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ARTICLE INF ABSTRACT
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1- Introduction

Explanation of ownership structure and its effects on disclosure of
information to reduce information asymmetry and subsequent effects on the
enhancement of liquidity is of a great importance for investors. Review of
numerous studies conducted on the relationship between major shareholders
and liquidity implies an asymmetric relationship (Jacoby and Zheng, 2010;
Cueto, 2009; Magu, 1998). Given this relationship, researchers focus on two



hypotheses: adverse selection hypothesis and efficient monitoring hypothesis.
The former says that when major shareholders have more information than
other shareholders, information asymmetry arises and as a result, market
liquidity is reduced (Kyle, 1985; Easly and O’Hara, 2004). On the contrary,
the latter says that an institution rather wants to monitor the managers because
of'its risk consideration. The logic of this hypothesis is based on this idea that,
due to high costs of monitoring, only major shareholders such as institutional
ones can achieve sufficient advantages so they would have motives for
monitoring. In fact, institutional and major shareholders have opportunities,
resources, expertise, and abilities to monitor and influence managers (Cornet
etal. 2007). Using the Panel Smooth Transition Regression Model, the current
study aims to determine a threshold to investigate non-linear behaviors of
major shareholders and stocks liquidity. Then, we will determine whether
neural networks’ mean-squared error (MSE) is lower than logistic regression.

2- Hypothesis

According to efficient monitoring hypothesis, major shareholders
actively manage their investments based on the amount of the invested capital.
According to Transaction Cost Theory, an active company management leads
to reduced transaction costs and consequently, reduction of the difference
between buy and sell prices of the stocks, subsequently increasing company
stocks liquidity. On the contrary, an increase in major ownership indicates
information asymmetry, as, with the presence of the major owners, a few
informed shareholders can transact based on their information advantages.
Concentrated ownership shows motives of a few shareholders to collect and
analyze information and ultimately, transact based on it. This imposes adverse
selection risk on other shareholders, thereby reducing shareholders’ motives
to trade the stocks and lowering liquidity (Rubin, 2007). Our hypotheses are
as follows:

The asymmetric impact of block holders ownership on firm performance
follows the block holders ownership level. And neural networks’ mean-
squared error (MSE) is lower than logistic regression.

3- Methods

We employed a panel smooth transition regression model, recently
developed by Gonzalez et al. (2005), to model a nonlinear relationship
between Institutional ownership, and firm performance. The simplest case of



a PSTR model with two extreme regimes is defined as follows:
LIQUIDITY , = u, +a BLOCKHOLDERS, + B, ROA, + /i SIZE
+ [:( BLOCKHOLDERS, K + B ROA, + . SIZE ]g: g, :7.¢)+u

The data derives mainly from audited financial statements and board's
reports of the TSE, and Reheard Novin software. The population of the study
encompasses all TSE firms for the period 2008-2017. However, the study
compiles a purposive sampling; thus, financial firms such as banks and
insurance firms are absent because they have different conditions in relation
to firm characteristics. Listing firms must also have continuous operations
during the period of the study, and their information must be available.
Following these criteria, the study includes 135 firms (1350 firm-year). Then
we will deterimine whether neural networks’ mean-squared error (MSE) is
lower than logistic regression.

4- Results

Slope parameter, which indicates the speed of transiting from one regime
to another, was estimated to be 2242.412, with the major shareholders’
percentage threshold being 34. A threshold is actually a landmark that makes
the two mentioned regimes distinct in the panel smooth transition regression
model. Depending on the estimated value of the slope parameter and the
changeable transition values (percentages of major shareholders), the
estimated model coefficients changed from one regime to another. It should
be noted that the first and second regimes were thresholds of the panel smooth
transition regression model. In fact, given the observed transition variable,
values of regression coefficients changed between the two thresholds. Also,
present study shows that neural networks’ mean-squared error (MSE) is lower
than logistic regression.

5- Conclusion

Ownership percentages of the major shareholders had positive effects on
liquidity in regime 1 and negative effects on performance in regime 2, such
that a certain increase in the ownership percentages of major shareholders
increases company liquidity and then, an increase in ownership percentages
of major shareholders reduces company liquidity. Results of regime 2 were in
line with Mendelson and Tunca (2004), Jacoby and Zheng (2010) Chung et
al. (2018), Maharani et al. (2019), Rahmani et al. (2010) and Yaghubnajad et
al. (2012). Moreover, results of regime 2 were in line with Jennings et al.



(2002), Cueto (2009), Etemadi et al. (2011) and Mehrani and Nasiri Forouzi
(2017). The results of the current study support the idea that major investors
are not a homogeneous group and there are differences in their characteristics
that produce an asymmetric effect on liquidity. Thus, it cannot be determined
whether the major investors are good or bad for the market, because their
effects are different from one regime to another. It seems to be dependent on
ownership percentages of the major investors and company features. The
results also show that legal institutions and information transparency have to
be improved in the financial market to increase the efficiencies of the major
shareholders and produce an increasing effect on stocks liquidity.
Furthermore, legal institutions are recommended to develop regulations with
respect to supporting the investors and of course, prior to it, financial
information transparency in the financial markets. The current study also had
limitations that were: (1) determination of 5 percent as the criterion for being
a major shareholder, a change in which could affect the results; (2) we don’t
classified institutional shareholder can lead to false conclusion; (3) inherent
limitations of the use of panel smooth transition regression model; (4). A
variety of neural networks methods are not seen. This can lead to an
unreasonable conclusion.

Keywords: Adverse Selection Hypothesis, Neural Network Models, Nonliner
Approaches, Ownership Structure, Stock Liquidity and Transaction Cost
Theory.



B PV L4 LR KV EWE S VYOU- JU-AVRps

(i Sl 5 (elosz| pgle alone)
VAFNOY loazin YA Slo AR leaal o )l < Jsl o )lads (o319 0550

oy
Vo St

Doi: 10.22099/JAA.2020.32584.1836 (idgs ole allis)

S 8 5183 5995 1plew (Fwigh Ay Cusilo LS Lu

T2l el ! Sb o (awle 80

Ot S lins shin by 5 St abaly (g o0 wmo e i gy Slaadl 5 (655 Sls (s 0SS
S92y Jloiol (o polo (g Bus il pln 95 S el (Saigd 0k oSl JLSLe
JES] g5 550 8,535, 51 oolitisd b el ploms (S i i 5 o0me coSle ey oy el alad
same ZaSle i oyl alal, VFRENYAY Sloj 03 40 555 VWO S 5 (gloools 5 cisbl Jlgan
Ol S g I 5 (e 40D ladae (bl g crimren S (S ploew (SNad B
alal) (20,0 TF aibia o) sl 05 5o oo ol @l (285 )8 aslie )50 (st sl
O ol g (ciie alal; pgd 03) 50 g plem (SWgd ah 5 odes uSIle (5ol 5 S
sladss gllas 09 a8 » pol> Aagh @S (aizes 318 S92y plems (Sigd 3L g odee ZoSlle

)1 28T Stz (e T ) & o o 0SS (e ien

2 st a5l S5, wlalas 4238 595 b0 gl
Pl (SNl OB g (35 55

ol o580 ) simar plel Lol olK231S s lle 05,5 Jbsbil . )
a.a.daryaei@soc.ikiu.ac.ir
Ol eorrs3B (o) sima plol el olSals e vl 0| lis IS Y
y.fattahi73@gmail.com
WANEND bl VWAAIF/A el 5o



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \OA

doddo )

g shod s g oLt ] plo (Figd i 55 oDl L3l A8 (ntey SR

i g oS, by 05 il U il cosS lidl 4 wizdly o (1499) o San
algay SLedbl sLzdl (VAAY) Loy 5 95gebs (imen ol plgs plonw Swigd
QT ploms S Moloe e )0 g w0 oS 1) (1L g oS i s Sledbl o e pae (S0
Gz M8 g (5,58 (plimogde ol o il Q] (S Mg A& g 0o fopond S 0
SLeMbl )l pas ( Jlo Sledbl Ladl as” wsls las (VYAY) o)l S g g5les 3 (VYAA)
Yool (VAAD) S 0 By 5l ogd oo ploww yidon (Sdisd 0 camw g ool jals |,
Fles (ial38l g )l o 035 55 Sl e ol pae lawgy pien Cledlbl glidl as’ o )5
aioan Ladl ol by 098 o alolas 4 i 3l Jodne pdaw b plow dloles cgz ] Salolas
S i i A5 e 3 ples Fish s oL 23 55 2 il b 5
D elns Sy 2lS (Sl )5 pos 5 235 55 LialS rge (Lidl CuasS ilsal
Pl st ial33l alabes i 51 Jpino mlaos b abolas gz o Salileo o5 il
WS 55 oh e s S9bian BES 1 plas (S 4B ial5Hl 4o 5 alilee
slocwd o SIS als ¢ Sledbl 038 55 alS coge Lidl coaS il
5 plom (Saigd ads (Bl (gne 4 &8lg,0 £d50 (al 45 D9 o0 g 890 > (solednn
5 Uimliw) Sl Sledbl sladl e 5 6,350 Jole 5 coSIle LSl 040 oo AL 1L
Ol 2 ol g caSe [l s ol plio (YN E (L) Kan o 'aes ol A YAF cdioe
5 (S Bg ok Lialydl o o] a5l g Teledbl (Ku 36 el gl ledlbl gLasl
Seslug, T solassl olibss ko bl el Jloy65 5 LIS Gl ju sl Slosrg Coen]
B 53 25 5 6 Dliiod an oS WS o iy Slalllae 03> G plgisar 1) L
IS 5 oS ol a5 (a8 @S anl 8 o Sledll i ol g 030 o dilo s
3l gy gile woliis 5 o, (S sl o] Jloxe g alsles sloasyjo ¢ Saigd ok
» el azg ‘J—‘" S Plo s Bl LS leg, e bl ol SBL sla sl
Siss 0 Uy 55, coaSle bl SisSa g sl 03,5 e 055 4y o Sl
ooyl = Ll Olsls g )l (Saied ahi (55 58 CaeS e @8lg 0 0S8 o S 505 Ll




‘ 104 o3 at GLa3 3S39) 3l 5 J3gab I py aaSlle HUBLw 3l

SN 5 lles sl Ty oyt 5,5 o )8 oy 29590 4z Ygano dacs o
23 La Sy ol a5 85 ogasas )l sl (23] = ool 25U ((Suips o
4SS oo (it Ll S ln) )95 il Sl (S b Sl la g5l
Sybier S Sl (gt a0 Y (Dlabee glaan o 3ok 5l Sl gdls
g 1S e oolawl s allas lay |51 ol lalgas ;500 a5 Sledbl 5l cones 4yl lolgns

Sl (Fxigd o g odes Ghlasleew o alal; (ogas )3 laiagh 5l il (o) 2
508l s Voo P e ohlsen 5 STV e o F (LS 5 (gile) ol (Ll by 052
4B S o S peS 48 90 1 Gl Sdeghy ) (pl 4 a2l (VoY s
Sl 5 ol s o i (3T 55 s b VTS Sl b 57 S5
30 5 0gd 0 ol Sledbl S0 3 U il (o i Sledbl ol ol plo 4y Cod odas
s S F AT 5 Lol 5 19A0 A LS) al e alS il Fisd 0B s
Cigpd A5 3yl8 Cnss 5o gipie SleMbl ¢ golatdl alsloe 3,y 45 3,15 o,Lal g
5 8 o litel Sledlbl o] jo &S smdy s s o 1,3 3l cou | Aol Koo Bk
Weas o 5,8 35U coss ) LSl g5 a5 ol Lo Shg g 3,0 sgg ol 3 slis]
50 (VN (o) Sl bl o byl 51 STle gl o Slaas ) poe coguas Sledlb]
S 095 Sy, SlamMe e @y Slpi S a5 il (pl KL LIS ol ans 8 Ll
ol a3 0e YU e 4 oS ol (pl 4o )8l Glate el lpae 5 ogllas Loliis
Lol cws (BLS 6Ll an auslyy so goles oLlaT ke s aiils osas ] jloslow 1aid
5 pa—ass qpolin «uo B wdes g (goles ol IS alo ps (pdlg y0 il ails 1) O s 03,50
(YooY o Ken 57 6,8) Wyl a5 6,085,580 5 o)l SUlgs

Ssmots JUESH (g8 5 (555 5l ool wl Ly polo hmghy sy oy azil 4 azgi b
A8 g odes ol o sl e S8 (o) sl T > s Jlis 4 T 5l
O bl G 6l S Joe sl s (g 2 4 G el plo (SisD
ol Al e s 4l Jlaisl o a5 g ploe Swisd a5 coSle LSl



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \¢-

U s oy Liel abay s s Sl Jal sl I3l 0l (glls g 90 31 55 ke
245 25kl Jleea JLESH 5,5 (6551 5l oolatl Ly plos (Swigd 0 g oSl
SeaS—b 65 4 Gyl 5l ol Sheagh @Sl pos el cudiplnl aLBSS sla gy
Sl ) 48 S alie pols 5 (e 1) )5S0 abaily St g 55 5 (s
(B (Gloe Jold g (sam slaisn 058 ane) (pl 55 Dlasl dngi el Wilgi oo

D9 o0 (§ S Azl g G g LASl (idgh (g ¢ o2, A

S Sl ¥

4o ol sl ol a8, 8 SO plaw 5l g0l Lise aSST s 4 oyl loelgen

a5, b il anled o8 jline S S, b sloojsy jo aulen U aws Jlpae JLis
) 055 (6,138 Ao yus o0 ) ol 0o (6,138 Ao yus D95 oz S @ a5 & Ui
Ols=isn Yol (ol 4y azgi b g o S5 55 ploe (Sisd wi (Rl el o] ey
55 (e b ple Faip s aE 5 5 ke CoSlle (e it e el
ool 1) eS8 (Ssd 0 g 55 yeie Sl o jloline § Coie alail,y 15 g0l lidss
clzdl g cudla s (VWA () LSap g Slas, g Ve o ¥ o), La o "7 598 aisle) oS’ oo
Cd)5 ks o phlaSale p Sl Coles Cuz 6,8 g5k plsieas Glgioe 1) oS 10 DDl
o5 (Sailed aze g anl sgzg 4 gy SNl (S B0 b ogd o e w2l &S
sas e wlidl o3 5l gelate Callasls slaasly lyls Sledbl i 8L 0g-i
S 5o OMebas 1 ol g ol IS jabay 5 (ol (Sdisd 0 g 5L s «le
oS aS i oo (Yoo 1) LSS5 g pedoie b o Gulidl bowd o aledbl
sl sl yo Lmals da olls e8ly Cand 550 0 liebl pas ialS o S e
g oo, (Sded ad jo Gulidl col e o LISl s cag,y ol 8l (Melas
DL 5 103058 (gmy 2 | plo (Sigd aB p CSle (SaiSTy S (V1) TS5 5 (S



‘ 114 B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

3 03 Sl Ay 0gd oo plpws (Saisd o jialS 4 e (oSl iy SauSTy a5 wsls
3,18 i abaly slpws Saisd wi b oSl

S ye 5l ;508 09,8 4 S ol lkalons 5l (29,5 &S Gloj (RS 55 And S ull
S Vg o galS o aS ol walys F) Sledbl S0 306 waiil s e Sledbl
ol 38l sl golys L SMalas L8 [ Shled 35 paie CoSIbe s a5 J> 30 005 o
=S slasy wdee (LSIle 0929l |05 soenl Sledlbl i 30 onimsylis sdee oSl
00iiS ol CoeSle 35 jed .aiS alelre 055 (Sledlbl Coje ulul y adilgi oo cillae laelgus
Ll 5 oledbl Julossas 55 5 6 5l sl ollonles 51 (Sl slaws 0551 e
Ol (Figd 0b Ll 5 wbioe 2818 plom alelas slp ST aLe s 051 1 5 05 s
(Y Sllale) sl walgs

S Vg 3 5 odns llelges (S alal) s jsbay (LS o iagh
o sl psite L lagge 5 ) (52 9 (omas GlaaSed 605,540 &b 1) plews
e 3 S aal) ogad ;0 (rday (651 Sl vy Lol iles ;SO pn ey Seaz o
i b SRt w9 ovee el o usSae JSE-U alal) Glgs e (23555
0, Shos g ol olylaelos o weSae JSU-U alayly Slados 1 (6 lews a5l LS 0,5
(Voo A Mg g YooV VS g 098 VA0 0 il 5 BTS) wlod,S i ions |,

Coto alaly iploms (SS9 0y oSl LSl 15T 4} ;0 39290 Sluol g Aty
YooV immgy) stie (Vo) ohlale g YWA () SKen 5 lom, ¥+ o ¥ ()] S g 502))
YeoA €99 Yooy MLAﬁ (5:95 49 ‘w‘sﬂj JJ[SASA) uw9s.~c Ji“"Uﬁ (Y’\‘\ “515
aS aeo oo ol alpsl sl asiles S ol g St L (VoY (S g a> 5
(=28 domiin ! ;o) alizee slaolaidl g laoygs o eSS le mhaw (5 13531
‘u_,.SJLo )L}Lw @ lis, C}Ja_w as b)‘») S9—=>9 JLA.O‘ u_:‘ su.:‘).)la.: ] 09gs u.:aLGL».A
s29b Jlgen JEI (ygam S 5 Gy, 5l ol gl coycnlil andl 138,50 plew (Saipd



VA9 bl 9 )l «Jgl o plesis 235193 093 (5 l3sbws (Glad sy ddxo \¢Y

51U 1S e ol el Koo b puie (6,138 51 ] aom (s (5l (o5, 4
ezl )18, (6B Sl A5 aw p (S30) 55 20 e Gl 6,5 Sl jo pligren
)10 2925 Sy loged 73l 4y plew (Figd 0B g CoSle LSl o

! / 7N

sk s a5 FY 1 g o sSne JSEU a1 s g

Y N

~— I

S 3 5 i o a5 =Y ) JREU ;Y=Y s g

i B

e e o P gl | b el )

SN A g Casdlo )Ll (py gy ©ldl g (S (sl Lulgy 2 10903
B
ddyd (p g g By R Ay T
B saiioy N-Y
53 655 yate Lo i3l 45 oS b s asisls i la gy 5l o5

O o Lapl as Melas 4ol )s sl (wiws cogas Sledlbl 4y odwee o loslgus



‘ tay B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

ol il 03l ae axlge (3 35) oyl Sl s L 1, alolas slocs b ot 5o
) plems (9,890 5 soleintion Coed ISl alolae Slacd )b U 098 o0 g
Cod OS] ]38l L aoeas o ams (iolidl ol bl jlas 1alS jslaieas
il g i o] a5 Ghels 5k 5o plew Sdlolas plonw g B9 5 soleiiay
(emizeens (VN0 izl Glayls g Ve v v ) LSan 5 ()les) 9l go 2ol 5 plows
5 Sledbl S 3 gl an e goles Wl jga a5 sls oylas (Voo V) M gl ST
gdgn plies (Figd B Gl O ey

Plom (Soigd wB g (55 CuaSl Gy abuly (yp 4 (Vo)) (e 5 Vel
(S s S oYL S oS win,S Yol o] sty aill golamsl b 4
Sgd oo pleew (Vb (Sigh A 4 i

3y5m 1y ploms (Sigd a8 5 odee Glylaelgs o alaly imgh y0 (VN T (2 5lx
socae ol s (6 loline 5 e abarl, 45 amo o i (55 (gloazil ol 3 s
alal) SaoS Ses il 0 &S Jlys 0l 0s2s S)n S Hh )0 pleew (Saigd o g
s lolize 555 30

s 1y Pl (Sisb 0 g EoSlle sl (g all, (V- VA) 7 el 5 e
05 L oaes g s0les ol ylowlgw duo 0 o 6 bolae g cuiie bLS 1 a5 axdl oyl .ais S
s 357 i S is

ot ot 5 sEsian e oS 5l aolisl 1, Jas (Y- VA) oS ¢ Ul
s plas )T (s gl oS ailil lacS 18 plow (Swisd wil Sy (lie (st
S350 53 1y ol dn byye Sy 5 ploms (Saigh o 02> lie Glgioe QYL o b &S
S Vg A Sy (G sllas 45 wsls las oyl (ole 408 i o SIL
Ll yiaS Sl g )55 sl 4 S

55 ezt ols, B ) 050 |y S b oSl g caSlle Sl (Y1)
)18 3929 (5)loline 5 (hie adall) plo (FWigt a5 oSl 35 ped (e a5 0ls LiS
3,5 JYaiul (59 (izmen ailodgs Sl plew (Sigd o p (g3l ol Il &5 J> s
g on ple (SWgd 0l (38, Vb 4 e o pdecine )lSle 5 pwplus CuiS a5



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \7€

oy g lulas ol G adaly o ool Gl (oo S gy 4 (05l
a0 g (5 lulus Sledbl caaS s abaly a5 ol las lag)] glaasl .asls 5 4l
Sy aloyw a i Koo leay conl Sglate ol oSl maw jo ;s b cslo
Ao, el maw a8lg,0 il TRV 51 S ool o) jlasle pdaw 457 by o ralS
5 E9090 (pl a5 Canl oals (g lulus Cledlbol coa S 8, YU 4y jonie (g0l ol laelees
Ohlelemw o )0 TEIVO 5l sin mahaw jo a5 Jlojo o)l JLis 1) ylo s 4y JralS

el 0 oo o al3e ol @ g alS (5 lules cuiS (sol

Ll sbariioy Y-Y

Pl slo) g5l 51 (i LS| gy & (e2055 50 VYAR) Gl )Sen 5 55 SLEL
sl as slacs 1o ol olis lag] slaasl axsls p plow (Saigh ais b (5 18 5 nl,
ol YL o] plpas  Saigd 0B wiiwd (55598 (&S 1 CueS >
033 @l W08 (b ples (SWisd 0B 5 Cod Ol Saihe sl Je peran
d_}aa‘) gz_,o.d g_JLo 9 odw.:s_)bw‘ J.Lw.uc ‘_QLR)W GALQ.: O als L)L““‘" M 6‘.&)4.04).9
o Olgean (i 50 S gllas Lo a4 (ras 40D Jue 53,00 0529 (5 olins

1y plem (S 0 5 (255 CoaSl CohS f alal, (1TAY) Gl en 5 L)
2 6 lline g cute il 518 CoeSl cuiS oS ols olas la)T laassl wis,S o)
23,10 plgas  (Saigd ai
D, 0929 sladal) plows (Sdigd 0l g S5 0 CaS ol lis (g9 .0,5

0B 6,5l e 6o 18 oSl 3l e 4 VYAA) e 5 pad (535,55
Gloes i oSl ao o cr a5 ols s lag] g bl axsls p plow (Saigd

‘5)‘QLM 9 Sl d_]aa‘) ‘0”9)95“)‘-’? L;OLQ"“"“"" M_‘B k_JjLQJ Lolo 9 0des (_g)‘dfd)Lo).w




\70 o3 at GLa3 3S39) 3l 5 J3gab I py aaSlle HUBLw 3l

) Dpgmets ol gk s B iagh dinda 5 ) Sl elul 2 3)ls 352
S g

Sl el Sl cplos (Saisd 0y odes coSIle 1 gl amd y8

Py 4 odmes SoSlle algey plo (SWsD 0B S sl ipgd And s
Lol JoS Szl g5 Sl (s sloaSel

o293 09y -F
sz miwolaBl gy 5l ol e a8 el (oS slagiesh 58 5l 2ol haghy
Sl peizme g Jgl 4o b gl sl PSTR) 5bLs lsen JUil (50 S5 (555!
Lol sl oaooliul pgd dad iyl (sl St (S 5 Jain o
59, ,138le 5 9 (JI8S) (s ol @yl oy Glesl Sl GlaSOL &,k 5 5Lis g0
o0litl Uy g § 50 EXEL 330 5 51 oolizis] L Laools sl sl os ygloas s

538 oo 53 Judoigdy x5 0,90 MATLAB g o5 as Win Rats f5816 5 5

. ohU Hlge JEL! Homw 555 (5oNI o e F-)
9 P35 bawgs JUl &b o g o> w3, 99 b 29k Jlgen JEST G 5, oSN SG

1l 00z pal 5 O ygods (Vo0 0) ) Sen

Vie = M+ Box,, + ,B]xi’,g(qi)t :)/,c) +u,, U, ~ i.i.d(0,0'z) )
i Vi cptaio sasasylis 1= Lo N (leg saimslas t= 1T T s oS
JLas] 2l el (galato ol OISR 5 155 sl iite 5o iiie X (gl Xi el
YL IS sl 5 i sanlin B, iie jl iy iie 5 dlwgm ol o (41, 17:¢)
A lon joban 1) alide Slam s, )0 dialy e )18, &5 Sl Jho b OS5 S
gty 3 ol 5 05 o e | € (60 175€) Al oo« @i e oo so Wigwy SR30Ss

<ol By +ﬁ1g(%,t 57,0) plp a5 020 o Cawd 4 1) o )T ) F5e o po Hlade 045

o G 1) ] Sty JS s (T 0) oS T sl



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \¢¢

1

. —
g(qit:;/,c)=[l+exp(—y Hl(qit—cj)]] y>0,01S02S...Scm 4p)
J= i
1 if q; 4 >¢
g(q 5796’) = ’
Bt 0 otherwise ™

s M sy S €= (6 5o €4) o JLE] ke 4 oF) 5 (V) by, yo
hiosd oy 00l g ced Sl V5 ) et 589 Slagle b (srdge sla el
L dgdoe 43,5 )5 50 50 b g S Rl M polie Jos 0l 03 w3, 4 w2y S
YD o Sen g P55s8) o oS (sl el ly Sl eais ol ol 4 yols olia ol
i Sl sl 1 sl € wlin] i 5l a8 Sl s lo azoliz o osSl ez
sl 51l ¢ il mho 1 i bl cuSile s lo ansliz o By b il Saisd
) skl s JLiil (5o 35 655 05 walss By + Bl (Swish oi e
2 055y el 3l (F S S JLil )b Sl e &S G Gl Ol
(VD S 5 15555 ol Loy i olt cciliin sloss,

r
_ J .
Vig = Hi T PoXip * Jz_lﬂlxi,tg(qi,t Ve )@z, g, ()
IS
-1
J _| "Iy
Eig 7y-ca )= 2P| 77y M\ i ™k )

PR yite ya by dialy e aidg ((Predg lapaiie G ) Wl oo JUST ptie

alal) oloml Jole 5 aallans g0 oI L bl )| o 5,k Sl o 5l a5 S 51 2,15
oS ol aalllae as 4 4355 b (VFAD o San 5 ol o5 bl sl as ui
a5l g Sl ) S SoN 5l oslitul b pleews (Sigd 0i pr EuSIle b S (o) 2
5 boes, £33l Sl cilizes slagms; Job s plow (Swigd o » cuSlle jlsle 3 LI
JUisl ke slaieas coalo i las 51 s Ly il cSle x5 s il gl




‘ \7Y B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

el oasosliul (7) alal, 51 (Y- 13) ape o (FYV Y0V (e ) aile
LIQUIDITY, = u. + a,OWNERSHIP, + B,ROA, + A,SIZE, +u, #
(GR35 6 Sle araz g b ploes (Sisd 0B oSl LSl Jl w) Sz
93,5 o0 (7) abaly 3)ly (Swigh 0d p Sl g (pdg piie S plerear oSl LS L
S edl SO QB o saioly sy b e Blod L ols addlas 668 (ol plo

Bedse gy p) Oped ikl lsen JUEU s 55 595!

LIQUIDITY, = u, + a,OWNERSHIP, + B,ROA, + A,SIZE,

™)
+[a,OWNERSHIP, + B,ROA, + ASIZE,|g(q, :7.c)+u,

Sl (omas 4l § S g )5 95 o puai F-Y

A et g ple (Sigd a5 oSl Lo o alaly slaibinl G551 51
9 9 et pla (Sigd 0 i basgie 530 adal) e (e sl ceSUle i
o a1l 7S 9 o sae g bamgie Sl i lag ] plew (Suigh ui oS olacS o
OgeryS 5 5 ookl Ly (oS3 abaily (B3l 4y # Jow 5l eslaiunl b ¢T3l ey 58,5 L
aslie s SladSs s Ly jo b b by b sims plS 4 5 sy K
Aol g aVaiz oyt Sl Wl (gl (nl )0 (o) 2050 (mas oA 05l o
Jelse (salos & ol (5 yuiin iz Jelow S St (g0 55 S5 Jloiol pae
D85 oo 1,8 4z 65,50 Hlojed jeba |) aliue SO 50 990 00l o i

e ) Jlo o gl bosgi [ (ndsl (6l & (oae sloaSs 5l esi
IS5 5 e ol g o9gas oolil Waosls 51 AL Ky 6,u50l lapiy,sS 5l ey ,5
Cemsd any jsliledy md (6lad Sug, 5l oo, STz e ol o] slacy 3
5 sols e sl pyline Yoane ailos o oolitl baosls 13 Sy g0 (slagSIl 53 5

A =l g bl o 053 003l 7,05 Mol jglaiedy Al sl il )l o S> e Ol s



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \¢A

s—as §aaSd S0l eIl ) izren Sbioe (SYsb 6Tk ey sl
et 6 S el gk ¢ jgel (lrdgad sl Gl L oS 00,5 o (e Jloz
S oo it SRS el sl e

ey |y S e ol (lgies Sile)lgen 5 S ceslie ST ogdlea,
s odas JBS Sy i ras loaSils g0 il ooz o b ool b 5LS
apor slasSll gunarl jslaiea (55l slaaiged soled (gilue S 4 sl ol 5 3l
s—as $aaSd | g talogd ge Al | () pon JUdl Seel 095 (pl 45T 0Bk e
Jloime o il e gylel gaail i gloJos cudliss 5 (Solw gl)ls 45
l) )l 5 |y U L] oy e sl0aSds lslone 03 4 (g iy illas]
L5t 5 alE) el 0ol ¥ i 5o ain] ome 45 S IS sl (139)
N XY

Decision layer

Summation layer

Pattern layer

Input layer

Sl omac Sl SO (A5 LSl Y logei
W yuiio iy p2i F-Y
slacud s BS Hlse 5l (Swigb o8 4 wlxe sl,— LIQUIDITY
Glauad (:Sloe 1 G890 5 (g0leidiny Cuaed 1 i gl o 5l B9 8000 >
CS oy (6l adlys, O gm0ty el pl0gd o colail ‘..\.JGA Cewd 4y golpainy
anfion Cod any S alal) 3ub ailyy; polie (:Sloe 51 Jloya (sl e 3 oo Sdnlone




74 oA e LR 599) el (T Jigab 35 3 aaSle LB il

FADYAY (LD 5 50 e

APi,t - BPzt (A)
RS="4p, ~Bp,
B -
ol g s

39208 3 1S 0 plews (398 (oolgiiay Cead (i AP

laes iz (s G Bt 5 (50l Comsd S| RS

39258 31 ES 00 ploes w5 (ool Cuard (e BP

O YL ohlaelpw gaozme) ouoe ol lanlpes 5l pol> ipgs ;o OWNERSHIP
ke (PYN Y VE gL g o lin) el oddoolital coSIle Jlsle oy Glsieas (ausyo
D g0 040l ((29h Hlgen JWI (g, 5)) V' ooy JUI yetiie )55 S0

Cowd do Lo ol)ls g5 ame xSl 0 (allB dgu pundts 3145 b ol)ls 003k :ROA
OYAF ST b pad 5 sexle) Wl e

Dol oo Crwd a4 0y90 L, S8 (hg 8 b 0,8 5l aS oS 8 olasl SIZE
P (ALST 5 0o (g yeS (Sl s slass aSUT oy 3 SzsS lacs 5
ails 5V (Saisd ai Sy ol (Sen il 1S o] ogas 1o ol 1384l ps
slaes b o Sledsl S0 8L a5 aslosls lis i slajuagh 5l S aall
aS wals ylas (Ve o V) o, Kem g T aigdY ¢ pimmon (Ve 20 MTale) ol jiios 5 S>oS

510 6 3YL (Saigh 0B 535 slaeS b plew

T3 ‘S)Loi digod g dxols> F-F
Solge 3lygl wygm yo eabdid iy slacS i als Juls ol jiogh LS)L‘T dool>
Ol 5o aslesgy Jd les loles lysl pyer j0 ATAFNATAY sla o b as el )l
s_:l_z..)‘ So o)Lo_.i'; o)l_ii JERRE )55 ‘SLQCA:{O?J.?LQ U""L“" 2 Lgad LsLdsJ}w ‘O

lods



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \Y-

SwBYS Aiged 9 S bo] axols 1) 6,15

S 1 olass Lyl
FYF & bl axsl>
AOYA) il e arinl YA L Gudaie lagy | Jbo Jls a5 Slaes o
YY) o 5 L SSL (5, )08 alo o sloS 5
%) A5l Malas addg ole a3l i oS SlaeS 5
AEAD! Sloaiiazd pdy 55 s ;0 WWAY Jlo 5l LB L oS Slcs b
v s oy 5 )] 5L58 50 ledlbl a5 SlacS o
O S8 g oot azdpdy ol opgm 50 VWAV Jlow 5l |8 &5 placs o

A (6,10 0 4
) odd o slacs i
Y0 ouds ol dges olass

g sal b
o )LnT N-0

AN 93 0 Lo 0,55 )0 (g ol 4o ool )90 slo piie 4 by o oy Ll
GLQua}Lw 4(4_’L..o 9 u.a.i’Lm) LS)—TJ" GLQU&LN sod._ww)‘)f GLQOJLAI Sl 0o
1 (Fsz 5 S 355 IS5 sloasls 5 (iSTa 5 Jilas lone Slyoul) (Fassly

REXPPIR
93 b ke (haogi ol Y oI5
[ SO SISy sl aPls | 5 sleasls
} _ P slaws e ol
é’; 4 % 3{ WJ& il 3 g [t slas
[YE [ VCEY | ANYE [—oxsa| <ANO | <NVFE | XYY | YA | LIQUIDITY | Swisd ok
SYAF | NNYO | AV | efee | sDNA | eIBY | VY | AY0s | OWNERSHIP | cses ol lelens
SVOEYY [ AVIYOF | VIYSY | -VEA- | NAY | /eAY | N ea | VYO ROA o oslls 053k
SIVVE | YIYEY [ VAAYY | YV | VYYE [ AWIOYY [ \YIFAF | VYO SIZE oS ol




‘ W

A e sl )9 el &S g 3y aSIlo HUBLw H3I

o ge0g b plew (Sigh 0B a5 85 Al (g e 90 0 )led o) 4 4z g5 L

AW Sl 5090 YU 0gd oo sdmlice (350> U I o QI ol glas el MU

(Sl (S BU g (Figd ki pac Jlre lyieas plow by B9 > soleidn laced
AL Sl (105 Vb S o b 1y diged (S8 b ploms (Swisd 0B (09 Gl
S g Sl SiBgh dged SCS 10 35 peie oSl JLS Lo saimolid odes ol loelpus
S jo asged GloeS b plomw 5l ao 0 VY S conl g9.050 () ,Sko (+/VY) Kl

s | i sl i s LS sy Sl e uimren (Conl s ) jlolg

ol 0as sals ULM.J A o)LA...’f; o)lii e ‘J..ol:> C"L"’ w00l solawl O

R G ko (ygu yy (Sommnod ] b s yilo Y 0T

SIZE

ROA

OWNERSHIP

LIQUIDITY

\

LIQUIDITY

YD

OWNERSHIP

ARAY

-[FOY

ROA

SARIA

AN

—+I¥FA

SIZE

9% sloasl P

sblocew! HLeT .-

alg ddn y (yg0;l B-Y-)

48,5 )18 ()90 SRs sl it olle daand b (503l 5 Jeloiga i 5l L3

S99 Caels ¢ Jow jo b pxio ol 5l oolaiwl casel o sl 009y coll alize gl Sl s

IN )‘ )_..05 -3 LQLQ)M o gl C‘b‘“ el oaosls ul.w.’ )l.e‘.> o)l.o..:.v o)lfa‘ e UT




A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \YY

o5 S e (2 Ulo (o p St b 9 (e ol LS P 0SS

Oges] aos P-value | to)ll sles i

.)9“1‘5‘0 S HO = . -
o “Jeeee | #NYY | LIQUIDITY | (Swisd ais

(el Blo 1255 550 uniie)

Seds = 5, Ho

e “f++« | “ANYA | OWNERSHIP | cdes o laslpes

Ses » o, Ho

TR feees NE-D ROA o oyl 0oL

Ses » o, Ho

et Jeeee | _EBQY SIZE EXgRISRY

u‘““ﬁ)‘ 6Lmub o)

s (o9 shad el paly 50 Joo (y0gr (b (y9e5] B-Y-Y
bt e e Bl by 5l sl Jlsen JUES! G5 S5 5550 05l 50
i Ll 1055 o o0zl nsl (ML) ™ lei o], ,35Tam 00iiS” 0511 Jolao a5 (NLS)
093] eizmen 5 (09 skt 3a3l il @bl Jlgen JES! (50w )55 (2l 55K 05
Slo—ed JLE! g )5 691 5l (i et Sl oilenBly (aS yed alal) 055
393 o315 ol I & 351 500 1009 a3 (3e3] ho 4nd 8 0,S plosl 5Ll
adb Jolie o JUitl @b S5 0929 o (G e 4nd B i ouiledl (b2 8 alal,
S9bsn oo 2okl lsee JEl (ge 5, 65X Sl (659,0 JUES U 93 3925 Bl
Tadly 5515V o Sl GlaSise (ot sl el gz (Y000 (S 5 5113555)
0L 10 ge;l slao Lol plas gl .o, soliwl (LMF) ™ 128 51,5Y o yo 5 (LMw)
ally 095 gl comizmen WS (oo SV b puitie G e dlally 95z 1 0 o)lads
b Ky Bl g5 45 amo o Lis o draslone sl o] plas (glive » owilardly as ot

5 o Sl S sl e o (e A (e 51 I




VY B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

oS (091 has p bl )0 g s a0l B 0,

m=2 m=1 o)
LMs LM, LMr LM,
VA Y/\ e AN VYT | Hor=0 vs Hl:r=1
VIS VIS Y/ VIAS Hor=1vs Hl:r=2

oy Ve mha 30 gloline T 0,0 O e [0 (5 ol TFF s 0 ) maw yo (g ol DEHE

slalin] gl slass M g Jil alys slossir

O2g5 sloaidl ixie

U Jlged (ygmmyS 5 9512591 1 51 Juolo s B-Y-F
sla Ko sloes ol aalsl jo (Jlan! wls S olsal g oo o eejl 5l e
oadplol anlllas 5l (go5m 41 5 yskiie oy igd SLl Gl @sXl sl 69,2 slaln]
S 93 9 S0 L (ashls Jlses JEl Hge 55 5551 90 (VYD) (1S 5 (Ml bawgs
oSl e o)1 63 0mly 3,ls-b oylel a5 Lol 5l Sy g oaion; (ypasd (slaibin]
JUES g )55 o8 G 5 ,led slone Sloslinul b gy nl )0 09l o0 Sl Ay
Sl yiin (e b e L8y (o2 sl slailinl v Sy g JE 2l S L shl lsen
59 25bL5 Sloed JUES! (905, o5 (05 5l ol gl 098 oo QL] aslllans 00

| o.L.uuq)‘; e o)Lo..i'a o)lii 39 )




A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \YE

S o I Jools gl 8 6,155

to,Lel e Gl oy oS o iz
/YTy ey Y, OWNERSHIP
YIYO Tt AR ROA
~\/AD TOAYY —+/-aY SIZE
_ S bl iou
Y/SEY Y R OWNERSHIP
- - - ROA
= - - SIZE
ARG 2 T C
VOF/FY YYEY/EVY Y
Jatas ods oS cptd
Y/¥ 9mily — oy y30 0ylal
YEY/YAD F oLl

Ty Vel 50 gl T Fg 0o ,0 0 mhaw 10 (5 bolire TFF s )0 ) mlaw jo (g lobiae FHH
slalin] sl slows M g Jas! algs olows

Aegk slaaily e
Jolas sl 505 025, 4 oty Sz 31 JUESH s 015 0l o s el
S el TE ol 5 odae sl dio s (glsliwl o 5 ond 50, YYFY,EVY
JUal oS5 Jae 50 0adpgly ) 99 00t plede 5 chlae abaii Clio o (slailinl
doy0) JEl yiie polie g o 0)50 5 o el jlade 4 azgi b oS conl o5l lgen
Al il oo S 500 ) Ay Sl e eSSl po osas () lelpes
skl Jls—en Ll 5 S5 S o slocdl pso 5 Jsl 3 99 w05de 910k
95 o=l e See S5 el Sl (JUl jesite Dlaalic 4 azgi b il o 5 aiis
3 g8 eaes ) lovalg—s )Hb a5 S ol ae o YT sue st lug jo o lade
AS O jao iy el Dglaio plow SWgd 0 (59, yu 00,0 YT 5o g ao o Y
NS SONSUL | I SV NN [ [V ENCHICONIUL { WA | Pt SOV - VSN RV P
Sl yeiie S350 ket ool Jlolins 5 YEYIYAD s (ypmmssS, B oylel . foplges Swisds
Ot 0 pd et RS bl |y dlnly it Dl s oS Wlatudlys ggeme s Jiae




‘ \Yd B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

S Mgyl SYb O,ad saiaslis g Conl saliosls musgl Sl s sl yxie lawes
o 4555 7 3 o s a5 .l YIYY ol 55 ygudily (0 o kel Ll oI
oy e o Gt i oylas 0 )55 45 sbslan 0,h5 agzg s <lizl e il
(S Wb 9 e 3l g S w3 o (SWah A p Cue 1 (SIS oaae o kelgms
(atin g So U odes ol jloelges do o 1ol b iaS g0k Ll 50 025, 0 plew
A8 1l Crge odes el suops (1S (Tl 5 wlise SRl plews (Saisd oiS
St stlinn s (e, V) Sl s aalsl 3 i 355 e lir S i
439 (SXed Al podes oyl St Jl Sle 4 053) W g 093 oee ol
ao,8 doa Bl ol 4 dx gl Lol sl ((SWisd aii g odee ol laelpw srie Sl glins
3y OlgSsos 1y ploew (S0l b5 5 odes (llelens o ()WL abal) p (e 293 9l
g b Joo sl gl ol (35l Seieadd g )55 Ghsy 0 7 ojled Jow e 0,5
20l @b w8 18 anlic )50 ras Jluiml ad 5 seas 4SS gt sl

el 0ael A gV (slao, 155

S 9 (e rasil 9)57}3 3 ol ol O-Y-F

Sriiod o SIS e bl lawgle) plpws (SWgd 0l o (wlol 5 Slaslie
(3=, YAD) (pmly (Sisd 0& g (o,0 £V/O) YU Suad ol 09,5 50 45 (hg,890 >
Dozl 5o o a8 )3 as o ygesl (slassls lgieds 1o bosls 5l oy s .0 s
2l U wiacs 4l cmac aSes a o] blis slasols o340l (slrosls lawgs aSuss
AS—d 8o sao i i T A Y o, 50 sad by s T s 4 a8 (S
0931 5 Giys—el (slmosls aiws 55 gl aVauz g ey (gmas 4SS 5 Jlois | eac
s a5b g Sl (mae sbaaSld YU LS Sle eyl @S (e Al oo
et Al A Comad 63V (SaUS S ien 9 (gindiwd D, 5l aVais gty
O (ygojl glm Loosls ao,e A /FA L Jlass! cac aSis .l I8 )95 5 Jlozs]
o S pd 2o, VAT ) ol plews (Swigd adi g aoyd Ve e [ VL plew (Saiss
3, Shos 1)l oo i o0 L eatan (mac A0S 35 S Clls 0 aS s
Lol (Jlaiz] cac aSS 4 Cad (55



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \Y¢

O?“’ﬂ Wwd gl emas AL gasvaind Cdo s Y o)

S| T | e | e

- 5A Y/ f APE PNN e
x|

e LEVY LAY - (' 1) ANN
A/00 IS LANEA ©® 31) ANN
a1 LY LAY 0 VANN |
Ty 1EY/00 LAY (00 4 \)ANN | T O
LYYy YU 124/-5 (Y- 3 1) ANN
Y XA AN (Y8 4 1) ANN

u«.:bj).v 6L‘°“-‘3L o)

Hoboled e oo lid 1) ez jlade 500 B,k 5l 5 b )1,ST olaws 3,b 51T jloges jo
sl lade Lo, Slos (0 b oguge slas (1 5eS VY 1SS )0 09l 0 cdwlive aS
G5t ol ;L P 0 aas o ylas @S ijeel LS, uizmed 0,15 g9 ¢ [VAATY

(098 dexle ¥ ologed ) Conl ooy aBgio u’b)'yﬂ Az 4O g ol odwlie

Best Validation Performance is 0.29843 at epoch 22

Cross-Entropy (crossentropy)

L
0 5

Train
Validation
Best

L L
10 15

28 Epochs

L : L
20 25

(g5 LABL 1acn) mas aSul o Slos Hloges .Y Hloged



Yy

B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

Validation Checks = 6, at epoch 28

'
4 '
'

val fail

2t ' '
U A O

AR bbb
0 § 10 15 2 2

28 Epochs

(Gpg3y WAL :awn) (mas aSoud (g0l L, .F ,loges

Sl bl fand Jlop anjes an siledde (o 4 barpe sl Jllb 4z o

Sgg—ino O Hlogad o ol ipgh )0 fadse (pl .l colainl 550 g, wgllae o Sles

Instances

Error Histogram with 20 Bins

1000 —
I Training
[ validation
Zero Error
800 -
600 [
400 |
200 |
o L —_
VW W OTOT OO NNNN®O®O®MO®O® D T
D O OO v~ © N NN MOO W O T O M O NN «— ©
HDNKNO®®O O OO ® O O N © O W W T ¥ O
® oo ©W T ON- < 9GO - NOF WO~ OO0
[S) qqqoqqggoooooooooo

Errors = Tar'gets - Outputs



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \YA

5 YL (Sisd o) aly ;i (npin o> anlis) e ans b (505l sl
Mlbs Sl ye (puSile o 51 (Sitaand (ygea ) b (rae sloaSied oy, 4 (b
Tl (058 dxxl o A 0 )55 a) ol oo oolitinl S Jow gl A alal) 3. (MSE)
oo ool A 0)l55 )0 St (ygems S5 5 srae oSl g, 90 0 (sl ool Cens 4,
O gl
S 0=

n

MSE = () aky,

@S ol
plow Swgs o =LI=Y

Omie e =L1 =Y,

Slasliw slaas =n
plom (SWob Wb (i Sl Gy B0 Sl joban mas sleasid
gty plemw (SWig-d 0 b (i LS hagi p93 4nd )8 onlpli )l 65 0

oyl glhas mhaw (yri (6l p S (yguw )5y (03l b A 0,

Z o)Ll o Jastiw] glas g oles JUeLos
yivas® AR - 1OFY LIQUIDITY SNgd Ak
YTV SARY2 “IYY- OWNERSHIP oo oyl laelgeus
gl SARYN -IYA$ ROA la 21l 053L

VIO SRR S\#F SIZE KX JRPRIRY

oy O s ;o (glolins FF s 0 ) mhaw jo (g ol PHRE
oy Ve mhaw (o g lolas ¥

O2oh sloasdl iais




Y4 o3 at GLa3 3S39) 3l 5 J3gab I py aaSlle HUBLw 3l

MOW;)SMG“MGM MLM@LMQ o)lii

S g 55 | il qrae aSS | @Yoz gy 95
RIVAY LYARWA YI/£Y Uas )l\.\.'o;o

Oepgh sloadl tane

G5 a9 Sy P

Sl s Sl s San IS8 U b bl S (S gy slaasil

mhs L5 sias ) el 45 ains o Lt aaily ol canl plpes (Sigd 0B 5 sdas
0 o 6 loline § it 15U5 iged gmae slbeS i 8 (oo VF wlin]) asive
o1y a8 b plew a5 0,0 YF v U odas ) lolpes K00 leds 5l plow (S wigds
Siles S5 Jie 58 S b slonls g o als b st Sl Jo 4 oo s
odas ol lelgs conl (6,105 ke s g 5 o Jdo an LS ol as 5 L sullae
6335 ool 5 2S5 L S e S o S b s |y 055 (5wl
oS (0 alold pals cel amtiye g DDelae sloanja alS 4 jomie (Dlelas iy jo
50 Bk jlod g0 o8 15 el (Sisd 0i (aliE el o i g plews Ghg B>
Sledbl (5 3 s ylid &S i )0 (o, YT (6YL) otws () laslpes aojo 28, YL
S o bl oy o allao 2‘..\.9[.@,“ oS olawi wodas (Sl wo s iol8I L 1y 5 sl
el 51 Sl slaws 05551 e 00l CoSIle 35 a3 S aloles 355 SledL|
el ol el Sl T bl alelas Bules 5 el oot 325 5 (5 yslaes (sl
alolee sl OIS ale p 05N g 0 (o0 Joooss (lilslee plos 2 1) (23555 S
P95 (g S50 cizmed el aaly (nly (Swisd 0 Ly 5 whise SIS plem
L Gllae oS0 o) @l ol oogy 5L St (5055 & S (grae sloaSl
(Y VA) o, LS 5 Sl (Y21 +) S5 5 (SLs Y+ + F) LSS5 g (pndiin (sloaily
L @lbae e mmfy gl sommimmon Sl (VWAQ) 5LLSon 5 Slos, €Y+ 1) Slabe
5 St s OYAD) LSen 5 golozel (Y + + Q) 53565 (Y ++ V) LS00 ¢ j5imi gloazsly

ddyb T3S 4wt b p g30me 25T iaghy (sladidl adbige (VYAP) (35,505 i



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \A-

ot srdas gLl (35 oSyl Ghegh @l Grizes el bl 5 o
y olfanss ol yolo gl s 3o wSTh (g )55 & S (e sloaSd e
3 el 5w Ked S 5m 09,5 S odas A5l p 45 S o 0l 5
OlsS s onlpliy 1955 o0 (S 9B )il Sl e 45 0,1 0925 il Sloogas
AU s s ar b ogs alor I3k sln B3 soee (11880 le o o5 ) aii o0l &
odas o)lylelgms CuSIle do 0 4 sy o0 S @ g el Dgliie ;o0 @55 4 oe) 3l Lo
il dinly (555 sla S

a byye (ST lagimgs ;o (2sbls lgan JUl (gm ) o551 05 oo ol
S (S CeSe 500 Gl gile aball) (uizren 0l oaliiul (50 CeeS >
L plew (S o 5 oaoe ol lelos o ataly p Loyl (o 515 ploew (Sigds
255 )18 eins5e 29hE lgen JUEH a5, (5551 Sl ool

iy 4l 5 LSl s 5| Sty b L e (il 05 oo drost g slaslys
ol syt ladgame .aies axwg 1) Jbo sla )b jo Il Sledbl cudlas o
el 5 0,050 Jolis 35

lg oo el pl jo jesd a5 odes jlaelpw Jlas Sl e ,0 O @l s ()
s 3 b cou | s

S peend 1] (Sas g Ao ¢ LbCSSL wle cowe ) jlaelpens sunadds sae (Y
oo 3 slbadlesd |, e guls

skl Jlsee JEl (5 55 6581 g, 655 A SIS slacasgasa (F

O 108,55 158 oolils jg0 gy (nl )0 &S (oras 4D goiie slagg, (F

sl S Jiegh pes and 8 0, b g ol jo ol

Ledslosl
1. Alhazaimeh 2. Information Asymmetry
3. National Bureau of Economic Research 4. Market Microstructure Theory
5. Yosra 6. Adverse Selection Hypothesis

7. Hypotheses of Efficient Monitoring 8. Kyle




[N B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

9. Easly and O’Hara 10. Cornet

11. Panel Smooth Transition Regression Model

12. Leuz 13. Mendelson and Tunca

14. Jacoby and Zheng 15. McConnell and Servaes

16. Cui and Mak 17. Wu

18. Agarwal 19. Prommin

20. Chatterjee 21. Hashmi

22. Chae 23. Lafond

24. Non-Linear Least Squares 25. Maximum Likelihood

26. Wald Lagrange Multiplayer 27. Fischer Lagrange Multiplayer

28. Mean Squared Error

&bw

w8 .l

s g Lo (Figts 4y bl oy (VTAT) el el 5 ol ¢ pgpko]
VOOV ol oz slosiag s Ol el Goom 0 plee (S¥ed
Yy

a1 Lyl 51 5 4l (VTAR) (e 38,5 5 ool 5l i wsolae!
DAY BN eyl pus 5 dmssr plams Sdigdh a5 5 25

e 833505 A1 (ITA0) b o o 5 i Pl o5 15Tl o3l
siladde aolilas. b Jleoo JEI (ygem 35 6951 51 60,20 1010l 5o o8 2
XY-2 () miwolald]

Sz g keSSl ) OVAF) (oo o T 208 5 1S5 552155
AF-03 (19 g bl slocdie o glacs, g0 41|

O g sol ceSIle akal) (VYAR) 5 5 bl 5 (edew (o 1 e (Slom,
BYYR PV ol 5 oyl (sl ol 55 plos Sebigis

5 ol el g9 s adail, (VYAY) (gups cdions (coudl pl g s oo ¢ o lin
OV CRANY o o ol o Slelllao 55 ol Bgl oy 5 Ll CoriaS
Y&

‘;.\49_.» A8 g SleMs| LgL.i’.é\ )..;L S (\YAN) uuf); ‘GMCW 9 Oy ‘Lg)l:}:_é



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \AY

5 bl Sliiz. ol 5 lobae @lgl wygm 59 0aBapdy Glacs 5 plew
AFYVEA o(O)) oyl
2 Ced Sl G950 50 )‘;‘fﬁ:"i-’" Jolss (o) AOVTAY) elae gl (And oo (el D6
NY-Y OV o oly 59/ oy dolilas .y o5 Jlole lygl (w0
S5 0B 5 5 LSl kS (VYAT) g s S 5 e stame 0l o3
AY-AVAOI s bl 0 s (sloying sy dolilas plges
3oy B 1 COYAR) Ginsgy 5l - lasbes ¢ ol g daimo «y5my SLSS
I Jlbler slotagy alos 5l ( Swgd a5 b (2525 6 pal) pllss lap il
Y2V (Y)Y
awbobl . Jo o0/ g i SIS il  Sis i u& (\WAY) 04 lPdesws
Sl pale 00SLals g oDl ol oKl el ) puslis IS
5 S5 sl sl gl Sy (VYA7) Lo e o659 ,806 5l 5 095 ol e
Ol Sl Bhsl s 5o 0048 pdy SES 4l (S Wgd BB p 3w Co poe
Y=Y (DA s vl il
5 sl T 608 Glyz G JalsS gy YA sl e 1,50 5 sazmo (53l
s b (60,50 dadllas ¢ ylojen SYolao piow ool wl b oSl \LisLe
YEYAYY () £ ey lvlam (ol g .55 ol gl wysr o odsdid iy
oS 5 eIl L3b (VYA phael (6,55 5 soge 3,8 03130l 1o tiram> pai (S)9,9
YN v plas g oo g lblas sloings plos (Saisd 08 5 IS4l
¥5vY
el
Agarwal, P. (2007). Institutional ownership and stock liquidity. SSRN
Electronic Journal, doi:10.2139/ssrn.1029395.
Ahmadpour, A. & Baghban, M. (2015). The Relation between asset liquidity
and stock liquidity in Tehran Stock Exchange. Empirical Research in
Accounting, 4(2), 61-77. (In Persian)

Alhazaimeh, A. Palaniappan, R. & Almsafir, M. (2014). The impact of
corporate governance and ownership structure on voluntary disclosure



\AY B 2t L3359, 1pliew oS Nigabdi g Lo HUis L 31

in annual reports among listed Jordanian companies. Procedia-Social
and Behavioral Sciences, 129, 341 — 348.

Ali, M. S. & Hashmi, S. H. (2018). Impact of institutional ownership on
stock liquidity: Evidence from Karachi Stock Exchange, Pakistan.
Global Business Review, 19(4), 939-951.

Attig, N., Fong, W. M., Gadhoum, Y. & Lang, L. H. P. (2006). Effects of
large shareholding on information asymmetry and stock liquidity.
Journal of Banking & Finance, 30(10), 2875-2892.

Bajelan, A., Karimi Potanlar, S. & Jafari Samimi, A. (2017). The effect of
fiscal decentralization on inflation in Iran: An application of panel
smooth transition regression model. Journal of Econometric Modelling,
2(1), 9-32. (In Persian)

Brown, S. & Hillegeist, S. (2007). How disclosure quality affects the level
of information asymmetry. Review of Accounting Studies, 12(2-3), 443-
477. https://doi.org/10.1007/s11142-007-9032-5

Chae, J. (2005). Trading volume, information asymmetry and timing
information. Journal of Finance, 60(1), 413-442.

Chatterjee, D. (2016). Block shareholders and stock liquidity in the Indian
Stock Market: Lack of trading or information asymmetry? SSRN
Electronic Journal. doi:10.2139/ssrn.2808988.

Chung, H., John, E. & Jang-Chul, K. (2008). Corporate governance and
liquidity. Journal of Financial and Quantitative Analysis, 45(2), 101-
118.

Cornett, M., Millon, M., Alan J., Saunders, A. & Tehranian, H. (2007). The
impact of institutional ownership on corporate operating performance.
Journal of Banking & Finance, 87 (2), 357- 375.

Cueto, D. C. (2009). Market liquidity and ownership structure with weak
protection for minority shareholders: Evidence from Brazil and Chile.
Article in SSRN Electronic Journal, March 2009. Doi: 10.2139/ssrn.
1410197.

Cui, H. & Mak, Y. T. (2002). The relationship between managerial
ownership and firm performance in high R&D firms. Journal of
Corporate Finance, 8, 313-336.

Diamond, D. & Verrecchia, R. (1991). Disclosure, liquidity and the cost of
equity capital. The Journal of Finance, 66, 1335-1360.

Easley, D. M. & O'Hara. (2004). Information and the cost of capital. Journal
of Finance, 59, 1553- 1583.

Etemadi, H., Rasaiian, A. & Kordtabar, H. (2010). The relationship between



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \AE

some corporate governance instruments and bid-ask spread in Iran.
Journal of Development and Capital, 3(1), 31-59. (In Persian)

Fakhari, H. & Fallah Mohammadi, N. (2009). Investigating the impact of
information disclosure on liquidity of companies listed in Tehran Stock
Exchange. Accounting and Auditing Research, 1(4), 148-163. (In
Persian)

Fallah Shams, M. & Zare, A. (2013). Investigating factors affecting the
occurrence of price bubble in Tehran stock exchange. Quarterly
Journal of Securities Exchange, 21(6), 73-91. (In Persian)

Gaganis, C., Pasiouras, P. & Doumpos, M. (2007). Probabilistic neural
networks for the identification of qualified audit opinions. Expert
Systems with Applications, 32, 114—124.

Ghorbani, B., Mohammadi, A. & Asgari, Z. (2014). Corporate governance
quality and stock liquidity. New Researches on Accounting, 2(3), 87-97.
(In Persian)

Gonzalez, A. & Terasvirta, T. D. V. (2005). Panel smooth transition
regression models. SEE/EFI Working Paper Series in Economics and
Finance, No. 604.

Healy, P., A. Hutton, & K. Palepu. (1999). Stock price performance and
intermediation changes surrounding sustained increases in disclosure.
Contemporary Accounting Research, 7, 485-520.

Heflin, F. & Shaw, K. W. (2014). Blockholder ownership and market
liquidity. Journal of Financial and Quantitative Analysis, 35(4), 621-
633.

Hsieh, T. Y., Shiu, Y. M. & Chang, A. (2019). Does institutional ownership
affect the relationship between accounting quality and cost of capital? A
panel smooth transition regression approach. Asia Pacific Management
Review. doi:10.1016/j.apmrv.2018.12.002.

Jacoby, G. & Zhen, X. (2010). Ownership dispersion and market liquidity.
International Review of Financial Analysis, 19, 81-88.

Jennings, W., Schnatterly, K. & Seguin, P. J. (2002). Institutional ownership
information and liquidity. Innovations in Investments and Corporate
Finance, 7, 41-71.

Karmani, M. & Ajina, 1. (2015). An investigation of the relation between
corporate governance and liquidity: Empirical evidence from france.
The Journal of Applied Business Research, 31(2), 631-646.

Kashanipoor, M., Mehrani, S. & Pashanejad, Y. (2010). A review of relation
between corporate governance and market liquidity. Journal of



\AD o3 at GLa3 3S39) 3l 5 J3gab I py aaSlle HUBLw 3l

Financial Accounting Research, 2(2), 61-76. (In Persian)

Khajavi, S. & Ghadirian Arani, M. (2016). Investigation of the impact of
earnings quality on restatement of financial statements. Journal of
Accounting Advances, 7(2), 59-84. (In Persian)

Kyle, A. S. (1985). Continuous auctions and insider trading. Econometrica,
53(6), 1315-1335.

Lafond, R. Lang, M. & Skaife, H. A. (2007). Earnings smoothing,
governance and liquidity international evidence. Working Paper,
University of North Carolina.

Le, L. (2019). Ownership Structure, Governance and Stock Liquidity in
Vietnam, Submitted in fulfilment of the requirements for the degree of
Doctor of Philosophy, The School of Economics and Finance QUT
Business School Queensland University of Technology Brisbane,
Australia.

Leuza, C., Nandab, D. & Wysocki, D. (2003). Earnings management and
investor protection: an international comparison. Journal of Financial
Economics, 69, 505-527.

Mabharani, G., Hartoyo, I. S. & Sasongko, H. (2019). The effect of corporate
governance on stock liquidity in banking sub-sector companies:
evidence from Indonesian stock exchange. Russian Journal of
Agricultural and Socio-Economic Sciences, 1(85), 15-23.

Matoussi, H., Karaa, A. & Maghraoui, R. (2004). Information asymmetry,
disclosure level and securities liquidity in the BVMT. Finance India,
18, 547-557.

McConnell, J. J. & Servaes, H. (1990). Additional evidence on equity
ownership and corporate value. Journal of Financial Economics 27,
595-612.

Mehrani, K., & Nasiri Farvazi, A. (2017). Impact of corporate governance
and earning management on liquidity in companies in the Tehran Stock
Exchange. Journal of Accounting Acknowledge, 8(1), 7-27. (In Persian)

Mendelson, H. & Tunca, T. I. (2004). Strategic trading, liquidity, and
information acquisition. Review of Financial Studies, 17(2), 295-337.

Mohammanejad, M. (2018). Stock Market Liquidity, Corporate Governance
and Financial Leverage. A Thesis Presented for the Master of Art
Degree Accounting, Islamic Azad University of Sabzevar, faculty of
social sciences. (In Persian)

Namazi, M., & Shokrollahi, A. (2013). investigating the interaction between
free cash flow, debt policy, and ownership structure by using the



A9 Glamls 9 )l sl 0plosh (@359 093 5l sl Sldd juiny alxo \A§

simultaneous equation system. Journal of Accounting Advances, 65(9),
122-263. (In Persian)

Nouruzi Nasr, H., Moradzadefard, M. & Shokri, A. (2019). The impact of
the ownership of investment companies on stock market liquidity.
Financial Accounting and Auditing Research, 11(42), 23-46. (In
Persian)

Prommin, P., Jumreornvong, S. & lJiraporn, P. (2014). The effect of
corporate governance on stock liquidity: The case of Thailand.
International Review of Economics & Finance, 32, 132—142.

Rahmani, A., Hosseini, S. & Rezapour, N. (2010). Institutional ownership
and stock liquidity: Evidence from Iran. Accounting and Auditing
Review, 17(3), 39-54. (In Persian)

Rubin, A. (2007). Ownership level, ownership concentration and liquidity.
Journal of Financial Markets, 10(3), 219-248.

Saeedi, M. (2019). Reputation and adverse selection: Theory and evidence
from eBay. The RAND Journal of Economics, 4, 866-919.

Sarin, A., Shastri, K. A. & Shastri, K. (2000). Ownership structure and stock
market liquidity. Working paper, University of Pittsburgh.

Setayesh, M. & Ebrahimi Maimand, M. (2016). Relationship between
institutional ownership types and disclosure quality in Tehran Stock
Exchange. Empirical Studies in Financial Accounting, 12(48), 53-75.
(In Persian)

Specht, A. (1991). A general regression Neural Network. /EEE Transaction
on Neural Networks, 2(6), 56-64.

Tavana, M., Abtahi, A.-R., Di Caprio, D. & Poortarigh, M. (2018). An
artificial neural network and bayesian network model for liquidity risk
assessment in banking. Neurocomputing, 275, 2525-2554.

Wu, H. L. (2008). How do board—CEO relationships influence the
performance of new product introduction? Moving from single to
interdependent explanations. Journal of Corporate Governance: An
International Review 16, 77- 89.

Yosra, G. & Sioud, O. B. (2011). Ultimate ownership structure and stock
liquidity: Empirical evidence from Tunisia. Studies in Economics and
Finance, 28(4), 282-300.



	daryaei
	6-Daryaei

