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Abstract

The purpose of this research is to demonstrate an approach for predicting carbon
dioxide (CO2) emissions in Thailand which caused form sector of industry, transportation,
economic and power generation. This research focuses on applying regression analysis and
an artificial neural network with the multi-layer feedforward networks trained using the
back-propagation algorithm. The causes of CO2 emissions in transport and economic sector
such as increasing volume of vehicles, petroleum products consumption, CO2 emission,
Thailand population and GDP were investigated and collected in this study. In order to
design the predictive model of CO2 emissions, the data obtained were analyzed using
regression analysis with 95% confidence interval. Also, an artificial neural network with
neuron architecture: 4-12-1 (input-hidden-output), transfer function: positive linear, learning
rate: 0.02 and 1000 Epoch training with MALAB was used to achieve designing the
accurately predicting model for CO2 emissions. The results demonstrated that an artificial
neural network has the ability to predict CO2 emissions more efficiently and accurately
than the regression analysis method with 6 times considered by the value of the mean
absolute deviation (MAD). Therefore, an artificial neural network with the multi-layer, back-
propagation and feedforward network is the appropriate approach for generating the

predictive model of CO2 emission.

Keywords : CO2 emission prediction, artificial neural network, regression analysis,

forecasting model, CO2 emission in transportation sector
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1 36,534 1,570,946 16,746 4,340,992 58,336,072
2 40,939 1,752,832 18,660 4,688,137 59,095,419
3 48,211 3,825,320 21,717 5,068,826 59,460,382
4 52,711 5,656,736 24,584 5,355,335 60,116,182
5 55,235 6,947,369 24,743 5,207,871 60,816,227
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24 66,230 48,379,574 33,272 9,823,122 65,931,550
25 67,254 50,965,782 34,345 10,207,489 66,188,503
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.97275
R Square 0.94625
Adjusted R Square 0.93550
Standard Error 1855.18
Observations 25
ANOVA
df SS MS F Significance F

Regression 4 1211811265 302952816.4 88.02451294  2.10553E-12
Residual 20 68833738.75 3441686.938
Total 24 1280645004

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
Intercept -40183.39008  37709.85695 -1.065593808 0.299303086 -118844.7733 38477.99312 -118844.7733 38477.99312
Vehicles (fu) -0.000730116  0.000245236 -2.977193717 0.007448288 -0.001241669 -0.000218562 -0.001241669 -0.000218562
Petroleum (Million Lit.) 1.609238282  0.240852068 6.681438503 1.67145E-06 1.106829672 2.111646893 1.106829672 2.111646893
GDP (Million Baht) 0.00599372  0.001975816 3.033541618 0.006560688  0.00187224 0.010115199  0.00187224 0.010115199

Population (Person) 0.000435947

0.000596103 0.731327202 0.473061569 -0.000807503 0.001679396 -0.000807503 0.001679396
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