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A7 Ay Ak Markowitz(1959)= FAAE ol 71Ul & sl A 49)9] RAre
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Fama(1998)= el 41532 o] @4we 4Re Bolw &84 A4S gL &
Gleke SHEAQ) s x]xqauq Q3 TR} v F e Holeka A A} vel Ml
Aoleba ¥ 4 girka F3@ch

FeH A FEEe B4 gRAQ Ador AwlAe YA
FAS T QAHOE WAAE o Pl 2YAS AH WA R BARTH: A%
Nzz vk ww GuATee FA47 g e el °ﬂ o JFoz HFe A
g A9 A 9 5 A3 Ao Bt aggHe FEoR 49+ Aok
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g Sle & 5 gloh ek opugt felE FARE Ak ZkA]ef oe) b Bl S
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# ¥ 2] A (leverage) o] &3} W54 ¥ = (volatility feedback)o] & 5] Uth Black 52
T WA HuA AR o]f & t7]9] Mol 7] MEAdd ()] dFS FE
A& SAR 719 7H7E wobA = A5 dlH el A (leverage) 7} 58|l Ho] F241& Al

Fo7t FURE . Ae AANEthBlack, 1989) WEA I =w¥(volatility
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<3 1 > Descriptive statistics of return
Note: Return=Return =1In(p,/p,_,) % 100
KS:kospi, SK:skalo]H 2~ HD:hyundai, LG:g3}8}, PS:posco, DW:dow, AP:apple, GG:google, AM:amazon,
MS:microsoft, NS:nasdaq, BT bitcoin, ET:etherium, Med:median, SD: standard deviation, Skw:Skweness,
Kt:Kurtosis, ADF:Augmented Dickey-Fuller Test, LB:Ljung-Box test, 3¢] () ¢+ 7+ 39 A9
p-valueZ YeRY.

Returns

Mean Min Med Max SD Skw Kt ADF LB

Panel A: Korea

KS 0013 1401 0023 0987 0209 0609 2252 (_09020%5) 8:22;)
SK 006 -3177 0055 2937 0929 -0132 0529 {080%%7) ((2)?22)
HD 001 2394 0 3593 0743 0267 1286 (080%2()9) 8:2@8)
LG 0015 -2871 0064 3894 0842 0089 1489 (080%7()6) (82338)

7878 2923

PS 0022 -2494 0000 3268 0881 0149  0.655 00000  (0.087)

Panel B: US
DW 002  -2.047 0 1218 0265 -1.326 11.585 (090%%% 822;)
AP 0054 -2806 0033 2733 0553 0234 3925 (0801()807) (8(8)(1)2)
GG 003 -2373 0039 2037 0523 -0.689 3.008 _((1)%3(7);5 ((1)212)
AM 0086  -2.322 0.08 5391 063 0871 10.446 {090%%7) (8232;)
-10.172  13.07

MS 0052 -3232 0041 3169 0531 -0139 6.233 00000 (0.000)

Panel C: Cryptocurrency

-10.323  2.498
NS 0.036 1.825  0.039 1393 0.357 0.82  3.669 00000 (0.114)
-9.363 0.002
BT 0129 8851 0162 10302 1.941 0.116 3915 00000 (0.963)
-8.857 0.553

ET 0143 -12257 -0.025 11231 2845 0132 2157 (0.000)  0.457)




<E 2 > Descriptive statistics of Log(Volume)
KS:kospi, SK:sk3lo]H9 2, HD:hyundai, LG:lg3}8}, PS:posco, DW:dow, AP:apple, GG:google, AM:amazon,
MS:microsoft, NS:nasdaq, BT bitcoin, ET:etherium, Med:median, SD: standard deviation, Skw:Skweness,
Kt:Kurtosis, ADF:Augmented Dickey-Fuller Test, LB:Ljung-Box test, <] ( ) ¢+ 7} 39 #A5¢]
p-valueE LERH.

Log(Volume)

Mean Min Med Max SD Sk Kt ADF LB

Panel A: Korea

KS 8556 8265 8547 8917 0124 0341 0111 OB AT
SK 6531 6046 6523 7227 0186 0215 0135 o8 (0E0
HD 5678 5255 5665 6431 0178 0564 0795 (6%8(7)) ?g-(?g(%
LG 5361 4927 5358 6055 0174 0406 o184 OO0 QT

6805 10241

PS 5417 4998 539 6280 0180 088  1.787 0.000)  (0.000)

Panel B: US

DW 431 3662 4422 4916 0278 0398 123 5o (o0
AP 7450 706 7436 8059 0161 0728 0786 S9N G0
GG 6167 573 614 6775 0158 0758 0916 3 BRSO
AM 6562 6164 6539 7219 0177 0702 0596 ool oo

-6.601  74.994
MS 738 6871 7365 8126 0154 0.792  2.099 0.000)  (0.000)

Panel C: Cryptocurrency

-7.328  181.57
NS 628 588 6.28 6.645 0.073 0353  4.728 0.000)  (0.000)

_ -4.782 46716
BT 4322 1408 4389 5285  0.503 2.167  9.398 0.614)  (0.000)

-5.324 14091

ET 4513 2004 5145 5997 1465 -0.766 -1.123 0.000)  (0.000)




2 Al A= GIR-GARCH-ME & & o] g3lo] 3] aepngE F48taL, &g -%zgﬂi
Hat WgAE BAste GJR-GARCH(, 1)-M-Herding 2. 88 #&3to] 4]
S g 7)o BA A= <¥ 3>3} 2l <E 3>¢] Panel Adl GJR—GARCH(L
D-M-Herding ¥4 2¥& 49 w9, doje} SK= 913 Zeu]d shapulelQl 67F &)
Zhe M 1% foFEo A BAH o7 o sk, POSCOE &(-)9 e 7k H
5% elgol A BAH o frefnsith LG F(He] ghe 7Y BAE o froln|EA]
& Ao FAHNY. F ddiet SKeF POSCO9| 49 FAA o2 fov e 93
zejulo] EANSAN LG SAH 02 frofn| e 913 Ealul?.ﬂol EAEA =t wdA
AgE A AdiAsA7E 2420 02173 - 00452 vt WEAdol 1% el A
SAHOR fromg Fow FALJNT vAWEA etrE] (& A¥EY, SK,
fAd 283 POSCO= +(-)9] gho & 1% frolawelA SAA R Fovsitt % o
3719E eAAQ Fr2=ell o A whgsh= vt wisge] vehdth LGe| 74 F(+)e]
EAQ oz §onstx &l Panel Bel #3 deingE A
Hitgkel @diA-EA POSCO, LG, SKe.& uehtal, 3 stepvee] ZFaas
Az 27t 7HE & o UEbth ] sEEE BE 2] o] EAET
<E = v 7)de] B4 Aol <3 4>¢] Pane Al GJR-GARCH(, 1)-M-Herding
B Azs AHEE 98 Zav seluEeo) §i= AMAZOMo] -54870.2 &(-)<]
groluh 1% ool BAH oz frofnsith 1 99 71e K9 goz FAH
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A E = Ao 2 M e <F 5> Panel Ao GJR-GARCH(1, 1)-M-Herding 4
At A EE, 99 shepueel 0x nEDw ol wE e gro] entoy)
HIEFRQIL FAACZ: Fonstx] &Stk udly W& A5 (& vEZAIR
-0.0912 5% ol Al SAHLR fon|gh o8 REHYUIL ojH g ()9

S A EAR o7 SonaA] 2okth wabd pAslE s A A0 2o )
g5k Hltd wiggde]l UEhARE RlESRIN FAM R frojn|siths Adt
E=Z 5tk Panel Be] o3 sleug & AR, o]f 2] <] Hyto] 59112 H|ER
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<FE 3> Korea : GJR-GARCH-M-Herding

= g T T 1+/'L2Tt2 o FhyTE 3+5(\/7/HT)+€1’ hy=w+o§  +Bh + &G g,
Herding-& H; T =H,xd,9 H,=/0 L) / b /0 ,) oy, = KospiAl: 9&e] 20y
RS el HY, = wlume,/volume, ,, SK:skdtolHlZ:, HDhyundai, LGilg8, PSiposcod. LB
test:Ljung-Box test, JB test:jarque-bera tests WEPH. vt AAEE /(o +¢ ) Y. #9 () ke 7
319 A9 p-valued UEb. 957 1%, 5%, 10%+= 2H7; soex, s, w2 FEAIE.

Panel A @ GJR-GARCH-M-Herding

SK HD LG PS
03% 0,082 20073 0.807"
Ho (0.235) (0.000) (0.870) (0.000)
-0.071° ~0.016™ ~0.029 0072
i (0.087) (0.000) (0.474) (0.077)
0.004 ~0.003" 0015 ~0.056
Ha (0.915) (0.000) (0.705) (0.174)
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A 52 1.303 1 3667
Panel B : Herding
SK HD LG PS
Mean 1255 159 1541 1587
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(pvalue) (0.000) (0.000) (0.000) (0.000)
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<E 4> US : GJR-GARCH-M-Herding
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Panel A : GJR-GARCH-M-Herding

AP GG AM MS
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! (0.001) (0.036) (0.000) (0.002)
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Panel B : Herding

AP GG AM MS
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Min 0537 0576 0 0510
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(p-value) (0.000) (0.000) (0.000) (0.000)
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< ¥ 5 > Cryptocurrency : GJR-GARCH-M-Herding
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Panel A @ GJR-GARCH-M-Herding
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Panel B : Herding
BTC ETH
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<2l 1> SKe} POSCO<2| Herding, Vollume, Return, Volatility
Return=1n(p,/p, ;) x 100, Volume=Log(Volume)%.
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<2l 2> LG} Hyundaiel Herding, Vollume, Return, Volatility
Return=1n(p,/p, ;) x 100, Volume=Log(Volume)%.
I{i?t (herding) = H, xH},, H, = U”l””wi/wlumeim H, = \/(hz',t/hm,[) X \/(hi,t/hz‘,u> s b, = kospiA] 4
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<22l 3>BITCOINz} ETHERIUM2| Herding, Vollume, Return, Volatility
Return=1n(p,/p, ;) x 100, Volume=Log(Volume)%.
I{i?t (herding) = H, x H,, H, = volume, / volume ,, H, = \/<hi,t/hm,t> X \/(hi,t/hz',u) ) U
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Nasdag#| 4+ )& 25

BTC ETH
£ s 2 ]
E::\_.LMNNW ERZMWW
T T T T T T =

date date

BTC ETH

wolume

2 4

[

walum e
=1

111

date date

BTC ETH

retum

5 5

(|
returm
-0 5

L1111

date date

BTC ETH

wolatility
1 3 5
(|
woalatility

B
[ I

date date



<% 4> APPLEZ} GOOGLEZ®S| Herding, Vollume, Return, Volatility
Return=1n(p,/p, ;) x 100, Volume=Log(Volume)%.
HY (herding) = H!, x HY,, H', = volume,/ volume; ,, H!, =.[(h; /b, ,) % \/<hi,t/hi,u) L b = DowA| 4
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<12 5> AMAZONZz} MICROSOFTZ2| Herding, Vollume, Return, Volatility
Return=1n(p,/p, ;) x 100, Volume=Log(Volume)%.
HY (herding) = H!, x HY,, H', = volume,/ volume; ,, H!, =.[(h; /b, ,) % \/<hi,t/hi,u) L b = DowA| 4
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The Herding and Asymmetric
Volatility between Korean and US
stocks and the Cryptocurrency

SEO-YUN Chorl)

Abstract

This study compares asymmetric volatility and herding phenomena between Korean and US
stocks and the cryptocurrency. To analysis, first of all the dynamic herding behavior parameters
are defined and estimated the second, regressed by the GJR-GARCH-M-Herding model reflecting
the herding parameters.

The results of the analysis are as follows. First, the herding and volatility of returns are
proportional. Second, asymmetry is smaller in stable markets. Third, the herding behavior is
perceived as a factor of market instability. As a result of this study, the herding parameter of
cryptocurrency is higher than the cluster parameter of US individual stock.

The implications of this study are as follows. First, it is not appropriate to assume that all
investors are risk averse. Second, this study implies that the empirical limit of behavioral finance

is complemented by estimating the risk parameters and applying them into the analytical model.
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