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Phannika Kongjuk 2010: The Relationship between Natural Gas Consumption
and Economic Growth in Thailand. Master of Economics, Major Field: Economics,

Department of Economics. Thesis Advisor: Miss Wuthiya Saraithong, Ph.D. 125 pages.

The objective of this study is to analyze the relationship between natural gas
consumption and economic growth in Thailand by using annual secondary data over the
period of 1986-2009 to conduct both descriptive and qualitative analysis. The natural gas
consumption and economic growth relationship is analyzed by using Granger’s Causality Test

and Cointegration Test.

The result of this study shows that natural gas is used as fuel for generating electricity.
It is also used as fuel in the industrial sector and in the transportation sector as well. The
causality study shows the uni-directional relationship, that is, economic growth influences
the increase in natural gas consumption, whereas natural gas consumption does not
influence economic growth, Moreover, these tests support a positive long —run cointegrate
relationship between natural gas consumption, economic growth and electricity demand with
the coefficients of 3.370791 and 76.84335 respectively. However, the result implies that
economic growth is a fundamental drive for energy demand, which is consistent with the

theory of demand.

Therefore, it is necessary for the government to consider the economic growth target as

well as natural gas demand when planning a policy on the management of natural gas for

domestic use to avoid any damages on economic development.
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L. AMUBDINITIUABT b, LA b, Flvung degree of homogeneity N0
v 4
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a A o <
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dmsuinesugmansi lonanadn NllsunuusiaesnnunI @y In Mansygn
mmﬂwgﬁmﬁm ( The Neoclassical one-sector model of growth ) faula Ao Solow (1956)
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v a d' % (% = a a
MI0INNUMIAD TNTNI G (Steady-state growth) Taan131l5v1ganguamsnsyanlaves
Harod Domar growth model 1#8as1dunuasnanan ( Capital —output ratio) iin1sAuls

UNUN2AN ( Hendrik Van Den Berg , 2005)
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A I
2. aumsmMsnantlutuy « Well behaved « production function Ao nuuag

< o A o
usenuiuilivhinaunusuldauysel

a I A g @ a o
3. MINAAYULUY Constant return to scale f’d]ﬂ ﬂWﬂWN%usU@Q{I%’I]fJﬂTﬁNﬁ@WI']

I ldwanda ludad ey
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o A @ ' Y
4. ﬂ’]i‘ﬂ’]ﬂﬂ’]'imlﬁfl]ﬂﬂf’]u']ﬂ@g‘ﬂg{@ﬁ (Perfect foresight) LLﬁSﬂT%TQi’]ﬂTﬂ@ﬂlﬁﬂﬁﬂ?]?J

ganigu (Flexible)
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function) Tuuuyaevd-dnana ( Cobb-Douglas function ) 1adail
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° o 4 a J o o &
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Tauii din¥Y  _ L ATA il
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ey lugilvesmsnlfeunlang 18 dFY = Y = AY
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19U dinY _ Y _AY 4)
dt Y Y
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1350 ar - AR _ g At 7
7 o e 3 (7)
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- H T f(X1X2) OX1 dt OX1 dt

d%t a dA/dt y af/axl dx, N a%xz dx,

Y A fewxe) At faxp) Codt

dy, dA Xm dX2

At / AYYY 4 Lo X, A

Y 5X1 f(x1X2) X1 X2 f(x1X2) Xz
= a‘f ° Xl . ﬁ . X2
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G, - SEL_ NG
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A ' A A a A
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LNDG does not Granger Cause LNGDP 1.40170 0.30200
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dey  Uwna Y Dg Pg Pc Qe
Mbaht MMCF  BahtMMBTU US$/BBL  Gwh
1 2529 1,257,177 122,248.59 62.2376 13.08  22,034.40
2 2530 1,376,847  171,238.35 53.9277 12.64  24,894.20
3 2531 1,559,804  203,621.62 52.4225 13.58  28,110.37
4 2532 1,749,952 202,472.85 52.9839 13.58  32,772.23
5 2533 1,045372  211,902.81 52.3145 18.91  38,202.96
6 2534 2,111,862 273,125.65 52.5224 2472 44,238.87
7 2535 2,282,572 292,083.10 55.0361 1622 49.331.17
8 2536 2,470,908  311,703.30 52.2311 14705  55,231.29
9 2537 2,692,973 365,311.90 51.058 1553 62,558.02
10 2538 2,941,736 382,395.69 51.48 16.86  70,870.31
11 2539 3,115338  446,260.33 56.4586 2029  77,082.95
12 2540 3,072,615 545,399.30 71.4138 18.68  81,998.02
13 2541 2,749,684  591,070.19 85.251 1228 79,899.63
14 2542 2,871,980  649,983.20 74.528 17.48  80,985.50
15 2543 3,008,401  671,702.79 93.0701 27.6 87,747.09
16 2544 3,073,601  660,869.74 110.6204 2312 93,020.68
17 2545 3,237,042 685,932.55 110.2483 2436  99,407.11
18 2546 3,468,166 714,677.09 112.992 28.1  106,207.83
19 2547 3,688,189  746,417.70 115.8243 36.05  114,325.66
20 2548 3,858,019  787,341.33 122.6273 50.64  120,637.37
21 2549 4,059,645  807,750.57 139.2415 61.08  127,237.24
22 2550 4,259,633  871,230.36 146.0445 69.08  132,492.12
23 2551 4361,396  1,016,238.57 162.6587 9445  134,936.63
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A o =
WK INININ 1

Dependent Variable: LNDG

Method: Least Squares

Date: 04/28/10 Time: 22:21
Sample (adjusted): 2530 2551
Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -0.486138 0.551987 -0.880707 0.3895
LNDG(-1) 0.760209 0.094543 8.040878 0.0000
LNGDP(-1) 0.292328 0.162042 1.804021 0.0871
R-squared 0.984061 Mean dependent var 5.665809
Adjusted R-squared 0.982383 S.D. dependent var 0.238768
S.E. of regression 0.031692 Akaike info criterion -3.939406
Sum squared resid 0.019083 Schwarz criterion -3.790627
Log likelihood 46.33347 F-statistic 586.5113
Durbin-Watson stat 1.552623 Prob(F-statistic) 0.000000




MIINUINN V1 (A1D)

A =
OB INININ 2

Dependent Variable: LNDG

Method: Least Squares

Date: 04/28/10 Time: 22:32

Sample (adjusted): 2531 2551

Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -1.036593 0.493280 -2.101430  0.0518
LNDG(-1) 0.788009 0.203626 3.869880 0.0014
LNDG(-2) -0.090577 0.174782 -0.518225  0.6114
LNGDP(-1) -0.099059 0.331320 -0.298983  0.7688
LNGDP(-2) 0.533059 0.350250 1.521939 0.1475
R-squared 0.989438 Mean dependent var 5.686390
Adjusted R-squared 0.986797 S.D. dependent var 0.223776
S.E. of regression 0.025713 Akaike info criterion -4.279385
Sum squared resid 0.010579 Schwarz criterion -4.030689
Log likelihood 49.93354 F-statistic 374.6988
Durbin-Watson stat 2.399481 Prob(F-statistic) 0.000000
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Dependent Variable: LNDG

Method: Least Squares

Date: 05/04/10 Time: 13:26
Sample (adjusted): 2532 2551
Included observations: 20 after adjustments

110

Variable Coefficient Std. Error t-Statistic Prob.

C -1.220625 0.503433 -2.424600 0.0306
LNDG(-1) 0.416581 0.204621 2.035864 0.0627
LNDG(-2) -0.153768 0.223077 -0.689306 0.5027
LNDG(-3) 0.304127 0.146171 2.080630 0.0578
LNGDP(-1) -0.156536 0.301831 -0.518621 0.6127
LNGDP(-2) 0.329411 0.462314 0.712527 0.4887
LNGDP(-3) 0.409745 0.324968 1.260877 0.2295
R-squared 0.994034 Mean dependent var 5.705268
Adjusted R-squared 0.991281 S.D. dependent var 0.211739
S.E. of regression 0.019771 Akaike info criterion -4.739981
Sum squared resid 0.005082 Schwarz criterion -4.391475
Log likelihood 54.39981 F-statistic 361.0328
Durbin-Watson stat 2.171290 Prob(F-statistic) 0.000000
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Dependent Variable: LNDG

Method: Least Squares

Date: 05/04/10 Time: 13:29
Sample (adjusted): 2533 2551
Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -1.891406 0.571973 -3.306811 0.0079
LNDG(-1) 0.068668 0.315230 0.217834 0.8319
LNDG(-2) -0.273057 0.224460 -1.216508 0.2517
LNDG(-3) 0.577071 0.217109 2.657971 0.0240
LNDG(-4) -0.005695 0.172836 -0.032951 0.9744
LNGDP(-1) -0.420567 0.319003 -1.318378 0.2168
LNGDP(-2) 0.719431 0.482466 1.491152 0.1668
LNGDP(-3) 0.302898 0.461451 0.656404 0.5264
LNGDP(-4) 0.266311 0.341060 0.780834 0.4530
R-squared 0.995098 Mean dependent var 5.726263
Adjusted R-squared 0.991176 S.D. dependent var 0.194984
S.E. of regression 0.018316 Akaike info criterion -4.856574
Sum squared resid 0.003355 Schwarz criterion -4.409208
Log likelihood 55.13745 F-statistic 253.7386
Durbin-Watson stat 1.663713 Prob(F-statistic) 0.000000
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A o =
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Dependent Variable: LNDG

Method: Least Squares

Date: 04/28/10 Time: 22:40
Sample (adjusted): 2534 2551
Included observations: 18 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -1.566785 1.000419 -1.566129 0.1613
LNDG(-1) 0.193923 0.558332 0.347326 0.7386
LNDG(-2) -0.203373 0.440071 -0.462136  0.6580
LNDG(-3) 0.626697 0.290586 2.156664 0.0679
LNDG(-4) -0.124141 0.380668 -0.326113  0.7539
LNDG(-5) 0.000541 0.235453 0.002298 0.9982
LNGDP(-1) -0.371296 0.505508 -0.734500  0.4865
LNGDP(-2) 0.763909 0.597037 1.279499 0.2415
LNGDP(-3) 0.140091 0.645246 0.217113 0.8343
LNGDP(-4) 0.327524 0.682376 0.479975 0.6459
LNGDP(-5) -0.157629 0.419438 -0.375810  0.7182
R-squared 0.993688 Mean dependent var 5.748493
Adjusted R-squared 0.984670 S.D. dependent var 0.174110
S.E. of regression 0.021557 Akaike info criterion -4.558472
Sum squared resid 0.003253 Schwarz criterion -4.014356
Log likelihood 52.02625 F-statistic 110.1965
Durbin-Watson stat 1.494913 Prob(F-statistic) 0.000001
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Dependent Variable: LNGDP

Method: Least Squares

Date: 04/29/10 Time: 00:16
Sample (adjusted): 2530 2551
Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.526998 0.322845 1.632356 0.1191
LNDG(-1) -0.004607 0.055296 -0.083324  0.9345
LNGDP(-1) 0.925766 0.094775 9.768036 0.0000
R-squared 0.983751 Mean dependent var 6.443825
Adjusted R-squared 0.982041 S.D. dependent var 0.138315
S.E. of regression 0.018536 Akaike info criterion -5.012109
Sum squared resid 0.006528 Schwarz criterion -4.863330
Log likelihood 58.13319 F-statistic 575.1640
Durbin-Watson stat 1.182445 Prob(F-statistic) 0.000000
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Dependent Variable: LNGDP

Method: Least Squares

Date: 04/29/10 Time: 00:15
Sample (adjusted): 2531 2551
Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.825657 0.315252 2.619036 0.0186
LNDG(-1) -0.110688 0.130136 -0.850551 0.4076
LNDG(-2) 0.165632 0.111702 1.482798 0.1576
LNGDP(-1) 1.274675 0.211745 6.019862 0.0000
LNGDP(-2) -0.448241 0.223843 -2.002481 0.0625
R-squared 0.985803 Mean dependent var 6.458345
Adjusted R-squared 0.982253 S.D. dependent var 0.123356
S.E. of regression 0.016433 Akaike info criterion -5.174791
Sum squared resid 0.004321 Schwarz criterion -4.926095
Log likelihood 59.33530 F-statistic 277.7450
Durbin-Watson stat 1.894903 Prob(F-statistic) 0.000000
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Dependent Variable: LNGDP

Method: Least Squares

Date: 04/28/10 Time: 22:56

Sample (adjusted): 2532 2551

Included observations: 20 after adjustments

115

Variable Coefficient Std. Error t-Statistic Prob.

C 0.657091 0.438590 1.498189 0.1580
LNDG(-1) -0.243557 0.178265 -1.366263  0.1950
LNDG(-2) 0.212637 0.194344 1.094124 0.2938
LNDG(-3) 0.038341 0.127344 0.301080 0.7681
LNGDP(-1) 1.305508 0.262954 4.964775 0.0003
LNGDP(-2) -0.559089 0.402767 -1.388123  0.1884
LNGDP(-3) 0.149283 0.283111 0.527295 0.6069
R-squared 0.983263 Mean dependent var 6.471609
Adjusted R-squared 0.975539 S.D. dependent var 0.110130
S.E. of regression 0.017224 Akaike info criterion -5.015754
Sum squared resid 0.003857 Schwarz criterion -4.667248
Log likelihood 57.15754 F-statistic 127.2899
Durbin-Watson stat 2.051819 Prob(F-statistic) 0.000000
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Dependent Variable: LNGDP

Method: Least Squares

Date: 04/29/10 Time: 00:14
Sample (adjusted): 2533 2551
Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.702242 0.555718 1.263666 0.2350
LNDG(-1) -0.476983 0.306272 -1.557383  0.1504
LNDG(-2) 0.281332 0.218081 1.290038 0.2261
LNDG(-3) -0.035660 0.210939 -0.169056  0.8691
LNDG(-4) 0.174339 0.167924 1.038200 0.3236
LNGDP(-1) 1.182072 0.309938 3.813900 0.0034
LNGDP(-2) -0.614088 0.468755 -1.310040  0.2195
LNGDP(-3) 0.508694 0.448337 1.134623 0.2830
LNGDP(-4) -0.127762 0.331367 -0.385560  0.7079
R-squared 0.981950 Mean dependent var 6.483640
Adjusted R-squared 0.967510 S.D. dependent var 0.098727
S.E. of regression 0.017795 Akaike info criterion -4.914234
Sum squared resid 0.003167 Schwarz criterion -4.466868
Log likelihood 55.68523 F-statistic 68.00206
Durbin-Watson stat 2.386527 Prob(F-statistic) 0.000000
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Dependent Variable: LNGDP

Method: Least Squares

Date: 04/28/10 Time: 22:44
Sample (adjusted): 2534 2551
Included observations: 18 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.645315 0.823156 0.783952 0.4588
LNDG(-1) -0.830483 0.459402 -1.807748  0.1136
LNDG(-2) -0.103869 0.362096 -0.286855  0.7825
LNDG(-3) 0.096143 0.239098 0.402108 0.6996
LNDG(-4) 0.208843 0.313218 0.666766 0.5263
LNDG(-5) 0.285019 0.193734 1.471191 0.1847
LNGDP(-1) 0.765444 0.415938 1.840285 0.1083
LNGDP(-2) -0.401313 0.491249 -0.816924  0.4409
LNGDP(-3) 0.387953 0.530916 0.730725 0.4887
LNGDP(-4) 0.574468 0.561467 1.023157 0.3403
LNGDP(-5) -0.103128 0.345118 -0.298818  0.7738
R-squared 0.983742 Mean dependent var 6.494453
Adjusted R-squared 0.960516 S.D. dependent var 0.089264
S.E. of regression 0.017737 Akaike info criterion -4.948529
Sum squared resid 0.002202 Schwarz criterion -4.404413
Log likelihood 55.53676 F-statistic 42.35490
Durbin-Watson stat 1.866316 Prob(F-statistic) 0.000026
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Dependent Variable: LNDG

Method: Least Squares

Date: 05/07/10 Time: 23:07

Sample: 2529 2551

Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

C 15.42260 7.513732 2.052589 0.0549
LNGDP 1.800542 0.940291 1.914879 0.0715
LNPG -0.056902 0.218498 -0.260425  0.7975
LNPC 0.076245 0.122428 0.622769 0.5412
LNQE 2.179052 0.626376 3.478827 0.0027
R-squared 0.982374 Mean dependent var 12.98809
Adjusted R-squared 0.978457 S.D. dependent var 0.604720
S.E. of regression 0.088758 Akaike info criterion -1.816151
Sum squared resid 0.141803 Schwarz criterion -1.569305
Log likelihood 25.88574 F-statistic 250.8048
Durbin-Watson stat 1.208895 Prob(F-statistic) 0.000000
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VAR Lag Order Selection Criteria
Endogenous variables: DG GDP QE
Exogenous variables: C

Date: 05/07/10 Time: 19:33
Sample: 2529 2551

Included observations: 20
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Lag LogL LR FPE AIC SC HQ

0 -740.0288 NA 3.73E+28 74.30288 74.45224 74.33204
1 -659.3285 129.1205 2.92E+25 67.13285 67.73029 67.24948
2 -641.6943 22.92453*  1.33E+25 66.26943 67.31494 66.47352
3 -626.7745 14.91974 9.00E+24* 65.67745* 67.17105* 65.96902*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Date: 05/07/10 Time: 19:35
Sample: 2529 2551
Included observations: 20
Series: DG GDP QE

Lags interval: 1 to 2

Data Trend: None None

Linear

Linear

Quadratic

Rank or No Intercept Intercept
No. of CEs No Trend No Trend

Intercept
No Trend

Intercept
Trend

Intercept
Trend

Selected
(5% level)
Number of
Cointegratin
g Relations
by Model
(columns)

Trace 2
Max-Eig 2

PN

[N

=

P W

Log
Likelihood
by Rank
(rows) and
Model
(columns)

0 -653.6679 -653.6679
1 -640.0342 -637.6001
2 -633.6077 -631.1276
3 -633.3436  -626.7745

-646.8183
-632.3456
-626.9152
-626.7745

-646.8183
-632.3353
-625.2581
-620.9311

-644.2934
-630.5201
-623.9022
-620.9311

Akaike
Information
Criteria by
Rank (rows)
and Model
(columns)

0 67.16679 67.16679
1 66.40342 66.26001
2 66.36077 66.31276
3 66.93436 66.57745

66.78183
65.93456*

65.99152

66.57745

66.78183
66.03353
66.02581
66.29311

66.82934
66.05201
65.99022
66.29311

Schwarz
Criteria by
Rank (rows)
and Model
(columns)

0 68.06295 68.06295
1 67.59830 67.50468
2 67.85436 67.90593
3 68.72668 68.51913

67.82735
67.27880*
67.63448
68.51913

67.82735
67.42755
67.76834
68.38414

68.02422
67.54560
67.78254
68.38414

Taoidonlugtuuuanuduiusi 3
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Date: 05/07/10 Time: 19:36

Sample(adjusted): 2532 2551

Included observations: 20 after adjusting endpoints
Trend assumption: Linear deterministic trend
Series: DG GDP QE

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.764789 40.08762 29.68 35.65

At most 1 0.419018 11.14217 15.41 20.04

At most 2 0.013974 0.281453 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 1 cointegrating equation(s) at both 5% and 1% levels

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.764789 28.94545 20.97 25.52

At most 1 0.419018 10.86071 14.07 18.63

At most 2 0.013974 0.281453 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 1 cointegrating equation(s) at both 5% and 1%
levels

Unrestricted Cointegrating Coefficients (normalized by b*S11*b=l):

DG GDP QE

3.98E-06 1.34E-05 0.000306
-5.82E-05 -1.38E-05 0.000755
-4.57E-05 -4.76E-06 0.000409

Unrestricted Adjustment Coefficients (alpha):

D(DG) 22257.57 4612.827 -716.2041
D(GDP) -16353.63 21047.02 7789.593
D(QE) -212.7491 296.5626 125.3579

1 Cointegrating Equation(s):  Log likelihood -632.3456
Normalized cointegrating coefficients (std.err. in parentheses)

DG GDP QE
1.000000 3.370791 76.84335
(0.54421) (11.9502)
Adjustment coefficients (std.err. in parentheses)
D(DG) 0.088515
(0.01778)
D(GDP) -0.065036

(0.08500)
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D(QE) -0.000846
(0.00133)

2 Cointegrating Equation(s):  Log likelihood -626.9152

Normalized cointegrating coefficients (std.err. in parentheses)

DG GDP QE

1.000000 0.000000 -8.132833
(0.29770)
0.000000 1.000000 -20.38409
(0.55355)

Adjustment coefficients (std.err. in parentheses)
D(DG) -0.180025 0.234664
(0.24903) (0.08214)
D(GDP) -1.290310 -0.509875
(1.19569) (0.39437)
D(QE) 0.016419 0.001244

(0.01891) (0.00624)
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Vector Error Correction Estimates

Date: 05/07/10 Time: 19:37

Sample(adjusted): 2532 2551

Included observations: 20 after adjusting endpoints
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEqgl

DG(-1) 1.000000
GDP(-1) 3.370791
(0.54421)
[ 6.19389]
QE(-1) 76.84335
(11.9502)
[ 6.43028]
C -4253334.
Error Correction: D(DG) D(GDP) D(QE)
CointEql 0.088515 -0.065036 -0.000846
(0.01778) (0.08500) (0.00133)
[ 4.97852] [-0.76516] [-0.63468]
D(DG(-1)) -0.374214 -2.408370 -0.035655
(0.23859) (1.14059) (0.01789)
[-1.56847] [-2.11152] [-1.99316]
D(DG(-2)) -0.682517 -0.065834 -0.008652
(0.26190) (1.25205) (0.01964)
[-2.60603] [-0.05258] [-0.44062]
D(GDP(-1)) -0.005238 0.759550 0.011649
(0.07773) (0.37162) (0.00583)
[-0.06738] [ 2.04391] [ 1.99871]
D(GDP(-2)) 0.173034 -0.540905 -0.015120
(0.08370) (0.40015) (0.00628)
[ 2.06723] [-1.35174] [-2.40925]
D(QE(-1)) 18.40201 -18.04349 0.283787
(4.70261) (22.4814) (0.35259)
[ 3.91315] [-0.80259] [ 0.80485]
D(QE(-2)) -2.107589 30.19043 0.433094
(4.22088) (20.1785) (0.31647)
[-0.49932] [ 1.49617] [ 1.36850]
C 163717.5 131206.6 3520.511
(38166.7) (182461.) (2861.68)
[ 4.28953] [0.71909] [1.23023]
R-squared 0.803357 0.643913 0.760016
Adj. R-squared 0.688649 0.436195 0.620025
Sum sq. resids 4.80E+09 1.10E+11 26967373
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S.E. equation 19993.68 95582.39 1499.093
F-statistic 7.003491 3.099945 5.429037
Log likelihood -221.3339 -252.6254 -169.5228
Akaike AIC 22.93339 26.06254 17.75228
Schwarz SC 23.33169 26.46083 18.15058
Mean dependent 40630.85 140079.6 5341.313
S.D. dependent  35831.73 127295.6 2431.930
Determinant Residual 2.69E+24

Covariance

Log Likelihood -632.3456

Log Likelihood (d.f. adjusted) -647.6704

Akaike Information Criteria 67.46704

Schwarz Criteria

68.81128
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