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ITERATION 8844:
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Solution found at iteration 8844, the solutions is:
Difference[5] :-5
Difference[4] :-3
Difference[3] :-2
Difference[2] :3

AY



Difference[1] :©
Difference[0] :3
Difference[-1] :-2
Difference[-2] :5
Difference[-3] :-3
Difference[-4] :0
Difference[-5] :4

S5l 5 Sl saal Cwasup-trend slasols (55, » 0,55 lx! Al )8« >g,5 ol
sl gl s 28le 1€ o zg 5 cnl sl ad) IS Lo adl oo s Sk (095 & 00l Jol>

WS Jos Cunilyl 2005w g CBS pred b 0 6Nl 50 bog i

(Y) o)Lo.»fa ‘5‘>5).’>-

ITERATION 9999:
Value : 17662
Solution found at iteration 5000, the solutions is

Difference[5] :©

Difference[4] :0

Difference[3] :-3
Difference[2] :©

Difference[1l] :-2
Difference[0@] :-3
Difference[-1] :@
Difference[-2] :©
Difference[-3] :-2
Difference[-4] :1
Difference[-5] :2

(P35 22 o Hlis |, up-down-range slasols (55, » v, aesl s (V) o les >g,5

e 00y Jols _igly Sges UP-TENd b a4y Connns Lol 0l oo sanline 5 oy 155

V) oled (73>

ITERATION 6944:
Value: 102118

Solution found at iteration 5000, the solutions is:
Difference[5] :4
Difference[4] :-4
Difference[3] :-4
Difference[2] :1
Difference[1l] :©

AY



Difference[0]

Difference[-1] :
Difference[-2] :
Difference[-3] :
Difference[-4] :
Difference[-5] :

4

(F) o)lad 2,5

ITERATION 7781:
Value:

55125

Solution found at iteration 6018, the solutions is:

Difference[5] :-2
Difference[4] :-5
Difference[3] :-4
Difference[2] :0
Difference[1] :-1
Difference[0] :-3
Difference[-1] :-3
Difference[-2] :©
Difference[-3] :-4
Difference[-4] :-1
Difference[-5] :-3

Db oo 15 o1 Hlade Lol sl ool Jeol (g5lud g g oo sadlie a5 jblen g5 ol o

53 00 sl Jlogai .l odl sy down-trend slaosls (59, » i, oK 9ol 5l (g5 0!

ol ails (60, 8los 4> PSO L oS 55 0,051 aoo oo (yLid 255 4 caslol

AD



value

40000000
20000000
0
down-trend range up-down-range up-trend
M value

PSO ;55 b o] e85 (6l @ o650 o 5l Juolo gulis -F-Y jlogas

S8 cie oil yo Lacols a5 Sdlo jo Lo o 6l 0l o (asrie loged jo aS jobo Lo

A iyl ol /8ly o all ce o 4 SGoy il ple jo g aiils gog BB (gileoguas )l
L 5 5 sl slagszg,3 iled S o0 (s05m Jlie j3 5 a8 Lai> 1) il Sl 536 (0205
S5 L 8)lge 50 5 0,5 03,6l (65000 40 (6,5 h a5 LSS slaws s o Las PSO
ca8ly 1o .l sael iy (oYL Sgus H1SS e b 5 0)lge (B 50 g 009 YU pdgu ylis
ce-lc b, ,1,8,5 L olge el 1o 5 045 02,6l (5900 0m 00iiS crmad 1> o oolitul 090 by
0y, )bl 4 (dald 5o w e Sl as 0 cpl ol ol 030,680l Glo (29 5 0 oS (Ll &S5
=i Ly g ally oYL (6l Ao ps S a5 las 120 68l 4 e Lol ] Ul
ez 9 S0l 0a3] 52 50 edel Ly S5m0 5 0091 yieS g cenS )0 o 5l 203,
B 9 00 Cgme Sgu S 0 1,93l 50 STil Al Wiog (sogro Wosly a5 (50,lge 4o aS|

Sy mmwbin (5l gu golpain i oSl drosls oL ple jo Lol Lo ,S sl |, oo 5 Jlade g0

Af



el @il
PSO (=5 5 s Nl an coid (6 5chnd 0,Sdoe g (o35 gy 50 S0l L (solpiian piu 55!

Sylga yidion ;0 1) 6 5YL (65lwdgm sl 00l 004031 i ol osls plu b aS (63,1g0 4o Ll o)l
3= 1 YL gilwdguw oo aS (6 5YL Sy 9929 L o ke 4 .Canl 00,5 S PSO & e

PSO (oS 55 05,55 g (olpiiin 0,651 & Sos auslia -F-1Y Joo

smbat smpso

c-l 7171020 35111519
Up-trend I-c 320155900 316993705

ce-le 11200300 28386439

c-l -4816600 55125
Down-trend I-c -63694136 11399

cc-le 0.0 4214217

c-l 2495 102118
range I-c 13309600 1245

ce-le 69840 68806

c-l 17305525 3790754
Up-down-range I-c 116979770 17662

ce-le 28430590 64964

AY



olid oo L annlie jo 1y Jow g0 0 Slae 095 4 0gd o0 0dline 598 Jou> j0 a5 (glaiged gl
S |y 63V 0gu 0 lae el jo golpiinn v, o oo 1,8 i 1) YL 200sw ST 080 o
3 dols aolie 5 1o PSO oS 5 0,0l g > A Cod 298 BB ST AT cil 00,5

el ol dslol 5o a5 ol 00 s0ls yLas Jloges LB 0 (0,63l g 9,5

Chart Title

350000000
300000000
250000000
200000000
150000000
100000000
50000000 I
m [ |

0o - ma——
50000000 & & > D ésl S & & & & & &

NN
—1E+08Q;¢Q’ Q;é@ Q;é RO Q;é@ ARG IR G
D e oo
NN N

H Columnl ®smbat smpso

PSO v ;65 b (oS 5 5 ooloiiian 00,950l 90 (29,5 dnnlio -F-Y Jlogas

SOy oy ol g S i 9 U5, A-F

SHlAF ke y slpinn 1l sl ez o558l g w90 S abelae o2, oSUl 51 oS 5 (imgh cpl 5o
gt D (yxe 6 IS le pus Sy (20U g (5 55105m Hokaie Ay mis G50 9 B 0y S
039 LA g et L] 5 (6 S el YL oy el jslaie 4y BlaS o 58Ul A5 05

WSS ol al patiine 09 0 Wlg e 435 (Dlelae 39, 50 el (9,8 g B Sl cunlie

AA



) IS ale s 08 Jawsgs wledlbl Judoxi 4y 5o 5 iS5 adgh age boyjs Gloy (nyieS 5o ol o8
Al § & D)g—e & Sl ol e 10 oSl sl a1 (6 S el Cel 3B 5 00 S 88
(SRR Gl ) S s aiy U o) 5 00,5 Glaleny oad el Bae gl )0 ) g sLaS
Ui sl 500 (gyglaem YVA IV ol Jlo Ve b o saxie slaplow sloosls
<85 1,8 solaiwl o 40

2 il yiio [FOB] o 05 ol Gligl s 5 Cened S 03l aSil 4y 4z L
il 5l il ;e aS 08 8 I s o W) Gl SO ) iz o 58Ul Comex gae o b blas
wi eSS 50 gy b g a5 aaly lsie s ol il [F00] o5 58 ()39 So el
0292 5 2 plaw o, b 5o sl el wds slagys cnl jleslanll L B azs 515 Salele
WS g S g 00,5

up-trend, down-trend, slacsls calies gonainws 0 g lixe slacas jo (gl slrosls
Sygme Lot ol 51 (S 02,880l (a5l o sl g 00 (sanailo range, up-down-range
oy L adolie 000 )5y aslBlas O o an bl cud jo lil a4 g ol Ol s
5 Sl 00l o 5 (s 050 4 (gal o (sl a5 0gr 0ad S5 bt an p Gelate goleiing
sl ool Cansdy Waools Conds g oo, S s wedais lasl 1 e y55)] i

)9l 0l eamlie ccwl ou ools 7l pylg ol jo aS eal Jols> il 4 axgi L
L4 o o o an ol adls (g5 JB (2009 ol aidlys 280l job 4 ooleiing
a5 il (65100 o580l 0 lge el 1o 0ls sgzg g, Sl 40 5 el g (o3 lresls
9> = J e 50 5 YL (6y5logm e diiig b g ceslie sloosls (59, pC-l g 1-C by (o]l
OS50 b 5l sl o el 3 1y o 5YL (6, RT Ao pes Sy i i b 5 camsliol (glmoolo
g adly 5ai¥shas 0y il (e § Cude bl pd 5o el s oyl ce-le bpd )80 L
Gl (srlin 0> B 1) alo o (y0ls Cewd 5l jlas g (AT ale ju Sty (e 10392 090900 2 05dle

A4



piys3dl a5 20,5 00alie PSO (oS 5 (o 551 b (goloiiiy oty ys501 o 8o alie b wlolys o

5 4dls (65 g0 0o Wl oo (o5 e Ny &5 anlph 55 g3leiay (g b amylie ;0PSO
oyl L auolie )0 Ll sl b jlas Jols g e iz 12 0 )10 (g3lwdgew 0)lge el jo
G aY sire Ol WS o Jos canlinl g oo g YU Iyl ol o 1y (g la8 e ps Sy, a5 ilas
39139 $3leiming o0 0t s sl g ,3 4 a5 b a5 085 4l (JS 50 adlige

S oo S 8 l50 el o 1y (6 3VL ogus 4Bl PSO &y o g axily 6 5V
Sger =¥

el alie jahaio 40 aSPSO L oS 5 o8l g oolprinn 5linl 5 Jol> ol ( Jad ol jo
540355 3,90 oolaiwl 050 SleMbl oSS sl 4 oy oSl o Slas g 00l sy g3 00l 00 IS
O Slas cbie 5L sl i jo ax ST golpiing w0l S 0g (pl I S mls .28 )3 )18 Ll
9 a_ sl QSPP J_ilﬁ 6)9TO9_~4 w‘ )olJ é)b.o &_¢J$| )») cb)‘d.; pSO p.u)ﬁﬂ‘ lJ d.wulﬁ.o )é Lso.wl.uo

S o ol



f)b:/,.;u’ PO :aJ"

0



doddo V-0

Syl Lapt ;s S (c25,5 @l 5 S85 18 (o) 9590 (gl Sl ol slaosls o )lozr Jad o
k3 alin Glaragh mls b slawlie w5 pol> oy 5l slaodls il fad cul jo 00,5
Ol 4 g oS oo Jod 1y oleiian 3Tl 5 00,5 (6 S Azt i el 5o ol alys il
G295 el 5l el @l b alal) o 5 Sholeii muilo e 2ol Shagh latasgase

DS )3 som sl gt sl slasnas Wigh b ol aales adl)

Sy 5l slaeds Y-0

Pl S adelee Sy 2alS g Guygr B )0 (AT le js 9050 S Jad o a5l e 4 o8
2ol g oy Sl 50 (655109 A4S 03,5 Hlgie (0208 (cwyp (6515wl p (235L ol il
M o=l 50 @ R Gle js 5 )y S5k aS gz Cpl 5l pae D5 o0 Dsmime e Bu SO S
ol led wal 3 1) eloizl old) g Jad slml aie) g 00,5 508 Ll 4 JbLe S8 il oo
Aiojls g 009 Djgpd S Wled el w5k 50 1) (65l e s 45T jglogus (] sl I eslitl
sl lp ST G ST 095 b 5 Sl ol per Coabad pae b ayle o Jhl el (2ls S
Lol asls 1) 093 ols oI5 <Gy aS conl oo @3l y90 )5k (5,108 ako yo 50 (555105 Bon &
Ol 658 (b it 00 I oo JLS 0 il g st (BB A S 6l 2
STadlice Goys o alopw il 2 9955 sl 03 Sjlee 5 (2T 5 (s S aiejli la S
5 M=kl ooy L anles (o S lep o pladl g 058 515k cnl o )ly oojlee 9 (ils g (gl
Oy s 5 el ks 09y Iyl yois GGl Gloj 8 5 9l o (ST mym al p0 a5 og]
e Sy 5Tl 020,57 (gr Lo 05l o0 Cguime (Dlie 58 Jas S5 009 YU s o

aS slosls cli:b )‘ oolazwl b M);Jl 9 osls QM.QU r’LQ“’ ol 9 LS)-:SW.*."‘Q". 4 |) ul_,,,.,l s as

¥



3105w § 03,5 Lasuiie miws y2 il 4 1) (B8 5 %S Gliee g alliey (B8 5w S oo Lzl o
gL T oS 5 g il LalSE i oIl 5l eolitd L b o _x « sy ol o o il3dl 1
So ]y eyg 50 G TGl s Ll Lo a0y Wilsly a5 wuly Caws ]l 4 (w90 T alolre
> o 9= el gl Sledbl Jolls (slools oSGl ¢ gkaie oy . auiS ol 000gus aiyl )3
SrSadolae sl 1 515 00t (gyslaaz s Jloler Gly (s (o) Salos 5155 050 (gl yiie
2 Giol38l ) o AT ale s j0 2005w g 00,5 Ay

oon ) ek Egoge Sludl G g Sl p gk 6 pealie Glo il ipgs Jad o

Ola a9 00l )18 () 0550 1) hgly Wig) yo a1, )0 o5l ul 5 Lo cpgus fab jo
asl)l 1) b o ooliiwl 0,90 slo piie g muilop Lidgh Jow gjlwools g Wools ¢ Lol ansl>
olo

=5 5w, b1y eals &l Jow g aiBlo gt mll w2 e iz Jad jo coles jo

SOl oyl B b 5,1V-Y-0

5yShae (o)l 5 0sel ey @l Como (el sl )T 5l Jol b S5 il 0y 51 e

9 00 sl 4B LSS (gele g, 85, B ol B o 0550 1) Jae (e b cgoleiiay Jo
L Joe o 2k 5 obe ) G Jolie (it 5l (2 ks 4 058 pasiine o )58l )1
5, Soe o)l sl ggtaie (pom bl co 02,s5I L Joe <8 5 Como ()5 ob )l e ,53!

oS o (B yre I LQJT aolol o a5 Cwl oo oolazul bl b S S 3l golprian Mﬁﬁl

qy



bgye aS Jow slo comyion 5l gdo 0 4 (udile (6, 50k 039> 4o Cds L D eds Gxe @
OQ‘QUWU_M’)Q JJ._A Ja.wyd\.féd)‘yo d‘MML&w‘ﬁ‘ﬁﬁ‘))‘o o)u1m
Su03 olime (2B [lre .l 00l 0018 auseld poro Siw)d 4 45 (60)lge lawi onls

YW Ao ) Jgo,8 pollae o A8 o ol 1y eals (6,5 05ll sl lade og

TP

P . . -
recision TP + FP

Sl 0ud 00ld aseidd Cude Sw ) 4 AS oo 9)lge Slae 4 TP ool S5 O jle o

ol 00l 00ls asidd Cunyo aS Al g Sl job o)lge Slaws SSLoFP jlaie g o4ls oL

SO0 Olime oS i U el ool a8 )8 (a5 ol 6l Lo ol (@ccuracy) coro @
oSe Lol sl YU precision jlade Wb «jekaie (pas a5 Canl Ao Coly 4 bl fog

D98 g0 dulis 15 J5e 8 Billae Coo Jline e 85 Lyl

TP + TN
TP + TN + FP + FN

accuracy =

69,lao olawy & TN 5 aiiin C80 [l j0 00l SO s yad e FP 3 TP (348 & Le o
63)lge olawi GO FN jlade 0,10 o, Lol el ouls oold aseidd Siw)o 45 5 0991 Cuw ol aS
ol 00 00ld aseid Cawyo olilil 4y g 009y e yob a5 ol

S g 0,0 0,8 00, L Jaw o Sae b)) 6l o) Gl Ll ((F1-score)) Gl Lol @
m o dloe ) Jgayd Bl VSl jliel adlbise sy5lol g 280 b o Sl g5
T

precision X recall
F1 — score = 2 X

precision + recall

! precision

X



Iy Qiloas 0old Laseid Caw,ys a5 Cute slagewl 51 6 mS (59000 Las (recall) s glol, @

9 éj_w 0, )l_ig R )L:.x.o )LJ.S O J.:L: g9 S WL.A LS’LQ"" EY )L:.x.o U‘i‘ P ul.w..:

13950 dmle 2 Jge 8 Billao

TP

recall = m

s ol bl jo a8 s 7 1) (SBu et o Sle patde Cunl LS daslre e Sy (ol
oS

20 599,058 s )glal 5 s o wiile o)l sl lne Jlade a1« SiSu et e le

odls e is hle U poro sladiges slaws Jioled gl o yile ol sl oalds ool igles S

'05)6" )15.3 ol

Ol (et e (§LBA g0

. .:. pany

" Ll &
‘5 ' . . . .:.
(false negative)

‘blé ....'.

(false positive)

Sy o ple —0-) JSS

5 5y3lols (8o o glajlire ind Lo b, Glolas (Byme yo (JSE B Ol jle iyl

.xmq)ﬁ&)wuﬁ;uqng\d|j%|

0



S5yt o e (20551 5 ol gl V- -Y-0

6‘)_> 00—y d..a_wl?bo ).n)l_O.o QM)J 4 ‘LQ)L.J.Q u_:‘ 6‘)" ol ub).u .Iaa‘s) d.!l.b.o .D}.‘i}(so oolaw

il e IV o YOT AV NS ke )Gl jhiel 5 6,900l «2ds wimo clolins

w95 Wloledow -0

san| slo iagh cuz Sholging cul sdnl Cawss a5 oS g Lipgh colpiin by, 4 axg L
S 0 4S 09 calie glaplow Sledbl gg, p 35 o5 Jolis Gragh ol o Slisle;l @
Slallas glm . Cd )5 o0 Oygo puaid Swd Ojgo 4 kg aiils (18 el sl gan
Cd g og=dooly Jli 8 o s SO o0k L3485 b a2 0 s diin ST g
S g5 (s Fomlin bt 5 Sgline b Wit o 5,5 &30 Ll cal 53 sl
SLoiagiy ;S ol oald i8S A 5o (g8 9 w5 sl allys, SMelae (g (nl 0 @
A e Guio gl dilale b g Side ol g el S asile (6,500 0y g5 oo ¢ ST
SR
ssbie a |y s 02,58 (sleaiar s Lol il o ST ik sl il Olgie 4 @
NN LQ‘)'? u.oLa} Coxoz (0 £o NN 9 podun i glalas Jrygven LgL:bj.?v;l.w.? ﬁl-?d‘
Sl it 5o e 25 (ol 4 Wl e oS e S S )0 e sle ol

A S8 b

a5



& yo

Slgms 033 25 5 o (6l o s by a2 (VFAD). il 55wty & doms (5kes 1]
Ol ke Glhgl osg yo 0o aidpdy sla oS,

)L)LQ‘.? d‘)ﬁ‘ U5 )° ‘BL@‘_M: oo)’l_; — ).:é_,o J_A‘}C (Y’ ’9) RUVE SR & ¥ ,oo‘)’):él_g [Y]
Y o Sliini ) 5

Gls! g 5® S5 Sl aelsd gaiesg (VYY) plac ol oy & ealpl b [Y]
L sl Dog» 9,855, b e ;505 Wiz 5 ol 5 ol

Oled L Lo yosdl ol 3ils < LSS Jddows (651090 (Y2 V9) 5095 & dpnn b [¥]
V-0 VYA ol sl e 5 o cosdiger S yeio (5Silo

oo LasSIl gateng b, (¥ YY) e, & Sl Lacls sinns s goos 5 st i [O)]
BHA-VY D). Jb s lalus slo ogsn. ol Sloles 3ol wyes jo (15

b ceed sl jo as e P ialS (Ve oY) chwg, & ol olags sl ), oD [#]
AAA-YYY O - (N)(obblb adle ol8iils) soladl asliimgt. ol jloles &lyef

S5 540 L plos coed Ol &g, (Sogien (VoY) o s smlen & 5 0L, [V]
aalllas i gine ooac Ao 5 SU) pin,sXl eSS bs, 5l eolitul 5 (SiSs o sla sl
Ye-0 (VY o,lel) Vg0, 5 0laid] 5,095 )l plow (69,50

ool Ly ol e 59 plis Sonsd (it iy (V) e & sl s Sl [A]

Vo Jo Copmts 9]y (Eoman Jous j5:5 SolS w sl Lol aigy 855 a4
YYA-VA0

[9] Lev, B., & Thiagarajan, S. R. (1993). Fundamental information analysis. Journal of
Accounting research, 31(2), 190-215.

[10] Piotroski, J. D. (2000). Value investing: The use of historical financial statement
information to separate winners from losers. Journal of Accounting Research, 1-41.

[11] Naik, P. K. (2013). Does stock market respond to economic fundamentals? Time-
series analysis from Indian data. Journal of Applied Economics and Business
Research, 3(1), 34-50.

[12] Ajekwe, C., & Ibiamke, A. (2018). Financial Statement Analysis to Predict Stock
Returns of Listed Consumer Goods Firms in Nigeria. Available at SSRN 3247805.

[13] Nazario, R. T. F., e Silva, J. L., Sobreiro, V. A., & Kimura, H. (2017). A literature
review of technical analysis on stock markets. The Quarterly Review of Economics and
Finance, 66, 115-126.

[14] Fong, S., Tai, J.,, & Si, Y. W. (2011). Trend Following Algorithms for Technical
Trading in Stock Market. Journal of Emerging Technologies in Web Intelligence, 3(2).
[16] Cohen, G., Kudryavtsev, A., & Hon-Snir, S. (2011). Stock market analysis in practice:
Is it technical or fundamental?. Journal of Applied Finance and Banking, 1(3), 125.

vy



[17] Cervell6-Royo, R., Guijarro, F., & Michniuk, K. (2015). Stock market trading rule
based on pattern recognition and technical analysis: Forecasting the DJIA index with
intraday data. Expert systems with Applications, 42(14), 5963-5975.

[18] Guegan, D. (2009). Chaos in economics and finance. Annual Reviews in
Control, 33(1), 89-93.

[19] Scheinkman, J. A., & LeBaron, B. (1989). Nonlinear dynamics and stock
returns. Journal of business, 311-337.

[20] Yang, X. S. (2010). A new metaheuristic bat-inspired algorithm. In Nature inspired
cooperative strategies for optimization (NICSO 2010) (pp. 65-74). Springer, Berlin,
Heidelberg.

[21] Yang, X. S.,, & He, X. (2013). Bat algorithm: literature review and
applications. International Journal of Bio-inspired computation, 5(3), 141-149.

[22] Briza, A. C., & Naval Jr, P. C. (2011). Stock trading system based on the multi-
objective particle swarm optimization of technical indicators on end-of-day market
data. Applied Soft Computing, 11(1), 1191-1201.

[23] Contreras, 1., Hidalgo, J. I., & Nufez-Letamendia, L. (2012, April). A GA combining
technical and fundamental analysis for trading the stock market. In European Conference
on the Applications of Evolutionary Computation (pp. 174-183). Springer, Berlin,
Heidelberg.
[24] Kazem, A., Sharifi, E., Hussain, F. K., Saberi, M., & Hussain, O. K. (2013). Support
vector regression with chaos-based firefly algorithm for stock market price
forecasting. Applied soft computing, 13(2), 947-958.

[Yo]Bayat, A., & Bagheri, Z. (2017). The Predication of Stock Price Using Firely
Algorithm. Financial Knowledge of Securities Analysis, 10(35), 135-145.
[26] Pakraei, A. R. (2017). Predict the trend of stock prices using XCS based on genetic
algorithms and  reinforcement learning. Financial ~Knowledge of  Securities
Analysis, 10(34), 39-54.
[27] Bagheri, A., Peyhani, H. M., & Akbari, M. (2014). Financial forecasting using ANFIS
networks with quantum-behaved particle swarm optimization. Expert Systems with
Applications, 41(14), 6235-6250.
[28] Feshari, M., & Mazaherifar, P. (2016). The Comparison of Prediction and
Optimization Algorithms in Portfolio Seection on Tehran Stock Market. Economic
Development Policy, 4(2), 59-76.
[29] Wang, F. E. 1. (2012). Complex stock trading strategy based on parallel particle
swarm optimization. ZZFX £ L1757, 1-0.
[30] Chang, J. F., Yang, T. W., & Tsai, P. W. (2014, June). Stock portfolio construction
using evolved bat algorithm. In International Conference on Industrial, Engineering and
Other Applications of Applied Intelligent Systems (pp. 331-338). Springer, Cham.
[31] Golmaryami, M., Behzadi, M., & Ahmadzadeh, M. (2015, November). A hybrid
method based on neural networks and a meta-heuristic bat algorithm for stock price
prediction. In 2015 2nd International Conference on Knowledge-Based Engineering and
Innovation (KBEI) (pp. 269-275). IEEE.

A



Abstract

Profitability and investment in the stock market have a constructive role in economic
prosperity and creating a suitable job and welfare environment in society. On the other
hand, the stock market and capital markets are volatile and unpredictable. Therefore, it is
important to provide solutions and techniques that reduce the risk of investing in the stock
market and increase profitability. In the stock market, trading rules are used to make more
profit, but this alone is not enough and a combination of different and appropriate
strategies must be used for high returns in the stock market. In the present research, an
attempt has been made to present a strategy based on the performance of the bat algorithm.
The proposed strategy, called SMBAT, is based on turbulence theory, and by combining it
with the bat algorithm, we tried to take advantage of both to gain returns from the stock
market. In the literature, the use of genetic and pso algorithms is common and in this
research we have used the pso algorithm to compare the results of the two algorithms and
we have studied the combination of the stock calculation algorithm using the bat algorithm
for research. The weighting of the algorithm is done by the bat algorithm and the weights
are determined with each update and the results are provided to the central stock exchange
calculation algorithm after each step, so that the amount of profit can be calculated by the
algorithm. The Bat Algorithm has been performed to determine the most optimal weights
with the aim of maximizing profits and testing the algorithm on the data extracted from the
official website of the Tehran Stock Exchange. The results of the implementation of the
algorithm indicate that the algorithm is able to achieve appropriate and significant
profitability in conditions where the linear trend of stocks is range, up-trend and down-up-
range, but in conditions where stocks are down- The algorithm is not able to make a profit
and even increases the investment risk. The proposed algorithm was significantly more
profitable compared to the pso algorithm, but in cases where the share of the downtrend
was trending, the pso algorithm performed better and made a small profit. By calculating
the precision, the algorithm obtained a value of 76% and with an accuracy of 83%
managed to obtain an F-score of approximately 76%. The proposed algorithm performed
worse than the hybrid pso algorithm, which achieved 90% accuracy, but was able to obtain
a more reliable profit margin.

Keywords: Stock Trading Algorithm, Bat Algorithm, Stock Investing, Investment Risk
Reduction
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