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Stock Market Fraud Detection, A Probabilistic Approach

Seyed Javad Kazemitabar® & Majid Shahbazzadeh
Department of Electrical Engineering, Babol Noshirvani University of Technology, Babol, Iran

Abstract

In order to have a fair market condition, it is crucial that regulators continuously monitor the stock market
for possible fraud and market manipulation. There are many types of fraudulent activities defined in this
context. In our paper we will be focusing on "front running". According to Association of Certified Fraud
Examiners, front running is a form of insider information and thus is very difficult to detect. Front running
is committed by brokerage firm employees when they are informed of a customer's large transaction request
that could potentially change the price by a substantial amount. The fraudster then places his own order
before that of the customer to enjoy the low price. Once the customer's order is placed and the prices are
increased he will sell his shares and makes profit. Detecting front running requires not only statistical
analysis, but also domain knowledge and filtering. For example, the authors learned from Tehran's Over
The Counter (OTC) stock exchange officials that fraudsters may use cover-up accounts to hide their
identity. Or they could delay selling their shares to avoid suspicion.

Before being able to present the case to a prosecutor, the analyst needs to determine whether predication
exists. Only then, can he start testing and interpreting the collected data. Due to large volume of daily
trades, the analyst needs to rely on computer algorithms to reduce the suspicious list. One way to do this is
by assigning a risk score to each transaction. In our work we build two filters that determine the risk of each
transaction based on the amount of statistical abnormality. We use the Chebyshev inequality to determine
anomalous transactions. In the first phase we focus on detecting a large transaction that changes market

* Corresponding author SLslSe loonge baim ¥

FY ol ) 5yl 1¥A4 Jle 60,8 saalllas £45 @ VYAA/F /oY 5 Liail Zo,l @ VFANFNY 150 ALl @ VYAVIYNY allie Jloyl b @

&


http://dx.doi.org/10.29252/jsdp.17.1.3
http://jsdp.rcisp.ac.ir/article-1-850-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.3]

price significantly. We then look at transactions around it to find people who made profit as a consequence
of that large transaction. We tested our method on two different stocks the data for which was kindly
provided to us by Tehran Exchange Market. The officials confirmed we were able to detect the fraudster.

Keywords: Stock Exchange, Market manipulation, Front running, Fraud detection, Chebyshev inequality
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n p=F(u+no)—F(u-—no) 1-p
1 0.68 0.32
2 0.95 0.05
3 0.997 0.003
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IS5 53 my =3 (gl wopdim ons o jsbiles
S Sy ki () JSs e mp =2 wsles ()
3,8 g doyo &S el Lo cpl 4yl sals ololis
Syl (60b e alold aools ads 51 a5 5,40

Sl ST G0 69,90 anlllae Sy (o) ln
Sl Do )3 (6,500 P bl 485 Sy plee 4 by e
ool 0ol ools J1)3 sy 5,90 ole

oS ol SO s VOVYVE ols Laools oyl
@ ol e el rea balylp a5l
b ool YAVTA a4 (las o500 slaosls cailyg) &9

S quayle I 5w oYL Sledbl slaws b e
B 0 Uy 40 Shgodas axds ol ) S5 ST
iS5 e ltlgms (358 5 w5 (e a5 g0l 8 e S e
g el 00l 7 condily i Jlre b (S sbo S5 L


http://dx.doi.org/10.29252/jsdp.17.1.3
http://jsdp.rcisp.ac.ir/article-1-850-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.3]

ol Y Y g 8y =2 il
O 5 &) ldss o colfa a5 sbilen (s oo
@l adl malS S5, ol slee pls wgi o sonlive
a5 o8 iy ST s ama o Cenlina
Sde H0 aS Wl ool (6505 o3l slass g0l sl
03,5 8 S Jlo (e ;5 5 Wlod ST (B9 )8 5 0 g, A
S YF ny =1 Glila ogd oo ond a5 b jlen aril
AV ol 8l slaws cply =2 Glilay Jg ol ool
() S Kol sleopls chds>,s wdl ials
Jdoas lagé el () S SJ)‘SJ oo plo acgamme
e o3l ol W55 TS ok s il
(F) JSo jo a5 (69,8 g g cmll ccnl ouls S 0uls
S j0 sl 00,5 ST (V00 + 0505) Sgus (i
oSy oS el Jds nl a4 gl ses caalie (Ve)
Ut oy 5l cal (B g Wy o eadelnl Sy
ol sl ooy 5 SasS Uy 207 I g 009 55,5
ol oais glolis [las 550 0,8 my = 2 lsla

Jolis a yoy90 o28lg sloools 5 pgn atws Iy
Oyg0d pgd 5 Condt Hlare (Cowl Sledbl e VOVYVO
3 S el oad w88 b > wp, +40; Uy t+40;
elolis ;a8 cnan hadd gl oo cdwlie (VY) SO
Ailod S S (6 i g 0dby pai x5l S wSloalls

o azsl Ll oo il comaly b gy ool gl
O)la5 gy by, pe aiile &5 Cewl (pl 095 o0 i
3wl sgpie caliol i, 4o bale slelaie 04>
naler S 4 5 allin ol 55 (solgiiay g, &5 o]
dlass gals Glp Jmel, S wS e oS )bl
Ol 602 )k, elos 1 as cunl (pl bl o o
B8, 6955l B 2 lr Glgee Jbe (sl 09 ool
Jby o3l G-I L g SBlelas bl Jlgl3 (g9 axddS
Sleolitel b Gl ce e 5] Cewday | lalas
P s Ol ()8, alol e gla L
zeono bl i b og 0el Cavoas cunl sl STy
ol grals 1) Lale gls o &5

6- References Al 4

Sledbl canle el « dome 535,95 ¢ bl o> [V ]
Al 0,99 sd}D dolilas 5")|$LQg (.9‘)9‘ OP ) LS’LQK)
AYAA Y o las

hoeolaiwl b piomn BB lae (g0 ol
3 eolainl b ol oo @3l cad> (g5l (505 S
AL gleosls gl rje oS o 5l )L whd e aoa8
Slglaosls o Sloy Jlosds wed aas a5 5 wye
e pbd g0 loslaiul b solpiiny () ptnd S
Do (BB lre Cass 1ld a5 g sbay ccunl ouls
P90 fled g oS oo drulone |) S5 AT plulis sl
i oS Sl @3l Lol (sl ponis BB Las
WSal ploy e 58 plews (g8 5 w5 5l Jol> g
2 Sy ST S pS s a5 Jb s wilos gl casoas
aw Wlie pl jo SWl gloy G bl eols 7, o oyl
JL@.&‘&SW‘ L)—‘ su.du).u J.Jéjo..\.u M;)Lu)o)a)
S |y S S oS Gloy Saw cpl yo (69,8 aS
sanl slaziSlys 5l aSipl Ko el o5 Jlows S

IRV FRUES PPN | AV W

G5 Aol 9 Sy =

loosls 5l atws g3 (59) » oleriay by, Al cnl o
Jolis a5 st atws gl el oo Jlael wye 150
Sy oSl ! bl o ledbl Jaw YYYY
oddlice .Cowl ool ad,§ by o AUy + O] Oygoh
S VY aS g sbay ccnl ools 7, S5 iS5 O 05 oo
285 gl e0sgu (B985 B e Sy ST ol
Uy + Ojg0dy ped [l .l oolidl 5lasl 55, aw o
oS el ool Jlael 125 VY sgw sloas,o g5, » 20,
ol () JSb 13 o5 sbplan g0 5l Jlac Sl o
A0 pgo Lo A cewl ol oLl 53 90 e oo
oped lore e silos S (g tan 35w conlas S
Sgu sBAo,0 (55, p 1) Uy + 307 ¢ padd o il
) IS5 5 o pbiles 1S on Jlacl 5 TF ol
OeolS a5 SO 4y ol oLl ol 3l olaws gl oo cvnlive
bl 1) S ST sl S0 (stalojl o sl aily
5 (N) sl s o oS eblen oud oo 18 Uy + 207
a5 0,00 029 Iy ST G Ogd oo cdalin ()
Lol 0035m (B985 S Cmt Syi ST Gl S8 0398
sk Jlasl bl ools & oy aloxil g, s o jo oS
Lis colps o ap + 30, g Uy +20; sl lxe gl pgo
el 08,5 S U dgus 4 09l 0 olulid a3 S

FY el ) ol 1¥A] JLle



http://dx.doi.org/10.29252/jsdp.17.1.3
http://jsdp.rcisp.ac.ir/article-1-850-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

- 10.29252/jsdp.17.1.3 ]

s (59Luels 3 )l 1 o dSlaiwl b Hldbe Blygl (w)9: VDL HS il oS

[11] H. Ogiit, M. M. Doganay, and R. Aktas,
"Detecting stock-price manipulation in an
emerging market: The case of Turkey," Expert
Systems with Applications. Vol. 36, no. 9, pp.
11944-49, 20009.

[12] K. Golmohammadi, and O. R. Zaiane, "Data
mining applications for fraud detection in
securities market", In Intelligence and Security
Informatics Conference (EISIC), pp. 107-114,
2012.

[13] M. L. Huang, J. Liang, and Q. V. Nguyen, "A
visualization approach for frauds detection in
financial market. In Information Visualisation",
2009 13th International Conference. IEEE, pp.
197-202,

[14] K. Golmohammadi, O. R. Zaiane, D. Diaz,
"Detecting stock market manipulation using
supervised learning algorithms," [n2014 Inter-

national Conference on Data Science and
Advanced Analytics (DSAA), pp. 435-441,2014.

[15] P. Ravisankar, V. Ravi, G. R. Rao, and 1. Bose,
"Detection of financial statement fraud and
feature selection using data mining techni-
ques," Decision Support Systems, 50(2), pp.
491-500, 2011.

[16] F. H. Glancy, and S. B. Yadav, "A computational
model for financial reporting fraud detec-
tion," Decision Support Systems, n0.50(3), pp.
595-601, 2011.

[17] R. Kanapickiené, and Z. Grundiené, "The model
of fraud detection in financial statements by
means of financial ratios", Procedia: Social and
Behavioral Sciences, 213, pp. 321-327, 2015.

[18] C. C. Lin, A. A. Chiu, S. Y. Huang, and D. C.
Yen, "Detecting the financial statement fraud:
The analysis of the differences between data
mining techniques and experts’ judgments".-
Knowledge-Based Systems, no. 89, pp.459-470,
2015.

gy o5 e 1) (e solezel [V4]
ol Maildize Jlo 6,55, olwlid o Stz
AYay o) o)Lo..J(: AY 0,90 .Gwﬁlm>

[19] H. Etemadi, H. Zolfi, “Application of logistic
regression in financial statement fraud
detection”, The Auditing Science, vol. 13, no.
51,2013.

695)3 9 wlf.c 5‘54.(::L® s}:ﬁ..:..a‘.s cLS.Q»..Q> C;\wjdilé)é [20]
QLSA‘ 9 Oguw Q'Ai)g...\.a djagb AxJUa.a" thA‘ ‘6%&@0
30 0dd Al pdy sl ,s Jb slads e jo i

0,99 6‘5M)flm> uﬁ:‘.s‘\) d.l?r.n ‘"Q‘Jé:: )‘éle‘g d‘)j‘ o9
\\”\Y’ ‘\CV—?/\ f ‘Y\ O)Lo.»i) af

Y e ) ol 1¥A] JLle

[1] L. Joneidi, M. Norouzi, “Recognizing hidden
information in stock market,” The Law Quarterly,
vol. 39, no. 3, 2009.

e Ol Dl oages 4" ol el (Y]
Ava)

[2] N. Katouzian, “General Theory of Commitment”,
Mizan Publications, Tehran 2012.

[3] M. E. Roszkowski, "Business law: Principles,
cases and policy", Newyork. Addison Wesley.
1997.

[4] S. M. Bainbridge, "Insider treading", Newyork.
Foundation. 1999.

Sl ol ooy ool plell s iy (0]
SeMb] l osliiul b s 5k 53 SMlalee Soi>

AYAY £ o)l o« Sgim sla ings " aile e

[5] S. E. Sharifi, “Investigating legal aspects of stock
market transactions via private information”, The
Journal of Legal Research, no. 6, 2004.

[6] H. E. Leland, "Insider treading: should it be
prohibited?” The journal of political economy,

1992.

" hln e ol (620058 oleal bl [V]
Syge o i Jlaml p (L3 v ples LSl

Bhgl Gog yo el adpd eSS s Jb sl

Y. o)La..i': AA 0)5.) GMfLMD wlo "U‘)'ef )‘OLQJ.
Ayay

[7] L. Dadashi, S. Kord-Monyjiri, M. Baradaran, “The
impact of internal auditing on Financial Statement
Fraud in companies registered in Tehran stock
market”, The Auditing Science, vol. 18, no. 70,
2018.

s S oy pe Sl g gy e (6 Lail [A]
oy el sl (3lysl lelae 43 sy ol
AYAY tin Lo YV ol loles gl

[8] A. Ansari, M. H. Sourashjani, “Legal analysis of
stock market transactions”, Stock Market
Quarterly, no. 27, 2014.

[9] Y. Kim, and S. Y. Sohn, "Stock fraud detection
using peer group analysis," Expert Systems with
Applications. vol. 39, no. 10, pp. 8986-92, 2012.

[10] D. Diaz, B. Theodoulidis, and P. Sampaio,
"Analysis of stock market manipulations using
knowledge discovery techniques applied to
intraday trade prices," Expert Systems with
Applications, vol. 38, no. 10, pp. 12757-71,
2011.


http://dx.doi.org/10.29252/jsdp.17.1.3
http://jsdp.rcisp.ac.ir/article-1-850-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.3]

[20] K. F. Haghighi, A. Hashemi, A. F. Dehkordi, “A
study of correlation between profit management
and financial statement fraud in the companies
registered in Tehran stock market”, The
Auditing Science, vol. 4, no. 21, pp. 47-68,
2014.

[21] C. D. Katsis, Y. Goletsis, P. V. Boufounou, G.
Stylios, and E. Koumanakos, "Using ants to
detect fraudulent financial statements", Journal
of Applied Finance and Banking, no.2(6), pp.
73,2012.

[22] D. I. Topor, "The Auditor's Responsibility for
Finding Errors and Fraud from Financial
Situations: Case Study", International Journal
of Academic Research in Accounting, Finance
and Management Sciences,no.7(1), pp. 342-
352,2017.

[23] B. W. Silverman, "Density estimation for
statistics and data analysis," Routledge, 2018.

S 50 S B Sty
i o oS8l 0 VYAY Jlo jo 1) o095
Jlo o el onile, obL a4 s
W) ;o 1) 095 G155 S e 69 VWAV
sy Liyadls oKails jo &l
iz beS 1o ,0 WYAY Jlo b g 5,5 cwS plg)
Jlo 5l alez 5l sl cldld o 5,0l 0 cwaige
marie Glpied (s oS gekew o VTAY LAY
Slocdis 25 4 Sl ()l S50 s salSasls
clo piae 5siSTen (65 VYAF Lo 5 0,5 o S5 SSL
ol Bl gy inio olKtils oole

5l el @jlie lasl aslibly glas

j-kazemitabar@nit.ac.ir

» 1y os3 leans o0llecd duzmo
5 Shpbweegr eld)ls ablis
P e JpS-Gn ab)l bl ls
ol o VYA 4 WYWAY el

g owibe; OLL @ Bl Slopds (aie
P JASr IS ghie email pil> s
o3 st wl Pl (Jloedy Saie olRals
Sy 9 omoie JAS pglie S5 59 4B 00

) el & lee gl Aoyl s

m.shahbazzadeh@stu.nit.ac.ir

FY el ) ol 1¥A] JLle



http://dx.doi.org/10.29252/jsdp.17.1.3
http://jsdp.rcisp.ac.ir/article-1-850-fa.html
http://www.tcpdf.org

