard error
Log likelihood
AlC
SBC

Analysis

DF Adj .

Residuals 118

Variables

B
AR1 .93852754
SMAl .70806649

confidence

differencing:1
differencing:1
Cycle: 12

<valueoriginatingfromestimation >
<valueoriginatingfromestimation >

intervals will be generated.
180.10326
-797.44672
1598.8934
1604.4684
of Variance:
Sum of Squares Residual Variance
4148745.9 32437.186
in the Model:
SEB T-RATIO APPROX. PROB.
.03468315 27.060046 .0000000
.08156744 8.680749 .0000000
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, = 09383 .1+ 0.70807a,.2

MAPE MAPE 1.13295%
MAPE 45.9905% -
MAPE 135373% MAPE 51.2461%
2 3 4
4
. .2542- 2543 .. 2530- 2540
. 2541

DoV, = 0961 Y, + 0.959 X, . 1- 0975 Xoqy
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. Y, Y_1 X111 X1

Y, YL X1LX1L

Water in SIRIN |1~ D°
p i
YT 1
i f
BjP (® J
gf*
w O
oo X1T

=2 9 X2t

BAb ®

Y,= Po+ Piyta+ p2x,t. 1+ P3X2,-1 + e,

Model Summary

I " 25 éusted d. Eryor of
Y Rogye ROwgR

g, el

a- Predictors: (Constant), X2T, YT 1, XIT

362



ANOVAB
Sum of
Model . Squares df Mean Square F Sig.
“T Regression 90/41/ “ 3% '3024723.793 7138.130 ~00C'a
Residual 53815.202 127 423.742
Total 9127987 130
a Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: Water in SIRINTORN
Coefficients
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.
“1 (Constant) -31.090 10.083 -3.083 .003
YT 1 .987 .007 .978 133.203 .000
XaT 1.034 .015 .675 69.289 .000
X2T -.972 .035 =277 -28.032 .000
a- Dependent Variable: Water in SIRINTORN
Y= -31.090 + 0.987Y,, + 1.034X, ., - 0.972X2,.1
[}
|
4
2 4
04
2 4
Mean Standardized

Standardized Residual

Residual = 0.000

363
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et
G ( 6.162 * 104
€,
standardized Residual Standardized Residual
5
1 m . 1 1 1
e 1 1 . D1 o | m
el U b i ..
<D N@efoat mip
1.5.9.B 7 2 5 2B 3
371 5Db373 IBBﬂBZBZSZIB:iEB
Lag Number Lag Number

ACF PACF 6.

ACF PACF €,

Kolmogorov - Smirnov Test

One-Sample Kolmogorov-Smirnov Test

Standardized
Residual

- 131
Normal Parametersab  Mean 3.455136E-09
std. Deviation .9883942
Most Extreme Absolute 122
Differences Positive 109
Negative -122
Kolmogorov-Smirnov Z 1.402
Asymp. Sig. (2-tailed) .059

a- Test distribution is Normal.

b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -

Smirnov 1.402 Sig. = 0.059 (« =0.05)
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Y, =-31090 +0987Y, 1+ 1.034X 1-0972X .1

12

2000
1800 «
1600 «
Z 1400 +
o
©]
l_
Z 1200 4
&
%)
£ 1000 4
8
@©
< 800 7 f SVROVAA el
< o) O %, S S 9%, “% (@) O %
‘74'7 OO?YQ;O)?Y }_,6‘0)0( % 6‘0) Go? 4;1’ 01'704’1%7 (/O:?LPIO)?Y }‘1@0;(/( i«
%%, % % % 9000\% % %, %, %, 0, %, %, %0, % %, &9000)
Date
0
(]
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 1286.07083 1.83542

DFE = 119.



The 10 smallest SSE's are: Alpha
.8000000
.8000000
.9000000
.9000000
.7000000
.8000000
.9000000
.9000000
.7000000

(<)
) 0.100

Y,()= (@, +"p, t)s

A =«(y,/s,. D+ (1- «D@,l + P

Gamma
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000

3 1-1]-11

P. = «2A - AQ) + (1- «2)Pm
, =ad(Yt/A) + (1-«3) -]
m = 12

13

Delta

.1000000
.2000000
.1000000
.2000000
.1000000
.3000000
.3000000
.4000000
.2000000

(<

SSE
35985.56472
36121.72768
36338.81031
36372.57970
36447.46317
36470.. 94939
36478.81894
36653.16079
36758.00809

0.100

=m, m+1,...

1286.071,
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Regression
Model Summary

justed  std. Eyor of

|
Il\/bde 863 RSqu%g quuare Eit)%ate
a- Predictors: (Constant), 111, 10, 16,17, 15, I& 14,19,13, no,
2 1

ANOVAD
Sum of

Mocel : '
1 Kegression Egg&r_e% df~~w %%8%8 ----- me ~ SIg,'OOOa
Residual 2321773 119 19561.115

Total 9127990 13
a- Predictors: (Constant), 111,10,16,17, 15, 18 14,19, 13 no, 12 11
b- Dependent Variable: Water in SIRINTORN

Coefficients’
stand rdl
Unstandardized
M ﬁ?ue n|z Coefhcnen

(e u G . Y g
T TR R 1

1 123631 59741 -130  -2073 040
12 223919 59723 -23%5 3750 000
13 -341.399 - 59.707 -359 5718 000
4 429214 59,692 -451 -1.191 000
5 -469.876  59.619 -494 1873 000
16 -418.114 59,668 -439 - -7.007 000
|7 311262 59.659 =327 AL 000
8 117410 59.651 123 -1.968 (6l
19 124716 59.645 131 2.091 039
NO 158568 59.640 16/ 2.659 009
m 108057 59638 114 1812 073

a- Dependent Variable: Water in SIRINTORN

= 1463191 + 1230+, - 123831 x 1k 223979 *21- 341.399 x31- 429.274 x 41- 469.876 x 5-
418114 xel- 311262 x71- 117410 x8- 124.716 x ol+ 158.586 x [t 10805/ xm
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Transfors. seasonal difference (1, period 12)
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1- <B)(1-B1DY, = 6+ (1L- ©OPBI2)at
=0+ 7M1 1-0120102+ g
, = (1- BR)Y,

Arim a

Non-seasonal differencing:1l
Seasonal differencing:1
Length of Seasonal Cycle: 12

Parameters
ARL <valueoriginatingfromestimation >
SVAL <valueoriginatingfromestimation >

95.00 percent confidence intervals will be generated.
Initial values:

ARL .80282
SVAL .15650

FINAL PARAMETERS:

Number of residuals 120

Standard error 83.328884
Log likelihood -704.45106
Aie 1412.9021
BC 1418.4771

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 118 881058.79 6943.7029

Variables in the Model:

B SEB T-RATIO  APPROX. PROB.
ARL 85779629  .04688462 18.295900 .0000000
SVAL .68544534  .08701293 7.877512 .0000000

, = 085780 ,.1 068545ap
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MAPE MAPE 0.8241%
MAPE 9.3900% - MAPE
1.7305% MAPE 16.8243% 1

2, 3

. .2542-2543 .. 2530- 2540
.. 2541 '

Y, =-30.194 + 0986 Yt 1+ 1038 X,1, - 0977 X21,



8.
8.1
. Y, Y, 1, X1, X21,
Y1
Y, ¥1|1,X,1.1, Xlll
%o 8 e
Water in JULAPOGB oo
AP
ga°
aa °° o o
YTt ? T~ <
gp e e
u“aﬂo 5"
X1T % ;
aﬂ @ @
ugﬂ o
8%a % |X2T
@ o
ki
Y,= Po+ P, Y. 1+ P2X,.1, + P3X, 1, + 8,
Model Summary
Adjusted std. Error of
Model R R Square R Square  the Estimate
" ,988a 577 .976 5.5908

a- Predictors: (Constant), X2T, YT_1, X1T
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ANOVAB
Sum of
Model Squares df Mean Square F Sig.
1 Regression 111 [B/82 ~~T~ 58166.0 9 1784.932 ,000a
Residual 3969.608 127 31.257
Total 169467.8 130
a Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: Water in JULAPORN
Coefficients?
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.
"1 (constant) 715 1.922 372 711
YT 1 .994 .014 .992 69.416 .000
X1T .914 .027 .500 33.426 .000
X2T -1.134 071 -.244 -16.007 .000
a- Dependent Variable: Water in JULAPORN
V.= 0994Y, 1+ 0914X 1- 1.134X21,
(]
I
4
2 4
0 M
2 4
. Mean Standardized
¢ .
£ % Residual = 0.000

%)’(b:%:b ,"q,_f@o;’q ,A‘:('o’\%‘o:‘%:' o":(@)%/"%)%:)o ,:4 ",-OQ\;%'
% % 0‘0% % q’oa‘b %, %, 0‘99 “%090 % %, 0‘96' g‘%‘ % %B‘%)

Date
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€,
e, ( 1437 * 10' Y
£,
|
Standardized Residual Standardized Residual
oo A, T A, ‘k.' R
i 5 i
13579185762 257%1 % '3°7'1°F DT B a2
Lag Number Lag Number
ACF PACF g,
ACF PACF g,
|
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
[ 131
Normal Parametersab  Mean 3.929239E-09
std. Deviation .9883941
Most Extreme Absolute .247
Differences Positive 162
Negative -.247
Kolmogorov-Smirnov Z 2.823
Asymp. Sig. (2-tailed) .238
a- Test distribution is Normal.
b- Calculated from data.
Kolmogorov — Smirnov  Test Kolmogorov -

Smirnov 2.823 Sig. = 0.238

(a =0.05)



Y, = 0994¥11 + 0914 X, 11- 1134X211

8.2
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5
2 80 <
£
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o
s @l . ... - T N NP, o \\N -
[o) A S <,
V‘fbj(/of‘lpfc‘»j’ﬁfo:"( ,6@,6:0:%:'01,:%;{% j "oj’%pfc‘»:%fojo( y
%%, %, % %o %, % %,%, .9‘9‘__, 099 %, %, %, %, CRCR .9\90\?9 N
Date
4 y a o, i ol e, 4 ¢
nﬂvluammsmaau'lwwawmujmJsmmuﬂumamuuwmwauqmﬂim
L]
(]
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 132.68750 -.15625

DFE 119.
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The 10 smallest SSE's are: Alpha
.9000000
.8000000
.9000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

() 0.900

) 0.100

Y,0= @a, t/p.t)s,*

A=132 +(I- «1) (@,
P. = «2(A -A.D) + (i-« 2)p,

, «S(Y,/A,) to- «3) Im
m= D2

-0.156, P, =0

8.3

Gamma
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000

Delta
.1000000 23
.1000000 23
.2000000 23
.1000000 23
.2000000 23
.3000000 23
.4000000 23
.5000000 23
.6000000 23
.7000000 23

3
() 0.100
t=mmtl,..

376

SSE
451.24006
526.79696
723.02126
761.47700
761.47700
761.47700
761.47700
761.47700
761.47700
761.47700

132.688, |



Regression

Model Summary

Atyusted std. Error of
R

Model R R Square quare  the Estimate
“1 28.521

1 0y m 425
a- Predictors: (Constant), 111, 10, 16, 17, 15, 18, 14, 19, I3 no,
12 1
ANOVAD

Sum of
Model . Squares df Mean Square
1 Kegression 72 71.182 T~ 6055.93
Residual 96801.879 119 813.461

Total 169473.1 131

a- Predictors: (Constant), 111, 10, 16,17,15, 18, 14, 19, 13, no, 12, 1L

tr Dependent Variable: Water in JULAPORN

Coefficients3
standardi
76
Unstandardized Coefficien
Coefficients ts
Modkel B Std. Error Beta
1 (Constant) 175545 9.805
0 -331 065 -.352
il -10.003 12.183 -077
2 -17.854 12.179 -138
13 -28.705 12.176 -221
14 -33.737 12.173 -.260
5 -32.952 12.170 -.254
6 -43.894 12.168 -.339
[7 -59.654 12.166 - 460
18 -50.778 12.164 -.392
19 -19.629 12.163 -151
no 2.884 12.162 022
m 3.215 12.162 025

a- Dependent Variable: Water in JULAPORN

Z, = 176545 - 0331 t,- 10003 x 1 17.854X 2l - 28.705x3 - 33.737 x u - 32.952 X 5|-

t
18.006
-5.057

-821
-1.466
-2.358
-2.172
-2.708
-3.607
-4.903
-4.174
-1.614

237
264

Sig

43.894 X 61- 59.654 X 1- 50.778 X 81- 19.629 X Y1+ 2.884 x 10+ 3.215x 1M

000
000
413
145
020
006
008
000
000
000
109
813
192
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Water in JULAPORN
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Water in JULAPORN
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Partial ACF
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Date

Transforms: difference (1)

PACF

ACF

PACF

ACF

Water in JULAPORN

Water in JULAPORN
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5
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Transforms: difference (1)

Transforms: difference (1)
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ACF PACF
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Date
Trarfans dffeae (1), seesord diferee (], paiad 12)
] ACF PACF
Water in JULAPORN Water in JULAPORN
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Confidence Limits Confidence Limits

Partial ACF

LayNinteer

Transforms: difference (1), seasonal difference (1, period 12)

ACF
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LNt

Transforms: difference (1), seasonal difference (11period 12)

PACF
ARIMAU, 1, 1) (2, 10)2
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1- 9B)(I - ()]2BR- OB (L-B)(1- BL)Y, = 8 +(1 - 01B)a,

, = 8+ Bl
, = (1-B)(1-B12)Y,

Arim a

Non-seasonal differencing:
Seasonal differencing:

Length of Seasonal Cycle:
Parameters

ARL < value
MAI < value
SARI < value
SAR2 < value

E$12

A2+ 024

1
1
12

originating from
originating from
originating from
originating from

.24 N 0,2

,.131 024 ,.25 e.a. +4q,

estimation
estimation
estimation
estimation

VVVYV

95.00 percent confidence intervals will be generated.

Initial values:

ARL
MAI
SARI
SAR2

-.90359
-.97242
-.49240
-.29419

FINAL PARAVETERS

Number of residuals

Standard error 14.138974
Log likelihood -485.03832
AIC 978.07665
BC 989.19314
Analysis of Variance:
DF Adj. Sum of Squares
Residuals 115 24173.734
Variables in the Model:
B SEB T-RATIO
ARL -.97807719 13823467  -7.0754841
MAI -.99732630 38447210  -2.5940148
SARI -.56141755 .09317875 -6.0251671
SAR? -.33497215 .09331567 -3.5896668

Residual Variance

199.91059

APPROX. PROB.

.00000000
.01071988
.00000002
.00048798
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, = -0.29126 ,.1- 029667 ,.2-008641 ,,1]

MAPE MAPE 1.3750%
MAPE 22.0892% MAPE
26.6282% - MAPE 28.7863%
2, 3 4
4
L2542 - 2543 . . 2530- 2540
. 2

Y, = 0995Y, 1+ 0919 X, .1- 1.144X.211
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9
91
. Y, Yt X 1,, x211
Y1
Y, ¥11, X,11, x2t.1
Water in LAM
30 o a
00 m
o 00 et
YT:4 o
8 oo
Dou o
o dlo 0 g 9 o e o
og 0050 0 Mg
oo T | Bod o o X &
gé oo & &mg :f:
o o o
X2T
Y= Rt PY,H p2x], 1+ (BAL1+ 8
Model Summary
Adjusted std. Error of
Model R R Square R Square the Estimate
1 *977a .954 .953 ?0.0315

a Predictors: (Constant), X2T, YT_1, X1T
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ANOVAO
of
Model Squares df Mean Square F Sig.
T Regression 12072081 3 4324327.02/ — 331.723 --------
Residual 622859.4 127 4904.405
Total 13595841 130

a- Predictors: (Constant), X2T, YT_1, X1T
Dependent Variable: YT

Coefficients?
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.

1 (Constant) 29.497 17.711 1.665 4B
YT 1 .936 .021 .934 43.761 .000
XaT .919 .036 .652 25.301 .000
X2T -.861 .075 -.318 -11.469 .000

a- Dependent Variable: Water in LAMPAO

Y, = 0936Y, 1+ 0.919X, 11- 0.861 X21,

Mean Standardized

Residual = 0.000

Standardized Residual
S o
—

o
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et
e ( 6.118* 10 B
e
| |
standardized Residual standardized Residual
10 10
s 5
| _ I
00 .A“A'l..l..lprl.lv'r.lllr.,l'.'ﬁ“,_ 00 M l_ wlia 1__as
oy l w Ll Ll "l
s Oiteins -8 @it
1 s S ’ L] - 13 1"'!7"2123‘4’52729:“ 3 1 35 79 :U-IJ Bl?g?lzﬂzman
LagNinter LagNinter
ACF PACF e
ACF PACF e
lag 6 :
| |
Kolmogorov - Smirnov. Test
One-Sample Kolmogorov-Smirnov Test
ZRE 1
ITT
Normal Parametersab  Mean -5.8E-10
std. Deviation .9883942
Most Extreme Absolute 270
Differences Positive 238
Negative -.270
Kolmogorov-Smirnov z 3.089
Asymp. Sig. (2-tailed) .051
a- Test distribution is Normal,
b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -

Smirnov 3.089 Sig. = 0.051 (a =0.05)



Y, = 0936Y, 1+ 0.919X,11- 0861 Xju. 1
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ExSmooth

MODEL= WINTERS (Linear trend, multiplicative seasonality)

Initial values: Series ( ) Trend ( )

( ) 828.65417 51597

DFE = 119.
The 10 smallest SSE's are: Alpha Gamma Delta

Zo0. 7 % @
% ‘%‘9‘%\9‘9 09 0%\29 N

386

Period= 12

SSE
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1.000000 .1000000 .1000000  2925958.7422
1.000000 .1000000 .2000000  2925958.7422
1.000000 .1000000 .3000000  2925958.7422
1.000000 .1000000 4000000  2925958.7422
1.000000 .1000000 .5000000  2925958.7422
1.000000 .1000000 6000000  2925958.7422
1.000000 .1000000 .7000000  2925958.7422
1.000000 .1000000 .8000000  2925958.7422
1.000000 .1000000 .9000000  2925958.7422
1.000000 .1000000 1.000000  2925958.7422
3
(@) 1.000 ,
(y) 0.100 () 0.100
Y.,(N= (, +/p, t)st+lin, t=m m+1,...

A< = «I(Y,/S,-m) + (I- «])( ,-1+ P,-1)
P=«ZA- H)+(I- <P

L =« 3(Y,/*,)+(l-a3)st.,

m = 12
1, 828.654,
0.516, P, =0
9.3
Regression
Model Summary
Adjusted std. Error of
Model R R Square R Square the Estimate
"T- ~~7W .530 483 231.6584

a- Predictors: (Constant), 111, 10, 16, 17, 15,18,14, 19, 13,110,
2, 1



Sum of

Model Squares
1 Kegression 7209633
Residual 6386209
Total 13595841

ANOVAD

df

~~YT
119
131

Mean Square
600802.730

53665.618

11155

a- Predictors: (Constant), 111,10 16, 17, 15,18, 14, 19, 13, no, 12, 1.
b- Dependent Variable: Water in LAMPAO

Coefficient#

standardi

zed
Unstandardized Coefficien

Coefficients ts
Model B std. Error Beta
1 (Constant) 975.436 79.639

10 .969 531 115
1 -123.708 98.952 -.107
12 -239.586 98.922 -.206
13 -379.918 98.895 -.327
14 -485.523 98.871 -.418
15 -496.219 98.849 -.427
16 -433.552 98.831 -.373
17 -363.793 98.815 -.313
18 -111.489 98.802 -.096
19 130.452 98.792 112
no 121.301 98.785 104
m 78.423 98.781 .068

a- Dependent Variable: Water in LAMPAO

12.248
1.823
-1.250
-2.422
-3.842
-4.911
-5.020
-4.387
-3.682
-1.128
1.320
1.228
794

Sig.

Sig.

071
214
.017
.000
.000
.000
.000
.000
.261
.189
.222
429

00oa

388

Z, = 975.436 - 0.969 tr 123.708 x It 239.586 x & 379.91 x Jt- 485.4523 x41- 496.216 15

433.552 X 6t- 363.793 X 71- 111.489 x 8- 130.452 XA+ 121.301 x 10+ 78.423 X , 1

9.4 -
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Date
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Date
Trardfans differerce (1)
ACF PACF
] ACF PACF
Water in LAMPAO Water in LAMPAO
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0.0 |
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Date
Transforms: difference (1), seasonal difference (1, period 12)
] ACF PACF
Water in LAMPAO Water in LAMPAO
1.0 10
5 s
I it
l - l ll A - l - aln
00 | iy ~A8 00 ) LSS LI b | A
.5 5 CC]HJIEIJ B
1.0 10
1 8 9 13 17 21 25 29 ¥» 15 9 13 17 20 25 29 3
3 7 1" 15 19 2% 225 [ o 7 1M 15 19 23 27
LegNnoer LegNunoer
Tadons dieee() sd dieee(, pialD) Tasons disae(]), ssrd dieee(l paD
ACF PACF

ARIMA(O, 1, 1)(1, 1, 0)2

(1- >120'2)(1-B)(1-B12)Y, = O+ (1- 01B)a,

, =0+ )2 ,.P-e,a.1+a

, 1-B)@a-BD)Y,



Arima

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters

MAI . < value originating from estimation >
SARI < value originating from estimation >
95.00 percent confidence intervals will be generated.

Initial values:

MAI -.12606
SARI -.58951

FINAL PARAMETERS:

Number of residuals
Standard error
Log likelihood

119
147.83812
-766.86594
1537.7319
1543.2901

Analysis of Variance:

DF Adj. Sum of Squares

Aie
SBC
Residuals 117
Variables
B
MAI -.17468334
SARI -.71920393

Residual Variance

2752743.5 21856.109

in the Model:
SEB T-RATIO APPROX. PROB.
.09087166 -1.922308 .05699833
.06750299 -10.654402 i00000000

, = -0.71920 ,.12+ 0.17468 a,.,

392



MAPE

MAPE 39.4490%

2541

MAPE
. .2542 -2543
Y, = -8.263

MAPE 2.7860%
51.1425% -
MAPE 57.6541%
2,
4
2530-2540

+ 0.899Y, 1+ 0.854x ,1, - 1001 x , 1,



10.
101

. Y, Y, 1, X,1,, x21,
Y,
Y1 Y, 1 x,,.,,x21,
= ?
Water in LAMTAK® I
o,
LR
£ ° YT %
o 2 0p © o"u ) o
s | RS
a - o X2T
&0 8 e
i | K
o ® o
Y=PR+BPvy, i+ P2u, +pPax,t, +8,
Model Summary
Adjusted std. Error of
Model R R Square R Square  the Estimate
1 ,998 .995 555 5.2603

a- Predictors: (Constant), X2T, X1T, YT_1

394



ANOVAD
Sum of
Model Squares df Mean Square
“T degression 7006 60 3 233526551
Residual 3514.245 127 27.671
Total 704100.2 130
a. Predictors: (Constant), X2T, X1T, YT_1
b. Dependent Variable: Water in LAMTAKONG
Coefficients3
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta
“T (Constant) .566 1.080
YT 1 .983 .007 .983
XiT 1.002 .018 373
X2T -.963 .038 -.179
a Dependent Variable: Water in LAMTAKONG
Y, = 0983Y, 1+ 1.002XL1, - 0.963 X211,

) JJ

u
12
10 4
8
6 4
s 41
2
2
g 2
4
7 o] L
N
B
g 2 4
c
P
173 -4
11'1(’ 4'19 o“» 7»0“ "( 0‘{%, ‘POLV%:W:(’O 4, %0 "%, % %
% 7 7 7 0. %
%) ‘?9)‘?%‘7%% oq‘b‘%’ %, %;,‘b‘_,%b‘%i, %%c'%ir %%
Date

F Sig.
8439.406
t Sig.
.524 .601
146.501 .00C
56.068 .00C
-25.311 «QC

Mean Standardized

Residual = 0.000

3%
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!
e ( -9.17* 10"H
€,
[
standardized Residual standardized Residual
5 5
‘W,l - 1 Dyl -1 1 ==
51 el % — .
§0 Heefigert &® o
1,59 B 7 2 5 B 3
37 1B 3273 35791351791252933
LagNinteer LagNinter
ACF PACF e
ACF PACF et
lag 8
[
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
II'C IIII131
Normal Parametersab  Mean 2.857952E-09
std. Deviation .9883942
Most Extreme Absolute .328
Differences Positive 328
Negative -.262
Kolmogorov-Smirnov z 3.755
Asymp. Sig. (2-tailed) .068
a- Test distribution is Normal.
b- Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 3.755 Sig. = 0.068 (a = 0.05)
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Y, = 0983 Yt, + 1002X, 1- 0.963X2t.1

102

200 +

100 +«

Water in LAMTAKONG

ExSmooth

MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12

Initial values: Series () ) Trend ( )

( ) 112.14583 .85069

DFE = 119.



The 10 smallest SSE's are: Alpha
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

(a)

(y) 0.100 1

Gamma
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000
1000000

Y,()=(al+/p, t)s,+/.m,

>
1

«i(YV ,-, )+ (1- «i)(a,-i+ P,..)

P, = «2(A. - A,.,)) + 0- «2)P,-1

, = «3(y,/IA,) + (1- «3)s,-,

0.851, @ =0

10.3

?)

Delta
.1000000
.2000000
.3000000
.4000000
.5000000
.6000000
.7000000
.8000000
.9000000
1.000000

()

398

SSE
76933.23319
76933.23319
76933.23319
76933.23319
76933.23319
76933.23319
76933.23319
76933.23319
76933.23319
76933.23319

0.100

t=m, m+1,...

112.149, |



Regression

Model Summary

Adjusted std. Error of

Model R R Square R Square the Estimate
L] ,460a 211 132 68.3205
a Predictors: (Constant), 111, 10, 16,17, 15, 18, 14,19, 13,110,
2,1
ANOVAO
Sum of
Model Squares df Mean Square
1 Regression 148696.4 ~Vvr 12391.368
Residual 555455.1 119 4667.690
Total 704151.5 131

a- Predictors: (Constant), 111, 10, 16, 17, 15, 18, 14, 19, 13, 110,12,11

b- Dependent Variable: Water in LAMTAKONG

Coefficients

standardi

zed
Unstandardized Coefficien

Coefficients ts
Model B Std. Error Beta
1 (Constant) 135.209 23.487

10 561 157 .293
il -4.460 29.183 -.017
12 -18.567 29.174 -.070
13 -28.947 29.166 -.110
14 -40.054 29.159 -.152
15 -40.251 29.153 -.152
16 -47.904 29.147 -181
17 -62.193 29.142 -.235
I8 -63.209 29.139 -.239
19 -26.316 29.136 -.100
no 17.123 29.134 .065
m 6.561 29.132 .025

a- Dependent Variable: Water in LAMTAKONG

Z, = 135209 + 0561 t,-4.460 X,,- 18567 X2 - 28.947 xX - 40.054 X 41- 40.251 X 4l

5.757
3.583
-.153
-.636
-.992
-1.374
-1.381
-1.644
-2.134
-2.169
-.903
.588
225

Sig.
.000
.000
879
526
.323
172
170
.103
.035
.032
.368
.558
.822

47.904 X 01- 62.193 X 11- 63.209 X 8- 26.316 X h+ 17.123 X 10+ 6.561 X 1M
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ACF

10

00

10.4

Water in LAMTAKONG

400

Water in LAMTAKONG

1 5 9 13 17 21 25 29 33 37
37150837133

LagNunoer

ACF

PACF

Water in LAMTAKONG

NI

1mm
1

—-Jll
1 —

1598BT7T2A5D3BF

371

LegNinteer

508373133

400

Qorficenoe Lirit
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Qorfidence Linits
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19 23 27 M

15

(Stationary)

ACF

-
-
: 3
l‘
» M -
! 3
»
=
» -
—
-
= —
-
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< § 2 &2 % 3
40V [eed

Qorfidence Lirits

LagNunioer
Trarsfoms: difference ()

Dete
Trarsforms: cifference (1)

g
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Q
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G
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S
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s
o
v
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S
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¥
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PACF

ACF

PACF

ACF

Water in LAMTAKONG

7 21 25 29 0

17

19 23 27 n

15

Trarsfoms: differenoe (1)



ACF

1.0

0.0

ACF

ACF PACF

| |
200
1004
=
O 0«
<
I—-
=
S 100,
=
o)
(]
2 200
O~y Ont, Ra S YA, Yo 9 2, Oty Oy
417,9 ,O/\ /j’;-fof’( {9%,4?0,%’01/5’4/74/ 6 T f‘»;?;_ fo(’(
e 79,70
% % o0 & 0 05 0% % B, 0% %
Date

Transforms: difference (1), seasonal difference (1, period 12)

ACF PACF

Water in LAVTAKONG

1 13 17 21 25 29 33 W7

5 9

3701519827 3AIBD
LagNnoer

Trarsfams: difference (1), seasordl difference (1pariod 12)

10

00

Qorficerce Linits

Partial ACF

Water in LAVITAKONG

Qorficence Linits

17560 797 48 AT 2171287207887 '8F
3701155 09BZ73ABD

LagNnoer
Trarsfoms: differerce (1), seesord difference (Lperiod 12)
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ACF PACF

ARIMA(1, 1,0) (1, 1, 0)2

Arima

Non-seasonal differencing:1
Seasonal differencing:1
Length of Seasonal Cycle: 12

Parameters :

AR1 <valueoriginatingfromestimation >
SARI <valueoriginatingfromestimation >
95.00 percent confidence intervals will be generated.

Initial values:

AR1 42620
SARI -.57424

FINAL PARAMETERS:

Number of residuals 119

Standard error 21.697151
Log likelihood -536.29479
AlIC 1076.5896
SBC 1082.1478

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 117 57204.305 470.76635

Variables in the Model:

B SEB T-RATIO APPROX. PROB.
AR1 .35165421 .08507752 4.1333385 .00006751
SARI -.55257544 .07589009 -7.2812594 .00000000

, = 035165 ,.1- 0.55258 ,.6 +0.19432 ,.7

403
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MAPE MAPE 1.8683%
MAPE 11.9264%
MAPE 29.0248% MAPE 83.2942%

. .2542 - 2543 . . 2530 - 2540

2541

¥ 1= 0984Y, 1+ 1005X,11- 0.964 X514
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11
. Y1 Y, 1, X,11, x21,
Y,
Y, Y, 1, X,11, X, 11
o 0ol Pm o 00@ O
) 0 “oftd r
Water in LAMP
Jw
YT 1
B i~ D D
frB\ °
O
X1T JoB 7
>
a O G a a
X2T
h e
Y, = Po+ P|Y,1+ p2xu_, + p3x211+ e,
Model Summary
Adjusted std. Error of
Model R R Square R Square  the Estimate
T *996d 902 .992 2.8141

a- Predictors: (Constant), X2T, YT_1, X1T
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ANOVAD
of
Model Squares df Mean Square F Sig.
Kegression 124137.5 3 41379.1 U 5225.304 'oouT
Residual 1005.713 127 7.919
Total 125143.2 130

a Predictors: (Constant), X2T, YT_1, X1T
6- Dependent Variable: YT

Coefficients a

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.
(constant) ~ ------- 20y 817 e S Y o
YT 1 1.006 .009 1.001 117.736 .000
X1T 1.033 .014 .868 75.757 .000
xX2T -1.041 .026 -439 -39.503 .000

a- Dependent Variable: Water in LAMPRAPLAENG

¥ 1= -2229 + 1006Y,.1+ 1033X, 1- 1041 X211

| ]

4

2 4

A e

2 4
— 4 <
é Mean Standardized
g 6 4
3 .l Residual = 0.000
3 n




standardized Residual

rr-y-%"u-|
Confidence Limits

1 5 9 B 7 2 5 B 3B

n 5 B B3 Z

Lag Nunber
ACF
ACF

|

Kolmogorov - Smirnov Test

407

€,

-1.57* 10'Y

Standardized Residual

Confidence Limits

5 9 B ¥ 2 5 B 3
3 7 1 5 B 3 7 3
Lag Nunber

PACF e

PACF e

One-Sample Kolmogorov-Smirnov Test

N
Normal Parametersab  Mean

std. Deviation

Most Extreme Absolute
Differences Positive
Negative

Kolmogorov-Smirnov z
Asymp. Sig. (2-tailed)
a- Test distribution is Normal,

b- Calculated from data.

Kolmogorov - Smirnov

Smirnov 2.370 Sig. =

0.265

ZRE 1
31
-1.3E-09
.9883942
207
187
-.207
2.370
265

Test Kolmogorov -

(a =0.05)
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¥1=-2.229 + 1006Y,_1+ 1033X,L, - 1.041 X21,

11.2

180

160 4

140 +

120 +

100 +

80 «

Water in LAMPRAPLAENG
3

ExSmooth

MODEL= NN (No trend, no seasonality)

Initial values: Series Trend
88.66667 Not used

DFE = 131.

The 10 smallest SSE's are: Alpha

1.000000 57036.77778



(or )

113

ExSmooth

MODEL= HOLT (Linear trend, no seasonality)
Trend

1.000

Initial values:

DFE = 130.

The 120 smallest SSE's are:

.9000000
.8000000
.7000000
.6000000
.5000000
.4000000
.3000000
.2000000
.1000000

YT(1)= Yt

Series
132.37786

Alpha
1.000000
.9000000
1.000000
.8000000
.9000000
1.000000
.9000000
.8000000
.7000000
1.000000

58892.89218
61500.54735
65021.05072
69664.52224
75653.66324
83168.56839
92327.27556
103292.98684
115341.69236

-. 75573

Gamma
. 1000000
.1000000
.2000000
.1000000
.2000000
.3000000
.3000000
.2000000
.1000000
.4000000

SSE
59811.40104
61967.94952
63596.39395
65117.99631
65797.95812
66855.74203
68861.95292
69223.47374
69521.80348
69922.19743
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Alpha
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Alpha

0.100

Gamma (y)

1.000

(a)

=ST+/pT

1)

ave + (1-)(st. 1+ PT)

1=

Pt

yor - ST.) + (L- yPe,

11.4

140 «

120
100
80
60
40
20
0

ON3VIdVEdWNYT Ul JBjeM

Date



Water in LAMPRAPLAENG

.

10

00

Qridreelins @ °°
g Coefficient @:..o
159 BT 2235 2D 3
3 71 B OB Z A
LagN.nfer
ACF PACF
n
AR (1)
Y, =C+ "l¥11+ a
Arima

Non-seasonal differencing: O
No seasonal component in model.

Parameters
AR1

95.00 percent confidence intervals will

Initial values:
AR1 .96838

FINAL PARAMETERS:

Number of residuals 132
standard error 20.477577
Log likelihood -586.89056
AlC 1175.7811
SBC 1178.6639
Analysis of Variance:
DF Adj. Sum of Squares
Residuals 131 56223.125

Water in LAMPRAPLAENG

lll lllll.l' y ..ll.lll;.l 2l

| Qridrelinis
»

‘f
1 8§ 9 193 117 21 26 20 '\
3715938373
LagNntor

Qxfiidert

< value originating from estimation >

be generated.

Residual Variance

419.33118



Variables in the Model:

412

B SEB T-RATIO APPROX. PROB.

AR1 97641151 .01642957 59.430115 .0000000
Y1l= 097641 Y, 1
MAPE MAPE 3.6498%
MAPE 16.2904%
MAPE 10.5444% MAPE

14.7387%

2, 3 4

4
. .2542- 2543 2530 - 2540
. 2541

Y, =-3.019 + 0987 Y(_ 1+ 1.005 X ,11- 1.089 X2t.1
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12.
121
. Y, Y._1, X,11, Xj1,.,
Y,
Y, Y, ., X,1,, X21,
Y . 00
Water NAM/ |y o
YTl J .Ic
Iwg] %00 D
Qa a
X1T Jo ke
J h g is u -
i 0 = O
<s8sv - X2T
Q 00 /ldiovl &
Y, = 3+ P,Yt.,+ P2X,11 + P3X21, + §,
Model Summary
Adjusted std. Error of
Model R R Square R Square the Estimate
u *983a .966 .565 17.7242

a- Predictors: (Constant), X2T, X1T, YT_1



Model

Model

ANOVAD
Sum of
) Squares df Mean Square F Sig.
Kegression 4112154 3 — 376 1190.171 ,000a
Residual 39582.456 126 314.146
Total 1161246 129
a- Predictors: (Constant), X2T, X1T, YT_1
b- Dependent Variable: Water in NAMAOON
Coefficients3
standardi
zed
Unstandardized Coefficien
Coefficients ts
B std. Error Beta t Sig.
(Constant) 14.326 5.627 2546 .012
YT 1 .928 .019 o1 48.758 .00C
X1T .925 .032 507 29.166 .00C
X2T -911 01 -179 -9.018 «ax

a Dependent Variable: Water in NAMAOON

Standardized Residual

Y, = 14326 + 0.928Y, 1+ 0.925X,1,

- 0911 X21,

Mean Standardized

Residual = 0.000

414



tandardized
roResidual

00 -

T 8 8 13 17 21 25 29 33
] 7 11 1S 19 23 27 M

IL\Jaqu ber

ACF

ACF

Kolmogorov - Smirnov Test

415

Confidence Limits

et
- 260 * 100 ¥
standardized Residual
10
s |
|
P al
00 ™ ™ l
L]
-5
10
1 s 9 13 7 Fal F-3 bl 1
3 7 n 5 19 2 27 A
Lag Number
PACF e
PACF e

One-Sample Kolmogorov-Smirnov Test

Normal Parametersab  Mean
std. Deviation
Most Extreme Absolute
Differences Positive
Negative

Kolmogorov-Smirnov Z
Asymp. Sig. (2-tailed)
a- Test distribution is Normal,

b- Calculated from data.

Kolmogorov — Smirnov

Smirnov 2.984 Sig. =

0.596

Standardized

Residuah-m

-3.99394E-09
.9883037

.262

.165

-.262

2.984

.596

Test

Kolmogorov -

(a =0.05)



12.2

Water in NAMAOON

ExSmooth

MODEL= NN (No trend,

Y, = 14326 + 0928 Yt, + 0925 X, 1-0911X2,.1

700

600 o

500 o

400 +

300 +

200 +

100

Date

Initial values:

DFE = 131.

no seasonality)

Series
322.01515

Trend
Not used

416



The 10 smallest SSE's are: Alpha
1.000000
.9000000
. 8000000
.7000000
. 6000000
.5000000
.4000000
.3000000
.2000000
.1000000

(a) 1.000

123

ExSmooth

MODEL= HOLT (Linear trend, seasonality)

SSE

330808.15174
353819.70472
384228.84967
423635.81290
473903.46841
536734.72058
612903.76474
701991.76119
806144.24425
947589.04245

Initial values: Series Trend
132.37786 -. 75573

DFE = 130.

The 10 smallest SSE's are: Alpha
1.000000
.9000000
1.000000
.8000000
. 9000000
1.000000
.9000000

Gamma

.1000000
.1000000
.2000000
.1000000
.2000000
.3000000
.3000000

SSE
59811.40104
61967.94952
63596.39395
65117.99631
65797.95812
66855.74203
68861.95292

417

Alpha



.8000000 .2000000
.7000000 .1000000

1.000000 .4000000

(a) 1.000 Gamma (y) 0.100

YT()= T+:pT

1= a.Yt + (I-tt)(sT.1+ 3.))
Pt = y(ST-sT-i) + 0 - y)Pt-i

12.4 -

700

69223.47374
69521.80348
69922.19743

2

600 +

500 «

400 +

300 ¢

200 +

Water in NAMAOON
A(

100

418

Alpha



Water in NAMAOON Water in NAMAOON
10 10
s 5
s 1
%0 l" ool __aally J— ull =
| . v
5 i :‘_% -8 Qxficaeelinits
@ i ¥ i (Codficiert
1 L) 9 13 17 21 25 25 kk) 1 S 9 13 17 21 25 29 3
3 7 n 15 19 23 27 N 3 7 " 15 19 23 27 n
Lag Number Lag Number
ACF PACF
| |
AR (2)
Y, =c+ 9xY,., + "2Y1, + a
Arima

Non-seasonal differencing: O
No seasonal component in model.

Parameters

AR1 _ < value originating from estimation >
AR2 < value originating from estimation >
95.00 percent confidence intervals will be generated.

Initial values:

AR1 1.16894
AR2 -.19258

FINAL PARAMETERS:

Number of residuals

Standard error " 99305

Log likelihood -699.29776
AlIC 1402.5955
SBC 1408.3611

Analysis of Variance:



DF Adj. Sum of Squares

Residual Variance

Residuals 130 308731.62 2303.3329
Variables in the Model:
B SEB T-RATIO APPROX. PROB.
AR1 1.2915116 .08248031 15.658423 .00000000
AR2 -.3056111 .08295563 -3.684031 .00033564
Y1l= 129151Y, 1- 0.30561Y, 2
. - 1
MAPE MAPE 1.2418%
MAPE 45.8449%
MAPE 48.4522% - MAPE
22.7063%
2, 3 4
4
. 2542 - 2543 . 2530 - 2540
2541
Y, = 13648 + 0930V, 1+ 0926 X, , 1- 0.909 X2t.1

420



131

Y,

Y, Y, 1, X,1,, X21,
Yt 1, X,11, X, 1,
o o) L'} -
o 9 o o ?
nnn Oif 3 ouﬂ
Water in HUAYLU/[}NO
S8 ° e
#? £
1) U% uu o H
o &oo o
,ﬁs T 2 y'
oo L)
# o oo d o5 o
o% o ]
& § f
X1T
d’ucns (-] n“ o % o %ug
P é%’- d u"
0 0%l @ o & X2T
o no q o » 9 n‘Pu
S TRAINBE, | o Cmins B o

Fot Py i+ p2X,,.1+ P3X21, + e,

Model Summary

a Predictors: (Constant), X2T, YT_1, X1T

std. Error
ofthe
Estimate
2.0305

Adjusted
R Square R Square
W .995 .995

421
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ANOVADb
Sum of
Model _ Squares df Mean Square F Sig
“T Regression 11945.0 ‘3 37314994  9050.569 ----- 00ua
Residual 523.614 17 4.123
Total 112468.6 130

a- Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: Water in HUAYLUANG

Coefficients3

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.

(Constant) -734 452 -1.625 ' 107
YT 1 .965 .006 .963 150.879 .00C
XiT 1.004 .012 .959 80.556 .000
X2T -1.019 .020 -.626 -52.026 .000

a Dependent Variable: Water in HUAYLUANG

Y, = 0965Y, 1+ 1.004X, 1- 1.019X21,

2 4 Mean Standardized

Residual = 0.000

Standardized Residual

v On Y, %o S 1, v % O %
Y% ,1,0,"%,00),4%, % - %, % ,1‘39 , %, % X Y ,""0:"910(‘),4";-, %
%, %% % % %% %, %, .o‘%%‘: “’J%'o‘%a‘.s%.r%

ép\

Date

D



et (

Standardized Residual

| BLLE bl | 'll'l
-5 N L
Confidence Limits
10
1 B EERE 2 % 2B N
3 " 15 19 2 2 n
Lag Number
ACF
ACF

Kolmogorov - Smirnov Test

423

e

-5.397 * 10'H

Standardized Residual

Confidence Limits

Lag Number

PACF e

PACF e ,

One-Sample Kolmogorov-Smirnov Test

TI-
Normal Parametersab  Mean
std. Deviation
Most Extreme Absolute
Differences Positive
Negative

Kolmogorov-Smirnov z

Asymp. Sig. (2-tailed)
a- Test distribution is Normal,
b- Calculated from data.

Kolmogorov - Smirnov

Smirnov 0.885 Sig. =

0.414

Standardized
Residual
131

3.931461 E-09
.9883942

077

.076

-077

.885

414

Test Kolmogorov -

(a =0.05)
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¥1= 0965V, 1+ 1004X, 1, - 1.019X2,.1

132
L]
140
120 4
100 <
80 »
o
e
< 604
=d
<
S 40
T
£
204
P
©
S 0 R ey ———
U, B Oa T8 Vv, L 4, On Y
R A O N NN e e M N MR ION
%R0 0, %0 "0, 20 %05, %0, %, %%, 00,0095, % %0 "0 %%, 70,79 %
DGR R D0 DDV H GRS
Date
L]
L]
ExSmooth

MODEL= NN (No trend, no seasonality)

Initial values: Trend
6 “ 2 Not used
DFE 131.



The 10 smallest SSE's are:

Alpha
1.000000
.9000000
.8000000
.7000000
.6000000
.5000000
.4000000
.3000000
.2000000
.1000000

SSE
34871..41374
37372.,33360
40667..58902
44923.,59549
50351.,46764
57174.113869
65556.,11418
75545.,54797
87158..52116

100520.,71669

(a) 1.000

yt(l)= Y1

13.3

ExSmooth

Results of EXSVOOIH procedure for Variable YT1

MODH = HOLT (Linear trend, no seasonality)

Initial values: * Series Trend
51.85115 .29771
DFE = 130
The 10 smallest SSE's are: Alpha Gamma
1.000000 .1000000
1.000000 .2000000
1.000000 .3000000

SSE
37408.05335
39014.67202
39904.44421

425

Alpha



(a)

.9000000
1.000000
1.000000
1.000000
.9000000
1.000000
.9000000

1.000 Gamma (y)

YT(O =

T+ /0T

.1000000
.4000000
.5000000
.6000000
.2000000
.7000000
.3000000

0.100

7= . (F)(STL+PTY

134 -

140

40322.35102
40451.08417
40958.44696
41628.09294
42128.83603
42576.65223
42971.01551

\%

120 +

40 +

20 +

Water inn HUAYLUANG

A y a : ' o : & v
nsmuaasmsinaou lvavesdeyallsnanilusrunurivesveuiionad

426

Alpha
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Water in HUAYLUANG Water in HUAYLUANG
10
B
_ ], i
?T ......... I|||||tl’~ ool amml ‘_..“Il
HIP ® ne
- g Quriceree Link
g
@ 10 mcoeffident
15 9 BTT2 252 3 1 5 9 13 17 21 25 20 3
3 7 1 B Z7 3 3 715108 37Z 3
Lag Number Lag Number
ACF PACF
1
] In
5.0
454
4.0«
O 354
P4
<
3 30,
=
<
2 254
k=
204
]
@
2 15 T B eTen B
‘4/4,f@of‘V;.‘/%f@,of‘Vﬁ%f%i’v;f‘h,f%f‘u74,?‘,0;1’7;_“"4,,6:{’4;_
7 7 7 7
%%, %0 %50 %0 %05 %0, %.%85 %0, %, %5 %0y 0,205, %,
Date
Transforms: natural log
ACF PACF
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[ ACF PACF
In
Water in HUAYLUANG Water in HUAYLUANG
10 10
S 5
i s
00 llnln._ .l"l.'l . 0.0 l" x leijl P
‘ |
-5 ; Ums O -8 Qurficenee Linits
é 10 l :{’ -1.0
1 S 9 13 17 21 25 29 33 1 5 9 13 17 2 25 29 3
3 7 " 15 19 23 27 n 3 7 " 15 19 23 27 n
Lag Number Lag Number
Trarsfoms: returd log Trarsfams: returd lay
1 ACF PACF
ARMA (1,1)
Yl=c+ ~lY,| - eiV ,+ a,
Arim a

Non-seasonal

differencing: 0

No seasonal component in model.

Parameters

AR1 < value originating from estimation >
MAI < value originating from estimation >
95.00 percent confidence intervals will be generated.
Initial values:

AR1 94742

MAI -.99839

FINAL PARAMETERS:

Number of residuals 132

Standard error 15.346081

Log likelihood -548.38169

AlC 1100.7634

SBC 1106.529
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Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 130 31372.789 235.50221

Variables in the Model:;

B SEB T-RATIO APPROX. PROB.
AR1 95869543 02482220 38.622504 00000000
MAI -.35107902 08329044 -4.215118 00004639

InY 1= 0.95870 Yt 1+ 0.35108 a,.,

MAPE MAPE 6.3861%
MAPE 77.0888%
MAPE 92.3326% : Yo MAPE
42.7902%
2, 3 4
4
.2542-2543 . . 2530-2540
2541

Y, = 0953Y,_1+ 0982 X,11- 1.058 X2, 1
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14.
141
. Y, Y, 1 X,11, X211
Y,
Y, Y,.,, X,11, X211
V mn
oo . .
Water in U\MI $EOC °© ||e ‘1
: y.\0°0° 0
oo =
im troR 11 g)O
YT_1
Ao R(’EP gb 000
. _ X7 L
MHimin e £ s
a (o] O <
00 000
. X2T
ry . -
°- Brctnmmm 0O
Y,= Po+ P, Y, 1+ p2x 11+ (ZX211+ 8,
Model Summary
Adjusted std. Error of
Model R R Square R Square  the Estimate

“1 ,995d 991 991 1.3640
a Predictors: (Constant), X2T, YT_1, X1T
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ANOVAB
of
Model Squares df Mean Square F Sig.
1 Kegression  m23241.557" “ 3" 7747189 ' 4164.160 .000*
Residual 213.951 115 1.860
Total 23455.518 118

a- Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: Water in LAMNANGRONG

Coefficients3
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.

1 (Constant) -.287 445 -.645 5C
YT 1 .973 .009 .970 107.022 .00C
X1T 1.054 .025 .393 42919 .00C
X2T -1.261 103 =111 -12.285 .00C

a- Dependent Variable: Water in LAMNANGRONG

¥ 1= 0973 ¥11 + 1054 X,1, - 1261 X2,.1

Mean Standardized

Residual = 0.000
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€
e ( -4.03* 10'H
el
standardized Residual Standardized Residual
5
1 1m m 1
Qridelinis <€ Qridaeelinis
HiCoeficiert 10
B 7T 2 5 B 3 1 5 9 B T7T 2 5 2 3
3 7 1 5B O B 7 3 3 7 1 5 0 B 7 3
Lag Number Lag Number
ACF PACF e
ACF PACF )

[ ]
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smimov Test
Standardized
Residual
“O 119
Normal Parametersab  Mean -5.47837E-10
std. Deviation .9872063
Most Extreme Absolute .091
Differences Positive 058
Negative -.091
Kolmogorov-Smirnov z .996
Asymp. Sig. (2-tailed) 274
a- Test distribution is Normal,
b- Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 0.996 Sig. = 0.274 (a =0.05)
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1261 X211

1-

0.973Y, 1+ 1054 X,

¥1

14.2

o
@

o
~

o
(]

L w v v v
o o o o o o
w - « o~ -

ONOJONVNIYT Ul ISiEM

ExSmooth

12

Period

MODH= WINTERS (Linear trend, multiplicative seasonality)

« ) Trend (
.10826

Series (

Initial values:

47.28380

= 107.

DFE
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The 10 smallest SSE's are: Alpha Ganma Delta SSE
1.000000 .1000000 .1000000 1470.67266
1.000000 .1000000 .2000000 1470.67266
1.000000 .1000000 .3000000 1470.67266
1.000000 .1000000 4000000 1470.67266
1.000000 .1000000 . 5000000 1470.67266
1.000000 .1000000 .6000000 1470.67266
1.000000 .1000000 .7000000 1470.67266
1.000000 .1000000 . 8C00000 1470.67266
1.000000 .1000000 .9000000 1470.67266
1.000000 .1000000 1.000000 1470.67266
3
(a) 1.000.
0) 0.100 () 0.100
Y.)= (a, +/p, t)s,+.m, C = mome L1

A = ai(Yt/§,.,)+ (I- a,)(a. 1+ P,-|)

p< = «2(A. - A,.)) + (I- a2)p.-i
, = a3(Y,/A)) + (1-tf3)St.m
m = 12
p., o 47284,
0.108, @ =0

14.3



Regression

Model Summary

_ sd. Error
Aquusted of the
RSquare  Estimate

111 13.2694

a- Predictors: (Constant), 111, 10, 16, 17, I5, 18, 14, 19,13,

Model R R Square
"T 4 201

no, kb, n
ANOVADb
Sum of Mean
Model , Squares df Square
1 Regression  4725.226 T T 393769
Residual 18840.202 107 176.077
Total 23565.428 119

E
2.236

a- Predictors: (Constant), 111, 10, 16,17, 15, 18, 14,19, 13, no, 12,11

b Dependent Variable: Water in LAMNANGRONG

Coefficients?
standardi
26
Unstandardized Coefficien
Coefficients ts
Modkel Std. Error Beta
1 (Constant) 51.015 4,795
0 -2.95E-04 035 R,
il -2.313 5.947 -046
12 -4.283 5.945 -084
13 -6.273 5,943 -124
14 -9.112 5.941 -180
15 -9.982 5.939 -197
16 -9.952 5.938 -.196
[7 -13.701 5.937 -270
18 -18.401 5.936 -.363
19 -12.401 5.935 -.245
NO 2.309 5.935 046
i 2.010 5.934 040

a-Dependent Variable: Water in LAMNANGRONG

Z, = 51.019- 2.946E-04 t- 2.313 x1U- 4.283 x4 - 6.273 x3q - 9.112 x4 - 9.982 x5I-

t
10.641
-008
-.389
-.120
-1.056
-1.534
-1.661
-1.676
-2.308
-3.100
-2.089
389
339

Sig

Sig

0153

000

993

698
AT3

294
128
096
097

023
002
039
698
136

9.952 x61- 13.701 x71- 18.401 xd- 12.401 xd+ 2.309x101+ 2.010xm

435
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144

l.(ib
%

L
:4«
%

\{%
%,

5/11’
%

<
&)
Vv
7
%

ONOHONYNWYT Ul JSjEM

Date

Water in LAMNANGRONG

Water in LAMNANGRONG

Qorfiderce Limit

w

e

40V |eued

2
B
5

10

-1.0

40V

s 9 17 17 21 25 29 MW

3 71 5 H0O3BZ 3

s 9 13 17 21 25 29 N

3 71 5 H03Z3

1

Lag Number

Lag Number

PACF

ACF
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Qorticence Linits

(Stationary)

ACF

%
Water in LAMNANGRONG

3 Lid e
o v -

i %Ar ov 40V |eied

%,
7
9,
%
1.0
5
0

PACF

PACF
i L

a
25 29

ACF
ACF

)
Transforms: difference (1)

Date

30

10

0
-10
20

ONOYONVYNWY Ul J8jepy

Water in LAMNANGRONG

9 1 17 21 25 2 B

5

371 5032%Z3

Lag Number
Trarsfons: difference ()

1

32

9 13 17 21

5

371 510953273

Transfoms: difference (1)

Lag Number
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ACF PACF

ACF

40

=104

=20+

Water in LAMNANGRONG

Transforms: difference (1), seasonal difference (1, period 12)

| ACF PACF

Water in LAMNANGRONG Water in LAMNANGRONG

r-

” ” " 0.0 ™ 'L"ll ™ -III
bad |

I Confidence Limits Confidence Limits

Heooeffident

Partial ACF

1.0 ~Coefficient

Lag Number Lag Number

Transforms: difference (1).seasonal difference (1, period 12) Transforms: difference (1), seasonal difference (1, period 12)



ACF PACF

ARIMA(L, 1,

Arim a

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters :
AR1 < value originating from estimation >
SARI < value originating from estimation >

95.00 percent confidence intervals will

Initial values:

AR1 .51903
SARI -.59214

FINAL PARAMETERS:

Number of residuals 107

Standard error 3.7920178
Log likelihood -295.88965
AlIC 595.7793
SBC 601.12495

Analysis of Variance
DF Adj. Sum of Squares
Residuals 105 1580.0979

Variables in the Model:

0) (1, 1,0)]2

Residual Variance

RATIO APPROX. PROB.

B SEB T-
AR1 49289649 .08354413 5.8998338
SARI .56371895 .08072560 -6.9831498

, = 0.49290 ,.1- 0.56372

,. P +0.27786

14.379399

.00000004
.00000000

3

be generated.

.B

439



. 2542 - 2543

MAPE

- 122571 + 1.006 Yt_1+ 1.037 X,

440

8.2321%
MAPE
11.6225%
2, 3 4

2530 - 2540

1- 1.015 X2t_1
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15.1
Y,
Y,
Y,
Model
T

R

Y, Y, 1, X,, 1, x211
¥11, X,,.1, X, 11
8 Sy o oaf,, o
o, f o 0o %0 o
; X ° 802 %o
Water in SRINA g WO g o0 0
o o oo
o o Bm&
% no%onoﬂﬂ
o [
%088, ouu
YT .1 %’& d Bhg o o
b6 & w
& o &0 a oo
L] a® o b,
o o
%o ) San %
Oon
o ° ?
4%s o
X2T

Model Summary

,997a

R Square
.994

a Predictors: (Constant), X2T, X1T, YT_1

Adjusted
R Square
.933

Po+ P|Yt, + p2X,11+ P3x2«l+ e,

std. Error of
the Estimate
117.5566

441



ANOVA»
of
Model . Squares df Mean Square F Sig.
“T Regression 2.72E+08 —3* 9075328815 6570.353 ,00Ca
Residual 1755082 127 13819.544
Total 2.74E+08 130
a- Predictors- (Constant), X2T, X1T, YT_1
b- Dependent Variable: Water in SRINAKARIN
Coefficients
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model std. Error Beta t Sig.
1 (Constant) -127.448 102.206 m-1.247 215
YT 1 1.006 .008 1.005 130.073 .000
X1T 1.036 .024 310 42.934 .000
X2T -1.007 .085 -.092 -11.828 .000
a- Dependent Variable: Water in SRINAKARIN
Y, = 1.006 Yt 1+ 1.036 X,1., - 1.007 X., 11

Standardized Residual

R (ﬁ‘ﬁ?%‘% % %

7 7
%, %%, % %, %, "o

Date

Mean Standardized

Residual = 0.000

442



Smirnov

standardized Residual

-"' T 7Y

(1]

o1
B il

Confidence Limits

ACF

ACF

ACF

Kolmogorov - Smirnov Test

€

-4.03 * 100 B

Standardized Residual

443

o0

Confidence Limits

Hcoefficient

PACF

One-Sample Kolmogorov-Smirnov Test

Normal Parametersab ~ Mean
std. Deviation
Most Extreme Absolute
Differences Positive
Negative

Kolmogorov-Smirnov z

Asymp. Sig. (2-tailed)
a- Test distribution is Normal.
b- Calculated from data.

Kolmogorov - Smirnov

4.302 Sig. =

0.382

Standardized
Residual
131

-9.11772E-10
.9883942

.376

.376

-.288

4.302

.382

Test

Kolmogorov -

(a =0.05)
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Y, = 1.006 Y, 1+ 1.036X,,, - 1007 X211

15.2

18000

17000 +

16000 +o

15000 +«

14000 +«

13000 +

12000 +

11000 +

Water in SRINAKARIN

10000

‘7’1«1(’4‘7 oo)% <‘\o (’(%\0 ‘90 V("Iz '741 K2 4’7 %,\4’9 @o P
‘%’, ,‘%‘?9

7 I 7o 7 ) / 7 7
0‘9) ‘90) %.90 .90 &39 %o‘%% % .9% .99 %, o%.ggoo)

Date

ExSmooth

MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12

Initial values: Series (! ) Trend ( )

(! ) 13904.91667 10.90278

DFE = 119.
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The 10 smallest SSE's are: Alpha Gamma Delta SSE
1.000000 4000000 .1000000 13352296.111
1.000000 4000000 .2000000 13352296.111
1.000000 4000000 .3000000 13352296.111
1.000000 4000000 .4000000 13352296.111
1.000000 4000000 .5000000 13352296.111
1.000000 4000000 .6000000 13352296.111
1.000000 4000000 .7000000 13352296.111
1.000000 4000000 .8000000 13352296.111
1.000000 4000000 .9000000 13352296.111
1.000000 4000000 1.000000 13352296.111
3
(«) 1.000 ,
(y) 0.400 (i) 0.100
Y, (0= (@, +‘'P, t)si+/.m, t=m, m+ 1,...

A = «Ly,/s, M + (1- «Y(@a,. + P,-1)
P, = «2(A - A0+ (1- Q)P-1
C=a3(Y,/A)+(1-a3)S,.B

m = 12

1, 13,904.917,

) 10.903, P, =0

153



R egression

Model Summary

Atgusted std. Error of
_Model R RSquare  RSquare  the Estimate
1 *480a 231 58 1332.7788

a- Predictors: (Constant), 111, 10,16,17, 15, 18, 14, 19, 13, 110,

12, 1
ANOVAD
Sum of
Model . Squares df Mean Square F.'
1 Kegressmn §3417205 ~ v r 5204767.105 2.075
Residual 2.11E+08 119 1776299.273
Total 2.715E+08 131

a- Predictors: (Constant), 111, 10, 16,17, 15, 18, 14,19, 13 no, 12 1
b- Dependent Variable: Water in SRINAKARIN

Coefficients3

standardi
26
Unstandardized Coefficien
Coefficients ts
Modkel B Std. Error Beta t
1 (Constant)  14650.277  458.177 31.975
0 1.115 3.057 029 365
1 -178.464  569.293 -034 -313
12 -435.306  569.120 -.083 -.765
13 -863.603  568.964 -.165 -1.518
14 -1246.263  568.825 -.239 -2.191
15 -1586.742  568.702 -304 -2.790
16 -1802.675  568.595 -.345 -3.170
[7 -1638.517  568.504 -314 -2.882
18 -1025.268  568.430 -196 -1.804
19 -413.110  568.373 -079 - 127
110 196.775  568.332 038 346
m 139.751  568.307 027 246

a- Dependent Variable: Water in SRINAKARIN

Sig

Sig

000
116
154
446
132
030
006
002
005
074
469
130
806

0Ooia

446

Z, = 14650.277 - 1.115t £ 178.464X 1 435.306x2- 863.603x3 - 1,246.263x 4- 1.586.742x5I-

,802.675x6L- 1,638.517x7L- 1,025.268xs1-413.110 x 91+ 196.775x Mk 130.751X 11
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18000

17000 +

16000 +

15000 +

14000 +

13000 <

12000 +

11000 +

Water in SRINAKARIN
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U, o ", %0r "0 % [ %5
9,

0. %0 20 0. 7o . %0 % 70 %0, %0 20 20 %9 %9 Z9. S
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Date

A 9 a : ' o : P =] a 13
nswlufmamsmaau"lwwawagaﬂsmmuﬂumamuuwmwauﬂsuﬂsum
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=
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T
é & 10
15 9 BT 2352 3 1 5 9 18 107 21 25 20 N
3 7 1 5B 3B3Z 3 3 7 1 15 18 o™ 21 W
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ACF PACF
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(Stationary)

3000

2000 +

1000 +
-1000

NIGVAVYNIYS Ul JSjep

Date

Transforms: difference (1)

PACF

ACF

PACF

ACF

Water in SRINAKARIN

Water in SRINAKARIN

21 25 29 N

7

00

"

=]

40V [eved

Confidence Limits

33

17 21 25

17

10

40v

9 23 27 »n

15

19 2 27 N

15

Transforms: difference (1)

Transforms: difference (1)
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0o

ACF
5

449

ACF PACF
ACF
|
200
10004
z
S
<C -1000¢
£
(2 4
w
£ -20004
o
@
; -3000
A
R ,%f‘g%%:%v z(’c:{a"poo%fé\c‘\/(’( :
70 2000608 2070 702079~ 70. 70.70.70.70.79,
U %% %% O 0,05 %5 % 0, %0 %0, %0 % %
Date
Transforms: difference (1), seasonal difference (1, period 12)
ACF PACF

Water in SRINAKARIN

L
Jmhfgl | Lo i

1 5 9 13 17 21 28 29 N

LagNunber
Transforms: difference (1), seasondl difference (1, period 12)

Conffidence Limits

Water in SRINAKARIN

R L E

5 Cortidence Linits

1 5 9 B 7 2 5 29 B
3 7 11 1 19 B3 Z A

LegNunber
Transforms: difference (1), seasondl difference (11period 12)



ACF PACF

ARIMAd, 1,0)(0, 1, 1)2

(1- 0,B)(1-B'2)Y, = 8+ (1- ©12BI2)a,
= + A1 ,., -0©ORa,. P+ a

, = (1-B12)Y,

Arim a

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle. 12

Parameters .

AR1 < value originating from estimation >
SMA1 < value originating from estimation >
95.00 percent confidence intervals w ill be generated.

Initial values:

AR1 .48380
SMA1 .73230

FINAL PARAMETERS:

Number of residuals 119

Standard error 316.86396
Log likelihood -860.92802
AlIC 1725.856
SBC 1731.4143

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 117 13316640.7 100402.77
Variables in the Model:
B SEB T-RATIO APPROX. PROB.

AR1 46706652 .07801414 5.9869468 .00000002
SMA1 .84443134 11136313 7.5826829 .00000000

450
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, = 0.46707 ,.1- 0.84443 a,. 2

MAPE MAPE 0.9591%
MAPE 5.8794%
MAPE 3.7055% > MAPE 6.3740%
- 2, 3
4
1
. 2542 - 2543 . . 2530 - 2540
. 2541

Y, = -122571 + 1.006Y, 1+ 1.037X,,.1- 1.015 X211



16.1

Y1 Y_1, X,11, X211

Y, Y,_1, X,11, x21,
%0 0’ o o
Water in KAQ
a O o o~ © o o © 2 2
Goo  |ed] [ VAT s
52 ud’ucﬂna s s g F :ih:u
og® & ]
X2T
1
v, = Potp,vi,+ p2x..., + pax2..1+ 6,
Model Summary
Adjusted std. Error of
Model R RSquare R Square the Estimate
- ,996y .993 .993 117.3078

a Predictors: (Constant), X2T, X1T, YT_1



ANOVAD
Sum of
Model Squares df Mean Square
Kegression 241t+08 d 80333366.22
Residual 1747661 127 13761.113
Total 2.43E+08 130
a Predictors: (Constant), X2T, X1T, YT_1
b Dependent Variable: Water in KAOLAM
Coefficients
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta
(constant) 20.618 45.515
YT 1 .986 .008 974
X1T 972 .016 .507
X2T -.937 .056 -.143

a- Dependent Variable: Water in KAOLAM

Y, 0.986Y,_, + 0.972 X,

452

E Sig.
5537.703 00Ca
t Sig.
453 .651
118.963 .000
62.203 .000
-16.635 .000

1- 0937 X211

Mean Standardized

Residual 0.000
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el
G ( 2,56 * 10 ')
et
| |
standardized Residual Standardized Residual
00 - N R S 00 - o R g
< a0 - Coefficient g 10 | micoeffiaent
ACF PACF et
ACF PACF et
| |
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
“N TTT
Normal Parametersab ~ Mean 1.461051E-09
std. Deviation 9883942
Most Extreme Absolute 265
Differences Positive 264
_ Negative -.265
Kolmogorov-Smirnov z 3.032
Asymp. Sig. (2-tailed) 532
a- Test distribution is Normal.
b- Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 3.032 Sig. = 0.532 (a =0.05)
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Y, = 098 Y, 1+ 0972X, 11- 0937 X, 11

16.2
L]
10000
9000 «
8000 « [\
7000 «
6000 +«
b=
< 5000 1
)
§ 4000 «
=
§ 3000 «
©
S 2000)] . . . o/ JVRCNSOAY W\
<, (e) On g, S S O, <,
RS 4’% O»f"';-fo"’( ,%,@Aj‘%fo/,:("l«f%j(’oj%f‘)f";-fo‘:(’( .
s %, 0,y %05 %0 20 %0, %0 %, %0 %0, %, %0 %0, e, %000
Date
L]
L]
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
¢! ) 5379.04167 13.29861

DFE = 1109.
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The 10 smallest SSE's are: Alpha Gama Delta SSE

1.000000 . 1000000 .1000000 25095849.237
1.000000 .1000000 .2000000 25095849.237
1.000000 . 1000000 .3000000 25095849.237

1.000000 .1000000 .4000000 25095849.237
1.000000 .1000000 .5000000 25095849.237
1.000000 .1000000 .6000000 25095849.237
1.000000 .1000000 .7000000 25095849.237
1.000000 .1000000 .8000000 25095849.237
1.000000 .1000000 .9000000 25095849.237
1.000000 .1000000 1.000000 25C95849.237

3
1 (or) 1.000 5
(y) 0.100 (N 0.100
Y, (= (@, +/p, t)s,+.11 t=m m+1,. .
A, = <<|(y,/S,.,]J) + (|- «1)(a,,, + P,,,)
P, = «2(A, - A,") to0- «2)A-|
, = «3(Y,/A,) + (1- «3) -1
m =12
A, 5,379.042,
, 13.299, G =0

16.3



Regression

Model Summary

A(gusted std. Error of
R

Model R R Square quare  the Estimate
I 53l s- 9781948

1729
a- Predictors: (Constant), 111, 10, 16,17, 15, 18, 14, 19, I3, 110,
12 1
ANOVAD
Sum of

Model . S%uares df Mean Sguare F
1 Regression  1.29E+08 15 1074632451 11.230

Residual 1.14E+08 119 956864.995

Total 2.43E+08 131

a- Predictors: (Constant), 111, 10, 16,17, 15, 18, 14,19, 13 no, 12, 1L
b Dependent Variable: Water in KAOLAM

Coefficients?
standardi
. zed.
Unstandardized Coefficien
Coefficients s
Modkl B Std. Error Beta t

1 (Constant) ~ 5719.523  336.280 17.008
0 9.092 2.244 255 4,053
1 -321.164  417.833 -.065 -.769
12 -672.075 417707 - 137 -1.609
13 -1194.259  417.592 -.243 -2.860
14 -1665.351  417.490 -.339 -3.989
15 -2048.262  417.399 - 417 -4.907
6 -2057.081  417.321 -419 -4.929
[7 -1288.447  417.254 -.263 -3.088
18 10.370  417.200 002 025
19 410.641  417.158 084 984
no 512.730  417.128 104 1.229
m 244729  417.110 050 587

a- Dependent Variable: Water in KAOLAM

Sig

Sig.
000
444
110
005
000
000
000
003
980
321
221
558

00Ca

456

Z1=5,719.523 + 9.092 11 321.164X It 672.075 x 2 1,194.259 X & 1,665.351 X 4- 2,048.262 X 5

2,057.081 x 6 1,288.447 X4 10.370 x 8+ 410.641 XH 512.730xlok 244.729xn,
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ACF )
(Stationary)
|
4000
3000 +
2000 «
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<
£
T -1000 4
L
©
< -2000
4, 2, % S % Yy 2 4, Y (o) O “
00;1‘7 49, O,j’v 8 @ol(’(@@@, 6}°,'°,9’ o,,,%,%p, (/Ojay '9; O,\:Q “/6\01(/(’
%% % %0 % B %, %, %, %, %, %, B, B, %, % % 0
Date
Transforms: difference (2)
ACF PACF
[ ACF PACF
Water in KAOLAM Water in KAOLAM
10 10
5 s
0.0 00
| L]
8 " L b -5 N .
f Confidence Limits S Confidence Limits
s
T
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ACF PACF
u ACF
| |
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Date
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(). i (1, period 12)



ACF PACF

ARIMAd, 1,0)(2, 1,0))2

1- exB)@1- <PBR- )ABY(l -B)(1- b'2)Y, = 8 +a,

0 , =206+ - AR -247824 -2~ 0,2 ,.3- (LA
1= 1-B)@-BR)Y, = ¥1-Y1, -Y,.2-Y,.B

Arim a

MAI < value originating from estimation >
SARL < value originating from estimation>
SAR2 < value originating from estimation >
95.00 percent confidence intervals will be generated.

Initial values:

MAI -.31785
SARI -. 73138
SAR2 -.56206

FINAL PARAMETERS:

Number of residuals

Standard error 368.05741
Log likelihood -879.07167
AIC 1764.1433
SBC 1772.4807

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 116 18054280.1 135466.26

Variables in the Model:

B SEB T-RATIO APPROX. PROB.
MAI -.24002904 .08468657 -2.834322 .
SARI -.86287649 .07127689 -12.105978 ggg@gggg
SAR2 -.63837137 .07211440 -8.852204

460

-5+ a,

, = -0.24003 ,.1- 0.86288 ,.,2- 0.63837 ,.24- 0.20712 ,.B-0.15323 ,.5



MAPE

28.0764%

2541

461

MAPE 0.4969%
MAPE 49.2646% MAPE
- MAPE 46.7852%
2, 3
4
.2542 -2543 . . 2530- 2540

Y, = 60.738 + 0971 Y, 1+ 0.944X, 11- 1.050 X21,
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171

. Y, Y, 1, X,11, x21,

Y, Y, 1, X,11, X, 1,

aLie °E % 069
0as o iuad’n%“ BeET
a J@ o %‘b
Water in KAN(?: Ean gé
o "o?’:"’s o Qo.n“nwo ":
° o o oo 2
< 8=
aun o o
X1T %%° o ‘e
o Bu o
B o
op . |XaT
£

Y, = Po+ P,Yt.1+ p2x,,, + p3x21, + 8,

Model Summary

A(gusted std. Error of
R qu%rge the Estimate

Model R R Square
1 995y q. 8 7.4013

, 993
a- Predictors: (Constant), X2T, YT 1, X1T
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ANOVAb
Sum of
Modlel , Sqiuares df Mean Square F Sig.
Kegression 3774056 T~ 1250010544 22964.936 0Ca
Residual 6957.056 127 54,780
Total 3781013 130
a- Predictors: (Constant), X2T, YT 1, X1T
b- Dependent Variable: Water in KANGKRAJAN
Coefficients3
stanglardi
Z
Unstandardized Coefficien
Coefficients ts
Std. Error ~ Beta t Sig.
(Constant) ~ ------ w 1,635 -631 529
YT 1 994 005 984 218.304 .00C
XIT 999 012 527 85.438 .00C
X2T -.994 020 -334  -48.607 .00C

a Dependent Variable: Water in KANGKRAJAN

Y, = 0.994¥11 + 0.999 X ,11- 0.994 X21,

0 w Mean Standardized
2 o

Residual = 0.000

Ta i da &y
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et
G ( 1.421* 10"Y
€
|
standardized Resiclual Standardiized Residual
o0 = l'"lj.. ll_nl' S—— | o0 Lypuw 'll"lr jl;" " l.'l
ACF PACF e
ACF PACF g
|
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
ZRE 1
N 131
Normal Parametersab ~ Mean -1.3E-09
std. Deviation 9883942
Most Extreme Absolute 207
Differences Positive 187
Negative -207
Kolmogorov-Smirnov z 2310
Asymp. Sig. (2-tailed) 265
a Test distribution is Normal,
b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -

Smirnov 2.370 Sig. = 0.265 (« =0.05)
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Y, = 0.994 Yt 1+ 0999 X,11- 0.994 X2t.,

172
800
600 -
=z
;( 400 4
<
o
X
O
=z
§ 200 4
£
3
©
S o _ e N
<, O, O, L) 4, O [o)
E i« Oo;t’fv '?/O)qu ‘_/6\0:0(/ @ 1%;% ‘PIO 704’:'% 4”1 “ j’-g? C‘,\f‘v }-;@O:O(’
%% %% % % %% %% 9% % %%
Date
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 332.52917 1.82847

DE 119



466

The 10 smallest SSE's are: Alpha Gamma Delta SSE

1.000000 .1000000 . 1000000 375683.62284
1.000000 .1000000 .2000000 375683.62284
1.000000 .1000000 .3000000 375683.62284
1.000000 .1000000 .4000000 375683.62284
1.000000 .1000000 .5000000 375683.62284
1.000000 .1000000 .6000000 375683.62284
1.000000 .1000000 .7000000 375683.62284
1.000000 .1000000 .8000000 375683.62284
1.000000 .1000000 .9000000 375683.62284
1.000000 .1000000 1.000000 375683.62284
3
(a) 1.000 ,
(y) 0.100 () 0.100
Y,(N= (, +/p, t)s t+/. 1M, t=m m+ 1, ...

A = «i(Y,/s,- )+ 0- «D( - + P,
P. = «2(A. - .-1) + 0- «2)Al1
c=ad(Y,/A)+(l-«)8,,1
m = 12
, 332,529,
1.828, P, =0

17.3



Regression
Model Summary
Adjusted std. Error of
Model R R Square R Square the Estimate
H ©9%a 353 =B 143.6057"
a Predictors: (Constant), 111, 10, 16, 17, 15, 18, 14, 19, 13, no,
12, 1
ANOVAO
Sum of
Model Squares df Mean Square F
[ ] Regression 1338129 ~ vr 111510.740 5.407
Residual 2454088 119 20622.586
Total 3792217 131

a Predictors: (Constant), 111, 10, 16, 17, 15,18, 14, 19, 13, no, 12, 1L
b- Dependent Variable: Water in KANGKRAJAN

Coefficients3

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B Std. Error Beta t

1 (Constant) 294.100 49.368 5.957
10 2.130 329 479 6.466
il -2.662 61.341 -.004 -.043
12 -33.610 61.322 _055 548
13 -75.194 61.305 -123 -1.227
14 -108.142 61.290 -176 -1.764
5 -128.181 61.277 -.209 -2.092
16 -128.039 61.266 -.209 -2.090
[7 -108.259 61.256 -177 -1.767
18 -39.298 61.248 -.064 -.642
19 -6.701 61.242 -011 -.109
110 34.351 61.237 056 561
m 17.494 61.235 .029 286

a- Dependent Variable: Water in KANGKRAJAN

Z, = 294,100+ 2.13011-'2.662 x 11- 33.610 x X - 75.194 x,- 108.142 x 41-

Sig.

Sig.

965
585
222
080
039
039
080
522
913
576
776

128.181 x 5t-

128.039 x 61- 108.259 x 7t- 39.298 x ,- 6.701 x 1+ 34.351 x 101+ 17.494 x M

,00Ca
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ACF

g 8 ° 8§ 8
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ACF PACF

ARIMA(2 0,0) (0, 1, 1)

(1- ()B- <PB2(1-B12)¥1= 6+ (1- OJZBIZ)at
, =5+ 9x ,.1+ B2 ,.2- ©0123.2+ 3

, = (1-BI12)Y,

Arim a

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters

AR1 < value originating from estimation >
AR2 N < value originating from estimation >
SMAI ' < value originating from estimation >
95.00 percent confidence intervals w ill be generated.

Initial values:

EINAL PARAMETERS:

Number of residuals 120

Standard error .1307534
Log likelihood 68.94432
AIC -131.88864
SBC -123.52616

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 117 2.2196706 .01709645

Variables in the Model:

B SEB T-RATIO APPROX. PROB.
AR1 1.2215567 08430883 14.489071 .00000000
AR2 -.2696837 08439869 -3.195354 .00179551

SMA1 .7652775 09660095 7'922049 .00000000

470



1=

MAPE

41.3303%

. 2541

1.22156 ,.1- 0.26968 ,.2- 0.76528 a,_P

MAPE 0.9417%
MAPE 107.7356% MAPE
- MAPE 87.2659%
2, 4
4
.2542 - 2543 . . 2530 - 2540

¥1= 0994Y,, + 1001 X, ,.1- 0.998 XZL

471
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18.1
Y,
Y,
Model
[

Y, 1, X,11, X2t.1

Y, Y._1, X, 1,,

472

X, 1,

o o
o o
o 8 3 ng] o
Water in PRAF\BU# og |
o
o a o
o @ 4 @50
o |YT_1 aa-a 0o
o0 a
(as}
Q o
o] o o
cg% 7ofP X1T UUOQ ’
E@Eo o of t %d’
(] o
o o o
o o
a a o
a o8 g X2T
a o
aaate | B °

Po+ P, Y, 1+ P2XI1L, + P3X,,.1+ |

Model Summary

Adjusted
R Square R Square
.999* .90S .990

a Predictors: (Constant), X2T, YT_1, X1T

std. Error of
the Estimate
5.1103
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ANOVAB
Sum of
Model . Squares df Mean Square F Sig
“T Regression 1652645 5 564215.092 21505.231 000a
Residual 3316 573 127 26.115
Total 1695962 130
a Predictors: (Constant), X2T, YT_1, X1T
b Dependent Variable: Water in PRANBUREE
Coefficients
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.
1 (Constant) -.315 1.035 -.304 .761
YT 1 981 .004 977 223.246 .000
X1T 1.038 .012 532 90.244 .000
X2T -.999 .018 -.358 -56.433 .000

a Dependent Variable: Water in PRANBUREE

Y, =

0981 Y,_, + 1.038 X,

% 5 Y‘b, %)"'Yb,q(‘o:(’( ,b@o, %»,%AP ,h,"(’*lr, .("P ,Y’o 4“9 %f,"’»’o‘o,v"(
B N R e A R

1- 0999 X211

Mean Standardized

Residual 0.000
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et
e ( 4.231* 10"H
€,
| |
standardized Residual Standardized Residual
5
o 11 I
» 11 U i — 1
Qftrelis 4 S
i 10
1757948l d0d,8, 3
13979 Bglgdpbydyd 3°791 85T plndz8y
AN Nty
ACF PACF e
ACF PACF e, ,
lag 30
| |
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
Tl- 131
Normal Parametersab  Mean 1.306340E-09
std. Deviation 9883942
Most Extreme Absolute .163
Differences Positive 158
Negative -.163
Kolmogorov-Smirnov Z 1.862
Asymp. Sig. (2-tailed) .195
a- Test distribution is Normal,
b- Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 1.862 Sig. = 0.195 (« =0.05)
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Y, = 0981Y, 1+ 1.038XIt.1- 0.999 X2t.1
18.2
600
500
400 «
300 4
74
D
Z
< 2005
o«
a
£ 1004
o
©
s ol 4 SIS
<% 9, O, O 2, %S0 YoMV, %, Y, O, On v
‘7/1,,(/0?74,,0)?7}_,6‘0,(/( {96\0 IGQIA'?IOL/(/ 4’7 4,/ 004:%10»?%-1@05? 9
EXON S5 %, %0 % %, %0, %, %% B B, %05 %5 %% %
Date
ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 251.14583 1.05903

DFE = 119,
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The 10 smallest SSE's are: Alpha Gamma Delta SSE
1.000000 1000000 .1000000 192577.23333
1.000000 1000000 .2000000 192577.23333
1.000000 1000000 .3000000 192577.23333
1.000000 1000000 4000000 192577.23333
1.000000 1000000 .5000000 192577.23333
1.000000 1000000 .6000000 192577.23333
1.000000 1000000 .7000000 192577.23333
1.000000 1000000 . 8000000 192577.23333
1.000000 1000000 .9000000 192577.23333
1.000000 1000000 1.000000 192577.23333

3
(a) 1.000 ,
(y) 0.100 () 0.100
Y. (/)= (a, +/p, t)s I+ .m, t=m, m+1,...
A = «Uy,/s, )+ (I- a,)(a,, + P,.]

P, = a2(A, - A,-) + 0- a2)p.-i

, = a3(Y.IA,) + (I- a3)s«m

m = 12

) 251.149,

1.059, G =0

18.3
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R egression

Model Summary

Adjusted std. Error of

Model R R Square R Square the Estimate
u *594a .353 .288 143.6057
a Predictors: (Constant), 111, 10, 16, 17, 15, 18, 14, 19, I3, no,
12, 1
ANOVAO
Sum of

Model _ Squares df Mean Square F Siq.
' degression 674399.3 ~~ T~ 56199.945 6.407 00Ca

Residual 1043788 119 8771.325

Total 1718187 131

a- Predictors: (Constant), 111, 10, 16, 17, 15, 18, 14, 19, I3, no, 12, 1L
b- Dependent Variable: Water in PRANBUREE

Coefficients’

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B Std. Error Beta t Sig.

1 (Constant) 169.595 3219% 0 e @ sr" .000
0 1.549 215 517 7.209 .000
1 7.761 40.005 .019 194 .846
12 -12.969 39.993 -.031 -.324 746
13 -40.154 39.982 -.097 -1.004 317
14 -67.430 39.972 -.163 -1.687 .094
15 -87.342 39.963 -212 -2.186 .031
16 -92.254 39.956 -.223 -2.309 .023
I7 -88.166 39.949 -.214 -2.207 .029
18 -54.897 39.944 -133 -1.374 A72
19 -46.809 39.940 -113 -1.172 244
no 11.915 39.937 .029 .298 .766
m 13.276 39.935 .032 332 .740

a- Dependent Variable: Water in PRANBUREE

Z, = 169.595 + 1.549t,+ 7.761 X11- 12.969 X,1- 40.154x3t- 67.430 x 4- 87.342 x 8-

92.254 x 6l- 88.166 x 71- 54.897 X 81- 46.809 x 91+ 11.915 X1+ 13.276 X1l
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ACF
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Arima

(1- $Io2- DUy (l-B)(1-BL)Y, = 6 +a,
, + DR, D+O% %+
) (1-8)(1-BQ)Y1

Model Description:

Non-seasonal differencing: 1
Seasonal differencing: 1

Length of Seasonal Cycle: 12

Parameters :

SARI < value originating from estimation >
SAR2 < value originating from estimation >
95.00 percent confidence intervals w ill be generated.

Initial values:

SARI -.60073
SAR2 -.37257

FINAL PARAMETERS:

Number of residuals 119

Standard error 36.291426
Log likelihood -602.24679
AlIC 1208.4936
SBC 1214.0518

Analysis of Variance:

DF Adj. Sum of Squares Residual Variance

Residuals 117 172522.44 1317.0676
Variables in the Model:

B SEB T-RATIO  APPROX. PROB.

SARI .85823827 .08527682 -10.064144 .0000000

SAR2 56255644 .08571751 -6.562912 .0000000

, = -0.85824 ,.12- 0.56256 , .24
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MAPE MAPE 1.3910%
MAPE 69.3843%
MAPE 36.3006% - MAPE 99.7735%
- 2, 3
4
4
. .2542 - 2543 . . 2530 - 2540
2541

Y, = 0.980¥11 + 1.044X11, - 1.006 X, 11



191
° Yl Y!_ 1! X 51- 1
Y,
Y, ¥11, X,11, X, 11
fifaa roa*
D {m}
EkbQi
Y=R+PY,. 1 Pxu.l+ px,1, + 1
Model Summary
Adjusted std. Error of
Model R R Square R Square the Estimate

998a .995 -555

a- Predictors: (Constant), X2T, YT_1, X1T

4.2541

X, 11

483
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ANOVAD
Sum of
Model Squares df Mean Square F Sig.
“T Regression 491324.3 3 163/ 74.768 9049.817 ,000a
Residual 2298.322 127 18.097
Total 493622.6 130

a Predictors: (Constant), X2T, YT_1, X1T
b Dependent Variable: Water in KRASAEW

Coefficients

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t Sig.
1 (Constant) 1.958 .914 2.143 .034
YT_1 .981 .007 .981 143.365 .000
X1T .987 .014 .857 73.037 .000
X2T -.971 .018 -.670 -53.569 .000

a- Dependent Variable: Water in KRASAEW

Y, = 1958 + 0981 Y, 1+ 0987 X,11- 0971 X211

3 Mean Standardized
i |
=M Residual = 0.000
&
©
5 21
©
s
o 4

A 0 ", %0, %% % % T Y0, Y, T ", %0 %, % %

. %y, Ry, Ry %, % % %, ", 0, %0, R R, R, 0 R
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S}
e ( -1.94* 10 9
€
standardized Residual Standardized Residual
5 5
| |
. [00) 1
ri 1"
5 i L o 5 s
§ -0 NMQoefficiert d -0
5 9 B T7T 2 5 B 3 5 9 B 7T 2 5 B 3
3 7 1 5 B B3 7 3 3 7 1 BB BT 3
LagNinter LagNinter
ACF PACF e
ACF PACF g
lag 8

| ]
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual

TI 131
Normal Parametersah  Mean -2.93793E-09
std. Deviation 9883942
Most Extreme Absolute 252
Differences Positive 252
Negative -.185
Kolmogorov-Smirnov z 2.879
Asymp. Sig. (2-tailed) 119

3 Test distribution is Normal.

b Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 2.879 Sig. = 0.119 (a =0.05)
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Y, = 1958 + 0981 Y, 1+ 0987 X, 1-0971X211
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%% %% %% % % %% % %% % %% %% %
Date
L]
L]
ExSmooth
MCDEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )
( ) 60.64583 57292

DFE  119.



The 10 smallest SSE's are:

v) 0.100
S i/ =
P -
= «3(Y,/
1 = 12
0.851, @ =

193

Alpha y
.8000000
/9000000 [
7000000
9000000  .J{
Toooooo 10

AH
H

JC_JC_ =

JC_JC_ =
I3

8000000 100

(or) 0.800 ,

+/p, *) ,+-1"

« 1) ( ,'].+ P,'|)

o Tt o-

a4 o0- «2P-1

1) + 0- «3) ,-,

Delta
. 1000000

1066000

.3000000
. 1000000
. 3000000
.5000000
.7000000
.9000000
. 3000000

()
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SSE
83470.98306
84111.69849
84424.50973
86000.11313
86233.43954
86233.43954
86233.43954
86233.43954
86233.43954
86975.16275

0.100

112.149, ,



Regression
Model Summary
std. Error
Adjusted of the
Model R R Square R Square Estimate
u B32a .283 .210 54.0200
a Predictors:; (Constant), 111, 10, 16, 17,15, 18, 14, 19, I3,
MO 12,
ANOVAD
Sum of Mean
Model W df Square F
Regression S ~YT 1106 014 3.910
Residual 355025.9 119  2983.411
Total 495015.6 131

a Predictors: (Constant), 111, 10, 16, 17, I5, 18, 14, 19, 13, 110, 12, 1L
b- Dependent Variable: Water in KRASAEW

Coefficientsb

standardi
zed
Unstandardized Coefficien
Coefficients ts
Model Std. Error Beta t

1 (Constant) 135.741 18.777 7.229
10 .389 125 242 3.103
il -.452 23.331 -.002 -.019
12 -13.295 23.324 -.060 -570
13 -31.138 23.318 -141 -1.335
14 -46.890 23.312 -.212 -2.011
15 -54.915 23.307 -.248 -2.356
16 -57.941 23.302 -.262 -2.486
17 -67.057 23.299 -.303 -2.878
18 -73.263 23.296 -331 -3.145
19 -36.016 23.293 -.163 -1.546
no 9.141 23.292 041 .392
m 6.934 23.291 .031 .298

a- Dependent Variable: Water in KRASAEW

Sig.

Sig.

.002
.985
.570
184
.047
.020
.014
.005
.002
125
.695
.766

,000a

488

Z1= 13574122 + 0.389 11- 0.452 X1- 13.295* 21- 31.138X3- 46.890 x4l- 54.915 x 5I-

57.941 x6l- 67.057 X71- 73.263 x 8- 36.016 x 9+ 9.141 X 10k 6.934 X 1L
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ACF
(Stationary)
]
200
100 +
=
w
<<
2
o O.M
¥
=
3
©
< -100 NN/ A/ Ad. . - . .S\ " N
Vv
Date
Transforms: difference (]}
ACF PACF
] ACF PACF
Water KRASAEW Water in KRASAEW
10 10
5 5
I I, I i i
L*r|11"’"‘“Ill“""’ﬂl"‘ R | o at e s
| L
s @idreline s @icke
1.0 1.0
1§ 98 13 17 21 25 29 N 1 5 9 13 17 21 25 29 ¥
37 1o 15 19 o2 27 n 37 1 15 19 23 27 n
Lag Number Lag Number

Tasions diage() Tasons dieew()



ACF PACF
ACF
|
200
100 +

= 0 4

w

<

w

&

= -100 4

o

©

3-200 — Ve AN

Date
Transforms: difference (]), seasonal difference (lperiod ]3
[ ] ACF PACF
Water in KRASAEW Water in KRASAEW
Lo oy 1-4ZHULS VER PN L
(Cxfidat
15 98B172352D3 15 91317 2'5 '3
371 5D0D37Z3 37150373

Lag Number Lag Number
Tratons dieewe(), sxddber(l @al Tasons dieee()) sod disew(, @al)

ACF PACF

ARIMA(O, 1,0) (2, 1,0)2
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Arima

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters :
SARI < value originating from estimation >
SAR2 < value originating from estimation >

95.00 percent confidence intervals will be generated.
Initial values:

SARI -.54700
SAR2 -.22294

FINAL PARAVETERS

Number of residuals 119

Standard error 27.352356
Log likelihood -564.29373
AIC 1132.5875
BC 1138.1457

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 117 91562.548 748.15139

Variables in the Model:

B SEB T-RATIO  APPROX PRCB.
SARI -.62913704 .09534449 -6.5985673 .00000000
SAR? -.28861142 .09986394 -2.8900463 .00459199

, = -0.62914 ,.»- 0.28861 ,.2

MAPE MAPE 3.5194%
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MAPE 28.6359%

MAPE 39.5586% - MAPE 39.8817%

. .2542 - 2543 . . 2530 - 2540

2541

Y,=0985 Yt 1+ 0989X, L1-0975X,,.,



20.

201

Y1

¥1

1I\/bdel

Y, ¥11, X,11 X211

¥11, X,11, X211

o L] o
 ® :% Elg % E’:"
i of ] o8
Water in TABSALAO, # o P o & o
280 o
L s
[ &°°
o o &
o gJ 00g En o noogn
& % L)
0,0 e |YT_1 ) g o®
gc 2 %0
&, - Sl
o o o 0
o DD% o 9 o o o X1T & o
il o o2l | HiDas & Ak [
o o o
o X 2 X2T

= P+Py,.1+ P21t P3xzt +

Model Summary

Adjusted  std. Error of

3 Predictors: (Constant), X2T, YT 1, XIT

fom N M TSI
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ANOVAO

Sum of
Model . uares df Mean Square F Sig.
“T Regression %]5713.1 3 g /%044 "'17012.875 g,OOC'a
Residual 492 038 103 411
Total 257205.2 106
a Predictors: (Constant), X2T, YT, X1T
b Dependent Variable: Water in TABSALAO
Coefficients?
standardi
26
Unstandardized Coefficien
Coefficients ts
Model B std. Error ~ Beta t Sig.
“1 (Constant) 130 3= 32 149
YT1 985 005 9% 216.799 000
XIT 987 010 482 96.503 000
X2T -1.027 014 -382 12478 000

3 Dependent Variable: Water in TABSALAO

Y, = 0985¥11 + 0987 X, 1, - 1027 X211

Mean Standardized

2 4 Residual = 0.000

vvvvv

7 7
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€
e ( -3.32* 10 1
€
|
Standardized Residual Standardized Residual
10
“!
5 s [
|
= |
ol T | et — on.Jﬁq'..,_.l'lh",,'A'L_"“._;
s uw o .5
Confidence Limits E'() Confidence Limits
3
<
Coefficient @ 40 (*Coefficient
1 S 9 13 1 n 2 2 13 1 5 9 13 17 21 25 29 33
3 7 n 15 19 23 27 3 3 7 u 15 19 23 27 31
Lag Number Lag Number
ACF PACF g
ACF PACF &

Kolmogorov - Smirnov Test

One-Sample Kolmogorov-Smirnov Test

Tl
Normal Parametersab  Mean
std. Deviation

Most Extreme Absolute

Differences Positive
Negative

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)
a- Test distribution is Normal.
b- Calculated from data.

Kolmogorov - Smirnov  Test

Smirnov 1.334 Sig. = 0.057

Standardized
Residual
107

4.249703E-09
9857475

129

099

-129

1.334

057

Kolmogorov -

(a =0.05)



¥1= 0985Y, 1+ 0987 X, ,., - 1027 X21,
20.2
L]
200
100 o
o
3
=
w
o
<
[
c
3
=
2 0 L 3 —
W%, 0%, %% %, %, %
% % % % %Y BN %Y R Y %Y Rl B
Date
L]
L]
ExSmooth

MODE= NN (No trend, no seasonality)

Initial values:

18s|es”
DFE = 107.
The 10 smallest SSE's are: Alpha
1.000000
.9000000
.8000000

Trend
Not used

SSE
58391.50432
60676.85854
64031.02517

497



(a) 1.000

.7000000

.6000000
.5000000

.4000000

.3000000

.2000000
. 1000000

Yt(0= Yt

20.3

ExSmooth

MODEL= HOLT (Linear trend,

Initial values:

16

DFE = 106.

The 10 smallest SSE's are:

68798.52111
75557.03568
85261.23607
99538.56491
121408.19355
157125.70981
215941.99913

no seasonality)

Alpha
1.000000
.9000000
1.000000

9000000
1.000000
.8000000
.9000000
.8000000

Trend
-1.15421

Gamma
.1000000
.1000000
.2000000
.2000000
.3000000
.1000000
.3000000
.2000000

SSE

54700.
56887.
56926.
58798.
59320.
60134.
60802.
61767.

98449
55909
36313
30322
29470
99190
20758
34804

498

Alpha
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61966.15521

.4000000

1.000000

63001.15230

.4000000

.9000000

Alpha

0.100

Gamma (y)
YTU)=ST +/pT

1.000

(a)

Ove +(L-4 ., +PTY)

T:

t(StmSt-i) + 0 my)Pt-i

Pt

204

200

100

OV1vSgvl ul Jslem
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W ater in TABSALAO Water in TABSALAO
10
5
lit |
RlIm “ ].'r",,l |
U s
Contidence Limits n Confidence Limits
g 10
159B7252D3F T 5.9 1 17 21 25 29 %3
3715327333 371653837333
Lag Number Lag Number
ACF PACF
AR (2)
L]
Arima
Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12
Parameters
AR1 < value originating from estimation >
AR2 < value originating from estimation
95.00 percent confidence intervals will be generated.
Initial values:
AR1 1.09000
AR2 -.13799

FINAL PARAMETERS:

Number of residuals

Standard error 2™M676598

Log likelihood -486.00433

AlC 976.00866

SBC 981.37292
Analysis of Variance:

DF Adj. Sum of Squares

Residual Variance



B SEB T-RATIO  APPROX. PROB.

AR1 1.1640210 .09397090 12.387037 .00000000
AR2 -.1945014 .09395728 -2.070104 .04087303

Y1= 116402v,_1- 0.19450Y,.2

MAPE MAPE 3.1269%
MAPE 42.4092%
MAPE 34.9027% - MAPE
34.2067%
2, 3 4
4
. .2542 -2543 . . 2530 - 2540
2541

Y, = 0987Y,_1+ 0988X, 11~ 1X21,



21.

211
. Y1
Y1

Y, Y, 1, X,1,, X21,

Y, 1, X,1,,

502

X21,

o

Water in BANGPRA -

Y=t

PN

X2T

E.

v
MHUANNUFURUT AT

Po -+ P.Y, 1+ P2X,,., + P3x2, , +

Model Summary

Adgusted std. Error of
Model R R Square quare the Estimate
I 998 998 14730

a- Predictors: (Constant), X2T, X1T, YT 1
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ANOVAD
ockel S? umroefs Mean Si
e arl .
KO peression TH4AYES WS sn SYom
Residual 277434 127 2.185
Total 1199820 130

a- Predictors: (Constant), X2T, X1T, YT 1
b Dependent Variable: Water in BANGPRA

Coefficients?
standardi

15
Unstandardized Coefficien
Coefficients ts

Model std. Error  Beta t Sig.

1 (Constant) « 517E-02 283 -193 84T
YT 1 979 005 982 212372 000
XIT 985 018 254 55.895 000
X2T -925 054 -084  -17.048 000

a Dependent Variable: Water in BANGPRA

Y, = 0.979¥11 + 0985 X, 1-0.925X211

0«
2 4 “Vm Mean Standardized

4 Residual = 0.000

Standardized Residual

Ly 4 %, 7, Q On %

q" 4‘1900 4"' 6I:‘,‘/( 6‘0 '30% 01,’04«)71«, "o%}c‘»:’ﬁ,“o,"(
7

00) 00 o% o‘% ‘°a -%b 0 439? ‘9‘99 ‘9‘9.; -9\% 9% .9% .9‘% .o&o o‘% N

Date

et



et

standardized Residual

00 1T Rana
o Ll

1 5 9 17 7 il % o) n
3 7 n 15 19 23 27 3

504

€,
( -4.96% 10'Y
standardized Residual
10 ]
|
Confidence Limits < Confidence Limits
Lag Number
ACF PACF e
ACF PACF et

Kolmogorov - Smirnov [ €St

One-Sample Kolmogorov-Smirnov Test

Normal Parametersab  Mean

std. Deviation

Most Extreme Absolute

Differences Positive
Negative

Kolmogorov-Smirnov z

Asymp. Sig. (2-tailed)
a- Test distribution is Normal.
h- Calculated from data.

Kolmogorov -

Smirnov 1.748 Sig.

Smirnov  Test

= 0.444

Standardized
Residual
131

2.452720E-10
9883942

153

153

- 146

1.748

444

Kolmogorov -

(a =0.05)
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Y, = 0979Y,. 1+ 0985 XL, - 0.925X21,

21.2
L]
120
100 «
80 «
60 «
<
o
&
= 40 +
<
as]
—
L
©
s o0 5 = -
)
%, %, ",%0,%, %0 % % % Y%, %%, %0, "5, %0, ", 200
,&0 o S o {94{913 % Bl By ihyon 7o
9% "% % B B 0% 9% % /%%
Date
L]
L]
MODEL= NN (No trend, seasonality)
Initial values: Series Trend

57.18182 Not used
DFE = 131.
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The 10 smallest SSE's are: Alpha SSE
1.000000 7906..57851
.9000000 8645..48011
.8000000 9581.,01285
.7000000 10779..92142
.6000000 12349..66512
.5000000 14469..20948
.4000000 17467..26217
.3000000 22078.,57643
.2000000 30465..08937
.1000000 51687..78717
1 Alpha
(a) 1.000
YT()= vyt
L]
21.3
L]
L]
ExSmooth
MODEL= HOLT (Linear trend, seasonality)
Initial values: Trend
83 06870 -.13740
DFE = 130.
The 10 smallest SSE's are: Alpha Gamma
1.000000 .0000000 7237.537?»
1.000000 .6000000 7562.67303
1.000000 .8000000 7581.22729
1.000000 .2000000 7583.22379

1.000000 .4000000 7600.70177



1.000000 1.000000
.9000000 .0000000
.9000000 1.000000
.9000000 .8000000
.9000000 .6000000
(a) 1.000 Gamma (y) 0.100
Yt(0= St + 'Pt
T=ove + (l-«)(sT, + pT_)
Pt = y(St sT-) + (I - y)Pt-i
L]
214 -
(]
120
100 +
80
60 o
<
o
9]
= 40 «
<
o
3
©
< (g T S S St o LA et
[ 9 R S o Y 9 o 0,
%6 74,205, %0 4 R0 307970, 7, 7 14, %0, 1, 0,
B %%, % % % 0 %%, %%, % %, 9,7 % % %

7697.
7992.
8283.
8295.
8346.

45982
37931
23320
61378
05496

507

Alpha



ACF

W ater in BANGPRA
10

00
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W ater in BANGPRA
10

] 6 T AR

l‘;’ 2 Confidence Limits
o
T
-0 a 10
1S 9 13 17 21 25 29 33 37 1 5 _9 13 17 21 25 29 3 37
3 7 11 15 19 23 27 31 35 239 37165837333
Lag Number Lag Number
ACF PACF
ACF
(Stationary)
u
60
50 «
40 «
30 +
< 20«
o
o
O 104
&
<
[aa] 0 «
£
§ -10 «
(]
2 2
9, 1, On 1y, Qo 2, o Soo. Yo %, %, Y, %, Onty, Qo
(’0,749,0»,‘7;-"“0,(’( ,:39 ) ,‘39,01,,(’4’ W ,(’oj&,o/\,‘b-fo:’( %
Q9Q%%J%Q&Q9%ﬁ@%bﬁg%q%%gﬁﬁ%ﬂ%%k%‘
Date

Transforms: difference (1)

ACF

PACF
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ACF PACF

Water in BANGPRA Water in BANGPRA

10 10

00 ™ 0.0 ll T “'.-“_"4‘!",_‘...1'-]]1.

1

s s @idrelinis
< 10 . 1.0 ]
‘35 79 :l].uZB”BmZ?;zSZ?Han:Sn@ |35 79 :[]_u:é7:92‘33527293_n$§79
Lag Number Lag Number
Tadons dieee() Tadons dieaw()
ACF PACF
ARIMAd, 1,2)

, =5+ 7 [ 1+a -0,3,.1-¢e232
1= (1-B)Y,

Arima

Non-seasonal differencing: 1
No seasonal component in model.

Parameters

AR1 < value originating from estimation >
MAI < value originating from estimation >
MA2 < value originating from estimation >
95.00 percent confidence intervals will be generated.

Initial values

AR1 -.94893
MAI -1.55137
MA2 -.62741

FINAL PARAMETERS:
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Number of residuals 131

Standard error 6.3857143
Log likelihood -427.58382
AlC 861.16763
SBC 869.79323

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 128 5245.6447 40.777348

Variables in the Model:

B SEB T-RATIO APPROX. PROB.
AR1 - .9946460 .03574789 -27.823909 .0000000
MAI -1.5686511 .07560065 -20.749175 .0000000
MA2 -.5750585 .06952230 -8.271569 .0000000

, = -0.99465 .1+ 156865 a,. 1+ 0.57506 a,_2

MAPE MAPE 1.4503%
MAPE 36.5281%
MAPE 36.8060% - MAPE

9.8724%

2, 3 4

4

.. 2542 - 2543 .. 2530 - 2540

.. 2541

Y, = 0979Y,_1+0989X ,.1-0927 X2,



22.
221
. Y, Yt 1, X,11, X211
Y,
Y, Yt 1, X,11, X211
9@ a 00
0 o o 3(:-
Water in NON 3PLAU” b 9 g Oww, O
0 0
10(5)8 o_° o.D o
Je e by a0,
if Co 07 0 X
0 o N 0
0 =
x It
O 0 00~
bra e B0
O
X 2T
OO 80”' D * O
Owa r %
Y, = RO+PiYA+ p2xu., + px2l, + 8
(]
Modd Summary
Adjusted std. Error of
Model R R Square R Square the Estimate
1 999a 999 .999 1.1065

a Predictors: (Constant), X2T, YT_1, X1T
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ANOVADL
Sum of
Model Squares df Mean Square F Sig.
1 Kegression ~ 286ri. 061 3 y55f.354 "™WE06.068 — 000a
Residual 37.955 3l 1.224
Total 28710.015 34
a- Predictors: (Constant), X2T, YT_1, X1T
b- Dependent Variable: Water in NONGPLALAI
Coefficients?
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t So
1 (Constant) -2.085 .99 -2.093 "0b
YT 1 1.012 .007 1.008 141.870 .000
X1T 1011 011 .954 89.334 .000
X2T -1.009 .020 -.528 -51.046 .000

a- Dependent Variable: Water in NONGPLALAI

Standardized Residual

Y, =-2.085 + 1.012Y, 1+ 1011 X,,.1- 1.009 X2t.1

Mean Standardized
Residual = 0.000
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et
et ( 260 % 10°Y

Standardized Residual Standardized Residual

10

= m ', 1i,r -,!I,II

Confidence Limits Confidence Limits

ACF

10 £ D ("Coefficient
9 BT A5 D
3°771°8" % 3°77 7°1°6 B° 37

LegNntrer LagNnter
ACF PACF ¢,

ACF PACF et

Kolmogorov - Smirnov Test

One-Sarple Kamogorov-Smimov Test
Standardized
Residual

n ] %
Normal Parametersab  Mean -8.72782E-09
std. Deviation .9548637
Most Extreme Absolute .099
Differences Positive 083
Negative -.099
Kolmogorov-Smirnov z .585
Asymp. Sig. (2-tailed) .883

a Test distribution is Normal,

b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov —
Smirnov 0.585 Sig. = 0.883 (a =0.05)

)
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Y, =-208 + 1002Y,, + 1011 X,11- 1009 %21,

222

Water in NONGPLALAI

40

\{'4"‘(9"'»1’( &664'@%""19"&?’( “\%'”q,"iv'%"u'?? ‘9604’01—

7 7 %

N T IS AN AL NN

Date

& 3 o o’ ' o : A
nimuaasmsnaou Inavesdeyalsmanilusunmhvesveunussarlna

ExSmooth

MODEL= NN (No trend, no seasonality)

Initial values: Series Trend
123.27778 Not used
DFE = 35.
The 10 smallest SSE's are: Alpha SSE
1.000000 1190/.00494
.9000000 13174 *1418
.8000000 147 Vv . w1617
.7000000 1658'.. ¢ 665

.6000000 18788. '04



1.000

.5000000
.4000000
.3000000
.0000000
.2000000

YT =yt

23

ExSmooth

MODEL= HOLT (Linear trend,
Initial values:
139*52314

DFE = 34.

The 10 smallest SSE's are:

Alpha
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
.9000000
.9000000
.9000000
.9000000

21350.85952
24170.64808
26947.80859
28984.04222
29170.59526

no seasonality)

Trend
. 14571

Gamma
1.000000
.0000000
.8000000
.6000000
.4000000
.2000000
lor " O
.000 emulll)
.800 )
.600" )

SSE
11202.66490
11634.85217
11694.63323
12207.35389
12721.48970
12895.76676
12898.98115
12949.77265
13404.73188
13919.60095
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2 Alpha
(a) 1.000 Gamma () 0.100

YT(/) = ST+ /pT

l=aYt+ (I-«)(-£1+ (3.0
Pt = y(s" st + (1- y)Prt,

[]
|
180
160 +
140 +
_ 120 +
:
T 100 +
o
Zz
o 80 «
z
c
: 60 o
]
©
< 40 ——r= = o T

Date

A v a : ' o :; A
nsmuaaansindou Inavesdeyalsinanhlusrunmihweseunusalarina
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10

0.0

o1/

Water in NONGPLALAI Water in NONGPLALAI
10
5
0.0
__—Conldmahm § & _meum:
- B
[— 2 1 oo
1 3 5 7 9 1" 12 15 1 3 5 7 9 " Ak 15
2 4 6 8 10 12 14 16 2 “ 6 8 10 12 1“4 16
Lag Number Lag Number
ACF PACF
ACF
(Stationary)
|
60
40+
3 20+
o
G o
z
(@]
Z
c -20+4
L
{0
()
< -40

4(‘7»94"7 1/“’4/4"7 4‘7;— ¢ <9°,° 4}‘7 4"7;- ¢ <$‘o O,,
Date

Transforms: difference (1)
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ACF PACF
[ ACF PACF
Water in NONGPLALAI W ater in NONGPLALAI
5 5
0.0 0.0
N @idelns  § - Widrelins
P 3
< A oefficient 5 j
e - - A L I c A B R AR AT Ae a1 il
2 46 8 0D 2 U 2 4 6 810 456
Lag Number Lag Number
Tasons dieae() Tadons disae()
ACF PACF
ARIMA(2, 1,0)
1=5+ A1 . -2 2t
, = @1-B)Y,
(]
Arima
Non-seasonal differencing:1
Seasonal differencing:1
Length of Seasonal Cycle: 12
Parameters :
AR1 <valueoriginatingfromestimation >
AR2 <valueoriginatingfromestimation >
‘* .00 percent confidence intervals will be generated.

Initial values:



AR1
AR2

.74706
-.44365

FINAL PARAMETERS:

Number of residuals 35
Standard error 14.27694
Log likelihood -142.0711
AlC 288.1422
SBC 291.25289
Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 33 6871.4100 203.83101
Variables in the Model:
B SEB T-RATIO APPROX. PROB.
AR1 74273947 .15452772 4.8065130 .00003275
AR2 -.44397877 .15563011 -2.8527820 .00742588
, = 0.74274 ,.1- 0.44398
MAPE MAPE 0.9040%
MAPE 21.6176%
MAPE 20.0580% - MAPE
16.9029%

2, 3 4

519
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. 2%42 - 2543 . . 2530- 2540
. 2¥41 "

Y, =-3034 + 1016Y, , + 1.004X,11- 0987 X2,.1



231
. Y, Y, 1, X,11, x2t.1
Y1

Y, Y. 1 X, 1, X2t.1

« 0o o O u°
i % O
Water in RAT LRRO -°
4, m° 0 °e °
t 1l O
YT 1
= msL [/
N O
80
X1t
LI
« * © e | M |
X1

Y, = Po+ P1lY, i+ P2xu.l+ P3X2,.1+

Modd Summary
Adjusted std. Error of
Modkel R RSquare RSquare.  the Estimate
1 1000a 10 10J 3.3619

a Predictors (Constant), X2T, YT_1, X1T
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Model

a Dependent Variable: Water in RATCHAPRAPA

ANOVA>»
Sum of
Squares df Mean Square
Regression 5 6 0903 3 18550300.84
Residual 1435.372 127 11.302
Total 55652338 130
a Predictors: (Constant), X2T, YT_1, X1T
b Dependent Variable: Water in RATCHAPRAPA
Coefficients?
Standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B std. Error Beta t
(Constant) -6.115 1.391 -4.397
YT 1 .998 .000 971 2139.241
X1T 1.007 .002 .284 597.130
X2T -.997 .003 -.143 -297.764
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Sg.
.000
.000
.000
.000

Y, =-6.115 + 0998 Yt 1+ 1.007X, L1- 0.997 X2t.1

Standardized Residual

@D

Mean Standardized
Residual = 0.000
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et
g ( -240* 109
€
|
Standardized Residual Standardized Residual
00 0 .. nl s al 00 4
L i a5 i 11"""!""""1-""—'-1-'1‘"-
§ g 5 9 19 \y Fal r=) 2 n M‘ tf: g 1 s 9 AR 17 Fal F 2 3 M
ACF PACF et
ACF PACF €
|
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
St%ndaédi%ed
., esiclual
1T 131
Normel Parameters3d3  Mean -2.13280E-09
std. Deviation 98839
IMost Extreme Absolute
Differences Positive
_ Negative
Kolmogorov-Smirmov Z
Asymp. Sig. (2-tailed) 135
a- Test dlistribution is Normal.
b- Calculated from data.
Kolmogorov - Smirnov  Test Kolmogorov -
Smirnov 1581 Sig - 0.135 (a =0.05)

)



Y, = -6.115 + 0.998 Yt_, + 1.007X,11- 0.997 X21,
23.2
10000
8000
a
ey
£
O
-
&
z 4000 o
@
w
g
= 2000
%,&% 4, ““r, & 4, "‘Ir,"‘o 4, "'1',‘9% 4, “@,0‘% 4, "‘1«,\’% 4,
B % % % B % R % % % %
Date
ExSmooth
MODEL= NN (No trend, no seasonality)
Initial values: Trend
123 ;™ Not used
DFE 35.
The 10 smallest SSE's are: Alpha
1.000000 1,...2.001094
.9000000 11i *4.91418

.8000000 141’ .81617
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(a) 1.000

.7000000
6000000
5000000
4000000
3000000
. 0000000
.2000000

YT@W= Yt

233

ExSmooth

MODEL= HOLT (Linear trend, no seasonality)

Initial values: Series

2969.09924
DFE = 130.

The 10 smallest SSE's are:

Alpha
1.000000
1.000000
.9000000
1.000000
.9000000
1.000000
1.000000
.8000000

16585.95665
18788.10394
21350.85952
24170.64808
26947.80859
28984.04222
29170.59526

Trend
11.80153

Gamma
1.000000
.8000000
|.000000
.6000000

00000

100000
.4 00000
1000

SSE
3725288.
3759336.
3926032.
3973594.
4131316.
4183945.
4312638.
4402630.

8594
7832
5335
3642
0762
6587
5154
1028
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(a)
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WATER IN RATCHAPRAPA

1.000000
.9000000
1.000 Gamma (y)
YT(/)=S T + /j»T
1=«Y, + (1-4 7-, + Pt.))

Pt = y(ST- ST-|) + 0 - y)Pt-i

10000

',26

.2000000 4496236. '} 4
.6000000 461,, ) . ,V.4

2 1 Alpha
0.100

4000 o

2000




Water

in RATCHAPRAPA

ity

Confidence Limits

Partial ACF

lcoetscient

1 5 9 BT A 25 D 3B
3 7 1 5O 3B Z7 3

Lag Number

ACF

ARMA (1, 1)

Arim a

Non-seasonal

PACF

differencing: 1

Seasonal differencing: 1
Length of Seasonal Cycle: 12
Parameters
AR1 < value originating
MAI < value originating
95.00 percent confidence intervals
Initial values:
AR1 .98119
MAI -.98877
FINAL PARAMETERS:
Number of residuals 132
Standard error 150.32495
Log likelihood -851.07289
AlC 1706.1458
SBC 1711.9114
Analysis of Variance:
DF Adj. Sum of Sguares
Residuals 130 3077046.1

will

10

521

Water If RATCHAPRAPA

5
it
al - iy
00 'l wevs) '“.v'._l
-5 ..
Qrficaelinits
-1.0
1 s 9 13 17 21 25 29 Kk}
3 7 " 15 19 23 27 n
Lag Number
from estimation >
from estimation >

be generated.

Residual Variance

22597.591



AR1
MAI

Variables in the Model:

T-RATIO
.99583560 .00511014 194.87448
-.58195651 .07110827 -8.18409

Y 1= 099584Y, 1- 0.58196 a,.,

MAPE
MAPE 36.4476%
14.8981% -
2, 3 4
4
2542 - 2543
. 2541

528

APl H')X. PROB.

.0000000
.0000000
- 1
MAPE 0.1523%
MAPE 29.4110%
. 2530- 2540

Y, =-5772 +0998Y,_1+ 1008X, ,., - 0997 X2t.,
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Model
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Y1 Y, 1, X,1,, X21,
Y, 1, X, .., X2t
a° JIn & 0 «
Water in BANA A
J P aVv
YT 1 0 a0
a |
00 X1T
a
o’ X2T

ip .

Y, = po+ P,Y, 1+ p2x,,.,, + P3x21.1+ 8,

Model Summary

Adjusted std. Error of
R R Square R Square the Estimate
1 O00a ------- ~m ~] .999 5.5454

a- Predictors: (Constant), X2T, X1T, YT_1



ANOVAc
of
Model Squares df Mean Square F Sig.
“T Regression 474464/ T~ 1581515.5yi 61428.500 WU5
Residual 3905.470 127 30.752
Total 4748452 130
a- Predictors: (Constant), X2T, X1T, YT_1
b- Dependent Variable: Water in BANGLANG
Coefficients?
standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B Std. Error Beta t Sig.
T (Constant) -1.143 2.389 -.475 .633
YT_1 .997 .003 .993 335.938 .000
X1T .996 .005 .519 195.592 .000
X2T -.992 .012 -.254 -83.331 .000
a- Dependent Variable: Water in BANGLANG
Y, = 0997 Y, 1+ 0996 X, 1- 0.992Xij1.1
L]
]
10
% O Mean Standardized
3
v .
o Residual = 0.000
°
[N
N
©
8
o
8
» -10

530
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41 V) e
et 1 ( -1.90* 10 B
€
| |
Standardized Residual Standardized Residual
00 48 B 1, s 00 A —— ety
ACF PACF e
ACF PACF e
lag 27
Kolmogorov - Smirnov Test
One-Sample Kolmogorov-Smirnov Test
Standardized
Residual
| 131
Normal Parametersab  Mean -1.25152E-10
std. Deviation 9883942
Most Extreme Absolute 345
Differences Positive 309
. Negative -.345
Kolmogorov-Smirnov z 3.950
Asymp. Sig. (2-tailed) 051
a- Test distribution is Normal
b- Calculated from data.
Kolmogorov - Smirnov Test Kolmogorov -

Smirnov 3.950 Sig. = 0.051 (« =0.05)
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1?)

Y, 0997 Y,_1+ 099 X, 1-0.992X2t.,

24.2

1600

1400 +

1200 <

1000 +«

800

600 o

Water in BANGLANG

400

O - @, %, Y, %,
U 00,20 % %%, fm» 6% ;f(
5. % % .900.900 .90 ~29 09 o'% .90-9@ % ‘%v‘?%@o‘ % 0099)

Date

& g a o’ L g o 4
ﬂsMuﬁmmsLﬂaau'lﬂwaway‘aﬂsmmuﬂumamum‘umwaumamd

ExSmooth
MODEL= WINTERS (Linear trend, multiplicative seasonality) Period= 12
Initial values: Series ( ) Trend ( )

( ) 60.64583 57292

DE 119
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smallest SSE's are:

0.100
112.149,

()

,- M

«i)(a,-i + P,.|)

0.800.
a2)Pt-i

)+ 0-

(«)

«3(Y,IA,) + (I-«3)
@ =0

«i(Y,Is,-
«2(A, - Am ) + O-

0.100
A =
A =

0.851,

24.3
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Regression

Model Summary

Adjusted  std. Error of
Model R RSquare  RSquare  the Estimate
598a 357 292 160.9997

a Predictors: (Constant), 111, 10, 16, I7, 15, 18, 14, 19, 13, no,

1

534

12, 1
ANOVADb
sum of
Mol , Squares df Mean Square F Sig.
1 Regression 1713726 142810.478 5509 —
Residual 3084587 119 25920898
Total 4798313 131
a Predictors: (Constant), 111,10, 16, I7, 15, 18, 14, 19, 13, no, 12,11
b- Dependent Variable: Water in BANGLANG
Coefficients?
standardi
. zed.
Unstandardized Coefficien
Coefficients ts
Model B Std. Error -~ Beta f Sig.
1 (Constant)  1074.655 55.348 19.416 o
1 3.005E-02 369 006 081 935
il -13.851 68.771 -.020 -201 841
2 -62.790 68.750 -091 -913 363
13 -137.366 68.731 -199 -1.999 048
14 -183.487 68.714 -.266 -2.670 009
15 -219.608 68.699 -318 -3.197 002
6 -249.911 68.686 -.362 -3.638 000
7 -287.395 68.675 - 417 -4,185 000
18 -317.153 68.666 - 460 -4,619 000
9 -349.637 68.659 -507 -5.092 000
no -308.304 68.654 - 44T -4.491 000
m -175.697 68.651 -.255 -2.559 012
a- Dependent Variable: Water in BANGLANG
Z, = 1,074.655 - 3.005E-02 11+ 13.851 X 1t 62.790 X 2L 137.366 x ¥- 183.487 x 41 219.608 x -

249.911 x 61- 287.395 x 71- 317.153 x 81- 349.637 X,1- 308.304 X 101- 175.697 X1
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1000 +
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Water in BANGLANG

400

"tq °c ‘tv oo 2 4;9“‘@@1%;"0;0 a7 %Oo :tv,_
0,9)’.90 ‘,0{9%’.90 %, -%p %, %, %, 'iqg *?9 S, ‘99'{9‘%\\9‘9 ’%Qg %,

Date

A v a . PR S A
ﬂS1ﬂuﬁmmima8u114J‘Ui’)wﬂgaﬂi111mu11u01~11ﬂuuwENWE)uUNaN

Water in BANGLANG Water in BANGLANG

L 1» sothn, il II_W

GrficaeeLinits

Qriidelinits

("Coefficiert 40 ("Coefficiert
15 9 BT A5 D 3B T 59 B

2" 553
3 7 1 5 B3B3 Z 3 37 1 510373

Partial ACF

Lag Number Lag Number

ACF PACF



ACF

(Stationary)

]
800
600 +
400 «
200 «
% 0,
O  -200 «
pd
<
0 400 4
£
:15_‘ -600 «
©
< -800 N
O, O, o S Yo VN2, %4, 7, 29)
4’?,970).?7}_,6‘0,0( ,‘9%,6}6;%,0&’0 4’;74’{:/ O, * O;:(Y}}&O O( ©,
090 00& \90.9 \90‘9 00 LQ@, 00, \9‘9‘; 0‘9\3 0\9‘? 07 \9‘% ‘9'96“9’9 0‘96‘ 0‘96‘ \9)
Date
Transforms: seasonal difference (1, period 12)
[ ACF PACF
Water in BANGLANG Water in BANGLANG

10

1

=i 00 T -‘-ﬂ]“ilﬁ"l‘"f
Ll L

Qriicheelinits

Partial ACF

I 5 9 BT7 2435 2 3 1 5 9 13 17 21 25 29 3
3 7 1 5 0O 2B Z 3

Lag Number Lag Number

Trardans sees7d difeace(l, pricd D Trarefans sees1 difeae(Lpicd 1)
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ACF PAC |

ARIMA(0, 0,0) (1,1, 0)2

(L- <D2b")(1-B'2)Y, = 8 + a

1:6+0H 1-:Q+ a)
, = (1-BI12)Y,

Arima

Non-seasonal differencing: 1
Seasonal differencing: 1
Length of Seasonal Cycle: 12

Parameters :

SARI < value originating from estimation >
95.00 percent confidence intervals will be generated.

Initial values:

SARI -.51191
FINAL PARAVETERS:

Number of residuals

Standard error 84 .970383
Log likelihood -699.18532
AIC 1400.3706
BC 1403.1498

Analysis of Variance:

DF Adj. Sum of Squares

Residual Variance

Residuals 118 883689.29 7219.9660
Variables in the Model

B SEB T-RATIO  APPROX. PROB.

SARI .55152180 07414377 -7.4385459 .0000000

, = -055152 |.p
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MAPE MAPE 0.2150%
MAPE 14.0789% MAPE
8.2987% - MAPE 9.8724%
2, 3 4
4
. .2542- 2543 . . 2530- 2540
. 2541

Y, =099 Yt 140997 X, 1-0.994 X211
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