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Abstract

The main goal of investing in the stock market is to get the highest return
at the desired time. Successful trading in financial markets should be done
close to key reversal points.

In this research, we are trying to select the widely used technical rules by
studying the previous researches and improving the decision parameters in
the mentioned technical rules for each stock by using the firefly and gray wolf
algorithm and converting contradictory signals issued from the optimized
indicators to the unit. And finally, through the LSTM neural network, we will
try to predict the entry and exit positions of the stock market.

This research was conducted from 1390 to September 1401 on Tehran
Stock Exchange companies. The proposed model has been able to correctly
identify buy, sell and hold points for a future trading day for long-term
investors with an error of about thirty-six percent.
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1. Metaheuristic
2. Long Short-Term Memory (LSTM)
3.RNN



SRS S 5 51 o Siouigh (FWolne hus 1,130 9 b3y05

Sl pdim 53 Lol (Y oV dSTUB)Ws S e ot |y bl gy SO Eors Ol
Helrs (Slaptcs dnm s g bl gt 4 (2 game ran jloslinal Oda b la sy
5 s® Jedo 5l 5 ool ealizal L (YY) Y 5 L5l e Hob 4 claz § &) 50
5 Bl s e 5 U 58 JB s 4 S S (b ) Sl e s S
o3lital b (B gl el L el dis) (g b Olsie S gldllis o (Y VPO
)95 Jolw 53 RSI alex 1 Calizee 3 sla el cwy o4 OLziy Hls sl )
T S 5w e 3 ok Clisl S Shs 05 4 oy 5 R% Ll
350 AF w51 a8 dastls , YOVF B YN Slej glaeysn s Cogslel 5 Teiles STL
5T slaosls (Oltiy 13 pabile 3 e 5 ko || _93Lad oy 3 G 0 S 5
VPR EY

LWl Seols oS alisls me s S 5 s a0 (T YO 5 S
Codly gl oS izl 5 el L 55 e iy S o sbie 4 il sty 050 ST
o 3 S s Shes LELL Odaol S abdl>  ze S has o Olid kel
o Sash sad 0313 8 Syso 53 ipl p Ol Conlazils u‘.;,_,,ij\ﬁu,'t B Cad
iy bz Sl 1 (s slsbime 33k r:wjij\ ol 3 Shee sl 5o, Yoo Sl i
oS

Col g il bl () slacs s plow b it 4 AT ADRI PGP
bl (2585 e laaSs 1 eslimal LY B YIA gladle oL 43 Ciluy STLe
150 &S dustls y s P9 ¥ L Lk Sde ol S sl 5 B dile Ste ol S
23 8 5 oslinul 3500 05031 81 AY s 5 25T Aol (6l Y0 (35 eT (sl slresls
AV LBl e ol S Al Jae 3 e sl oS e Ol el il

1. Brasileiro

2. Xinjie

3. APPLE

4. MICROSOFT
5. AMZN

6. 1BM



VFa¥ )‘{,g SO b)m dY 899 c)‘bl{,g é‘)?‘ Q¥ aoldad

el g s el it Olgie Cow 3 dlie s (VYY) 5 &Kl 06
;,iwg(ISSA-BP)Msmwu%ﬁ),@,w)ummw&;
b)) ks DII 5 SP500 SZSE (SSE 5 cosls 4 sama ler 55 15 63ldey Joke
S oS o3l Ssn (s 5ludingr sl oy S -Gl ke g5 93 51 dlie ol 55 A e
CS-BP (GWO-BP (ACO-BP (PSO-BP (GA-BP Jsls 5 st BPNN (¢ jluang
ol o3lizul (g3lgtiny Sl b dslin (51 (o 5,8 3L Je di> 51— s SSA-BP
kool oS s 53 (S 51 i n 4 ISSA-BP Juke o das o 0L (g 5
Oles (8L 5 05k sy (s 53 OIS b o & L5 0 4 (b o S plgw TS
S S sl (gl e

‘}_.fb oj),_))u,.ap@)ﬂjb/‘)}xwﬁoJJfQ.J’/QwLLAﬁb.’ J_;J?

SRS e Ju ey
csmas S il s ey g Gatls i Olgie S glallis s
J#:ﬁh&g&b&f&g@qé}b% 'ﬁ)}i“jb)m‘w _
~ ) YovY 3L 5 &Kl5 06
DJI 5 SP500 SZSE (SSE S cesls 4 sames slgz 55 1y o3lgiin
A s gl s
S S oslizal b 635 o (sl s (oSGl plms ¥ i 2 4 oy -
~ ' BBl Y]
Clazztls y HE Ll s o5 S dbiil e
48 bl Sote o6 S alibl 5 2285 e S8 S5 Jube 1L _
Yoy Kl 5 sl
.x:,«i;}.l:sughﬁ;ﬁl:):rw‘»\;ﬁj@ﬁ
o35 33CNN MLP LSTM (sladte ¢l &8 anlin &
039585 Sy 3 53 Nikkei225 5 SP500 sls jasls g ie Yex. s 5 5
ol
e 5 olizal L S&PS00 )3 plew b i 81 oo
YoNq
3305 4151 HE Ll ke ol 58 dlablo 5 228 5L e o
s b5 Sy ol ple SL Gt Sl g ¢
_ _ VY o\,m,ﬁlﬂ,ﬂﬁf
Llazstls 3 Geos (6,58 5L 22850
03 oy s S (o255 oo b2 Syl Sty 502 % ey 5 LSl el
ety (6,88 slagn ;S 5 4 ¥ Ol Kes
g Bl Stasls 87 bl oz S (slacsslone 2a 55 5
i i VEe O 5 3 a5
W3l 1B (s 3550 pli Sad oy




SRS S 5 51 o Siouigh (FWolne hus 1,130 9 b3y05

SRR st Ju JoETTTY
e gladie 5 Goas (6,5 0k S 1 oS 5 e & Sy
JS s la wilj sy 85k Sdeol 5T s i Cg GARCH sl 5l Y44 oL an 5 s ladl g3

Alatls y Ol,g5 lalg Slysl s

S 3l oalinal L OLE oy 53 plew Cond S b S (Jube
& s F. .
23 (Fsman Jos 3555 S o) S L odd gy (225 5L e AR sl

S sed SHL O g5 o s

Oty Gl te s taste

1wl 3 T MR ol s oslal SMalas slas ol

a5 3590 g 0053 St 53 518 asle w5 aly ol 53 155K 5 o 5 5 8l )
S o IS 0T 3 OLL U 5 03,5 (ol

o ko U IS e 5 ealy ol 55 10,00 (gls ke e g b 5 b 5 5l Y
S o b sl a plBl o el e sl &S 6,

bS8 w3 ,8ly cpl 53 todd gy Sla ke (e B s b 2l Y
ol Gt a1 45 OB oS 02 801 S ealinel L os aigs (sl e

S on By el el e

SBIR SB
Slopz) S oS5 280 b B e sy e e (b OSUTY
S Glp @ oA 5 0008 BB G e Glp s S5 1
sy ke A OIS wle (61 O sl Blysl Loy 3 ST (SDelas 3,
¢35
2 s 2 She LBLL Do oS il e K (olene oS Y
O ool Glasl sz 53 ST Malne 55,560 (610 55 53955 BB o

Cs,ls

1. LSMT



VFa¥ )‘{)‘ SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

PBIF (b 95
QT)‘ czuim\la'jw)jj uUs_..& r; r‘.‘ﬂ)}iﬂ)l{})b |..«\:a‘ 443L2.ejlu:‘>udb>
oo 3l oA GES 8 S e sl (B el e ke (gjluatg 4 ol
..L.A)J U’“L"“ 2o )40 L;Lhu.a:-\.& c&ﬁj}; U'»'~| BE) ﬁ)bﬁ@ O‘JC‘T )‘JL@. é‘)ﬁ\
ks 15 e SSke (sla ot i Jals g dilocts Sl e Slalllan 3 QT o o
C_)Ju\éda}\fncY&»\fﬁnlc‘&l;l)&\ﬁMSﬁL‘nia'\:»ua}uc&udffr;e
CS o s Sileg 5Vl g il C el s C00T Fls g sl (S0 T s

Az SValas 5 s

b P w0599
31 oslizl 4 b g Sl (8L sk 4 b b e S 02, S5 Ss) 4 e g L
(St (2l 53 Dok w48 ol IS8 iy ol s Al 55 02 ST 0!
el Gl yite 505 91 g 5 LS 2 e 92 9 & 5 AU e 0L 5 5 e
Yoo sl 500 Camezr s cpl 53 ool gy 3590 (25 Sla a5l Gl piie 55
Al pai,w ¥ 0T 5 00 Camen LaS Sl johaite b ol el ok enlizal 1 SG
J.pl:-a:j\{)\u\iaaﬁiﬁl}c.\.ﬁaM\}ﬁ-\ﬂ\dl?hb.-d))yqubuﬁ}wr«#
dlonn Oliabl o o o e b oy3lo SLESILE il o plnil g5 5 5
o odd g el s oy e sl o i Hldis dle s ogde A e cpl 53 55l

Db g abeie

Sy I 5 5 ok 59
g_.)\:g.,;;r;r:wiﬂb,:e.\.:%u&uu;\pﬁ;\ytﬂ;jgu,fa\ﬁ

ﬁ)}@lal):ﬁ@ osletnl (6 2SI g)fr-u)i“ 8339 O‘ﬁ“i‘r—éﬂﬁd‘j

1. Moving Average Convergence Divergence
2. Stochastic

3. RSI(Relative Strength Index)

4. ADX(Average Directional movement Index)
5. Aroon

6. Williams

7. Bollinger Band

8. MFI(Money Flow Index)
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1. RNN(Recurrent Neural Network)
2. Sequence Length

3. Convolution

4. Epochs

5. Batch size

6. Over fitting
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