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ABSTRACT

Statistical time-series forecasting techniques explicitly face the problem of accuracy if the data are not normal
distribution. In literature, stock indexes are not normally distributed. As a result, it is in doubt that statistical forecasting
techniques may not be effective for stock indexes forecasting. This thesis investigates the machine learning model

called Bayesian Belief Networks (BBN) in forecasting SET index and PTTEP index in Thailand in comparison with
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Box-Jenkins method, namely, MA, AR, and ARMA models. For building BBN model, the stock indexes must be
transformed to P/E ratio prior to discretize using three clustering techniques, namely, K-Means, Fuzzy C-Mean,
Uniform, for comparison purpose. The discrete data will be input to K2 algorithm for determine the topology of BBN.
For forecasting, we daily take SET index and PTTEP index starting from January 2013 to July 2019 in implementation
using root mean square error (RMSE) as accuracy metric. In this regard, BBN using K-means clustering provides the
best RMSE for both SET index and PTTEP index at 12.7344 and 2.1901, respectively. For Box-Jenkins method, ARMA
(3,3) and ARMA (3,2) provides the best RMSE for both SET index and PTTEP index at 13.0714 and 2.3579,
respectively. As compared results, BBN provides the better accuracy than that of statistical forecasting techniques. This

finding sustains our assumption.
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M31af 1 Sane3in K2
Algorithm : K2
Input: A set of n nodes, database containing m cases.
Output: A printout of the parents of the node.
l.i=1.
2. Define the parents set Pa(v,) for the node v, to an empty.
3. Estimate K2 metric K, of the network composed of v, and Pa(v,)
4.Forj=i+l,...,N.
a) Add v; to Pa(v,)
b) Estimate K2 metric K of the network composed of v,and Pa(v,)
¢) Delete v, from Pa(vi) if K, <K,
S.i=i+l.
6.Gotostep 2ifi SN
T 2 uAAINFIANGNTDYAVEIATII U SET (LuLAli)
ngu (L) ﬂ'w‘ingﬂ gaga NuIudoya AgUdnaIangu
Cl 1.01 1.58 101 1.25
C2 -1.57 -0.77 166 -1.07
C3 -0.77 -0.25 279 -0.47
Cc4 0.16 0.55 334 0.34
C5 -5.37 -3.01 9 -3.84
Co6 -2.88 -1.60 48 -2.10
C7 -0.25 0.15 435 -0.03
C8 2.83 4.48 9 3.51
C9 1.64 2.56 31 1.95
C10 0.55 1.00 194 0.75
M3 3 HEAdARUENAYBINGUTT T IIUNGUIANG A UYRIFY TR SET (nuaiiy)
nau (L) 2 3 4 5 6 7 8 9 10
Cl -0.81 -0.01 0.17 0.58 0.24 -1.25 1.27 -0.47 1.26
C2 0.46 1.07 1.20 -0.94 2.30 1.26 0.56 1.56 -1.08
C3 - -1.30 -2.37 -0.10 -0.33 -0.52 -2.34 0.39 -0.48
C4 - - -0.70 1.70 0.96 2.94 -0.44 -5.10 0.35
C5 - - - -2.51 -1.10 0.53 -1.11 -2.28 -3.85
C6 - - - - -2.63 0.02 2.99 -1.09 -2.11
Cc7 - - - - - -2.80 0.06 3.34 -0.03
C8 - - - - - - -5.10 0.86 3.52
Cc9 - - - - - - - -0.01 1.95
C10 - - - - - - - - 0.75
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519N 4 msnfSeuifiensn AIC YeauUUTIABY AR LUVTIABY MA 1AZIUUT1909 ARMA f¥iiu SET

AR (p) AIC MA (9) AIC ARMA (p,q) AIC
AR(1) 5.0864 MA(1) 8.5431 ARMA(1,1) 5.0839
AR(2) 5.0851 MA(2) 7.6104 ARMA(1,2) 5.0851
AR(3) 5.0864 MA(3) 6.9726 ARMA(1,3) 5.0858
AR(4) 5.0870 MA(4) 6.5844 ARMA(2,1) 5.0876
AR(5) 5.0876 MA(5) 6.2956 ARMA(2,2) 5.0889
AR(6) 5.0889 MA(6) 6.0638 ARMA(2,3) 5.0901
AR(7) 5.0889 MA(7) 5.9279 ARMA(3,1) 5.0914
AR(8) 5.0895 MA(8) 5.8021 ARMA(3,2) 5.0839
AR(9) 5.0907 MA(9) 5.7016 ARMA(3,3) 5.0839
AR(10) 5.0920 MA(10) 5.6310 - -

d‘ =3 1 1 4 T A v a9
MINN 5 fﬂi!flﬁfJ‘]J!fI/IfJ‘]JiZ‘H'JNﬂWWﬂWﬂimL!agﬂYﬂﬁ\i"UﬂﬂﬂGﬁuﬂu SET

HUUD1a03 Min. error Max. error CC RMSE
BBN 65.2166 -75.4584 0.9955 12.7344
BBN2 64.4791 -76.2563 0.9955 12.7357
BBN3 68.5558 -71.8457 0.9955 13.5510
AR(2) 64.1955 -133.1695 0.9952 13.1440
MA(10) 73.4363 -125.2760 0.9935 16.9924
ARMA(3,3) 63.438 -133.6158 0.9953 13.0714

a o 19 (= =
MINN 6 LAAINITIANYUUDY VDA TUY U PTTEP (LUUPNY)

ngu mdga Agaga Nuudoya yagudnmangu
Cl -0.47 0.47 426 0.01
C2 -10.23 -6.62 62 -7.56
C3 4.85 7.31 16 5.96
C4 2.85 4.73 64 3.50
C5 -3.21 -1.57 200 -2.16
C6 0.50 1.55 324 0.97
C7 7.70 12.10 8 9.04
C8 -1.56 -0.49 330 -0.96
C9 1.57 2.81 168 2.13

C10 -5.91 -3.25 62 -4.26
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M 7 uamﬁ;ﬂﬁwfﬂmwmﬂ’cjuﬁﬁfﬁ’mmﬂtjmmminﬁummﬁ’ﬁvﬂﬁu PTTEP (uuANU)

ngu 2 3 4 5 6 7 8 9 10
Cl 1.54 -2.44 -3.73 -1.52 -0.77 2.83 0.39 1.58 0.01
C2 -1.28 0.10 1.04 1.97 2.39 0.10 -0.64 0.39 -7.56
C3 - 2.78 3.89 5.91 0.55 -2.40 1.60 -2.82 5.96
C4 - - -0.82 0.14 -2.25 -5.25 -3.43 7.64 3.50
C5 - - - -4.42 6.81 -1.01 7.64 -1.62 -2.16
Co6 - - - - -5.14 7.08 -1.75 3.22 0.97
Cc7 - - - - - 1.23 -6.12 -0.62 9.04
C8 - - - - - - 3.25 -7.56 -0.96
c9 - - - - - - - -4.59 2.13
C10 - - - - - - - - -4.26

519N 8 msfSeuifieusnn AIC veauUTIAB AR HDUTIAB MA HAaZiUUT1809 ARMA fwiiju PTTEP

AR (p) AIC MA (q) AIC ARMA (p,9) AIC
AR(1) 1.5684 MAI 57173 ARMA(1,1) 1.5678
AR(2) 1.5678 MA2 4.7316 ARMA(1,2) 1.5684
AR(3) 1.5682 MA3 4.0008 ARMA(1,3) 1.5694
AR(4) 1.5694 MA4 3.5598 ARMA(2,1) 1.5680
AR(5) 1.5709 MAS 3.2037 ARMA(2,2) 1.5696
AR(6) 1.5713 MAG6 2.9105 ARMA(2,3) 1.5707
AR(7) 1.5696 MA7 2.7326 ARMAG,1) 1.5696
AR(8) 1.5708 MAS 2.5826 ARMAG,2) 1.5694
AR(9) 1.5714 MA9 2.4307 ARMAG,3) 1.5698

AR(10) 1.5723 MA10 2.3407 - -
M3af 9 uaasmseuiouseniemweInseilay A3 SUeIAYiiu PTTEP

U109 Min. error Max. error CcC RMSE
BBN -11.5191 10.4859 0.9979 2.1901
BBN2 -11.5448 10.4670 0.9979 2.1906
BBN3 -11.6603 10.7068 0.9969 2.6272
AR(2) -11.4302 35.0645 0.9975 2.3580
MA(10) -10.5153 50.6234 0.9957 3.4818
ARMAQ3,2) -11.1429 35.0209 0.9975 2.3579
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Stock price index frequency distribution of SET Index

Distribution
N
o
o
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Stock price index of PTTEP Index
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PTTEP Index
—=== BBN
= = = ARMA(3,2)

| | | | | | | |
40
0 200 400 600 800 1000 1200 1400 1600 1800

Date

§ 1 @ [ o o
M 15 mﬁLﬁﬂugﬁﬂuszmn%gamﬁﬁu PTTEP AUATWENTNUDULILUII809 ARMA (3,2) 11ag BBN



