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1~ Impuls Waves
2 - Correction Waves
3 - Volna, Kotyrba, Kominkova et al
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! - Event Detection
2 -Time Series
3 - Atsalakis, Dimitrakakis & Zopounidis

Sl slaidl 4 oliliad
VY e /55 ol / VA By




VA /e Sy oty S 2682 5 2690 1l b Gros (60L Jdo (shuglio (s | ofylSan 5 p3b Spaums

W ol bz 5 B9 Gy, Jalis gonainb sl by, tl 008 ens SlS’ Jos g3 55 il oo oS
Jlow S0 5 (o0 Joo sl VL Ul 4 i (Aol Bres 6550k Joe 10 (g IS (6 510 oS
oot ey Cal )3 GResty sl Olgie ol gty calaln ool (asty Jae Sk TS ) ke
5l oolizl b &gl lsel JUSTS slagSll jasets g b 5l ploes ood ST s, st St oo g4l
o 5 2Nz 5 @l Glo sanatb b Gees 5550k Joe 90 Lk 4 el iGies 0L b,
gl glsel JUST58 slagSll (ats Goyb 5l plees Coand (T g, iy Sz e 2l sanlie

] 00905

o9 S (ST
Lol 51 Cond 9,150 (2 -Y-)
oSain Cend 50 el soles 3 Canl 3590 SleMbl 5T o bacaasd (ole; o 40 LISk sa i 5.l
SO o ps 4y G plows Sgus S ion B 5l 6 IS le po e 4y 5kas ) Gk o 3 ol 4 el 00l
Sl 4y (6l ale ps g 5 35005 S92y SMLI ()5 pas ATz JhL yo @ls o o)l shpe o
NQRL R WE I RCICN K S e

byl a8 oo LIS 5L sard b ogas o ke (5,655 S (VAFF) & jadaia 5 (VAFD) gmligales
sla ik o Ceasd (g0 latie d St Bl Jao plp ole put 035l g 0092 (U )5k azsliz oS Wl oo Lo
o ybinie o Sl et o8 Sl il Ll Yol il Jos JBs Bolai ot S & j90 a4 il S 5T
L asdS Slodlbl bl olasl 5l LS B ayas Sledlbl a5 cul gagaz Sledlbl sail,| Sily oo s
ol Gyl cund o latin o Ol i S jgo ] 50 0Bl o (gole il 003l azuliz ey ool 0093 (i
Sroed SlpesS I 1L S o a8 el o JYol cnl (azms [500 &)k 408l S (e Job o b
&lg 59 0905 dmsi |y 00l Glgi ces aLidS Sledlbl wlul 5 aS (5 5k 4 00s 0, Solal O jgo
59 lagSl 28l b (o8 oSl Sl (s S (ood Sans (0l 658Ul e 5l (e sb 50 Saed 25 >
Y L) o)l g2 g el (sole jf Sguw S g Ceod i 4 (3890 Cead (slologal

Jelos il Gend g9 5l G QLIS g5 e Sl )k Azl sz e )l Sl 4 Az LI
02l 1) 0gm S g (o b8 1L la il jo daid JIKaSS Sl g 0l 0,8 ol yo JIasS
Syge 5o oad ploul sl fagh bt a5 bul 5l cnlple ((VF+ ) (gl 5 0ly >y sl olewl) o4 0
Gend g9 5l S bl W86 ol saileye il e po plis (lnl sl sl s JhL 2L (s
YA ol 25 e 5 VB ATAY ()b Al ATAD () Kan o Lol AYVE (ol idied 5 g5le) canl
plos Seoed Dl psd a8 Cel (o (o (O YRR (Glealy 5 S 5sr ATAD (59,0l (2l 5 ol

1~ Fama

Sl slaidl 4 oliliad
VY e /55 ol / VA By




e g ol Sguas | By miie Cae 264 5 B> shndib b Bres 5150k Jdo (clhuglin yp [ VT

Slool S 4y yomie Wilgh (oo Nigd 0018 Rl (Cad (slojlogad jo 48,8 ISS sed (sla oSl axilis
OF e e 5 8 can (Sl iy 03) 90,5 LIS ale s Lo 5l 51,8

gudl g0l (g y95-Y-Y
Coasd sl 45 591 Niine Sgall o b pme VAYe 5am3 1 sl (yguds il Lasgs igall el sy,
S 098 (S SeolisS )0 oo g Doeails )3 pa Wl (e &S WS (o0 S9m 6 Slagsl 5 el
oyt 3 ool b ol 0,5 piiie " gl Zlsal Jsol! lpie b sg3 LS 50 VYA Jlo 3 1, 955 (slaony]
S @ly 50 o0 a4 plai o S8 S alls (o azul 4T 8 S i ploe 43S slaced Sl
ool b 5, caw ol Lol wogs lanlive 5 e SalS ol (S 1358 oo Sl Cannes (o a5 ol Sinlos
ol 5L Judow o5 Dol Zlael g4y ka5 (VAYA (Dsd) a0 udgi 1) 095 (sloaidly, aslisily, LYs 5
S o a5 34y it Sgall ] (6,55 slbas 12 615 S5l 50 Caod s 45 el sl ool ] s a5
Slaad )2 A oo 59 ym smez (litily; Sl (8L 61T slaas 2 5l el s (Bolai b il o laced
Gl el Bl 5o Gl 4 g, b Y ar g, ES > Sl O )ke mae S gl oo ol el o 6,15
5Ll aiS o &8 > zlgel 5o ploes Casd 015 ol a5 el gl il s, gliwl, o sogu B gl
Sl S el 51, Lo g0 gl Cansilys 45 oo 0yl i JUST,3 B3 La 3l o gl o L]
Sed gy O 5l JSiie a5 g piey glael (S0 00,8 2iS ] el lagSUl I culul g5 95 sl &5 )3 00
2 el glgel 5 )k (ol wig) S )3 970 glael Wsdioo goe ¥ Jold &5 (2o Elsel 6500
T B e by Gl (ol Grog 6l Spdl S oo 2S5 1L ol Wy, b
) Wigh oo pend 5 SzsS oo gy & grdey Eloel 1N )5 65z gty Elel Sl S0
ol g, 50 2Ol ¥ 5 Y Zlsal Ll Lol wig, b gz o 0 5 ¥ 5 ) Zlsal eg iy g oS il yo (Yoo ¥
(ol gloal JLSle ;5 gl 0g0d )l iz 5 1) (PNl Toe o (950 Elael 55 e s
Sl (hol Wig) S ;9 € gge g Shol wig) M Sz 3C g8 zge 45 Sgei (Byled )€ 9D 98 (g)0 e
(O S

awlss alsl il b ais, LT aStyl 5 0,5 eslita alobee glacs b ol el olgice sall glsel )
o0 PSS 35 eols muds 45 sl L da el 5 5 40 sl glsel 5l esliid gly as by el
slasig, "o b Elsal & (ype 50 LS o e | L SV gl g Lol Elsel sl a8 5 IS
&S 4 bles oyl oS col cpl Dol 2lgal (595 o (ol (28 08 (oo Geni ) 1L S omb 2ol

- Charles Daw
- Poser

- Major waves
- Minor waves

A w N e

Sl slaidl 4 oliliad
VY e /55 ol / VA By




VY e 5y ot S 2682 5 2690 1l b Gros (60L Jdo (shuglio (s | ofylSan 5 p3b Sgauns

i oy 0l s | il olgse glsel 6,55 oSl lolid L g aiylo |, glel G

/\
LA\ .-./B
&, /,/\\4/ \/ \\ ,
At \
/

OATA (oaal) gall sl 55955 sl (59801 -) S
)i‘“"B)‘ 6meb v

50 1 ol Falebes gales ible lalast Il a8 bl 51 g Conl 3k i okl e gl a
loags oliily, Ygano &5 sl 55 ol Fiug by Laal gllo zg0 o 45 wikias sl Zlgal o), Julos
o) ol S5l 2ol 555 51 o8lial 15 0alS ol S I Sg el 553 S s uSiae |, alisd ]

(YooY

Ogdl Zlg0l RLS-Y-Y-)
2yl jasis plpls wisgh oo (aseive dayyl Sg,0 Zlsel 6l g8 g eouzey aelgh b gl Lol Zlsal
5l ale a5 Wls vezg Dl Zlgel aid slp by, aw LS b 4 Lol lede gl slas e
Gzl &S cal ol gomaids gl Kl dgl (S a0 Sz g8 51 oyled) aelgd gub ausis (I
ST e Slagsass IS5 oz b sl (ol 098 Sled S5 U SasS 5l s 4 sl gl
@l LSl (nl (s 5 paFedn (Swd il SlagSldagse (n 5SS (2)led L Il by, (nl ) 398 o0
A dzg b aS WS e oolainl pols acled 5l gy ol s 5 e ol 5 oVl sla gl aseis (gl
S5ign it el o B ol 5551 i o 15 ol 3 o] S5l oo lsel 4 5 o S
Oeiled ol olows 4y azgi b Lol el (380 g, ol caiiiud 0aiiS s ‘u’)by.,.s slecas aelgd pl jo

! - Fibonacci

Sl slaidl 4 oliliad
VY e /55 ol / VA By




lSan 5 ol Sguns | e By miie Cae 260 5 B> Audib b Bres 6550k Jdo clhuglio yp [T

o ,Sal, (SzgS 4 S35l led) ol (F9y0 Gilebizan 9 SHiy ST Laseld (¢
3 slasSIl ol 2Sa oS slagge ol 2 b (T (9,5 S)lod Tye s 5 S )i slagse 5 LasSll (ansess
gl Glgice il ol pansis BB oo 4 (Dol 51 lagSl 5l ds bl Jds 4 gk
Ooleds G g (oWl (58501 S5 (50,8 oy Baa Lril jo 0l asdd 1) (69,9 sloosls ;o suls 4l |
3 a5 el ol ol 51 (S e, cnl o sl ol (5501 et 5l liebl gz ] Gy slaz e
colre 51 S0 (SO gl gide Wb (ol slajld aS Il o i asis B Jiiee el a4y gy
SNl 0985 JooS5 o8l a1 599,55 (anidd JolS jeb a4y (Gg)0 SzgS D5, a5 Sl b oS sl ()

g aalys arslisl Lol
285 e Sl (S ]y Gaesets oS Col (nl e S0, 8 (eIl Sluw p pnsi (2
99y Ol einlplis 0,8 dgamme s Sal el slagSl o 5l 5)LSS g Sege Sl 50y
69355 loodls o 5 Lo oS el ooy, (nl hnd (gabEl S s lagge ST aseid 4 aluly
L LasSl cn mtes 51 sgaome olaad wl 1 ccenl pojlej o Cos (g )kems ol lasSIl (555 o & 506
oy ol 5l ple Gigty 5o el F5e s 0,809, cnl (b cnl b oged DLl (anis gl g olulis

ol 00l oolazwl

gl ol JUSTy3 s LYY
19065 Dol lsal closSIl el JES1E B 5k sl 4 sl ol sl glssl 6,55 ol s 31
O 4z ST i ls caaline sl aeolisS (sl loged ;o Zlgel b g oo ools lis Suwe aily slo jlogas
OB 50 09 ge 0duels "o FKemogr" b M asilessgs" b ST caols ol il pesuss S ol
S JUST8 5 o JUST3 Sogll glyel ol (cagpie iz 4 o)Ll L JUST S bl 5l jslate 55yl
ol ol S8 b lacales s o] icSasS slacund 4 ol madi 3 up 45 Cosl i IS5
JS8) Sl ond JSi5 e Ceda l plew Cead (S5 o8 oS 39 l Sl s plie ol om0
G o S oo JLs 1) (Jo5 b g s3gme) hol wigy 05 Y 5 ) gloal &5 398 (0 osaline ) K2 5500
slaggs WS 0 ol |; 093 J3 Slagge &S > 5l (cadu @ly 10 9 009 (ol wig) IS F 5 Y glsel a5
O » Dizge g 0 (o0 S9m (Dol Wiy, IC ga el &5 (o p3 S o ol ) (ol iy, C 5 b 52
12 o ol d (Cansl 0 o paiie) el o iS5 5SS glsel §l e 2 45 5,5 eumlie gl il ]
ool ol gty oo a0 Lol 3l msenn, ¥ oS > Cuz o5 ol S5 gaan; O 5l o5 ghay e
ol g0 I8 > e s ol 5l e, Vo8 o gz oS 0 LSt e, Y5l (2ol 250 s rizen
B3> goanline gl ogai csalive (5 oo gl Elgel (5,555 50 1) 0olall 398 (ga 2 S e 5 (o el Lo

1 - Self-Similarity
2_ Self-Affinity
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multiple classification to predict stock market trends by
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Abstract

One of the popular but complicated methods in technical analysis is the Elliott wave method. In this
method, the most important part is to recognize the main trend patterns of the market, which is a difficult
task due to the fractal structure of the market. But like other fields, the use of artificial intelligence in the
field of financial forecasts has also become widespread. Therefore, it seems that the use of artificial
intelligence in Elliott wave analysis is attractive. Therefore, in the current research, by introducing a deep
learning model to predict the market through the detection of Elliott wave patterns, it has been investigated
and compared the power of the model in two modes of binary and multiple classification. In this research,
for 15 considered patterns, 1002 examples of stock price charts of companies present in the Iranian stock
market in the 11-year period from 1390 to 1400 were collected and labeled, and finally for recognition as
input to the deep learning algorithm with Recurrent neural network model was used in binary and multiple
classification modes. In this research, RapidMiner 9.9 software was used to design and implement the
model, and accuracy criteria were used to determine the power of the model. The results show 18%
accuracy in pattern recognition in multiple classification mode and 61% accuracy in binary classification
mode. Therefore, the power of the deep learning model in detecting the fractal patterns of Elliott waves
and as a result predicting the market trend is significantly higher in the binary classification mode than in
the multiple classification mode. Therefore, the present study recommends the use of deep learning model
with binary classification to detect fractal patterns of Elliott waves.

Keywords: wave patterns, fractal, Elliott waves, deep learning, binary classification, multiple
classification
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