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BOUNMY PHANTHAVONG: COMPARISON OF FEATURE EXTRACTION
METHOD FOR GOLD PRICE FORECASTING USING SUPERVISED NEURAL
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This thesis proposes comparison methods of feature extraction algorithms for gold
price forecasting based on supervised neural network techniques. The algorithm proposed in this
thesis consists of two main steps which are feature extraction and combined learning algorithms.
First, gold price feature extraction methods compose of Partial Least Square Regression (PLSR),
Principal Component Analysis (PCA), combining PCA and Stepwise Selection (PCA-Stepwise)
and Multiple Linear Regression (MLR). In the last feature extraction algorithm consists of two
sub-steps which are Enter Selection and Stepwise Selection methods. Experimental results from
the first step show that from 18 input features, the proposed extraction algorithms as above-
mentioned produce 6, 9, 6, 5, and 9 factors, respectively. And also PLSR is the optimal method
for gold price forecasting which produces an efficient result with the mean absolute percentage
error (MAPE) of the BPNN and the RBFNN are 0.477% and 0.376%, respectively. Thereafter,
the forecasting values from the BPNN and the RBFNN obtained from the previous step are used
as the input for the next step. Second, gold price forecasting methods based on BPNN and
RBFNN with different structures to the previous step are presented. The BPNN structure, learning
algorithm, and node function used in this step are 2 : 2 : 1, gradient descent, and hyperbolic-
tangent function, respectively. And the RBFNN structure and node function are 2 : 2 : 1 and the
Gaussian function, respectively. Experimental results from this step show that the second step
learning algorithm with training and testing ratio 80 : 20 produce the optimal result with the

MAPE of 0.388% and 0.350%, respectively.
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2.3 Msdnszrilsznoundn (Principal Component Analysis: PCA)
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FUnUN 1 MIAuuAINEAu 51594 (Covariance matrix, C)

WA R A AN
1 M
u=—> X, (2.19)
e

WIANDOUVUNINTFIY
¢, =X,-u (2.20)

C=2>"¢,4 (2.21)

3 3
TUADUN 2 MIAWIZDI (eigenvalue , 1)
A=CC’ (2.22)

1 J .
AUINNB T8N (eigenvector, V)

(2.23)
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ar ar é LY ar
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2.4 Partial Least Square Regression:(PLSR)

241  audnyazaliues PLS Regression

S Y [

o] a
PLS Regression Wumatlan lasruaudnyuzues Principal Component
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L E=1=) <

Y =y 7 o 4
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o o o t { 1 o []
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1@tanuunsededlunmsitluvines ¥ an X

2.4.2  UYUADUMITNNIUVDY Partial Least Square Regression
A a Y Ao 3/ A o 3
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A o @ = qqna/’ o A 9/ A J o
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0 <3 3 o o o
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Fualsfitumng nxl Ao
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wag E[Y 1=0,6(Y )=1
lupsddsznouusniio 7, 1891nauA1S Linear Regression Uosdulsdase
P & duilszanivesnnuonnesldainnismasianuudsisaus 1 (Covariance) 521

Y 4 LYY A o e .
dulsieane Y LR aus5uAY (initial variable)

T, = XW, (2.24)
Cov(X,,Y)

\/iCov(Xi,Y)z

A
Wy =1wjiliger Tauil Wi =

365226
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auMIAINAARBsINALsBase P §1 fuesrlseney T, fail
Y=CT, +Y® (2.25)
X=TDf +Xx© (2.26)

1 ¢, waz D, WudulszAnfvennuduiusuasnanesnanes (regression vector)
Y® fonnmeifneufimie
X0 Fomaindvoeiunlsdaszimie
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v o o A 3 3 a A ) ] a
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Cov(X®, Y™y

J

P
\/Z Cov(X],Y®)?
i=1

P
Wy =lw;licjer Tngfi Wi =

q’; '8 = 9 o dy
ﬁllﬂ"liﬂﬂﬂﬂﬂﬂ]@dﬂdﬁ’@dﬂ\iﬂﬂi:ﬁﬂﬂm%ﬂuulﬂﬂ\m
Y=CTL,+Y®=CT,+C,T,+Y® (2.28)

0 & Sy A Y 4 A . .
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9
a o

Wi anlsdaszuazdudsinsiininsanuazi ldauds P,
Y=Y +y=TC+y (2.29)

T=[T, T,..T,] C=[C, C,.C,T"
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0.8}
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4.1.2.3 3% Enter Selection 91ndoyad ldsuswuluden 4.1.1
AMNFURUT TSI INEIMNE 19 WeINT A 11NNTNAaIND N1suitlasentaruduiug
@ o Y th:y F @ an o Y ' a a oo
Aus1nmMesf1A03si 14 5 s (@1d) Taenisiimualdaindr P-value oot 1iydtiymn

(2550) veugaziladedannuae Iz ilateniian P-value <0.05 AInIWh 4-4
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Coext ScdErrx tStat PVl
753 .38 546.81 1.3778 0.16874
—0.071639 0.33627 —-0.21304 0.83136
-0.5127 0.32603 -1.57286 0.1163
0.2029 0.33404 0.60739 0.5438
1.1151 0.32906 3.3838 0.00074332
0.69702 0.33495 z2.081 0.037817
-0.2873 0.33111 -0.86771 0.38587
0.049803 0.33534 0.14852 0.85198
—0.064845 0.334883 —0.19364 0.84652
—0.44641 0.070025 —-6.375 3.422e-010
0.25116 0.069197 3.6296 0.00030563
—0.2567 0.16668 -1.54 0.12403
-43 .089 S4.094 -0.45794 0.6471S
-47.323 106.19 —0.44566 0.65599
0.17316 0.40594 0.42656 0.66984
0.35055 0.13274 2.6416 0.0084455
0.070549 0.069378 1.0169 0.309s8
—-3.7832 11.754 -0.32187 0.7476S
7.3583 11.384 0.64637 0.51826

$ 1 a v o 1 Y 1 3
NN 4-4 A1FUUTLANT (coefficient) ANUTUNUTVDIADZI]9981BZAT P-value IUTUADU

Enter Selection

4.1.2.4 7% Stepwise Selection 31n9oyaf Msrusamuluden 4.1.1 1inms

I
Y Y

| v Aaa v @ do o A A v S o
NARDINL I ﬂ']‘i‘ﬁ’l‘ﬂ"l]"l]EJ‘Vlllﬂ’]'lﬂJﬁ’ﬂJWl‘lﬁﬂ‘lJ‘i'lﬂ'mi’J\iﬂ'lﬂ’JEJ’Jﬁuhlﬂ 9 ‘ﬂ"l]"l]EJ IﬂEJﬂ'liﬂ'lﬁuﬂ

[ 1

14910871 P-value wvosusiaziladedafivuauanizilaseNiar  P-value < 0.05 U@y Status

I~ o Py
@ In’ A9AIND 4-5

! Coexfz! 'Std.Err.' 'Stacus’ 'pe

[ 0.1456] [ 0.0785] 'In' L 0.0642]
C —0.3‘1'5‘1] C 0.1896] 'ouc! C 0.0658]
[ -0.2044] [ 0.1935] 'out! r 0.2912)
[ 0.6115] [ 0.0675] 'In' r 0]
[ 0.7498] [ 0.0778] 'In' r 0]
[ -0.2593] [ 0.1501] touc! r 0.1731)
[ -0.1604] [ 0.1934] toue! L 0.4073}
[ -0.3586] [ 0.0685] 'In' [2.1903e-007]}
[ -0.45085] [ 0.0687] 'In' [1.0687e-010}
[ 0.2479) [ 0.0680) 'In! [2.8819e-004]
[ -0.2680] [ 0.1206] 'In' [ 0.0266)
[-53.2199] [ 20.0997] 'In' [ 0.0083]
{ -0.1088]} [ 78.9543] 'our! L 0.99869]
L 0.3236] C 0.2673] 'ouc! L 0.2265]
L 0.3528] L 0.1032] 'In' [6.6853e-004]
[ 0.0427) [ 0.0418] 'out! r 0.3076]
[ 2.9824] [ 6.6272] 'Oout ! r 0.6528]
[ 11.1386] [ 8.8936] 'out! [ 0.2108]}

g

1 E4
1w a a . v o 1 [y 1 Y
ﬂW\Iﬁ 4-5 maulszdns (coefficient) aMuFuRUsvosuaazilady 1az A1 P-value Tudunou

Stepwise Selection
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a :’I cil [~ o a
4.1.2.5 5% PCA-Stepwise Selection ludupouiitlunisiinadi lda1nms
@ @ ad oy v ad . . ] v ¥ o Ao
anailadedre35 PCA  Tudof 4.1.2.1 wIWI1UTT Stepwise  Selection W1t lailadefil
o @ [ o { J @ e a w L4
AnuFuRuTAUTIAIMeIsIMT 19z weInTal 91N s naasswunsviledenianuduius
o o ¥ aadyy o o Y] ' 1 v 2 o
AuTInmNeai1neisila 6 fade Taedmiualaeindr P-value vasuaazilododesinuaion
1 =/
[AWIZAT P-value < 0.05 1492 Status 111U ‘In’

AINTNA 4-6

' Coefs! 'Std.Err.' I$tatus’ 1pt
[-1.0812e-004] [1.8675e-005) ‘In' [1.0795e-008]|
[ -0.0010] [1.0532e-004) ‘In' [ 0]
[ 8.6697e-004) [1.0582e-004) 'In! [1.2212e-015)
[-2.2454e-004] [2.1844e-005) 'In! [ 0]
[ 6.8950e-005] [2.0451e-005) 'In’ [7.9028e-004)
[-4.7278e-006) [9.7489e-008] ' out! [ 0.6279)
[ 1.3792e-004] [1.6525e-005) 'In! [4.4409e-016)
[-2.5917e-005] [2.2274e-005) "out! [ 0.2450]
[ 2.4320e-005) [1.7846e-005) out! [ 0.1734]

1 4 T 3
AN 4-6 ATNUSZANT (coefficient) ANUFURUTUDUAALaT8UAZAT P-value Tt UADY

PCA-Stepwise

4.1.3 ulSsudgunai laanmaanailady
3 ;d o a 9 o [ [} ad o
114ﬂluﬂ@umﬂumimtmwaﬂ"lﬂ%Wﬂm'iﬂﬂamﬂﬁﬁﬂﬂﬂ%%clmmam‘ﬁmm

= =\ o @ @ Ic; 9 c:
myfSeufeusiuiuilodeda Inui ldsaa1sai 4-1

v o
a19199 4-1 nSeufeuduiletedrluunldonnnisanailedens 5 33

msafailedeaois Siledsalnadd 14
PCA 9
PLSR 6
PCA-Stepwise 6
Enter Selection 5
Stepwise Selection 9
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4.1.4.1 3% Multiple linear Regression
o ad A 9 [ ) o 1 [ o o 7 o =
WuIsARasaNuduRussernIedmlswernsainuaulsin o laail

ad a =) Y 9 [ ds’
']‘ﬁﬂ'l‘iﬂﬂm't]ﬂ‘ﬂi]i]ElL“lJ'lcluﬁﬂJﬂ'l‘iﬂQu

1 9 FY

¥
4.1.4.1.1 9% Enter Selection 3381117189103 tdNavua 5
Y1936 Tnofmuaa1ndl p-value Afialosndt 0.05 Asgifi 44 ludedi 4.1.2.3 Taeiledoda
[ ~{ @ @ o w v A 9 P =] - [~{
sadlutlademeluvaziladonmeuen uaz drduiladesuduainuadin 2 deuplh 10 1y
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flaventalu uaz 4079 11 99 o9 18 wuiledemeuson aqll

[] ¥ N FY
M99 4-2 uansiladenanuanldluanudseinounsanailade

flateniglu Yadenmenen
X1 o 'immmﬁw‘hqwumi'uf; X11 o feinnmdnninsidunasgm
X2 fio ﬁﬂmmﬁwqquueﬁuﬁy (S&P500 index)
X3 Ao mmmesdillanainveiud X12 e awdsnaiudeng 101
X4 Ao ‘51?111/]@@‘?3131&5161%11&51%6\‘15’1‘!5 (10 year bond index)
X5 fe amesdigqeganouuil X13  fio drilsiaiudey 301
X6  f® ﬂﬂwvlmﬁwi:wqﬂfieui'uﬁy (30 year bond yields)
X7 #o mmessiTlanatanenuiuil X14  fie awiin1siunilo (Gold bugs index)
X8  fo smmesdnilanataneuiuf X15 Ao fiisnniniu (Oil index)
X9 Ao mmestigegavesdesuiiuds | X16  fie :nsunaiitiy (Platinum)
X10  fio immessidigauestesiuiiugs | X17  fe mimTlanzdu Silven)
X18  #o Saswanildeuduumuesine
(Baht Exchange)
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X9
X10
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4.1.4.1.2 375 Stepwise Selection Tv38lnufidANNFURUTAUIIA
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4.1.4.2 7% Partial Least Square Regression (PLSR) NANANINARD YD

= i 0 J Y Y 1al w1 { 1
1 4.1.22 ierthesnszneundn vse Teselnitlduwmiiladedesfioglunsazesdilsznou

[ T u’: a, o [ [ { 1
NAAUN AU ABITMTHUINMDIAA10ARIAY (Similarity Vectors) Fa915197 4-3 LeraaDaa

d 1 LV [y d @ 2 o 1 4
voalalaiseninailetonis o Aueenlsznounan (component) Harnuanallalasl

H
=t

(cosine) ATAMINNGA
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d‘ v P 2 o .. . Y an L3 1
15197 4-3 NITHIIWINKBINA[YA[INY (Similarity Vectors) ﬂ'JEJ'Jﬁﬂ']i‘UE)\‘iIﬂIl"Ifu5$W'JN

J @ [ T [ o Y ~a
94AU3ENBLUNEN (component) H3oTladelni lAninasanailateaa3s PLSR

compl comp2 comp3 comp4 compS comp6

X1 0.9993 0.9994 0.9993 0.9996 0.9993 0.9996

X2 0.9992 0.9994 0.9994 0.9995 0.9993 0.9994

X3 0.9993 0.9994 0.9993 0.9996 0.9993 0.9996

X4 0.9992 0.9994 0.9994 0.9995 0.9992 0.9994

X5 0.9996 0.9996 0.9992 0.9995 0.9994 0.9996

X6 0.9996 0.9994 0.9992 0.9996 0.9995 0.9995

X7 0.9996 0.9996 0.9992 0.9995 0.9994 0.9996

X8 0.9996 0.9994 0.9992 0.9996 0.9995 0.9995

X9 0.9997 0.9993 0.9995 0.9994 0.9992 0.9995

X10 0.9998 0.9995 0.9995 0.9994 0.9993 0.9993
X11 0.9803 0.9809 0.9818 0.9788 0.9860 0.9805
X12 0.9703 0.9706 0.9704 0.9692 0.9758 0.9699
X13 0.9823 0.9825 0.9827 0.9812 0.9867 0.9822
X14 0.9856 0.9863 0.9886 0.9842 0.9895 0.9872
X15 0.9871 0.9880 0.9896 0.9858 0.9917 0.9878
X16 0.9789 0.9787 0.9832 0.9762 0.9812 0.9807
X17 0.9897 0.9899 0.9923 0.9882 0.9922 0.9910
X18 0.9875 0.9879 0.9866 0.9877 0.9901 0.9871

{ { I o 1 % o
115199 4-3 Taed X1 69 X18 1fuiledensunisniesntlsenounan ( component )

o o ¥ [ 3 tAln P o w 1
Hay ANV UIEAIUDN 4.1.4.1.1 ﬂ\‘mui]'lﬂﬂ'mllﬂaluﬁ'ﬁ'l\‘i'ﬂ 4-3 mmmmwuﬂﬂ%aaaaiu

aanlsznaundnlana

t4
=1

3 o w [y 1 d @ ag
15199 4-4 M3t muaiededealinuunasesnsenounan (component) A183F PLSR

24A1/52n0UNEN ( component ) ¥5otladelny

Compl Comp2 Comp3 Comp4 Comp5 Comp6
X1,X2,X3,X4,X5, X1,X2,X3,X4,X5, X1,X2,X3,X4,X5, X1,X2,X3,X4,X5, X1,X2,X3,X4, X1,X2,X3,X4
X6,X7,X8,X9,X10, | X6,X7,X8,X9,X!10, X6,X7,X8,X9, X6,X7,X8,X9,X10, | X5,X6,X7,X8, X5,X6,X7,X8
X11,X13,X14,X15, | X11,X13,X14,X15, X10,X11, X13, X13,X14X15X17, | X9,X10,X11,X X9,X10, X11,
X17,X18 X17,X18 X14,X15,X17,X18 X183 13,X14,X15, X13,X14,X15,
X16,X17,X18 X16,X17,X18




54

4.1.4.3 38 Principal Component Analysis (PCA) :1ANan1INAaesludeon
4 o < (Y o v Al o @ 1 { 1 N
4121 Wethesdlsynounan  wnie fedeluifildundiimsmiletudesinoglundas
o LY Y Y  adg J 9y 2 o .. . o dl
penlsEnoUNANMAINY AIEITNINUINKDINA1BATIY (Similarity Vectors) Ad61151991 4-5

£ 1 d 1 @ ot [Y g (Y 2 o ]
LLﬁﬂ\iﬂ\iﬂ']GU’t’]\ﬂﬂvl“]ﬂ‘lSZﬂ'J']\ﬂﬂ‘ﬂi]ﬂﬂ']\ﬂ 9 ﬂ']J'E]\?ﬂ‘]J'iZﬂE]‘lJﬂﬁﬂ (component) FINTHUUATINA

]
1 =

g .
T lastd (cosine) AiflAniige

- 1 d Y Y .. . 9/ ad . d 1
AN 4-5 NITNIININRDINANUARINY (Similarity Vectors) mm‘ﬁmieuaﬂﬂnlmu‘ixﬂaw

Y @

g Y 1Y [P=1 Iy a
99f1/58nOUNEN (component) H3oiladeInin lda1nmsanaileded 83T Pca

compl comp2 comp3 comp4 compS comp6 comp7 comp8 comp9

x1 0.9927 0.9920 0.9104 0.9955 0.9927 0.9934 0.99336 0.98699 0.992
x2 0.9924 0.9918 0.9110 0.9952 0.9922 0.9932 0.99307 0.98656 0.99175
x3 0.9926 0.9919 0.9107 0.9954 0.9926 0.9933 0.99326 0.98683 0.99192
x4 0.9925 0.9918 0.9108 0.9953 0.9923 0.9933 0.99315 0.9867 0.99182
x5 0.9928 0.9916 0.9074 0.9955 0.9927 0.9934 0.99343 0.98703 0.9920
x6 0.9925 0.9915 0.9085 0.9953 0.9924 0.9931 0.9932 0.98662 0.99175
x7 0.9927 0.9915 0.9077 0.9954 0.9926 0.9932 0.99331 0.98685 0.99191
x8 0.9926 0.9916 0.9082 0.9954 0.9925 0.9932 0.99329 0.98678 0.99182
x9 0.9926 0.9915 0.9078 0.9954 0.9925 0.9932 0.99325 0.98685 0.99188
x10 0.9923 0.9913 0.9080 0.9952 0.9922 0.9930 0.993 0.98645 0.99164
x11 0.9526 0.9613 0.9397 0.9606 0.9537 0.9557 0.95566 0.93865 0.95713
x12 0.9364 0.9407 0.9100 0.9450 0.9369 0.9386 0.93868 0.9216 0.93804
x13 0.9546 0.9590 0.9198 0.9619 0.9551 0.9567 0.9568 0.94175 0.95673
x14 0.9731 0.9841 0.9502 0.9779 0.9746 0.9764 0.97634 0.96349 0.98042
x15 0.9693 0.9797 0.9530 0.9753 0.9706 0.9725 0.97239 0.95833 0.97493
x16 0.9728 0.9867 0.9506 0.9750 0.9746 0.9765 0.97653 0.96553 0.98386
x17 0.9804 0.9891 0.9421 0.9839 0.9815 0.9832 0.98312 0.97223 0.98693
x18 0.9637 0.9621 0.8985 0.9699 0.9634 0.9645 0.96447 0.95288 0.96164
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1 4 - o v 2
NARANITHIANUDY I lyia1nes199 4-5 eansenvuailededoelussdilsznou

| ° @ 1 LY 1 d @ & LY
m3139 4-6 M3dmuailtvdeslinuusaz 0afUsenounan (component) Y893EA5aMA

fladud073 PCA

24AU5¥NBUNAN ( component ) 13 oiladulny

Compl Comp2 Comp3 Comp4 CompS5 Comp6 Comp7 Comp8 Comp9
X1,X2, X1,X2, X1,X2, X1,X2, X1,X2, X1,X2, X1,X2, X1,X2, X1,X2,
X3,X4, X3,X4, X3,X4, X3,X4, X3,X4, X3,X4, X3,X4, X3,X4, X3,X4,
X5,X6, X5,X6, X11,X12, X5,X6, X5,X6, X5,X6, X5,X6, X5,X6, X5,X6,
X17,X8, X7,X8, X13,X14, X7,X8, X7,X8, X7,X8, X7.X8, X7,X8, X7,X8,
X9,X10, X9,X10, X15,X16, X9,X10, X9,X10, X9,X10, X9,X10, X9,X10, X9,X10,
X14,X16, X14, X17 X14,X15, X14,X15, X14,X15, X14,X15, X17 X14,X15,
X17 X15,X16, X16,X17, X16,x17, X16,x17, X16,x17 X16,x17
X17x18 X18 X18 X18

4.1.4.4 33 PCA-Stepwise 11nHan1InAans luded 4.1.2.5 Wetweddszneoy

[ A LY 1Ay ¥ o w 1 ~ ' J g Y 1 3
nan wie fuselnudlduimsmiletedesiiogluunazesdlszneundnmaniu

Y aa J v QX .. . @ ~ KX 1
AWITNTNUINGDIANYANINY (Similarity Vectors) A4A1518N 4-7 LTAINIAIUDY

s 1 LY [ o [ o 1 d
Taleisyransilotonneg Aueendsenoundn (component) Farinuavindrlalan]

(cosine) ﬁﬁﬁ’m’mﬁ?jﬂ
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a1 1 ) Y o Y A ¢ '
N1919N 4-7 N1TH1IINRDINAATYAAINU (Slmllarlty Vectors) ﬂ'JfJ'Jﬁﬂ’]i‘U@QIﬂ‘l“ﬁuigﬁ'J’N

o o [ o 1al o o 9 a .
99A1l5¥NBUNAN (component) N3oilatulnifi lda1nmseanailadud 35 PCA-Stepwise

[

Han

compl comp?2 comp3 comp4 comps comp6

x1 0.9927 0.9920 0.9104 0.9955 0.9927 0.9934
x2 0.9924 0.9918 0.9110 0.9952 0.9922 0.9931
x3 0.9926 0.9919 0.9107 0.9954 0.9926 0.9933
x4 0.9925 0.9918 0.9108 0.9953 0.9923 0.9932
x5 0.9928 0.9916 0.9074 0.9955 0.9927 0.9934
x6 0.9925 0.9915 0.9085 0.9953 0.9924 0.9932
x7 0.9927 0.9915 0.9077 0.9954 0.9926 0.9933
x8 0.9926 0.9916 0.9082 0.9954 0.9925 0.9933
x9 0.9926 0.9915 0.9078 0.9954 0.9925 0.9933
x10 0.9923 0.9913 0.9080 0.9952 0.9922 0.9930
x11 0.9526 0.9613 0.9397 0.9606 0.9537 0.9557
x12 0.9364 0.9407 0.9100 0.9450 0.9369 0.9387
x13 0.9546 0.9590 0.9198 0.9619 0.9551 0.9568
x14 09731 0.9841 0.9502 0.9779 0.9746 0.9763
x15 0.9693 0.9797 0.9530 0.9753 0.9706 0.9724
x16 0.9728 0.9867 0.9506 0.9750 0.9746 0.9765
x17 0.9804 0.9891 0.9421 0.9839 0.9815 0.9831
x18 0.9637 0.9621 0.8985 0.9699 0.9634 0.9645

14

' o = ° Y o
i]’lﬂﬂﬁﬂ’liﬁ’lﬂ’l"ll@\‘iiﬂul“lfu"t]’lﬂ@]’li’l\‘i‘ﬂ 4-7 ﬁ’lﬂJ’l'ﬁﬂﬂ’lﬁuﬂ‘ﬂ%ﬂﬂﬂ@ﬂquﬂﬂﬂﬂ‘igﬂﬂﬂ

E4
o

=
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d' o @ Yo ' s [ as [
3197 4-8 Msivuailededes IR Humazentsenaunan (component) YBIITATEANA

Yodud 033 PCA-Stepwise

I'd o o 1
2an1l5znoUNEn ( component ) ¥Foilate v

Compl Comp2 Comp3 Comp4 Comp5 Comp6
X1,X2,X3,X4, X1,X2,X3,X4, X1,X2,X3,X4, X1,X2,X3,X4, X1,X2,X3,X4, X1,X2,X3,X4,
X5,X6,X7,X8, X5,X6,X7,X8, XI11,X12,X13,X14, X5,X6,X7,X8, X5,X6,X7,X8, X5,X6,X7,X8,

X9,X10,X14,X16, | X9,X10,X14,X15, X15X16,X17 X9,X10,X14,X15, | X9,X10,X14,X15, | X9,X10,X14,X15,

X17 X16,X17,x18 X16,X17,X18 X16,x17,X18 X16,x17,X18

a "

¥ a %) ¥} a d
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Gold price Forecasting Using Supervised Neural Networks

il WuEed uaz nquus Fuemns

AU INOIMTETTUMA JWYIINGIROYTHI Suneiiliel Jandazays 20131
E-mail: bounmychup@yahoo.com, ckisana@gmail.com

Abstract

Combining gold price forecasting methods based on
supervised neural network learning are proposed in this
paper. The proposed algorithms consist of two main
steps: feature exiraction and combining learning
algorithms. Extracted gold price features based on partial
feast square regression was used as (raining data set. The
proposed predicting algorithms used in this paper are
BPNN and RBFNN. The BPNN structure, learning
algorithm, and node functions are 2:2:1, gradient
descent, and hyperbolic-tangemt functions, respectively.
The RBFNN structure and node functions are 2:3:1 and
the Gaussian function. Experimemtal resulls show that the
RBFNN with training and testing ratio 80 : 20 produces
the optimal result with the MAPE of 0.354%.

Key Words : partial least square regression, Neural
Networks
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Gold price forecasting using

supervised neural networks

Bounmy Phanthavong and Krisana Chinnasarn

Faculty of Informatics, Burapha University, Saensook, Muang, Chonburi, 20131 Thailand
E-Mail: bounmychup@yahoo.com

Abstract

In this paper, comparison of gold price forecasting methods based on backpropagation and radial basis
function neural networks illustrated. Features of input data are exfracted using partial least-squared regression
algorithm. The results show that the ratio befween training and testing data set is 60:40, The optimal network
architectures for BPNN and RBFNN are 6:2:1 and 6:6:1, respectively. The MAPE for the BPNN and the RBFNN are
0.511% and 0.403% respectively. It can be concluded that the RBFNN is more efficient than the BPNN.

Keywords: partial Least Square Regression, Neural Networks
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