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AMAINEY: Air Pollution Options, Binomial Tree Model, Ornstein-Uhlenbeck Simulation

o

ABSTRACT
In recent years, Thailand has experienced severe air pollution. This air pollution is known as PM2.5 air
pollution and hazardous dust. PM2.5 means size of dust is smaller than 2.5 microns. This affects in Thai business in
many sectors such as tourism and services, etc. Each year, this issue lasts for several months and the duration trends
to increase every year. Therefore, it is in need of a solution to reduce the risk that may occur to mentioned
businesses. Financial tools are used in this study case. Derivative product will mainly be the topic and describing

the finding value of the local air pollution with option products.
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The study focuses on the process of Ornstein-Uhlenbeck, and investigating the modeling of the air quality
index in Bangkok and metropolitan region between 1 August 2016 — 29 February 2020. Bangkok is a crucial
location in Thai business and tourism. The result values describe how to solve the Option Pricing of air pollution in
option contracts by Binomial tree solution.

The study results from Ornstein-Uhlenbeck process gives a tend to the cost of the modeling value but
there are some fluctuations, when the average air quality index from collection and the study’s result from modeling
by Binomial tree solution with call option and put option. The final result is not deviate from each other especially
in case of 6 months option contact.

Keywords: Air Pollution Options, Binomial Tree Model, Ornstein-Uhlenbeck Simulation
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Date: 05/03/20 Time: 16:37
Sample: 8/01/2016 2/28/2020
Included observations: 1308
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| E— ([ | 1 0.848 0.848 94252 0.000
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) | ] 6 0463 0041 231336 0.000
[ i 7 0459 0132 3410.9 0.000
| [ I 8 0460 0.055 3690.0 0.000
)| ] 9 0457 0.041 39659 0.000
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| ] 12 0482 0.044 4860.3 0.000
| s 13 0.461 -0.027 51421 0.000
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)| il 34 0.395 0.007 10273. 0.000
[ r 35 0.385 -0.012 10473. 0.000
| i 36 0371 -0.006 10658. 0.000
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Dependent Variable: D1BKK

Method: ARMA Conditional Least Squares (Gauss-Newton / Marquardt
steps)

Date: 06/05/20 Time: 13:23

Sample (adjusted): 8/05/2016 2/29/2020

Included observations: 1304 after adjustments

Convergence achieved after 9 iterations

Coefficient covariance computed using outer product of gradients

Variahle Coefficient  Std. Error t-Statistic Prob.
AR(1) -0.087281 0.027502 -3.173633 0.0015
AR(2) -0.136453 0.027341  -4.990841 0.0000
AR(3) -0.141040 0.027512 -5.126574 0.0000
R-squared 0.039069 Mean dependent var 0.026074
Adjusted R-squared 0.037592 S.D. dependent var 17.41448
S.E. of regression 17.08402  Akaike info criterion 8.516463
Sum squared resid 3797149 Schwarz criterion 8.528364
Log likelihood -5549.734 Hannan-Quinn criter. 8.520027

Durbin-Watson stat 2.013749

Inverted AR Roots J18+.520 18-.52i -.46
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of =C+ Y ¢ sin[2zit/365]+ Y d; cos[27 jt/365]
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Tastwiuald 1, = J, =1uaz14Tlsunsu Eviews lumsilszunam lddannsiei 2

a ' a 7 2
AT NN 2 AMNITIUNDT O't

C C, d1

276.5506 200.4246 111.4493
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