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ABSTRACT

The present investment in the stock market is alternative for investment that interest for
saving Because it has opportunity high reward more than other investment. So that Investor have
analysis from basic factor for efficiency of decision. This project studies the theory of
Backpropagation Neural Network ,Time Series and Data Mining is used to forecase the Stock
price. By comparing the result received from Backpropagation Neural Network with result data
in the past. It is forecast technique use Stock price in the past for forecast the present Stock

price.

II



fafnssuiszma

v P S A P Vo (& ' )
YOUBUNITAUIUGINIE Az 25wl nIqsziay AnganiddnlSou uazdarelduun
y F 4
melunilarsndl duraliiasssuiiduiogalifiaog

4 ddq e (2 o & o 4
wozveugaueuqiti Iddn/Tow uazduddslalumailassouiiaaeamn

o1l neusTgana



ARG

_undfiadeniylng
UNARYBATHSINGY
naanssullseae
Mgy
MsUYAITN
asUymw
undl
L. umi
1.1 ;anudiuan
1.2 Jaguszvaed
1.3 YBUIvAYBIMI AN
1.4 fumsuvesmsdfiunisdnm
1.5 dseTomfiimadier 183unnTasenu
2. wwRauazufinates
2.1 nquiiadrluiis
2.1.1 unin
2.1.2 Anumaisvesmd il
2.1.3 nszuauntsiiemvesada lufis
2.1.4 nsdftiRntsvesad ludie : Tumamswernsal
2.2 MAATIEHIYRTNNM
2.2.1 AuaiAvsILYATURAT
2.3 nguiileuiniia
23.1 nquiwadilsyammedainouiedy
2.3.2 fuvuveradlszamidioy

2.3.3 msinasulassnolssamifion

I
I

ViI

= B e Y R Y Y . T S e v

[ T = - T T
A W W N = O



2.3.4 Ta59918 U350 UUULUIUNTBNH UATY 17

2.4 mslimgquiiireudiadsaumensalsmmannsnd 19

3. Arautiunisdnyn 22

3.1 dauvesInssadrauudians 22

3.2 dauvedansInu 22

3.3 dauvesdoyn 28

3.4 auvesTdsunswy 28

4. wamaaufiunsdnu 36

4.1 maSsudisuraii Idsnnisinaeu 36

42 manfSouidiourat Idninnsnane 37

5. agUnams@nywasderrusuus 38

5.1 agdnaitidnnnsduiiumsiin 38

5.2 derausiue 38

52.1 mstineumivdlumsinng 38

523 msth 114 38

USTUIYATY 40
MANUIN 41
syiadiou 105



1
A1TN
2.1

MUY

1aAq Transformation of Time Series to Strandard Form

VI

12



ﬂTﬂﬁ
2.1
2.2
23
24
2.5
2.6
2.7
2.8
29
2.10
2.11
2.12
2.13
2.14
2.15

3.1
3.2
33
34
35
3.6
4.1

asUYMN

HAAINTLUIUNTTN Data Mining
uaautlediSudmsiaudazSuaeulu Data Mining
uaasdeyanry uazw18i 14 Feeziideyafiuandrenndeyadi
HAAID Predictive modeling approach

UAAITime Series with a Window of Size 5

LAY Iterative Data Preparation Model
napuwadlsvamuyuinedine

{aAd Multi-layer feedforward neural network

(A A unit of an artificial neural network
UTASANNUZYOIAUNTS Threshold
uaaensvesilefdu luuissnussd
teraenslyesilanduIndi3nvesd

1Ay Multilayer Feedforward Networks

1oAY Neural net architecture for predicting stock price
1A Neural net architecture for predicting daily gold prices
based on 5 day pattern

uaaamiisemyudn

UaaIni199 Load Data

Uanen1 198 Load DataBase 14914714 Neuron Network
HaRIMII198 Create Neuron Network Model

1EYA8 Make prediction

urasns S sufousynirsndafusiinnnsel il
uaaansmiSsufoussndnmiedusinenselld
@FunsAnTou)

viI

10
11
12
14
14
15
16
16
17
18
20

21
29
30
31
32
33
34

36



4.2

L U =y [ t A
paasns S ouifsuszuismesafumfineinel 14

(¥ NATBY)

VHI

37



=
unn 1
N
1.1 aasuihan
AnIANY (Capital Market) Hhunasnonsrauluuaziaass@uyuszozend fiun
umdAyAsMIveIIN1InUYesgs e lussuinasugie  Msveeulenisiiunisag
yiufsmislag uenninmsfiulusinaaniunisitu Fwzdesiinszamsldluaunuiudu
d 2 2
unzaeniiondy Bn3EnilsiAensvmoyuiiniusenuisldilsensu arzveanuhud
14 E4
-, a ] ar [ 4 ]
vosfsmiseenly misdeviefulunfusafenidt amausanieaniandaninioenlimi
- o 3 2 2 '
(Primary Market or Mew Issued Markef) n30i38n Tag913e 131 amadeus Sufluuvasszau
) [ 4
Auyuiiien1 118 ugsAeedudeds fdnamundendanindluaniausn deuiina
o/ o '.&’ 3 oy : .
Aeams Iindaninandeun lRamsamlsudoudiuduaadelan idmudesns Telama
3 e @ x 4 : rt
T84M3BANIATOYIINEANTNE (Secondary Market or Trading Markes) (fiadiu tieaiuayuld
aMANTNNTNINATDY
.i’ o/ o o o o I o 1 a2 1
nsgevienannindluamandnnindiinizvowdnsutiesiaslusseznaminim
o A a A SR Y | o - 4 &
1 dnnuuiineanzdisu lRiiiniussndeiies sedusnmazlFnamsdevinlanadsld
@ o 1 ° /ey s v A ° 1
udagavumnn hidtigoulsdwnouluamandaniwdifiusnnuuniugnvas
maaaulundaninderniumsamuititrassuunugauaiinndssgusuiu
o .’5 o v ¢ 1 A o 4 ° -~ w ot -t
aniulunsnsulundnnindedrslivannust famusuiiudesfiorsaniletodraqifinalu
o 2 o o A ~ 1 o o o
nsfmuayas s imdanindimedinswimsdennmulundanindla sefems
e o o 4 2 & - - -
AnszniloteugU ( Fundamental Analysis) Fauifumsdimswinnziasugie msdmsed
MmzgaamATIY Msliengdamzamsduiiunuveniin tazmsinnzianemaiies
¥ » ]
rededaduledinlsezidsngendnnindlateesdquinnasunzanninuies
a N a ¢ > d Y
asdnnzdndanindifunsinnedflsznsudisduasumaiususaudeyn
-~ A A L] o el o
msAnuaznsTinrsideyanazasdniumoi ldnanfnyuiednndmuandnning
nienguudnnindfiezamu
o ad o a 4 [y A’l’ n’/’
dmFumgramangunldmivayunisdasedilesofugnniuunasagmin
-~ A A \J 1 < o o M
ATIIAARIYAANUNDS (ntrinsic)  HAZTIMANAYEMANNTNG (Market Value) AI3920Y



P o o owa o a 4 o 4’1’ - LA o o M
Tndifisany Tumalfiidindnswanwilodonugnunclinasindnmindineniya
L 1 L) o o s * s é
afiuteTevsandnnind Tasfalugtuuuvesyasiilegiu (Present Value) Fuflums
- J o o e & 1 o n’: °
lszifiuyanweudaniuifozamu  Fmadngldsuransuumulusinanislugidls
9
NATVINAINING (Capital Gain) uaznaseuumuninnsamuluglvesaendionieduil
4 ]
ma (Yield) ndsnmiviainvnaSeufioususnvemdanindluaaia minyadiunieTage

1 4 [] [
ahnmantavendnnindfezdafulode lusdwesndutumnyasmuiededndisim
amaddatulove

Ielo o Py

- d o [V 4 [ 4{ o
mranseindanindlasldiledoiiugm Wunisiimsiedfiddunisfivisanen
amwAsgn v MMgamMnssuaasadananITAuuNUYe RN Tassrusaudayans
WsEgNY gammMaIsuuasveuTEmINTeswudazduie ldgmsmanisainanis
auituaulusuinavesusan
-~ d o o o acd [ A’l’ 4-’1 Ao o w ;
MARTITRnANNINda s ilesoiugu ViuasundiAtyai
- msiasemiasvgie Tasva il (Bconomic Analysis)
msmseiiesygiuiunisiinneianzerygisifiunaseanumnnituyeanne
) é H o L o ~ - o
wsugislusiina dervmodesduiusfiumrusio lanuasinauTomnassygisvesigun
] . v a 4 [y o o A (- | e’l’ - U4 a Jw
Telinansznudegsfonesaudnninduie i oela uvensimiu msdmsieiissygneiid
Putainsdinsgdigiasgstunsulonomussugeiidiguesiguadis wu uloie
msluuazmsada Hudu
- M iRsgAaMNT ) (lndustry Analysis)
mMsansigagmasniumsiniizia19seaamnIsy - (Industry Life Cycle)
AMUMIANANDSMTUVINUANBATUBUIAAYEATIMAT TN TN UL Tiudas1nseTey
- T é &’ (XY a * ar (] [ :i 9 a/
wuTaednls Seiuegivilefonmesdredaodu wu ulsmevesigundieyIfnsmiuayu
viedlugilassa Taslassafumsnlfounnesszuumivesigun Taseadruveses
amassunasdszan udu
- MIRsIEHuTIvn (Company Analysis)
- d A o u’: 9 - r'd 9 7o o
aamseiuSindudugaiiovesnsiinsed  Taantumsiimsediszanyss
| 4
13HN nozsvinnvemmdnning Tasedinsinudnunin (Qualitative Analysis) Su'ldun
nmsdenefdszAniomnsuSuavesfuinms dundensameveswiin Insensvoe
TrenuveaSim dudu uaemsiinsei@af5una (Quantitative Analysis) su'ldun nas



a ¢ ~ a - o/ A o 3
Ansinnsuirasgemafuvesgsisluefauazilogiu  Mevwnlszanumisdlsde
fuuazsanjulusimnaa’ld
! - - . L2
Samanilaiuasnsdinsizinianadia (Technical Analysis) FuilunisAnuifoya
P 5 ar 1Y) 4 ° U4 o o o
Tusdauazngdnssumaatoulmivessmmdaning s lmanisaisamdnming
2 - '
11U lusdn
nuaRafsIfungAnssumsnieu lnavesrmmdanindlusfacunsoeinenis
ey lmavesramannindluena Tasnisiinsizieynsunal (Time Series Analysis)
‘ 4 = e ) é é o 4
Fuihuaiesilennadamaniunzadaviianils duedesadndmuy Model) annso
uaasnnaieu Inavesniamdnning Muuvhtuasnnzauzannsainnldefuens

& o o o o ° o o d
mnau'lmuaas1ﬂ1uann5ﬂtmaxumﬂﬁumsmmaﬂﬂ‘maﬂwsw81u8u1ﬂﬁ"lﬁ'

1.2 Sagilszasdveamsfinm

aAnulaseniiiSaqussaadde

1. fnymguiad il

2..ﬁnm‘5‘ﬁmsﬁmquﬁTmmiwﬁasaunmuunﬂwsawn*f}'u (Backprogation Neuron
Network) utlszgna i lumsfinnedeyasynsunm

3.aimes e ndanind Tasldngug lasasdaseunuunuansenindu
(Backprogation Neuron Network)

4 ednufSousmmdnningss unamianindi ldnnmaimoui asee
faseunuunuavnsenndu (Badkprogation Neuron Network) wldhiimunaamaeurila

5. aunsofleudeymdrlilszuutite I szuminnesamianing

-~
1.3 YBUIUAUBINFANHI
< ;. 2 ﬁ o at v oA

psAnu Iassriidimuavenvalunis@nuuiunmsiaumqui Inssisiseu

NULULANTONIYY  (Backpropagation Neuron Network) lupwsvimtesamdnniundlu
L3 o o/ 0’: 1o A o o 1

sutan Taoldnallandnnindves TFB Houndsdudiui 5 fguisu 2536 Deludl 5
NquIsuU 2541



1.4 fumeruveantsdiudiuntsfine

nﬁﬁnm'[ﬂsmufiywﬁuﬁumsﬁmumqyﬁTﬂiqﬁwﬁasauuummﬂwsawm‘i"s'u
(Backpropagation Neuron Network) devinnoramdoning Tasl¥Tusunsy Microsoft
Visual basic 6.0 fhundeefieTumsiann Taefidunertunsdufiuntsaoi '

1. sSaminuazlfulsadeyanaflandnnindves TFB foundsduaind s
fiquiou 2536 Se3uit 5 fqusu 2501 Wfideglugae o 84 1 e muadiy Input-Output
pairs

2. doyaitldenduduszgmitlvadalassoissununuuansenindy
(Backpropagation Neuron Network) "‘ﬁqﬁﬁ"umuﬁ'\iﬁ

2.1 W3 uAUAY weight TR random oY

22 GuwinuBoudlasntmansudeuinsugaGouiudmseds Sildeaanamalu
nsfeudlesingansitond udtdefanmalunsfoutunnegidesiouddel lud
fiua Input A Output $un 1 g udniudr1u1u Network 1ﬁ'an?au§zxnzﬂ§’uﬁinfmﬁﬂ1ﬁ
Mg

2.3 nstfudmnfanaialasmsdoweidianudanmanduidnnly Neural
Network Tasfeundufias Layer ievfustimiin ndaerfeyaglmiinrmansude ! g
fusmimtn ldeesunamRanmaresinganisBoud

1.5 tsslaminmaiieldsuonlnseann

1. ihlefmdnmisuesadluiie

2. hladandnmsveelnsetisiiassunuutuaws oA (Backpropagation Neuron

Network) ‘

3. munnbzgnalélasaiwiiseunuunuanssindu (Backpropagation Neuron

Network) Faolunrsnensainamanning1a
(] 9 o ] ~ ] - o o
4. aunsegaslihinasmud q aunselinsed 1dhnsdenamulundnningla

e - 3 & 3 L3 o
5. emnsatiudununiunsi hdsggadldfunsdmneduaifidauuziReriu



o
unn 2

v
a

mnfaazngugingIves

nuafalunisimguilfTaseisiiassunnunuansenindu (Backpropagation
}] ar a A é
Newron Network) nteslumsnnnsaismmannindFududeynoynsunargtuuynii
- 'Y o o o - é Ad o ] o _ o 9
Suninfnuazysssmmdanindesiimuaien Imaifidavas hifluFudu Sonldan
Taseiuasarsiedasiinsdmsedeynsunaunudgiifududu srwiliiia
d'l ° ] @ o = £ <
aunmanioun ldnnauazenezi lignisdadulelunsamuiilemafanmags 3a23
A g o - (] 3 -2 1} )
fezadnszuyfiransaiunilunslineiuasinnedeyafifidnyus lidududulae
muzuivigsiamanning  ssuuldlasevisiiaseunuunuansewingu
3 4 Jow-
(Backpropagation Neuron Network) (flussuunilsficrnnsaneuaussnindesnisi 1d
prsvigsiandnniwed lasld 14 Iasev1ofiassunuunuansoniny u
1 4 v
(Backpropagation Newron Network) Hituafiafiugiuiin wganssnvesnamannindlusia
wdeadidnyusnouileueioninadonginisuvesnamannindludlegliunazannse
M lunsihmnesiamdanindlusinanld

2.1 'nq‘uﬁ Data Mining
2.1.1 yniiy
d’ 9 ] P Y v ° @ ~ A o t e o &g A
iWedeyndnmsiinnudiaydenisdutiugsnededl sgiiudinsuystuiuge 39l
° P d o o o [ 9 <
arduiufiszdeufudayanarmasaumammivayulunisdaiulednquaslfinds
AN
- 4 a P
woAnssuvesdByamszmsimsmumenanasii i msinneasaumed ldmnzauudan
" @ o -~ ‘ A‘ o ‘g [} -~
shdududiimegsfie dealdiindindaugudeyalumaiudeyamniusuilfia
o 3 2 a 'd ° q ¢
flundsdioya 5o Data Warehouse natlgnifiaumnAemsinseddoyadmaumnhils
Fovin S1d8nsAaduma TuTad#Eond1 Data Mining 1o umzins it linswi
o e JX N A 1 t o
anuduius lugduuudmegigeusgluadsdoyn
Data Mining SufhuadesiiolunisvinnsuuaTifu uazng@nssuvesdeyalueuian
4 o o ° . . & P
ansasudanmiiunudiielFlunisdadule hl¥ Data Mining Whuadesdionldluszuy

Hreaafule (decision support system)



2.1.2 ANHHINEYRIAA1 13119 (Data Mining)
.« . Ao o 4' & ¢ P o ~ '

Data Mining funszuaumsndwaiszdsduiidisvesdeyaiushiniw uaz
miviasnsnmlunslddeyalugudoya

mstuemua Ifuvesdoyaunz Information feiigeusglugudeyavinalvg

9 v ] .
pomumimiiudaiiianwddamnn iesnniudiswdidoyadmauinnua imunsniun
Wsz T 1dRmihdugyala Sufanmsianiniesdienyisdumanulugwmdeynwaz
T lefennudiiuivesdoyadg e lu1dse Tomi aawuand19ve Data Mining
o A - a oS g A a o 9 v o A a ng
funsesiielunisdimsziduqifematialunsdisasdeyauazmanuduiuininavulu

.§ A o L% A' si -~ o a 9/ o 4'
gudeyn indesiieinnunnwzmivayudiindifosivaammiiueie Tasldauuagnune
o LY 4 v 9 9 P - : - g a -~ [ aé a Jd
fuanuduiuisznindeyauas 1finsesilotuiiguiiuiiusimieli FwansTinsed
A w o J o a 9 a 4
niednyarmyasuimauszuaasluglueadnmesaaauiilszneudrgnisiasniay
' 2L o ' ad ° ' o
fhe'll18eneq dadi Tomanezwunmgson 1 lunsdiniideyadaumnn 11¢ Data Mining
L { aa ' 9 1 -
aunsavesnnuduius lunarelialudeyavunalvg ldunz senivmmeyadunienau
9/

ey adoyaiiy

2.1.3 3214N1571191%4U84 Data Mining

§1na13fe Data Mining daulugjerldmudidniuns Mining wionsdum
a a A oA . 3 P 2
dnuaiziianvasdena uane3eudIns Mining doynifhuiissnszurumaniisvesnism

Data Mining 443119 2.1 110A4N321214N13911 Data Mining

St

L RIS N Bt L
o

e R | i

et B e B e R e R

o, R

Select | Preprocess |—pp{ Transform [—p» Mine —pp| Analyze and

Assimilate

311 2.1 n32UIUNM 5 Data Mining

[Jacek M. Zurada, Artificial Neural systems, West Publishing Company, 1992]



luduvesTaguszasdmegsAadufiugnmdnlunszuaumsih Data Mining #20
%«ﬁauﬁni’luﬁmﬁuenﬁﬁﬂqﬂizmﬁua:ﬁqﬁﬁeqmimnmsm Mining  lupszuaumsm
Data Mining fuﬂszﬂaué’awmuﬁy‘uﬁeuuaz"luudazi?yumuﬁﬂzﬁﬂ17ﬁ1‘§1q1u1fuﬂﬂuﬁ’u
w3edesimsaunduumidalmi fadilegiiumaTuladfiaawdnmhiing udlumah
Data Mining fitdasfesldarnmmeulunisiwinfiefinsiinuuuy Labor-intensive AN
e ludavaeiia bilgiulunaduneu deguil 22 ssuralefidudnisheusaz
asu sziunmswioudeyadmiun1sil Data Mining (Data Preparation) s 60
wedidud sziugaiideiinamdWafions Clean foyannzilsziduvesdoyn daunisi

Mining 939 51A131849 10 1o 1dud

Effort(%)
A

70

a L&

50

40

30

. N7,
Business \Data/ Data Analysis of Resul?sP
Objectives Preparation Mining and Knowledge
Determination Assimilation

711 2.2 nlediFurimahanudazduneslu Data Mining
4 ° v & L. aw d
swazideavesn 1 luudnztuasuly Data Mining HA
3 ]
YuABUN 1 Business Objectives Determination
° o d a oM 9/ & <2 -
nsfimuaiaglszasinugatefeszdeudrlefisdlymazarwdsaniinngane
b4 ] [ [
afmuaiagilszasimegsiniusiiudiufismuaduiielusfier 14 Data Mining lunts
‘é * ; ~ ~ ~ X 1
ufilygm Fsludauflezlszasudiomsiinneinigsfsaznmsinseideyadesduiun
d{'l ' o 9 H &4 & 4 2 o A
fideyalasgiinuazdesniseslsvindoymin  FeduasuiissmuisoussdiedansTiuuas

o do a

v 14 [
gnudeyaiz 1Fludesdunduiuifuiagussasdmegsield



¥ []
‘fl'uﬂﬂu"?! 2 Data Preparation
£ 4

P
TunTUUNIHT Data Mining 92 19nszuaumsiits 60 wesiduazseszilszneudas

1 4
3 Yuanu

Data Selection

alszasAndndemassydnumsinfondeyaiidesns uasihdeyniilidesns
ponll Fudumsuduvesnswioums Minng  nsidendeyascnlfouuasaniag
thszmadnngsie msdenlidwndludngs arwduiuf sufluszdeadrlendnumng

Uszandoya arannsoszidhlaf1d dalsdoyadl 2 Sruuz

1. Categorical
- nominal ﬁ'quilsi‘lvﬁﬁm’:’aga"lﬂﬁwaﬁnm (FU ADIUSMITUANU (single,married divorced)
- Ordinal ﬁwﬂsffﬁﬁm’faqaﬂﬂaﬁum 1 Sasims 19iasiasAavesgndn

(goodregular,poor)

2. Quantitative
- contimuous AU TMIAYE 111054 (real number) 191 Foryasivld
- diserete  sfitussifumus iy Gategen 1wy doyasiangnd
aunlsdmiuniniieniu Data Mining (36071 “active variable”
Tunmisifendeyndassiiisiierguesdeyadindu doyaorFnvosgndr Seesiimsdon
tlastienidioraninl

Data Proprocessing )
lunssvumsisrifinadeyainnuniidignidendunnnaszuinums paa
Selection eﬁaﬁ’eummhf‘:azﬁ'a«fluﬁeyaﬁqnﬁ'mﬁw%’euﬁm%’unm‘h Mining unnfedeyndi
ommsidendeyn (Data Selection) e1veziideyad higndes duuluduneutimlszdud
wdesfiorsiuiudn 2 Usudude
- Noisy Data fiudeyaiifinuaizuandrnndeyaiimanisals Sendeyaiii outtiers feg!
23 uaasdoynsig uare 18 14 Seeziideyniuandnindeyadu
- Missing Values foya#t hilégnifonnanduneunside ndeya (Data Selection) Fadroya

& g o 2 ] A ' 4
niivaresnenszdaicld uadfeyavaiinaewszunudoaunde



Income (thousands)

$150A ©
$120
$90
$60
$30
>
20 40 60 Age

71 2.3 uamsdoyanig uaznaldnld Seasiideyaniuandrsnindeyady

Data Transformation
L3 = é . ~
Wumsudaseyaliglmaansinszddsozinimuriavesilymuazszuasld

| o A s o/ - - » 3
g ludnuug format foyafiasefusaneTiiuyed Data Mining 7il%

| 4 [ ]
YUABUH 3 Data Mining

Re2

1 4 4
Wumslszuanadeyaamsanesivi lddmual luduasuiise fiamduiuidy
9 ] 3
msinseideyauasvumsuiinmun Taofleviludauves Data Mining ud281993Avediou
¥ 9 . 1
adv libinluduasudl 2 Tuil Jumsiaunludiuves Data Mining szifeadeadiumsiédan

a3flimaroquuy

i 4 '
JUABUY 4 Analysis of Results .
- r'd A °o_ o a2 A
tflums"am71:'nwa'ummﬂJszmamwem‘mmsuﬂammﬂmmmzﬂszmunaﬂﬁ
. . ° U A’o o - o - s
10M15 Mining Mshaudauiisufiudedldinuz lunsimmzddeyauazasfiaszima

P o ° ..
319 Te9zdnaoandesiun157119 U84 Data Mining

t4 [
YUABUTA 5 Assimilation of Knowledge
flumssasaumnad lomegsAefiiunouen Analysis of Results whludu
A [} A z Y e 1
awdiiverh 116 uTemade Tl luduasuiissiindneg 2 dszn1sfe
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- uaaurfangsnIndunuing

- agnuaTiez1d Information Tnail18Use TonTgege

2.1.4 Data Mining Operations : Predictive Modeling _
3 . . S
Hulueanialu 4 Taea (Predictive Modeling, Database Segmentation, Link
. « e . Y P ar ~t o A 9/ ar
Analysis, Deviation Detection) Fednuaziadiodumssoudvesuyud Avszdsudlednuae
a A < ] 9 A s:y Y o ) Ad 1 & o a =3
yaanaftozdnmediumeTs ezl Tumaiilunsimsedgudeyaniiogitedaduludeon
] 14 ] ]
dnuazdoyaiideans avifudeyanfiegheuiludeyaiiauysal Swwei i lumalddwinng
TRedrumunzay  Tasn1siSudusrdeslfimevdigndeenu Tunaiie lumasy 1aiudde
[ [} 4' [ A o ) i y . 4 o e =
dunalniiq diedaneTnuhnusziFendt “supervised learning” FWnWULAIIHINIULET

dnwaizad1eny IF THEN Aegii 2.4 sguansdla Predictive modeling approach

gﬂﬁ 2.4 8UTAIDA Predictive modeling approach

3 Qr t - ar b A %
vingilil 2.4 dudresnvenSimlseiuts Fuaaiday decision wee Al IRTIZT
A -~ J M oy o/ s H I =
muffenieziiaty wu drgadrlfuSmsdszduvesuiimiinunnndt 2.5 1 uazldusag 2
13 gadfszenidnmsvintseiu fudu
14
Tuanliezgaiimuilu 2 phase
- Training phase mna?f\:msa’%‘mﬁmﬂaifum’lnﬁhﬂ%’ffeya‘luaﬁﬁ
¥ [
- Testing phase Wuefamsasivaeudilumaiianie’li Tavlddoyangautiuerlidmsy
. A ¥ [] [ .« .
Testing qmmxi'flu%’agnﬂuazmunnﬂaga Traming
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Predictive Modeling 52n81A2% 2 AnHME

- Classification

siivifieyaudng record ‘lugmﬁagafrﬂasﬂzaéiuﬂdu"lﬂﬁw Taoudasnqudessyari
'y dedusany

- Value Prediction

wlflsuiiusnudeiissvesinuiiinninadesiugudoyn isudesnisiinnesae
panfez1§gadrlmilunisvese Tavszdeeiing Mining foyainrfifiudeyagaduinsan
Sedoynduqiinnnsaialdivy anwaunsanadinniy Fadulsfiosllunsade
Tuairy o1guesgadt 31018 dszidamahsouudden dnauanluaseunia szdums

fnw Wudu

2.2 MIAATIZHBYN 1A (Time Series Analysis)

flgyieynsunal (Time Series Problem) siiumsman Seaiier 1dnenaa
fniufvesmneunin

Soyadganesesiinnudagunluddumdiiiu o)

Arfisdesntsluntswensel (ot

siluvuvesnsutlasdeyalu Time Series {t(n+1),1m)}
afisdesnsesfiowedlugiuudndusugliuuvesdeyanounih
auuatifeyasgluddy «1)....40)......t0) S1uaudeynlugae (Window) sefinnsanen
aduiusvesamAs Uit 91ngd 2.5 Swaudeyalugaanie time lag sxiniy 5 Sidu
(Series) Tioesimnoanuinesdl 5 asdifisnsdeefionsan fuguit 2.5 §1 cohumn qatooziiiu

o e ¥
KON TEROINIG

00 t1 €2 3 ¥ t5 t6 t7 t8 19

lag=5

311 2.5 Time Series with a Window of Size 5



Case | Fl F2 | F3 F4 | F5 | Goal
1 0 | tl B | @ |6
2 | o 8 |4 |65 |®
3 B | u |6 |6 |0
4 | vl vt |6 |7 |8
5 || 65w |7 |8 |®

@159 2.1 Transformation of Time Series to Strandard Form

3UUNMSINTsu40YA (Data Preparation) seautiu lalTugaiuy

- MIMYvesdeyn time lag vzdnduly lRvinarsnaasudeya Aegalii 2.6

Prepare

Data

Apply

Prediction

Change
Method

T

T

UM 2.6 Iterative Data Preparation Model

12

[3 ] |4
- yuziimmadnineznnnsalluadelil wu Tdeyavamnaq@enlunm 1 1 uda

Feamanensaimiluilae llesfiduiuniila aund Q). . (-12).60)} ¥4 €o-12) Aosly

nmilegiiu tag o) Aedriswenensailuilialy dusdesnisneinsaln lnasen lifes

o1n nag it uveie

2.2.1 UAHLIADIN Time Series

221.1 ﬁ]ﬂﬂqﬁu {Current Value)

e lutlsgiiuezgnlflumsnensaififesdsmonsailunardalufidasu wu

11 IS HUINIDIAD i+1) ag i+ szuenautlefiFuansulasuntag
flogiiu «D) Amesnnnsaidsuiiu «i+1) uag «i+1) / (@ 1 1l 1l

1Ry Amauuandees (+1) - o) waz 1) - o1 - D adseziiul lugduuu@sady
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2212  auademalfauuilas (Moving Averages)

i

Y t(J) e

. 1
ma (i,m) = —
m ;.i"ma+1

NNAUMS 2.1 Auniweswihiy m semdundsmaniiounlaswesfeyn’ld

gazalannasmenduilelinsnlfswased@assiaaasauns 2.2

t(7/) = mean(i) + error (2.2)

2.2.13 YR Lt (Trends)
rasavesnuedonsnidounlawedeyalusdnsziaaunTiuvesnswensel
14 qtuﬁnumwmuuﬂﬁuﬂzd"ﬂé’qamnﬂ?unzﬁtxniwiwmﬂﬂfqﬁuﬁnfhm?;ﬁmsnﬂﬁ‘ﬂu
utlag
t(i)y - ma(i, m) (2.3)

(1 [ v
wiesnazlsumsussninduntonisalfauulas Aniudeyauiy Time Series 9

- as U4
ummﬁmt‘gmﬂumi‘ﬂmmm

2.3 nqufihisewiinddn (Neuron Network)

X
23.1 nquivadiszammae¥inguiiesdiy Biological Neurons)

4

pafsensuvesauesyuiinlszasu i@ remaddszam uiefreuilszinm
o & A ' o 4 o
10" & Taowadlszamuingiduidenlode lFdawadissamduqdszina 10°
o $ v = -3 - & o 1 4 [
aznalumsdunldsudeyaszuiniseudszia 10 ° fndl Fnividunadedioudy
o ° - 2 < 104a A o ¢
nalunsadumsinuyesaesufiareinifnaufiss 10 ™ Jui dnyusveuradlszam
meshamlseren'ldae 3 daundnde iau'lase (Dendrites) Yo (Soma) niedaad (Cell
body) 58110AFBU (Axon) dufidenssnindusadtueaveuveusadsuqitegseuqdis
A ' o o I'é o o 4 A []
Fond1 Tauudd (Synapse) Taeduaulasieeiudygunnwadlszamitegsouqdierim
melanudddnlisomantt Fdgepadiduniide dszqdiinaseu Tandjaseineiu
o [ a d' as A as o ° 9 A as A 9f o

szihmsylSun/founwtvesdygnudidun  Fradwhwiisadygreidunuedah

(Y 9 o/ Ay [ 9 os Sl L o P as o
msﬁaﬂtymmaen"lﬂ'lnnuummu mamuﬂa"lnﬂmmaaauq FIAYYIUNBDNINAAFAN
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Sewusihuudygunssdulifuraday ndnfe Sdyeaiidesnninduyadi
§1119u 100 A¥adeSud foirdyg adidesndluaaiuznisnszdu (Fire) Taovia lals e
Tedanadieennnradlssamlugvesaniuensnszdu uazhinszdu Not Fire) Ty
1=mzfﬁagjsam’fnmﬂm'mu°lm‘éeu”l'uﬁlﬁmi’n’mﬁ‘v‘iﬂ-r’t'mmﬁ'ﬂs:ﬁmnf‘iﬂﬁmuzfﬁumﬁagﬂ

n2.7

o

= . o

: @dﬁi& ; f«éf\:\_‘é\@b\zﬁ\
E‘:\ . %ﬂw;" & \%
VBN

311 2.7 uermusadilszamuyminadaing

{Jacek M. Zurada, Artificial Neural systems, West Publishing Company, 1992]

232 fapuveazadiszamidies (Artificial Neural Model)
Funsznumsfsumnsinuueuras aueseseiisia Seuaaalas node uag
Yimiin (weight feguu Lick fi¥suisny node FegUit 2.8 9zuaRsa neural network i
Input Layer ,Hidden Layer Ha® Output Layer ﬁﬁ Input i al,a2...... sl weight diu
wl,w2.... H3981092117A4 1 M1i10v83 Neural Network '1R&20317 2.9
Input Hidden Output

Layer Layer Layer

3 19 2.8 Multi-layer feedforward neural network
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al Transfer Function

F()
az—T’@‘T* —>

O =F(net)

net = z w,a,
=1

Transfer function flo

2
F(pet) =—————————1,4>0
1 +exp(-/1 - net)

1
Fae)=————,A>0
1+ exp(-ﬂ - net)

+1, net >0

F(net) =sgn(net) =
o= {—1, net <0

+1, net >0

Jlogi] ek {0, net <0

gﬂﬁ 2.9 A unit of an artificial neural network

a1 Outpur MiesnuszgnassaielTaedauiiGondr Aefdunszdu (Activation
Function) mildoniladfunszduiiominfisadszamiaufidnyazmioumaiilszam
MeS2Ine ndnde sradnin ldnatleisunsedudindfieglusag o §e 1 Sredagai
pennInradn T Inaddnsaziilugaureanisnszdu sramnsamuAIMINgYe]
anmuzmInszduveusadlszamalnnl 1 uazn1s hinssqudaes o sluwvvesilefisud
nmugﬂunuﬁai’:

1.Step Function FuitediuiidluTasenounusuier (Single Layer) de14luns
ulnadin net input Heglugilvessderiesieglugiveslunts Binary) fle 1 1az 0 wie'ly
Tnad1 (Bipolar) fis 1 tag -1 fefiduioz18ams Tad (Threshold) Tumsdmuanisulassi

] o A o 4
FuSonilafiguiii1 Threshold Function 13® Heavised Function Aarun 1y 2.4 azgald 2.10



16

f(net) =1 If net>=0 24
0 Ifnet <=0

4 '
Taofl net o net input veuwadulszamiion

O AenunsIvad (Threshold)

f(net)

1 I-—
net <=0f net>=0

51/ 2.10 dp Wiz EN1S Threshold

net

a o ] £ 5 ] &
2.Sigmoid Function (Huilafgun 14 lumsuilase net input Ifeglugas 0 81 Faison
! o . 9 % bW 1 2 T . [ { Vg O
31 Binary Sigmoid function ¥380g 11324 1 14 1 §eiFvn11 Bipolar Sigmoid Awirasuauns

2.52.6 une nazglii 2.11,2.12
flnet) =1/ +e™") (2.5)

a P-§ 1 . d P
Tao net #8 A1 net input vouxaallssamina

e fio flafdusnd TS uuu@en

f(net)

Net

'
=t o

1 2.11 nnvlveaiteanulum3Bnuead



Yosmganazmalulagmamuna gon,

f(net) = (enet _ e—nct)/(enet + e—net) 2.6)
Tag? net A9 A1 net input vouraalszamiion

e fin Hadsuend TalSuunden

f(net)

+1

net

-5

51 2.12 nalueavian¥ulnarEnuees

23.3 mienaeulasealsvamifian (Neural Network)
319 1y Neural Network 31 2 3378
- M3Bou$ (Training) (riuily
® Supervised Learning Asaeufiveniiil nput naiied] Output ludnwwela
® Unsupervised Learning N13aause laivend1 output aastiinediels Taold mnputidlal
113 Neural Network 3iu9ziF suueaiuiesi1 Ouput masszdlusdinls
- Query (Interrogation) ndsnnFeuiaFeuds udaiuer 114
uftiiez1¥ Backpropagation Algorithm Tumsaeul¥ Neural Network Foui (gg1l 13
lsznow)

234 Insseiiseunuuuunsenin i
(Backpropagation Neural Network,BPN)
TasetsunsennunsudiuTnsevroftsid Input Layer,Hidden Layer Wag Output
Layer ﬁﬂgﬂﬁ 2.13
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Input Layer Hidden Layer Output Layer
z() () »o,
° . )
°
—» %

g‘ﬂﬁ 2.13 Mulitilayer Feedforward Networks

Seidunorlunmhauded

- e uduiy weight iilus random 1feuq

- AwihnsBendlasnimaceudsuinzugaoududmieds Sildedanaialunsoud
Hevfingamsisond uadifeRanmalunGoufunnegidesiouide ) Tudidvua Input
{1ag Output Fun 19 (Z,1d,) ufasi nput ﬁzgnﬂau‘lﬁﬁwﬁu Input voaTas e tasdi
fu Input ﬁyfnzQﬂﬂszms"lﬂﬁqﬁqsaﬂm‘?wﬁau fsudeuiazmeziinsinaum net une
fnet)

- dsummmRanaalasniseumnnuianmanduidianiy Neural Network Taofeu
niufias Layer

® fmuanAay Network 3 Output unit k FntumaawAanan (error signal term)

AYTUNIT 2.7

5, =1/2(d, -0,)1-02),k =123, k @7

d, fi® 1 Output 934

0, A1 #i1 Output #1 14910 Network



19

¥ .
® dmuAuAng hidden unit j AMUUAIANVAANIA (error signal term) AITUNTT 2.8

k
8y =1/200-y})> 6uWy,J =120 J (2.8)
k=1

Y fi® f1 Output Y8UAnE Hidden
W fie m Weight Y84 Hidden

- 15y weight Iaeandeetuanuia

® M3 Output Layer weight A4a31A15 2.9

Wy Wy +164Y; | k=123,.K (29)

y
W #iD fi1 Weight (AUU94%U Output

n fio M Learning Rate
® F M3 UIAAY hidden weight AIANNIT 2.10

Vye——Vy+16y2; i2123.7  (2.10)

SJi= 1,231

9y
V fie A1 Weight [A3v999U Hidder

n fis M Learning Rate

A o o k4 o ' - - ' A ° H
iievhsuaSmmtuasudinaniideng Input uag Output dude llumheuasuiis
nuanez'l8 Neural Network fififn weight A9 gndes udrannsaeideyadiendiu Neural

dy ﬁ o
Network 1 laifisnfasy
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doduaztosrinlu Backpropagation Algorithm

Jefiveq Backpropagation Algorithm

- awsaissudniudriuivesgiuuy ldnning TasasBouddensguunudisieiios
Foug

- finewdandulunsSoud wuaunsadendniau Layer 14

Yorausa Backpropagation Algorithm

- dealfnamnalumsiSouives Network

- ewdanudumanlunsoudves Network dudiozindoyardrluf hiaunsoyiy

Network '1& nsin1sezud 18 Taatus112u Layer isin/asugavesdoyaild Train

24 M31¥nguf Neuron Network anwennsainmmdnnind
<4 o a0 A « e . . .
U 2 approach ¥1AT gm‘lumiwmm UNNNTITUAB trend prediction 11O price prediction
g, o A A % a P a
trend prediction 9314 umsdaduluile wend Hmafasunlasiianie Famsasie
sz1¢annu @ludlanfuseinen)
. (- v A & [ . & a ¢
price prediction 9x1¥lumsdadiulsdanniezeguu time frame Finwliariaeld
» 3 v |
o (FaTuamsedy) Neuron Net szannsaifouiisdunlsiddmiunsdatuliendn
o ° [ 2 T Y o (]
wind  doynlushaaunsassinnlalu neuron net Fedoyamariisrinadnioguds uaz
- < o 4:& ‘g 'y o o2 [ Y
neuron net ANTAVLEEUSAMTNFOINIVURIB INMAINING dlirasAsgy 2.11
A A of 3 ' o A ° Y a oy A’
Neuron net aunisafszmideyaizuiudrhiddgnesililbansiianaia uozesy
v
FamsTE s Pattern nazinea1lueu1nn AUANYULYBY Neuron Net 9zgnainende

& < { o
ynluofa Faazudas block diagram 117519 Neuron Net Alszauaamdidalunneinsed de

119 2.12

| 1 month later
Earnings growth
over the Jast 3 Neuron [ 3! 6 months

net
Long-term debt as P
1 year later

% of earnings

g'dﬁ 2.11 Neural net architecture for predicting stock price
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gﬂﬁ 2.12 Neural net architecture for predicting daily gold prices based on S day pattern



UN 3
SEmsdutiumsanm

Junsdnmalaseud seflumstimguiTasshedssamfonuunuansewm
iU (Backpropagation Neural Network) umianndii Tusunsuneufiunefieunlszgndld
Tunanensaisnmanning Tasuismsauitunmsdnuesmiiv 4 daufie

3.1 dauvesIassadsnuudines

3.2 duYsIdaneI T

3.3 dauvesdeyo

3.4 aauveaTsunsy

3.1 dyuveslnssanauuusiand
Tﬂﬂﬂ%’mmm‘imewaﬂﬂs«iwﬂszﬁmﬁﬂmmmmﬂwmwmmi?u
(Backpropagation Neural Network) ‘fﬂﬁ‘uiﬂi N'lufrﬂi ¢ARYAIY 3 ‘x?u fio
1. $uBuva (aputLayer) munsaszyinausiuya 14
2. Fusmiau (Hidden Layer) mmsaszqﬁ'lmm?ummﬁmﬂmmsﬁmm Node lu
saauld

t 4
3. $181dYA (Output Layer)

3.2 dauvesdaneisu
sanestuvedIasesssammoniuuuANTs NI UNYU (Backpropagation Neural

Network) A umswann TdsunsudmsuTasenuiitiduaouasi

L4 . ] ]
Fumoudt 1 insulasfieuenn Text File Weglugal o 84 1 niensdifufiu Database fing

wilasauily Text File nouudadautasivoglugy 0 da 1

4
a4

] 9
Funoudl 2 Muasnimiin (weight) 1ABMIGUAMAAIRYTEHIN -1 1

¥ ¢
Funewi 3 as19a813181 Error Yioond 0.05 Avynganisiindeu
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} 4 ] ¥ [
Jumouii 4 uanziiaseuuusuBuNN (nput Layer) sxgadmuadaearlu Text File 114
v \ A A 'A z o [ 3
udasliiisegsende 0 S 1 Feezlinduymivannsadmualddensszynndmau
Lag finfoe
: P ° v ] ~ n’: Py &’ A
JUABUT 5 FIUINMIAWIN (nethil) VOUAALIITOULUFUBAIAUTUN | (Hidden Layer 1)
s ldnnmsmaasuvesmsguiuvesdausnag (whl) uazBunamdunveunnzg
P
FULARAIRWANAT (3.1)
o d‘
$112U Lag Aiszpdan
nethi1[h] = . (input(f] * whi[II[h]) G.1)
I=1
- 00X o -
whl 90 MU UNUBIFU Hidden layer 1
ke
h flo  $1mIuUtITOUVBITU Hidden layer 1
9y
fis  §1uIUTITOUVOITU Input layer

y
Input A9 UOyABUNNIINGYU Input layer

3 P o [ i -~ - 3 % 4

YUADUN 6 mmmmmnmﬁvm (outputhil) YBUIARZINFIUNUSAAUTUN 1 (Hidden Layer
° o . * ‘I ~ ‘;l . . . A

1) Tagvimadnioin pethil[h] 1ﬁ1qﬁ4ﬁ'1muaﬁmwu (Activation Function) FUAAIR0TY

15 (3.2)

outputhil[h] = 1.0/(1.0 + exp(-nethil [h])) 3.2
h G0 snnuilasouvessu Hidden layer |
nethil e Fi‘llﬁ‘ﬂ‘llﬂd%ﬂ Hidden layer 1

exp) Ap  deisumndTufuuudea

& o e o od ' - & a 2
YUAOUN 7 (NF8IN 2Hidden Layer) MTUINNIAUUN (nethi2) YBUANSHITOUVUTUTAAUTY
#i 2 (Hidden Layer 2) fhusfi I§anmammasnveansguiuvesdanlina (wh2) unzdu
vm'?'u{hm (outputhil (h) YBUANSH Fauansdasauns (3.3)
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$142% Node 84 Hidden 1 fiszyidnn

nethi2(j] = 2., (outputhi1[i] * wh2[il[i]) (3.3)
i=1
- [ :, o g
wh2 @9 anivminuesyu Hidden layer 2
9y
i fie  $1WIUITEUYBIYU Hidden layer 2
i fla  $1uautiaseuvesu Hidden layer 1
outputhil fle (WY NIINFU Hidden layer 1

» 3

Supeudl 8 (n3dill 2Hidden Layer) SOMIUMAUBIAYN (outputhi2) YoeugaiIToULUEA
E 4 1] ' 3

AUFUA 2 (Hidden Layer 2) Tatimnadnionn nethi2li] whgilendunendndu (Activation

2
Function) FTAIAWANNT (3.4)

outputhi2[jl = 1.0/(1.0 + exp(-nethi2[j])) (3.4
9
j fis  $1UIUHITOUYBIFY Hidden layer 2
¥
nethi2 o Ainyesdu Hidden layer 2
A
fl

expO)  fie  Wensuend luSunwiFen

z { o ' A - n’l‘ \d A
Fupouil o drurnmain (aetout) YBUARLITITOULUF UL NN (Output Layer) 1#1 14910

AISMAATINYBINAANYBIRIISIA (wo) tnzBunaiid e wdnyg Aeaums (3.5)

$142U neuron 1 hidden layer fiflouidun

netout = z (outputhi2[i] * woli]) (3.5)
i=1
i do  swouihsouvssu Input layer 1 #5® 2 u&2ua1dl
ﬁ Hidden Layer
outputhi2 fio ﬁumwmmi‘?u Hidden layer 2
wo fo smitminvesu Output layer
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e’l, { ° ¥ v ~ 3 d
FuAOUT 10 FMIUNIAUD A (output) YBUARZTITBUUUFUIBIANA (Output Layer)
Taoriwadnian nethout i1gHeAFunOAANFU (Activation Function) A1a1A1S (3.6)

output = 1.0/ (1.0 + exp(-netout) (3.6) .
- [ | &'
netout Ao ANUAYIIYY Output layer
exp() fo  fadFuendluTunuden

» ’
?Illﬂﬂuﬁ 11 fUIUMINNAANAIAINANATT (3.7)

errorp = (1/2) * (target — output)*2 3.7
- ]
target fo  Authnue
9
output Ao AueAYMuBIFU Output Layer

4 ] 9
Jugeuii 12 furumiAnnaad (delaout) Y89%U Output Layer AITNN1T (3.8)
deltaout = (target — output) * ((1 - output) * output)  (3.8)

- '

target fe  sAufhwie
r-|
a

¥
output 8 mmw‘{wmmi?u Output layer

4
[

: d o 1 1 1 o o 4
Jumeudl 13 funamiAuAadIn (delta wo) MdealfiflusmdmiulfnljnanFuedym

(wo) AN (3.9)

delta_wolj] = deltaout * outputhi[j] (3.9)
. ~ o = : .
j fio UIUUITOUUBI¥Y Hidden layer
t 4
deltaout fis  AuUABAIUDIFY Output layer
9
outputhi fle  AUDIANMIYBITU Hidden layer
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n’/‘ Py ° * . a q’: 4 o
JuABUi 14 AMIUNIAT deltahi2 YBIBAIAUTUR 2 AeaINN1T (3.10)

deltahi2[j] = (delout * wh[h][j]) * ((1-outputhi2[j]) * outputhi2(jl)) (3.10)
j do  $1mauiaseunest Hidden layer 2
deltaout Ao sueadwey Output layer
ouputhiz e suedynvesu Hidden layer 2
wh do smimvinvestu Output layer

¥ ] (]
Sumoudi 15 fmnamaAuAnA1Ia (detta wh2) fidseldiffusidmivliulinagaeu 2

(wh2) Aeanis (3.11)

delta_wh2[j][h] = deltahi2[h] * outputhil[h] G.11)
j fis  $1uutITeUYDIFU Hidden layer 2
4
h flo  §mauiiaseuvesdu Hidden layer 1
deltahi2 fia  Auandwesdy Hidden layer 2
ouputhil ~ Ae  {oyae AYNINGYU Hidden layer 1

& ! e i v " W &
Jupeudl 16 fuaune deltahil veuAasFausui 1 Faliauniss.i2

n
deltahilfh] = ( z j=1 (deltahi2j] * wh2[h](i)) * (1 - outputhil[k]) * outputhil (b)) (3.12)

h s Swauihseuvestu Hidden layer 1
j g0 snnufiaseuvesu Hidden layer 2
deltahi2 do  suaadiwesdu Hidden layer 2
outputhil fo  AueWAuBITU Hidden layer 1
wh2 fie ?1'113"1?!1.71’1“116\1‘??11 Hidden layer 2
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L4 ] [3 a
Jugeuii 17 fuaumiauaad (delta whi) fidedldiilusmdmiualsinlsaagaau 1

(wh1) A3an3 (3.13)

delta_wh1[i][h] = deltahil[h] * input[i] (3.13).

h do  $aufiaIouveIRY Hidden layer 1
i do  swauiiseuvestu Input layer
deltahil fo  fuaadwesdu Hidden layer 1
input fi ﬂ'ﬁuﬂmma?u Input layer

ke
o

v 3 +
Jumouil 18 UFusnanivueIdYm (wo) AITUNIT (3.14)

woljl .., = woljl,, t Learning Rate (delta_wolj])

wo. fo  smimiamdalfuen
wo ,, f® snimifadeuuius
delta wo  AB  AuRAAUIAYBIA Output layer
j & $nnuiiasouvesu Hidden layer

> d’ o v A't : - o
Jugoui 19 Ususansudamu2 (wh2) adaunis (3.15)
wh2[h][j] ., = wh2[h][j], + Learning Rate (delta_wh2[h][j])

wh2__ fie smfmTaves Hidden 2 wial3ush
wh2 , fi® sniminves Hidden 2 Aoulsusm
delta wh2 A9 AUAAINAYETY Hidden layer 2
do  $wouiiazeuvssdu Hidden layer 2
h fo S wauiisouvesiu Hidden layer 1

(3.14)

(3.15)
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1 4 r [ .4
uasui 20 YSuaIaNFUSaAUl (whl) AAUNS (3.16)

whi[hl[i] ,, = whilh][jl_, +Leaming Rate(delta_whl [hlGD (3.16)

whi _, fie sinTnves Hidden 1 nda$u

whl , fi® amimiAves Hidden 1 foualius
delta_whl g0 sunadavesd Hidden layer 1

j g0 $mnufiaseuvessu Hidden layer 2

h 8o $mauiiasevuesdu Hidden layer 1

» ' ) y
sugeuii 21 nawsuideu lumufidmua fe §161 Error 1i0n31 0,05 Tinganisinaou

3.3 dauvesdoya

gy

TuTdsunsuildeyafisudnneududeyaramianindornsuihusidanionm

ila zﬂunmxmﬂagaﬁ sudnudaiiu 2 uuy
1. TextFile

sulaglddiegszning 0 84 1 Taemafnafiqaudninnms
2. Database

szutlauily Text File ndaulnsIfiaregsendn 0 e 1 3nd

3.4 dauvaslilsunsa

‘: - D) o i
msanu Tasenuil 1818 Tdsunsudyauda nefdu 6.0 (Visual basic v 6.0) 1un1s
wennTsunsy dodmguiadiluils noui Iaswesdssamiennuuiuanssnwundu

= & A o s v & A o 9 ]
llﬁZ‘lli]‘Hg]ﬂ‘l{ﬂﬁl!'Jﬁ'm'll'73Qﬂﬁ!W91ﬁuﬂ17WU1ﬂ‘fﬂli1ﬂ1ﬂﬂﬂ'ﬂ?‘WU FIUTANAINU19DA N

4
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Clear Value Fashaaiiu Bl File Wy mlumanfdounlas Weightsi
Output

About data format vendsdnpuzdeyafiannsavzriud Network 14

3.4.2 1174190 Load Data

11 3.2 ueAINI198 Load Data

910314 3.2 szuamsianistideyaifignisad1e Neuron Network Feoz1itie
- TextFile $saunsadenitnzien TextFile Tmuunlasnafivinomy 1 szamnsniden
'|&102181 Text File 910 Ty nda9rnsiunaiin ok Tsunsufisssinsinlaslii
A1egzning 0 i 1 titeri 1931 Neuron Network #e
- DataBase #99zaunsnideniiezier DataBase Twudunlasnafivinoiny 2 wilsngda
g1 33
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gﬂﬁ 3.3 Load DataBase n{ﬁm'lu Neuron Network

angileziuiezuansie DataBase fisuden ud9zavie Table Wanuaiuiiogly
DataBase dumevannsaiden’d udanasls Show Data ﬂzuami'fegjaf?muﬂaaﬂmuaz#a
Field vavuaeenindan  udaSudeniunezer Fied Tmuiudeyadiliafia Neuron
Network u¥nailal Save to Text File tftoutlagTuliflu Text File 8nfi ud2ezurladlviiineg

521319 0 83 1 dsazansah W1ld



3.4.3 %1198 Build Model

w, Create Model

727,

-04
690819831137E-04}
7 257056982222E-05|
.71596085575446 e 328504366861E-04

716455442838344 | . ¢ 392343251512E-04
314621168433E-0

Y

S S5

2.70488015344548E-0
11.31516943865439E-05

nngezdesszy

- 97U%U Input ‘ﬁﬂﬂ‘ﬁu A15a3 19 Neuron Network (Lag Input by)

- 97U2U Node ¥®4 Hidden Layer i?uﬁ 1 (Limit Node on Neuron Network 1)

- 974U Node Y84 Hidden Layer ‘i?wﬁ 2 (Limit Node on Neuron Network 2) 13 23 Hidden
2 Layer

- YUNIAYDY Training Set (11U %)



- YUIAYDA Testing Set (T4 %)
- M Leaming Rate
- M Error Accept
udanatly Build Model 1#Ba319 Neuron Network amideuludiszy 13dedu
Tals1n3119291715 Train Network 11)ausi1 Error oandn 0.05 feznganisads Network
uﬁ’aﬁqmaiwzﬂsmgﬁﬁ'eqm?aﬁuﬂﬂ'u’u'ﬂﬂf'\”ufhﬁnimu1nsm"lé’1fmau Train
tag Test Tumsn 188181 Ermor AuRAsves Eror tazsnnminlslsiuves

Error 11’1"ﬂﬁ1]1| Calculate Error ﬁnzﬂﬂngdnq‘lﬁg

3.44 111190 Prediction

.664833617021277
.704787234042553 .715427957962219
.700354609929078 .71689821352174

.726850354603923 .717882515523453
.740248226950355 .718400377986055
.731382978723404 .720365159372393
775709219858156 720999566124246

31 3.5 Make Prediction



34

angilsiidesszyitenansalen
- deyaerveziily
Text File
DataBase
fowdnlasnsennvivhee
- drwudeyadn (Lag input by) Unfiag defalut Gl ¥euais Model
- $142% Node 11 Hidden Layer 1 1nfi9 defalut s l¥meuadia Model
- $17% Node 1 Hidden Layer 2 n38ili 2 Layer Unfioz defalut s l¥neuatia
Model
udwailuwennsainmuanmind foldnandnmindainensalld uazi Error i

wmld wiecansauaauiunnvidenisnailn Graph aagui 3.6

1 132537 4961 73 '85_97 409 121

51 3.6 nalfSeumoyszvniismedeiumiinensalld
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3.4.5 1111199 Clear Value

aatas Neuron Network usnizoudesuda ufaddesnanlfousideyadh uda
a?13 Network Inai sxdeaimsdremanaesnnesy msizlunsadie Network Shuozfusi
a199 1311y Text File

345 ‘Hﬁ'ﬁ!ﬂ About Data Format

szuenssnzdeavesdoyaiiazriudignisade Neuron Network
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Aenunuansennundu Taolddeyanatlandnnindves B Foundeduaiudt s iig
010U 2536 Fa3udt 5 figuiou 2541 HhudeyaiilFlunsiinaeu modi ldvnasduiunadnm
awsangyI&wd

41 manf3audaunaildenn1s Training

windeyadimsamanuanii 1 Gamdnningesa) iwai1e Network Tagdmua
b Lag Input by = 3 , Limit node on Hidden Layerl = 6 , Learning Rate = 0.5 , Error Accept =
0.1, Training set = 60% yasdoyananua w2 l¥naminnsnifinmnsallddmanamanian
# 1 Gwmdamindnnensalld)  tazarlitfouisussninnamdanindeTefusm

- o A o/ 3
wanmswdn ldnnnmenseinegili 4.1

1 10 19 28 37 46 55 64 73 82 91 100

3

51l 4.1 Training : nswinBeufvsznhanmminnindedsiunmudonind

fldnnmsnansel



42 maSaudtaunaiidonms Testing
vindeyadamsnsd 2 @amdnninds3y) lumanuan wudhlilu Neswork i
afuiSondeaudaTasdmuan Lag Input by = 3, Limit node on Hidden Layerl = 6 , Learning
Rate = 0.5 , Error Accept = 0.1, Testing set = 40% Uﬂﬁ'ﬁ'ﬂgﬁ‘ffdﬂuﬁ o ldnsmulSosudiou
swienamdanindeTsiunamannndi ldnnnmensaifegld 42 Grmdnnindi
wonnsel'ld) Jumemuan uazldAunfiovss Eror Uszansl 1.95979053445629E-03 aza
A1 515U Y84 Error 15230104 6.01501722908322E-08

1 10 19 28 37 46 55 64 73 82 91 100

31 4.2 Testing : asliFaufsusznhanamdonndosduninndonind
#ldnmanensal
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- M5IIAT1z AR IMNT S (Industry Analysis)

MR vgaamassuniumslingeiaesganmnssy  (ndustry Life  Cycle)
anmAsamatasMILYtuansasusuInavega s szl Iiudasinsiedy
@ulaedrels Feduegiuiesonarvediadaeiy Wy ulsovesigunafierlims
afuayunaiiugilassa Taolaseadunsnldouninwesszuumivesigun Tnsq

afevssgammasuudazseinn dludu

M35 UATICHUTEN (Company Analysis)
L (A XY 3 a o 9 a o
msdnnziusindudugatiovesmsimszd  Tasndunmslinnsvilszmnves
ko4

13 unzdszinnveandnning TageeTins e iviudenainn (Qualitative Analysis) Su'lAun
mymszilssdninmasuinisvesduing  diuntamsaniavewssn Tasansveny
TranuvesuSen fudy taznsieaediFalSiin (Quantitative Analysis) ouldua a1s
Ansennsunrasgiemaiuvssgsasluedaarilogiu - devinndsznumsdilsde
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M114f 1 TrainingnSouifsunamanmindsSeiunamdn -

nannindanensal 14

0.329545455

0.363636364

0.352272727

0.314393939 0.364935337
0.329545455 0.379748053
0.390151515 0.331833015
0.454545455 0.340687837
0.454545455 0.410184744
0.435606061 0.481054081
0.431818182 0.478688072
0.439393939 0.444411001
0.424242424 0.43631707
0.420454545 0.446841713
0.424242424 0.433223998
0.435606061 0.424259301
0.458333333 0.430257315
0.503787879 0.442670095
0.541666667 0.466088636
0.564393939 0.511845039
0.560606061 0.550538409
0.560606061 0.568457154
0.560606061 0.561352824
0.537878788 0.556353528
0.568181818 0.557476011
0.602272727 0.536392732
0.636363636 0.561140831
0.636363636 0.601249398
0.556818182 0.62992294
0.511363636 0.629954279
0.541666667 0.554718675




0.496836694

0.545454545
0.545454545 0.536012808
0.568181818 0.554066953
0.553030303 0.548158835
0.568181818 0.56827836
0.602272727 0.556128366
0.508484848 0.564847644
0.621212121 0.600812517
0.632575758 0.600396883
0.625 0.613246125
0662878788 0.627490061
0.662878788 0.619613508
0.659090909 0.647893816
0.628787879 0.655634827
0.71969697 0.647501455
0.833333333 0.623399317
0.818181818 0.690140858
0.746212121 0.77163866
0.71969697 0.769421098
0.700757576 0.718431002
0.613636364 0.696151506
0.590909091 0.691083939
0.598484848 0.625405928
0.636363636 0.593490396
0.625 0.611392718
0.881818182 0.646684952
0.662878788 0.641182938
0.670454545 0.676438807
0.678030303 0.672263677
0.704545455 0.666350121
0.723484848 0.676123737
0.742424242 0.695157863
- 0.700757576 0.710885387

43



0.723484648 0.722871989
0.704545455 0.69687663
0.708333333 0.705049804
0.696969697 0.701818968
0.704545455 0.699276
0.734848485 0.69507786
0.727272727 0.698531177
0.742424242 0.721376429
0.746212121 0.720176124

0.71969697 0.725740077
0.390151515 0.731816946
0.373106061 0.714774966
0.367424242 0.414639515
0.356060606 0.337199918
0.359848485 0.399264825
0.390151515 0.387900017
0.416666667 0.388489465
0.454545455 0.420194709
0.477272727 0.449934878
0.473484848 0.484306941
0.465909091 0.506195172
0.492424242 0.496668255
0.462121212 0.48177167
0.465909091 0.506094401
0.481060606 0.48123281

0.46969697 0.472257719
0.477272727 0.493734189
0.484848485 0.483356966
0.481060606 0.484504535
0.511363636 0.495085608
0.518939394 0.490271935
0.522727273 0.516963553
0.522727273 0.529866071

44



0.526515152 0.527896499
0.534090909 0.526591362
0.537878788 0.536789807
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M11919Y] 2 Testing: l'iﬁﬂllmﬂ‘lﬁ'lﬂ'lﬁﬁﬂ‘ﬂi“ﬂﬁi\?ﬂﬂ‘i'Iﬂ'l'ﬂﬁﬂ -

nannindanensal 14

0.53030303
0.541666667
0.541666667
0.545454545 0.540359135
0.537878788 0.544506942
0.534090909 0.545535988
0.556818182 0.539724217
0.560606061 0.534420759
0.556818182 0.554560785

0.53030303 0.562234431
0.541666667 0.555423601
0.560606061 0.531453906
0.564393939 0.537409576
0.560606061 0.560420175
0.568181818 0.564573351
0.602272727 0.558501829
0.613636364 0.563442348

0.59469697 0.592785556
0.583333333 0.605504824
0.606060606 0.58651843
0.613636364 0.572260991
0.636363636 0.592068319
0.640151515 0.603457626
0.632575758 0.61781628
0.643939394 0.622670495
0.681818182 0.613782225
0.632575758 0.620456811
0.651515152 0.650098397
0.693181818 0.618639576
0.678030303 0.619006426




0.652090908 0.658730667
0.666666667 0.651227812
0.693181818 0.629199645
0.712121212 0.634435715
0.696969697 0.65671747
0.662878788 0.671346125

0.625 0.660013227
0.609848485 0.631470106
0.617424242 0.600869621
0.617424242 0.589316946
0.621212121 0.599654024
0.621212121 0.603473086
0.632575758 0.605047418
0.598484848 0.605622828
0.590909091 0.613551918
0.606060606 0.589074737
0.647727273 0.575509185
0.674242424 0.59257956
0.658080909 0.627538113
0.666666667 0.649557474
0.628787879 0.636113912
0.583333333 0.635052674
0.643939394 0.61097574
0.662878788 0.567854895
0.689393939 0.615106533
0.560606061 0.644787616
0.541666667 0.65599458
0.473484848 0.559691771
0.481060606 0.516226305
0.446969697 0.478082976
0.439393939 0.476417568
0.465909001 0.460720265
0.477272727

0.445739166
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0.503787879

0.492583237
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Public type_mem As Integer
Option Explicit

Dim sSql As String

Dim db As Database

Dim rs As Recordset

Function randweight()
Dim nugyrnd
Randomize
numtnd = (2 * Rad) - 1
randweight = nummd
‘MsgBox (randweight)

End Function
Function nethidden()
nethidden = (wh * hinput)

End Function

Function acthidden(netih)

acthidden = 1 /(1 + Exp(-netik})

End Function

Function netout{wo, acthi)
netout = (wo * acthi)
End Function

Function actout(neto)
actout = 1 / (1 + Exp(-neto))

End Function

Fuaction deltaout(deltar, act_out)

sosalnavaalilsunsy

deltaout = (deltar - act_out) * (act_out * (1 - act_out))

End Function

Function deltaweightout(delo, fhidden)
deltaweightout = (delo * fhidden)

End Function

49



Function deltaweight(delh, inhi)
deltaweighthi = (deth * inhi)

End Function

Function newweight(delw, wold)
newweight = wold + delw

End Function

Function writewhil(vin, vhil) ‘weight for hidden 1,vin = num neuron of input layer ,vhil = num neuron of hidden 1
Dim whQ
n=(vin * vhil) - 1
Open "c:\project\data\weighthil .txt" For Output As #3
Fori=0To(n-1)
ReDim wh(i)
wh(i) = randweightQ
Print #3, wh(i)
Next i
Close #3

End Function

Function writeout(vhil) ‘weight for output,vin = num neuron of input layer ~vhil = num neuron of hidden 1
Dim wh3(Q
n=(vin2-1)
Open "c:\project\data\weightout.txi" For Qutput As#5
Fori=0Ton
ReDim wh3(i)
wh3(i) = randweightQ
Print #5, wh3(i)
Next i
Close #5

End Function

Function net_acthil(vhil) ‘cal of net for hiddenl
Dim neth2(

Dim net()

Dim acthiQ

Dim neth(Q)

hil =vhil - 1

Open "ci\project\data\weighthil.txt" For Input As #7
Open "c:\project\data\acthil .txt” For Output As #8



Forj=0 Tohil
ReDim neth2(j)
ReDim net(j)
ReDim acthi(j)
sumnet =0
vx=0
Open "c;\project\data\binary_input.txt” For Input As #9
Do While Not EOF(9)
ReDim neth(vx)
Line Input #9, vinput
If EOF(7) Then
Exit Do
End If
Line Input #7, vwin
wh = vwin
hinput = vinput
neth(vx) = nethidden(wh, hinput)
sumnet = sumnet + neth(vx)
vx=vx+1
Loop
Close #9
netih = sumnet
acthi(j) = acthidden(netih)
Print #8, acthi(j)
Nextj
Close #8
Close #7

End Function

Function net_actout(nvhil) "net for output
Dim output1()
nn2 =nvhil -1
Open "c:\project\data\actout.txt" For Output As#13
Open "c\project\data\weightout.txt” For Input As #14
Open "c:\project\data‘acthi2.txt" For Input As #50
sumout =0
For 11 =0 To nn2
ReDim output1(l1)
Line Input #14, vwout
Line Input #50, vhil
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wo = vwout
acthiout = vhil
output1(i1) = netout(wo, acthiout)
sumout = sumout + output1(11)
Next 11
Close #14
Close #50
neto = sumout
funcout = actout(neto)
Print #13, funcout
Close #13
End Function

Private Sub Command1_Click()
loaddata.Show

End Sub

Private Sub Command2_Click()
CreateModel.Show

End Sub

Private Sub Command3_Click(Q)
Prediction.Show
End Sub

Private Sub Command4_Click(lndex As Integer)

aboutdata.Show
End Sub

Private Sub Command5_Click()
End
End Sub

Private Sub Command6_Click()

Kill "c:\project\data\input.txt"

Kill “c:\project\data\actout.txt"

Kill "c:\project\data\binary_input.txt*

Kill "c:\project\data\binary_input_test.txt"
Kill "c:\project\data\target.txt"

Kill "c:\project\data\target test.txt"
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Kill "c:\project\data\train_result.txt"
Kill "c:\project\data\test.txt"

Kill "e:\project\data\test_result.txt"
Kill "ci\project\data\train.txt"

Kill "c:\project\data\weighthil .txt"
Kill "c:\project\data\weightout.txt"
Kill "c:\project\data\predict.txt"

Kill "c:\project\data\predict_result.txt"
End Sub

Private Syb Command?_ClickQ)
i=12

MsgBox (i)
Loop Untili < 10
End Sub

Private Sub Command1_Click()
Dim Coll, Col2 As Column
Dim SQL As String

Dim db As Database

Dim rec As Recordset

Dim mem

Dim Entry, Msg

Dim tdfNew As TableDef

Dim i, j As Integer

Set db = OpenDatabase(databasename. Text)

mem = TableName.List(TableName listindex)

SQL ="select * from " & mem & "
Adodcl.RecordSource = SQL

Set DataGrid1.DataSource = Adod¢l

For i=0 To Datal.Database.TableDefs.count - 1
- If(Datal.Database.TableDefs(i). Attributes) = 0 Then



For j = 0 To Datal.Database.TableDefs(mem).Fields.count - 1
Listl.AddlItem Datal.Database.TableDefs(mem).Fields(j).name

Next §
Exit For
End If
Next i

With Adodcl

.RecordSource = mem
End With
End Sub.

Private Sub Command2_Click(
Dim choice As Integer

Dim Coll, Col2 As Column
Dim sSql As String

Dim db As Database

Dim rs As Recordset

Dim mem

Dim i As Integer

Dim listindex

Set db = OpenDatabase(databasename. Text, False, False)
Open "c:\project\data\data’txt" For Output As #1

mem = List2.List(listindex)
s8ql = "Select * from " & TableName & "
Set 15 = db.OpenRecordset(sSql, dbOpenDynaset)
With s
Do While Not .EOF
Print #1, rs(mem)
.MoveNext
Loop
End With
MsgBox ("tafudfayaiouieunda")
Close #1
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End Sub

Private Sub Command3_Click()
Hide
List1.Clear
List2.Clear
DataGrid1.ClearFields
DataGrid1.ClearSelCols
DataGrid1.Refresh

End Sub

Private Sub Command4_Click(Q

Dim Entry, i, Msg

Dim mem
mem = List2.List(List2.listindex)
List2.Removeltem List2.listindex
List1.AddItem mem

End Sub

Private Sub Command5_Click()
Dim Entry, i, Msg
Dim mem

mem = List].List(List1.listindex)

Listl.Removeltem Listl.listindex

List2.AddItem mem

End Sub

Private Sub Command6_Click()
Dim i, j As Integer

Datal.datab. me = datab me.Text
Datal.Refresh

For i=0 To Datal.Database.TableDefs.count - 1
If (Datal.Database. TableDefs(i).Attributes) = 0 Then

Print "Table Name", Datal.Database.TableDefs(i).name
For j = 0 To Datal.Database. TableDefs(i).Attributes - 1
Print "Fields", Datal.Database. TableDefs(i).Fields(j).name
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Next j
End If
Nexti
End Sub

Private Sub Form_Load()

Dim i, j As Integer

If loaddata databasename.Text < *" Then
databasename. Text = loaddata.databasename.Text
Datal.databasename = databasename.Text
Datal.Refresh

End If

If Prediction.databasename_test <> "" Then
databasename. Text = Prediction.databasename test
Datal.databasename = databasename.Text
Datal.Refresh

End If

For i =0 To Datal.Database.TableDefs.count - 1

If (Datal.Database.TableDefs(i).Atiributes) = 0 Then
TableName.Addltem Datal Database. TableDefs(i).name

End If

Next i

End Sub

Dim vin

Dim vhil

Dim vhi2

Dim vy

Dimh

Dim v_hin

Dim v_hili

Dim nummd

Dimn

Dim vm

Public nym_data As Integer
Public LEARNNING_RATE As Double
Public EgrorLimit As Double
Dim Error_no As Double
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Public data; Max1 As Double
Dim deltahi1(100)

Public num As Integer
Publics_stop As Boolean
Public filename As String
Public status_test As Boolean
Constb=0

Option Explicit

‘Option Base 1 * start array from 1
Public FirstLoop As Boolean
Dim Weights() As Double

Dim inputs() As Double

Dim Outputs() As Double

Dim TrainSet(12000) As Double ‘'for training data within 3 months
Dim Trainval() As Double

Dim TestSet(12000) As Double ‘for testing data within 3 months
Dim TestVal( As Double
‘Public LeamingRate As Double
Public ActualQOutput As Double
Public Inodes As Integer

Public Jnodes As Integer

Public Knodes As Integer
Public NumlInputs As Integer
Public NumOutputs As Integer
Public MaxLine As Integer
Public SSE As Double

Public MaxCycles As Integer
Dim LayerPointer() As Integer
Dim Opj() As Double

Dim Opj1( As Double

Dim Opj2() As Double

Dim Opk() As Double

Dim Opk1(Q As Double

Dim Opk2() As Double

Dim Opk3() As Double

Dim target As Double

Dim EpjO) As Double

Dim Epk() As Double

Dim Predic() As Double

Dim Pre As Double
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Public HiddenLayerOutput As Double
Public OutputLayerOutput As Double
Dim HiddenError() As Double
Public OutputError As Double

Function nethidden(weight, hinput)
nethidden = Val(weight) * Val(hinput)
Ead Function

Function acthidden(netih)
acthidden = 1 /(1 + Exp(-netih))

End Function

Function netout(wo, acthi)
netout = (Val(wo) * Val(acthi))
End Function

Function actout(neto)
actout = 1/ (1 + Exp(-neto))

End Function

Function deltaout(deltar, act_out)

deltaout = (Val(deltar) - Val(act_out)) * (Val(act_out) * (1 - Val(act_out)))

End Function

Function randweight()
Randomize
'namrd =(2 * Rad) - 1
numnd = Rnd
randweight = aummd
End Function
Function deltaweighthi(delh, inhi)
deltaweighthi = (LEARNNING_RATE * Val(delh) * Val(inhi))
End Function
Function writewhil(vin, vhil)
Dim i
‘vin is number of input layer
‘vhil is number of hidden layer
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Dim wh
n=(via *vhi})-1
Open "c:\project\data\weighthil.txt" For Output As #1
Fori=0 To (n)
'ReDim wh(i)
wh = randweight()
Print #f, wh
Next i
Close #1
End Function

Function writewhi2(vhii, vhi2)
‘vin is number of input layer
‘vhil is number of hidden layer

Dim wh(Q)

Dimi

‘Dim FileNumber

‘FileNumber = FreeFile

n={(Val(vhil) * Val(vhi2)) - 1
Open "ci\project\data\weighthi2.txt” For Output As #76
Fori=0 To(n)
ReDim wh(i)
wh(i) = randweight()
Print #76, wh(i)
Nexti
Close #76
End Function
Function writewout(vhil)
Dim wh3
Dim i
n =(Val(vhil)- 1)

Open “"c:\project\data\weightout.txt” For Qutput As #26
Fori=0Ton

‘ReDim wh3(i)

wh3 = randweight()

Print #26, wh3

Next i
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Close #26
End Function
Function convert_data()
Dim data_Max As Double
'Dim num_data As Integer
Dim train_data As Double
Dim test_data As Double
Dim data
Dim Datal
Dim data2
Dim i
Dim train_d
Dim test d
Dim j

Open CreateModel.filename For Input As #1
data Max=0

num_data=0

Do While Not EOF(1)

If EOF(1) Then
Exit Do

End I

Line Input #1, data

num_data = num_data +1

If data > data_Max Then
data_Max = Val(data)
Else
data_Max = data_Max
End If

Loop
data_Max1 = data_Max + data_Max * 0.2
Open CreateModel.filename For Input As #2
Open "c:\project\data\input.txt" For Output As #36

Do While Not EOF(2)
IfEOF(2) Then
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Exit Do

End If

Line Inpuf #2, Datal

data2 = Datal / data_Max1
Print #36, data2

Loop

Close #2

Close #36

Close #1

train_data = Int(num_data * (Val(amount_train(3).Text)/100) + 1)
test_datd = Int(num_data * (Val(amount_test(2).Text) / 100) - 1)

Open "ci\project\data\input.txt" For Input As #37
Open "c:\project\data\train.txt” For Output As #38
Fori=1 To train_data

Line Input #37, train_d

Print #38, train_d

Next i

Close #38.

Open "c:\projeci\ata\test.txt” For Output As #39
For j =(Val(train_data) + 1) To num_data

Line Input #37,test d

Print #39, test d

Next j
Close #37
Close #39

End Function

Function net_acthil(vhil)
Dim neth2()

Dim net()

Dim acthi()

Dim neth

Dim hi

Dim

Dim sumnet

Dim vx

Dim vwin
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Dim vinput
Dim wh

Dim hinput

bi = Val(vhi1) - 1

Open "¢:\project\data\weighthil.txt" For Input As #35

Open "ci\project\data\acthil.txt" For Output As #4
For j =0 To hi

ReDim neth2(j)

ReDim net(j)

ReDim acthi(j)

sumnet =0

vx=0

If status_test = True Then

Open "c:\projecf\data\binary_input_test.txt" For Input As #5

End If

If status_test = False Thea
Opea "c:\project\data\binary_input.txt” For Input As #5
End If

Do While Not EOF(5)
ReDim neth(vx)

Line Input #5, vinput
If EOF(35) Then
Exit Do
Ead If
Line Input #35, vwin
wh = vwin
hinput = vinput
neth(vx) = nethidden(wh, hinput)
sumnet = sumnet + neth(vx)
vk=vx+1
Loop
Close #5
neth = sumnet

acthi(j) = acthidden(neth)
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Print #4, acthi(j)
Next
Close #4
Close #35

End Function

Function net_acthi2(vhi2)
Dim v_acthi2(1000)
Dim v_neth()
Dim1
Dim n2
Dimk
Dim sumnet2
Dim vwhi2
Dim wh2
Dim hinput2
Dim nethi2
*Dim neth2()
'Dim net(}
'Dim acthi()
'Dim neth
'Dim sumnet
iI=0
n2=vhi2-1
Open “c:\projectidata\weighthi2.txt” For Input As #10
Open "c:\project\datalacthi2.txt" For Output As #11
Fork=0Ton2
ReDim v_achi2(k)
‘ReDim net(j)
‘ReDim acthi(j)
sumnet2 =0
'vx=0
Open "c:\project\dataacthil.txt" For Input As #12
I=0
Do While Not EOF(12)
ReDim v_neth(l)
Line Input #12, vhil
If EOF(10) Then
Exit Do
End If
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Line Input #10, vwhi2
wh2 = vwhi2
hinput2 = vhil
v_neth(l) = nethidden(wh2, hinput2)
sumnet?2 = sumnet2 + v_neth(l)
I=1+1
Loop
Close #12
nethi2 = sumnet2
v_acthi2(k) = acthidden(nethi2)
Print #11, v_acthi2(k)
Next k
Close #10
Close #11
End Function

Function net_actout(nvhi2)
Dim output1Q

Dim tmin_result(1200)
Dim b As Integer

Dim nn2

Dim sumout

Dim il

Dim vwout

Dim nnvhi2

Dim wo

Dim acthiout

Dim neto

Dim funcout

nn2 =nvhi2 - 1
If status_test = True Then
Open "c:\project\data\all_actout.txt" For Append As #10
End If
If status_test = False Then
Open "c:\projectidata‘actout.txt* For Output As #11
End If
Open "c:\project\data\weightout.txt” For Input As #12
If Hidden2 <> "0" Then
Open "c:\project\data\acthi2.txt"” For Input As #18



End If

sumout =0

Foril =0 To nn2

ReDim output1(il)

Line Input #12, vwout

If (Hidden1 <> "0") And (Hidden2 = “0") Then
If status_test = True Then

Open "c:\project\data\target_test.txt" For Input As #19

Line Input #19, novhi2
Close #19
EndIf

If status_test = False Then
Open "ci\project\data\target.txt” For Input As #19
Line Input #19, anvhi2
Close #19
End If
End If
If (Hidden1 <> "0") And (Hidden2 <> "0") Then
Line Input #18, navhi2
End If
wo = vwout
acthiout = nnvhi2
outputi(il) = netout{wo, acthiout)
sumout = sumout + output1(il)
Next il
Close #12
IfHidden2 < "0" Then
Close #18
End If
getd = sumout
funcout = actout(neto)
If status_test = True Then
Print #10, funcout
Close #10
End If
If status_test = False Then
Print #11, funcout
Close #11
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End If

If status_test = True Then
Open "c:\project\dataltest_result.txt" For Append As#12
Print #12, funcout
Close #12

End If

If status_test = False Then
Open "c:\project\data\train_result.txt" For Append As #12
Print #12, funcout
Close #12

End f

End Function

Function errorp()

Dim finerror As Double
Dim p_error As Double
Dim terror

Dim vtargen

Dim v_actout

Dim fout

Dim tar

terror =0
Open "c:\project\data\actout.txt” For Input As #21
Open "c:\project\datattarget.txt” For Input As #22
Open "ci\project\data\errorp.txt” For Output As #23
Line Input #22, vtargen
Line Input #21, v_actout
fout = v_actout
tar = vtargen
If tar = "" Or fout = Empty Then
Close #21
Close #22
Close #23
GoTo exitloop
Else
p_error = (tar - fout) A 2

finerror = p_error/ 2
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Print #23, finerror
*error. Text = finerror
‘DoEvents
Close #21
Close #22
Close #23
End If
Error_no = finerror
Close #21
Close #22
Close #23
exitloop:

End Function

Function errorp_test(
Dim finerror As Double
Dim p_error As Double
Dim terror
Dim vtarget
Dim v_actout
Dim four
Dim tar
terror =0
Open "c:\project\datatactout.txt" For Input As#21
Open "c:\project\data\target.txt” For Input As #22
Open "c:\project\data\errorp.txt" For Output As #23
Line Input #22, vtarget
Line Input #21, v_actout
four = v_actout
tar = viarget
If tar ="" Or four = Empty Then
Close #21
Close #22
Close #23
GoTo exitloop
Else
p_error = (tar - four) ~ 2
finerror = (tar - four) ~ 2
Print #23, finerror

DoEvents



Close #21
Close #22
Close #23
Ead If
Close #21
Close #22
Close #23
exitloop:

End Function

Function sumerror()
Dim s_errp

Dim errp

s errp=0
Open "ci\project\data\errorp.txt” For Input As #121
Do While Not EOF(121)

Line Input #121, errp

s_errp =s_efrp + exp

Loop
Close #121
sumerror =s_etrp

End Function

Function delta_out()
Dim vig

Dim deltar

Dim act_out

Dim dtout

Dim vacto

Open "c:\project\data\target.txt” For Input As #31
Open "c:\project\datatactout.txt" For Input As #32
Open "c:\project\data\delta_out.txt" For Output As #33
Line Input #31, vtg

deltar = vig

Line Input #32, vacto

act_out = vacto

dtout = deltaout(deltar, act_out)
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Print #33, dtout
Close #31
Close #32
Close #33,

End Function

Fuaction deltaweightout(delo, thidden)
deltaweightont = LEARNNING_RATE * Val(delo) * Val(fhidden)

End Function

Function delta_wout()

Dim del w0

Dimi

Dim fhidden

Dim delo

Dim vd_out

Dim v_achi2

Dim v_achil

If Hidden1.Text <> "0" And Hidden2.Text = "0" Then
i=0

Open "c:\project\data\delta_out.txt” For Input As #41
Line Input #41, vd_out

delo =vd_out

Close #41

Open "c:\project\data\delta_wout.txt"” For Output As #42
Open "c:\project\data\acthil.txt” For Input As #43

Do While Not EOF(43)
ReDim del_w(i)

Line Input #43, v_achil
fhidden = v_achil
del_w(i) = deltaweightout(delo, fhidden)
Print #42, del_w(i)
i=i+1

Loop

Close #42

Close #43

End If

If Hidden1.Text <> "0" And Hidden2.Text <> "0" Then
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i=0

Open "c:\project\data\delta_out.txt" For Input As #41
Line Input #41, vd_out

delo=vd_out

Close #41

Open "c:\project\data\delta_wout.txt" For Qutput As #42
Open “c:\project\dataacthi2.txt" For Input As #43

Do While Not EOF(43)
ReDim del_w(i)
Line Input #43, v_achi2
fhidden = v_achi2
del_w(i) = deltaweightout(delo, fhidden)
Print #42, del_w(i)
i=i+l
Loop
Close #42
Close #43

End If
End Function

Function delta_hi2Q

Dim deltahiQ

Dim bhn

Dim v_dout, delout

Dimw

Dim fhil

Dim v_achi2

Dim wdel

Dim vwout, wdelout

hn=0

Open "c:\project\data\delta_hi2.txt" For Output As #51
'Open "c:\project\data\acthil.txt" For Input As #52
Open "c:\project\data\delta_out.txt" For Input As #9
Line Input #9, v_dout

delout =v_dout

Close #9

Open "c:\project\data‘acthi2.txt” For Input As #52
Open "c:\project\data\weightout.txt” For Inptt As #54
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Do While Not EOF(52)
ReDim deltahi(hn)
Line Input #52, v_achi2
Line Input #54, vwout
w = vwout
fhil = v_achi2
wdelout = w * delout
deltahi(hn) = wdelout * (fhil * (1 - fhil))
Print #51, deltahi(hn)
hn=hn+1

Loop
Close #54
Close #52
'Close #9
Close #51

Ead Function

Function delta_whi2()
Dim de}whi2(Q
Dim j
Dim inhil
Dim deth
Dim vachil
Dim vdthi2
j=0
Open "c:\project\data\delta_whi2.txt" For Output As #62
Open "c:\project\data\acthil.txt” For Input As #63
Do While Not EOF(63)
Line Input #63, vachil
inhi = vachil
Open "c:\project\data\delta_hi2.txt" For Input As #61
Do While Not EOF(61)
ReDim delwhi2(j)
Line Input #61, vdthi2
delh = vdthi2
delwhi2(j) = deltaweighthi{delh, inhi)
Print #62, delwhi2(j)
j=i+
Loop
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Close #61
Loop

Close #62
Close #63

End Function

Function delta_hi1(vhi2, vhil)
Dim deltahi1(1000)
Dim sumerror
Dim m1, m2
Dim wdelout, fhi
Dimt,i,j
Dim v_dout, delout, v_achil, vwhi2, w
Dim k
IfHidden1 <> "0" And Hidden2 = "0" Then
ml =(vhil - 1) '3
'm2 = (vhi2 - 1) '3
t=((vhi1) * (vhi2))- 1 3
Open "c:\project\data\delta_hil.txt" For Output As#51
Open "c\project\data\acthil.txt" For Input As #52
wdelout =0
Open "c:\project\data\delia_out.txt” For Input As #9
Line Input #9, v_dout
delout = v_dout
Close #9
Open "c:\project\data\weightout.txt” For Input As #54
wdelout =0
Forh=0Toml
'ReDim deltahil(h)
Line Input #52,v_achil
Line Input #54, vwhi2
w = vwhi2
wdelout = (Val(w) * Val(delout))
fhi = v_achil
deltahil(h) = wdelout * (Val{fhi) * (1 - Val(fhi)))
Print #51, deltahil(h)
wdelout =0
'Close #52
Next h
Close #54



Close #52
Close #51
End If

If Hidden1.Text <> "0" And Hidden2.Text <> "0" Then
m1 = (vhil - 1) 3

m2 = (vhi2 - 1) '3

t=((vhil) * (vhi2)) - 1 3

Open "c\project\data\delta_hil.txt” For Output As #51
Open "c:\project\data\acthil.txt” For Input As #52
wdelout =0

Forh=0Toml

'ReDim deltahil(h)

Line Input #52, v_achil

Open "c:\project\data\delta_hi2.txt" For Input As #9
Fori=0 To m2

Line Input #9, v_dout

delout = v_dout

Open "c:\project\data\weighthi2.txt" For Input As #54
k=vhil*i+h

Forj=0Tot
Line Input #54, vwhi2
Ifj=k Then
w = vwhi2
End If
Next j
Close #54

wdelout = wdelout + (Val(w) * Val(delout))
Nexti
Close #9
fhi = v_achil
deltahil(h) = wdelout * (Val(fhi) * (1 - Val(fhi)))
Print #51, deftahil(h)
wdelout =0
'‘Close #52
Nexth
Close #52
Close #51



End If
“End Function
Function delta_whil()
Dim inputhi()
Dim deltawhi1()
Dimj
Dim inhi, vinh1l
Dim vdelh}, deth, vdethil

IfHiddenl <> "0" And Hidden2.Text = "0" Then
j=0
Open "c\project\data\delta_whil.txt" For Qutput As #62
Open "ci\project\data\binary_input.txt* For Input As #63
Do While Not EOF(63)
Line Input #63, vinhl
inhi = vinhl
Open "c:\project\data\delta_hil.txt" For Input As #61
Do While Not EOF(61)
ReDim deltawhil(j)
Line Input #61, vdelhl
delh = vdethl
deltawhi1(j) = deltaweighthi(deth, inhi)
Print #62, deltawhil(j)
j=j+1
Loop
Close #61
Loop.
Close #62
Close #63
End If

If Hiddenl <> "0" And Hidden2 <> "0" Then
j=0
Open "c\project\data\binary_input.txt” For Input As #62
Open "c:\project\data\delta_whil.txt" For Output As #63
Do While Not EOF(62)

Line Input #62, vinh1

inhi = vinhl

Open "c:\project\data\delta_hil.txt" For Input As #61

Do While Not EOF(61)
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ReDim deltawhil(j)
Line Input #61, vdethil
delh = vdethil
deltawhi1(j) = deltaweighthi(delh, inhi)
Print #63, deltawhil(j)
j=j+1

Loop

Close #61
Loop
Close #62

Close #63
End If:

End Function

Function upwout()
Dim rw()
Dim i
Dim w_out, delwout, vwout
Dim dw_out
i=0
Open "c:\project\data\weightout.txt” For Input As #71
Open "c:\project\data\upweightout.txt” For Output As #72
Open "c:\project\data\delta wout.txt" For Input As #73
Do While Not EOF(71)
ReDim rw(i)
Line Input #71, w_out
Line Input #73, dw_out
delwout = dw_out
vwout = w_out
w(i) = Val(vwout) + Val(delwout)
Print #72, tw(i)
i=i+1
Loop
Close #71
Close #72
Close #73

End Function

Function upwhi2()
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Dim er

Dimi

Dim wold, delta_weight, volw, vdw
'Dim delta_weight(1000)

i=0

Open "c:\project\data\upweighthi2.txt" For Output As #82
Open "c:\project\data\delta_whi2.txt" For Input As #84
Open "ci\project\data\weighthi2.txt” For Input As #80

Do While Not EOF(80)

ReDim w(i)

Line Input #80, wold

Line Input #84, delta_weight

volw = wold

vdw = delta_weight

rw(i) = Val(volw) + Val{vdw)

Print #82, rw(i)

i=i+l

Loop;

Close #80

Closs #82

Close #84
End Function

Function upwhil()
Dim upwh(
Dim i, cc
Dim del_whi, whi_old, vdhi, voldw, v_whil
i=0
Open "c:\project\data\upweighthil .txt" For Qutput As #82
Open "c:\project\data\delta_whil.txt" For Input As #83
Open "c:\project\data\weighthil.txt" For Input As #80

Do While Not EOF(80)
ReDim upwh(i)
1f EOF(83) Then
Exit Do
GoTo app_whil
End If
Line Input #83, del_whi
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Line Input #80, whi_old

vdhi = del_whi

voldw = whi_old

upwh(i) = Val(voldw) + Val(vdhi)
Print #82, upwh(i)

i=i+1

Loop

Close #30

Close #82

Close #83

app_whil:
Close #30
Close #82
Close #83
Open "c:\project\data\weighthil.txt” For Input As #50
Open "c:\project\data\upweighthil.txt” For Append As #51
cc=0
Do While Not EOF(50)
Line Input #50, v_whil
If cc=1iThen
Print #51,v_whil
i=i+1
End If
cc=cc+1
Loop
Close #50
Close #51
Ead Function

Function re_wout()
Dim vup
Open "c:\project\data\upweightout.txt” For Input As #101
'Kill "c:\project\data\weightout.txt"
Open "c:\project\data\weightout.txt” For Output As #102
Do While Not EOF(101)
Line Input #101, vup
Print #102, vup
Loop
Close #101
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Close #102
Kill "c:\project\data\upweightout.txt"

End Function

Function re_whi2()
Dim vup
Open "c:\project\data\upweighthi2.txt" For Input As #111
Kill "c:\project\data\weighthi2.txt"
Open "c:\project\data\weighthi2.txt” For Output As #112
Do While Not EOF(111)
Line Input #111, vup
Print #112, vup
Loop
Close #111
Close #112

End Function

Function re_whil(Q
Dim vup
Open "c:\project\data\upweighthil.txt" For Input As #114
Kill "c:\project\data\weighthil .txt"
Open "c:\project\data\weighthil.txt" For Output As#112
Do While Not EOF(114)
Line Input #114, vup
Print #112, vup
Loop
Close #114
Close #112
Kill “c:\project\data\upweighthil .txt"
End Function

Private Sub BuildModel_Click()
Dim mem As Integer
Dim count As Integer
Dim vinl
Dim k
vin = Val(Lag(0).Text) ‘'no of neuron in input layer
vhil = Val(Hidden1.Text)
vhi2 = Val(Hidden2.Text)
vinl = Val(Lag(0).Text)
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mem = vhil

k=0

If loaddata.filename <> ™" Then
filename = loaddata.filename.Text
GoTo continue
Elself loaddata databasename <> "" Then
filename = "c:\project\data\data.txt"
GoTo continue
Else
MsgBox ("Please Input youe dats file")
End If:

continué:
Call convert_data
If Hiddenl.Text <> "0" Then
Call writewhil (vin, vhil)
End If

If Hidden2.Text <> "0" Then
Call writewhi2(vhil, vhi2)
End If

If (Hidden1. Text <> "0") And (Hidden2.Text ="0") Then
Call writewout(vhil)
End If

If Hidden2.Text <> 0" Then
Call writewout(vhi2)
End If

s_stop = False

StatusBarl.SimpleText = “Runing......"
status_test = False

Call train

Call display_train

status_test = True

Call test

Call display_test
StatusBarl.SimpleText = "Complete”
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End Sub

Private Sub display_test()
Dim count As Integer
Dim vin As Integer
Dim vhil, j, i, p As Integer
Dim data(10000)
Dim Data1(10000)
Dim mem_vatue(1000)
Dim ¢(10000)
Dim mem
Dim mem1
Dimv
StatusBarl.SimpleText = "Runing......"
status_test = True
j=1
Open "c:\project\dataltest.txt” For Input As #13
Do While Not EOF(13)
Line Input #13, mem
data(j) = mem
j=j+1
Loop
Close #13
*TrainGrid.Row =0
count =0
TestGrid.Cols =1 * Two strings per row.
Fori=1Toj"' Count from I to 100.
TestGrid. AddItem data(i}
count = count + 1
Nexti
p=1
Open "c:\projeci\data\test_result.txt" For Input As #35
Do While Not EOF(35)
Line Input #35, mem1
Datal(p) = mem1
p=p+l
Loop
Close #35
vin = Val(Lag(0).Text)

v=vin+2



TestGrid.Cols =3
TestGrid.Row = v
TestGrid.Col = 1
Fori=1 Top ' Count from 1 to 100.
TestGrid.Text = Datal(i)
v=v+1
If v=count + 2 Then
Exit For
End If
TestGrid.Row =v
Next i
StatusBarl.SimpleText = "Complete”
End Sub

Private Sub display_train()
Dim count As Integer
Dim vin As Integer
Dim vhil, j, i, p As Integer
Dim data(10000)
Dim Data1(10000)
Dim mem_value(1000)
Dim q(10000)
Dim mem
Dim mem1
Dimv
Dim status_train As Boolean
status_train = True
ji=1
Open "c:\project\data\train.txt" For Input As #1
Do While Not EOF(1)
Line Input #1, mem
data(j) = mem
ji=j+1
Loop
Close #1
TrainGrid.Row = 0
count =0
TrainGrid.Cols = 1 * Two strings per row.
Fori=1Toj ' Count from 1 to 100.
TrainGrid.AddItem data(i)
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count = count + 1
Next i
p=1
Open “ci\project\data\train_result.txt" For Input As #2

Do While Not EOF(2)
Line Input #2, mem1
Datal(p) = meml
p=p+1

Loop

Close #2

vin = VaKLag(0).Text)
v=vin+2
TrainGrid.Cols = 2
TrainGrid.Row =v

TrainGrid.Col = 1

Fori=1 To p' Count from 1 to 100.
TrainGrid. Text = Datal(i)
v=v+1
If v =count + 2 Then

Exit For
End If
TrainGrid.Row =v
Next i
End Sub

Private Sub test()

Dim mem, num As Integer
Dim cousnt As Integer
Dim ¢(1200000)

Dim mem_value(1)
Dim vinl

Dim use As Boolean
Dim E_Emor

Dim el

Dim k

Dim i, p, q1 As Integer
Dim m_tar



StatusBarl.SimpleText = "Runing......"
vin = Val(Lag(0).Text) 'no of neuron in input layer
vhil = Val(Hidden1.Text)
vhi2 = Val(Hidden2.Text)
vinl = Val(Lag(0).Text)
mem = vhil
k=0
uvse = False
el =0
E _Eror=0
Open "c:\project\data\test.txt" For Input As #1
count =1
k=1
Do While Not EOF(1)
Line Input #1, p
q(k)=p
k=k+1
Loop
Close #1
Open "c:\project\data\test.txt" For Input As #1
SSE=0
p=0
ql=0
Do While Not EOF(1)
vin = Val(Lag(0).Text)
Open "c:\project\data\binary_input_test.txt” For Output As #22
num = count + vin
For i = count To num
If i = num Then
Exit For
Else
If (i) = "" Then
GoTo continue
End If
Print #22, q(i)
End If
Next i
Close #22
Open "c:\project\datatarget test.txt” For Output As #38
Print #38, q(i)
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Close #38

Open "c:\project\data\target test.txt” For Input As #33
Line Input #33, m_tar
If m_tar="" Then

Close #33

GoTo continue
End If
Close #33

Call ForwardPropagate_test

SSE = SSE + ((m_tar - ActualOutput) * (m_tar - ActualQOutput))

count = count + 1

Loop

continue:
Close #1
End Sub

Public Sub CalculateOutput(NumInput As Integer, NumOutput1 As Integer, NumOutput2 As Integer)
Dim i, j, ¢ As Integer
Dim net As Double
Dimw
Dim inputs
Dim t As Boolean
Dim w_hil
Dim w_out
Dim w_hi2
vin = Val(Lag(0).Text) 'no of neuron in input layer
vhil = Val(Hidden1.Text)
vhi2 = Val(Hidden2. Text)
t = False

1f Numlnput < 0 Then ' For hidden layer output
ReDim Opj(NamOutput1)
ReDim Opk1{(NumQutput1)
c=0
Opien "c:\project\data\weighthil.txt" For Input As #17
For j = 1 To NumQOutputi
net=0
Open "c:\project\data\binary_input.txt” For Input As #29
Fori =1 To NumlInput
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Line Input #17, w
Line Input #29, inputs
Opj(j) = w * inputs
net = net + Opij(§)
Next i
Opki1() = 1 /(1 + Exp(-net))
Close #29
Next j
Close #17
End If

If NumQutput2 <> O Then
ReDim Opk1(NumOutput1)
ReDim Opk2(NumQutput2)
c=0
net=0
For j =1 To NumOutput2 'Qutputlayer’ nodes =1
Open "c:\project\data\weighthi2.txt" For Input As #39
Fori=1 To NumOutput1
Line Input #39, w_hil
Opk1(i) = (w_hil * Opj(i))
net = net + Opk1(@)
Next i
Close #39
Opk2() = 1/(1 + Exp(-net))
t="True
Next §
Eng If

If = True Then
ReDim Opk3(NumOutput2)
c=0
net=0
Forj=1Tol ‘Cutputlayer nodes=1
Open "c:\project\data\weightout.txt” For Input As #39
Fori= 1 To NumQutput2
Line Input #39, w_out
net = net + (w_out * Opk2(i))
Next i

Close #39



Opk3(j) = 1/(1 + Exp(-net))
ActualOutput = Opk3(j)
Pre =Opk3(j) ‘for testing predic
Next j
End If

If t = False Then
ReDim Opk3(NumOutput1)
¢=0
net=0
Forj=1To1l ‘"Outputlayer nodes=1
Open *ci\project\data\weightout.txt" For Input As #39
Fori= 1 To NumOutputl
Line Input #39, w_out
net = net + (w_out * Opk1(i))
Next i
Close #39
Opk3() = 1/(1 + Exp(-net))
ActualOutput = Opk3(j)
Pre = Opk3(j) ‘for testing predic
Next §
End If

Open "c:\project\data\actout.txt” For Qutput As #33
Print #33, ActualOutput
Close #33
Close #39
End Sub

Public Sub CalculateQutput_test(NumlInput As Integer, NumOutput1 As Integer, NumOutput2 As Integer)
Dim i, j, ¢ As Integer
Dim net As Double
Dim w
Dim inputs
Dim t As Boolean
Dim w_hil
Dim w_out
Dim w_hi2
vin = Val(Lag(0).Text) 'no of neuron in input layer
vhil = Val(Hidden1.Text)



vhi2 = Val(Hidden2.Text)
t = Falsg

If NumlInput <> O Then ! For hidden layer output
ReDim Opj(NumQutput1)
ReDim Opk1(NumQutput1)
c=0
Opert "c:\project\data\weighthil.txt" For Input As#17
Forj =1 To NumQOutput!
net=0
Open "c:\project\data\binary_input_test.txt” For Input As #29
Fori=1 To NumInput
Line Input #17, w
Line Input #29, inputs
Opj(j) = w * inputs
net = net + Opj(§)
Next i
Opk1() =1 /(1 + Exp(-net))
Close #29
Next
Close #17
End If

If NumQutput2 <> 0 Then
ReDim Opk1(NumOutput1)
ReDim Opk2(NumQutput2)

c=0
net=0
Forj =1 To NumOniput2 'Outputlayer nodes =1
Open "c:\projeci\data\weighthi2 txt" For Input As #39
Fori= 1 To NumOutputi
Line Input #39, w_hil
Opk1(i) = (w_hil * Opi(i)
net = net + Opk1(i)
Next 1
Close #39
Opk2(j) = 1/(1 + Exp(-net))
t="TFrue

Nexej-



End If

If t = True Then
ReDim Opk3(NumOutput2)
¢=0
net=0
Forj=1To1l 'Outputlayer nodes=1
Open "c:\project\data\weightout.txt” For Input As #39
For i= 1 To NumQutput2
Line Input #39, w_out
net = net + (w_out * Opk2(i))
Next i
Close #39
Opk3() = 1/(1 + Exp(-net))
ActualOutput = Opk3(j)
Pre =Opk3(j) ‘'for testing predic
Next j
End If

If t = False Then
ReDim Opk3(NumQutputl)
c=0
net=0
Forj=1To1l ‘'Outputlayer nodes=1
Open "ci\project\data\weightout.txt” For Input As #39
Fori=1 To NumOutputl
Line Input #39, w_out
net = net + (w_out * Opk1(i))
Nexti
Close #39
Opk3(j) = 1 /(1 + Exp(-net))
ActualOutput = Opk3(j)
Pre = Opk3(j) ‘'for testing predic
Next 3

End If

Open "c:\project\data\test_result.txt” For Append As #33
Print #33, ActualOutput

Close #33

Close #39
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End Sub

Public Sub ForwardPropagate()
Dim 1 As Integer
Dim NumQutputsl As Integer
Dim NumOutputs2 As Integer
Numlnputs = Val(Lag(0).Text)
NemOQutputsi = Val(Hidden1.Text)
NumOutputs2 = Val(Hidden2.Text)
‘FirstLoop = True
For1=2To2
Cal| CalculateQutput(Numinputs, NumOutputsi, NumOutputs2)
NumInputs = Val(Lag(0).Text)
NumQutputs1 = Val(Hiddenl.Text)
NumOutputs2 = Val(Hidden2.Text)
‘FirstLoop = False
Next 1
End Sub

Public Sub ForwardPropagate_testQ
Dim NumOutputsl As Integer
Dim NumOutputs2 As Integer
Dim Numlnputs As Integer
Dini | As Integer
Numinputs = Val(Lag(0).Text)
NumOutputs1 = Val(Hidden1.Text)
NumOutputs2 = Val(Hidden2. Text)
FirstLoop = True
Forl=2To2
Call CalculateOutput_test(Numlnputs, NumQutputs1, NumQutputs2)
Numlnputs = Val(Lag(0).Text)
NumQutputs] = Val(Hidden1.Text)
NumOutputs2 = Val(Hidden2.Text)
FirstLoop = False
Next1
End Sub

Public Sub Backwardpropagate()
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Dim 1 As Integer
Dim NumQutputs] As Integer
Dim NumOutputs2 As Integer
NumInputs = Val(Lag(0).Text)
NumOQutputs1 = Val(Hidden1.Text)
NumQutputs2 = Val(Hidden2.Text)
FirstLoop = True
'Forl=2To3
Call CalculateError(Numinputs, NumQOutputs1, NumQutputs2)
Numlnputs = Val(Lag(0).Text)
NumOutputs1 = Val(Hidden1.Text)
NumQutpuis2 = Val(Hidden2.Text)
FirstLoop = False
Next 1
End Sub

Public Sub update(NumInput As Integer, NumOutputl As Integer, NumQOutput2 As Integer)
Dimi, j, ¢ As Integer
Dim weighthil
Dim inputs
Dim weightout
Dim new_weight
Dim we
Dim weighthi2
LeamingRate = LEARNNING_RATE
If NumInput <> O Then
c=0
Open "c:\project\data\weighthil.txt" For Input As #15
Open "c:\project\data\upweighthil.txt" For Qutput As #3
For j = 1 To NumOutputl
Open *c:\project\data\binary_input.bc " For Input As #2
Fori = 1 To NumInput
Line Input #15, weighthil
Line Input #2, inputs
new_weight = weighthil + (LeamingRate * deltahil(j) * inputs)

Print #3, new_weight

Nexti
Close #2
Next
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Close #15

Close #3

Call re_whil
End If

If NumOutput2 <> 0 Then
c=0
Open "c:\project\data\weighthi2.txt” For Input As #15
Open "c:\project\data\upweighthi2.txt" For Output As #3
Forj =1 To NumQutput2
Fori= 1 To NumQutputl
Line Input #15, weighthi2
new_weight = weighthi2 + (LearningRate * Epj(j) * Opk1())
Print #3, new_weight
Next i
Close #2
Next j
Close #15
Close #3
Call re_whi2
Open "c:\project\data\weightout.txt" For Input As #3
Open "c:\project\data\upweightout.txt” For OQutput As #4
For i =1 To NumOutput2
Line Input #3, weightout
we = weightout + (LearningRate * Epk(1) * Opk2(i))
Print #4, we
Next i
Close #4
Close #3
Call re_wout
Else
Open "c:\project\data\weightout.txt" For Input As #3
Open "c:\project\data\upweightout.txt" For Output As #4
Fori=1 To NamOutputl
Line Input #3, weightout
we = weightout + (LearningRate * Epk(1) * Opk1(i))
Print #4, we
Next i
Close #4
Close #3



Call re_wout
End If
Close #3
Close #4
End Sub

Public Sub UpdateWeightsO
Dim 1 As Integer
Dim NumQOutputsl As Integer
Dim NumOutputs2 As Integer
NumInputs = Val(Lag(0).Text)
NumOutputs1 = Val(Hidden1.Text)
NumOutputs2 = Val(Hidden2.Text)
FirstLoop = True
Forl=2To2
Call update(NumInputs, NumOutputsl, NumOutputs2)
FirstLoop = False
NumlInputs = Val(Lag(0).Text)
NumQutputs1 = Val(Hidden1.Text)
NumOutputs2 = Val(Hidden2. Text)
Next1
End Sub

Public Sub CalculateError{NumlInput As Integer, NumQOutput1 As Integer, NumOutput2 As Integer)
Dim i, j, c As Integer
Dim target
Dim weightout
Dim f As Boolean
Dim wdelout
Dim weighthi2
Dim weighthil
f=False
If NumlInput <> O Then 'Process of calculate output error in output layer
Open "c:\project\dataMtarget.txt” For Input As #16
Line Input #16, target
ReDim Epk(1)
ReDim Opk3(1)
Fori=1Tot
Epk(1) = (target - ActualOutput) * (ActualQutput * (1 ~ ActualOutput))

Nexti
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Close #16
End If

If NumOutput2 <> 0 Then "Process of calculate output error in output layer
ReDim Epj(NumQutput2)
Open "c:\project\data\weightout.txt" For Input As #2
Forj =1 To NumOutput2
Line Input #2, weightout
Epj(j) = (Opk2() * (1 - Opk2(()) * (Epk(1) * weightout))
Next §
Close #2
f=True
Close #2
End If

If(NumOutputl <> 0) And (f = False) Then 'Process of calculate output error in output layer
Open "c:\project\data\weightout.txt” For Input As #2
For j = 1 To NumQOutputl
Line Input #2, weightout
deltahi1 (j) = (Opk1(j) * (1 - Opki(})) * (Epk(1) * weightout))
Next j )
Close #2
End If

If (NumQutput1 <> 0) And (f= True) Then 'Process of calculate output error in output layer
Open "c:\project\data\weighthi2.txt" For Input As #28
For i =1 To NumOutputl
For j =1 To NumOutput2
Line Input #28, weighthi2
wdelout = wdelout + (weighthi2 * Epk(1))
Next j
deltahil(i) = wdelout * (Opk1(i) * (1 - Opk1(i)))
Next i
End If
Close #28
Close #2
End Sub

Private Sub train()

Dim mem As Integer
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Dim count As Integer
Dim ¢(100000)
Dim mem_value(1)
Dim vinl !
Dim t As Integer
Dimel
Dim E_Error
Dim use As Boolean
Dim p
Dimi
Dim m_tar
Dim target
Dim SSE As Double
Dim NumQOutputsl
Dim NumQutputs2
Dim stop_p As Boolean
vin = Val(Lag(0).Text) 'no of neuron in input layer
vhil = Val(Hidden1.Text)
vhi2 = Val(Hidden2.Text)
LEARNNING_RATE = Val(LearningRate.Text)
ErrorLimit = Val(ErrorAccept. Text)
NumInputs = vin
NumQutputs] = vhil
NumOQutputs2 = vhi2
vinl = Val(Lag(0).Text)
mem = vhil
SSE=0
use = False
el=0
E_Emor=0
vin = Val(Lag(0).Text) 'no of neuron in input layer

stop_p = False

StatusBar1.SimpleText = "Runing......"
Open "c:\project\data\train.txt" For Input As #1
count=1

t=0

Do While Not EOF(1)

Line Input #1, p

94



t=t+1

qt)=p

Loop
Close #1

Open "c:\project\data\train.txt” For Input As #1
Do While Not EOF(1) And (stop_p = False)

Open "c:\project\data\binary_input.txt” For Output As #2
num = count + vin
For i = count Tonum
If i =num Then
Exit For
Else
If q(i) =" Then
GoTo continue
Eod If
Print #2, q(i)
Eod If

Nexti

Close #2
If q(i) = "" Then
Close #1
Close #2
GoTo continue
“Else
Open "c:\project\data\target.txt” For Qutput As #38
Print #38, q(i)
End If
Close #38

Open "c:\project\data\target.txt" For Input As #33
Line Input #33, m_tar
If m_tar="" Then
Close #33
GoTo continue
End If
Close #33

g5



Call ForwardPropagate

Open "¢:\project\data\train_result.txt" For Append As #26
Print #26, ActnalOutput
Close #26

Open "c:\project\data\target.txt” For Input As #34

Line Input #34, target

SSE = SSE + ((target - ActualOutput) * (farget - ActnalOutput)) / 2
Close #34

Call Backwardpropagate

Call UpdateWeights

count = count + 1

Loop 'until end of file
continue:

Close #1

el =Val(SSE) / num_data
error.Text - el

DoEvents

E_Error = Val(SSE)/ num_data
SSE=0

use = True

If (el > ErrorLimit) Then
Kill "c:\project\data\train_resnlt.txt"
End If

Loop Until (E_Error <= ErrorLimit) 'And (stop_p = True) 'And stop_p = True
Exit Sub
End Sub

Private Sub cal_error_Click()
Dim count As Integer

Dim n As Integer

Dim vhil As Integer

Dim data(10000)

Dim Data1(10000)

Dim mem_vatue(1000)
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Dim (10000)
Dim mem
Dim meml
Dimv
Dim i
Dimr
Dim mean, X, y, total As Double
Dim vin
Dimm
Dim valf, val2
vin = Val(Lag(0).Text) + 2
i=0
TestGrid.Cols =3

Open “¢:\project\data\test_result.txt" For Input As #35
Open "c:\project\data\error_test.txt" For Output As #36
Do While Not EOF(35)

Line Input #35, m

r=vin+i

If r =435 Then

Exit Do

End If

TestGrid.Col =0

TestGrid. Row=r

vall = TestGrid. Text

TestGrid.Col = 1

TestGrid.Row =r

val2 = TestGrid. Text

TestGrid.Col =2

TestGrid.Row =1

TestGrid. Text = (vall - val2) A2

Print #36, (vall - val2) ~ 2

i=i+1

Loop

Close #35

Close #36

total =0

n=0

Open "c:\project\data\error_test.txt” For Input As #36
Do While Not EOF(36)
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Line Inpuf #36,x
total = total +x
n=n+1
Loop
mean =total / n
Close #36
Open "c:\project\data\error,_test.txt" For Input As #37
Do While Not EOF(37)
Line Input #37,y
v=((y-mean)*2)/n
Loop
Close #37
mean_error.Text = mean
sd_error.Text=v
End Sub

Private Sub Command!_Click()

Call test

status_test = False

Call display_train
status_test = True

Call display_test
Command1.Visible = False
End Sub

Private Sub Command?2_Click()
TrainGraph.Show
Eand Sub

Private Sub Command3_Click(Q
TestGraph.Show
End Sub

Private Sub Exit_Click(Q
Hide
End Sub

Private Sub ShowGraphic_Click()
‘Graphic.Show



End Sub

Private Sub Form_Load()
StatusBarl.SimpleText = "Ready”
End Sub

Private Sub Stop_Click()
Dim stop_p As Boolean
stop_p = True

Close #24

MsgBox ("Build Neuron Network Not Complete")

Call dis?lay_l:ain
status_test = True
Call test

Call display _test
End Sub

Private Sub CommandButtonl_Click()
Dim aumrnd, randweight As Double
Randomize
numemd = (2 * Rad) - 1
randweight = nummd

MsgBox (randweight)

End Sub

Private Sub Command3_Click()
Helpform.Show

End Sub

Private Sub Command4_Click()
Hide
End Sub

Private Sub Command5_Click(Q)
Hide
CreateModel.Show

End Sub

Private Sub databasebtn_Click(Index As Integer)
Dim Coll, Coi2 As Column
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Dim db_neural As Database
Dim rec As Recordset

type_mem =2

CommonDialog?2.Filter = "Database| *.mdb"

OommonbialogZ.FilterIndex =2
CommonuDialog2.ShowOpen

databasename = CommonDialog2.filename

ConvertDatabase.Show
loaddata.Hide
End Sub

Private Sub texibtn_Click(Index As Integer)

Dim Coll, Col2 As Column
type mem=1

CommonDialog1.Filter = "Text Files|*.txt"

CommonDialog!1.FilterIndex = 2
CommonDialog1.ShowOpen
filename = CommonDialog].filename
Const ole_crete_link = 1

End Sub

Private Sub Graph_Click()
PrepareGraph.Show
ShowGraph.Show

End Sub

Function convert_data()
Dim rhem
Dim data, Datal, data2
If filename_test < "* Then
mem = filename_test. Text
End If
If databasename _test <> " Then
mem = "c\project\data\data txt"
End If
If Savel = True Then
mem = "c:\project\data\userinput.txt"
End If
Open mem For Input As #1
data_ Max =0
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Do While Not EOF(1)
IfEOF(1) Then
Exit Do
End I
Line Input #1, data
If data > data_Max Then
data_Max = Val(data)
Else
data_Max = data_Max
End If
Loop

Max = data_Max + (data_Max * 0.2)
data_Max = data_Max + (data_Max * 0.2)

Open mem For Input As #2

Open "c:\project\data\predict.txt” For Output As #36

Do While Not EOF(2)
If EOF(2) Then

Exit Do

EndIE

Line Input #2, Datal
data2 = Datal / data_Max
Print #36, data2

Loop-

Close #2

Close #36

Close #1

End Function

Private Sub Save_ClickQ
Dim i

grdTranslate Row =1
grdTranslate.Col = 1
Savel = True

¢

i=1

Open "c:\project\data\userinput1.txt" For Output As #3
Fori= 2 To grdTranslate.Rows
Print #3, grdTranslate.Text

grdTranslate.Row =i
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Next i
MsgBox ("Save Complete")
Close #3

End Sub

Private Sub grdTranslate_KeyDown(KeyCode As Integer, Shift As Integer)
If KeyCode = 13 Then '@ Ins
grdTranslate. Rows = grd Translate.Rows + 1
‘grd Translate.Col = 0
‘erd Translate. Text = grdTranslate.Rows + 1
Elself KeyCode = 46 Then 'NADel
If grdTranslate.Row > 1 Then
grdTranslate. Removeltem (grdTranslate.Row)
End If
End If
End Sub

Option Explicit
Option Base 1

Private Sub Command2_ClickQ
Hide
End Sub

Private Sub Command3_Click()
Dim app As Object
Dim 51, s, x As Object
Setsl = CreateObject("Excel. Application")
Set s1 = CreateObject("Excel.Sheet")
81.Cells(1, 1).Value = Format(Now, "mm:ss")
s1.SaveAs "ci\project\data\graph.xls"

s1.Parent.Parent.Visible = True

Set x = CreateObject("Excel.Chart")
x.Parent.Parent.Visible = True

Set s = GetObject("c:\project\data\test.xls", "Excel.Chart")

End Sub

Private Sub CommandButton1_ClickQ
Dim NumberEntries, 1, j As Integer



Dim a(10000), b(10000)
Dim MaxY%
Dim data
Dim loop_index As Integer
i=0
Open "ci\project\data\predict.txt" For Input As #1
Do While Not EOF(1)
Li'ne Input #1, data
i=i+l
a(i) = data
Ifi <> Val(Prediction.lag.Text) + 1 Then
b(i) = data
End If
Loop
Close #1
NumberEntries =i

j = Val(Prediction.lag.Text) +0
Opea "c:\project\data\predict_result.txt” For Input As #2
Do While Not EOF(2)
Line Input #2, data
j=j+1
b(j) = data
Loop
Close #2
Line (0.05 * ScaleWidth, 0)-(0.05 * ScaleWidth, 0.9 * ScaleHeight)
Line (0.05 * ScaleWidth, 0.9 * ScaleHeight)~(0.95 * ScaleWidth, 0.9 * ScaleHeight)
FontSize = 20
FontName = "Times New Roman"
CurrentX = 0.25 * ScaleWidth
CurrentY = 0.9 * ScaleHeight
MaxY% =0

Forloop_index = 1 To NumberEntries
If a(loop_index) > MaxY% Then
MaxY% = a(foop_index)
End If

Next loop_index

Scale (0, 1.1 * MaxY%)1.1 * NumbetEntries, 0)
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For loop_index = 1 To NumberEntries
Line (loop_index, MaxY%)~(loop_index, MaxY%), RGB(255, 0, 0)
Next loop_index
CurrentX =1
CurrentY = a(1)

For loop_index = 1 To NumberEntries
Line -(loop_index, a(loop_index)), RGB(255,0, 0)
Next loop_index
CurrentX = 1
CurrentY = b(1)
For loop_index = 1 To NumberEntries
Line (loop_index, bloop_index)), RGB(0, 255, 0)
Next loop_index
End Sub
Private Sub Form_Load()
Call CommandButtonl_Click
End Sub
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