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Abstract

The stock exchange serves as a critical source of corporate financing and as a platform for individuals to invest their savings, attracting a
substantial amount of domestic capital in recent years and playing a pivotal role in the country's economic growth and development. This study
investigates herding behavior in the Tehran Stock Exchange (TSE) under various economic and social conditions, including periods before
and after exchange rate fluctuations, prior to and following the COVID-19 pandemic, and during both bullish and bearish market phases from
April 2015 to March 2023. The analysis is based on the overall stock price index and the price index of the top 50 companies, employing
Ordinary Least Squares (OLS) regression and quantile regression methodologies. The findings indicate that herding behavior is significantly
evident in the TSE throughout the entire study period and across most quantiles (from the 0.05 to the 0.75 quantile) for both indices.
Specifically, herding behavior is prominently observed prior to significant exchange rate fluctuations; however, it becomes unconfirmed
afterward due to the insignificance of the resulting coefficients. Furthermore, herding behavior was found to be present in the TSE before the
COVID-19 outbreak, with a notable decline after the pandemic, and in some cases, a reversal was observed. The analyses also demonstrate
that herding behavior persists in both bullish and bearish market conditions, especially within the lower market quantiles.
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Introduction

The capital market serves as one of the fundamental pillars of the economy, playing a vital role in fostering economic growth and
development. In recent years, Iran’s capital market has attracted significant attention from both traders and policymakers, owing to its
financial appeal and investment opportunities. However, irrational and emotional behaviors among investors within this market have
presented substantial challenges. A major issue is herding behavior, which refers to the innate human tendency to mimic others. In
financial markets, such behavior can drive investors to make irrational decisions and engage in high-risk transactions, as participants
often base their choices not on the intrinsic value of stocks, but rather on the perceived actions and expectations of others regarding
future price movements (Bikhchandani & Sharma, 2000). Given the critical role of the capital market and its investors as key players
in the economy, it is essential to examine their behavior to promote optimal decision-making and ensure proper market functioning.
This study utilizes behavioral finance theories and analyzes data related to TSE to investigate investor behavior through the lens of
herding behavior. Specifically, the research explores herding behavior under various macroeconomic conditions, including currency
fluctuations, both bearish and bullish market environments, and the COVID-19 pandemic as a unique social context.

Materials & Methods

To evaluate herding behavior, Christie and Huang (1995) and Chang et al. (2000) employed modeling approaches based on the cross-
sectional dispersion of stock returns. The methodologies in both studies are grounded in the principle that, when herding behavior is
present, individual stock returns tend to converge toward the overall market return. As a result, herding behavior leads to minimal
differences between individual stock returns and the market return index. These minor discrepancies are quantified using the cross-
sectional standard deviation (CSSD) and the cross-sectional absolute deviation (CSAD). Given the limitations of the CSSD model—
such as the necessity of estimating excess returns and its inability to account for potential herding behavior during stable periods—this
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study adopts the CSAD model to address these shortcomings. The CSAD model enhances the CSSD framework by incorporating cross-
sectional absolute deviations, providing a more robust analysis of herding behavior.

Additionally, in light of the nature of the research problem, this study employs quantile regression (QR), introduced by Koenker
and Bassett (1978), to conduct a more nuanced analysis of herding behavior. Quantile regression provides a more precise methodology
by capturing variations across the entire distribution of the dependent variable and addressing the limitations of ordinary least squares
(OLS) estimators (Barnes & Hughes, 2002; Zhou & Anderson, 2013). This approach models the response of the dependent variable to
the independent variable at various quantiles, denoted as "t," making it an effective tool for analyzing non-normal distributions.
Moreover, quantile regression is particularly adept at handling outliers, extreme values, and non-normal deviations (Xiao, 2012; Allen
etal., 2013; Alexander, 2008).

Findings

The results of the OLS along w indicate the presence of herding behavior in the Tehran Stock Exchange (TSE) throughout the study
period. This finding reflects a tendency among investors to engage in collective behavior in the TSE across various time intervals.
Further confirmation of herding behavior is provided by the quantile regression (QR) results, which reveal its presence in the lower
and middle quantiles of the stock market during the study period, particularly under normal market conditions. However, in the higher
quantiles, herding behavior diminishes and, in some cases, even reverses. This suggests that investors in the upper quantiles are more
inclined to make independent decisions and are less likely to follow the crowd.

During periods of exchange rate fluctuations, herding behavior was notably observed prior to sharp increases in exchange rates.
These findings imply that in the lead-up to significant economic volatility, investors, driven by uncertainty regarding future conditions,
are more likely to engage in herding behavior. However, after experiencing intense currency fluctuations, while some indications of
herding behavior persisted, they were not statistically significant. This outcome may suggest that following substantial volatility,
investors tend to adopt more individualized and potentially more conservative strategies. The QR analysis also indicated that herding
behavior was more pronounced in the lower quantiles of the market, which may reflect the influence of exchange rate fluctuations on
less risk-tolerant investors.

During the COVID-19 pandemic, the study results revealed the presence of herding behavior in both the overall index and the top
50 companies’ index prior to the pandemic. This finding is noteworthy, as it indicates that herding behavior was evident in the TSE
even before the onset of a global crisis. However, following the pandemic, herding behavior significantly declined and, in some
instances, reversed. These changes underscore the impact of crisis conditions and increased volatility on investor behavior, suggesting
that, in critical situations, investors tend to rely more on independent decision-making and individual assessments. The results from
both the OLS and QR analyses further indicated the presence of herding behavior in TSE during both bullish and bearish market
conditions, particularly in the lower quantiles of the market. In bullish markets, investors typically gravitate toward purchasing stocks
with positive returns, while in bearish markets, they are inclined to sell stocks with negative returns. These behaviors, especially
prevalent in the lower quantiles, clearly illustrate the sensitivity of investors to market conditions and their propensity to follow the
crowd.

Conclusion and Discussion

This study analyzed herding behavior in the Tehran Stock Exchange (TSE) from 2015 to 2022 using Ordinary Least Squares (OLS)
and quantile regression methods, examining both the overall index and the index of the top 50 companies. The results revealed the
presence of herding behavior throughout the study period and under various economic and social conditions, including exchange rate
fluctuations, the COVID-19 pandemic, and both bullish and bearish markets. However, the intensity of herding behavior varied
depending on the circumstances, with a stronger presence observed in the lower quantiles of the market. Following periods of severe
exchange rate volatility and the pandemic, a noticeable shift toward independent behavior and individual decision-making emerged.
Furthermore, herding behavior was identified as a contributing factor to market volatility. To enhance the efficiency of the stock market
and mitigate the negative effects of herding behavior, it is recommended to improve information transparency and provide investors
with access to independent analyses. Effective solutions include offering education in technical and fundamental analysis, strengthening
oversight and regulations, diversifying financial instruments such as exchange-traded funds (ETFs), and adopting stable monetary and
fiscal policies. Additionally, developing IT infrastructure, introducing tax incentives for long-term investments, and fostering
collaboration among related institutions can further contribute to the sustainability and stability of the market.
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Figure (1): Q-Q plots for the variables
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Table (4): The results of Unit Root Test
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Table (5): Investigation of herd behavior during exchange rate fluctuations and the COVID-19 pandemic using the
OLS estimator

VA- 998 (ol 51 iy g |3 Hlgen g S8, wy

Js jasls FaSE0n jasls
RZ
. . P2
91 Y1z Y2z odks Ji ks R 61’ Y1z Y2z R
\V/YNO /AYO —+/\YY A\VARN YYO IIRE!
(s555 J) OLStotal TAAE . . VFAY
CEY/FeYs (VYR (AAV)F (YE/YO* (VWY (-5/00)*
Lol \/\YAD VAZA 4% +/AYY v /2AA —v/0VE VY\YS
(4 51 J) OLSe YYE !
(farfe)* (VA0 (-F/AV)* (YE*  QYAY)* (orfv)®
L o 1) OLS \Al g SNYA [ YIS £ YIAVO = /BYV B L)
(ol 51 ) DLoa _ VAR iR
(VE/Y)F (=0 /YY) (/%) (CYARD AN CAV/N D) (+/TV)
5oV EF Ads Ollag 5l de g 13 g8 U, (ow)
Js jasls S oS,E 00 el
RZ
. . R2
01- Y1z Y2 °J““'J‘l'\~ R 01— Y1z Y21 ,MJ%M
OL Stotar(s 553 JS) AR VAYO —AYY V/eas WO Sy
+ Y4y /VEAY
CEY/¥8)* (OVYE)E (=AIAY)F CAZAKD N CRVATD W G I N
OLSE(; | = 5lo s 5l L +/QVA \/+Ve B VARLY AR VAR {4 4
BOL ¢ ol 51 42 L YAYS WA
(FA/+Y)* (e (VIAV)* (YY/AV)® (N Y/e 0 )* (-£/0%)*
OLSAG: o = 5 5o o 3 d Y/+VA Yatas —v/vA V/AYY AVE /A
A(J) Cf d )- ) .) e ste 3o ste ' '.YQ? e ./. .Oq
(YV/&)*  (VVA)FF# (= /Y%) (\O/va)* O/Ye) (=+/5Y)

slodii ol (lund GYAY oy 3 51l VE ) il BGOYAY sy Jels iass cpl 53 edd vy p by S

ol sl (51l 51 5 355 g0 0ol Uy S pug s psnd 5 U3 6553 LS sy pand Mo @555 Canids el 5 1TAA
st Shesml el 8 s s ol 3 Us S sy et e 5555 Olgea VFre slediand OLL B VYA
EA RIS 8 5553 Ulsea ol o3 JL, WY ssi Vs L dL sl p 55 45 ITAA ole g (sleml B ITAY

Sl 331l e 5553 Ol g el ey 2l Cead ol pen L@ a8 VFY il OLL B VYAA ol 0T 51 )

# 5 s T a,UT Sl 551, o sliel Ll sk SBl sty ol 3 5l ¢ by
k;.w‘ M‘)J\' 39 M)Ja LM)J\ CIG—N)J 6)\3(}3.6 SMJUL:»J

)o.l.iv.w)ﬂ ‘_;.aLd)'Z)_}bJSJEQ|J@5)‘JL§{éb3‘ w)ﬁ)b)\_}ozj.?)lﬁ.é) DJP.-)CJ&L.{JJP.-) LS“”’JJ")‘L}JL} C"L:J
Jj.b.-).BOLS J.LA)‘ oJLi?_ﬂ‘l{O‘ﬂ‘)j_iS)éng)\ be}d‘fujl;j;&.bbﬁ tﬁj‘@jg}é;ﬂi}'mduajjb
el o 1 ()

)‘JL&AJW&_AJ«& olea e.)uiw)ﬁ s)jJL}SJQ d@?ﬁ)}ﬁ-)b‘)‘joﬁj‘)w‘) DJP.-_} SMJQL.:‘.: oJ‘ATwJ‘U. @L’J
J:JJMJ;\);L;ASC,_.»‘ 04 e\J@)\jk{)waéﬁ‘ﬁl{ujp QLL.N‘}J ca.l._.jr‘_s_.»))g SJJJJSJJG*SMJ& QL.L.:]/Z
el Bl e ladaly 3y Sile v lslias 5 Cute o b EL OIS e s Ols 55 Sles 5 Sl 34

w55 U S ol 1 b ebeliney sl ulal o) Cad Gl a3l Glas 55 5 ek Ikl Gl



£ BT dme plew 515k 5 ONIE & ls o Jlg05 5 555 o 25 Jolows

pde L3 4 il e Vo b o ST S il Sl e Ll 6355 o a0l Jlsen 5 5185 3 e e 5553 S
5 DLl e 5 53 i B30l Ll o 4 ol 38 A 1 lsen 5 L 3 g5 Ol s bl (6 lslins
A S0 el (8 S B 55 e (e 53 Y2 b Bl (il Sl Gy DU (Riecen (28
38 Al 5l el s Olaebl L 0155 b s labins &Sl e 5 s il o sSae lsen 55 s sasolis

Jdo diilan 55 50 3 Ldd Sl 8 8 5 5o Lol Sy 8593 IS 53 Jlsen s 5y oy 4 bg e
033L bl g oS das o OLE Yy Slslime 5 oo b ol 0l oy 633 JS 55 ylse 5l suSuul (i psS Lail
sal sy gl bl ol i35 58, 1 650l DUl ke U 8030l o ey 5 oo (SAS|y ull L
V2wt 4 SVl F 5 s Dbl 5l da oS s ol s e Jlsen 5 5y 3 5l 5 L Sbleg 5l LS
S 00 Gl (s S al 1 e 5l 35m s 0155 ed Ol (Slsbine e B el i IS et ls ol
3,5 455 Olirebl b 5 o sSan Jle355 5l Ol o esolsbin pe W3 & bl il o Vo 5 35 50

Sl a8 s e QLA ol g 5595 (b O Sl Gl o 55 Slsea s S, s 5l Joolm i (IS 5k
Ol il ails s s ol 5 dd DUl 5V s S el g8 Sl LS e aa e S ) 8553 S 03 lsen s
s Syl sLas 3 i 5L JelS Sledbl S oSnie baad 4Kl 1 s LIS (slajl5L Ams 5 L amst
53 e300, a5 Slal ol dile el ye 55 s b L sual, 51 samasolis Wil 5 e sdSedal e
aly Rals e 5l o elerl 5 salal (sladl oy il £535 3l g eIl 03l OIS il s SLaS 1S o
2S5 by KU ST WA JCH NP S BFCOUNW [P - W R S U PO PP - ST VRSP S
Lol o 4 OIS e, 5,5 Byl £ 585 5l e & IS4 (el OIS e s 515 5 L bSOl
(Shiller, 2000) L5 O szeas oty Sladllas b sdelists sl ol il 03 S 1y hleS atan 28 5 54il] S5 3
Slalas! J.Jb « S ool 85l 50 (De Bondt & Thaler, 1985) J& 5 iy s3> 5 (Choeetal., 1999) ol,en 5 5>
S (2010) s ji s dadlls s b andlae (ol 55 sdal sty s diles S o )Ll Layl3k Sk, » Sog g0l
mlaasolis iea oyl cu ol S5 50 L Sllu g S 5 bowd Sl 80 5 SleMbl o, pe ﬁb
il i Jlsen g Sl (e jies 53 Bl alS [ sb 4 SNl 4 Ol oy 51 1S (slae, 55 s oS ol
3 olse 55 Lol 55 il 5 e Sl 0, pde 3 gy oS AS e dulE 010) i3 dalllas L mls il

Bl e L bl g

S O S5 5 eslimal b Slges 5 1, o) p
SHOLSY s 55 51 ol s 5535 sl 5 016 Dlaler Sl o s 53 slses 55 Sl SGses ) 2 o skien
53 b e 56y OISl oS ) a8 (el Sl (St g S5 il sl eslil St g S
ilwdde |y (b s S0le L oS OLS 0o S5 SO 1 5 3550 oo ol 3 1y o33l w5 s slacS
ol 3 S D S 3l el S 5l () 55 ilisen D& 3 1 s el ol 38 (5
53 i OIS wle il an 3L Calises CJJG-M‘)J OIS e e sline gl sy 5 s 0 Jds a4 s
S O S Sl salii i o 0L slise (sla ST et L 3 ot 51l il a8
ple—w UL D3 sl s e oSl s (ol slaslds 5 Sl s 5 S (S Gee ol 015

thfﬁ.))b)‘ v_.pl:- C_}k...«r).)l.@,\:)bb).} )\}03}3 )L:.é) ))9-) sor u«:j) w‘)‘ ch‘bcﬁJQ)L&‘b fJJs &L..»JL»...&



\F ¥ j:{li (b')&lﬁ. °)L~j" ‘r‘,w o)L...'Z ¢V.A>J'._..~ JL«guJLa Q‘:“U}@‘)b ‘:"ij‘l"" \d4d

G)}: )‘ )bL) 2 LA@})L) G)}: 45 V\Sggﬂ \J“,‘:i &;:M‘ LﬁJLA) aj'.ijm é.)m?: Q):_V.'Jg) C,_.w‘ rL>u‘ J.JG LA&S)[;: (:Lq.: L
Gl ks OIS b 4l e 5L sl oglane 5L il C)JL«)J L5 UGS GUeS ap 5,85 deols Jbe
S s g DDl S e 5 i L s s e glo ol 5 L300, le S wax L1, 55 sla s,
L}_,u)); )\ J.Jl:- Cikl; J‘_.:JL) C)ju.:.d GL;QJJLJ G)}: ;.d.lm L;LA;S)l;: )Jﬁ g_ilbw JLA) ébﬁn)‘jb Jjjﬁ J} )‘)n}j; )Ll;)

.J;OML.:.A Q\jj&(?) d)u\.}f}}dﬁlﬁ:ﬁébﬁd}k{)b ‘)J‘j°:j;)h;) }P‘)rg\.@b‘)}?-j

JS u.a.‘"-u};ﬁ C.SJJO' Jaﬁ-u); AJ}JJSJ.:JBMJS)L'JJ WSy (%) J}.\>
Table (6): Investigation of herd behavior throughout the whole period in the Top 50 Companies Index and the Total
Stock price Index
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Figure (2): Scatter plot of model coefficients in the total Stock price index
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Figure (3): Scatter plot of model coefficients in the top 50 company’s index
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Table (7): Investigation of herd behavior before and after the COVID-19 pandemic
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Table (8): Investigation of herd behavior before and after exchange rate fluctuations
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