O8 939 Al S 3O (eas A g K> 90 & 3 i g T ko

" 6396 aslows! '51 5 gwlie Cym
VAN AIYY by Gl AN/ £ITE 1ol 5o G b

o
o 1) 58T 0l Slsle Blosl o 48 035k 5 S e le a3l b ¢ andlas oyl
Slosls ST L 1) e K glade plal 3 Slas 355 035 ep b GadiGeote s
S 3 6y Sl saesls 1 yshie ranty Cul 03,57 b5l ESoge h) b etday o
YWY Ctgus,l VA B VA 3,555 0 Sl 553 b Leos 6o 033k 5 s Lasls assb
035 gy g A ol ) 58395 53 juyg A35L (6w canlllan ol EB el el o o5l
2 (P e ST T o sSan by e Sl s 5537 5 e s 5 6T
s Ses Gypa e Siash o) )ii‘ 3l el Cwsas 595 W) candllan cpl 5o s s i Sl
©Wosls , ze (ANFIS) 556 wae i s MFNN) i i &V e K gl
b Ssp 58 gmonln sl SIS laesls ch»éj_f)lf@ Sk ys S 3 b o EKGS @ odia jou

@‘a:yjfﬂ;iy-\.e-dw&.ﬁddﬂ

w5 ade (S 50 & ot (8T Lo ¢y 51 ¢ oSS OB 59

JEL: G14, G17, C22, C45, C60.

4o .
2 il sl 5l b 5 (68 e 6l OT S ool e 5 (i Somnl o) 0l
Gosn (s osba s 08 i 03 S SOl Gadde Gl ladle 53 S sdid iy (oS
35005 dadie I b b 55 Ol lys LIREIL (o e He) 53 G se Ol dBle Llesy
Sl Jlys ol ol il 5 28 i A 53 S35 minecST gladie 4 OLlaslazl

TS 5k &8 o805 5 8 53 e g daglls £l B 6y e b (S sl

Email: Habasi@ut.ac.ir ol 4 oty slas sa8Casls sleal )
Email: Naderi.ec@ut.ac.ir ol g o&tils slassl ws )l wlid )87 (g gmdils Y
3. Efficient Market Hypothesis



179) lawol A o)lass (golaid] ¢ilo Jho Dl dolilad \Ye

23S L a5 s sl TV (B 505 5580 Gl T (S i s 5 W13 5505
o sackes nlllan Ao (LT 31 oo 457 ol o o3lizal (g3dmte sla g, 31 Ol Llole Blysl ey s
S COYA) g il 5 Sealy il s sdm 5 Llos S b 1) ws 3 ol COFAQ) 55 5
0595 o3 S 35 1y OT COVWAY) (55 3 5 (6 s dnllan 5 (VYAF) Sog e 5 (6 mtie ((A\FAY) 00
oslizl LT &7 il oo bay O3 Soslie jI 3L 01y oo 1) 4§ o Slalllas = s 0
B e oS i T wai,ls glaogeiT celel cpl LYo etd 5 SO Wles S
Bl 805 il 5 2T & el ¢ g g3l Bl o GO ol 4 bl Sealy il 5T
Sl 53 4 w58~ e IS Glayl5l Lo b S slasil Lsp L edkiasls (slaslyl
T Y O 5 sm5) Sl B3l 680 5T

Sl 4 2l 8 e SIS 5 syl & 3 e (o2 K 0T & el 0l 0t
Lbp ol A 3 PLOLebl S bl Asp Jlieys Sl bl sledly meb s
O sl S o Sae ps 5 S les ST 0 005T (sl 5,8 s JBST 5 el
G 033 pds co 3 Oliabl (gl DLW gl ST 0 sa5T ol (288 ol ola T,
o g eIt S LU led ST o S (o) 5 (o Sladite el e o
el s o A O

ﬁ: oS g 2 0393 53 ‘5f~¢§.1)l:é) Q’}‘.u;irﬂ%ii‘" ooy &S ol QTW&W
@b b bt (Ksilia 55 e s @iledde L T s gladiae alaly 015 oo

P R

G By 9 S Sl p G190 T
C&L« BE) Gl o daT &d}@T 469}1_3: ‘&M’AJ} LGJA}CJA 6\.’.&5@&4’&3)5 u}.&T
(S Ealie 55 iman e 308 C03La5 (0T )3 47 555 o0 GBI gredy 0515 pl 5 el

03 e el g ey LU ijxla:; Croy ok g o ;Pyrlm Slaans |, OT

1. Gokhan Ozer & Cengiz Ertokatli
2. Barrent and Serletis

55 G 31 1 e DM e samn ool Calitnn (I8 e 331 L 5 01513 O e 31 a0 (65151 Sl 43 ol ¥
Bl dial g Bl DU a0 o elde 58,8 iy 09 S Lo 1 35 5,8 ISl 5L o Lo B p0a) 6l o gline
St i gazma ulal s 5131 15 s dal g I 150 58 S leS 5 0LsS L O wle pw Slej gl o o&is Jl 1L

5,5 dal gt dalre SLS
4. Rubio & et al



AR Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

S ged (Sl Sl By S84 BT i p gl shieny bl Sl 8 8 it Cad
4 55 Ol Gl e 5 0305 K5 1) abite (sladil 393 1 (oS a5 S 355 S8 4 S
S g o g 5 (ST VL

Nl al s ()5 Sy s 655 ol ()85 a1 S 53T b, aSST a5 550 &5
T 51 s g3l L ol 031 68 3T IS e 3 Shee 5 bl 1 a8 (g bL oE s
Mol (5T (lacsgo3T Sl oslizal b 5 bt jb bobas Wily JEKew 1y I sl O g5 oo 03,18
oS S8

Sllind s (ool Cds Dagagdeme 5 Sie ) EL EBLEAS 4 e g L ok
ot 3 a3 U T ST slie (0537 (LS 5 b s b o S
et O 50 1) (33T Sl el 0l b o) 1S Tl 3 oled &) oty Ll 457555 0
L SlaeiS o 53 44515 o Cond s 4 (Sl b (gl oS il st b SCalss sla
Cody e BT b e 5o ol ST b Saus cpsw 9 LIS Glodamy 5 ome
ol €55 53 53 bate 48 ol 858 G 0S5 1 Jlm il T A (Dot s ) 30 o0

RG]
O:;\};v;ﬂ6@&q.@\G.Jas,;,;Nou)wﬂ.u)ug;wL;ﬁmquI%me
(ol Sl 5l BT &l st 658 0l 5B S 55 5 08T sl wlia &7 ine 5 abad S¥las
Lo g (il By ol Lk (3185 orr 3ldie Gl S e LS, e e

" s dal g sl (S S
b slie ) o 815 waly Vo7 Je 6l ol bl mEILC oyl 4 ST Y
i Sy 43 S oot Sl Ua o 81 4 4 5 b (03T e (i alion Ol e
oy ST o @l 1y Ol (b o S S b YN ol b 5 ad Sl ge iyl
2 Sl ol Bl a1 i edbambue pslie b edis S el palie 3Bl

S e o bilbdbe @b il b e 6555 polie 4 (Sdedd GaOL

A.u_;@a—u\f_f.l?lidzw[)TQJ-\JJ:&»&GI}JTLL‘;ruj\rf—bl-b_lgdlix&hdﬂ&agbjbghﬂ.\
2. Prokhorov
b a5 b 55 e sl bl (6,8 S b i baill 53 (6,8 el sl 51 EL rEINC kS oyl Y
4. Initial Value



179) lawol A o)lass (golaid] ¢ilo Jho Dl dolilad \YY

3 5 4303 68 slal (¢ AL (ut Sy ol S (Bl e 4 S5 o sl
LY el g) s el AL i Sodetils

N33 s (Bolad uuT 3 511 0T el (05T AuT 3 o 50 I el obs < 5]
saTiwssy DL sl ST S 5 DL sl gl s3T L g s ol Lol £l o
e ol 5 L) G 53 4 Bl Glejs e G S g oy S0 Gl s o oluli
5 Lay am (Sl K la it 3l 6K BB s (gledide Cardgs alins cpl sl 03 S
S Gl e 3 ol LY O 5 i) 3T e Al s ke B s 1 1
3 A5 ok e JitS (Jlo sl sla e ls dsle (ipls JUS 5 5 208 T 5 ooy bl
basls Sl cbay s ool gy Laim b1, Wb S35 L oy 5 S50 s ST 635 dal s LIS
3 g 5badibe 3 sy o cladile 3557 1 55 Sl p3lie Sl L Eah £ b g ol A o Do
TN (ol 5 Ganled) b dal 5 Wa oy 3 g ety

(ol 0k (Sl 5 (oS 5 Sladde 5 e SCE sladde 5,8 4 Gl sladle Jgb s
ol &t b ladie sl b el s bdie ol e 5 G5 s Hoa a5 o) ol 2
St 0 5 s s S8 Ui s )18 Ol b glalia 53 (V) 0K 5 s S i 50 50
ot 02 (Fran s S e 035555 5 L pse lebl &L tplen L el
DHSen 5 5K Aidu 3 g |y (B (b 5 o sladie 3 Shes Wlocts S cplgw oL
ol @l o35 s 1501 plew slaslil 56 e K5 e 6,54 L 55 (YY)
ST Sadis 5 o san s B Sladis 1 656 e Kb gladde 655, Sl ey,
1 048 plems 53l Cnd (asla (Y0 10) (6 BT 5 5y Sledol ool 035 S35 o (Sladite a5l
ot S ol O wdlllas ol s e ST i 5B mae G sadde Sl eslinal L )
el 42313 (68 Sl il A3 AV/A Ly 5 ekl

losls o ts ARIMA Jue 5 ¢S go & o Sl oslizal L (10 1Y) felewlalb 5 (o5l
S5 Oer (psle 53 S Glabds 355 4 Ol Lles ST Mo s 1y Sl e

)JQS?}AJA“A..J ggjﬂ}\i\‘}acéfﬁjk)éjw&a)u‘(@&ﬂ:w‘))ij &lﬂ)‘w.ﬁy

1. Williams

2. Lineesh & John

3. Homayouni & Amiri

4. Gursen & Kayakutlu & Daim

5. Ying Wei & Liang Chen & Hwa Ho
6. Esfahanipour & Aghamiri

7. Al Wadia &Tahir Ismail



\YY Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

Glaesls Sl e Cada S| Sy 0Ll lazls Oy 1y Slejism Waosls i 3 s
i Sk 5 el L Obe Aaly (YN)) i 5 g iles S oslizal Dlos plow &35,
o 5T 05T 6,858 a L (TN 0) 5,0s Lles S gy py &Ko g0 s s (6,8, 54 L 1 sl
Sl 03,8 s by Ml 5 T S b il sl S il il
33 35 3 Oatily (sla SKosls Oln oy e jn 03T 09057 sla a1 eslizal b 35 (Y01 4)
TP sl 5 ol T1489) S (IS ba el 65,57 ) 1y SUST Jle slaliL
S Wlos S o)Lt &5 ol 4 (Y01 0) $SSla 5 V(Y00 8) 540558 5 JUsl Te(Y o F) 1y paVl 5 iyl
s o (6l et 8 ladibe 4 @3la) OIS Ll 4 5 ) g L5k ledibe (s T
SLosesT 4 Olg o bdde ol dhex 3l Llodds  amiwslaml 5,5 SLbby 5 ¢S5 5 a5 ol
23S 0slal s &S gn S A gy e i T
OFRY) Sl 5 (5,56 Balllan 31 ol Sjle baaa) ol 53 (1 e Slllas ala
5 sz ((VFAQD) O 5 (6 i OITAR) O, s 5 35 sangp <(1FAY) 4l S g3k
COFAB) judl 5 53T COYAD) sy 5 (5 i c(VWWAA) (6 alilsids 5 ad e s ((1YAA) oL, a

(OYYAY) u;ﬂ)\-w ZJJUa.») (\YA¥) SR ‘_gJ.:i..n

G S e S Dzl ¥

el BT asii bogail 4.y

T Bl ST 3 5l T T sty ol adain a0 sa3T e 3T (k5 &ty 5o
1S s pan o Jlys i o s TS 0 ol a0 gesT ol 5 (odm el ol
03,5 5 piin b S0 05T 15 1050 5T cpl S 03 8 dulajT oo 5 53T slads T3 Sl st
03308 Ygans BDS 0 5057 ile cuiiion b S0 85T 53 iy § s (5la0 5037 15 T 55
ez 03 B3lat Db b sy camtys dnloST o |y (o b b s 0p §5 6K sladileny

. Chin Chou & Lin Chen
Schwarcz

Lento

Peters

. Mulligan & Lombardo
Cornelis & Yalamova

. Onali & Goddard
Huang

oNoOUTAWNE



179) Gleaol A o,lass (golaid] gilo Jho Clidin dolilad \YY

5 s e gl g ot s ol S 4 T8 ESG 0335T (slimnsy Loy il
YA (6 pin) Sl O 93T 53 odkdioslizul s &
3 o St MY 035 paste Gl cosiT BB b 1 eSS led psgde
o3l55 5 (S teast b SuiS e (6, 805l Gy b3l DS Ol dwloes Ly e ST ot e
AT Ole 51 &8 255 5525 S 5LU (led dnlonn (gl (e3dnte Sl sy 250 plrl a3 )3
OYAD OLKes 5 come) 35 o)lal ot | 25515 msle B35 s Sl a5 4 Ol e
3 I (6Lab 53 slne Sl s gbs 21515 b 21,5 00 &5 Lo g2e (LU Gls Cii 5o
Sl e Jlulie pd o 43 8 S5 AuT 3 p Gt Candy e 4 sl (6,8 010 sl
(e Londy SO 0T it slde hlhays 5 03y 48 05T o sl S5 5l oL
Bl oo ks dmloes 45 S 5LU Gled S oSae a1 Sulgi 3 (VIO e 5 5) Sl oo Sl s
Oljee Ol oo 0T ool p ol plis 8™ cpm 1y Lo a6 2803513 3L 5 ims ool d> KL
VD (al5) 3,57 asatie |y andllan cpl 53 oy (i g (slass el S5 Ol b (s ks i

RGO P aéu:.xldi:))wﬂ}éﬂ&aa‘)b

(SF P (guas A S S 1T

@ldie (U5 T gn (S5 5055 (b Conlo b (5lsn w55 T ¢ e 805 glada
GBS plpl Canlnosls o LU Conle 5 (5 Slb b 4 5L 0o ey 5 s e Ll
Ol (23 51 Gy o1 i 587 on e ins o 13 SN e (8 g0 ctlibnn o shme
s ST T3 Gl 6l Slbe sl by S eslizal b s 8ok T b s
Salie gz )8 e sz ae aSKd S o 1) 68,5 5 edoms Plas claesls b Law e
Ll Gileag 5 Ghuad B e e S i cc‘j o8 el guuail |55

e b ok 423 sl & Sl (g e el sl gr SUT5e dhor
s GhaSl (e e e Gl by O, s Ldeds gm eyl Oll e
OT 03 Gromen T L)ls ool CbB i gr ol Laesls I & dia Aolais e sla s
T de Gokear b ayls gy Jleo (sl eddeslizal ladite b Jadje (oS Sl sla 5 Bt

1. Jacobian Matrix
2. Data- driven self- adaptive methods
3. Model free



\YO Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

S SbedS i B e aSUE p o )5 58 6 St (B3 ZblB ils (glaslallB g8
5 Sl ol IS (e LT lahs) bamlieys (pae it ST tamas | b

ls (6 i (6 p Ay Collanl

BYESR - N RUESR AN RIYS TSN & ¢

Omar s S s Y 5 s &Y ials Y 55 LB e Ks S oy el
Sladld b s wb Sleslinal L1y 62555 Gladss (350l 5 LS o0 Jos 2583005 st
563505 sy podle wVkix slaSd 55 A8 o oslinal (g 5 SOy 5l Al )
dde onl (ot sl Uls Oley slaa¥ ol T 050 0 oalinal 35 Ol GaaY Sl s &
FUVAY) s e 31 08ty 3 51 sl OTS s 5 OVAAR) ol ol Tkl das go 2ul581 1,
s oS Wlos S L3 11AAY) Culy 5 10880) ¢Sl Y18AR) _alabl T((19Ad) Sl
035 03 s Sledles wb lgy &Y 55 S Sladld o6 Ol GloY L iy (e
A A el s SE L b a L,508 Olgy AY 5 BT Gl ol 5 s A

6 s AT XYY

0305 i) gy Aonsts (36 Slaas gormn &0 BT o 3 sbomess 3B Gt psgds
LB s Sl e slaghkine alexil (5B Ghie Al 5 Sl dss 53 (V470)
Vol laas geme 328y gl Gl 636 laas e LS o 4SS (536 (slaes gorme
orii S i) ple b alian ANFIS 55 sdsioslinal (iledie iy, AT o Jool b 5 s0a
583505 Cosls w5 0dd 45 S Liys 55 6l calew (Canded Al e 5 (o
sl )y e ol OIS oo cOT 5l s 3585 o LWTC“* ANfis 5 eslizal L6 IS 55 s+
& odadlact (lassls S 3,15 o 3 Shae J, 5053 $3lodia g5 0l losae 58 o3lizul FIS ke

A2l L FIS Jue ol S35 fam 65,5710 ooy e b (slaastls 3550 T g s Anfis

Universal functional approximates
Input Layer
Output Layer
Rumelhart
Nielson
Cybenko
Fanahashi
Hornik
White

10. Fuzzy logic
11. Crisp sets

LN~ WNE



1r9) uL.....-LA o lads (golaid] ¢ilu Jho Clidmn dolilas \Y#

il 6536 A e ) Dl Sl Sl oS syls ST aseie Ao e w536 Ghte ¢ IS sba
23 e Ao Y ST o b (538 55 53 (30 slel 4 il 53 B3 53 15 e (slaesls
oo X 03,8 o Sy 656 55 53 K 5 o gm des (536 polis dslows e ol 53
o35 93 (6ode Saesls 4 (g3 o) o ool st (53 sl J«r}gau S r:‘_;)'l_»‘_;)'lé u.\g;
s s

g0 4 35 LY

Caxin by o) S 03,5 s sl 5 Ny u 93 4 1) BLb Sl 66 (S g )
Aty S g3 1) sl 5 Ly g el 2 sl 5SS a8 Sledue
o Sl OT 51015 r a8 Sl (ST pub5 s 1l S g o (Yo Ve O 5 22d) 35T o0
93 g 3 OVAS (Sl 5 515 wlie) 5.5 oslizal LLeb Tydd Sloj slacs S~ eS|
b e Gadie (5ledie o)L s s 5 4505 S ga gy ESGS @ aesls & 2 4 S asls]
2355 o &l edia 2 glaesls ulul ST

1 055 dn Sy o 3 035 IS 3 6Ld & 1 Sl eslaly &5 ealinel L S 5 &y s
e @B 15 0T (slal wb S 7 )8 hodd O s o 0L Calibne (la e 5 OLej 55
C3A s ol den Ll eals slime el s we sy Glul o5 S o b2 s o S5
Ly 8555 5 BLb (Slacs jow ilgt 4 525 ol 8 ol 0l s S g0 ol 51 il (63 5ukme
S g0 Jockdn s 33 45 0155 n clonls Jsb ulasl 1y S g0 lad 25 (S sbas LS ) 5
S TN OLes 5 0 8) 35 s (DWT) w28 &8s i 5 W(CWT) gy
Sl sl Q)@M&ﬁ&@ﬁc‘jw.@‘dshéﬂ g5 3 s A3k
Cals i hass pl 0 edbanllan (g ssbimen e el S e ethonn T il Mla g
o sn k8wl S L5 wl5 gl Ol 53 Crmman 3)ls [D3) Sauls s wb 4 55l

Fuzzification

Aggregation
Defuzzyfication

Basis Function

Finite Energy

Continuous Wavelet Transform
Discrete Wavelet Transform
Haar

Daubechies

10. Symmelets

11. Coiflets

12. Meyer

OCONoGRWNE



\YY Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

oslazwl Jiw\..; CU J‘)‘Jfﬁ)ﬁ U'.’.‘Jé c&}.p}ﬁ.&g-d‘bbjb@@ij:J;)Kﬂf&yb
LYY Jelol 5 631 9) ol ol

liseo GBS (G s (LI EY

& g C)\s-ﬁ adde cu i Oyl Wb by gladie ¢l obssl @l e fmesed 51
& sl S S o e Mo G e 33 4 1y baosls Ygeme oslite cal sl 58 (o )
31 eslizal b Jua ol Ml ool gm0 5037 40 goome &0 ¢33 iy 5 i b 35 50T e s
ot Do o 4o gazea (Slaosls 1 oslitul b jeww 5 358 00 03] eadel Jgl Ao sazee (slaesls
G5 e 3 skdeslizal slaeslsas geres I ol 4 Jbe el Ol 3O kea b ke
Osbie st 5 Sl 03057 A8 gazes 53 g i Sl 03,8 Bld Cods (Cand ol 53 358 0
S35 53 slobas ple Obe 55 (IS bty 1348 o 03lizel RMSE” 5 MSE” (slajlas 51 Y sane
Slre o g Olsiea RMSE s 1 colalan 1 (65l 53 .53 0505 5 555 e slasbns ¢ s iy
5035 MSE jlas 51 280le 68l3 )5 slne cal 457 a3 87 oslizel adie o i S35 351
3135 1y dde 53 Gl 5 oslbl s slaesls o 8 ki ys sl MSE jlas S5y oles
5 Ogeil ) a3 o Ol S 1 Lol (oMt | econl MSE Ll &5 e o) 4 slme o cpiomas
RAER R IR FIC N

o 60 &S 355 e e Dl claeals 36 et 5 03T s 3ledie S ey Lol
i 3 oS I3 1 e i 0 W SalST 5 g5 55 5 nlin skl g Sy 03101
35 g (S aloa LU Ll 5ol LT eSS 3 b3l i s 51 45503 slaesls 65,
S b3 dal g3 o pan 1y (5 e it Loy 0,13 g slaesls S55 6 g Sl ST et
SMSPE) i glalas o 5:80ke Sl Hlas 31 cdie o i ool (sl 01, Ktays
bl i ouote slles € Sl (o5 ol by sy ol ) esliel S e eslicud
33 o ol Al Slej o (Soen 555 (San 236 lallas ol 555 AL il i Kl
ol B els Jls w355 oot slalas o oS 0 56 B a2 51 sl il 505 515
ot bl Ole s Soens s 5y Jleil (s 01 o (SSle b Jle i 55 allas

1. Training Set

2. Testing Set

3. Mean Square Error

4. Root Mean Square Error

5. Mean Square Perdiction Error



179) lawol A o)lass (golaid] ¢ilo Jho Dl dolilad YA

o plonil (gloy g3k &) soa b S e S oEin 38 (il 3L Sl ey Joa 93 ) ol
ey (1890) ke 5 s WOVV) Ml 5 2 8 slasSals 4 Ol ilse onl @ sl AL
lalas jsdons ks Jilio duglin (gl andlan cpl Ol pl s o3yls lasl,1 & a &S5 5 6 Lal
03,8 oslizul (Yo 8) Sy 5 &SNS Aoy ould b mn 03051 6 LT 31 Cakbee (ladbe ,3 o i
ol 0T 58l Z, = €2 —[e22i —(f, - fZi)z] st 03T gl BylT o
SO [P NP WS | Y e R PHEPRCNEN S5 Ny Rt
G4 5l ol i sl €y 5635 S dde (6,8 584 3 ol g ot (sl €

g"_...u‘ r)} d-h

5595 53 il oy geas Og Hlolg Slosl oo e 48 035l 5 Cwd ali a5 51 eyl ol
$la e (5bamstl @M ol (2l 0387 3Ll VWAVt s, WA B VWM 2355, 0 Sl
Ldlted s‘_;.xfu' a:j\.: K] (;.».15 d.a:-\.& Ji.v\:.» cTedpiXF )‘ Sl C)JL.& anlae Lﬁ‘ BE o..\..io:j!)\fm.
o 23k parls Glastl 4 0T lsl 3 7 B a3l 5 S astle ()& ol
ol

DIR (POL G SRN SR (o) E

(VR) (il 519 Comad 39037 108

by LT a5 45 o olinel gdisn ol ooy 51 5 Sl 1 JSa 5 I 0 505T (Slim 2 0505T
YA ;‘5"‘}&::)\#” o8 3L G sl

9392 (A3 (S g 3D il 319 o 03T @) Jgux
Ik

Value d.f Probability L
Ogo)l
ZIYA vog UARE Variance ratio test

Gt (glaasl o

1. Granger and Newbold Test

2. Diebold and Mariano Test

3. Clark and West Test

4. Tehran Exchange Dividend Price Index
5. Lo and MacKinlay

6. Martingale



AR O ez S (o i 0 (emae A (sl o (Dbl 5 Sogo L g d] ol

S 5 5 255 e G Sl dls alps 68z o8 Sl 0T Kby 55k 0505 s
T 55 o3ls Wy AT camiys 5 @il 3oy el JK)lbe sats T ¢4 51 0T slaaiss
N a5 5550 85 3 o G ) O3 di i & 015 o (s perey s B3l
L 55, o o 235k G s el W AT o o o b s 4 015 el 00T pl 8
1238 i 1 O ey ey S 51 b5 5 0958 S e 015 o0

BDS &ga3T.¥.1.¢

St » BDS 05057 .55 520 VAAY Jlu 53 (BDS) o 5 & S5 5 ¢S5 5 15 03057 !
spms Jlheys 1y Glos 6 &4 S 3lml T3 03 (3l 7 AS o0 oo (Soen U1 S
(S s e T sy b5 Sl e 0p0T Cal S e G5 OT 55 IS Saeen
oaT 5 s 55 05n3T ol gl 3,8 o Ul 3 ekdodalive Sloj (5 33 65,5 05T AT 3 aleor I
o)

099 P33k 6w 33 BDS 090 @l .Y Jouo

Dimension | BDS-Statistic SD Z-Statistic Prob
Y [ YEVAF Y ARTAZ e
¥ /200 /2 FAOF \Y/0 Y0 e
f AVAVY /s OAQY 11/444 VIRER
o S/ AVY N VERY AN 4 VA/VYY e

e slasly o

Slinedy 4 b ol Sl 58 345 0 35 0 g03T () o b 3 oY s 3 oo b 4 a5 b
S 33 o e 6T 3 55 4 Ol o ol ol 60l 58 e Jde (ladilany (6 03 50 S5l
S ol (55Tak 4 pY sl il 5SS 0paT T p ol (Sae S 5 o s B35k
Jzl g8 35 55 51 S Slade 33 G &K D3 dslas BDS 40T mls 53 o€ a
o aoeplil Sl aseial Osa3T opl s Jolie dus b 15 o dal g 5L (6w OT 0o g s s
el gt (P33 S D3 B3 S8l 5 DgaT

Seibld Sl il o3l KL

e 5 3 1y 3T a9 g S en b oS5 e iU slod o 355 05T Ll

g Z . (. = . R T T T T
b &‘;VAE&‘;‘) U'i| g_}}.l‘.iL:S LSUBQ‘): ‘db).} -\5@ 6;_50)‘-\;‘ QL&J w-\fj:ba Glﬁ)

1. Trajectory (orbit)



179) lawol A o)lass (golaid] ¢ilo Jho Dl dolilad 'Y

ol A 9> GUBESS 5 L )90 Ja gt S (bl bl g s n (o lad B Ay
S st b 5 ot (Slagts | s (5L e 53 45 AT 0 (5,8 05 1SS 4 oS 5
& s Sl (S5 Sl ol o) FT5 Sl 5L lod 05 mite ¢ g sl 35500
il S 885083 OT 05 1 e G335 33 23T 35 o p3 5 Lo S
e 6.5 n S 45 el OT Koy LU 015 03 ks om0 37 o (Sl os (ol
sl eSS V5W> s Ygomn 55 il 6ol b T 5 Sobea sl oI S L @.‘;?r“
25 5 a0l | e 035455 53T B ol S 5L
oy ¥ Teriea gy ) ils sy ey 53 DU Sl 5085 Al 1 Yol
At g o ot e IS o SVslae & 35 o o3linl o o8 e gy 51 ST
Osr Ll ass o Joolbs bad e fuilos b Lol Vsl o 1 SVl ol ol 28 5L
3> LY b Do Sl S5 S S e aieia g3LaBl Slagton S = Y sons
03zl b 1T 63,57 = lae (V48Y) 01Ky 5 S 1y cmsST5 sy 35 oo o3bisal Lagis 487!
P soan oas 85 Sl el b g ools B 1) (055 T Glaptnm b g0 SVolan (0S50 & 5 )
ol 3 & el 1€ ilon cpmades 1y DLW (Glas o 5855 0T ¢SS w5 5,57 5 1) adte (!
o3 P3N G 05 05T Lasis ) yMATLAB Jl}lrj'aﬁafm'd}é ooy 35 o ) addlas

sl 0 daT ¥ Jsld= s ‘fu )‘5194; oT @L‘&A{@‘ ol oslau|

s (9 4 Sl Sl g0 T Jgu

o ¢ ¥ Y \ 4By g5 los>
AT JeeRA YN AT . Sgibly sloi
FRTD) Bgibly sloi pi5 oo

Gty (glaasl o

(omas AT e fmeS 13 ) 4 S Sl ST E Jeur

0 ¢ ¥ Y ! 4idg g los>
RATT /v deara v R | gkl (sled
IR Beibly S i Tu

Gtz glaasl o

1. Local Stability
2. Direct Method
3. Jacobian Method



1YY Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

Sles 0505T palin STz o3 oy 225k S L3588 0T L5 ¥ Y Uil s
Clow Sl @ a5 b ommesd Sl Site 0515 B 5 5 el Ja) 53 3 LU
B 4 K5 Gl e palie ) (Gl Al B p dr (Cad Cands 4 b ol
ook gy 1 T3 pl ol $EBI5 Al s g gsline Bt b Sl il g 53550 1 815 Sy
Ll g T

YEVN g s gy (S e gy 3 edaTust D LU sl ST 58 g s
ol S it Sl S o caddlles al 53 St B el Gl o)
Sy el gm (6 pds gu e 95 P9y 03 e opl Gromes (el S, FY LJEJ 3 Sl
Ao addllen ol 53 (G b 4 it Obwebl gl cplaly toed S WY LoE cpdi st
S e DB 5 1 kst

g0 W9y XS 4 rodld & o Y

oz G 033 5 b (atlh 02 )Y (5 5353 Bkt 5 S S G0 seT s
Llys G ‘shofajT @L:J Oemmen 35l &Y cb»;: S e e 03 ULl OlLg Hlslg Gl
015 o0 530131 tmal 0353 OT 0356 5 (s g0 (S4B 033k 5 o (2351 o2, Joli5 (5
L 088 ke Bosl s 64 033k 5 Cad (sl (2,80 (g e 035 (1) 5580 sla05ST 5l
b Calstn sladite &S & Talgi 5 ook g o3 16T &S g 25 0SS 4 calsl 3123 8 s
g ot s

ég\ﬁ;&?&‘s@w}ou«ikacu,n@@\,\;z\\@ﬂ‘uuuaik;cu.ﬂgw\diﬂ
Ay besls & &g phaw OT el y i jatie <p mbe MATLAB ANles 5 S 5
S a3 oa DL T Sl i g el &S 1 Lol & jond i ges 5SSl 0k G ebann

LS eslatn] aw cb’ S apoplil saxils Sl e ¥ Jals Hlo 50 b uy g e ls slresls Sl



179) lawol A o)lass (golaid] ¢ilo Jho Dl dolilad \YY

Original Signal synthesized Signal
0.04 B 004
0.02 B 002
0 0
-0.02 4 -0.02
L . . L h L . . L L . n . L
100 200 300 400 500 600 700 100 200 300 400 500 600 700
Original Coefficients Selected Coefficients

ﬂIJU 260 360 460 560 Gllm 760 160 260 360 460 Sllm 660 TlI]U
T <5 6 9 3auld mb 3 oolatwl b Lodld & i Jloged ) Kh

Gt glaanl o
Sl 5wl o Gl » o5 025 Sl ke KU Iy besls ol (gyTsb 4 oY

Sl 5 {AL)) B slased G JSE g adse cnl & ar s LS w1 edeTis
Sorsn Jos @b Sl eolistal b baesls & gl 45 das e 0L ) eyp e ls o 1A(D))
L e glailedde ol o T oSS & Conl (28 4l sl 8 8 0 O ol S
BUPPRRS

s A0S S S b wogr (B3 S Sl TE

285 o AV was A0S Juw N TE

O e sas S Gdde plgl Ll I iy Cand pl 53 S (G lens Comsl 4 x5 L
(2lo3 5 o gy 055 Oljee 03,5y (51 4881 s 08 0 Ol 1y 45 (S sloms b5 0 SIS
5003 ¢S bl Sosline Gy 5 L1y ilites (SaaSs (has I Ble S 53 g 5T SWS 4 b

5055 5T Db o O35 ol 5SS m i ol Va5 93 aas 53 055 Y0 B Y sl

1. Train



AARE Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

Lo y3 o a1, 0 p03T laesls gl T | e 458 (ladite o5 50T A o o118 dlie (sl
«algins lesls 515 D Calibes gladile 53 (B3l D) sons lins oo S 1y baesls JS7 5
gl&;ﬁ\ﬁ:&.@m‘ 03 ¢ AJ_Y 93 Jf‘Ji‘c‘:G‘.;{\J J\M}n}{ Q};C“:‘Aﬁ“}f%oﬁ‘}; Sldss

N H \ é e Et - . e T é
«sls Traincgp' oz ;81 1, 5 Shes g cabie EICSY N[ W P RSP NPT PN

el

Sl i 3| 4By gy 31 eslizel 0387 0 )Lal Ol &8 b st S| ey 15 or oS (6,05 S
Sern Sl 2 Lokt a5 8 35> Joa (53555 (S1a ke Ol gty 4T ol T (Silonn okin 65 3
45&))).4‘;&.,\{.@‘0“\#.":)‘) o dd iy (S p &S Sl Blatall (slacS gd (gile Luine Lolsuil
oks w3 8 hiys Colaal ¢S o8 Olyiea G pm pr okdn,ly Hlme Ol il dw 51 5685 slasS 4l
.qwlo.uT?J,.\g-);QT@\:;,Q.\.:@:{&);JAWgjqulQQj.@\

MFNN (sl Jo £1g5l oot gl 1 Jads

RMSE MSE Jew %
“
o x5 (sodld wlul y s
0w [ T MENN (Slag of dited & DUM) | )
oy 3 (Sdvodld wlwl p e bS
;oo [ opeeesr | MENN (Slag of dited & DUM) | ¥

ey (slaasl tae
o o oIS Llie (1 (s 4 4 bl (s 1l (55,0 £S5 53 S5 clmnl s Byl
OT S &8 wi el 03T (gloesls glos 51 ) i VA eee K Gladde 3 el
on Sy isib oae B Gl 3 1) ol Giies adie I Jeol s 05 SKen
Slaosls ooy old osliad P0503T laesls 1 b (il gladde pigel i e oS
s B8 Je sl msliel Slaesls mem by Sl ol T 5)lys (el
S o oo Mo 7 S 53 S p5b0kn o3 b 3 8 s i Jolas 5 iy BV
S 3N S e sl ) ol Al el s 2 glaesls Bl oS 5 ke

.v\)‘)‘)

1. Performance

2. Test

3. Conjugate Gradient Polak-Ribiére
4. Dummy Variable

5. Test



179) Gleaol A o,lass (golaid] gilo Jho Clidin dolilad WY

S omas AT Juo YL

o ot a5 b yls ez saSs b alin 65 Shee (ANFIS) Sl - oae (5,5 5L
41y o kB3 (slaosls e 0038 (33 3) (33 1y 53555 Slaesls Mol cpt (53lus 3
e 1y ANFIS Siplane 3 s ss FIS 5 035 Slstl s ANFIS SIS iplame s
b8 Ol &) 5o ANFIS (SIS i planr 53 STFIS lplamer s p cpoman oS oo
shas e 53 FIS a1 2 6587 vl ot Gl 1y b o 2 o) ocaT s T il i 5 St
3555 Sl 53luis 3B I FIS mb g 5 onl ol S o (GealSll (556 D) o 5 baesls (63555
ol g sl

e ew 08 o Joe S50 WANFIS (SIS Sl plasme 53 FIS b g5 Sl 51
3l 5 (HBly r3lie 03, 1l (3Ll o oty adb Dl B3l sl (51 1 W clmesls oL
(e 0T lg33 5 03,5 dsloms 1) w6 p 0l g e el e 03557 Casay ) Kb s
S TS FIS o 53 S 005 0T 51 (S s o38Ol 1) gy FIS) (56 ez
4 gaussmf 5 Shee (g5t M| b ol i€ lazsls |y S8 oy rh ol e slos
L Jslan oty dalst adsl i o o (sl 4 S i FIS b Ol 1y ol 03
Bl s Sl it 5w K ol Lyl 15 50T (slaosls (516 S0k U e
b odksigiluand polie o totu a2 Slae T 4 a5 L i3n 0pl 53 5 035 mads |y
AR Sy |y 4 g G)B’ U

S 03 (G5 e S i sl Ol 5 gAUSSMT g5 Tl s ol pl
AT 95 5o 45‘.._5@ 3551 5 Uaes ANFIS Jute 53 551y oy 235k asla & gai o=
B,S 103 Siloen e Sl (G2 ol 235 3 g g (Silome ite ol pob 4y aealy e I 4y oy
533551 ool B Ll edd 2 5555 55 ram (AL G 23 s Gkl oS

o odaT V d_gdo-

Sl os <3 5 Adaptive Neuro-Fuzzy Infrence System Jsl s 145" ol (g5l l slo 51 ANFIS
b T 0l 4 536 ANFIS (SG1E lplame bods s &K 5 Jio o 3lisl 4 odls in .Y
. Trimf .A Trapmf.v Gbellmf .» Gaussmf.o Gauss2mf .¥ «Pimfy Dsigmf .y ¢Psigmf .y 5l el & jle 571

4. Gaussmf and gauss2mf
5. Train now



1Y Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

td)b RS &.& ‘_QLAJ.LA UJJ}AT ftl:-]n @‘JK IR 3)[{)3 r_.S@ u\.;fi; J:a U’:""'" ui‘ BE]
slaesls 5l fol> mb bl Téj.p Jde op e Ol g es g ho dolae e slael glaesls sl
Sl a.,\.ATL,..»JA{ 'Q).n‘)T

ANFIS Joe 3 ool b sw s Sl yludo Y Jauo

gl &b .

RMSE MSE - Joa E,
oy i (sodls wlul g s

0t [ oov [ gaussmf | ANFIS (Slag of dited & DUM) |
oubd i (Sdvosls wlel p zols

v [ oA | gaussmf | ANFIS (Slag of dited & DUM) | ¥

e

o L5l adia 2 laesls 5 st (636 as S e B das s OUS 35 B s
Syl ediias i gbresls L sbad e 31 (s 2 JJQ‘.C— S e s

G S Jow w8 Sos b i ELE

SNV 8) Gy 5 &SNS S Z; 09037 6,LT S @ anlllan ol e i 5 o S 458 Oles
DM dlons 51 ey st rana AS (o alie o L 1) G Sladis (St D58 ks S
womilr b le3T oy b ldie ol golsline s 503,57 o S5 b (ol 55, 1, 0T o Z; 5,LT
Sl g wpdy e sde 5 b i Slaline gl 0548 e OgedT ol i b
b St 4 e Sy poin) B3 5 eap pln en b 5 6K Gladie o 53 e
5 e 43 I gty 03 W 5SS 8 (655 5 ek 55Ty Sl i ol 05 5 s

Cwi 9 &5 YW Q}n}T ool g calizee S Jow 4w lao A Jou

ok “~

Prob | tékl | Couye b | 3
Model 2 Model 1

AR o IR v A /FY odid 5 slaesls LMFNN odiia o5 slaesls LMFNN \

SaeBY | YAVY +/F4 ol 2 slaesls LANFIS oliia 2 slaesls LANFIS Y

VD AL IR 70 0 4 ¥ial odia 2 slaesls LANFIS odiia 2 slaesls L MFNN v

e (glaasl o

1. Test



179 Glawl A oylass (golaid] gila Juo Clidin dolilas \YF#

Jde 5 i AV g oes s ladds | s 95 » s e Ol A Jgd @L‘J

Glodls piime Sl Sl bl 5 Bad @l edda s glesls bogib e s
ok Je 5 o5t BV (san (onas S Gladde 53 s il ol
s S Jde S ot s o (230 G edba i Glaedls L & (556 e

Wl b1 (G55 e S Joe bt a3 (65 m 5 5 e &V

Balgiy L5l 9 (S w54 .0
b odday 25 (slaosls $SGS L e 85 sladis ¢l 5 S 5 0ds o 5T candllas oy 5o
A b5l 0L Llsle Glosl o B 033k 5 b jatli (a5l oA g (S s,
B ol (6 0l 0353 o 8 35 5 0355 ISl (i 035 Ty i el ol S el
3wl ong 55 osbT edbanlllae (6w woman 358 o8 3y G Cpl 53653 LIS Slasl5 s b ol by
o g ) Sl ALy sh e e (A35L e ks JUS 3 slaslil s s )cal ]
DA Glad S M e Sne 1 8 iyt Sy 2l o aalllae ) 53 (6 St
3 o5 ot VA e K5 slade Sl eslinl b e Sos () T sy 53, T il
ooz 2 el (S g & US4 el 2 g odda o Sesls (G5B e K8
s g 53l sed 1 sl (slaesls Ol siea 55,1 (s

S g0 & 25 &S el 0T I S'- RMSE s MSE Lol ol s o iy o) gl ¢ 0 s ]
O30T olalp 3o Soalis ol (Slalime 5 ok G Sladde 3 Shae 5 Slslime Joli5 slou| o
3 odkda i (glaosls L;J:f)lfq S 53 8 5 ‘J§l> Sl Al Wb (e9) cy 5 oSS
Folslas 5 e 636 e B0 Je bawslies 5t i BV Jde 3 Sles codiiag 2 glaesls
035 Jatoms Slilis ¢y (A3L S D308 T 4 g b padse ol Gl il g
5 ol Waosls 53 JIS 3 A 38 0l o (S5l iB A s m';g')}.ﬂ Sl w53 1,5t
e (63,15 Luglin LS 53 ulply ol dal st e |y s i 5 isledie b ol by
635 LSl 51 (536 1) mae 85 (slade (55 canllan nl ago slasysliws 51 (S5 058 o
Sy Sl (e &S Cl 035 Sl syl dex m}}fg}éﬁ CLE st 9 Siledde 3
AL g Sl OLS o 5 OIS e v

1. Out of Sample Forecasting



\YY Ot oz AP (e 9 s 4GS o o () 5 Sope o g il

2 lin logd Sl LI T3 s B > Olgion 1y Gaid ol S e olgiiy
dazl 55 48T Sl Sy smoipds AT 5 cpl L Cdls Olug s 5 odomn SLG v s i 5 Golwd e
e Ol sl s ladie (6,850 oMo ) es B 3k s p OT 032685 52T
ladis dile dgT (ol el by 5 adie s 5 3,5 i OT 53b5 1) oy g
sy 8 S a g3ledle s sl iy b 36 Glate g gme
T 03585 st o Gl m Gln Sose sy )0 T 2l 3 (sl e
7S golgri Olgea Kos Gpmll Atduy Sp L i @b Ml 5 b LT
JS 3 lade s a1 e 85 ladibe 5 655 02, 8 e sladie Gla oL Oy e

.J;‘S,«r)j&}JT‘shdﬂ&ﬁuiﬁ:\;:aj))‘sla.i-ﬁ.bébgjmj‘ééj)gﬁru|Q\}l.od.:vb

kg &b

W3b rae et 5 S, b plow Cnd St Gleddar VAL udl al 5 dsle )3T
X B sla gy ol foi

2 oS0le 4 2SS iy sy ey YAV il Lo e 5 olail o (s e
5235 ¢ gl 5 (Slbla (Slo sy et il S 05037 Sl 3l b O g5 Hlole Blosl s
OF 50

es b Sl elinal bl Cad ot OYAY (Sls ST Lo 5 sl cp ol
AV o ey o doli s (& s

Galllas) plew Sl FEMBL SI 5 Shlag o Jeboeid P ¢y s jial 5 dinn el
DYBYA o Fr 2 O o Ol (ool (sla_in g 4ol fad o Ol g5 sl Blysl s 83,50

3y i JSE 05T AYVABYWYS Ol 5ol 5L (a8 ey AYA ooligy el ¢ oDl
MGV Y o O i oalass] doli i gty doli fuzs o5 315T 150

S 05051 By 4 o S5k SleDbl 2T gy 20 AYAS (5 a1 a5 5 iaan 3 ok
YV 5 A cdrw g g T oo byl

b 5 s Sl I eslizal U EF i) OYAS (Glasms dosl 5 o 00155l
FYGVA o F 5 (oolatd] dol fud 1S 4o

o3zl b 01,5 )lslgs Glasl s ol ot OYM (3165 b 5 L o ¢ mati D

A5 o o pele (gl 5 dles (s (SBaSS



179) lawol A o)lass (golaid] ¢ilo Jho Dl dolilad YA

ANFIS (sla Sl 5,80 YA ¢ Syl o s 3 gomen 3 550,V dlslile 5 daomncns 03 3 songd
W ialiS OV guams By pos S Caad s e 33 ARIMAL islas| ‘_;La»)iﬂ b Ln ys
Y BASD o ¥ 5 F o i LS sl

Jibe 5 Sdeads bl e gladle Gl Luslior AFAY ()30 fslowl 5 ST ¢ SloaS
s ol (o ity dal fozs O g5 Sslg Blosl s g (2350 (st 03 U (rae S sl
NP O e ble Gl sl

slatng gy dol foas cskassl 55 OT Glas )8 5 CuaT & k5 5 (g5,m0 OYA) clam (5 o
MY BYA oY Ol eslas]

235k Ol daily (o) AYAY (g pinr ol gl 5 0L > s sre oSl OLplST commn ¢ e
slongy ol fuas Dl ,g Jolgy Slosl psp 02 Sorsn o g2 Sl eslinal bop) 5 5 plgm
YPGB Lo FY i eIl glass]

Dol fos ol i ST Cad St s osdT 05T AYAY (555 056 5 e (5 e
A2 BPY o YN 3 Ol (oobatsl sla_iny

plew Cad JS7 a5l i 3 58T LT 35 m s ) OYAF 050 o 5 cins (6 o
FEGEY o YO 5O/ solas] sla in gy doli fumd (O g5 oy 50 150

ladite Sl eslizal L Ol plew 235k S o ls (b OYAD «Dg 0 o 5 dha ¢S e
gy ol 1 o 5

Siledds sl 5L i 6,555 4 VAL (o)l ol Sdgr 5 sads il e 5 e oune
N EW o VP B o eolasi] lido s il gy ol 5 B p ol S Cad Sl e

AL 3 plew Cd (ot OYM (Sl o) Lo e 5 (o5l e 5 e el (pomie
e 0T dulie 5 oS53 w2 S 5 56 e K S eslizal L Llsley Slosl s
XU o ¥ 5 Es (ol (solai] (sls puy 1) (6 )1die L] doli fod (5 gn

03 i e ot gl 5 o sladde 5 Slas oy 5 gl T Yuloer A¥RY ¢ Juslanl (5500
Ol o8l (slasdl 5uSCails (b)) ol )8 AbOLY ¢ g oy o83 5L 2l iy iy

Al Wadia, S., M. Tahir Ismail, 2011, “Selecting Wavelet Transforms Model in
Forecasting Financial Time Series Data Based on ARIMA Model”, Applied
Mathematical Sciences, Vol. 5, No. 7, PP. 315-326.

Barnett, W.A., A. Serletis, 2000, “Martingales, nonlinearity, and chaos, Journal of
Economic Dynamics & Control”, Vol. 2, PP. 703-724.



AR O ez S (o i 0 (emae A (sl o (Dbl 5 Sogo L g d] ol

Chin Chou, S. C. Lin Chen, 2011, “Integrated or segmented? Wavelets transform
analysis on relationship between stock and real estate markets”, Economic Bulletin,
Issue. 3, Vol. 31, No. 3, PP. 11-38.

Clark, T.E., K.D.West, 2006, “Using Out-of-Sample Mean Squared Prediction
Errors to Test the Martingale Difference Hypothesis”, Journal of Econometrics,
VOI. 135, No. 1-2, pp. 155-186.

Cornelis, A.L., R. Yalamova, 2004, “Multifractal Spectral Analysis of the 1987
Stock”, Market Crash, Working Paper.

Esfahanipour, A., W. Aghamiri, 2010, “Adapted Neuro-Fuzzy Inference System
on indirect approach TSK fuzzy rule base for stock market analysis”, Expert Systems
with Applications, No. 37, pp. 4742-4748.

Guresen, Erkam & Kayakutlu, Gulgun & Daim, u. Tugrul, 2011, Using Artificial
Neural Network Models in Stock Market Index Prediction, Expert Systems with
Applications.

Homayouni, N., A. Amiri, 2011, “Stock price prediction using a fusion model of
wavelet”, fuzzy logic and ANN, International Conference on E-business,
Management and Economics, IPEDR Vol.25, IACSIT Press, Singapore, PP. 277-
281.

Huang, S.C., 2010, “Return and Volatility Contagions of Financial Markets over
Difference Time Scales”, International Research Journal of Finance and
Economics, Vol. 42, PP. 140-148.

Karim, S.A.A, B.A. Karim, M.T. Ismaeil, M.K. Hasan, J. Sulaiman, 2011,
“Application of Wavelet Method in Stock Exchange Problem”, Journal of Applied
Science, Vol. 11, No. 8, PP. 1131-1135.

Lento, C., 2009, “Long-term Dependencies and the Profitability of Technical
Analysis”, International Research Journal of Finance and Economics, Vol. 269, PP.
126-133.

Lineesh M.C., C.J. John, 2010, “Analysis of Non-Stationary Time Series using
Wavelet Decomposition”, Nature and Science, Vol. 8, No. 1, PP. 53-59.

Lorenz, H.W., 1989, Nonlinear Dynamical Economics and Chaotic Motion, New
York: Springer-Verlag.

Onali, E., J. Goddard, 2009, “Unifractality and multifractality in the Italian stock
market”, International Review of Financial Analysis, pp. 154-163.

Ozer, Gokhan, Cengiz Ertokatli, 2010, “Chaotic processes of common stock index
returns: An empirical examination on lIstanbul Stock Exchange (ISE) market”,
African Journal of Business Management, Vol. 4, No. 6, pp. 1140-1148.

Peters, E.E., 1996, Chaos and Order in the Capital Markets: A New View of
Cycles, Prices, and Market Volatility, U.S.A.: John Willey & Sons Inc.

Prokhorov, A.B., 2008, “Nonlinear Dynamics and Chaos Theory in Economics: A
Historical Perspective”, Quantile, Vol. 4, PP. 1-27.

Rubio, O.B., S.S. Rivero, F.F. Rodriguez, 2002, “Non-Linear Forecasting
Methods: Some Applications to the Analysis of Financial Series”, Fundacion de
Estudios Economia Aplicada (FEDEA), Vol. 01, PP. 1-23.



179) Gleaol A o,lass (golaid] gilo Jho Clidin dolilad \F-

Schwarcz, S.L., 2010, Leverhulme Lecture Regulating Complexity in Financial
Markets, University of Oxford, Faculty of Law, 10 November.

Swanson, D.A., J. Tayman, T.M. Bryan, 2011, “MAPE-R: a Rescaled Measure of
Accuracy for Cross-Sectional Subnational Population Forecasts”, J Pop Research,
Vol. 28, PP. 225-243.

Wadi, S., M.T. Ismail, 2011, “Selecting Wavelet Transforms Model in Forecasting
Financial Time Series Data Based on ARIMA Model” , Applied Mathematical
Sciences, Vol. 5, No. 7, pp. 315 — 326.

Wanous, M., H. Boussabaine, J. Lewis, 2003, “A Neural Network Bid/No Bid
Model: the Case for Contractors in Syria”, Construction Management and
Economics, Vol. 21, pp. 737-744.

Williams, B., 2005, Trading Chaos: Applying Expert Techniques To Maximize
Your Profits, Press. John Wiley & Sons, 265 P., ISBN 0-471-11929-6.

Wolf, A., J. Swift, H. Swinney, J. Vastano, 1985, “Determining Lyapunov
Exponents from Time Series”, Physica, Vol. 16, PP. 285-317.

Ying Wei, L., T. Liang Chen, T. Hwa Ho, 2011, “A hybrid model based on
adaptive-network-based fuzzy inference system to forecast Taiwan stock market”,
Expert Systems with Applications, No. 38, pp. 13625-13631.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


