[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

A Sl —pg ojled —ptd Jlo =5 5o 198 Dlindod (paadS - oole als

b SO oS 6590 5150 50 155 1oguw ploew (19938 9 W9 35 (G 305 pooucti
Ol (5 5oL 3 oolaswl

Y‘r;)} M‘f" ‘r*dbu Qﬁ)l‘“ O ‘\wlé Qoo

U‘)"‘ ‘)‘éf"“”y"‘”l ‘(5")'{"""‘ olj olf.w_'lo ‘).Q,M)L.u‘ J}‘j ‘QSAAJW 9 ‘5.3 ou\iw.u‘é ‘d)" 05; 9.7:....)‘0 —\
mohamad.ghasemiy@yahoo.com
haroonabadi@iiau.ac.ir «:| ;! « el o ool o131 ol8ils « jpiadsl a1y o cwiiga g (S8 0aSESNS ¢ 5y 09,5 ,boliw! -V

ol oMol ¢ codbusl 15T o8zl ¢ ppeicadlsl aly ¢ cusdigen g (b 0SS o5 05,5 ,Lobiwl ¥
ebrahim.khorram@iiau.ac.ir
AAREIAFA REF EF VWAV oy 7ol AR R VTt IR T

23k LS (el izt 9 (b s 2 4 38 RIS L (B GBS b dgus (43,5 Aoy BB b 3 Cnd (St SO
oS Wisgr ooy 5 LI I3k 55 (IFAES S i (S iUl (6551 5L I3L 55 il 31 o -0ps o0 Lol amens Jisiano 591 41 Laswgi
4 L I3k 50 Sy lhe 45 g oo (B yre Joo Al ol j0 .Ldld oage 1 3w 1) T (Sujud 9o VI g8 g w5 pogdle
ailo 1y oyl (5958 Jr.9205 0l o0d a5 1) (0)l3l as) ol 510 guw A5y couli Bguzxe WS (oo By b udgi ) 0 45 (bbb
ol yod 41y & 513k (o 5 (B 515k 30 HEASS &S 2 Sial38 g &y 55 50 Wue (L (30591 3929 4.0 ;S (0 2 O i Al
bl Gl § ) Caod (Lol 4S9 & 1S Sl 0l dBleS 00lSS G i 4y ity (L Cod A, o E9dg0 (il 9 Sl walgS
3 A5 i 350 gy 3 eolisiwl b dilje) 3 Cuond (S iy 4 o (] 50 (S (00 (53L 513k () o Sy8l Aslo y i (Gl p 1
s plod 09 (o0 plouil S5 ok )95 Lagh 33 yST0gm Sgus (3w dinty a1 53 098 (o0 AIS1S ol (raible (65500 (slo by,
S 9 000l Cawd 4y (65105 Alo puw ko 53 1S guw Sguw «(§ g Ceoud (St iy b 9 39 0 plxil MATLAB 1331 0 55 40 b (g 5Lw

B 0 L 1y (50 laiin pannn

S FPCTIRCHOC DOV PP SUC X R SR [ FET S PR WA L g

g 03y o 3l L oSl 0550 (g lassl cdl> ol acils
Sl ass Ll sl 00,5 Joesd o)l i 4y 1y BLal glaasy o

3)lg Gy lib sy 05050 A Cenl e el 5 L s

doddo —)

Eroge (npmte S g wloyw slaylil ;o Ced w i g9se

Wl 50 ol 53 obdl el b el 5o b3l aleyer Ci (6!
(sl S5l S 50wl so HEALS e plas Sl oy g SEED o 2 2 SO 2 S e i S

, . . 0 0T (598 5 ol Ceond A e S 23 s | g 4y ols
ol plonil Wlidow (ogas )3 a8 gyl ,s 1) 955 5L5 090 3n N o
5k ol 5o cnlply conl ploaw Caad o i (sire 4 YL Cold
l) Pl‘e(‘" \_AA—&.S‘SM)ﬁ) g_ioscb aS Cewl ails oys)ﬁ‘)}‘ o)‘s..o.ﬁ
slo Judos 5 o,l58le 5 58l ol cpl jo a5 alS o
ol 428,518 oolazl 0,90 5 00 glaol oyl aile 5 (Jlo iglie

By OB S adgs Ghl Bass eS8 a5 Lk o ol 5 e
S ale s Cuo B g il 03gr G S Bran g b (39,2 00,5
b By Sed cmite [0-1] 5o ol 009 ol s ol Sloges (ol
e ol 0 sl o ool e 6,50l (sl b, 51 eolizl
wile eble (g550k alies sba ) 50 5 erae slo Al
aazg ble (hg,y ol load 48,5 )15 a4 gon Al 5 g5
Sl Jelse & &5 55 CaB o (S 5 b e Ceols

| S g5yl 2593 Bl wdgr | ol by &S Wb ol
odas il )3 Gyt Censd R [9] RS PRV EE T R oage p 1y (So sl 655l @se 9 J 9 R

e gl (b Gp b epar 0 Cwd g Gl
3 Gy ad,e oob; ol glp cal asils 1, ol slaasglas
| 039 (§Og0E )U.">Lu b 4.>)L5g ‘_g)La:z-.S\ RS LgLa:C;SJ.{L )La;v.ﬂ

00


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

d:.ww C).b —Y

Sax b -)-Y

ST le yo D b 30 Sl Sgus (40,5 aiin alis (pl Bon
RU PRI SEIPTA PR WISV PYUWRGIR VIR el PR JURN § PR

objevtive function=max profit Q)

profit=Y{L;(Close(i)-Open(i)) ™

Glasg,y olows N sl JI3Salo juw 09 Profit Lulg, ool jo

o0 5k Cegd Open 5 gad aiy cuad Close (g liSaple
AL lade ol aS col Sloguw sgw cBan mb Lol sl )l ably go
g 4S9 S5m0 (5lusdidin 09 iy (siludinge 9T 50
p3¥ sl oo BT G0 Bl 5o G plem (298 L %P (6 S e
Sge g 0092 485l 55 (S )6 1L axiles 55 5L cnl &S sl S5 4
Sy & plows 98 L w > b Ik Mgy e (S G b Wl o0
plos 5 LB plow S Flogw oS Cosl (2 (53 (raizred S
S5 el WS oo SISl (S Sl (555 )3 ) 093 ale e
30 iyl (2g 5 dlewy @ plow 98 L w3 egad o
S s B o b el S50 02 59501 00,5 oo (s el
Slog a1y g8 L oy 5 JUSws 00 (6 )5 sz 0015 A gocre
)3 s )0 0,58 L] 40 45 glools degazme IS o odlel
59 Se & bape ba Sy cnl &5 wlbioe (SRo VY sl 05 o
bugi osls (55, 2 Sz y a3 Geizes ailbs
Ganaib cegi 40018 (65108 oz @Bl )3 1395 oo plol ulit) IS
ol IS as a5 el S8 @y a3 il e Sledbl (ga WS 4
sl G 5 oo iy Al (pl 55 (RIS 5 (B8 e >
Oeizmed O9dor Gbles (She WV 5l (S oLl o Sk
4 dalol o el Flogus g Sih 0 ,ol jo (gilwaige syl

Sgd e a8y osls dcgesre (0 09290 slo S oy

aLowo LSLb)M -y-yY
Sl a4z i b andlge ool o sla Sig @dly )0 aliews slo i
&bl 5y So a bgrye eols e 09b e plaxil aliy, i
Sledbol a4y by o (S590 bl oo (S59 VY Lol oslo 2 .08l g0
Aol 9 YL a5l g ol i Ceod ol g5 o] Ced
oo iyl 13 Al lasl je aS wil pe S elre e g Ceeld
Sgdion gl consd Sl I oS wiien ba,gilusl b S

[r¥]

A5l e oyl ot Sl 3t 3 0158 S 2~ el Al

9 )b e dltee 4 ar i b (paie ool el oud plnil (2558
0 2B G ik (Y g Conl ol plonil &ju8 e Cony
Srae ol arme Coy g ool Slaal 3axS p 0 b ol
Slats,y sl eoliiul b 3 Coard (on iy Samd SO 1) 055 a5 0
i ot ol VE 5l e ol sl o ool [V] o o
S5 e sk Slogu ool ol azl e coled jo .S oo oolaiwl il
il ol 50 OS5 y3am )yl ek (6 5lsi ol Bl 5
@l el Gy L e oLl e Sl (gl (gt ol
e e @n b 0 sea Caz S 1ge j0 0SSl ol
eyar 0 Sy 4 aslen Jaw cpl sleolaiwl b o)) S 1oguw 45 098 o
LL3,l cnl )0 S (655 meead G555k 50 995 plees (39,8 L a5
3 el 0 plomil dle (6 S0l b b cod ot [A] o
el 00 i omae soaSid alwg 4 cd caesd [V1-4]
Joe 51 a8 ol oads ot srb 58 labisd s [VY] o
&l el 00,8 ooliinl (e lp Ggem 55003 (oae 4SS
St Cened (i 5 Wl Jlizes slol g5.050 4 [V YV F]
a [YV0] ezl o wlosls plol coae loaSiss b 1, oS
el gl o cwlead adby plew L )0 i
gy Lol oul osliinl S drelige sla s 5 sras sleaSd
S50k Sl hg) 5l (Ko &5 el S35 & el )3 o0l 89
Pya> 0 ool plxl Gl 4y axgi Lol e el il
&5k 53 S 10gm jgax M (rizmen 5 alize ST sla 5l
5 3k 9 S8 e o8 55 (oo (yme (oo llie al 1o oS
Al 3gaze WSS oo Brae b adgi |y 5 a5 SBaS oS b o
305 425l s 1, YIS 5,58 3o g sud o5 olnog S a5,
aalgs 1) b cnl 5o jpa ojlal (5 Flogm 5 el s jslate
S5 o Sl Concd iy oo s Jotn a5 8l
b9y sl (Ko S 55 ST l3k 50 oS T05m plews G293 5 2>
ool el S350 gy (Bp Seed (St sy oslinul 89

B9 on (§iledingy S o8l Loy Slog Sgu (izeen
Blylay ¥ jisu 00,5 oo &l a7 )b ¥ idu 0 allie aslel o
Jelos g goae Dlawlors ¥ sy ;o 0500, 0 colatwl 090 g,
Clolgriy @l g (gpFamt @ 53 0 Jidn g Wgdge o)y S

D318 5 g0


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

High+Low
Second Number= — )

Daily Pivot Diff=absolute(Daily Pivot Price-
Second Number) (N

Up Limit=Daily Pivot Price+Daily Pivot Diff (1)
Down Limit=Daily Pivot Price-Daily Pivot Diff  (\+)
Low High Juls cwd aledbl 5l ol b Jses cpl 5o
cwas Second Number 4 Daily Pivot Price .z g5 Close o
2 %l oo cuwas Daily Pivot Diff go ol Jolss 51 e i o
a> o 5 Up Limit Wi o> 5 (V) 5 (V) sladsep sl cole
b SO Oyge 4 dga> opl e cewry Down Limit ol
YL S (oo ateia |y (098 5 %5 03game &S witly oo pufite
el 9,8 039ama ] sl g 33 0050 yilid
ST ez sloodls conds 3 9o 8 03 4 az g5 b eonlnle
Lol (V) Jgaz Sledbl Jolls ouls

Coud Lglmoo‘a t5ng5§}iS :()) Jy)q

Number | Feature
1 Open
2 High
3 Low
4 Close
5 Volume
6 MA5
7 MA10
8 MA21
9 RSI

10 MACD
11 Up
12 Down

SOl gy p s NI =Y

ailjgy B Coodd (St Gl el S350 g, 5l B (pl o
Oy Sl (50 s (653l ool S0 (g 098 g0 oolii]
|y s 0 5581 Ky (V) S S o Sl |, ol CBam 4,

S o sl
2 otlesl S Spso 40 je Cuslag (V) S 51 a5 5k lea
ol 3l ol mlis Slo 5 a2l o (B)b jlogd oo w85 Sl
oot ot 35 a5l o slo Sy s ol & el bl
o aw alies nl jo cel 53w o3Y sl Gun S ez
A e o (i D9 e0 s RIS g (B93>

el gaiad b uled Silo 0gd oo b S aaly,

A5l e oyl ot Sl 3t 3 0158 S 2~ el Al

S o (pSileo —V-Y-Y
‘SJLQ) 0,99 U“"L'“" »9 ..L.S‘SA oolaiwl u.a...d Sl )| )9.1[5.:-\3‘ U"‘
‘) U—‘ﬁ &5(50 ML’XA ‘) FUWRLY LSLQ“M)‘ ‘;..il.uo 0D g_m).u
Sloy 0598 aw 3l Baass pl jo aes o LS Ced Jloged (59,
Sl YN 9 Yo id 099 A u.:‘ as W.M.SLSA oolaiul )9.1&1&;‘ Q"‘ Lg‘)"
Sloyeiio 5 oad dinyi Sloj oys0 N el 5 Oj50 4 o Jge 8

2l (o0 59y O )3 CeB (5 mb 9 YL & b ge b K00

n Day High+n Day Low

Moving Average(n)= > ()

5 2Sla> 5,5 4 n Days Low 4 n Days High a5 4k 4

bl oo ALBAT 59, N Ceed JBlos

i 2y 05 a3 LYY

0,99 Q.ASLSA oolawl 6.0[} ‘5>La) 0,99 )| )AJ )yliadu‘ u.:‘ ML’LSA U‘

Mb ) VF oolaiul Sy9 L.‘:"LQ)

RSI=100 100 ¥
U 14RS )

)Aé)-g i ALBAE 0,90 N ;3 dgus )la,o.m Ja..»g—mw RS

Gl 42835 0,90 N o ;5 lawsie 3llas

1,519 | Sod &S yonio (yuSilo —¥-Y-Y
oS b slapl 4 oles I i (:Sike 9o Juld gl
@3S bl i cnl o il Jew b3 5 (MACD)
eSile 0o b s o L | S5k Shlrgn a5 555 co ooliul
S 0 V58 e g 4N lade il e 41835 0,90 N e

G PR 4.»3)5

MACD= sum(price(Close).n) /n >

O s Ceand (52l [S1g | e S oo 5 Kleo alail) o
B9 0 diluzs 41535 0,90 N
O
Slr S S oo 5 )0 9 b S ln S S s cnl 5o

s ik ol 5l JUSw b (5 plow (398 L w5 (6 S s
.[YY’] &S

High+Low+Close
3

Daily Pivot Price= *®)


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

> yo an 4 pgs 1SS 50w (o0 e 1) )l Sy Sl
9 ogdse plnil PBBL Gz 5 o) ¢ adgl slaceaex pleol
§9RaS ) 2az Camex (plo)bgs Jl 0gd o Sl Wi Cones
Slasi 4y a8 gy g gliml O 5l Gl et 5 9900
G O dey00 ObL @ e oSl 0 Sl ooy Cgllae gla )| ST

adgl e sl |

wdelat oy sl

i

el

"
s ALE

s ase g, Sl

ol gy (A5 &l sls (V) JSCi

(_ul.u J.».L"u 9 (Goue ul.».wlao -¥
plxl S ygas oy H5L sleesls (g, » ailyg, Cuend oyt
Moged iged lyie 4 allie elas px> 5 Ced (Sl
sals uLw.J ") Ji..a IARAR! )_ua‘y oo O B S 28 oo O)AJLA)J

Sl L519" M 1»5‘»\? VwLw‘ B )‘09.0.’ u;‘ o] 00

A5l e oyl ot Sl 3t 3 0158 S 2~ el Al

JA..:'.J_J
\ :
ﬁJ-— ﬁJ-—

Y

& &

ol 30 (V) S

&)

Onlsd 5 aslsd daazll 5 oo )S (5 Coaed (o in alies 5o
9 09,8 ey B Sl S C3 )0 oSy g a5 55 el 1
RAY d.i).la )'l u—“lﬁs P _xsljé aS Sl S ‘a)ﬁ! ..\.ML,‘SA u—*-“"‘)“i’
asle 1 )s8l Lawgs ol sla F5is 5l 5losSl 5 Gl Ll
S0 wiye8l eail Gy, Bp Ceed G lp Jl> Ngboe
abowsy @ jgal (nl o o0 Sigel 43S laosls L ) e
S owzmen gboe plnl (S5 WV L oad (65138 cenz p slaosls
oo Sro VWV om il S Sy b oLl sl S8y om0l
sl Jole 3sdi oo oolitul Gl SIsgm dgw (giluaige co
Sola slaclsr 5l lasgams lal o col s Gl & S5
39S (o0 s 4 g dmlie |) baclsr (nl e 35800 Sl
laclyz oS 5 5l oo ol il plee 1) Slsz cn e ol
oaza ce28 slaclyr b Gz 5 <ilys | Jol> (gosal Camty
sy Pl b Ul g o il Ul o yige 5 oo plosl auglie
PR B Cond (S & S eyl g el S50
Gl 0al ol lis (V) S j0 S & jl>ld

S (Silwdidon 3 g S Wy, (V) S 4 axg b

gae 2 lp Sy T bl sl Bolai jlop (s w0 9525 4
Sie ¥ Bolar Jlop aazgi b sl ;o 048 0 aisle Coxex
G598 3l g 99se S el 250 0T (6l (s VY
03 e ol | 0atsl 55, sl (st sOomUin U el S350
el IS5 g 958 e B sl LS 5l (S @b ol (25
D958 9 My Cead 4 4z gl b S 100 S5 (Gl e ol 2
Ot ool adgl Comar g dulore 5l aey 050 oo Ao
Gy )18 095 31y S (i 9 Slez (e @Bl 4o &S e
il sl 53 salS o 5 e a5 s
A yo 5l e § oS o0 Jlosl sl Comoz (5, |y iz 5 okl


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

SUSE oo Cad 4 S1oge (51 (5 55aS S5m0 Y (5l Lo

ULM |) YoV JJ).:] ole 6‘;3 ’)9"‘“9‘:“‘"35)")9““. w).lda(a)j(f)

QLwy' JL> ) 6‘“9‘-"“ 5o Coud

A5l e oyl ot Sl 3t 3 0158 S 2~ el Al

0.8 |
0.7
H

l ||‘||I M

Price

0.9 -

0.8

0.7 -

0.5

0.4 -

0.3

0.2 -

0.1

0
Apr 01

ﬂW”m

-

’WWWW ,

fh 1” M [M

\f
IW

Apr 13 Apr 19 Apr 25 May 01

2020

Apr 07

Yove bpl cwd Jloges (F) S

0.8

0.7 -

0.6

05r

0.4 -

03r

0.2r

01r

Profit = 0.71293

0

Apr 01

Apr 13 Apr 19 Apr 25 May 01

2020

Apr 07

Vov e ol g loged 1(0) S

Price

0.7
0.6
0.5
04 -

0.3

U:Z_M
|

|J|'|

i1 ]
i M S

Aug 09

Aug 21 Aug 27 Sep 02

2020

Aug 15

YoV CansST Cwd Jloges :(F) JSi

Nov 07 Nov 13

M

L
Nov 19

L
Nov 25

‘I\l II\M i

Dec 01
2019

YoV algiole 55 Caogd snads loged :(T) S

Sl B Cd (o G g0l o, ool (sl sl

L_SLQOLQ L.S')" c-.\.n" Cewd 4 dgw g \)9.».»:‘50 fl?u‘ Ll uS.: 0,99 &54

el ole Sloel s 4y 0590 (V) Jgiz 058 50 dmlons Jlo cilisee
a3 oo Glid 1) g ol Sloslanl LYY oSTL V-]

iz slools ulul 5 o] Cews 4 Sgw (V) Joo

Month | Profit(%)
gf)"l‘; 4.64
o | 695
235"2”0 1417
a0z | 832
%gg 46.62
Z'L(\)% 71.29
MY | 5324
;5’2”0 15.17
o | 705
2)”2% 412
| 1009
2%;% 14.96

4255 L (V) Jgoo gl (28,5 ) 1o b 30 ik 5o Sloge 35m

Jouzr 4 (B L 0l o0 amlos S5k (nl)s (6 l3T ale s 5o
4 bgye odal Cawd 4 Srogw (pyiion a5 098 0 odalive (V)
sl (6ly o9 (e eizman Ceol Yo¥e o g VoY Lyl
oddlice oke slacad logai o 8o bl YV wﬁij\"\‘\
P il oaig; Cwend &S > 4 Sy Ceed (cin s 45 090 o


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

g o Slaiin 3 0,050 ( ST sl S (sl aslsl o
omas A g9 i)

&)LMA-M-QJ ]"‘-]4’ ngih) W}Q Lng[V-‘-’)gf-” )‘ ool Y
S5 o s sl 4 3 el

aljg) Swoin Sl @ DaedlisS g gele S Y

@2 o

[1] Fei Wang, Kangping Li, Lidong Zhou, Hui Ren, Javier
Contreras, Miadreza Shafie-khah, Jodo P.S. Cataldo,"
Daily pattern prediction based classification modeling
approach for dayahead electricity price forecasting”,
Electrical Power and Systems, pp.529-540, Aug.2018

[2] Rahul Kumar Agrawal, Frankle Muchahary, Madan
Mohan Tripath, "Ensemble of relevance vector
machines and boosted trees for electricity price
forecasting”, Applied Energy, pp.540-548, May.2019

[3] Guzmén Diaz, José Coto, Javier Gomez-Aleixandre,
"Prediction and explanation of the formation of the
Spanish day-ahead electricity price through machine
learning regression”, Applied Energy, pp.610-625,
Jan.2019

[4] Ashkan Yousefi, Omid Ameri Sianaki, Dean Sharafi, "
Long-Term Electricity Price Forecast Using Machine
Learning Techniques”, IEEE PES Innovative Smart
Grid Technologies Asia, pp.2909-2913, 2019

[5] Jodo Nascimento, Tiago Pinto, Zita Vale, "' Day-ahead
electricity market price forecasting using artificial
neural network with spearman data correlation", IEEE
Milan Power Tech, pp.978-982, 2019

[6] Ana Radovanovic, Tommaso Nesti, Bokan Chen, "A
Holistic Approach to Forecasting Wholesale Energy
Market Prices", IEEE Transactions on Power Systems,
pp.1-14, 2019

[7] Catherine McHugh, Sonya Coleman, Dermot Kerr,
Daniel McGlynn, " Forecasting Day-ahead Electricity
Prices with A SARIMAX Model", IEEE Symposium
Series on Computational Intelligence (SSCI), pp.1523-
1529, Dec.2019

[8] Wedad Ahmed Al-Dhuraibi, Jauhar Ali, " Using
Classification Techniques to Predict Gold Price
Movement", International Conference on Computer
and Technology Applications, pp.127-130, 2018

[9] Xueheng Qiu and P. N. Suganthan, Gehan A. J.
Amaratunga, " Ensemble Incremental Random Vector
Functional Link Network for Short-term Crude Oil
Price Forecasting”, IEEE Symposium Series on
Computational Intelligence SSCI, pp.1758-1763, 2018

[10] NUR FAZLIANA RAHIM, MAHMOD OTHMAN,
RAJALINGAM SOKKALINGAM, EVIZAL ABDUL
KADIR, "Forecasting Crude Palm Oil Prices Using
Fuzzy Rule-Based Time Series Method", IEEE
ACCESS, pp.32216-32224, Jun 2018

[11] Y. Jeevan Nagendra Kumar, Partapu Preetham, P.
Kiran Varma, P. Rohith, P. Dilip Kumar, "Crude Oil

A5l e oyl ot Sl 3t 3 0158 S 2~ el Al

Profit = 0.041243
0.045 T T

0.04
0.035 |
0.03
0.025
0.02 “ /
0.015 |
0.01
0.005 - \‘\ [

\/
\/

0 I L \ L L 1
Aug 03 Aug 09 Aug 15 Aug 21 Aug 27 Sep 02
2020

VoY CensST s oges (V) S

ORBIOASS g8 e B IS 4o B0 Cund (S (795
3,5 arlym Sgw Floguw wiS 0l Ceend Iy > s jo a5 ol
Ol 51098 (Jo35 b e Slog 09w (sl 1 98 o 50 5
GG s ales daxlge 0 b Slogw bl wiay WSep Bl
b ole 4y ;0 505 5 (B) 9 (F) Gl i jo a5 oo ole sden jo a5
Sgw a5 glools ;o S o5 e Slogw 45wl cpl 3)ls 042
C85 e plgi o0 ;5 50 05 g0d 5 4ol pe 3 )lg WS o0 (5 55
VAN JTENY o 695w G Lk, ja Ojeo ;o Slogu a5
Q,ﬂAf‘os.&soj)),bd.b}aa)ljclf@,‘ajo)ﬂ@woc\.,l)m)o
..\.\SGA wa.ﬂ.: u‘;‘b}w ) |) d)" )|)La)~))5..a.> o)...ix‘c\limuc

Sloloida 9 S5 4zt -0
)50 g, b pll Al Byge A (5 Ceand (im s Wlie (] )0
Glwdings 9 990 puendl S )0 o 68l cCeand o ion (gl ool
S35 2 (St ohe S el S e o8] b 5 STog g
el Cawds 5 bS5 b 009031 1S 40l 5y 5150 slaesls
CS > A g 09 Sl el glools dlﬁou]wagaw—\
4.))‘.) ;s'i“‘“‘ g,‘.o.é Xy, 9
i )l ol dg aily wig, j0 Ceed a5 olaole 4o -Y
B g aily oS> 0 glosgase ;o Cwend &5 ey Y
30 & o8 g S1oguw s e piaew (pl 5l oolaiwl L -
Ao o)ly wil Glog Jl> 5o slosgass ;o Cwand a5 S

Bg 503 5 pS


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

409))

VYY)l o Wste 5 5 o B oo
oo bl )5 ahade jo ) 0g5  alKiils OMlass
o1 olS—ils 5l JxaS-Gp —wiige
6L® g.,.JLtﬁ w‘ oé; & (\VC‘O)M.‘OL‘
9 Gk aey yo Ll (garedddle o hagh
5 Oy o Mg AD o L )5 semiiile Lo b > 0
Qb oo peiedl axly oMl of5T olSCiils

oad Wgte ol 50 §3LT 59l e
ahio o 1) 095 aRiils O ass ol
oBils 3l oyud — 5wt gulid IS
Al )l el IS (OVYYA) g )l s olﬂ

Ol olyT olBils 5o — 5, owoige
Slisios psle olRails 51 ja8 -3 5 (ot 6550 5 (VYA Coir
1 bkl aredddle o imghy slacolled ol 03,5 gy (VWAY)
Sadigh Slawlons § & jad Gt Glaabl Coll o3 ik ae
oBils (3, 09,5 JLolinl Lol> b jo 5 el @08 slopiances 4o
Db oo ppeiedlsl axly oDl ol

sl 0als Wgie a0y p a5 ]yl
ahis jo 1) 0y Rl Odeass
oKiils B U)AB -8y (eI LSA.JL..M:)U
(\YAY) Oy San S oKisls o Q)..\:‘B -8y
olBuils o Dyu8 -5 swiige 55O
| ao)f & g (\VRY) o) w).’f

ML b ldse gl jo Gl (gaiedddle 5 Liagh slacllad
rol> Jl 50 g Cunl &508 slapiugw Scolius § adgs anwgd (3
il o il axly oDl ol5T ol8zils 5,3 09,5 Lokl

A5l e oyl ot Sl 3t 3 0158 S 2~ el Al

Price Prediction Using Deep Learning" , International
Conference on Inventive Research in Computing
Applications, pp.118-123, 2020

[12] Atig W. Siddiqui, Imam Abdulrahman Bin Faisal ,
"Predicting Natural Gas Spot Prices Using Artificial
Neural Network", IEEE Xplore, pp.1-6, 2019

[13] Yan Li, Wei Dai, "Bitcoin price forecasting method
based on CNN-LSTM hybrid neural network model ",
The Institution of Engineering and Technolgy, pp.344-
347, Nov 2019

[14] Rahmat Albariqi, Edi Winarko, "Prediction of Bitcoin
Price Change using Neural Networks", International
Conference on Smart Technology and Applications
(ICoSTA), pp.1-4, 2020

[15] Kaustubh Khare, Omkar Darekar, Prafull Gupta, Dr. V.
Z. Attar, "Short Term Stock Price Prediction Using
Deep Learning”, IEEE International Conference On
Recent Trends in Electronics Information &
Communication Technology (RTEICT), pp.482-486,
May 2017

[16] Sahaj Singh Maini, Govinda.K, "Stock Market
Prediction using Data Mining Techniques”,
Proceedings of the International Conference on
Intelligent Sustainable Systems (ICISS), pp.654-661,
2017

[17] SONDO KIM, SEUNGMO KU, WOOJIN CHANGI,
JAE WOOK SONG, "Predicting the direction of US
stock prices using effective transfer entropy and
machine learning techniques", IEEE ACCESS, pp.1-
24,2018

[18] Srinath Ravikumar, Prasad Saraf, "Prediction of Stock
Prices using Machine Learning
(Regression,Classification) Algorithms"”, International
Conference for Emerging Technology (INCET), pp.1-
5, 2020

[19] Sayavong Lounnapha, Wu Zhongdong, Chalita
Sookasame, "Research on Stock Price Prediction
Method Based on Convolutional Neural Network",
International Conference on Virtual Reality and
Intelligent Systems (ICVRIS), pp.173-176, 2019

[20] Thaloengpattarakoon Sanboon, Kamol
Keatruangkamala, "A Deep Learning Model for
Predicting Buy and Sell Recommendations in Stock
Exchange of Thailand using Long Short-Term
Memory", IEEE International Conference on Computer
and Communication Systems, pp.757-760, 2019

[21] Nima  Gozalpour, Mohammad  Teshnehlab,
"Forecasting Stock Market Price Using Deep Neural
Networks" , Iranian Joint Congress on Fuzzy and
Intelligent Systems (CFIS), pp.1-4, 2019

[22] John J. Murphy, " Technical Analysis of the Financial
Market", 1999.

[23] Mark Fisher, "The Logical trader", John Wiley &
Sons, Chap. 2, 2002.

[24] nymex (cmegroup.com)


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.3.6.8
https://jeps.dezful.iau.ir/article-1-303-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 ]

[ DOR: 20.1001.1.23222468.1399.9.3.6.8 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No.3 Autumn 2020

A Sl —pg ojled —ptd Jlo =5 5o 198 Dlindod (paadS - oole als

Buy and Sell Decision Making of Speculators in the
Electricity Market using Machine Learning

Mohamad Ghasemi!, Hosein Haroonabadi?*, Ebrahim Khorram?

1-student, Department of Electrical Engineering, Eslamshahr Branch, Islamic Azad University,
Eslamshahr, Iran, mohamad.ghasemiy@yahoo.com
*2- Assistant Professor - Department of Electrical Engineering, Eslamshahr Branch, Islamic
Azad University, Eslamshahr, Iran, haroonabadi@iiau.ac.ir
3- Assistant Professor - Department of Electrical Engineering, Eslamshahr Branch, Islamic Azad
University, Eslamshahr, Iran, ebrahim.khorram@iiau.ac.ir

Abstract: Electricity price forecasting is done by an independent system operator with the aim of
maximizing the profits of electric companies or reducing the cost of electricity to customers, as well as
ensuring market stability. Previously, in the electricity markets, market participants were often players
that, in addition to buying and selling goods, were also responsible for their physical delivery. This paper
introduces a model in which market participation is not limited to companies that generate or consume
electricity, but also includes traders (speculators) who cannot physically taking it. Creating a new role in
the electricity market and increasing market participants will make the electricity market more
competitive, and this will lead to better prices for consumers. Since electricity price forecasting plays a key
role in attracting people's capital in this market, this article deals with daily electricity price forecasting
using the decision tree method, which is one of the machine learning methods. The process of optimizing
the trader's profit is also performed by a genetic algorithm. Case study is simulated in MATLAB and by
predicting the price of electricity using the algorithm, the trader’s profit is obtained during the investment

period and shows the efficiency of this proposed method.

Keywords: Electricity market, Machine Learning, Price, Speculator.
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