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Abstract

Purpose - This study investigates whether the lagged price difference ratio between preferred and
common stocks is related to the return and closing price of the preferred stock using three panel
models.

Design/methodology/approach - As a first step, we use a two-way fixed effect panel model with
stationary preferred stock returns as a dependent variable. For robustness, we then apply the
autoregressive distributed lag model (ARDL) and error correction model (ECM) with nonstationary
closing prices of the preferred stocks as a dependent variable and compare the results of each
model. The ARDL and ECM models provide an advantage of estimating a long-run equilibrium
equation together if a long-run relationship exists between the two time-series variables compared to
the fixed effect model.

Findings - Our sample consists of 107 preferred stocks with at least four years of daily observations
as of the end of December 2023. The coefficients of the error correction terms in the ARDL and
ECM models are highly statistically significant, approximately -0.08. This indicates that the
disequilibrium between the closing prices of common and preferred stocks adjusts by about 8% per
day toward equilibrium. In all three models, the price difference ratio on day t-1 was statistically
significant in explaining the preferred stock returns or closing prices on day t, implying that trading
based on the previous day's price difference ratio is effective for one day.

Research implications or Originality - Furthermore, the returns on preferred stocks are higher for
firms with a lower proportion of foreign investors or a lower foreign market capitalization of
preferred stocks. This suggests that foreign investors with informational advantages do not actively
engage in profit-taking by trading preferred stocks, thus not narrowing the price difference. In
summary, the recent surge in preferred stock prices is likely driven mainly by the irrational behavior
of retail investors.
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H $A1F Aol MAFEAAE S #Ale] Eollol el $-1Fe} BEFo] g 1H gk F217]
ol tS #AlS whaL gk D) AT BT} sty wigel] tigk $-xe] glon AFeHF
A4S HEFR drte] 1%E Hg wgs AFet.2 agug 439 spAe] E%%EE} stk
CAFE WGFl e, MeE/dA F7he] BEFrot %—LOWE SAF TR FAAES o4
V& 73R A2l MgS B8 o 2 0 2AE VIdE 5 ok aeg 95 fERe BT
wr} 27) wito] F7he) &3 (herding) Aol BWEFHT} 3t Frte] MEAe] HEFol Hs) #
A1 ol @i(anomaly), & 7HAe] o) F% @il o AF vehdrh 9
dtA o2 oAAE AW HEFL oAHe] gl $AFHY U 22 A0 AHo| AT
BT 7H4 Abolo] ko] Felgo] oA 7R E vERdthE Ho] 7]E e #Hellon oA
AL HalE drslr|e o] @k (Zingales, 1994; Zingales, 1995; Chung and
Kim, 1999; %%E Adst, 20005 HFA, 2024). g, weF Felgo] o] riAg FE s

A H Az ASEE AT THo] HEFe) THAe xatehs A oA 7havt o] HER
oA fFEvto s fAF A ZHd dE =l dHe oy weth

oleldt 7HAe] ol 5 Wl Uehhs $4F FEE2 NAFAAES HTo] vhe w3k, AEE
AAET v ags W ool ARNFAARS ] FAYE 7} o)A (irrational )2l AF(bias)ell T 47
wEE F olvhe AL A e o webd $41F 7H e ol 5 e A1 ol A (anomaly)
o shtz B F glon £a Hd= <ls] FaAEe] vart BAE ssdo] AXEE 20208 79
9 FgAdsl= $AF B A e gshliehd wRE|E ek o]eigt 2A|el= Bakal 2020
d11g 279 71% A3 AT AT Aee2 ~5811.1%, SKUEH2 479 Fejg
~2347.9% So2 Yeht A dm7ldat AT E S, SKUIEYAY, dp|dA2de, DBo}OIEﬁ“

1%, Ti‘i}ZHZ—rB T AT 5FES 20239 79 17U Aol 3 AR

oA AT FAbl Qloj PAF-HEF Fele g Eigﬂ FAAAA W Toe A
oA 757543& v«l Sholmg £ s Alee AlAk Mse] $AF $7F B sEd vAe
YIFE Al 7HA i FHEIE ol 83t AHE EEstaat gt TF7]"Z—:'q APEA Ha 4d o
A Am7t 2AERE A5 107708 ddSes 20009 149 2458 20239 129 28U7HA] #4315
B 712 $AF-EET e #Y dvee 2 dd 24EYEES 283l

e AR FAME AAE Age 7Ivkste] EAshHs Aok v AR JNE JHAE AAE AR
g7/ (stationarity) o] &<lek= Zo] Fasitty, F29 £9F Ave A AALE Hole Zlew
dEBARE, M Ame F4 58 £ QoD HdE AAEEs B 7}~“°l At webd

d

Ql
= E
2 AFE dd BYE HEs]d dA dld S92 AAS B3 A5 s FU did A5
A3 oRE Gkt
AAE 277} vA42 FE34 (nonstationary process)S RHol= A9 X} (difference)S %3

B AR Wste] BAE = Qi F, T4 7H4e] 2O Ao s 74]* FIES A ML=

1) “BEF WgrE 943 o Az, =744, 20243 39 209, Available from
(https://www . hankyung, com/article/2024032045341)

2) 78 e AF AT Apolo digh AAIE e HeH(2024)5 FHE

) “ORAFe] FEER= SNF BHEZ vl F7} AW, 2AUR 20239 109 179, Available from
(https://www. chosun, com/economy/money/2023/10/17/SOM4ZAGL3RE4D]7COVOCSAFMWY/)

4) “eXRFHE EAAES AspRY, F69193], 2020 7¢ 9Y. Available from
(https://www.fsc, go.kr/comm/getFile ?srvcld=BBSTY 1&upperNo=74442&file Ty=ATTACH&fileNo=4)

5) 2020 79 FEALS] HFE oFel® v F o] FEleS Hole P FEE0] 20234 A AXHAER o] AAS
Qe £ A= 20199 12€ 319 ofdell o] 2023\ 124 31 &) APEs, 5 4 49 ol Ul AZA7 EAlsk=
FAFE oz FAEh
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Holae HY o]F(two-way) 24 FH(fixed-effect) B3-S
FEUFE T A 2 -9 2ZE5RE FUtske] A
© 9% AEJ

Holtgle F AlAGe] AgAge] N0)2 4 ANAL] He
T AAG Abelol A7) ¥ ol EAgk A 4 vt
T 37 AAE Ase AR AV EABREA i SR A4S
oA F AAG Abolel] FHE BAV} glths Aol 714= 9]
o QlojA AT} BEF F7t Atolddle 7] d¥ ol EAletH, o=
& oudit}, ZEBR 2 ATe F

A7 S HAAZHEE ZE(ARDL)H 22774
T F7bel A= JFS FEA WA EA45HA
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= el F7) 2 Heg
37k AA DSl FAHE RSk A7) £

R (ECM)S Hg3te] Felge] AR Mssol &
o},

B A7 Aye vy 2k ¥A, 21 £9E
A FFgvte] 1% 5953 stolr] BEAHOE 593
A WEFe} $AF Alole] Felgo] ATk T ¢
7k A div] Asshe) Zes Jepdth 28y 2
2} ARASES] E ool BHG] T EARSE A to} FAAEo] ol Fusle 12
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w3, o3l FAAES] RAYHE BT W F 9T Bp AT AR Mgt 45
S8 SO WAR Yehta BEFo Am o BgE o] WAE Bl 95 $4F Hi
TRt A25S, HEF Bf FRIL 55 $4F $980] O ¥ Ao Yt} o 99l
RS0 $AF AHE B8 e T4 FASHEG O Foe Y3 dAE gL Ao e F
ek, whAuto g 54 #E W] dishA, 4150 ik 19 Amihud ¥H-ES UERHE W
AFE 22 g Bk ol 1 o)A & °xk $4Fe] fEAo] AAFE 98] 1 $UF FAlES
FopAlE AL 911316‘}131 71L Aol Bise vE ZevYo] $415e] B¢ o8y So= e

AT} B T "]74] 7] 8 E3s= ARDLY ECM 23 9] A= th33 Zt), A7)
T8 FAE Jehlle B85 71 A5y Al g5 oF 0.5 152 SAHeE fodnt. &, 94579
BETF F7t Atololl A71H o2 <k #F #AVE EAEE AR NE & s Aot} wek, o
ZA 3 error correction term; EC term)e] Alg FAX+= ek —0.08 AL 2 EAZ o2 uf$ Folglo
H o] HEFol 9MF 27} Atole] B (disequilibrium)o] FEFEE A7E oF 8% AER A=
Ag ofnlgict,

TS -19 A& A7 1% FolFE dtellA 19 45 F71ek BAASRE sk Fo #AE
Bolom ol2igh ¢k Wile AT FAES FTHUTE B4 dd AR Yo Aol dx|git)
Z, A BEFo 9459 HAggo] ARAFE (Y $4F9] 7H4 o] BEF 744 B3] shokvtd),
Fd AT Frhe At g Aok (FY FEEe Fokxivh), vyl t—5°e‘3’+ -5 # &2
AFE SAHLE st 59 g5 B, t:343 t-5¢ Hel&o] ALFTHE 23] td 459 TV
stebebe A2 fME & vk, o, A& A MgvE $4F Fbel nA= °3ﬁok°ﬂ &) Ao
A71E vugtd 1Y F2&9 74]—r«] 717 w9 A 393 599 JEF -1 JEF o+
FEE AR Ustitt, 2B E did i d mye] Ay} vy R A& 7Rk EYleld
Ak o7 A=t A2 Zlo 2 AodEn, viAgo R dd i myo Aol vhEA 1Y
Amihud HF-54d WFe BEFe AT 25 AR folstA] ddTh
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1. g 992 - 3% 2%
L g 292 24

AAE y; 7t 83A &3 (stationary process)Ql B9 y; &= Al mEt E¥shks Fddt ik
A, i B M= Foludk(non-spurious) ZFE £E317] fld o3 A 2 Fasit)
JHER B ATE WA AAIEY AdEE B3] A8l dd @< A4 (unit-root test)S A3
ot AAIG] STl EAHAA B3 87 (nonstationary  process)S HQITHH A
(difference)s E3l A4H A ]Oﬂ(stationary process)2 W33 & HX3t 5= 9lg o},

duirlo 7 F2¢o] AW ZF7} AAIEL v AAE &3 (nonstationary process)S Ho|x|wh 21
RS B4 AatEE 95 /\17%1%301]*1% 3= SEHRA (stationary prOCGSS)Ol Yehes 3oz
d#A Q. olF Ity fE B ATFE &l dd FEo 45 ZUF AlAE diskd
STATAY] xtunitroor 345 Z83te] Id 9= 7AA (unit-root test)S A8}, (Table 1) 2
A @9 A6 #Be S RojFr),

Table 1. Panel Unit-root Tests

HO: All panels contain unit-roots

Ha: Some panels are stationary (At least one panel is stationary)

Number of panels = 107

ADF Lag Panel Time AR
Panel Unit-root Tests Statistic p-value lags criteria  means trend parameters
-15.2436 0.0000 1.73 HQIC
Im- W-t-bar
-15.2018 0.0000 1.23 BIC
Pesaran- _
Shin Zttilde 23016 000000 0 None Panel
~bar Incl. Incl. o
- -specific
Augmented -14.5817 0.0000 5 Fixed
9 Inverse .
Dickey- | 7 -15.0497 0.0000 3 Fixed
Fuller norma ,
-14.7797 0.0000 2 Fixed
STATAY] xtunitroot 37} A @dhe 2 7FA] @92 g6l tigh ¥ ZF Im~Pesaran~Shin(IPS)

ZAA(Im et al. 2003)7} Fisher-type =, Augumented Dickey-Fuller(ADF) 77 (Dickey and Fuller,
1979; Choi, 2001)2 E+% =d(unbalanced panel)oll 2§ 7153 AlRF & 2z} 7|4 2-F<] Hat
E3 off, =AM 23 o, AR parameterse] BE JJAE] U3 SAFHA] e MAER 1R/-3HA
o wel o2 FAFE Atete HoE

Hd AAGE] DRI RS Sl 7P o 2t ol S4F Fo AAlge] ARD) FEHEES
W2, v, = py 1t 2T, 2 UERE S lY g, e AT 7 AAIDelY Z, = Al
o] Hit & A4 5& gt} oy AFTEL BE A ©l g8 p, = 1]t} 0|1, Im~Pesaran-
Shin 773} Fisher-type 747§ 25 i/ "Had & A olide] elx p; < 0ot el &, HEL
Ado] 7|Z4dntd BE 4dF F7) /\]741"30] H73 A AIAID2 ofU HAxgh & 7]§] ol dellM A4
AAEY 7 A= -4“]3&‘3}. T AR B AR A afre] B} FA o] ke vk AR}
Ao] 717+ 3 Y7 o] Z]X]%"%ﬁ AR parameterQl p; GA] WAEZ {3tk 7Hg s

Im~Pesaran~Shin ZA oA error term?] ¢, , & A7’ (serial correlation)o] EAls= A-9-9F &
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AeHA ke BF BF A5 7Hsdtr ol= ADF AlakE AAste A= 28% 4 vk, ADF A&}
Aeollq 4 Ax-E AHshs 7|E22 HQIC W23 BIC Wao] AMgE9len 747F 1,737 1.230]
AelgQtt. ADF Ala} g0l A#glo] 2 W-t-bar BA122} Z-t-tilde-bar A% 25 p-valueZ} 09
A3t AL, & EE AV d9Es EIkidE 7MEe 7124 EdY. Augumented
Dickey-Fuller A3 o A= AbAZ o2 ADF A|2HE A3} Inverse normal ZE AlXFFG.e™ ADF
Alzke] Aol d@gle] BE p-valuer} 0o 2538t #AF71de] IPS HAH npx7A= 712 = AT,

7t AAEH AR e £7} AAIGel M= 22 F4E A-83te] IPS9 ADF &9l
RS AARFHAL ZE AT @92S EEsite ARVPEE 714 ESlT &, A 71900 a5t
BET 7 AAIEEC] 38 7HE & dsol EEATh

2. 94 38 2A

A y,ob z, AADo] 3 Wel RS Faf A AALE wake (1) g, F AAGe] AFEH,

y, — Br)o] 10)7} He 58 4 “F AA DS 2 E(cointegration) o ekal A elshn], of7]4

= 2% W (cointegrating vecton7} Heh, F Al Qo] FAR #7e] glrhel T A Qo] Al
25 glo] A7) 73 (long-run equilibrium)ol] =23 2= 3 7} AJ- o] F A|A| L] zpo], & Felge
dAsicka Akt £ 9},

B AT E ol2lgt FHE Bl o dd AlAIge] ofd X}EOH g3t HE 71999
SAF Frkel HEFE F7) Alolo] FHE BAZF EAISHEA BFstnk. F, AR A F7hol theiA
T AAIG L B FE Ao A g, Fr|Hom F FI} Alﬁﬂ % | &3 —Er«l Ao sk 3]
7Fed Aolt}h, of7)A, 7t 7194e) FHE HE} 35 daE glon nhsA EAgtta 71
STATAZ} AF3He xtcointtest 345 g3t F Al 7410—34 %ﬂ‘i‘— HA EA ARE Fels
0] 7Fs3ttt, xtunitroot 49} wiz7AIRZ H 7R 27 (option)& ThEA AAske] 7 2319 whet
SAE FAC dek AR A gEkAEA #R1skg e Kao(1999), Pedroni(1999, 2004),
Westerlund(2005)¢] 74 #2418 #8813}, Al 7FA A4 2% 278 sd(unbalanced panel)$
383t 71 ¢ Nk AR 77 SR Avhe AAl 7o) Hasit), o, AAlE F7he] missingoluh
gap< 3834 gdorg A FHoAY AZH} QI B 7P AT o) BFAE AZHd

Ho

tAske] EAait. &, F29 Fhe 2add dad A%AE AR

Ad FHE WAl Ye ACw RPHE F WF He] Ay, =1,6+7 0, e, B UEAE
i 2t A, & 719 BAISKL r ARRE, & dRHday)E »}EMD} aEEE B TdaE 20239
128 259 A 7152 ol Yo A T 107709 SATE A AL e S
2 945 7L AAGe] 99 Ang ARSI g, 7, 1(1>°h ;o] W7k B oy,

bl T #AVE givka 7hgshed £ ATelA 45 ket TAE Al s Ao F Aty
T 1, BET UF g SR st = 3% W (cointegrating vector)E YR 7iE
1ol £ iE Begel afe FHR WEE JiAE AoE JMsT Z,E N V1YY vEEy
2 ¢l(deterministic terms)& YERH gy, 9F FHE FAE gl 8UE 2 FA4(rends)S £33t
e, oS YeRd

FHE Aol AL “BE Aol y,, 9 z, Abolol FHE AL Qv ola, e

HE el FHE BAZ U mE AR gidod FHE BA7F Jdielt}, Kao, Pedroni,
Westerlundﬂ AAE HAAL e, o serial correlatione] EAE=xo] wat ztr] Modified

Dickey-Fuller 7, Modified Phillips-Perron ¢, Variance ratio®] SA%-S FalaL, A48 E3el=A,
Hd 3fr(panel-specific)dt 815 0] EA=A], 2 327 HEZL WA o wat L&A (5, ZE

719elr FLdEA) Soll wet AddEs sAFES 254 FEkin
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(Table 2)& 3 B8% AA| 2ok A= HolEth |29 Zxdo| ¢, =pe,, | +v,, < T
g 34, p, & AR parametero|t}, Kao 73 lA¢] A% Modified Dickey-Fuller 1= AR parame-
tergo] 7|A ol whel =% 2oy 7143, Pedroni 74 oAl ¢] Modified Phillips-Perron ¢+ 7§An}ch
U2 AR parametersg 7IdE AL 7R3 =8 Westerlund 737 o4 2] Variance ratio= dl&%
FAE] ok v o] &3te] BAIFS AAISH=T AR parameterES 7 JRAwicE AV thEA)
AAgshs Aol 7hssict, JAl 107719] $43et BEF F7F AAIGE g did 382 AFS Qs
(Table 2)¢] A#E HWH, FAMo] 23 oF, I3 HEY AR parameter’} /fAEZ 3153+
S 0% FHsHA BE p-valuer} 0ol 2HICH F, ZE oA F AAL Aol FHE
fiths FAF7ML 717 2R eR, ATl 9415 F71e BEF E7F Atololl 3AE
EAFE 7Hgaa 7 AAL Aele] 37 @9 (longun equilibrium) JHE 1eld BYE A gtol
T AAIEe F7 b Aelge] AR dFEe] 45 7] d&Eo] JdEA B

Table 2. Panel Cointegration Tests

HO: No cointegration

Number of panels = 107

ADF  Panel Time Cointegrating AR

Panel Cointegration Tests  Statistic  p-value
lags means trend vector parameters

Ha: All panels are cointegrated

Modified -24.8664  0.0000 1 Incl. None

Kao Dickey- Same Same
Fuller ¢ -24.8664  0.0000 2 Incl. None

Ha: All panels are cointegrated
Modified -37.8999  0.0000 2 Incl. None

. - Panel- Panel-
Pedroni Phillips- . .
Perron ¢ 418834 00000 2 Incl.  Incl. specific specific
Ha: Some panels are cointegrated
Variance -5.0416 0.0000 0 Incl. Incl. Panel- Panel-
Westerund . e o
ratio -39723 00000 O Inc.  None specific specific
Ha: All panels are cointegrated

Variance -2.9249 0.0017 0 Incl. Incl. Panel-
Westerund ] o Same

ratio -22346 00127 0 Incl.  None specific

m. 5+ AAEe] 37 23 A A3 &4

1L

A g

M
=]
b

J
axi

r
p

(Table 3y 7t B4olA] Abgshe WES] o] 3 AN g vehdeh, H578(2029)9] 24014
$AF-HEF Aege] AADH WSS 2Pe] 3] Amihud W5 TS FARE
Fold Hoz Yehtons $HFREF Jelg s oo 9T AP vEE WFES
2440 Estel dntg =He90

0) zt W5 o] Aot 72SAIRRS #53(2024)8 Hx.
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Table 3. Descriptions of Variables
Variables Definitions
UE M T/t 2&F F7F Ao|9] W g
L# Diff(%) 100 (253 &7-2MF F7N/E&: 7h
LH#O|M #= AL L12 t-1¢Y, Lbe t-hY
OMZR AQIZ(32H|L E3H);
o, TeT TAaslCo o =]
L#RET.P(%) L#OIN #= Azt L12 t12, 155 t-52
PRC.PRE tY M= Z7t
PRC.COM tY HEZ ZJ}
L1.PRC.PRE 1Y QM E7t
L1.PRC.COM 1Y BEEX 7t
D.PRC.COM tY BEER Z7F - (t-1)Y EEF £7¢
Q= EAF0| LRt MOl A|7tFH;
FRGN.CAP.P QM ZMYARIEg MR AL
o= 2E e 109E
A7 QMR ARFRAIA CH o] EX[ZHE0| HQ5F OMZ H|Z o|lH9
FRGNPT.P(%) Sha BTG TR TR ER R He smeae
QIZQl EAAS0| LRt HEFO| A|7tFH;
FRGN.CAP.C HEZ ZIIQR0ULS HEZ AL
o= 2 L HioH
24| AFRFZRAL H o| EZIRF=EO0 o5t HER OMX HI= o|H O
FRGNPTALL(%) ;-IX'Ille igrzﬂ'l/\l 9—]2\_ T I' I-E | E‘l'rn_ EOTQI- Td—r‘ |‘6 9]% E‘—‘I‘I’
_|__|_I_/ ooT T
L1.FN.B.NUM -1 =0l BEAAMEL LM i 23 s =
L1.FN.BAMT -1 =2 BEAAEL 4 =04 ta T9e BH
D.FN.B.NUM (t2 - t-19) dY OfH| Y =2 BEAAEe 4z #ii¢ S& T De =
D.FN.B.AMT (tY - 1) HY o] BY 2=0 BAfArES M i+ 3% tid H= T
S0 OHeE 1Y Amihud(2002) H| -5 AHE 1Y EISI 2|4 HEZ| o
L1ILLQ.P 1Y o4l 21 #E2|E9 O|8B T 5, Y 2SS HUUE U= BAR
YE HAHFOZ L0 O 21¢9 HHALE 1510 M=
E&30| tier t-1U Amihud(2002) H| 55 A& 1Y ESI 2|4 HER| o
Liac 1Y O]l 219 HE2|59 O|F8T £, YE +AES HHUS U= BAG
YE HAHFLR L0 O] 21Y9 HHALUE 1510 M=
BEFo} X3 219 A7 #A(long-run relationship)E A Ws}7] 918k B4 7|3k T8 F73]
Suaty] 98, 20199 129 31 oMol AgEle] 2023d 1249 28U AA F715H AlgelM A=Ex

32 fo

()]

=

B AT 10708 ddeR (5, i 49 ojde dd B E4)) 2009¢ 1€ 2¢5E 20234

29 28U7kA]e] AW F7t AAIEe di3 did AR EARES ALt &, 3AR Bl e
QAT REF Z7} AAIE Atolo] 7] @8 (long-run equilibrium)o] &A|8}==] &eleta 7alg
. [e=4

o]
o) Al WEEe] $AF AS dSsvl BALOE fold A Feldh

[t

o

(Table 4) SME g FHERHS #8317]0] A SHF2] dd FolFo] /(0)H, $AF-HE

% A2 gel AR WEe] 4 3 E!

(two-way fixed-effect) 282 A}1-83}%] W =

of vee(robust) 5/ ol-§3te] BELAE 238t 2 MEBE 5%, 1%, 0.1%2] fFofFES vl
t

(
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Table 4. Results from Panel Two-way Fixed Effect Models

(0]

(ii)

(iii)

(iv)

(v)

RET.P RET.P RET.P RET.P RET.P

L1.DIFF 0.005764™ 0.009151"" 0.009143™ 0.009140"" 0.009002""
(2.94) (4.36) (4.36) (4.35) (4.28)

L2.DIFF 0.000434 -0.003334 -0.003334 -0.003332 -0.003893
(0.19) (-1.31) (-1.31) (-1.31) (-1.54)

L3.DIFF -0.003861 -0.003942 -0.003942 -0.003943 -0.004149
(-1.85) (-1.72) (-1.72) (-1.72) (-1.82)

LA4.DIFF -0.002503 -0.002895 -0.002895 -0.002896 -0.002282
(-1.40) (-1.50) (-1.50) (-1.50) (-1.18)

L5.DIFF 0.000707 0.001551 0.001551 0.001553 0.001832
(0.51) (1.06) (1.06) (1.06) (1.26)

L1.RET.P 0.024999"" 0.024967 0.024956™" 0.024706™"
(4.13) (4.12) (4.12) (4.06)

L2.RET.P -0.003071 -0.003104 -0.003095 -0.003698
(-0.60) (-0.61) (-0.61) (-0.73)

L3.RET.P -0.003532 -0.003565 -0.003566 -0.004345
(-0.76) (-0.77) (-0.77) (-0.95)

LARET.P -0.006375 -0.006408 -0.006411 -0.006041
(-1.45) (-1.46) (-1.46) (-1.39)

L5.RET.P -0.015896™ -0.015931™ -0.015933™ -0.016932"™
(-4.09) (-4.10) (-4.10) (-4.43)

FRGN.CAP.P -0.037111™ -0.036205™" -0.036440™
(-3.52) (-3.41) (-3.43)

FRGN.PT.P -0.000908 -0.000906 -0.000870
(-1.41) (-1.41) (-1.34)

FRGN.CAP.C 0.006808" 0.006794™" 0.006936™"
(3.60) (3.59) (3.66)

FRGN.PT.ALL -0.000105 -0.000108 -0.000127
(-0.11) (-0.11) (-0.13)

L1.FN.B.NUM 0.444399 0.432206
(1.53) (1.49)

L1.FN.B.AMT -0.046597 -0.044765
(-1.14) (-1.09)

L1ILLQ.P -0.005735™
(-3.42)

L1iLa.C -0.004624
(-0.09)

C 0.101994™ 0.102117"" 0.112744™ 0.112452"" 0.120623™"
(18.68) (19.58) (7.89) (7.87) (8.34)

N 359,480 359,460 359,460 359,460 352,047
adj. R2 0.009 0.010 0.010 0.010 0.011

t statistics in parentheses

“p <005 "p<001, ™ p<0.001
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QA B3 (Error Correction Model, ECM)-& ©o]83t A58A 43
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&3 2l CS-ARDLY CS-ECME o]-&3}e] #2493} t}(Pesaran, 2006; Chudik and Pesaran,
2015, Ditzen, 2021).

X A AP AA S = common correlated effect7t &4 oFS A3 AA-L STATAS xred?
32 ALREFYg e Pesaran(2015, 2021)3F Fan et al,(2015)94] AAJsl= CD statistic A2

7) FAE A5 AFrEF-d AR M wlE” Available from
(https://www. hankyung. com/article/2020052874351)
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(Table 5) o] 893t} T3 ete] £AEL pvalueE oJn|alH, $4F9} BEF] 27l )8t com-
mon correlated effecte] & ¥ tf3t CD-FAFES] p-valueZ} 00 ZHIER FAHSZ weak
dependence?] #AF7Hd o] 71Z= AL strong dependenced] @7 o] X|A] =He AL &2l 4= Q.

Table 5. Cross-sectional Dependence Tests

Testing for weak cross-sectional dependence (CSD)
HO: Errors are weakly cross-sectional dependent.
H1: Errors are strongly cross-sectional dependent.

CD CDw CDw+
Pesaran(2015, 2021) PRC.PRE 2,133.42
(0.000)
PRC.COM 1,973.53
(0.000)
Fan et al.(2015) PRC.PRE -8.72 220,000
(0.000) (0.000)
PRC.COM -22.47 200,000
(0.000) (0.000)

1) CD test is based on Pesaran(2015, 2021).
2) CDw+: CDw with power enhancement from Fan et al. (2015)
3) P-values are in parentheses.
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Hito| AR} ®fFE 37] 238 CS-ARDLe| 4 A#o|n, (Table 7) = JdW BJ ol A3k HFE
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olt}, (Table 6) o] EAlE #7] #4 A% (Long Run Est.), & LR PRC.COMY] &A= 7+ 7jd
A il g A (DS FA4 F AFEe] S FAF Aot
CS-ARDL E3< vehlle 2] (1) ofgel #2 CS-ECM B3 o=z w#s 4 gl
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O

o714 AE 12} 2HE-S YERH, error-correction term(Z, EC term)9] A5l ¢, (1) 2lellA] 9]
(1=)) ¢ s, 7] F3 oz 2Ho| drnh} W27 do}=AE KBelFE= adjustment param-
etere] @3} £H 9] & (error-correction speed)E o|ndltl, & x,9 y, ¢ F AALG Abolol Z7]
#Al(long-run relationship)7} ZA3cHA, ¢, # 00] & A olth(Pesaran et al., 1999; Ditzen, 2021).
CS-ARDL R& 7 wix7tA 2 2+ 71 7hA] 79 459 BEF F7F 7ke] 7] 7% (long-run equili-
brium)¢] Wal= 6,2 B0 4 3lon (Table 7)d BAE #7] @8 Al4(Long Run Est.), =
LR.PRC.COM9| %4 AFE zt /18 A 59 A7) @8 A5 HFS BAG Aol

Table 6. Results from CS-ARDL and CS-ECM Models with a Lag of 3

CS-ARDL CS-ECM
(i) (ii) (iii) (iv)
PRC.PRE PRC.PRE D.PRC.PRE D.PRC.PRE
Short Run Est.
L1.DIFF 424523 30.2333" 424788 30.2464
(2.80) (2.22) (2.80) (2.22)
L2.DIFF -1.5920 9.4312 -1.6070 9.4533
(-0.12) (0.69) (-0.12) (0.69)
L3.DIFF -17.5258™ -14.6259" -17.6659™ -14.8002
(-2.68) (-2.02) (-2.70) (-2.04)
L4.DIFF -6.8235 -6.6358 -6.6889 -6.5073
(-0.71) (-0.65) (-0.69) (-0.64)
L5.DIFF -14.4119" -14.8187" -14.4272° -14.8385"
(-2.29) (-2.40) (-2.30) (-2.47)
L1.PRC.PRE 0.9222" 0.9255™
(104.03) (106.75)
L1.PRC.COM -0.5750"" -0.5774™
(-7.94) (-7.90)
PRC.COM 0.6076™ 0.6066™
(8.07) (8.03)
D.PRC.COM 0.5749™ 05774
(7.95) (7.90)
FRGN.CAP.P 1.5968"" 1.6030™ 1.6021™ 1.6079™"
(3.94) (3.96) (3.95) (3.97)
FRGN.PT.P -424.1801™ -419.6440™ -424.4128"™ -419.8833™

(-3.61) (-3.59) (-3.62) (-3.59)
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FRGN.CAP.C -8.0284 -8.0919 -8.0274 -8.0965
(-1.47) (-1.44) (-1.47) (-1.44)
FRGN.PT.ALL 61.0248" 56.2863" 60.9214° 56.1274°
(2.47) (2.52) (2.47) (2.51)
L1.FN.B.NUM 0.0221 0.0221
(1.30) (1.30)
L1.FN.B.AMT 0.1261 0.1265
(1.21) (1.21)
D.FN.B.NUM -0.0255 -0.0254°
(-2.00) (-1.99)
D.FN.B.AMT 0.1250 0.1250
(1.09) (1.09)
TREND 748.1465 -111.6079 776.1664 -91.1128
(0.37) (-0.05) (0.38) (-0.04)
Long Run Est.
LR.PRC.COM 0.3855 0.5484" 0.3880 0.5572°
(1.15) (1.99) (1.15) (2.02)
EC Term -0.0778" -0.0745™ -0.0778"™ -0.0745™
(-8.78) (-8.59) (-8.78) (-8.59)
N 127,934 127,934 127,934 127,934
# of groups 107 107 107 107
# of CS lags 3 3 3 3
t statistics in parentheses
"p <005 " p <001, ™ p <0001
Table 7. Results from CS-ARDL and CS-ECM Models with a Lag of 0
ECM
(i) (i) (i) (iv)
PRC.PRE PRC.PRE D.PRC.PRE D.PRC.PRE
Short Run Est.
L1.DIFF 51.6693 325573 51.6693 32,5573
(1.75) (1.62) (1.75) (1.62)
L2.DIFF -2.9264 13.2092 -2.9264 13.2092
(-0.29) (1.30) (-0.29) (1.30)
L3.DIFF -14.3911° -12.7441" -14.3911° -12.7441°
(-2.53) (-2.28) (-2.53) (-2.28)
L4.DIFF 1.6094 3.2227 1.6094 3.2227
(0.29) (0.66) (0.29) (0.66)
L5.DIFF -15.9710™ -16.4606™ -15.9710™ -16.4606™"
(-3.13) (-3.80) (-3.13) (-3.80)
L1.PRC.PRE 0.9155™ 0.9176™
(100.26) (102.11)
L1.PRC.COM -0.7264™ -0.7275™
(-5.94) (-5.95)
PRC.COM 0.7616™ 0.7611™
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(6.07) (6.07)
D.PRC.COM 0.7264™ 0.7275™
(5.94) (5.95)
FRGN.CAP.P 1.8058™" 1.78917 1.8058™" 1.7891™
(4.21) (4.22) (4.21) (4.22)
FRGN.PT.P -417.5402" -413.8101™" -417.5402" -413.8101™
(-4.26) (-4.21) (-4.26) (-4.21)
FRGN.CAP.C -4.7544 -4.9002 -4.7544 -4.9002
(-0.69) (-0.77) (-0.69) (-0.71)
FRGN.PT.ALL 76.3963" 72.5054" 76.3963° 72,5054
(2.18) (2.24) (2.18) (2.24)
L1.FN.B.NUM -0.0118 -0.0118
(-0.73) (-0.73)
L1.FN.B.AMT 0.1202 0.1202
(1.59) (1.59)
D.FN.B.NUM -0.0092 -0.0092
(-0.98) (-0.98)
D.FN.B.AMT 0.1090 0.1090
(1.30) (1.30)
TREND 163.0420 39.8623 163.0420 39.8623
(0.07) (0.02) (0.07) (0.02)
Long Run Est.
LR.PRC.COM 0.5509™" 0.4967 0.5509™" 0.4967"
(3.04) (2.60) (3.04) (2.60)
EC Term -0.0845™ -0.0824™ -0.0845™ -0.0824™
(-9.26) (-9.17) (-9.26) (-9.17)
N 359,480 359,480 359,480 359,480
# of groups 107 107 107 107
# of CS lags 0 0 0 0

t statistics in parentheses
“p <005 T p<001, ™ p <0001

CS-ECM E2.8-& o|g3}e] 43 Ayl (Table 6) 3 (Table 7) 2] 2] (i), (iv)ol L2kt ¢1¢]
21 (1)F (2)oA4 Bl AXH CS-ECM T3-S CS-ARDL 23 o] Wd2oz gast & glomz ()7
(i), (i<} (iv)e] 4 ZAoE A9 FU3lth, (Table 6) & $4159} REF F71E9] Jdd 9|
AlzF M52 37) Z3HsF CS-ECMe] 34 ZAFo|n, (Table 7) & AThd o] Az W4E X314
%2 ECMe| 4 Aol

(Table 6)#} (Table 7) 2] ARDL 34 Ax}<l 2 ()7 (D)2 xfole} ECM F4 Axel (i) (iv)<]
zlolE 71 AW WeE AY 7 FARES] ¢l ) H4(L1.FN.B.NUM X+ L1.FN. B, AMT)
o] X3t oF e A diy] Zd $ul4 S5 HS(D.FN.B.NUM 5+ D FN.B.AMT)2] 23 &fo]
th, (Table 6) ol F&H42l BU 45 F71E &3] Y8l A <=9l FAAE2] w5 Y
W] Al FAXE £, 590 il 25 FAHeR FoshA] eskth 1By, Ad o] g
% W5 T ovls % D FN.B.NUM)7F 5% #94F st BAI4o2 fodt 29 #s
HJtl, Common correlated effect® E£33}A] ¢52 (Table 7) ¢ Aol = A Az} Wae A

gyl Bl F8 W wE BAG0R FohA Rodth Z, gl BAEe AT Y ol
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ATl gk o=l B l%‘—(FRGN PT P)JJr E%TQ} T*d% E%E
(FRGN.PT ALL)®] Al R3& HJEHE veht Sr 2 die ek
T2 e Bf vFo] 45, $AF i B e AFerE
okl 9]Fel ExRIE] HEF(LAF) F2ld Bo(FHe) A7
}ﬁ e olxlth, 919] 9=l vl e WrEe] A} 9 &

AT M4 Wgel A TS T v Ao ofd oz deE

Soz A7) #3 BAE JeEE BEF F7} "4 (LR PRC.COM)4| tiaiA], (Table 6) <} (ii)<}

(iv), Table 7) 2] ()FE (iv)olx FHE AFTHES ¢ 0.5 IAFZ FAKHLE FoJdtt. &, (Table
6) 2l 2 (i)ellME AlF7t 0.5484% 5% ol atollA]l SAIH 2 Fofglon 2] 79 2 (i)olr] <]
A 0.49672 1% o5 stolli] BAZ R fojglons ST BEF F7} Aold] A7)How
ool 78 #AE EAEE Ao g AT £ S Aot} wF, 2 A3 error correction term;
EC term)9] 75+ FAHA= tgk —0.08 AFZ 0.1% Frol5< 3tellr] SAH 22 vfg- Folgon o=
REFel $AF F7b Atele B¢ (disequilibrium)o] #& Jel= W] 717 F, wjd oF 8% AF=
z7drka M 4 ok

(Table 6>94 ﬂa]%sﬂ A2} M55 (L# DIFF) ol -1 #2]&(L1.DIFF)9] A7} 1% o5
ol td S0F Frhel TAK R foldt o] WAE HYon ojget g WA ST FES
TEUTFE BT dd nA w5 mYolM e FLA UEtth S, AU BEFe A5 Fgol
AN (F, A5 7140l BT 714 vlg] welxintd), dd 47 Frhe Ae&s F3
Hhgko g Apsit)a S| E 2= olu} u}u&, (Table 6) 3 (Table 7) ollA] t-3d3} -5 Fe]&o] Al
nF ARCE fog 5o & k. =, 343 59 Al go] ALFE 237 19 4179
T7h= skEehe o0& vehd, ‘W—r ke Ad AEede 2o WFe R, HFe %“’ °e‘ Hel&
3.%01 M—t— Aoz »:%%%D} ﬂﬂﬂ%gl *li} F7F 5 F7

:lo

o
—17.5258, t-54& —14.41199}, ﬁQFO]'“‘ t- 10'-4 7:]]—1‘ a7} UHT 7] t-34%} t5°'-4 Oﬂﬁ*
gkl o All=e Ziﬁ-ﬁ Jd' gt 28EE 9d aya5y 23 Ayl vixVAR o
T a3t Aoz N 4 rt.
npAg o 2 FolEg FEHTE 3]'% id 3AET RPN FY AT FIES Asied B
Hoz Fogld dd Amihud H]f-54 H4-(L1ILLQ.P) = TAXHSR fF2|3lA] kol (Table 6) 7}
(Table 7)o ®is}A] gkgte},
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