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ABSTRACT

A study deals with analysis of the production and consumption trend of
tapped water of all types in Bangkok Metropolitan Waterworks Authority Areas. The
purpose of this study is to forecast the consumption trend of tapped water
consumption in Bangkok Metropolitan Waterworks Areas .The study also included
the test of the equation calculated by Historical Simulation of Ex Post Forecasts and
the trend estimate of monthly consumption of tapped water for 1997-1999

Linear demand model is formulated using the consumption volume of
tapped water as a function of the following factors : average price of water(P), the
real income to households in Bangkok Metropolitan Waterworks Areas (Y), average
rainfall in Bangkok Metropolitan Waterworks Areas (R), and number of consumer in
Bangkok Metropolitan Waterworks Areas (H). The Ordinary Least Squares techniques
is used to estimated monthly demand for tapped water using the 1989-1996 data

The result of the study showed that there are 3 significant variables :
number the price of water , and number of households, and the real income of
households in Bangkok Metropolitan Areas. The estimated elasticity coefficients of
the three varibles are -0.423, 0.89, 0.15 respectively. It mean that demand for water
consumption has low price and income elasticity, which implying that the increase of
income has a little effect on increasing the demand for water consumption trend is
higher according to time change, suggesting that the increased demand for water will
bring up the water price. However, since the estimated water production still far
exceeds estimated water consumption, there is no need, so far, to increase the price of
tapped water.

The recommendation of the researcher is that the figure of wasted tapped

water should be considered in the analysis of the production and consumption trend of
tapped water.
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50,624,785
49,567,525
49,231,109
56,471,802
56,169,078
54,829,110
55,717,047
55,140,188
56,753,926
54,567,497
54,469,737
56,262,768
56,570,852
58,729,246
56,421,033
63,434,456
63,531,346
62,324,255
62,082,359
63,187,041
63,471,190
60,973,021
62,980,526
61,761,753
62,767,414
63,932,635
52,365,865
68,560,677
70,094,857
67,104,746
67,119,485
68,896,598
66,894,144
67,199,348
68,406,200
66,087,841

52,444,895
50,182,281
53,218,853
52,663,861
53,723,234
53,361,484
54,500,580
54,117,809
54,159,897
55,513,790
54,908,419
56,155,069
56,550,375
54,268,406
57,416,981
56,845,217
57,727,579
57,497,779
58,602,251
58,914,130
58,531,066
59,599,540
59,174,126
60,140,610
60,708,309
58,368,616
60,329,934
60,963,051
61,953,320
61,540,197
62,588,164
62,906,061
62,553,575
63,575,440
63,109,714
64,144,279

66,506,670
67,748,734
65,519,541
73,113,729
74,150,565
69,259,764
70,536,661
72,096,736
67,349,272
68,730,437
65,370,023
67,865,208
67,467,072
63,322,790
65,605,691
74,196,860
70,157,304
70,148,081
70,369,254
72,095,415
68,236,591
66,145,248
68,474,454
67,398,747
66,114,567
66,317,077
62,038,250
66,863,677
66,802,640
68,393,084
68,913,022
67,916,242
70,422,599
68,383,248
69,090,877
69,323,945

65,261,108
63,802,791
66,731,503
66,226,477
67,677,529
65,799,677
66,464,951
68,041,309
67,257,012
67,514,689
62,510,141
64,192,983
64,212,741
62,375,939
65,135,806
64,139,777
63,081,891
64,898,167
65,889,646
66,315,483
65,743,525
66,622,396
64,821,801
67,357,175
67,624,638
65,269,649
68,264,029
64,056,629
68,369,220
68,005,002
69,027,776
68,697,774
68,565,266
69,607,890
69,065,926
69,628,704
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69,739,950
69,090,677
68,134,358
75,497,300
74,385,997
75,953,450
74,247,623
75,574,823
74,416,819
72,718,293
71,989,728
71,047,615
71,711,994
75,245,764
74,382,295
76,463,007
76,536,018
77,396,018
73,167,660
76,237,974

77,962,304

69,813,643
67,341,038
70,781,473
69,906,496
71,454,701
70,527,559
71,466,041
71,647,573
70,986,754
73,265,338
70,375,979
72,807,816
73,270,505
70,502,087
73,176,183
72,752,275
73,762,234
73,018,839
74,205,553
74,447,246

73,424,602
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76,432,000 95,990,000 117,764,000

74,148,000 91,240,000 104,739,000
78,577,000 97,902,000 118,971,000
79,805,000 97,219,000 120,238,000
83,215,000 105,501,000 123,711,000
81,572,000 100,640,000 122,978,000
84,889,000 100,932,000 126,911,000
84,786,000 99,322,000 122,644,000
78,407,000 97,792,000 125,210,000
85,601,000 100,814,000 121,827,000
82,180,000 96,203,000 127,192,000
84,632,000 98,345,000 126,085,000
86,154,000 98,384,000 129,226,000
80,231,000 91,847,000 128,607,000
89,994,000 104,493,000 128,101,000
89,093,000 101,320,000 130,813,000
93,561,000 106,641,000 127,730,000
90,546,000 102,564,000 101,730,000
92,117,000 104,887,000 132,996,000
92,006,000 105,312,000 142,354,000
89,151,000 103,910,000 138,016,000
89,756,000 107,064,000 139,381,000
88,326,000 104,288,000 137,185,000
90,836,000 104,459,000 125,382,000

91,742,000 102,834,000

84,159,000 90,143,000
95,782,000 99,646,000
92,629,000 95,651,000
96,239,000 102,923,000
92,948,000 105,711,000
95,624,000 109,277,000
95,833,000 108,403,000
92,605,000 105,303,000
95,325,000 108,989,000
92,488,000 110,314,000
96,103,000 116,580,000
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S = 9271561 + 931062t
(6.095)

R = 0385
D-W = 1.78
F =127
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77,228,336
77,441,928
77,655,512
77,869,104
78,082,688
78,296,280
78,509,872
78,723,456
78,937,048
79,150,640
79,364,224
79,577,824
79,791,400
80,004,992
80,218,576
80,432,168
80,645,760
80,859,352
81,072,944
81,286,528
81,500,112
81,713,696
81,927,296
82,140,880
82,354,472
82,568,064
82,781,648
82,995,240
83,208,816
83,422,416
83,636,008
83,849,592
84,063,184
84,276,784
84,490,360
84,703,952

104,538,100
104,613,300
104,688,500
104,763,800
104,839,000
104,914,200
104,989,400
105,064,600
105,139,800
105,215,000
105,290,200
105,365,400
105,440,700
105,515,900
105,591,100
105,666,300
105,741,560
105,816,700
105,891,900
105,967,100
106,042,400
106,117,600
106,192,800
106,268,000
106,343,200
106,418,400
109,493,600
106,568,800
106,644,000
106,719,300
106,794,500
106,869,700
106,944,900
107,020,100
107,095,300
107,170,500
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) 1 4 v
715199 4.5 simaniunasveanmsiszalhuasvais

(M : M : gruIRSiNeS)

6.12 6.16 6.29 6.14 7.15 7.14 7.18 7.2
6.1 6.18 6.3 594 7.15 7.11 7.16 7.21
6.12 6.15 6.05 59 7.15 7.05 7.14 7.22
6.13 6.19 6.28 591 7.23 7.1 7.2 7.17
6.16 6.25 6.32 5.89 7.19 7.08 7.15 7.21
6.16 6.3 6.31 591 7.19 7.15 7.22 7.22
6.17 6.31 6.37 5.95 723 7.19 7.23 7.14
6.19 6.32 6.35 597 7.22 717 7.26 7.11
6.16 6.32 6.33 5.91 7.25 7.20 7.22 7.23
6.18 6.32 6.36 6.01 7.11 7.20 7.22 NA
6.18 6.32 6.38 7.12 7.20 7.16 7.22 NA
6.21 6.32 6.37 7.26 7.16 7.17 7.19 NA

w1 msdszthuasvais
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A1590 4.7 51 1815z ndsesanda

ANy, uunys mynilsng 32
658,516,346 30,885,765 97,578,486 786,980,597
771,453,219 34,695,252 120,087,257 926,235,728
832,240,828 40,233,417 131,587,114 [ 1,004,061,359
930,049,812 42,441,475 144,904,473 1,117,405,760

1,037,468,737 47,102,530 166,339,502 1,250,910,769
1,253,489,335 51,763,585 186,909,356 1,492,162,276
1,360,906,896 57,301,750 196,495,779 1,614,704,425
1,458,715,880 61,962,805 208,752,719 |  1,729,431,404

i s sumsudalsemansuazdninauada
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13 Nﬁ 4.8 Correlation Coefficient Matrix

Q.. P Y H R
Q,, 1 0.51 0.06 0.76 0.32
p 0.51 1 0.006 0.81 0.098
Y 0.06 0.006 1 0.195 0.22
H 0.76 081 0.195 1 0.179
R 0.32 0.098 0.22 0.1¢ 1



Q‘ \ 4’ w w [ L
f519N 4.9 A1 t-Test INonaassnanulsesnnazin

Static Model |Ais8a5% |ADJ. R?| F-test | D-W | P H Y R
aupsgilaan 095 | 431 | 164 | -3.03 | 134 [ 618 | 1.54
Fulsiignda 095 | 565 | 158 | 3.27% [13.86%]634%| -
8BATINANNTS 092 | 400 | 076 | 173 [ 1020 [ - | 1.89

RY 092 | 58 [ 073 | 153 | 106 | - -

AnNudangu - - - | -0423] 089 |o0148]| -

11 : 91PA1FA 1IN

* UszAuodnny 99%
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LS // Dependent Variable is Q
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Date: 6-23-1998 / Time: 14:17
SMPL range: 2532.01 - 2539.12
Number of observations: 96
VARIABLE COEFFICIENT STD. ERROR T-STAT 2-TAIL SIG.

C 770372.60 1754609.5 0.4390564 0.662

P -3071438.2 1012493 .2 -3.0335397 0.003

H S4.424431 4.0604089 13.403682 0.000

Y 4.1135173 0.6660532 6.1759589 0.000

R 3511.8329 2268.6797 1.5479633 0.126
R-squared 0.949873 Mean of dependent var 64469232
Adjusted R-squared 0.947670 S.D. of dependent var 13424787
S.E. of regression 3071024. Sum of squared resid 8.58E+14
Durbin-Watson stat 1.640287 F-statistic 431.0937
Log likelihood -1567.653



LS // Dependent Variable is Q

68

Date: 6-23-1998 / Time: 14:26
SMPL range: 2532.01 - 2539.12
Number of observations: 96
VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 692538.71 1767147 .3 0.3918964 0.696

P ~3297124.7 1009515.2 -3.2660475 0.002

H 55.643838 4.0133724 13.864609 0.000

Y 4.2272068 0.6669958 6.3376813 0.000
R-squared 0.248553 Mean of dependent var 64469232
Adjusted R-sgquared 0.946876 S$.D. of dependent var 13424787
S.E. of regression 3094239. Sum of squared resid 8.81E+14
Durbin-Watson stat 1.580135 F-statistic 565.4200
Log likelihood -1568.900




LS // Dependent Variable is Q
Date: 6-23-1998 / Time: 14:26
SMPL range: 2532.01 - 2539.12
Number of observations: 96

69

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
C 4572349.5 19466895.8 2.3487817 0.021
P 1434970.6 831554 .33 1.7254412 0.088
H 47.688596 4.6339288 10.291180 0.000
R 5056.8320 2671 .5132 1.8928718 0.062
R-sguared 0.928863 Mean of dependent var 64469232
Adjusted R-sqgquared 0.926543 S.D. of dependent var 13424787
S.E. of regression 3638512. Sum of squared resid 1.22E+15
Durbin-Watson stat 0.764391 F-statistic 400.4249
Log likelihood -1584.455
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LS // Dependent Variable is Q
Date: 6-23-1998 / Time: 14:26
SMPL range: 2532.01 - 2539.12
Number of observations: 96

VARIARLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
C 4612064 .0 1973423.6 2.3370877 0.022
P 1287545.0 839418.94 1.5338527 0.129
H 49.194717 4.6280665 10.629648 0.000
R-squared 0.926092 Mean of dependent var 64469232
Adjusted R-squared 0.924503 S.D. of dependent var 13424787
S.E. of regression 3688694. Sum of squared resid 1.27E+15
Durbin-Watson stat 0.730546 F-statistic 582.6631
Log likelihood -1586.289
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