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TN ZR-SAGNA A2 A2 ] Fo] &2 A2 & Aol AmAH 7 o
go} gl 7H Mg sl =l Algol7] ol Sai 2 ERlE S ER-5A
ol M A mAfdol Hit A2 o7& Zheth S el Sl Al ERgA

7 Fro) LU E Heshs 7het TAHHREREAGNA 2| T
mi457HE A Aok shct, ZuxjHEde] o] AlgRA 7]50] 2| FA

doi thsi mi = 5l
doll 248 Fal Ao 7] wigoll A2/ AIeIM A x| 72 vl Fol &
!

| LR Qi 2o, vkl o)Al ol M Thret 2] vl ma st =aa) Azit
thako 2 o 2oj|7] mhgol vlA| EEe] A2} uFo| H £ B&S HelT)

FEAEE FEste] A= A RE A HIEE AEER, AP E /A=
2E ﬁ%oﬂ A2 A ®2E HFo] e 52 £FE WEAL JATH(<E 11-7>). o]of] HFs)
Aol wet A ZEE A2l BlSol 2tol5 Holal Y=, ©71=ol His)
7= A mAE A2 Sl iAoz wA Yehdth gk oz =aa T e
7 EER FF o= A HE VI BRI RE 7|7o) w2 ARjA o] e 54
= BRItk A&z 7|Tols SAHAER-EAIENA 22 2 A2l7E &) o] RofAthh
HIA| HE 2 et 2 G Aol M AEtt =34 3722 -9, 27 ]=0l vld]
A2l #E7F A, ofof et AR S 524 22 st AHelle A RS Al ©f
FOIA| AL 7| R EARAES] A= R Aol o] FofAl= 5445 Eelnh

<E II-7>H2HAIE L HEE X|EE 72l IS
(1 %)

TR GEA oAy

3y S5y 10y 20y 30y 3y S5y 10y 20y 30y
2016 | 992 | 96.8 | 982 | 992 | 993 | 283 | 213 | 407 | 63.8 89.3
2017 | 988 | 929 974 99.3 99.8 280 | 218 | 333 | 608 89.5
2018 | 985 | 941 96.7 | 982 | 99.5 319 | 222 | 296 579 76.4
2019 | 986 | 942 | 944 | 982 | 986 24.9 233 | 302 | 543 | 724
2020 | 98.1 949 | 959 | 969 | 998 287 24.9 339 | 518 | 880
2021 | 988 | 963 | 96.8 971 99.6 27.5 226 | 282 | 495 82.7
2022 | 992 | 986 | 991 984 | 992 249 289 | 360 | 446 | 80.5

F 7N g e A A AR e A= 7 ElE
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AT LA S AT ST E 2 2ol S Lehdich, BAAEGEA
Aol A= =il Ztel Lol Tt A2 vl Fo] 99065 AlBlste AL F
oz ezt ol 2ol 2|1 YITH<E 11-8>). T 23] ZAL] u]s) EA 2 20
A 5727} B ZA R Ao vl 52 ZUA} Lol uls] 41 7 Lehdt o]

2] QRg 4ashs ZAAe] 47} 2ol vls)] S % ohjet WEHQ] 2 27
JRE Selehs ZUA} TADEREAHOIN 7S A3 M ow 4ag 900] &

7| wiZolct,

Al

< 11-8> IMTUZFEAT FXIXHE 7{2HE

2015 2016 2017 2018 2019 2020 2021 2022

A (A) 1,693 | 3122 | 2,350 | 2,324 | 2126 | 2,003 | 1414 | 933
ZAKB) 1450 | 2,541 | 1,860 | 1,870 | 1,633 | 1512 | 1,195 | 795
(%Bidf ;])%‘ 857) | ©14) | (792 | ©04) | (76.8) | (755) | 845 | (852
23(C) 243 581 490 454 493 484 210 132
2q) %
=A%) 14.3) | (186) | (208 | (196) | 232 | @42 | (149 | (14.2)

N

F cRA A ol % vls: B2 7]
Ag: 2N

ALY A2 TR SHEARE ohy2t 23, HE 5 Tt FARPE A A
Holl H7retet. FelAd Aele AN dtidS 7IE o= AA| SHAF 2 vhoj el o)
oz 2 =], SEAR 2 miol7E oiE el s3] Rt ol d o= Al i
7b 7V ATH(<E T1-9>). tharZimof o] Fxpa {-&E A2l HFe A 2°33) H
E7F w2 HISE UEAL ok, of=919] A9 =l FAF A7} o]of A=A taly
ajufoll A ZpA|5k= o] EobA| AL e HH, BAL Ul 752 =] HffELof H]
3l el ofuiol| A 2] Azl v o] e o= WA Lredt), f-5Agoll A AR
ol &7} ko] 5 YEtdl = 212 FARAPE =7l FAF 54 5l o] thz7] wiZo|tt. o &
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gele 2 SEAY B L A5H 24

=R = FAlol7l Bk} ool A 0 2 %] SE Aol M| el vlFo] u
A Uhehute, Ml 1=} o] ohol 4918 279 A 3402 B4 ol
ol we} o] §EAROIA £ A2 ulFS ®alrt,

<HE 11-9> ZAZ EXIXIE ZxH H2H=

(29 29, %
2015 2016 2017 2018 2019 2020 2021 2022

Al 2931 | 2,521 | 2,267 | 2,307 | 2,200 | 2,460 | 2569 | 2,116
ZHARZ O | 1,863 | 1,629 | 1488 | 1,620 | 1429 | 1477 | 1,557 | 1,254
o 224w 1,068 | 892 779 687 771 983 | 1,012 | 862

oq 335 305 245 223 243 346 319 259

(314) | (342) | (315 | (325 | (3L5) | (352) | (31.5) | (30.0)

Heppeg) | 373 264 226 158 192 218 231 186
R (349) | (296) | 2900 | (230 | (249 | (22.2) | (22.89) | (21.6)

BER 71 79 71 69 96 124 151 147
= (6.6) 8.9) (9.1) (10.0) (12.5) | (12.6) (14.9) (17.1)
w3 171 150 144 134 141 164 154 127
E 160) | (168 | (185 | (195 | (18.3) | (167) | (152) | (14.7)

PEE. 58 55 56 63 65 86 106 90
=o (5.4) 6.2) (7.2) (9.2) (8.4) 8.7) (10.5) (10.4)

e 60 39 37 40 34 45 51 53

(5.6) 4.4) @.7) (5.8 4.4) (4.6) (5.0) ©.1)

F 1) HEE FE g AR gt 7]T
2) ()W chazjoloy oje] B)5-g Lehdy
g 38 w43

ZQ EAte] 24 FAF A 7 o 2 wfolsly] Qs EAAPE =) Bg- 2ol
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SJgt BAAE 9 o] e HES Ay oK s 5Pl A Tk f5 4 A E

A 5782 7128l g, 7HAel digh J&Fe, A7t AldE= o] 425+ ARE 5

FEAIe Tt E45 E&sk= 7idoltt. o]of wfe} © A % o]-&-5}o %%*394
al sk o] SHAIZF 221 HAmihud et al., 2006). Sarr & Lybek(200
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2 A2k 4 Q= Sol MFHHolaks Mol 4] U ZRinkS v

(Roll, 1984; Corwin & Schultz, 2012).

714 JFEH A e U Z) ZHo A 854S 245 A E 2= Amihud BG5S A

H(Amihud, 2002)2} Kyle's lambda(Kyle, 1985)7} t 324 © 2 ARGt} Aeie9d 7}
7 H3}o] gt P2 YeE= Amihud B854 A B= 9 72z oiv] 714 8%
B2 duift Hle2 7R F Bardt groz HojEm A mitEe] Golsithks FHE %

=0l 9
=th. Kyle’s lambdat= 714 HEE3 g2 44 S50 A
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al.(2011) 52 as}7| vieict
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son(1991)2 75/ a32 Qs FYdsh zh&=et
40l gof| xfo]7} HHAge
A7rAel 4% HES
01131“—42 7}11 2

—|—'

2
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Hir oﬁ

a_hﬁ ANAA] AL /gcﬂzjl o7 Mz Hlojsl= ]Z]L (off-the-run)@] F-54J <

o}
7t A 554 ZE|n|de] £2219-& B89t Adrian et al.(2023)2 19915
E] 202197FA] 717kl AA] 0] A F-5/8 A5 FH0t L f6/d s Q1S+
A5kt Duffie et al. (2023) LRF Q1 Azl of ol A= ¥57 01 ] R 7578

Hgte] giRES AT 4= o, §643 ofxdo] A At F§ AEA AollA
= 2219 tixlti 2 E o3 (balance-sheet capacity) A|2fO.2 15} §-5AJo] HE
oJ5)| A E 4 = AR} o 34 ofstechal 2451k gHH | Adrian et al.(2017)2F
Fleming et al.(2018)2 2t} =-87]¢tol] thah Al ’isket Atz Hak7h o] 24) &
5730l A= FFS EA eI

ox
=2

TAAGE ofdzt nl= AR Al tisiA = f-5/d 5 A e B2 7 K AE
At Black et al.(2014)2 thFet #5748 5% & 72iHlE 2110l -5/ Z=efn| ol 7+
&2 = nlAE 7k, A ARk 54 2210] Al 9] 54 2<lof HF
AH7HAC] n) %] FFol o Att= AHE AAst3i. Schestag et al.(2016)2 THFSH

%59 A1 S 0] Ak} 712l Hlo| el 4 3t0] 14T Hlwstlr, AHE (low

frequency) ¥ Ho|EE ©]&5to] 4H=E =

o

54 24 AES 47} A 94
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gele 2 SEAY B L A5H 24

g}lo
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o
olr

il
-

Pt F 219 T |9 717 AR R-5Ad = et Kargar et al.(2021)2}
(2021)2 Z 219 T o] 2 SJARA o= o) FA4%H S, 2219 f&
ofetz SARIAIG o710l F45] etE A o, o] % Ao AETY T

7o) w2 A 7HAE RS EAI5H3ATE. Boyarchenko et al.(2018)2 5Fo] Y

3 a7t =l % BAA A 55 A £ S @l%@—’?

Heo 2 Al-§-5gol wet A f-5/d ¥k o] th=A| Urehs QFd Akt

& (flight-to-safety)= =I5ttt

Q o
an

ara et

&
_&(‘D
i’uﬂ‘i =

n R oox
Hu okl
>
ol

7
1o
o
OPﬂ

o2 & AHAES AR A5 AuEH, 2 A A
Beber et al.(2009)-2 =4l 4~ & A 2] = (sovereign yield spread)”t 5718
o AU A Agolsell oM f-s/dol = 2 alde wAlst

o5 3l AFe E&HA/o] wolE Al7lodle FARPE A ER = fEAd0] &2
Aol FAtsh= 7:‘60 S Helths AHE AASIET 2007-2008E S8917] A& §=
Z 7o) = £ 59 ¥is 2918 A7 Barbosa et al.(2010)2 2|9 Batr| 2 2]
ojfolE F8AI% —4 glaa mEju|go] =4 AO]E&’J T A% alolglen, ojzof=
Zh= A= B =4 fEAdo Qlo 2 2h83519SS Bt oh =
L} o] =20] SJAPHAE A2l 2A4E &9 ﬂ AgollA el Frg/d o] AR f-5/gell
A& G A5 Glindiiz et al. 2 el F/do] W2 5 AR Aol nl=

of vlsl MHH o 2 FEAgdo] AR AHi7F EEeh AU - 25| FA AolA

2 8542 Btk AuE AAls 9k

Hr
19
i
1o
M,
>.1
]:o

U}le—o—i %aq‘a} A %%"éoﬂ oot AFE AT ER ORE FAHAEE
Z o

ARSI B3} A AN §
AT} = HEM%amHﬂﬂgi

5] Corwin & Schultz(2012)9] 217}-#17F A xrel| & 27J%F(High-low spread estimator), Roll(1984)9] -
AT = ZAFF(Covariance spread estimator) @ Hasbrouck(2009)9] 712 347k (Gibbs measure)©]
=
[s]

}F Ay
H AERA QI &S 202 Lepg,

4 E5
=
A
il

]
T

32



ML AN §EA4 37

 FANHEREA G ARt EE o] 85lo] PD A =7t 7HAHA

VYL 2AA I - ABE - F2-%(2015)2 POl dist A1
k=3 d A B7F A = dths ATE AASHI
o] gste] 7| HFAAZ} =524 F-5/d0l plA= 9

g BASIE, 220 BR H]F0] £ FRUSE REA0] B AU FBEAR
26 | F0] 2 FRASE G5 40| Erhs ATE AL e,

9A] T-370iA] Al vhol Zo] Zupal gt w AL Aol Az s s

$9 L A2 Sol et 554 melo] thE 84S ekl 7Hs Ao] Stk ofof £
Aol 5444 2ol oA %iHXdE—%%AI Ao} RSIAEE 02 Amihud
BS54 A|E, 7P WS E, ANSALS slas) Boh Ay 2 Aejagel g 2
A A AU A2E ALGII R, BA] 71712 20151 122 20239 6274 o]
o A B2 F Q742 30019 Bl AA4 57 vlgke] Az Alelsln 2L A
Astsict,

72X Amihud B4 23S HlLs) 20, WA Aol A = 2| EEe] 5
50| HIA| 2ol ¥]a} rHs AT BojFa QTHE II15), ook 2 Aup 77
HEGEA O] AELL 952 7el7} o] 0121 PDO) A 24 7|5 0] A EEE
Jo2 =eluli 7] thRolct. ui gelAeo] AL, thRE ABo|A] A ESo] u]X
E2o] H]sh §540] e Zo& Lepdet. ojefat Fak gelAelAle] 2 7
27} HIAEZ 9152 o 2of )= SAo] Z|QIe 2O R SAE 4 9tk 2, A EE 72t
ol B 717 BBl 52 BUARE FH02 ek ol 2old FeHEoI &
5490] Wl b, WX EE 717b0] SR el AAelA] Aelz) o] ol ol wet 4

ol %%’“Ol = HEhaL ‘DP ﬁ?ﬂ T 7hke gelds B e =
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el A SEAY B L 454 24

<E 111-1> HeHA|EE Amihud HISSA X| & H|Q

A FEA

3= SE=E 10d=

A E® H|Z| % A H® H|Z| % A H® H|A| %
2015 0.04 0.45 0.06 1.04 0.38 1.83
2016 0.03 0.35 0.13 0.53 0.28 443
2017 0.02 0.24 0.13 0.47 0.33 0.96
2018 0.03 0.49 0.13 0.30 0.39 0.61
2019 0.02 0.35 0.15 0.39 0.30 1.35
2020 0.03 0.25 0.18 0.39 0.43 1.56
2021 0.05 0.32 0.24 0.37 0.48 2.01
2022 0.21 0.12 0.61 0.40 0.97 2.27

FA
9= SHE 109=

2T H)2) 3 Pk H|A| & AE H| A&
2015 0.50 0.23 1.10 0.32 8.32 2.89
2016 0.29 0.19 0.42 0.34 11.06 2.63
2017 0.19 0.20 0.40 0.32 8.67 1.96
2018 0.50 0.20 0.33 0.51 3.35 2.16
2019 1.43 0.27 0.51 0.38 16.67 2.32
2020 0.37 0.22 0.60 0.39 22.92 3.41
2021 0.60 0.20 0.75 0.60 21.79 344
2022 713 18.60 11.44 10.22 162.83 56.58

4 AAelA Y AEE 1 FaLA) Amihud BS54 A1ES] Bt gk
ApE: FAF A2

A 7HA M52 AT H B Aol A H| A ®Eo] A| Ezof Hlsf ¥

Fl-N o

ojd2or UrEPk}E}(<E M1-2>). FUiAIge] 79 A E=zoll thgt *l’é}i’“ﬂ%ol
Aol = &5kl A B2 2] A7FA R} 2 %714 E 2o} Ix| Ezoll Hs) &7 LEt
thet, ofeh 22 Aiks BUAEelA BIxEE A7 =27 o] Fo1A]7] wEolt.
S HAEE A= 2 Aol o Rofel wht iAol M ofnRl= HA]
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H= A7FEASHA] AL, o] & /lsl 7H] WiE/do] W2 Ao R & 4 ok FAE
o] Aol &= B ®mE o] A &z Hlsl H5/do] W2 A o2 Y=t ol = Fe A
oA HA FEZ o] F= Al Al vl 7]Qlshs Aoz wekE
<E 11-2> A AEE 714 HESF Hld
IR EGEA
3= 5= 1082
A E H|Z| & AR H|Z| 3% AR H| 2| 3%
2015 6.6 3.1 16.7 8.2 329 314
2016 6.1 2.2 13.1 4.1 30.3 84
2017 5.8 1.7 11.8 3.1 247 4.7
2018 71 2.9 13.4 24 28.0 37
2019 6.6 2.1 13.3 3.0 30.3 8.1
2020 8.1 1.8 17.0 2.3 39.5 8.2
2021 9.2 19 17.2 2.5 34.8 79
2022 19.5 2.6 31.3 9.0 589 5.0
oA
3d= 5EE 108=
kS H| X E A E H| X & A E H| X &
2015 13.7 4.3 20.9 9.0 45.8 24.7
2016 9.5 41 19.2 7.9 48.8 19.3
2017 11.8 4.3 19.7 71 56.5 16.6
2018 13.0 4.8 19.6 9.6 39.2 19.9
2019 134 4.3 18.4 7.2 59.9 21.3
2020 13.9 4.6 22,6 8.6 74.5 27.3
2021 19.9 79 26.3 12.8 60.8 31.2
2022 43.2 20.1 54.1 29.1 132.9 47.8

F 17t ARAAoIA ] kg TAtolA A7HE Wl ghe) Wk
A FAE, AR

A& S0l FUAIS A2 Blals BR, iAol el Aol
sl A EmAH ] AHe] g0l w2 ’PH HI A E=2] folle oAl FulAlgel |
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Sele 2 5N B L f54 24

o) 3178 0] £TH<E I1-3>). 3, G4l A9 A H2o| Aefald ol ulx| H e
H]3} Y55 A el o] QA @1t ulet ol B el e AR 912
Hel7t ol 2ol 3 17 wholct,

)
>
1o
Y,
i)
uju
ofm
:O‘g‘
o3l
)
>
)
o
o
1o
>
o
2L l"lO
N
&L
oL
o Ix
Mz
(e}
o
L
i)
N

9= SH= 109&
A ® H|Z|® A H® H|Z| % A H® H|ZA| %
2015 16.3 0.8 254 0.9 5.9 4.8
2016 60.6 1.0 16.0 1.5 9.3 1.0
2017 59.7 0.7 9.4 0.7 6.6 0.4
2018 441 0.9 11.4 0.7 7.6 04
2019 437 14 10.9 0.9 8.6 0.8
2020 25.3 3.6 74 1.0 4.9 0.6
2021 14.3 0.8 6.4 1.0 4.8 0.6
2022 8.7 2.0 4.8 1.0 4.8 0.7
X
3= SE= 108&
AR H| 2| 3% AE H|Z| 3% e H|Z| 3%
2015 6.6 4.2 6.2 4.0 3.6 14
2016 5.9 3.5 5.7 31 37 1.0
2017 7.3 34 5.9 2.6 4.0 1.0
2018 8.3 4.0 6.9 2.8 4.6 1.3
2019 54 4.6 6.4 3.0 4.5 14
2020 4.6 44 4.8 2.8 2.5 1.3
2021 4.2 34 3.6 24 2.3 11
2022 4.2 2.3 3.3 1.5 2.5 0.9
2 Aol AEE A A AEE AP S AeEd &) gk
A= FAF, AL
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o

2(e*—1)

HL_spread =
1+e

Corwin & Schultz(2012)+= HL_spread”} T2 ARl = (low-frequency) 4 2ol H|5
g7t 4 B ofuzt Alato] 1 RSt Al ol 489 4 th= A

Sk QU ol 20l whe 7H oY, &2 Al o 528 dAA e g 714
of AXHA UF 17} T #7kE o]od 4= =t HL_spread+= ol2{gh A% of7d

HHgE 4 Slo] LekEe vj4olE ATe=o] ujs) Bk P WgjolM f54S

L

.
H

24 o
ok
4 of
30 ﬂl"f"
g

Amihud(2002)7} 954 A E & A|A| et Amihuds oh&} ZHo] U Aefi=k oy
71 W58 S] AuiRt vleS 7t 5 Bt gt o' A o] Hrt.

Amihud = 1 iv] |Tt|
N /= Vol,

Amihude 15-9] #2Holl thet 712 o] whg-o 2 sjAst 4~ Qlo] 7H4 JF (price im-
pact)] M= 2 ASETH T, l49-9] tE o= 9-9)0k 22 Aefol Yk 9l HAst
o B AT 22 M MBS MshK 23k @A) St

oFA|2EO & Roll(1984)0] 7R St Roll 7HA ¥l5-E2] 27| 3-24to 2 HE] 7] &
< 27950 ohgt 2o] Aok,

2,/— Cov(r,,r,_,),if Cov(r,r, ) <0,
Roll = .
0, if Cov(r,,7,_;) = 0.

Roll& &84 AFS 714511 714 Sato] 2 AJAS 8-S Ao Lhe x|#ko 2 i7}st

_ \/%_ \/E_ v _ ! (1 (HH]'))Z _
3-2v2 3—2y2 " 57]‘;} o8 L. 7

28 1,9HVol = ZZh1e) 42 WS B3t Ak Lrehlin, N& 554 57 71X F 922 48 Uehdck
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. olef] met w&4o] W Algel o Rolle AHg 3ol S-54:8 275
4 AE2 M| §ENol %5HE 4 Ut

<H III-5> RS YX|5= FHO| AIBE RSY XE
R R E: A B A
. o 9 AR A7 HIF O B o AZEE 27
Corwin & Schultz o O1Z 7L r = odlsl Qlx|zIo] 714 odaka
(2012)94 Hich-Low HL_spread AF 17t e A7 ok AR 71 Y
¥ P (cli 7ol me 717 9, e A ozl 5)8 vk
sprea S 4= Qlof Bt st QoA 58S 2%
« A8 A oin] polEl] duift Hlee 7IRt 5 Het
Amihud(2002)2) Amihud Eldy
Hliquidity measure o 15+9] 7efol] tish 712 9@ (price impact)9] X &=
FE A
o
Co iii(rlliizg—iead Roll T EEH NES PR M e Ee ARl 2
V. -
P 2e| Aol g 27
measure
7 5544 AE NEA| Aolae) G Ak Sls) A4 2714 <c1ean

T ARE Axtsts AFEEC] wAE= 77k ALlsiict. H

iHe 2= 7490 = Corwin & Schultz(2012)7} A9kt vie} 2ol 0.2
7492, o npx|gt Jh Do) AHelgko] ol o] 2] A

s L}E}LH = A7 ST o] 2 QISh 2| Ho) of -2 WA|5t] el v wpA]gt

Oé?j%_‘Oﬂ ﬂiéﬂ*i%Amihud AFEE A9l sHITE Roll AFEAloll= F-24ke] AL 17k t

A4 F7E Ao AFBEIE 2 R84 AEE 0049 S 7| A EA} 845 §540] AstEe
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oM A=t 370 -5/ A EE A4 Y Yar Ysi2 A5kl 2 f-ad Aol 9%
2 HAE 352 85 5452l AL Yie Yor Ysre S 7he T ol Sie
YSEA| ¥= HlHS(unobserved) B0t} Wb BESAIA T} JEFg A 0=
4= o) ek (state-space) 232 A5kl AFEfHIE (state vector)oll S BH= &
A 85 TR
yu) (M Uy
TP AL | Yoy (= | Ag |5, + | Uy
Y3 A Us

AFEHFA Al 8, = d s, g T,

A2} R9] 749 o] Z(noise)7t Wot f-5/8 A4 2] Fg/do] Wold 4 Tt
olol 37§ 573 A E 2] F(weekly) Hat2 Al4Fet & Kalman filters 485t 35
YAeE F5 o, 2t AEHE FEsto] Y-S Al FHE f-5/dAe=
Yot BFEAE 22 03t 1= E23}sh $hH 2 AEH 37) /578 A1 3ol oisl =
HEEM(PCA)S A5t 2 Ha] 24 2ol ofs) Aru]= HE A o] v]80| 3= 514
5 109204 242} 65.3%, 55.4%, 50.4%2 17 352910 Agst Az 712 &
ASS 7HA 0 7 HojZr)

ojujgick metd f-54 XS FEL0 AP AR AN £ S IS A R0l S
2 ojnsich

31§54 AT} MZ OFE Th9lS 7T ot 7 A Fe BF} ofRE RE 44 %Xéon L vlxIA e
o2 ol §54 AEQE B3 <std )2 Lheo] Bato] 1o] Elws FxHy = yu/std,)st= 7
2, T2 0) 7} B (row) & obell A3} o] HRY 4 glom 2AARN = A / std )9 scal eol vzt
% Q54 B2} o] M3} SUsi
Yie = = + wy = A8 +uy.

std stdyl stdu
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FEMRIS
(B) 5=

5
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3

95% =<
= i
L 90% £ jl\ M l‘
0
IWW\JW |

2015 2016 2017 2018 2019 2020 2021 2022 2023

D) =g |

o = N W A~ U,

-1 I I I I I ! ! !
2015 2016 2017 2018 2019 2020 2021 2022 2023

F ) REAArE B2 AS 7SS A R840 E3E o
2) 7k A= 90%-2- 212k 95% 9l A t7 IRt & -5 A 391 10%9} 5% E 242 LERd
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Abstract

As the role of fiscal policy continues to expand, the issuance of the Korea Trea-
sury Bond (KTB) is increasing rapidly to raise funds for government spending. Con-
sequently, the secondary market for KTBs is becoming more important. Improving
the secondary market's price discovery function not only helps the government raise

funds efficiently, but also has a positive impact on the primary market.

Liquidity is a key indicator of secondary market conditions. Given the growing
importance of the secondary market for KTBs, there is a need to meticulously ana-
lyze the factors affecting the KTB market liquidity and the impact of a liquidity shock
on the KTB market. This paper examines the structure of the KTB market, focusing
on the secondary market, and analyzes the factors affecting KTB liquidity and the
impact of a liquidity shock on KTB yields and volatility with the construction of a

liquidity index.

The KTB secondary market can be divided into the exchange-traded and over-
the-counter (OTC) markets. Almost all KTB trading takes place in the KRX (Korea
Exchange) KTB, an inter-dealer exchange market for KTBs, and the OTC markets.
These two markets differ significantly in terms of the main purpose of transactions
and participant characteristics. The KRX KTB market is characterized by active trad-
ing among primary dealers, particularly for benchmarks (on-the-run). On the other
hand, the OTC market accommodates diverse institutional investors engaging in the
trading of a variety of KTBs, including non-benchmarks (off-the-run). Hence, these
significant differences in each secondary market need to be considered for the anal-

ysis of the KTB market liquidity.
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We estimate a KTB market liquidity index using trading data for benchmarks from
the KRX KTB market. Our analysis reveals that market liquidity is highly affected by
changes in financial market conditions, exhibiting significant time series variations.
In particular, market liquidity deteriorated substantially in March 2020 during height-
ened market volatility prompted by the shock of the COVID-19 pandemic. In addition,
from September 2022 to January 2023, a period marked by escalated uncertainty in
global financial markets due to the intensive monetary tightening by central banks
in major countries, there was a notable decline in market liquidity. Meanwhile, the li-
quidity indexes of different maturities are highly correlated, suggesting that changes
in financial conditions are the main drivers of liquidity, rather than the idiosyncratic

characteristics of a particular maturity.

The regression analysis of the impact of financial conditions on KTB liquidity
shows that market liquidity is significantly affected by changes in domestic and glob-
al financial market conditions. Not only domestic market conditions such as credit
risk and funding liquidity, but also overseas market conditions such as the US dollar
index and volatility in the US bond market and stock market exert a significant in-
fluence on KTB liquidity. In addition, a decrease in KTB prices contributed to a de-
terioration in liquidity, while an increase in prices improves liquidity suggesting that

investment profits and losses also have an impact on liquidity.

Subsequently, we analyze the dynamic impact of a liquidity shock on the KTB
market using a VAR (Vector Autoregression) model. The impact of a liquidity shock
persists for a period spanning three to four weeks following the shock. These results
indicate that it takes a significant amount of time for the KTB market to recover from
liquidity shocks. It also suggests that when liquidity shocks accumulate over a short

period of time, the vulnerability of the KTB market rises.

Based on the analysis in this paper, there are several implications for KTB li-
quidity. First, the growing importance of the secondary market for KTBs calls for the
development of comprehensive liquidity indices capable of capturing variations in
liquidity across the KTB market, and further research on methodologies is necessary

to estimate liquidity indices more accurately. Next, given that KTB liquidity varies
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Abstract

significantly in response to changes in domestic and overseas financial conditions,
more attention should be paid to the KTB liquidity during periods of deteriorating
financial market conditions. The government and the Bank of Korea need to pre-
pare effective policy tools to mitigate excessive deterioration in liquidity when mar-
ket liquidity worsens due to exogenous factors. In addition, continuous efforts are
needed to improve the efficiency and transparency of the government bond market
structure. Finally, it is necessary to expand the demand base for KTBs through the
diversification of KTB products, as a broader investor base can increase market li-

quidity and mitigate liquidity shocks.
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