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Abstract

This study introduces and integrates short-term debt default risk as a novel systematic factor into the capital asset pricing framework
and evaluates its impact on the explanatory power of existing multi-factor models in the Iranian capital market. Employing the
structural Geske model—a compound option pricing approach—we estimate the default probabilities of short-term debt for firms
listed on the Tehran Stock Exchange and Iran Fara Bourse between 2004 and 2023. These probabilities, derived through numerical
solutions of nonlinear equation systems, serve as the basis for constructing a default risk factor, which is then incorporated into
standard multi-factor asset pricing models. Time-series regressions were performed on test portfolios sorted by short-term default
probability, as well as on control portfolios constructed without this characteristic for robustness. The results demonstrate that the
inclusion of the short-term default risk factor significantly enhances the explanatory power of asset pricing models across both
portfolio types, underscoring its relevance as a priced risk factor in the Iran’s capital market.
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Introduction

Short-term debt default risk—the probability that a firm will fail to meet its immediate financial obligations—has garnered increasing
scholarly interest, particularly in financial systems where firms exhibit high dependence on short-term borrowing and face persistent
refinancing requirements (Corvino & Fusai, 2022; Li & Sun, 2023). This form of risk is acutely heightened during periods of liquidity
stress, amplifying corporate financial fragility. A body of empirical research across both developed and emerging markets—including
the U.S., China, Europe, and Australia—affirms that default risk is a significant determinant of equity pricing (Chen & Hill, 2013; Li
& Sun, 2023; Yang & Hu, 2024). Nevertheless, conventional asset pricing models have predominantly neglected to incorporate short-
term debt default risk as an explicit, standalone risk factor (Li & Lin, 2021). This oversight is particularly consequential in the context
of the Iranian capital market, where short-term instruments comprise a substantial share of corporate financing structures. To address
this gap, this study investigates the hitherto unexplored role of short-term debt default risk in explaining stock returns within this
market. Employing the structural Geske (1977) model—an extension of the Merton (1974) framework based on compound option
pricing—we estimate a novel risk factor proxying for the probability of short-term default. This factor is subsequently integrated into
three established asset pricing models: the Capital Asset Pricing Model (CAPM) of Sharpe (1964) and Lintner (1965), the g-factor
model by Hou et al. (2015), and the six-factor model of Fama and French (2018). The central aim of this study is to determine whether
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the inclusion of this default risk factor significantly enhances the explanatory power of these benchmark models. By constructing a
theoretically grounded and empirically tested risk factor, this study contributes to the asset pricing literature and offers insights of
practical relevance to both investors and policymakers operating in the Iran’s capital market.

Materials and Methods

This study employs an applied, ex post facto research design to examine the effect of short-term debt default risk on the explanatory
power of asset pricing models. The population consists of all firms listed on the Tehran Stock Exchange (TSE) and Iran Fara Bourse
(IFB) from 2004 to 2023. The sample was filtered according to criteria established in seminal asset pricing studies, including Fama
and French (1993, 2015, 2018), Ball, Gerakos, Linnainmaa, and Nikolaev (2016), and Li and Lin (2021). Exclusions encompassed
firms in the over-the-counter (OTC) base market, financial institutions, entities with negative book value, those experiencing extended
trading halts, and firms with insufficient data availability. The final sample comprised 335 firms. Data were collected from the Tehran
Securities Exchange Technology Management Company and Rahavard Novin software. Short-term debt default probabilities were
estimated using the Geske (1977) model—a compound option extension of the Merton (1974) framework—by solving systems of
nonlinear equations with multivariate normal distribution functions in MATLAB. Asset pricing model estimation and time-series
regression analyses were conducted in Python. Factors constructed included the market risk premium (MRP), size (SMB), value
(HML), profitability (RMW), investment (CMA), momentum (MOM), and the novel short-term default risk factor (STD). These factors
were formed using the Fama and French (1993, 2015) independent 3x2 sorting methodology. Model performance was evaluated using
time-series regressions on test portfolios sorted by short-term default probability, with robustness checks performed on control
portfolios not sorted by this characteristic. Statistical significance was assessed using intercept (alpha) estimates and the Gibbons, Ross,
and Shanken (1989) (GRS) test, consistent with the Fama and French empirical tradition.

Findings

The descriptive analysis indicates that the short-term debt default risk factor (PMD) carries a positive and statistically significant
average return of 0.47%, consistent with the existence of a positive risk premium in the market. PMD demonstrates a positive
correlation with the market factor and negative correlations with both profitability and investment factors. Time-series regression
results reveal that the inclusion of the PMD factor significantly enhances the explanatory power of all asset pricing models examined.
Specifically, augmenting the CAPM with PMD leads to a notable reduction in both the GRS statistic and the average absolute value of
intercepts (Alai), indicating a superior model fit. This improvement is further corroborated by declines in the metrics Ao / Alfi| and
Ala?| / Alt#, which signify a reduction in the proportion of cross-sectional return dispersion and variance that remains unexplained by
the model. Parallel enhancements in model performance were observed when PMD was integrated into both the q-factor and the Fama-
French six-factor (FF6) models. Across all augmented specifications (CAPM+PMD, q+PMD, FF6+PMD), the models consistently
outperformed their original counterparts. This superior performance was robust across both double-sorted (5x5) and triple-sorted
(2x4x4) portfolio formations. Crucially, robustness checks confirmed that these improvements are not an artifact of the sorting variable;
even in test portfolios constructed without regard to default probability, the inclusion of PMD resulted in lower GRS statistics and
diminished pricing errors.

Discussion and Conclusion

In conclusion, this study establishes that short-term debt default risk, a pivotal element of credit risk, is a significant determinant of
stock returns, especially in markets characterized by a high reliance on short-term financing. While traditionally overlooked by
mainstream asset pricing models, this omission potentially leads to biased estimates of expected returns. To address this gap, we
developed a novel risk factor (PMD) grounded in the Geske (1977) compound option model and integrated it into three established
asset pricing frameworks: the CAPM, the g-factor model, and the Fama-French six-factor model. Empirical analysis, conducted via
time-series regressions on a sample of 335 firms from the Tehran Stock Exchange and Iran Fara Bourse (2004—2023), demonstrated
that the inclusion of the PMD factor consistently and significantly enhanced the explanatory power of all models. This improvement
was robust across test portfolios sorted by size, book-to-market, investment, profitability, and default probability, and was quantified
by lower GRS statistics, reduced average absolute alphas, and decreased pricing error ratios. Crucially, the factor's efficacy extended
to portfolios constructed without a default-risk characteristic, underscoring its role as a pervasive, non-diversifiable systematic risk
factor within the Iranian capital market, rather than a mere idiosyncratic variable.



e ol 5 ools e
IF10 o V10 dBF) (gl osled ¢33 ol o3 lg Jl

VERIEA Dy s VYRR B3l s e b

R Jle
aolrs 5Ll 5,805, b Ol pl abe w515k 55 Sdesli S Gl 2y J o8 Sy Jolo (5,108 e
S e

el > e
d//:’/:d[«»w cOlos AL{\.L'/.} Q;J/.J/’»f&_} CA‘.‘//:A./La dlzzs) o S :df&;.ﬂ Ca:f/.::./l,a nj;:djf) dj}u:u/.}
m.khorasani@semnan.ac.ir

wbj‘}g M}\;
d‘//.f/ld[AM 4;}[~o.~v 4L<:J/.> 4&J/J/f=jlﬁj &:A:'j:’v(/‘ dlzzsl A s ‘JL(JJL' Qﬁjﬁ"l" djj—(ﬂjé\aﬂf—"/—’
g_golarzi@semnan.ac.ir
ol gl (B
ub:;/qJLw.w Ol 4L<.f_;/.2 :L;J/J/’»jlﬁj g;:zﬁvl,a olozis] o S )s ‘&J/vbéw;' oj/..(u/:wi_r'/.:

kebrahmi@semnan.ac.ir

oS>

sladde ozl s il Jale Olpoas Ddesli S sl oads S0 Sy Jole 03 SBLS 5 Jone Sda b sy ol
ol sl ol ol plomil Ol &le e 13U L3 Ladite cnl e 55 O b s 5 sl ow sla plls (g lIS s
5 Sl sS slaads IS5 Sy Jale 3550 sskima oS e Aalan Jlasl e S okt Jue Sl oslinad 53 Jhasy
dol s sl el 033l e 3 L plls (S s Jleleuinr sladis & sle ol 035531 A s sl
BAYAY sladlo b Olal ol 35 0L Slsley Gl w53 sdidass ply slacS 3 Sutaol S sla sl IS5 Jlaz|
s sl e Glapr, S Sl oslinal b o o S¥sles ols Jo G bl 5 S (bl Jae 51 S0, LYY
e olols IS eledir sladde 4 5 aloes SVl ol 51 oslinad b Sotasl S gla oo S80Sy oo e
O30 Gla ool 51 Slas gazme  Slos (6 (SO0 e S5 ) ol fodad glade 5 Shas 23 o5l (sl s 635530
2 e b o (B (ol S psken 5 dn s Sdesli S sla iy IS0 ezt (S5 glls 45 A |
o SdesliS (gla ady IS5 Sy Jale 035331 oS ol Sl slaasl Ly plowil 33 (S ol BB 0 sl (sla oLl
ol esls alsl, rl.é_ut o33k s 53 dde ol s Ol (g lsbis jsbay da plhls (o 1S s Jbledor sladue
S onl B sl olls 058 55 55 5 SdeelisS gla s IS dlaxt Sy hls 0sesl Gla alils 05,5 55 35
Ll 0l odalie

L abls @l s Jole gladis (ool S sl oads IS0 Sy el (2330 (oS 5o Alalrs [l taol s
C22,C51, G12, G33 : JEL suuaab

J s s 5 38
A3l > Dikesls S sla s IS5 &Sy Jole (65108 s (VF40) L (LIS s ¢ a5 D ()l S Sl ¢ Sl
AYFN 8 (V) IF slo ol g o lols Co il oS o alalan HLastl 5S35 L Ol 4o s

_ O®OO
2383-1189 © University of Isfahan BY NC_ND

This is an open access article under the CC BY-NC-ND/4.0/ License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

d 10.22108/amf.2025.145501.1993


https://portal.issn.org/resource/ISSN/2423-6950
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.22108/amf.2025.145501.1993
mailto:m.khorasani@semnan.ac.ir
mailto:g_golarzi@semnan.ac.ir
mailto:kebrahmi@semnan.ac.ir
https://orcid.org/0000-0002-0677-7422

V0 (OF) (gl o5lad cps o)led s ler dlo  Jlo ol oy e Ny

PPN VP
ls ol s Staoli S e Slagms glisl s galanl usly Sl Jlaaslay o5 Seoli S gla oad J 5SS S
Sy ozl - (Corvino & Fusai, 2022) Jil axils Jle plls S 53 OS5 5,5 e 3 S et Sadaly Ll 5 e
ol 5 el 5l el sos Il el 4 O Jatne 5L 5 Steoli 5 (sla a4 S b Kol 5l 36 &S
sbasl js S glacassdome & b o Gl Sley S opl Coenl il sy Jle glajlsl s ol
e Dasli S Slaady bl b el 4 65l Ols 4 oS GaeS il e 3 s il anls 5 g
Al goass St IS dleit b Jle mbis gy o s a8 D) 500 s

Gl Boas S 0 bl 5l slasloal 1 (ol 53 45 dins oo OLES 45 S50 s il
Sy Om ms e b3l Jlo el 4 s (Sl 13,8 o D50 45 3 Gl SLESH 5 Saeb S sla a
Li &) 33le o axlse e 55503 sl il b1y ol Jbo g lub 5 aas o Jiulsl | UG Smy plp o baes s
Ab 1 ple o33l 5 IS Sy o bslins il il Il slajlil s 4 S, o slajasy (SUN, 2023
Long et al., 2025; Li & Sun, 2023; Li & ) o Lo 556b s 5 adlanw g o)l js Oldlas ol jgbay a8
Chen & Hill, 2013; ) L5, «(Yang & Hu, 2024; Tolikas & Topaloglou, 2017; Kanas, 2014) L<.;J.J «(Lin, 2021
shele Olgea JS8 Sy a5 ol esls 0L (Naifar, 2012; Gharghori et al., 2009) Ul .| 5 (Bystrom, 2018
S o Wl plens 035l e 53 oS e 28 (S letn

Sledbl  sxe gladds 5 (Merton, 1974) o5 e ol o Jus 3leslen ol L (gadsme Olsllae 50 0l 5l s
Shami et al., 2023; ) el e Aol plew o35l 5 IS0 Sy Oln lsline Aaiy Lo goe o 0l plonil (ol
s Clalllas pl 3 as Sy, o olast s sl (Jl= Il «(Ghazavi & Botshekan, 2019; Salim et al., 2015
sloddas > e ole Olyea 058U Jule pl ar casla o L 5o Dol S Glo ade U580 Sy Sl
el S a5l lls IS s

ol S 5 (CDS) Y gslel IS5 Sl (glas sl il 331 L YV gams Sotooli 58 gla o IS5 Jles! il 331
Sl 53 stedd DL L dlS Compn 355 & giay Ol i (pl &S Clolpon baoady o3l bss s Slsle Gl
Sk oot (ol Ay e OT 55 S 5 Jlo el sl &S lash s essa Sl cpl pd e b
3 e 033 RS s 5 (SHdB mhaw EalS 4 Sdesli S gla A e Gl s e sdaliie
b 3lasil 3555 Loyl 3 55 48 ilasil s llesls plowil 035 ol 3 45 Slalllas L 0 Xiag3, (Chen & Hill, 2013)
S 3 Yoo A Jla Ol Ol 53 cadgad sl il SRl Ddasli S slo e IS loz | Jla L0l
5 oAl Glaa 3 Gl L s g ool plawl kaolisS (sla s okl 1 355 o el Sl (Slodae i S
(Hu, 2020) el o3ls 21531 1 0T IS5 Dzl ol ol 6 s g Sodis 2alS

Al Sl Sy L il Sl S sl ady IS5 Sy ool IS Cnd JS Jsol L
Jedsl (Il sla s (gl s T sledae (J-cnll «Berloco et al., 2023) 555 ze ol Sy b 0w
Fama & French, 2018, 2015, ) A Lk Jleas sladia 5 (CAPM) Tlala sl bl ol cws Jua
(LI & Lin, 2021) Llos S5 g a olyls ol 51 Uatls ge 6350 5 odesli s sla ats U5 S 50 4 (1993

! Credit default Sawp
2 Capital Asset Pricing Model



VY OLan 5 Gl = lige Ol e s S15L 55 Saol 557 (sla acy U5 K Jolo (o108 nd

Sy Silat Coale 5 01l 53 S 15 b el Jltla 53 Dol S sl aly Kot g e 53l
I8 Sy Olge b sidr Jole bt 5 s Slaias sy 0o Shoenss Gl (s cal s (nl U5
S8 Jae olsl 558 Jale vl 65 5 sl ba ol (g 18 e Jole sladie & 1) el S sla oy
'S e delas Lol (o108 5550 5,50 55 Ly (Merton, 1974) O 55 e Jda 3l asilias w5 (glaze i (Geske, 1977)
Slaads IS Sy Jole 035530 LT il o I ol s il sty cnl Jool Ga Ll sl 4l
O b s o 5 1 ide pl (Sdasmas s Ol o olls o108 Jlole gladits & Sotsls S

D3 s sl 0l ey S sy s fi il &S Gl gl Sar hass ol ekl aelsl s
Jde 5551 Aol b s o e 53 sl 0l &l coddonliz gladde 5 Eass (e e 5 Laesls b me Jols jiass
Aol low 5 ol (suymer (8 S amsd Jis )3 ol sl sl asls = 5 01 51 ol s o
el ol &1l el gla Easn gl olasseia, plew 1L OV 5 OIS b (61 (53 008 slaslgniy

B Sl
Jols cpl (6800 50w o Jle sla by bl 5033l IS0 Sy et 36 e o2 Aalss 52l
508 o s—ar 3 (Yang & Hu, 2024) T o ol 0 O S i Ole 53 5850 plon o5 5o Olizees
Aols & sl 48 s ol 1l 2 5m s olSis o ple w535k e ads IS0 Sy 65108 50
LBl andls i Ul e 833k b it IO Sin) mlae b e b a8 S o IVl e S IS Vo3l S
«(Li & Sun, 2023; Li & Lin, 2021; Aretz et al., 2018; Chava & Purnanandam, 2010; Vassalou & Xing, 2004)
i 5SS Sy b placS e ol lesl ol G pme 13T (S5 slome 4 45 o538 3 ¢ Jlie s
Tian, 2024, Gao et al., 2018; Bauer & Agarwal, 2014; Conrad et al., 2012; ) .15 (g 2eS plew 5230 sl B
Garlappi & Yan, 2011; Da & Gao; 2010; Avramov et al., 2009; Garlappi et al., 2008; Griffin & Lemmon, 2002;
AT el 533k 5SS Sy b o a5 Sler sl alie 55 01l b i34 s (Dichev, 1998
Dsloo & 15 ool 53 aS ety 51 a5 ool odld 3158wy cnl 5o aBlne o Aalyd 5 3l 552
5350 5 J5SS S Ol e Alasly  Jls sl s 0 Xy o (gdoaih Cns o Sokea Loeasl L S
Jbe 5l 5,80 ¢ L (Ghazavi & Botshekan, 2019) S sy 5 gslas i 5ed s cllail cws ple SUasls ;50
Jhal w6l et Ls Ol goa TS G adeob e 5l eslizad 5 (KMV-Merton) O o — 6#!&5 sollw
el DWSls 550 8350 (solobine 5 ke AU S0 Sy o sl 0L Olajen SVslee 35 6554 55 5 IS
S5 o &y b yen 5 ps sEs Sl L3 1 0T 0l e o8 Sldlls 51 s a8 Jlieys o
OLan 5 el edlie (sl elilanily s plews 5230 5 IS8 Ky Ol e dlasly o dIs salpd 4 00 S (el
o ol B ol (S sl Je e golzel e, 3 S5 ) 5S04 L (Brzaet al, 2017)
L 5 (Fadaeinejad et al., 2015) O, lSen 5 515 o106 550 oo s plgus 033L JalS a0 IS0 Sy il & L
wlaesls o (gl oS By 5 5SS Jlax=l 5,51 5 gl (Merton, 1974) o5 e okl Jda 3l el

J~.J.9L: s (aLg.w ;J)Lajdjg.: gg.w.s) u\,:d)lbl.‘:ﬂjwilmb J}Pf}ﬂd‘ﬁ LSM‘)';’

! Compound Option

2 Risk-Return Tradeoff
3 Distress Puzzle

4 Distance to Default



V0 (OF) (gl o5lad cps o)led s ler dlo  Jlo ol oy e ¥

03 018t 55 dinls o ol S 3 ol Gla Shs w1y IS5 S oS pize Ol a5 slesl M
(Denis & Denis, 1995) s> 5 s (LI & Lin, 2021) X510 ol 4 Solatann Sy 1 01 o1 ladla
Anginer ) Ol 5 ST ol e 13 oslaml bows 5 (3lasl glaas > 5l Sl J580 Sy aSCul 4 dls slizel
3555 slaeyss 3 4l 4 K ls slizel (gal Bl glaast o b U558 Ssy o Ay AST L (& Yildizhan, 2018
Sty ol Sl oale 8ns LIS g yds0 (o s o ) Olospt oty Ysame (S0 sla s U5
b o 2L 5 peie 5 ol OIS Silat (S Olgios b IS0 Sy (b slag s bl ool
Olpea 58 S,y & LS e slgei (Vassalou & Xing, 2014) K 5 sty (Li & Lin, 2021) 554 ol S
s as a5 S s sl bl sl Jele Wil i Jelge JUS s sl sladds s i ele
e Je (Hwang et al., 2010) o1, Kan 5 SOl sa b sad (5l 40S oo Al 1 o8 cpl 5 oo ot 3 pd 4 S
laasly Lo S Hhal oS 0 bl Blsl U8 Sy Gl (ma Ll Olpsas (oliel J5S0 G as 025331 L 1LCAPM
ol 833L (e 03 Ja (5 Ol L) g (Slslime 5 sbas pite nl 035331 48 s e 0L Lol 2
Bl g ol S 5 0311 Sl e 31 CAPM  Jue (slags bl 51 oo oS S o IVl WOl 5 43 oo
el gd o (2L Olloplew 3 5dome o s 51 S S opl ol plow Dlatland Coale o Sedisl 3l 2L (BIM)
Waazily Ll andils (6 i Sl IS0 S 43U BIM el Ghils 5 S8 laes i ple B o s i
(Al o S8 o3Il 5l s BIM o Al L U5 G plew ol 8350 Gl oS c il 0TI S
SLe iy Sl eddodaline S ol 1 (g by ol 536 Sl Jule Olgea olael IS5 o lidinl
L ks ,e L Jole & (Agarwal & Poshakwale, 2010) JI,SLs 5 5 JIs,8T clin 5 jba .S i |, CAPM Jue
Gl iz 31 515 LSl Sledbl  lole opl 45 Lloals GLES 5 03 S WLl Llils ol I8 gladis 4 J 5SS S
38 (shos S Sl ol s ol Jale Olsoan IS5 Sy 5 S n a0 5 3l e
Llesls olzs (Friewald et al., 2014) ol an 5 Wlg 3 5l (518wl s Slaanad 5 Jbo a5l ol dacs s
B ple 833k 1 (olsline [ sbas 0355 0 milone (CDS) ()lael 55 Clame (slas sl 1 o8 (ool Sy Gy oS
sali pl syl 5 IS5 Jleasl 550 gl 2 (Kmv) S3plS e 3l 6 Se e b 55 (LI & Lin, 2021) o) 5 J s
) P s Dol s lslae b IS5 Sy 05 S B o8 Lsls 0L b 5 Ll elegmy 5 Jelean gladae w
(De Groot & Huij, 2021) 7 sa 5 <5 83 dnlllan Jlmppll tdas o G2l331 o 5L plew 5350 G 3 1 Ladute
S el Gl gaze 5l S0 L hass ol ol ool ] U0 Sy IS Cnd e e e sl
3 el 5 olzel glaasy (b o al ((Merton, 1974) O 55 50 dibe 5 Soe IS Jlal Jolls J oS8 Sy sla ot i
3 gh o SISl 5L b3 (olsbae jsbar (b (Saileys st SoiB s sl (IS5 S oS sl LS (gl
53 o 5o IS8 Sy &8 Sl o 5 o0 IS8 S Sl s 3501 5 310l e o S s s OLLS il
s (3L el 5 B Oloan s e 8 S L
St ol plew a35l L Dasli S sla s 53 IS il U ko (J 50 Sy o slaacr 1 S
D Sy 2520 53 kg IS 15 48 Wipd o Sty 5 S0 Jlo al 0 515 5 el d) e J3 40 Dotasls S
Sl b Jle slal5l a5 aul o Jialsl Sley Sy cpl .(Wang & Chiu, 2019) 6,8 15 sdsee Jbo el

1 Book-to-Market Ratio



110 OLSen 5 Sl = g Ol e s S15L 55 Saol 557 (sla acy U5 K Jolo (o108 nd

8330 5 Saoli S slaat IS Jleaml b S8 o past s i3l axlpe (Sl Slacys sdows 5 (3Ll
S Gt e S S 18 U8 e Ol oS el s s Sy A b s b sl il e 05 5 0 plen
el 3 s 15 513 (i IS Sy e 3 S n (el Doaeli S slagas G bl 1 555 sla a
rl Bl e Silzel 4y s 2 L e el slaay 3o il el Jasl 3 s s gl sdes Jbe
aolginn g s e Rl IS dlent el ol sl axlpe baads St 5l 5o i sl il LTy s 5
sl fs b e s 4o b (Haque & Varghese, 2023) 553 o e ol plamw 8350 bl 5 oS s B30 Jrals
Sl GG ol jn il S (Ljls (gt el S e ads &S LS 15 S e IVl oS el T Ll
Sl ads coonlil 3 il 6 it <35 L 0T (I8 ale v glac b camiys 5 1,5 13 OB Lasel
535L 5 oS b Bl p ke S0 el opl 8 s RS 1 J5SS dlezs 5 bl oS0l IS ie il e okesls S
(Liuetal., 2021) cals dal g rLGM

o G0l o Lol b 53 Sodesls S sla sl U556 S, L3l oS sl s (Zeitun & Goaied, 2022) 1S 5 ol 3
Al e opl I eoleel Slacyssdoe 5 o5l 5555 slaeyss 3 S Al Ll e dle 353 0 LAl
Sodaoli 5 (sla ooy 50 Jlazl 4 05 Soam 55 48 Loy Ol alie sla sy 5 iassy opl o5 oo Fatear s plews
S dly pl 5o 58 s plews 350 S 3 Slors oSy, 51 Bl s & plem Jbod il 5o
S Sl (Geske, 1977) S8 Jie oS 1 Sdael S sla als J5S8 Jlaz| i (6l 5 adisadlyl & iy slade
sl «Jde ) (De Luna Lopez et al., 2025) s 5 o o sanee (Merton, 1974) 055 0 Jdo 51 atblianc 5 (glasen
Az o 0L 5 eols el 055 0 Jbe bl Sl el L (Black & Scholes, 1973) 3}, — L Lol g I8 s
Olgsa L5 o plew o p dobrs sl oS 5 le ols (555 2 2 Sl Ol s ol 28 8 555 &y 50 3 S
Sl 18w o 1y eml Sl e sl (Wojcicka-Wojtowicz, 2018) 55 i (g 3lwdde S 1o dalrs HLa|
a3 31 ol 1 OF 4y 3,8 gl a3 Sl 1 plem 833k &5 sty et S e S0y 5 S e Lol
S5 5 S e Sl Slas same a5 55 a8 Bl Gl a5l S LSS Jue s e ple
Ll 55 5 215 Dol S sla a5l 30 (Kds ISt i 53 (5 Ul sl Sl gl 5 S
L(Chen, 2022) &S s 1y LS 15 ady bl b bl e Il slacKay, 51 (6 p&odir i

Sl plem a33k 5 0T 23U 5 Stasli S gla ady U380 Sy Silatms Cotle (35 I8 55 L sy ol )
S Jlile sladis 4 e 5 0l sl SLS Jis Szl 5o Sdeeli S sla ay IS5 sl e
555 s Ll bl o liS i i ladde 3 Shes 3 5igr Olime bl o ol Coda el ot 035531 L sl ls
23 e e i sl ol gl sl e a3l DUl s 53 Sdeel S e as U8 dlel Sy Jile
s §l &S Sl (CAPM) (slaslo oo sl slils (6108 Casd LhalecST Ja it Jo s slinad Lo Sl
Al Olgea 5 ad Sl gl o 5L dols & ks o g5 s (Lintner, 1969) x5 (Sharp, 1964) L L
£ 3 3o (Hou et al., 2015) o1,Ken 5 58 Jule L Jub 3 Jde 355 o atlid o3l 5 Sy dasly o 53 Jobe
8354 «oals s (S e s olse 5 eds b S 0 oISl laay i Gl oS ol 58Sl e &

Fama&French,)@'fé}uLé shele it e 55 p s e €S 0 L) el 533l (e 5o 1) IS 8 a5l 5L

! Rollover Risk Hypothesis
2 Asset Substitution Hypothesis


javascript:;

V0 (OF) (gl o5lad cps o)led s ler dlo  Jlo ol oy e 1M ig

Oy b ol s ,5° 200 (Fama & French, 2015) ooy Jlalogey Jde 4 p st ge Jale 035331 L &S ol (2018
0353 e gl cpl 53 e 51 Jbliae o posy e Glads 5 abaie sl ja 1) e oils 5L (Stasmes 5
Sl lp el 5 p 5 (93,5055 (2bls OIS e sladis 4 el S sla ade IS5 dlazl p jae Jole
LSy mleosss sleda s, ooy Jlrlan b lad o Solanacs o) Lol 5 plen 8350 (s 230
S b e e slaandls i Sl 5 b alls (5 s i (sladie o pgie ol G Cia

NG P W+ pal CL«.'.N 3:)‘\.3 s 3 L;LA Q:.AU 9 v‘<“i")"£’

SRIF P
1 Sdaeli S sle pade IS0 Sy Ll (Kar 238 5 e laalllas LUG s 5 (63,008 65,5005 b ey ol
L;LAC,SJ_.Z:\.«JSJAL& J:"hjjwt’. ‘SJLAI 2&5[} C,_w‘ b)JS —r Lﬁ&b‘.} LS)‘KC"A‘.‘.B L}‘L‘ 6&&)#@@).4\:9
bd)kﬁi 2;}4.) ubw‘ J\.\i“)ﬁ Ca-a" \Y'Y U W’/\Y’ LﬁJL‘) Z)L:)J d‘){‘ w)}“jﬁjd‘_}'éj )\DL@J é\))‘ Lﬂ)ﬁ)b o.)s_.::wﬁvb
Ball et ) o1, 5 JL «(Fama & French, 2018, 2015, 1993) Aokl Sldlas s sudeslaul glaslae 4 sl
©3le e e DUl g coledbl gLisl Qu\)\)sw‘p:gw)ﬁl} GL L s ol gbaes b s A
s Jlcx o s Jld glacs o p U e 53 dd Gl (bl & yad ) S LA c]a_d 03515l 5
oo Al o 3L a3 w318 S (bl L 5ed 3l e bt glaeS b s wb3l 5 s (ol glac s
‘;l}:.ak;))\ﬁl.ufuj)al.adz_djwaf&uc,sj_&‘p%a;—fﬁJ;.x_..:u»mw)\)bbu;))\mdﬂ;&”\
ailiS LS ool 4 gas d?l.o’)MolS’b'-)'\ S s lelae (slacsls 4 rjl.,u 3 3l Obadol s il il
ime Blabe 5330 ole VY PBlus oS S0 b S b s &LAQSJ_LL@SLUI;UA Jole Jjﬂﬁ sl B I T e W
Ja&'.écc;ﬁ C)‘ML&A):S‘U u.f...ﬁ[f)hob\) CJU)C».:A:SMLS‘JJ nv_.i_\fi ‘U;-J,A)J Llasls &j&jd{hj}j)’(ﬁ
Glale oa35L 5 Jld o llas aglw Jw & LBl g0l 0 35,5 5l e &S L SL ole Lgas 5 glacs i
S 5 &S 550, (Fama & French, 2015, 1993) EA oLl o c.x_..zcjlm Gy Sl ol pesdle cllails ae
:\J)@)JJQQJJJJJL‘A}“ML‘)‘J\)M6‘J{r)'y(5uob‘>)J)_.i-J»)j.g‘jék.iu»)ﬁbﬂ)euwﬂ)ﬁ;))b&b
) LS s Jlo Jlw OLL oy mst )3 5 sdous i ged (ST iy L glateds ol 0l 03,51 (bl
G 5 5HCS YT sl cedd S5 glacas sdme 5 Loyl 0 was L (Culg s amnl saliS Jlasl (elodia ]
e Bl 5 S e (V) Jsder 5o 80s bl Ol ol 35 01 bl Gl o o3 e ddasi

el 0 &) (g bl & gad slasS i



OLSen 5 Sl = g Ol e s S15L 55 Saol 557 (sla acy U5 K Jolo (o108 nd

bl B gas oS 13 olg Sl 5 s Al e (V) s
Table (1). Screening process and final selection of sample firms

Vesy

OFAY=NEY) 01l sl 3 s OLa Slsles Glosl uss 53 eddatd plb sbeS 3 IS

AP oozl B Al L lees o G
(V) 5 I g Sdauls (8wl Sandish Gudin 5 4om Sl o3 S) Il s s Jlab glacs 5 Gl

(Jloslg & (Ko el J
(\5Y) ol & 51 i Oleles 185 L glacS 5 Gl
M) e 6 sl b glaes o Gl
(f+) Wgad 4y 5955 31 Gty Alale 833k ol VY PBla W36 lacs 5 Gl
(\¥) ool Bsad w3555 31 e 05l il Jlo & Bl 130 glacS o il
Yo edsobnl glacs & slaas

oo Sosld S pde &S 5 ey Solans bl eS8 Jle Sledlbl 5 L0 ledbl el ‘(’)N slassls

dLMjQMoujféudbe)& JL«.’I}-‘ :’»_w\}wélfdl.ﬁ}ﬂ w\))&‘o.&_&dfﬁ_w\ d’l}" .))}Tﬂ))b_‘)‘ff}d\]@_:
Las e e.,\_..iosu;.ﬂ\\;.,.l.:,o)\)élpj)'\ b e OVl (g3de > 5o et Jle @ljjyjlzjt}gsg&_mfd,u

el 5 Jele slada sjﬂf_ 3503 6ol 2 sdamy (53 Slls <=l>.u.‘ 03 g3k ol 5 B 5l gLl

Js & e ol 53 05l Sl el e ol T sl e piaal 0L Sl sl b 3 Gles 6 e S0 5 S

9 A g5 D d}é—w)éﬁml‘jd)uijl{w‘}u)ﬁ Saluls 55 Jlo slamesls asls s ol s sbls

5570 5 s ol 53 el deslat ol gl st sl j3 il 03 g cibanie g 4 LSS Jaee 55 s slade gl ]

ol ol &1 (V) Jsdr 3 Lol (6 Seslul

WOT (S 035l 6 5 s i :(Y) g
Table (2): Variables and their measurement methods

ﬁﬁnwwgﬁ ﬁhfu

o 53 0L 53 ale o 1515 o 35 by plg 503 Lol s O G b5l plee Aol a3l

(Aalamifar et al., 2021) ol sad awlos sl slo OLL L3 plgm 85 bkl Cuod oo (20

ol Blals o33l

2 s Jsze ole 53 slgsl s (TEDPIX) s 5 suis 633L o ls OMasl 3 b3 5L Llale o33k

(Mirzaie et al., 2020) ol ois aslos I3l obo (Ll 53 Casd 5 (G5 5330 L2 ls

5L Blale 633

gty &S Sl (655 0 SOL Lo i sl edel Sy slaes joas 550 FA L ol dilale sy O 33b
.(Mirzaie et al., 2020; Sharifkarimi et al., 2013) ¢l eas s alals

Lols Jte Oy sl 00 s 42338 Jlo Il LG 55 OF GV 358 Ol bl y 2assy cpl 3 &S5 851l
crl o3 S o eslinad o3l Jlas Olgea el S50 2500 51« (Fama & French, 2018, 2015, 1993) EAs
(ol Sledbl  can 5 Sl et s Olsea VL (353 Ol Ble s S50 d LU a5 asllas
.(Yadav et al., 2022; Hashemi et al., 2020) <} eai eslizad &S 2 531060 _Zovn (5l »

28 Jlo v OLL 3 oS 8 plam 5L 5500 2 plew Slmlo Gsi (583 (25 e 3 e
.(Yuetal., 2021; Li & Lin, 2021; Fama & French, 2018, 2015, 1993) ..l s aculs

Matlab
2 python

Sy Ol o33l 55
slale

S L sl

e ol S

BBINE>33]



V0 (OF) (gl o5lad cps o)led s ler dlo  Jlo ol oy e A

258 s 0 i r5oe pb
ol Al w308 Jle Jlo OLL 53l DLl Bsi (6 85 25l 4 Slles 55m e G b5 313 5 ;
.(Odonnell et al., 2021; Li & Lin, 2021; Fama & French, 2018, 2015, 1993) .| e
JS o il s asdS Jle e SLL o3 e olls IS (g5 il e Jesl Al 3 b3l (o108 e
Sl e 53 0LL 53 b gbls IS 6555 35l S0l ol e e 4t e Il 55 OLL s b sl y
Odonnell et al., 2021; Li & Lin, 2021; Fama & French, 2018, ) ¢l si_i 4ulowe 425 Sl
.(2015, 1993
Sutedja & ) ol st alone 1ol S (slimlay 42338 ole 633055 b plems 3350 in (S G b5
.(Wijaya, 2022; Dirkx & Peter, 2020; Fama & French, 2018 e
<l (Geske, 1977) L8 bt Jue bl uite opl Silows 630 40 b g je e F SR bl IS5 e
sl 0 Sdeoli S sl Ay

05 skl Jue 5 (Black & Scholes, 1973) 51, & 5 L die ¢ ki Jle 5.4l L (Geske, 1977) .8
Ulas et Ol e S5 ol oy cnl 53 38 b yme S o lalas el (I8 2550 sl 5, (Merton, 1974)
Ol Al 5 o S a Joay 3o a2 S ol p3 ol ar ol S5 sl bty il e 0T i)l oS S5
Joe ol oyl 2l | Gl ek gl s 55 IS8 Vbl Al 5 (S 0 Gla ol 550 S i
O A8 i sl 28 e Sl GG s I8 Sy s 5 b e bl Lo sl e sa
ol I Ddeeli S s 5515 s s s ey 5 Ddeeli S A g5 93 (S 0 Jle Sll s iS58 e
301 <1y Sl b b S sba b o dy o Ty Oloj 5385 ol S50l 4 ety Al 5Ty Olej 53 84
A el B3l e b (@) b plls a5 Al Ly Oy 5o 08,5 U0 Can iy (A i 5o o
536 5 e S5 OS5 A3l 15 (V) Aaly ST 553 e yasiie (Bor,) el ads SL 3501 5 Sodasl S
((Najjarpour et al, 2024) 3 5 dal s sdme Jbo el &

Bor,+ 61 @z, > (\ iayl,
.(Delianedis & Geske, 2003) > 5.5 o S8l (V) daly by &b o (&Tl) s olls assl Sl ke

D(Xz) Ary =81t ar, —ar, DXz + 0T —T1) + §,e7Tr(T2 ) (¥ &)

3,1kl Jlo 5 remd w355 b @) 5 0S5 gla ol 8534 slne Ol ol O « Sy 05k 6,8 & 5 T ol ys &8
3355 A0 IS 0 gl olls ) S e b sl S Olpea (0) S plen L B0 SIS de s e
Tl s s (1) Bl b
= a @, (X1 F O VT = T, X2 O VT — T p- 8,67 20270 D (x4, X5 p)-81 710D (x)v (" i,

M ;.a.g.)_@sz « X1 LSLAJ,:&IA_} Sl 0 yuRile 93 JL‘!JJ JJUJLI_..J‘ S @))5 Ji:\.:.a @2() YL: Jslee SRR
:(Najjarpour et al, 2024) 555 o acsls () 5 (©) (¥) Lils, b 5 5 4 (p)

_In(a/a,,) + (re — 1/20,%) (1, — 1)
= oVl — T

(¥,



114 OLSen 5 Sl = g Ol e s S15L 55 Saol 557 (sla acy U5 K Jolo (o108 nd

_ In(a/8,) + (r, — 1/20,*) (1, — 1)

= 0 ik
& o1, — T ')
P=Vn —T/NT2— T (%) dai,

b 3 IS Jlaast ey Sltlw (g5l wdde gl OF <l 4 (Geske, 1977) S8 Jus ol & e
s oS o SVlalae Sl bl 516 b el el sy o Cilin gl 8 8 ) s L (sl e
:(Najjarpour et al, 2024) &S o e 5 o 4 |y J550 ezl 51 plaze 653
Blas 5l T LTy Sladan s o 51 S 5o 08,8 IS0 Jlanl sl sl opl 1 S J o5 Jlaz! =)
1355 ool (V) dal
=1-®; (X1,X2; P)TTotal v idal,
Ty oy e 53 S 5 Sodeoli S sl A Ouisc s 5 el Kby Jlez! cpl idesli o8 J o5 Jlazm =Y
555 o dpalee (A) il b a5 ol
=1-® (X1 )Tshort W iy,
T Ay o 53 Sdadids o ads Sl 3L o oS 2 JIst Sl dleas! cpl iodedily J o5 ezl -V
35 s delbes () Ayl Gillas Jlazm| ) sy Aoy o 53 Daoli S sla ads I35 g 585 e by e

_ P2 (X1x2iP) _ CR
1 ®(xy) TLONG = i

sdaline LB 5150 (glaesls 5 r.:j:_ma)j.bs\., O 50 sl i a0l wam gL .ol (0g) b olols 8550 5l O3l =il 5 (@)
by gy Sl (5 pdiOlu s 5 alales [l Cad (5 p A0l s Ol Aaly pasSL 5 gl sueB Sl (5,80 b s
b}&:vﬁu.ijx.}' (\'):\JGJ‘JC))MMASJ;C\PLA\ ‘)O'a)aaa_»bu\j:y

v a .
o, =— - O da,
v dav ¢

Jol Jsgmme pite st L oSS Walan o sl il sl S5 2501V 5 ple 5334 Sl Sl 0, 0T 53 68
ez s (V1) 5 (M) oY) Ll bl st o SVales ol s S | G b5l s jusie ol 553 sl 0y 500
3530 3l g 3t g o3l S punlie Alos (sl s3de slaats 81 e ot 3l il cpl s sl
Delianedis ) 3 S ale (4) 5 (A) (V) Lilsy 3o b3l Ol oo 1y IS 5 dedids cdooli 557 J 58 el o ggoma y5lae
IS8 dla! 51 emdael 7 sla oy I8 Sy byl @l ol st 53 ool S5 4 Cjﬁ (& Geske, 2003
S Cal ol ealial (golol (gadS 31 rasn opl 3 skl sl el eali il S8 Jde e ool S
Llazs & (Najjarpour et al, 2024) o1 ,\San 5 55l O iy
J5S Sy 5 pstage oS ale o (55505 s o3I 3L Sy G oo Jalt ol oy ol (ias 3y a3
(Fama & French, 2015, 1993) A sl i by s S gl ol paS el Dol S sl A

Sy O by 755 L sk Obe ol S (MKT) 5L Sy G o Jole dialy ool 53 sl sl aalows

1 1t6’s Lemma



V0 (OF) (gl o5lad cps o)led s ler dlo  Jlo ol oy e Y.

(YxY) W8 53 Jaas (S5lad o Bg) piie 5 b 055 (93 5055 Gkl ol s bolge L 5 odld il
05,8 53 4 S 5 53100 Bl el S 5 8IS 1and (I o gltl 53 b ss opl Gellas el e sl
Glos 2055 53 0l 51 m @l 5 Jaites &) geots (s Ko (Gdupnnis (B) S5 5 (8) S5 slacs
5ot ye (Sl e ( SUles 3 (BIM) SBL 2500 4 g8 a0l e beld Cte Jlo sla S5
CeS bS5kl (duaid B B VL 5 e gte ol 058 A 4 Seeli S slaoa J5SS ez
10 4 by e gduar s 53 wblE Lol s soul 4 S planil 5 Sde sla Sy 5l S s o Ve T
S Sl A JSCE L a sl el e dB0 5550 e it e Sy ple p e (gdoats a5 LS S
w0l Sl aalsl s alss ol Gl d g o gt

LS (B) S,y 5 (S) S S s 5 plem A 3336 05550 oSl sl 3l el &osle (SMBY) 31l ks
e o alons (V) Bl 5

(SH+ SM +SL) (BH + BM + BL) ON) il

SMB =
3 3

48 (L) sy 5 (H) a5 slaeS 1 ples dms 333k O3 5n (il sl Sl ool sl (HML) 2550 ke
&:».—w‘ ol ML>:A (\Y) Z.Ja_:b CJ..;'
(SH+BH) (SL+BL) OY) ial,
2 2 )
s R) 8 oslsu blacs, i vL@_.».Af_.ﬂésjb. NESYY UKJL.» Sl 5l ceul obe RMW) (6 o5ls 5 Jule
C,.w\ oL WL};A (\‘ﬂ) :\_k_sb CJ& “ 45 (W) ;ﬁ.:w
(SR+BR) (SW +BW) ()
2 2
Gl e b oS - ple e 350 Lige ke Sl Sl il ke CMA) (18wl sle
g;..wl ol 4~.~L>=A (\\c) 2.]4_:‘) Cj..:t 4 aS (A) M\)}.@_Xﬂ E) (C) Mbls&da_ébu
_ (SC+BC) (SA+BA) OF) i,
h 2 2
ixs 5 W) (555 3 Shee b S 13 ples dns 5350 05350 Sl 3l 51 ol & jle (MOM) g giis g sle
&:»—w\ ol Mbr.a (\O) :da_:b Cj.;r 4.1 S MKJJ (L)
(SW +BW) _ (SL+BL) (10) ila,
2 2
b S 3 sladem 5330 Osige 5ol sl 5l cul Sjle (PMD) Godaols 58 (sl pady J 550 Sy ale

HML =

RMW =

CMA

MOM =

ol ol dslea (VF) alal T S (D) b s PYYL Cuesl 5 sla oy I8 Jlaz|
_ (SP + BP) 3 (SD + BD) (\8) iy,

PMD
2 2

Llod Lol 53 Siesls 58 la oas J 55 Jlax| 45 sl 0l ol O30 Gla ol 51 glas sazme LL o s LS

5 S G Ay S35 el 53 Kl e ool Sy SU5L s OF el s a4 (S5is onl 0kl ol s
Li & 2021) 0551 sl alls oo 5 & oMSEngd gladibe 51 Jole il Comilim oay oJmcll sl 350 0334
Jlozm ize 23 48 A5 ot L lyls 51 (glas soms ol mand CollB 5 (ML Olpen i sskes 55 5 (LN,
dew S,y By 53 5l (Fama & French, 2015, 1993) & 5 Ll 4505 b ullas ws S 53 opl 5 SKm s cl UK



YA OLan 5 Gl = lige Ol e s S15L 55 Saol 557 (sla acy U5 K Jolo (o108 nd

Ladews Llale sh3le 8330 el ou asliaal () Jsds L plae (Yx¥x¥) 6 shuas, 5 (Ox0) 48 55 (gduas, Jols
DS Ll 0l b OT 5L (3500 olsl 5 5 4 smmmn 58 53 39 50 S 3 835k O350 oS0k G bl 30
G0l el Sl ele pa 0L L3 5L 5,0 Sl eslial Gl &S 15 8 035 Al 6l tagn cal 53 oS el 53
iy o 3 (6,8 gl ¢ adaie DL g 2alS Goua b s Sy opl il ol osliul oo Olaa Jgb 55 oS 2 0T 5L
3 5033 sk 53 Ao Sla ol S5 53 S a d 035 5553 SR 5 Sadls S ted SaS 51 50

.C».w‘ ol wjf‘)tsb °'X":dw)ﬂ

Lol clu dul b g b alyls @ I8 sl Jole ladue ob5,l 53 sddestizul O ga31 sla pl)ls ((¥) Jgu

Table (3). Test portfolios used in the evaluation of asset pricing factor models and their construction process
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Table (4). Asset pricing factor models

G e Jule sladie m i Je ales dube el
Rit — R = a; + b;MKT; + e;; CAPM Glole gla by gl e Jobe
Rit - Rf = o + blMKTt + SiSMBtSi + riRMWt + <G
C.CMA, + e g-Factor 2556 Jua
Rit - Rf =a; + biMKTt+ SiSMBt+ thMLt + riRMWt + FF6 @fa 5 LG QJ.ALPU,L& Jue

CiCMAt + MlMOMt + €it
+slala o sl ohls IS cwd Jus

R;; — R; = & + b;MKT, + P.PMD; + ey, CAPM+PMD

Deeli S gl ads IS0 Sy Jule
Ri—R; = o+ bMKT, + sSMB,+r;RMW, + g-Factor IS S ol 450 G d
ClCMAt + PlPMDt + eit +PMD QJMUJS 6[.45;;&.&

Rit - Rf =a; + biMKTt+ SiSMBt+ thMLt + riRMWt + FF6+PMD ;S_M_i) JAL& +€:J_e s LL ‘)ALFW; Je
¢,CMA, + M;MOM, + P,PMD, + ¢;, o st U5

2021) o 5 J 5 (Fama & French, 2018, 2015, 1993) 7 2 5 LB o 28 Slallae 5 st Slos (6 s S,
Q)v\.; 9 )LM.C«‘ &}M LS‘_}" J.,a;-L.;v Q\}APM ((X) TJ..A )‘ Up_); _}:"\)L UJS.,L« dLﬁdv\A L sl 0 onlad (L' & L|n,
Sy bolse I8 51 G &S cmal Shls 53l 8550 5 u_.:@jiskiua)\m C'él)): AS ol 8 ;mu::"‘;
)‘JJ}}JJ‘;LSJJPJ}&JEJ d})\dhé&‘)_}.&)} JJLA@ ‘;LWQ)JUQLM‘JJAJAGJ_#L[}J @M
O gea Hlsbae ol 54 conl by (Al (g lsbae 3L Golel sl LS Joo o 4 O e a5 55, 0 Hlanl il
s S 84 Jie s Slas oLl sl slus Olgeas 5 oad a0 b slyls 6350 bl s 55 Je Skl ;80 51 glaslis
Li & 2021) .3 5 J 5 (Fama & French, 2018, 2015, 1993) st 5 L Sldlas b il (LI & Lin, 2021) 555 e
Gibbons etal., ) o, Kes 5 58 b 5 Lot 45 Sl GRS &bl (astls sl ol ol oslinal el e
s e 0L alade slaesil e 5 53 1) die Gl LSU 5358 03, s dns b Al labie golel L3l o bl oyl
5o s ey o Sle (e Li e ss PSP VB R U SOSS K IS VS W PR TS S o slal ol e 4 s
BSOS 5 LS o acboe |y Lt solad O g S5 5l ool icmsay @ slie Gllas, i 1 SSke <5 sl (Alo]) ol
osls ol s Jde (Bl xS Afai] e 4 el ps oul 0358 ol e 4 5B Jde &Sl oolle assl
)\ Ju.-wjfh J‘)LA ZJJL: &J‘fu\AlT_'ll QT )b 45 Q-«lA|al| /Alfll &;«_w.’ cr)_w uﬂ}-u k:a._w\ eb; L}A& Jj‘)ﬁjﬂ Ji.b.id
Jbe v g5 a8 530 5 o sol3le slrensb SaST, (6, So3lll o il ol das o OLES |, adada 513ke 5530 obe
(sl i b assl o sl s s Jde UlsS (Al S Cond ) 4 a5 Liled s 6ol =2
e a0 538 Jue S S e (683l 1 ke (slaes b byl oS sl Al |/ AITE] Cos ‘f)LP; el (alg s

el 33l slaes sl e 55 e i s Shae 51 Sl 50 Cod ) a8 lide da atls Lo allin ool o340 ol



\YY OLan 5 Gl = lige Ol e s S15L 55 Saol 557 (sla acy U5 K Jolo (o108 nd

(Li & Lin, 2021)

bl

U5 Sy e 03 SELI L ohls ()l cas lodus Julye asbas by i oy Ll (0) Jsuar 5o
SSbe b (PMD) ool 8 sla oy J 55 Sy ol 45 dins o 0L il sl s &1 oaoli S (sla a
Gl Cate Sy O o 5525 S0k ail ol .l halins (gl] Bl s p38 Ol o 53 o3t /Y asl
(RMW) (g 515 50 (MKT) S50 Jalse b aslis 55 55 PMD sle a3l :0be ol Ol lo o S50 L3 Jole oyl
(alils oIS cladde LIS Gl s oF SIS 3 5 oS i 5l (Sl aS 035 VL (CMA) (g 18wl

el Ol 53 e Il glajltla 3 o5 s

L olls @18 caad sladde Jolge 235k o 55 5lol :(0) Jsr
Table (5). Descriptive statistics of factor returns in asset pricing models
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Table (6). Spearman correlation matrix among factors in asset pricing models
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Table (7). Time-series regression results for test portfolios with the short-term debt default probability characteristic
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Table (8). Time-series regression results for test portfolios without the short-term debt default probability
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