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“Exploratory Study the Relation between Intelligent Organization Elements

and E-Knowledge by Using Artificial neural network”
A Case Study on BLOM Bank
Prepared by
Hasanein Imad alhijaj
Supervisor
Prof. Dr. Mohammad Abdulaal AL- Nuiami

Abctract

The current study mainly aims to detect the level of practices of e-knowledge inputs and smart
organized outputs through a system of neural networks and to reach a proposed impact model, to
achieve the objectives of the study the researcher took BLOM Bank as a case study, because the
study is critical and of a qualitative nature the researcher adopted a Checklist in data retrieval
process, here he fill the checklist based on field visits to the bank main administration and
branches, in addition to choosing intentional samples of (7) Members of Department managers
and their assistants to fill the checklist measure the consistency of researcher’s answers. Data were
analyzed through neural networks simulation by measure k-mean and SOMs tests to show the level
of impact of input and output to reach the proposed model, as well as accuracy and model
performance tests as well as the level of error in neural networks training then the power of
relationship between layers nodes and weights of hidden neurons effect (hidden layer) and the

relative importance of the input-output dimensions in final model.
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The results of the study showed that the practices of smart organizations of weights have a bigger
effect on e-knowledge elements as well as more stable weights, the researcher build a model
considering intelligent organizations as inputs and e-knowledge as one factor as outputs, also the
results of relative importance to reach targets (44.3%), resources transfer (24.8%) and
understanding the environment (30.8%).

The study recommended the need for the management to recognize the importance of neural
network simulation system to provide solutions for management problems for their time and effort
efficiency and they are cost effective, in addition to accuracy in the results, as well as the necessity
to expand and adopt the e-knowledge because it is the basis from which to achieve an important
strategic competitive advantage and the Bank's goals should be compatible with the knowledge
economics, electronic commerce, mutual communication and innovative knowledge.

Key words: E-knowledge, Intelligent Organization, Neural networks, BLOM Bank
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.(Wheelen & Hunger, 2014) Ly Syal V53 (ole 2 sy caaliy Lgpal calalal)
oda e aladiuld cplalally cilalaiall e 2ot 3923 Zuaall Cullad) aladiud Ealdl sy
zolb sabys Ayl 8ol Julls Jeall (3 sgally cdgl 85 & cplalell aclis z 3l
0o (i) LT Clads yidgy gl Guds By dabiiall Al dadll (o (paniy Cilabaiall
Aaal) zalall alb (Pa e clabiiall s i

:Strategies «lagiiiyl -10
Bae 4ig SN Adpaall any (39 SN alailly ddpaall b jlinll 3548 o 385 Jakad desana
G5 Al 5ol dals Al Chasall Gy cpdliall dijeal) 38 Jalat DA (ge Ll
gl Calaal e (ggia dpadil) Lasl 5uY) JaSy o(Norris et al, 2003) Lig i<l cilaslall
Voo oty dlld o (gginn Lol L 5N JleeY) bt csad) 8yuad Cilaaly 524l
die clebiall Clagliul (Al ae Jajiy dualsiig cdabidl dae dads Lagliul (e giad
al Oe sl dnaliu¥) Jls lellay Clagleal) Liasleil duadl i) Jaladlly (gisual
.(Collier, 2013) dulyally Lnglsisally daanll Laadly 3)lsalls 3)skadl)
e JalSia 33d 3mg Ao SN Jlee¥) daniilind mald) uball Adlea 8 aaY) jeaiel)
i3 ygean Galelall Ao V) ays s ) dg ASIY) Ll in) dug il <3 5]
dasll 8agng JaV) (e (8 eda Ris alawiliy il Gudll 13 2585 35l el

(2010 cul). Basiall Glsa¥) ) Jpams)) e puus
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Sy clalaiall  2-2

14K daliiall 2 ggda

o e ol Al Cllsally suaall g liag¥) e dalailly Glainly agdll o il 58 58 6IS)
Ciflse dgalse e Cilgall sk Jigad il e Cottrell (2003) 4ixes (Ford, 2009)lsle
a5 . il olSH ¢ Kol oIS ¢ oadilin) oS Cligine ED Al addanil) GSY) Ll Lsaas
LA 3a3) dilee 8 aag Ll dagall ) A3 & a8 2 ) deagl) ) gag £SH
A Ly b Janiong dududnll Slagleall dadi) illalis 4 Joa¥l aaty oIS 138y digaia (1
(2012 ¢saluall) clilall Caing L) dallad]

Glabaiall & skl il ilidee Ao 35T (g3llg palae p5gieS ASH daliiall Gy o) s
) Byg pall JSC dadaial) jolar Al say Jaidid dalaiall Jahy (e asgdall 138 75 331 G5 ddbiadl)
- ASH) Akl iy Joli JS50 raal S asekall 130 ekt A cilalaiall Jals (e g
caml Al GalwY) Gaat af sasly duelaial sang Ll e daliiall ( Teresko, 2006) ix
S dabiiall o 3 (Kotler & Heskel, 1992) sxT Lo 13y . lglants gy dans il Cagylall (g
bl danplad) Ll (e iligall ol

pgie Banlil Cilga Bae ) (el O3 (8 Cady 38 mllacan ga LSY) Cilabiiall oulu) o sgiall 0
Cilalaiall & 2 €3 )l agemess Aalal) LaslsiSl ol o £SY Al of s 0
(20171 «uil & zall) HLa) LS daally ofaai GV Tg eV caaed cupally alaill clilee e ol

Dol S b N Bnall LiaglyiSal alaaiudy Y1 oS3 (e Jadd ASH) Akl of
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Labaiall daganys (2009 (lla & (giinll) LS dadiiall cilpslisd (o i o gleall L gliSg &yl
Gl aDle I dagsall LA Al sy ladaiall @l 5 3 dall 3lsall BlA (e &5
2005) Wi (2014 09585 SUall) 283 cilabial) prllaas cins cpfinlll die e L 13y Saxivudl)
cAdyrall laadgn 3 28l dedlly ASal) deju e 5538 Ll Al ciledaial) W3 e gdye (Filos,
Gilbaailly il ae CaSilly gl Pl DA e il Gaias 8 A peall el e salinay)g
Jomasll lgia saliiuY )y eDlasul 2 Allad du))a) gl ae A paall 513 gy Jallin ) dalaialld . auid)
(Poulsen & Arthur, 2005) .45 dalaia oda yiiatg ddjaall el DA (0 dolaial) 52l )

I HLEY) e g Aalal) Al pe (oS ala S dalaidl o Sle Williams (1997) )y
Ly Pl e 80 08 aS Al o) Lale dadaid) oy aplal) dall dlaiall a)lal) el Ao
S S g A dalaid) o (Wiig, 2010) Cilaly «43lS aleilly cilaglaal) 5ylals dalaiall jualiall
A6 LS el oV e altiadl ) () casall Jaad) 3Uas ehysbe I lasis Lgalads Lgbgs (8
(e gaseia (Robert, 2009) saay sl aniil awd ) Jlall gilerd (gginay mlladll (593
Ly ccanlly (Adilly cmaludlly @ iny) paibad anl ol lgih laddy el ol
galall yut g dsgaldll Jpual) IS 3 8)lgally 48 jaall 45 L dule g3l (Marjani & Arabi, 2011)
el Ll (Schwaninger, 2009) L ¢iakiall Jals el dasly JSLiall s dalee & igw
sily daill gl all Juiadl i) Jlad JC8 W35 dae il dansln¥) il 33w ) dalaial)
chhal il sl Llad) (Gaudl o Liaglly £ ladll (3 hainl sall e 50l oY) ddle

SSA 7 Laxs) DA e ) Al Y il il g ) il el DA G pail) (311 02350 5l
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sle Jganll 5ol samy Cliasliu¥) alaanly (S ¢ISHg ( Matheson & Matheson, 1998)

.(Vickers,2000) Ja¥) 4 aul<ally Lnmill Qs e dedl 06V e daliine CauslSa

p Al daliiall dpuld) tsalall

£l dhmy G ilaliiall 03gh RS o] 50 il Jiw i Jlal) gl b clalial
a2y Sadilly el (ggine () Jsaasll 508l Lglg cAdpeal) B3 M 2o 59 S5 A

el il Lo 3 5 danli] Glegene EDE 3 galud) o2 (Matheson&Matheson, 2001)
Ball agh o Jant ) 3lpal) B3 lo Lol il cledl) ot ) Cila) 3t e dalaial

: YIS Lgae Ao il

:Achieving goal «bLiall &sly — |
oo il Al SR A Jpeasll 5 daaiall Calaal aiag Ao el adiag Lsass dadaiall ol
=i o A dadaia (6 Y5 ¢(wheelen and hunger,2014) lgausse aen ledle G s Lglal
ol Aadaiall Gasnls (e Ll Jaladiag 830nag daualy (il gy (g Jaad) G Lgdlaal Gaias 1)
Sal)lalaiall lgaiii Geuls daula) GUE 35ag o Y Byl Calaa¥) @l Gaiaily ¢ Jintiona 408
baen DAY ClSs (PIA e a2gl) s ) Jseasl) 3 2ol elaall N5 (2014 ¢ 05 A
shee il asete 14l Lo elall SN Cije 3 L JSs anls olad) 8 agilShy agilill 555,

et 930 Mg Aalaiall & 2DV (ool Al Baalgiall ADNAY Ay Gl L Chay uoa
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L yshaig dalaiall aads daiyhay dalall (e il Lgaans as At ik Ayhay 4555 LgiSlg m)lad) (e daliie
(2012 ¢ pub)lasale IS0 H5aY) Gy (B lgganst (e it o) (Sl ey

ala) (e g ) dabiiall i gakail i (el EDG llie Wheelen & Hunger (2008) <3y
Gindy (Culture to generate value) doall wlg 28l : a9 DA e Y1 Cangl) @lld gt 2 Y
Ledie Lly (s &lldg (Achieve alternatives) il alailly (Achieve alternatives) (il
el astl) Al 3l ool S gahy) Y JSE dagall A5 g3l Lgdlaaly Loani i) ghalad dalaial) auas
Lae dad clid Jla (8 dbyy Al (e JS) dllia S Laladll alli g die aodallyg . Lgll Jgaasll
aladl o)) ¢ pilagall il addanl) JAA cpa W) 2 Y ellyg cddadl) elli (o Jumd) Ay el Hlia )
Abd s e (g) (2007 cpnldll) Clag¥l debaial e €at dhijhay alall 4SJ50 g a3 B
Sl el i) 8 dlasl) 3 a5 A Al die angy A

.(wheelen and hunger, 2014)

:Momilize resource 3))gal) dl8lia — <

g Aalall Clasbeall 3asiy culelall (o Aalgl) Linl i) chal dakaiall Ha3) cldee o
Matheson ) .alaa¥) ias & delaial) mllal lgaidagig Lgaliliag dan )8 230 (e AdliSal) 3))gall
(& Matheson, 2001

dssal o daa)lall L) (e s palan (e Dlsall b dabiiall e g Dlsall Ablie mlhaias yuey

w ) o o sl Bl foliy Calandl) ind 3 laygas Ayl Mlsall g il liag . iles
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Apdal) lpall Clialy (peb Aadaiall Dlgar Copesill DS o lghon ity daliiall #lai oo Culgsanal
x5 il Disciplinary decision-making (dejlall) dudaluatyl chhall das) dedasall & 3
3 ¢ qansbiall gl 8 Calial el 3a3) b Auidl 3leall 2SN ilalaidl) se by dakaiall dalias
O 3 DAl sasa e el (uatg (Ldalally Aemylad) A5dl) KN pagll oy Aaliid) o
cedll) Adle By Allly 5ol 53 (535 Al L Gl e 3a3l lSoall GalasY)
Lol @)@l Alasy Empowering employees (pélagall (i€ Jalsalls dadaial) ey (2012
Bl M 7 lias A5l 8 s by llia o) ol bl Mash Capaill b Lial) (e any agilhacly
Alee Jraas Laa LAl (53300 dujag AS)a (e 230 A3l aaied Al Clalaialld o pus JSS0 )2l
O Y Aadaial) e peall dgei Lee conliall Jlall BASY gl ) oz liad disgy dlee Al Al
i) aallg (Jones, 2012) clabaiall fas calSe 5 phall Mas) 8 AL QB (e
AP Slagleall jaisall (pilagall 295 A (e Continous flow of information cilaslaall )
slo oulasall B0 iloglead) gy s Gl ¢ Aalaid) Claal a3 b asaelis ) dslladlly
il oand dabaiall jlielig (Matheson & Matheson , 1998) 4 jae ¥ ¢ o8 Ciliginsall paes
Gyl Ll cllia 48 jaally lasleal) Jaiis aaly (Pere Z, 2007) hainls cilasbel) ) = lias Lgilaa)
ol I Jpeagll Alglaally dadaiall ¢la) (g5ina (po ad)ll @lldg Lglis 2y 4 pdal) 3ylsal (o Lah Galaal
Glagleall (o mgide allar cllias €N dadaiall (lé Lleals (Wheelen & Hunger, 2014) dolaid)
Jsaslly Lalaial) Caags 3 Aabud) ol Zadill pival ddjea M jobadll el Joad A5l (e 5adiosdll

.(Staskevi¢iate and Neverauskas, 2008) !
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:Understanding of the environmentdi.) 1gé —#
Llulagl bl @lls ol Jalsll ol Lgie callaly daaylally dalall bl & clabaiall oo
il 5,36 iy Faliially Al i) (8 L ol Ll 55801 Ll c ol Lgm s el
Matheson & Matheson, ) 4l Lil o Gusle 1ag (PMI, 2014) (ageslly clialiall die
shladl el yaanly ane Hhlie o ginag (asle dakiidl s S Al Jlae @) (1998
P SOl agh 05 O
(Systemic thinking)  eaill <Sall ~1
Al alill ailiadd liagh g Pla (e Hhill Gilgay aag sale) o sl pSall oL
sl Lgalaaid 2 sl (Al Jolall slaly allail) (SLa aletll 38 3kt A€ dpaaty Sakeal
RS U oY) s Al e 5€ IS Jeny elail) Sl ae Claadd b dlsh
Aidl) 3 oga alail) i) (Al Adangially dimiiiall ol 8 Less Y cdomall Jlail) e
(Cabrera& et al., 2008) . awecai Jolag JSLia (o QI8Y) 3 Sl 43y JgY)
Eolll LgaSag ¢ hainly iy (Aaaalion Bakaal) Aadasl) dade i AN JSLA Jal mgs g8
ClehaYly clabuad) Cung e @l sl Bladly dabiad) Claal 3giiy 590 Cun cJadl) 3535
(Sterman, g sl (Ko Yo guasl) BT Alg L 1S daliad) Glaal Calite e 320al)
.2006)

:(Adam and Savigny, 2012) Legsdl [Lil LS cabaill ,Sill malia 5 i 0
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clleall <5 (forest thinking) zall Sally ((Dynamic thinking) (el Sl
Sally ((system—as—cause thinking) aUaill LS cwll ,<a4 «(Operational thinking)
-(Loop thinking) (Sl

(Accommodate the uncertainties) ) pre OV Cladinl =2
Brown, ) & (e 4 deall Caglie ye ol das ool o AlBY) die 4ie jie Yl el
Aabaiall o233 oly dpalie ¢S5 a) @bl A3 I @l A QL) e paadl aas Y (2010
5 pies dmaa gyl J 8 BaY) G calsall Sasie ) MA3) e cosllad) (S
dalial) b aSH axe Al ol Gl Lgnaes 03¢ LAl (5335 aalgy Jal€ IS ilalal
QY @l lalaally Sl axe Mgy ISy eLisly ulgi xiad (Hung & Tangpong, 2010)
Jdly gl Jin daill Dlsall alodind iy laxics KB aae alg Jally SIS ae alal)
.(McElroy, 2003) .Skl axe Al (o Jaliil) 5l Galinll Al gladl

(Strategic perspective) iyl sl =3
Alall 28l ety ehad) U8 (oo siesally $u555 Ains 050 gy (558 Gulad 43 e iy
(2014 (il Aaliall Zuulid) Glaliu) Masly auag) Aaulidl uledl AlENG Y
Sl cpals Ogbslay aBlaa) sl 0585 ol culelally il shadl) o) jlanaly
Sall e (ygy0l8 agiillagg agily cJadlly Al DI (e jgliil (Add value) diliadl) dagl

adaid) ) By st o Kan 53l oda (g oailiad (<5 Jaally
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cabias g ASH clebiall ulul) ol ) (Finkelstein & Jackson , 2005 )Ll S,
ol S o Ao sanall 03y sdlel Lgaalyeinls ginldl ol A taleal ) Axg)y Apuslad de g 2iLaly
t e leal) £1S3 Collective intelligence
il 34l Strategic team
eppaall lad) Choose a distinguished

:43l5 )yl 4ea) Lightness and agility

idguanl) GlSE)  3-2

4 guant) QIS analia
$Ladll Caslul Slal dagala dlglaey Coela ol KA palic (gaa) o Aisuamal) CiSul)
disuadll LAl @anatomy Ay ol ale e Lg)SE caaly ASA @hlall Slaal 4 gl

.(kroenke, 2010) Nonlinear i:haa e <alea Jiai illy Neuron
a2ills 1943 ale dusuanll QAN asgia piag (0 Js) (Mcculloch and Pitts) sl <
S (e Canaly bl a3 pskiig alatiud Ty Gus 1980 ale Chaiio i lgr Jand ol Gl (4

Adide cYlsa B kel Gyl
(e e (e oSl Apgall allad clga @il diguaall 45 1989 e Robert Nielsen —aye

by Al el 3yl oo Aleall Cilasheal) ope L illg ¢ bl a9 ddaljie dallae yalic
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$13) 8 Aa pailiad 4l Ciloslaal) ol alai Wil Lgaias (2013 (pubiall) 5 2a)lall cDAA
sumall) 5 (Koch, 1991) e IS lgdse gon (A4l Lnglgnl) dnpaal) KA ae 40l alga
A dagal (il § Leall 20l Ayl 3lSlaa) Creaa dplea @ilis i) e (12008 csaelull &
@ Dl ol (Alas dallae Clang (e 58T ((Hlsie dS £)5D dadua dallas Biyha (e ellig
G5 Ll Gua duae Luali \glg (Nodes, Neurons ) ciliguac gl die eud dules jalic
DLl oY) s gob ge dllly aodiuall sl Gl ddeall djaally dunatl) Cilaglaal
2l OS5 el aghiay B digrasll GIKE Jee 4Kl ) (laudon& laudon, 2010) cbsbl
il s o) o Gl lpdans ae deléil) haiuall dnanll (ulsally dall (10 828 de gana V)
- el dall () Jsasll lgailad oy La dagllaall clibally Lguadasy L) 5yl

die Lol Aasy Clang (e (58T dauslgy Djlsa pig Slallas Wil auas (Haykin, 2008) Ll
e Abyaall A1 cpals 8 ¢ Laall aniy Ll . alasidl dalia Lglang dnnail) A jpeal) (Al anla
AL ¥ anls Ay aa) (Oguanll Jlail 58 Anlilly calaill dalee S (1 Wiy (e A5 J8
PAdyre dpiSall (uiaal aadiud

Apaall 38 (AT & il dbjaall iS5 gl 8 (ot Jiad) ae driguan) @ISl i o))
ALl (V) e liguadl) Jaly diay (g8 aladinly

anall 138 Jasji ) B Gay @bl o S aaell @l Lpeaal) IS Jad Lgalaial ¢lay
kg Adide )8 SATY ag8 ey Jid ) (nodes) daall e S sae gl 0s$ llall o

(laudon& laudon, 2010) . lgasias auliiuiy Cud gl ity s ) cpaa)) 0 AS) Aallas
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Ay pulal) galyly Slanaly il Aficially Slglal e 3855 A ppanl) CASLE o) b (e it
(ol et llg Asilatag duaby blus shal e 50l Sl 1 8 MATLAB malin 4 LS
o L8 dnasll Gall #ila cadl sl Ll 23l e s galadialg slaall )
SISl Cshad 3ulss (Ko Gan bl Lbasy) Cullul b &3)lke 282y A ggun COSa Jay sl
2o LSy i) dagds o8 A lpdajd ) GBI O3 ,Aaolad) adil) Gyl e G e
(2012 a)la¥). planal) Lguiany
1l guand) A Lije
(lbrahim, 2013) Whall Jedag
Glibdl Je Telyy algall bl 485 alas e 5,0l :(Adaptive learning) asall alaill .1
A dpaal ol il dadeall
Glagleall L salel ) Lo Lala ot ¢ A O Sas :(Self-Organization) (Il aawil) .2
bl ey (Pla HUadl lalaly
iy (gl wlluall 3w o) o :(Real Time Operation) gasdall cigll & dlead) .3
S 50 arial aracad wng lghiial paliindiy Cugill ey Als il G o ASI dallas
LY 038 e i
LSl e Uad agag dlls 8 diguaall GIKAN Jead :(Fault Tolerance)Uasll dalew .4
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:Zésu.h.m‘g\ A guant) GlSUAY (allad
Valacich, ) (Baltzan & Phillips, 2010) duigasll @l pailad Ao fialll o 2ael) aess
P b Loy 2a (12009
s aladll gl Basall VW ae cailly Llaill 2 (The Generalization Capacity) .1
e LgisS (o) Jaall & alaill ddee 4uin a5 Learning not Programming)) eyl
el ddee b Jainall il dolee e b dilide <yuiie pe Jalats ASymmetric )kilii
Gind e Aiguaall Gl 80 dualdll Jias ¢ SN dgluli(Intelligent Behavior) .2
bl 25 ISl (ban e lasteal) A< g s A V) 8 s Daulia) bl
Lnliadl Z8a)) el
Oo Al alaaY diiad dguad) @il Jexd de)sall 58130 Distributed Memory) .3
@3 Al JSUie Jad Apslio Alisg g Badinall Clyrial) (o S ey 38Dl il Cileledl
claaially Glbladl e Bila 2ae
il syl das ala) adle gl L gl Cilasteall didadll e B Qs e 55 4

AL ) Asbagl) dandall Cld calilud) @T (Fancy Regression Analysis Systems
A guand) A cilaladsio

(Stair& Reynolds, 2012) ,(Laudon & Ladoun, 2010)
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B Tases Loy (63 (andiilly dnmsall ladlall Tana (55l ) 3ukas gag bl Jlaa @
il 3 PIa e 3800 Guh e Qi) (ahel) padin Jie gydall Jiall s B WS
L ST Bakiall Jilat Sl el cilas

hshi 4 =i G Ggall gua e paldall e s Sy ASLL) eV lay) Jlse o
oSl CalaaY) st clylaly ) 28Uy ccilsgl)

Cgaall ol el daas Byl e gl daldll Gllual) zodl @lliy 1ddpadl Jlell Jas o
Al gy sl gha e ol aadnd o) (Sa g ualll

Aalaiy) JleeY) Jlae (8 dald diayy Jleel s2e 8 i) ok O:0keY) <V lsa @
lleal) 801K 28 ) DK Calinad goiil) Ay DAl sladyl Ll (lyg) Gl i
O aall Hlaly cllall ciligine 505 Jie aaiailly

eDlanll Clilla dajliag eyilly L) Cldas g oDl pia B Lgiacle topdill IS5 o

Glgall ag3ig lgie aall dlglasy lgadSy Juall aiha Chlue Sumll (8 Cuagul 1Y) Jladdl @
dyesall Galeally sl CVlae (B g WS (gl Ll dagall cilasbeally £V
A)lSs bl e il

Gl IS (e Juliilly Slally Jadil) S dpmpdall 3)lsal) e il b e s taill e o

e
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rdae Llhal) diuanl) cilSuil) g5
Aaide Gyl e Lnaall A Juag Jea cddide Glia saa] Lo lha)) duasl)l 2GA] Llaw
(2004 ¢ Songiag) (2013 « puliall) :lgie

:(Feed Forward Neural Networks) :du.lY) £330 culd Lauasll <ol .1
DS ae o Ll DSl laagll oy il e dalie dals o LSy ggadY Al clSul) e
Asite ik gaag oY) i) By () o oiide e KN 0585 s clalasin) il
& aaly alat) (8 dpluall Glbleall JB5 Cua cailsjaally O JRda o (Hidden Layer)
p Ul S (e ety Lbdd) cladall e cilajaial diads ) ) dads (g plaY)

Input Hidden Layer Output
Layer Layer

el 335 @3 Lpae 301 7 30a (1-2) JSa
(Feed Back Neural Networks) daasjall Ldaal) il dupaall SIS .2

) Jmdl Jaxty COlate 05830 A 5pe il By dla) Llasaal (S A ClSud) s
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Recurrent #asls )

Zisa (2-2) IS5 3K A 3 4343 Al

(Auto Associative Neural Networks) S Lol ) dapaal) IS L3
Clajdal) g DA Jliind 8 S clndgai g0 gl AisSal) jealial) A1 Canly 3l) Sl) o4
P
1Ay panl) lSudll ASigl danlul) asaliall
dallad) jeaic () cdppand) dalledll Clang (o il al pls <3 dpe il dpnanll @ISl
arll \gany  (Processing Element)  as Jadysi Al dabiaal) dalleall cilblens olal) e jalal)

) JKEN 8 LS A gl gl AN IS (ppSing Adaa 5SS Janll pe Tanas LK DI 23l
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-

Synapses

Dendrites
R(\f\ P
R/

® u

Neuron scheme

(Tadeusiewcz, 2014)
Lpan]) Ll # 39 1(3-2) IS
AlacY) Lelui Al by Juiiuls ash Ao Juinid 50268 Jaad : Dendrite iyl cile il
(e Lpnand) LAY (UL Aalles ddee 2355 a1y Jlitind (S0 DA (e @llg ¢ eades (537
i Ay . oand) loan WA G GlKsll 8 839age daae EDlag Aaulsr cl)lay) Ja DA

- Aigeanll @l S inputs LA

L)) as (e dysanl) HLEY) Ji5 Csuanl) gl ciadd) L1310 52305 (AXON) uaall sall
c Auigean)) KA 4 eY) Gleatie Jie Jexd B (§ha) dueac LA ) dasll
35S BHli Jua s Lanac LA maw e 98 ¢ ouanll duidl gl (Synapses) duwasll cillil)

Adigaasl) I3l L outputs cils paal) i ag (5)a) LAl Al
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A8)ysl) laslaall Jagay o988 LS Aulal) 8 4 goal) 28Lal) CDle ) audatsy o8 (NUCleus) dulal) 3
- Aiguanll Jlgall dee Gilaig dpnall salad) L Bagage Cli)se (pana
tdae Uiha) dyuand) Cludd) cilyiss sk lia
( Haykin, 2008) (Rajasekaran, 2003)
Al cAal) Glahll e <y Aaanl)l AGEN cladal KU 2l e 5le @ (Layers) cladll e
(Output Layers)  ilayiall ciliay (Node) sie ) daada as (input) Layers i)
L eY) gl Jadd aadnin
(Input layer) clasdll sl o
(Hidden layers) a0 das o

(Output layer) cils Al 22l o

dnaal) AGAN Jiadny (aldl) alipll soasdll BSIA aaan 23an ga9 (Layer size) Akl aas @
e il ay)
(Logistic Function )aiwsalll Alall sy :(Neural Function) dasiiual)l dsguaall A1) e
Hgelsi) (e
1. Sigmoid Transfer Function (Naoum, 2011):

P Al Daall gdyaiy Sundl nie gl nie IS5 e Ll Al o
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S=—

l1+e 7

Agivaslll Al ) Jaad) (X) ¢ duganl) Ay s i F(X) Cas
1 (o il Lails 9S alil] - (9

Al @l i Jiva (4-2) J<al S

/

=)
n

IR

= tansig ()
2

1 xe zny 1

AN A jlenall Al 6 ladkads Awbuall cililead) 33L) die ooy dwisad) ikl o LDl Cus
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Network Creation i<uill ¢lé)

Defined the input and output variables

v

Developed a simulation/optimisation model for the case study

v

Developed a neural network model based on the input and output variables

v

NN model implementation

v

Sensitivity analysis

v

Proposed a generic algorithm to enhance quality of training data

(O'Brien &Markas, 2010)
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o) 83yke S alind w5 Cpas o13Sa SS1aS Bliaal) Wil oo (Sasle dal (6% Caans Laas 3 dail
Aad Cluas gl il @laid) o slaeWU SShall aaad w5 (i) Sal) oY) ssaial
sgiie e syl J ase o) il Alla ) Jpeagl cpad Cuanilly sbul) dee S5 Jangial
S il e Y1 Shall sad o) adliall yoall 5Shall Led 3She it e o) ¢ 31 ]

(Rencher, 2002) .4ue),lsal) disi &

5as> (bitl SSE (Sum Square Errors) eladl) cilesje gsana aladiol 4y :5a8ial) dagii andl
adll S illy oY1 agiiall K50 e Bajke JSI Y Adlusdd) Clas o Gus cC33gS Bak3])

i@l 028 Jea 52 Objective Function casglls «elad¥) cilesyal ASH £ ganall ilun 2y o (1a
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gsanal U8 Ll s JumdV] Ayl Gl L) saiial (yipha o1 Jla 3 e (oS Le B

:Aal) daaall 336 ally SSE sladY) cilaje

K N
Min SSE = Z Z dist(c; , x)*

i=1 x€C;

.
Ci=_ X
m;

(Tan, et.al, 2007) X€EC;

¢ Ciagiialli ¢ o agiall 35aC0 ¢ bl 33500 X ¢ Gpadiil) LulEy) diladl) & @ dist o Cam

- Kadlball 2ae ¢ MASH lajaall dae o ashiall 3 Sl 2ae M ¢ Gl pes 50 C
:Self-Organization Map (SOM)ciil) adiisl) dday & diaj led

Artificial Neural Networks duiguasll calSuill (0 8adise daa))lead) oda 5558 )
Output cila il ik a4l Input Layer edlaad) dih o S el oyl (se Calliig ¢
Map aa)s lgin Led JSin, Competitivedadall 4udlial) fase (339 o386 liguac Joxi cLayer
Cligpac (o Ggpas IS ge COAM Ak Clignas (e Gsmas IS Ty i ) sy 2 e
sV (sle Jgeantl cpad (ys) 038wl Jaasd s dua) lsall 038 Canying O3g ik e Cilajad) dika
K=210) 1538 (5AY) 83tiall ilaa) lsd (e Jshal gl 7 bias sale (nikola, 1998) Weight i)
g hall ASE Jad daulieg dady &3l e g3y (lgn)x & means

AL slal (63 7 3ga3 B aladl) daatie eladl] ld ULl JES s dae)yleall a2gd Al 5S4l
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et it 8 gy DA e Al Guld o lgaat & ey (bl s3a jass GlaE (g0
B kel b 2 cupull i (Kitisin at el , 2006) - andl lgany (0 22l Geometrically
el aay J<a] (gt Lad Audlial s Al Ak lignas 2l B dia JadlS dayal) )

Adlgdl) aliall
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: k—-mean 4w lsd aladia .1

kil SSE (Sum Square Errors)eladl) cilaije gsene caalill adiiul Badial) dagii sl
ol iy 53l V) astiall Kpe (e B3j0e JSI Apaalil) Adlsal) s Sy Gum ¢ 5ol B3sa
daill 238 Jas s Objective Function Casglls celad¥) cilasyad U & ganall Gilian w o (e
Cila e gsanal JBY) Aagll i Qo) Ayl (8 bl il (yityhe 2 1) Jla b S Lo B

10 dapall 336 )y SSE Uasl|

K N
Min SSE = Z Z dist(c; , x)*

i=1 xeC;

.
Ci=_ X
m;

(Tan, et.al, 2007) x€C;

¢ Ciagiialli ¢ o agiall 3aC0 ¢ Sl 33500 X ¢ Bpadiil) LBy diladl) & @ dist o Cam
- Kadlall 2ae ¢ MASH Clajaall dae o agriall (& clajiall e Mi e @lajall pes €50 C
O Jna Ot (Slsde K lodly 4y SN ddpeddl cAM e k-mean  du))lss Gaks iey
Min ) oUad) Clasye g gana S WL da) )l daiii auiil (Rencher,2002) cavs by

Al il e llas SSE
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Min SSE K
1740 2
1400 3
1230 4
1120 5
1050 6
800 7

k-mean ,laal (1-4) A8) Jsaall
O Cum K 5 a8liall e SSE U olladl) ey & gane

e 213 LS I cladY) Cilape ggane Ao d (mleds) DA (e ilil) Jal) (s Jaadlig

chuaiall Jal€ e g doghlaall adliall sae (AL due)yleal) Bin o LS (allal) A g adliad)
Aig ySIY) A8 jaal Al draaY)
dall daea) Hlad) Galll gl ctilall e k—mean i Ladlia sl as
GMDH Shell  zaly aladinh disuaell KA & k-mean siiiall 40) )lsd aladiuly

sy (il (bl SVlaa b eyl LS e o e Jans Slan) zaliy 3 :GMDH Shel
) Bl ol Jsba oy e gl dans - 3ysil Al ol JlacY) b puilly ccibina il
Ay L aslally Jlae) (g0 JSI Grag 383 55 dgis ¢ liayleally sunlly dadaill il ga Jala

RYB L PO I G RCAL A e Ay inventory (g3l 5a¥ Jelag demand clkall adg
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OVl ¢ i) ALl 5o jig Al deaiiall dgl) cOlas malipll Jie WS W () il
samiall A0 Awedll he¥l olal Gald) deadiul ccnliadl st cilgaly aially cCaially

Asiguanll GG aUas Adlad e laydl 8 dug 5KIY) ddjedll (clustering)

% adliall 2o Cren Aghal) Fawilly Aul) uaa! Ay FENV) 4 peal

3 4 S 6 7

76.47 [64.7129.4159.94 | 29.41 | s il Juill ules —530all Lingli€sl

Aig fSIY) 4d yadll

50.94 [ 11.76 [ 11.76 | 11.76 | 11.76 AN — il — clleale dsasl) Al

58.82 | 58.82]29.41|29.41 | 23.76 | clasnliu¥hk Jel) zila— Juad¥] il sleal)

L 7SN A8 paall danil) dpadY) g (2-4) o3 Jgaall
by a2l dviguaall GlGA 8 K-mean saiiall 4y led aladiul Gl dlae) e Jgaal)

.GMDH Shell

A jadl) Blpul— i) Qo) e —sanall Lin i€l Jo¥) alall ) aalsll Jasdly Jpand) DA (e
Ay ¢ e bl 53l vie 29.4] mualy AU satiall e 76.47 (IS 508 dnaal 53 g pSTY)
sanial) die 58.82 ol Aull) Ayl bl - Jlac ) z i Juad¥) Gliylaall GBI Jalal)
Clileall dantl) Zgl) B peaiall 5831 A8salls A ¢ duelud) 538l die 23.76 maaly AU

oe bl sagial) die 11.76 mualy 52.94 A5G sagiall vie oIS 48N — <)yaal) —
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) ) Cun Lol LuaaWL cli dllia o) Y1 adlial) 8 Lghad) ol it a2y Gaald) BaaY LS
) &) - i al)
- S S G S AN sl sl (e deal SSYT g8 JoY!
S aalaiil) Wi A Self-organizing maps (SOMs) .2
SOMs 6,1:1).43
Byl . adlie maad o) ) Asaad) WIAY S we Basipell 3l J3U S @lyasy oyl ddee Dla
A oAl D dalun b Gl Ly (e A hat dlla 6 daall LAY Al )
s lond) LS (alal L e
batch weight (lis¥) b oo caupaill & deadiuall daa) lsall () Shg
‘._?.Aj z\:xaymﬂ\ C'_ﬂs.uﬂ\ &._\:1).33 &L\b.q e EpOCh Jiar LS (Uaall e d)& MSE e.lalu\ SEN 3:93353

Gl 5) el Wassy o (Kaa dual il

4\ Neural Network Training (nntraintool) — O X

Neural Network

Input Layer Output
3 49 49
Algorithms
Training: Batch Weight/Bias Rules (trainbu)

Performance: Mean Squared Error (mse)
Calculations: MATLAB

Progress

Epoch: 0 | 200iterations | 200
Time: 0:00:00

Plots

‘ SOM Tepology ‘ (plotsomtop)
| SOM Neighbor Connections | (plotzomnc)

| SOM Neighbor Distances | (plotsomnd)

‘ SOM Input Planes J (plotsomplanes)

\ SOM Sample Hits | (plotsomits)

| SOM Weight Positions | (plotsompos)

Plot Interval: ' 1 epochs
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isiguanll AL SOM saiiall Matlab  zaliy & canyll dilec eamgs (2-4) o8 I ISl

SOMs 4 olig¥) dhyla

SOM Topology

SOMs 4y lea A s Jiws dhajla SOMs topology (3-4) a3, J<all
o A gdiall apial) Als ye Al Jlga 8
Oy (Sl adlie JS8 Caehg oprall ghhe¥1 Oy AaiSe oyl dalee o (I GOV sl g

- bl KAl e gadaile sap Gadall Qs s cupaill ey I
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oty pmalinll (he I S5 e oyl dlee ((Alaall J3b OIS O) G Oslll s s

:SOMs cdlaaall AN o5l ddajla

) @il il SOMS e jlsd aladiuls i gumal) cil€udll Canyilly kel dilae JLS) any

P Al dSall e cdlaadl it

g SN ddjaall 3lguly Al Juandally saaal) Laglissll =Input 1 v/
LAl clileally clyaally doasll i) =Input 2 v

bl iy Jlee¥) z3kas Jeady) cilusladli=Input 3 v/

Weights from Input 1 Weights from Input 2

Lo 4N w oA o0 O
L o a4 N w e oo oo

Weights from Input 3

AN W s oo O
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el EE Gyl ddala (4-4) J<al
e L ¢ lage (e Olig) S1 055 Aakaial) () I s (4-4) JSED 3 oS0 Gl ) G

O (e L dapn o (I 8L (sl candiafig (ylyg) JBI 0l dadaiall (o) ) Asalal) )t

A1) dalal)

sag LDl aey 1 AUl bl it o) (S Ay SV Adyeall L0 Gfisl ddajla DA e
¢ ad Ol Galad ane s LA JBY) 4l Y1 Input 2 a8 L 55,€ Al dihaia (gl
(o ) A dghaia agag INpUt 3 alig 4:d AKIa dghaia S8l a2y Guilad JKY) ga Input 1 axl)

. (Matlab, 2016) s Caiaill ¢ Lualas 4t J) 43 Jg¥) 2al)
bl JKE e sl maag

g SN A jpaall Blsmly il Jindilly sa0all Laskial) Input 1
Clal ¥y Jlae¥) ¢z 3lais o) cilosyleal) Input 3

A8 cillaally clyaallg Al Al Input 2
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Aig sy Ahpal) Lo il

Al ) Al gl @l (SOMs ) 5 (K-mean) ulaa¥) chal miag il dile

. dxg Y
SOMs a3 k-mean Juas duig ASIY) 48 ymal)

43y i<y 7 sakial) cums

O s (puilas <Y %29.41 | Ayl Glonly ) dadilly saaall Lol

4 7SI

cilad J8Y) %11.76 B8l cililaally ol jaally diadl) duil)

ol Cum e S (g5l %23.76 | cladiuyly Je¥) zilay duady) ciluslaal

2\:\.1‘5)353\}“ E\A}Aﬂ )Al.uj (SOMS ) 9 (K—mean) U:DL\:!;\ (3_4) d}l&j\

(A SNV 38l Blauly () iy Sasoal Laglial) Jg¥) sl casi o Jsaa) (g andly

S 2l 5 e (il ly Jlee¥) 3y Jumd¥) cilisjladll) N 2l 5 Lk SEY) sa

Aol Lsuanll ISl BN o) ciblad) s (Al lleally coysally dnal) )

. 5adiall

CMAde jualiel Gy daal 2as " HOT dpjdall dpdajdl) iady o) hloall oda (e i

" Ligaanll IS SISIa ) WU rdgai e duig SSIY) ddpeall sl

A ASIY) ddyrall pualiel dass dpaal 292 o J Al Al Ll Jodg
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: k-mean duajlsd aladil

4 bl e lhas Min SSE SI cladl) cilesye g gane alaie Wl due) lsad) daiii anild

Min SSE K
1460 2
1210 3
1100 4
1040 5
9030 6
810 7

SN clabaiall palal k-mean 4y ,ladl (4-4) a8 Jsaal
O Cam K 5 adliall sxe SSE S lad¥) Clasya £ 50na

323 LS SH olad) Cilanpe oane dad & oaliadl DA e i) Jall Gaad Jaadl
el ey dustlaall adlial) e (DAL Luayyleall Lin of LS cpallall DS iy aliall 22e

- Gyl
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k-mean i) sy .1

Glaydall dnall L) jlodl) Ealll gl clladl Je k—-mean s Ladla Hlodl as

LS cladiid) e e lyis b

% 2liall de oo LS lalaial)l pealial Zoill ZucaY! LS clalaial)
3 4 5 6 7
60 60 60 70 30 bl ¢l
60 40 30 30 30 3l gall A8l
60 50 50 30 30 Ll agd

SN clabaiall pabial k—mean Lol L) (5-4) o8 Joaall

phaiinl dsuaall GISAN 8 k-mean sitiall du))lsa alasiul bl el e Jeaal)

GMDH Shell  za)»

maaly A0 sakall xie % 60 OIS LU Eol Jo¥1 Jalall ) alsl) Sl Jgandl DA e

e % 60 OIS sl Anyall Al agh Slapleall EIE Jalall 4l ¢ delud) sakial) 2ie % 30

N Ayl ¢ adliall L b 6 (3l e (S0 Ao L) Baiall e % 30 aaly LD sakial)

% 30 reaaly LGN 53l yie % 60 IS AN — sl — Clleal Lgst Aol JE) Jale)

. 63533 Jgé\.uj\ é\.ﬂ @Lﬁm é)\é@h'aﬁ\ Z\,}QM\ saziall Nie
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lpal) A8lia Ldly il agh & V) Apall 3 ClR) sl ) an

t I adiil) baij)a Self-organizing maps (SOMs) .2

Weights from Input 1 Weights from Input 2

Weights from Input 3

0 2 4 b
Gladasall I alaull Wiha  Self-organizing maps (SOMs) (6-4) &, J<al
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- Qally €0 A dadaie B 2l Gl Ld aY) el
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(S Aig SN A jeall olatl 28 cilaliial) sl 50 o i) (ginse Joanll 138 (pe it
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k-mean (ulai duig i<ty 48 ) k-mean Julai 4ShY) dalaiall
dBy JiSY) 7 satial caws 4B Jicy) 7 Bakiad) s
%29.41 Jurddilly Basaad) L glictt) % 30 ablal) &oly
Al (3lguly (Al
dig Aty
%11.76 cillaally )adlly duiadl) dui) % 30 31gal) Al8Lia
PEEHT
%23.76 z il Jady) cllaal) % 30 Al agd
claadliuyly Jlesy)

Ce G 8 QIS gV 8 s JB) e Ay SV A jeall o HLEAY) DS (e ey LS L2

. SOMs  lad) e clld o WS 4K caladaid)
Gladiiall cratind Al Gluhall o aed alie 5o Sl Jeaaid) #3gaill o Gnld) gy LS
Galll el Luhall o3 A (K1 (2016 o) 5 (2013 ¢ EOlaall) Lie Jie paneS 453
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z dgail) chladl
aaly JalaS L SN dpaally DA LS ciladial) liiel e = 3gaill Capll 2ey
Aigaanll GISED Cilajie
A5 Jas DA e pobiid LD gulas ann Lasag Fitting app dayh aladsuly
Glaydadl L)l Al dataclibal) dasdss das s dsigecac

Neural Network

Algorithms

Data Division: Random (dividerand)

Training: Levenberg-Marquardt (trainim)
Performance: Mean Squared Error (mse)
Calculations: MATLAB

Progress

Epoch: o[ T000iterations ] 1000
Time
Performance: 213 [N 0.00
Gradient 412 [ ES S0 | 1.00e-07
Mu: 0.00100 1.00e+10
Validation Checks: 0| 0 | 6

A guanl) Gl ‘.,.‘n i) dlas ras (8-4) Jsi)
e:\ﬁ\ c@lﬂb Jasal) 0 (358l Jansgia e 8B MSE a8 ( 8_4) EA\Z\S\ Jgaall ;.13‘)5.'\3\ dolec 22y
o5 1 R e cchariall G A Jlaat¥) ol s R Uad (gl g i e il 5V

Algde dAle () by ADIe
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"Results
& Samples MSE R
. Training: " 4,64209e-9 9.99999%-1
@ validation: 3 4.43125¢-8 9.99999-1
W Testing: 3 1.58416e-7 9.99999¢-1

AUEH) 61 LAl

Best Validation Performance is 4.4313e-08 at epoch 1000
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Walidation
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(Matlab,2016) caws dushall gadail aUaill dadia ol pUaill cihylad) ehal lad) e
e Gl gie pije MSE J gl Uadll o
Alilae Gailiad Ll validation gaaill Jasca Unigtest  jLiay) degane Loz @
Pl 8 ddasdle 358 s 8 Al cuill JhS5 dale Dla @

dsiguanl) CISED Figall) o) JSEL jlaady) Ll

Dl i e gty ¢ ASal) dlannl) dias ehal 98 1 dxigra) GISWAL Fagal) lasdl laal

Al bl (10-4) JSal) cpug target dlladl Calaa¥)s output  ASuil) ilgs bl

Training: R=0.99997 Validation: R=0.99324

Output ~= 1*Target + 0.0012
w - o o
[} > w o [$2} [=)] o

w

> o o
& 0 o o o o

Output ~= 1*Target + -0.032
w
{9)]

3

w

~~~~~~~~~~ Y=T

O  Data
Fit

Output ~= 0.86*Target + 0.71

4 5
Target

Test: R=0.99977

O Data
Fit

Output ~= 0.98*Target + 0.08

O  Data
Fit
ol R Y=T

Target

All: R=0.99818

~~~~~~~~~~~ Y=T

O  Data
Fit
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O gy A guanl) IS Fagaill o) JLAT laai¥) Lol 3l Al DA (a9
A8l A1) 58] il S5 %99 il Bl e iy 55 %99 (sginany ol ia3a
%99
i thus\ O il o) Sag
Aaia e @aally OaaVly il 4 LG s JSG target alaaY) o outputcils Al
%95 4w o N (Matlab,2016) sLals ¢ Zlaiu¥) JeaY 0.99 o SS1 208 —R ded culSy
- Aguadll SIS 8 il il sl Zadle oo 0.950las L )
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- L) cluball e cald

Sl g Julas

shal 2y (Hidden layer) duaall cliguaall 86l Glig¥) mags MATLAB e slSladll ol
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Cilidall sie s ABlal) 553

Parameter Estimates

EER Sl gl
A, Aaliial - -
H1 H2 H3 g YY) dbjeal)

allal gy 0.558 0.653 -0.175
Lfsall Alilia 0.758 ~0.384 0.128
L)) agd ~0.207 0.648 0.442

1.109

0.917

0.935

Slaglall die (3D 5 (9-4) A8y Jsanll

S el il (sl il (opoaanl) slatly daie S gans Cum Vy) Asesantll A1) dulee g

3 8y itall smanll ol gsane s (0.935) 52 o8 sl (panl) 3 sV gsane
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. Amaadl) AN a1

A UKL rentl) AN Alslee Jicis
1

Y= ZX ij Wr;f
i=1

YW .

ddpaal Lo LS ciladiiall ualic 56 olg) ) Jsaall sy Jae IS LG Glysl gas JAS (e

.+ Axig pSIY)

1SH) claiial) yualic

Lasandl) Lol s cilajial) Ao LSl Al ducdd) o s¥)

bl ol 1.036
2\gal) A8l 0.502
Al agh 0.883
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sla Al agh om0 SV e M) 1,036 s Ll E5l ol O3l o) ey Ca
eaaag sy (11-4) J6l JSall; 0,502 3E) a5all 3lsall Allie Jay 0.883 dulill 45l
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Logistic Sigmoid Function &alll aadia) dua
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MATLAB

Neural Network Toolbox (NNSTART)

. <Nnstart> il & 5als¥) 3L & o< nnToolbox =l
JSLaal) ope alida glsif Ja e dlaclid a1 chlall 3 ope saaly S

4\ Neural Network Start (nnstart) - b &

Welcome to Neural Network Start
Learn how to solve problems with neural networks.

Getting Started Wizards More Information

Each of these wizards helps you solve a different kind of problem. The last panel of each
wizard generates a8 MATLAB script for solving the same or similar problems. Example datasets
are provided if you do not have data of your own.

Input-output and curve fitting. & Fitting app ool)
Pattern recognition and classification. & Pattern Recognition app (nprtool)
Clustering.

& Clusteringapp ~ (Nctool)
| @ TimeSeriesapp  (75t00))

Dynamic Time series.

1. Fitting app.

to the ] k Fitting Tool.
Solve an input-output fitting problem with a two-layer feed-forward neural network.
Introduction Neural Network
In fitting problems, you want a neural network to map between a data set Hidden Layer Output Layer
of numeric inputs and a set of numeric targets. " - e

Examples of this type of problem include estimating house prices from
such input variables a5 tax rate, pupil/teacher ratio in local schools and
crime rate [01..c 12 ; estimating engine emission levels based on
measurements of fuel consumption and speed jataset); o
mng.pm;wnmmmnnmmmm

A two-layer feed- lorwcrd network m s-gmmd hidden neurons and linear
output neurons (-1, can fit multi mapping
The Neural Network Fitting Tool will help you select data, create and train 3 arbitrarily well, given <mm data and enough neurons in its hidden
network, and evaluate its performance using mean square error and layer.

regression analysis.
The network will be trained with L
algorithm , unless there is not enough memory, in which case
sa!eacon,ugugud-eusxkpmmmn trai will be used.

WP To continue, dick [Next].

[ @ Neural Network Start | | M4 weicome ® Back
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select data I Jaw next Ao il

Select Data
What inputs and targets define your fitting problem?

Get Data from Workspace Summary
Input data to present to the network. No inputs selected.

B Inputs: (none) - [z

Target data defining desired network output.

No targets selected.
@ Torgets: (none) - E

Samples are: © [] Matrix columns ) (] Matrix rows

Want to try out this tool with an example data set?

o Select inputs and targets, then click [Next).

| & Neursi Network stat | | N welcome [(®8eck || ®riee | [Dconca ]

Db Adshias K6 o ghany @lldg Lglhaall il jally Jlasy) @by 53800 sda 8 daas
Glily Jieat aDIA e li€ay load example data Lead jLa dliag aslg asale sl aalg
il (ajas @l e 835a5e

o WS (Karg ACAD Jal Loy Al A4AN 4y jlad) Next to network architecture
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Network Architecture
Set the number of neurons in the fitting network's hidden layer.
Hidden Layer Recommendation
Define a fitting neural network.  (fitnet) ge of
Number of Hidden Neurons: 10 OE bbb
Rest .
Neural Network
Hidden Layer Output Layer
Input Output
1 1
10 1
W Change settings if desired, then click [Next] to continue.
[« | | M weicome @oack || Wt | [ O Conce
o ——rv—

validation and test data Il Jaw next o el
EDAN clyay)lll dass seladll oda

s ol g canpil) ol AN g Al cilisell dae aasy jieyldl 1w Training e
- alall Waal)
gy by e caal) Caigds Al il Gulal aadius jieyl Validation e

cpal) aay AN HLEAY sl jig Lail capall Adle Al Ll JaTesting o

Neural Ne

Validation and Test Data
Set aside some samples for validation and testing.

Select Percentages Explanation

& Randomly divide up the 94 samples: & Three Kinds of Samples:

@ Trining: 70% 66samples W Training:

s [ These are presented to the network during training, and the network is
@ Validation: | 15% »| 14 samples adjistad according to s e,
Testing: 15% v 14 samples

. . s . Validation:
These are used to measure network generalization, and to halt training
when generalization stops improving.
. Testing:
These have no effect g and 50 provide an it of

network performance during and after training.

N
. Change percentages if desired, then dick [Next] to continue.

(@ st | [ Ml welcome | @k [ ®Net | [QConce |
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=lilly «uyaill Train and result

to diffeentnitialconditons and samplig.
Neans no error.

Train Network
Train the network to fit the inputs and targets.
Train Network Results
Train using Levenberg-Marquardt backpropagation.  (trainim) & Samples MSE @r
@ Taining: 3
@ Validation: u
W Testing: u
T e PlotFit | | PlotError Histogram
9 P nproving, )
indicated by ani the mean sq of the validatior
samples. Plot Regression
Notes
Yy Training Rfferent results due Mean Sq d differ

between outputs and targets. Lower values are better, Zero

ralaitne b

© oin network, then ick Newt)

| @ NewniNetworkstat | | Ml Welcome |

R
m’mmnwmlnmmmnm
relationship, 0 a random relationship,

@bk || Wyer | | QCance |

Plots
(ploserristd

(plotfit)

1 3
10 2

Algorithms
Data Division: Random (dwiderand)
Training: L g-M. rdt  (trainim)
Perf Mean Sq d Error (mse)
Derivative: Default (defaultdernv)
Progress
Epoch: o I 30 iterations 1000
Time: I 0:00:00
Performance: 113 [0S0 R | ©0.00
Gradient: 205 1.00e-05
Mus: 0.00100 0.000100 1.00e-10
Validation Checks: o 6

Piot Interval: O

af” validation stop.

2. Clustering app
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Neural Network §

Welcome to Neural Network Start
Learn how to solve problems with neural networks.

Getting Started Wizards  More Information

Each of these wizards helps you solve a different kind of problem, The last panel of each
wizard generates a MATLAB script for solving the same or similar problems, Example datasets

are provided if you do not have data of your own,
Input-output and curve fitting. & Fitting Tool (nftool)
Patter recognition and classification & Pattem Recognition Tool | "P120)

g TG
Dynamic Time series. & Time Series Tool | (tstool)

Ay guaalll aaiill gl
Adghiae daliiie dudee WA Ay o 22l el 5aY) o2

Training: Batch Weight/Bias Rules (trainbu)
Derivative: Default (defaultdern)
Progress

Epoch: o [ 200serstions ] 200
Time: [ 0:00:00 ]

SOM T (plotsomtop)
SOM Neighbor Connections (plotsomnc)

[ SOM Neighbor Distances ] (plotsomnd)

[ SOM Input Planes ] (plotsomplanes)
[ SOM Sampie Hits ] (plotsombhits)

[ SOM Weight Positions ] (plotsompos)
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