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Extracting Liquidity Risk Factors by Credit Default Swap
Quotation and Corporate Bond Yield: An Experimental
Investigation
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Abstract

This paper employs two kinds of data. One is Credit Default Swap (CDS) market
quotations in the United States; the other is the corporate bond yield data matched with
related CDS market quotations. We estimate the hazard rates of the one-factor squared
root process designed for credit risk model with an unscented Kalman filter on two
different sets of data. We conduct principal components analysis of the CDS premiums
across different reference entities. Then, we conduct the regression tests of the first
principal component on two kinds of hazard rates estimated and subsequently, we extract
two liquidity factors by calculating the residuals of each regression equation. Empirical
examination indicates that the liquidity risk factors estimated in this paper can be good
proxies for liquidity risk. We discover that the liquidity risk factor extracted from CDS
market quotations combined with corporate bond yield rates has more goodness of fit than
the other factor extracted purely from CDS market quotations. It is demonstrated that the
liquidity factor extracted from CDS market quotations combined with corporate bond
yield rates is more significantly related to interest rate measures than the one extracted
from pure CDS market quotations. The results are still the same even after we add in some
macroeconomic variables as control variables. Therefore, we conclude that the liquidity
factor extracted from CDS market quotations combined with corporate bond yield rates
may be a better alternative.
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RUpTER EH(E F R (E = E BRI - BN DR 55T CDS premium /% F]{H
FE AR F 2 A RBA{R » B140 © Ericsson, Reneby, and Wang (2015) L CDS premium
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oo
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BRI #E CDS B A FMETE AR E RS & b 5 P A 2 #h i B 1 Ja b K - R
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FRAE R - iSRS T 2 2 T 5 5 A E A TR B v T B e 1 SR o Vs
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Hep o ) REZEMEGEZFER - BIFTHRE T (Discount Factor) AU * -
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FRIFARIBER

Zab/
A(t)- 21exp(@tDt/2 o2
(a+D)(explt-1)+21

2(exp't — 1)
(a + D(exp't — 1) + 21

I= faz + 207 >

w R FRIEEER - BERAEEI AR S R -

B(t) =

i 5 FEIA R EE R ERA A A G AR

5

VBond,t = CZ P(tj) Q(he, tj) + P(ts) Q(hs ts)
=1
Tw Z?=1P(tj) [Q(hs, t/'-l) — Q(hs, t/‘)] ’ )

Hr o o fLFEEEF R (Coupon Rate)
BEAh » mEE DL AFURF A REFEA =R E R AR A 7

b

{Ef

il

7

yield = —In (%) ) (4)

Hrp » yield Fy/NEIETEFIZ » Vpong, Fy/NTFIEER -

HEAF CDS premium 5 7] (B - (F 158 SEHIH) CDS premium
BN TS IRk - A R A S (TR AL 2 5T - BT
S (TR RS - AT TR -

ye = h(x;0) + e (5)
Hotf oy = (Wepsw VBona) 53 B AR 3% ¢ I 19 CDS premium 82 /3 7] & & [ &
15 h(xy @) RELFEZHRER - BURRRE S ELRAE X, = (h) BB 2
# 0 =(ab,0) ; fir & i% %= (Measurement Error) e, ilz {¢ i.i.d. (Independent and

Identically Distributed) 1% B8/ EL SIS 80R, 0 - SESBERLE R - BIRERIELIRE
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& x EE R E R IR - R B PGEER R A » B AT RS -
=A+d)xt_1+ Gl’-]gt ) (6)

b g Byt FFHFF S L1.d. FUERMEE BEEHAE © G, F ¢ RV REURRE - 5EH
N (5) F(6) 5 AT RE I IEAR R RE 22 [ Y 5 Kamga and Wilde (2017) {# & 58 FH3H
LLHIAR RE 22 T R B A A B Oﬂmmmm%£%ﬂ5@m@@ﬂﬁ
Lﬁ@%ﬁ%%%ﬁ@%%wﬁﬁ”@@ R R S PE T E - T
ARV EIE R S IR 2 FAR REAE B GRS B A8 L x, S RAE y, A TH I
BTG ATRERL » THHIE 4R Sigma % (Sigma points) 7] FZR1E Ry x, B y, BYTEH] -
Xy Ry REHEEAIREMEE - 2, Ry ¢« IFEBI S & (E y, & TRy SR EEE -
p Fox, FERRE B H AR JCa% Fy 2 - 0 el H - RSt ELE —f 2p + 1 HY

Sigma #f :
£ Xt+1,0 = Xer1)t

Xe#1j = Xepqe T (p+ 6)(Zxx,t+1/t) S J=1,2p - @)
J
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Zyyt+1/t = 21‘250 Wi(h(Xrr2i30) — yt+1/t) (h()(t+1,ii 9) - yt+]/t)l +R > (10)

Xyptitfe = Zizfo Wi(Xer1i— xt+1/t) (h()(t+1,1'; 9) - yt+1/t)’ ’ (11)

T%% TR HTHRIERG L T - BERRTEYERERE ., SHIREHERE YR PRSP a5 (H 8
BEGGEIT(EE - AFA0T

Xer1jt+1 = Xerge t Kt+1(yt+1 - yt+1/t) ’ (12)
ZXX,t+1/t+1 = EXX,t+1/t_ K p12 t+1/th+1 (13)
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% 0 AR TRER (12) B (13) - (T ERAE .., BRREHE O E T E T (55T -
BEH AU AE R EE LD R - 52 (5) B (6) 2t ERRY T EE T
L7220 (Log-likelihood) 21 N A7 » HAH y,,, RYTHHIER 2 (Fa R iR 1E H RE 43 BC -

Yio1l2(0) = X1y [_ %1nlzyj/;t+1/t| - % (3’t+1 - yt+1/t)’2;y,1t+1/t(yt+1 - ym/t)] » (14)
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ARWFERE GFI CDS &ERHEEEE H 2001 427 H 2 2015 4 10 H{E R/ FHY CDS
RHER » 7L B AFFRA TR E H CDS premium {8 o275 A0 & i B AL g
Rl F- - B ERMERE T CDS IERY A 4418 » CDS Ry Z A » 2 5 i RV B HHE
BB EFEREREE (Bid) » E(H (Offer) ~ [AZ{HE (Trade) ~ CDS HYHALR B &+ 21 1]
H - CDS &#I G A R & G DR IR AIIESE -

AWFFeEEE H{E B /A TR CDS Bk} - M EE REERE 4,135,728 - &
EH 2 REERE 3,762,940 & » A EHZREERE 3,252,511 2 - Hp#H CDS
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AR SE 2 R B EL N FIE TS - B AR E R S B A i e i A TR
FERETCEHE S EEFIHIR LU EE MMR BF MR 5 (& 75 B B8 121 CDS &kt -
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HiI& 14.75% - EE 1 °] AT fEFESE CDS & #0872 S & T G IL BB H B E 48R
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TEA H SRINEHE T H RS - TS ENT AR M < Rl p <2 R i B 22 B 2 2 A R O
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AHFFEE GFI CDS EHHEISHY CDS 22 5 & ks HINEEL - fa3FH 5,099,292
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A3 T RIESIE > FoRER AL B ARbEIN B2 - TiE =R A RIESR
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RH o HEDURI A FEE RS S SRR R R 51 AR T HERR S A R -
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HIHERIS (Identifier) 211 CUSIP ID - [AIHLFREDURF IR E 17 R UL EL (Fuzzy String
Matching) /55 2KEC ¥ » Bo ¥ #E 215 GFI CDS & RHE YA 5] 4§l TRACE &
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HERSRPEE R N RIS - sEFoniibs (EamEttmb  EZR R ES
WFtE - BE - BIREEEEEEEEEZVEET SR - EEWERE - et
mBbE.Z T2 - LLEAE CDS i - FFERE/AF]Z CDS » ZH s - it
B EE  DIRS T SR M b i A BESE R AL 5 -

%3 K{ZMIFZ CDS premium BB EE 2 BEMREME
Panel A &{=fFZ CDS premium S{EEERAHE
B8 * basis point IEHE « fRAE - ARSI B

By AAASAA A BBB BB B C
T158 4.941 7.634 10.358 17.610 15.981 33.132
FR{E] 5.429 8.033 11.302 15.640 13.900 14.313
BAEE 2.181 2.044 3.049 7.511 7.475 39.760

(B33 0.521 -0.865 6.003 8.542 0.332 5.544

fmAE 0.296 -0.121 1.379 2.737 0.749 2.156
=/ME 1.227 3.806 4.426 9.130 4.944 225.000
=AE 14.611 14.263 27.529 56.400 53.750 1.250
BAH 6,231 49,573 67,986 18,936 10,542 3,673

Panel B Z{EAFFE CDS premium BEEZERGLFAET
Efi * basis point I££E - {REE « EE{ERINZEH

By AAASAA A BBB BB B C
T158 5.149 7.643 10.197 16.274 19.292 24.997
AR 5.300 7.904 10.633 14.402 19.000 12.417
BAEE 2.101 2.094 3.066 6.349 9.137 26.905

I &8 1.472 -0.151 10.614 8.032 9.137 3.403

fmRE 0.680 0.145 2.298 2.584 0.266 1.935
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& 4 Ry FHEFEA R G AR & - (URIEARR A2 5 CDS 1A A {EFEA]
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=RA{E 9.674 7.967 10.378 19.316 24.615 38.012
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fRrE ) - W2 FILAWTEE I Ek S ook ERE TEEERIITHY - A
W52 L CDS premium & & {8 72T LR o TR ATE HIVE —E ks - (FRZEE
Bt B e IR - Y L B
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&6 TN OMAVESEIE

PCA [BF BEIE =E FRFEEELLD RETRREE RN
1 2.796 0.466 0.466
2 2.244 0.552 0.374 0.840
3 0.339 1.905 0.057 0.897
4 0.266 0.073 0.044 0.941
5 0.225 0.040 0.038 0.978
6 0.130 0.096 0.022 1

18 2 AR B G B 58— (B Rl 0 R BR 5 2 1 52 A I e B 3t 8l 17 e o < B (A
o WIERUEFRRE TR R - AR R AT EHEEEE © ANTEaERERE HE
g TR U T P b 2 B R - A Ry OB MR b 1A - 2 A

B - £ LU MR AERY CDS premium E1BS (B2 R By e
%&O
AT B I AR R T2 HR S8 - £ BRI — R (R

SIS 51 B R 5 1) 5 FH 2 A A A (R B2 R Al o BB A B AL I L
FrmEh Tk E AT - Y (16) FZ A EE CDS premium 5 FT it 51 HE A Kl 5

(EFFRyh,) FyE2H - (17) AATLLEE CDS #R{E BN FEE AR S 5T HAY
SERAT CEFR hy) REEH - (16) - (17) K% (€1 &2) FRIEIURAHIR
BIEEBREA T Ay by o HELZE 6 FTBURE FE BRI EET HRASERI R T - R
VIX W FERY B - f 15 SR AR S B R B A B RS R AR 138 FH ARG - A
DI 55 EAHER A 52 ST AN A ERE A -

PCAI=a+ B;h;+ B, hi +&; (16)
PCAI=a+ Bhy+ Bh5+ &, (17)

R EHAER 7 > MEERAGTEHRAERE (&7 &2) R Bh I mbaA 1 -
R TGRSR - Tl & a2y L, > &2 ks L, - RO EN L AR A T 2 5
BOLHTET T2 3% 8 « FERZKAVIHRRT & LLB g F A~ (R s T B L B DA 1 2 B RS

Hl G L3S W AT BN R AT P B & B S B T s G R AR PCAT B - TEHEEE
) b I R 70 & W R R - AR T 70 A & R FH A5 (B T S5 A R A T (R e s B - o3l B
PCAI MU B LA 5T EREHRRT - A Reta by B M a e A5 H AR P Ry T
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&7 FnEhERTFRYZEEY

PanelA (16) NiEEFHER

Y #iE h, h? FRR F#HE
PCA1 -1.767 **  62.844 ** 7365.077 “** 0629  583.62
t{& -20.90 2.34 1477 .48
PanelB (17) iEERHER
% #iE h, h3 HAE R F#itE
PCA1 -1.840 ***  47.445 * 6584.749 “* 0639  607.37
t{&8 -17.93 1.72 5.06

31 BEEHESER Y RRCER10% MAEEKE | BAEHESIET »  RRCIER 5% MEEE
KA BEEHESETR ™ RTFEEER] 1% RUREE KEE -

X2 h, & CDS HREMETELERENRTF » h, & CDS HEGIHFEF RS A ELERENET -
PCA1 BEMD AP E—BERIETF

&8 WETRIFRENERETFROLRET
gy THE P BEE O RE  BE SME BXE BEE
L, 0000 -0231 1016 2672 10.605 -1.863 8.020 687
L, 0000 -0252 1.004 2546 9119 -1.822 7.772 687

=~ P Bl P e B R HH B 43 b

ARERT TS B A 2 B 2 v e R B R - R o AT 52 - (T R B R A
HIEFE T - BRI BT B AESE— B ST 2 AR B 4 BB R -2 5k T BE
FERURREE o BIAn - HEER - B REE - DU SRR E AR HIRTRE -

B RN E BE - A SCE R HBE SRR E HERH A € 2200 2 42 5 #E R (Trading
Noise) B¢ i85 A5 (Market Microstructure) HEFRAREE: - ARMAEAMTEAVE S A
aEtH > CDS premium HYFEAY T S b IRl 5 (5 FEAT R+ - B ARFEERATER 53 (H
AW FE AT R A EI U B 1 R A PR+ st 2 AN 2T B RE I A g A B A
b Ay S AE (AR PR AR -

ERELGELSERBEBOEE AR IRgEEZIHSE - HFREARHK
FT R EFEBHTE R TR EAR (Unit Root) IS « AMf5eet ¥ iRBASEAVE
R h, (FUBEEE CDS premium FEAT{EETHVERA T ) ~ A, (CDS premium
HfE BN FEEAERB ST HHAERI R T ) 1T ADF B - #GREI b, #EHE
FHHY Dickey-Fuller #5185y -4.6442 5 h, #BHEE FHHY Dickey-Fuller #5185 -4.8383 »
W &5 AT AE 0.01 B /K HE MR IE & RBAYME ME(REE » AT DA E R P v & RS
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BAEIEERT () RS » U5 R Y&k - A R B Wl R R
(Spurious Regression) Y[ RE{FE & £ -

GRS AR R - AR ERHATRIE - BRIRE CDS premium KFHJFH
A SCBA R A ERE CDS premium 75 /i {8 &\ A+ -+ RIE AR5 LR 3 8l 14 Ja g (AT
+ % Bond Yield HYSCERE 025 58 209 A+ - BI0FE B R AL+ 55 - JREl CDS
premium FYEE Em AR H S ML HH W el B AL+ ko2 A SR R PR R R E AL+ Bl
DL P 28 e R e P A LAt 388 - LA » Anderson (2017) #£5f CDS premium
HYFLEE (A (Comovement) » 537 —LLFL A E] (Fundamentals) Z0A%(E ~ FIZREH A
U REERE 23% BYILEEL (Covariance) » AH T I8 BA (R A] 72 B AT SE Y
JE Bz AR B M SR < 05 RRam S ISR EE B - it ERE T AR sery B T =02 & HI -

B AR B R EE M PR LU i M R A 2 75 Ry — (i R A7
LB R A - TR - AWK B i T E I b R L, L, B
{7 B e 1 B 595400 CDS premium BB E A BN\ FERLFE G HESEM
BT » ERETWIE— e i 1 e e A i AR -

9 R L, ~ L, B CDS premium H & {E72 RN G{EAR 5 & 2 tHRAREGEH -
PR fe FR (B W] DU ER HY CDS (B 7 S Wit i i B 1 b R+ 2.8 = B HLIE i FERE
HEERE AR 0.7 HAHZERK » TEHEZFAZ 5B HEEE 2HAE 0.5 7245 HAH
ZAK - (HFEREMREGE A0 CDS premium H B {E 22K HYBHEE - £53  E R
AP EE (R AR O A 1 e A S e e e o e L PR E

=9 FREEgREFEEHIREN TR i E 2 BRI R B

L, L, CDS E&EE=E NRABRZE
L, 1.000 0.998 0.721 0.514
L, 0.998 1.000 0.724 0.524
CDS EEfE= 0.721 0.724 1.000 0.369
NRAEZHE 0.514 0.524 0.369 1.000

AW eEs E SR SR AN TR - Ay SE% s s R A B i B 1 B
KF¥ 5t CDS EEHEAEAREL S ENBERENEGEER - (18)-20) R 52
DHIPAFRE L, ~ L, &R E2E - HE CDS HEEE (R Y,) RIESEHR

6 I(1) EEF Iy IE R R — SR E g - AERER RIRER -
7 AWHFEATEARY TRACE A SEERHE AR HEARE B TR B DU S AR AR S
B
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SR - (21) (23) KAFEBSR D HIDAARR L, » L, # &R H 2R - (HiEH
AFERGE (EFRY,) RIEBHFTEBIEREL e AREEZE -

Yi=a+BL;+BoLo+ €4,

(18)
Y1=a+,6’1L1+é1b ’

(19)

Yi=a+pl+&- (20)
Yo=a+BL;+BoLo+ €2 - Q1)
Yo=a+BL;+ & (22)
Yo=a+ Bl + &5 (23)

PEERME R 10 BIFH%EE R AT DAFEER » 75857 =0t SR Hh & (B U (R B
B BUR L, L, BEfn g v e b 2t B I ERRAE - 2R > (19) ~ (22) AAYEH
B R BEBERHAERR - RS ERAE L, HRE R AR R
L, QAN - (el R SRR T 3830 L B BR (R EBUET B3R 0 - B L, S 3y
RUREBUE - SRR L G BN B A KRR & T CDS it & EZF 1
ZAE - FIt S EH R R GRS - BB R G a2 iR B B R T L
LA CDS MG (GEH A BT E b A T L, HEERFENE - RIEREE CDS
HEEZEMAFEZSGER - HAT# S e b &R 2006 R (E EimEh
MR TR ITE - ISR e s -

VY~ i Bl PR B R S i B A R R 2 B

KRB Feds EHe TR R B GERIA T 4, ~ 2, Mg Eh ik mba A1 L, ~ L,
(AP E AR TS A R B BAF AR RERE ST - 1EIb o3 B DAIE SE A5~ DAR R — (B K
AT (PCAD) 1805 B2 8 > FF LA 5 AR A5 B A2 B 10 231 52 B 2 (RIE AR
(LEVEL) ~ 10 IR B A EARE 2 RN EFZR A (SLOPE) PLR 10 1152
EARGHIEAEN 10 FHISEBI A EENRZE (SwapSpd) RyE2H (EFR Z) -
SHETTEESE R § SEEHREAN RIS AR - g REEEZE -

Zi=a+ Bh;+ P,PCAI+1n,, (24)
Zi=a+PBh,+BL+ng (25)
Zi=a+ Phy,+ B,PCAI+ 1, - (26)
Zi=a+Biho+BoLz+1n2> @7)
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#& 10 CDS BEEEEREHFXZEMEITAENERE MR T BER T

EERFIC BB L, L, AR F#Et2

(18)  RE  -4.962 0.006 0.152 059  494.43
t{  -30.05 1193 = 2338  ***

(19) F&  -1.563 0.003 0.263  246.02
ti  -14.88 ** 1568  *

(20) fRE  -4792 0.178 0519  741.38
tiE  -26.92 2723

1) FE 4927 0.051 0.177 0.6 514.81
t{d  -30.58 1142 > 275

(22) @B 1572 0.010 0.273  258.63
tiE  -1525  ** 16.08  **

(23) fRE  -4754 0.177 0.524  756.14
tE  -27.18 27.5

FE1:(18)XKERY, =a+ L+ Bol+ €, 2 BERIER - (19)XRKRY, =a+B.L,+6é
ZBEERN (200X K&K Vi=at+pl+é, 2B & (21) KX K X
Yo=a+ L+ Boly+ &z, ZEERER » (22) INAFKRY 2 = a + BiL; + &, 2 BERHERY -
(23) KRFEK Y2 = a+ oL+ &5 2 BEFIER! o

2 ! BHEHESER * - RRCIED 10% AIBEEKE | EMEHESIER » RREED 5% WEEE
IKEE  BEEHESIETR * » RREEE] 1% AUFEEKE o

3:Y,ACDS BEEE Y, BARERSE L, AEH{EM CDS RIEMLEt 23T REMER F
L, &fFF CDS HRIBREXIEFIRAEET ZHREMER T -

£ 115 PCAL ~ FIRFTRBIEET (L, - L) AIWEEIET (b h) HH5H
I EFE R « (IR R &ACE + % 1145 Pancl F1f) PCAT ~ L, ~ L, B
RIS A TE AR - 5201 10 6 II35 B A (RIS (LEVEL) S(TH
ST AR + LEVEL (RERHVAERIFIE » B1PCAL L, L, RTEAER - —He5E -
5 BHIHARREE LI« A TR IISRE I - 18 ABREE M EE - 0k
I RIIRRS - (R AR R EBE R A EE - M, b, HIRH LEVEL
SEFIRIE B RERERE A B RREE - TIATIZA b, b, 55 CDS
A R AR OR T - EIL MBS AT - 2P g EE A
FEE » SR BT PR SRR A 2 A B A TR - $3 \ TEAR AR B ]
BERIEL + AN ERDRAH TR AR -

EERDL 10 412 RSB 2 1A RIS 2R3 (SLOPE) fE(TE 195
i FAE  SLOPE FTfX IR HIRIAI (Term Spread) SRR M ERAIAIE + 7
SOEEBBN - ST T SRR M BRSO - STHRISE E T T R R e d

il

5
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W IHARERAK - 15 SLOPE T - RGEZER » HRRAER - RITHRIUERE &
BUR g (AR N - SLOPE RIlg 23 EHHVET - R EREHGE SLOPE Bl PCAI
EIEMARR » R RRBEWE - SLOPE FI% » SIS EwE - WE TR
T - SRZIRER <1l SLOPE B2 h, ~ h, 2TEAIRALR » F7R1E SLOPE T EIE » SRERLT -
TE N B ESECRTREMERE » K2R -

AR DL 10 FHAZE AR AT ZE 10 FEASEBAMEEFRZ 2 (SwapSpd)
TEHEEIIFEREKE » SwapSpd ( BIAfEZ ) RKIER)ZRE NAIE R b1 2 REE
& o TSR R » & AFEEAEE S0 » SwapSpd & 23 NREHIETE -
2% SwapSpd FARIFRRTHSRRARE » S REESNE - EATEEE X
KHEE - TEAIEIE T EANGECRE LR REI R - Kk PC41 - L, ~ L,
el SwapSpd 2 A1 FAGR T SwapSpd B by ~ h, 2IEFRIR T E A KTE R
b Y B R = RS ERS TS R R AT REEE A FE S = B BERI R Fov8UE R
FCZIRER -

it ol RppyFH%E R KE - v DUSRIATE B3 B B S A RS B E
EHIRRERERE ST « PCAI BT BN R+ (L, ~ L,) fEHAM TS RA 895 A &R
BHBHEE -

BT ARA et Bl S RES R AT 2HNEEE N ELE  HfE 1l
Panel A Bi5% 11 Panel C i & IR ST N TS RRE THREEEHEENK - H
7E7% 11 Panel B 3% 11 Panel D HYfE SR AIFAAZR < ARIFFCE53% 11 Panel A Bi%E 11
Panel C 1Y H B HE T PCAL » 352 CDS {E HEE ® T k5 ik HEY
WEHHZ E g AT RGN A EEENEE - RMASEAFE ERIENE
R - (M EIG N ELERIAF b, ~ by BIRRREREST - AT B AN HH R B =0 23R Y
FEHL o SR} » % 11 Panel B 1% 11 Panel D FYE B EHIE S T RN RGBT G EE
FIERLF DA RL i 26 B R AN R8T Ut B 14 AL - P HH AU RS 5 - €35 11 Panel D 0] DAFEIR A,
Bl L, 2 EiS A R H R 8 H IR TS R B o hy B L, AT AR RIS
BENFE 11 Panel B #0K - A[E _ E—EiREELSE - I T AEERSGENE
A= AR AT A N EIRIRER: © B T LI SERE SR BRI S - T —EF B A
YRR - SRl AR R S DRI A SR ) A T A A N [R]RL

ABIFZE R HL AR AR B CPL = E=R (CPI %) ~ SR3E3R (UnRate) ~ GDP il xR
(GDP %) EHEga RS Ein N EFER (24)-27) » DUBZANE RS B FEmA
VRGBS R E AR - TEEEITYIFR e RBRBEZE -
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Y = a+ B;h;+ B,PCAI+ B;CPI% + B,UnRate + BsGDP% + €,, - (28)
Y = a+ B;h;+ BoL;+ B3 CPI% + B, UnRate + Bs GDP% + €4, - (29)
Y = a + B,h,+ B,PCAL+ B3 CPI% + B, UnRate + s GDP% + €5, » 0
Y = a + Bihs+ Bl o+ B3 CPI% + B, UnRate + Bs GDPY% + €5 G
F 11 FEAEKRRFHHEHNREHTE
Panel A  h, PCA1 $iThigFIREHRLE
Z i h, PCA1 AR FiREtE
LEVEL 4822 *** 138614 *** 0112 **  0.529 582.36
t{e 77.46 -24.77 4.93
SLOPE 0.963 ** 63584 *** 0110 **  0.354 286.12
t{E 14.80 10.87 4.65
SwapSpd  -0.636 *** 33229 *** 0049 ** 0495 505.18
t{E -45.11 26.21 -9.46
Panel B h, ~ L, i F RS &
Z BB h, L, PR FiREtE
LEVEL 4599 *** 116951 ***  0.087 ** 0.524 569.02
t1E 106.93 -33.53 2.44
SLOPE 0.743 ** 44936 ***  0.148 **  0.367 301.23
t{e 16.85 23.75 6.21
SwapSpd ~ -0.539 *** 23805 *** -0.047 * 0.490 493.66
t{E -55.35 30.14 -1.83
Panel C  h,  PCA1 {iThigF| REE R/ E
Z #iE h, PCA1 PR FihEtE
LEVEL 4991 **  -134.026 ***  0.126 ***  0.537 602.88
t{E 74.31 5.29 0.02
SLOPE 0.904 *** 59928 ** 0309 ***  0.451 283.22
t{E 12.71 10.70 453
SwapSpd ~ -0.675 ***  31.991 **  .0.052 **  0.401 518.52
t1E -44.23 26.62 -9.99
Panel D h, ~ L, HHigF REE R E
Z #iEE h, L, PR FiREtE
LEVEL 4715 **  -110.825 **  0.105 **  0.732 589.2
t1E 104.07 -34.03 4.51
SLOPE 0.665 ***  80.009 **  0.149 ***  0.565 298.47
t1E 14.12 23.65 6.14
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SwapSpd -0.562 *** 22493 ** 0250 *** 0.697 508.51

t{& -54.65 30.44 -9.52
1 BMEHESIETR Y RRCEER 10% RIBEZE KE | BEEHESSIETR * - RRCER 5% MIREE
KEE BEFHESER ™ RTFCSER 1% EEEKE -

2 TEREREER AR 0 h, & CDS SIBFAETRVERIE T » h, & CDS MBEEZSEF RIS HETE
ERENETF L, BEB L, IR EMER F © L, B3E8 L, FRZIaIsrRett =+
PCA1 BERAAMMHEERSEMNENERFT - -

31 TEHRAFFEER AP 0 LEVEL % 10 FHAREIBIEZSFIE - SLOPE 7 10 FRAE BRI E 25 5 ER 2
FHRIBEZSFI R ZHE - SwapSpd £ 10 FHARBEERGHIEEE 10 FHEEBEESFRZ
o

7% 12 Panel A 225 12 Panel D 53 51l 5 88 A A3 B X hn A e s Btk - PCAL
L, ~ L, ST 2 - N ARG SR - 7T DUE HE SR B Q3 A
TR TSR A F-2 B0 i 2 B oce - W B A B IR RRRE )  SEX A+ 5 THIME
7% 12 Panel A ~ % 12 Panel C %A SLOPE {5225 » HH 1F 7 R (Rl by & [ R -
(BB EER (R EUE N BEE N - fEFH%E R 2E » H A% 12 Panel A B335 12 Panel C [
ER R B HIR TS RRE IR EREEEN R - BETHERERAED - EF
TEHEBEEE T PCAI - R ME MRN8 BT o BTN A TR RIS hE R H
W B =0 AT 2FRAYZESE - (H/258 12 Panel B BA5E 12 Panel D FYE S HE R 2= R AI#
BHEE » W HBERTA 22 11 Panel B Bi% 11 Panel D B E &S HAH (ML - S HIEIE T B
B RGR - SR EE CDS HiE S 77 JE FI R B & (G 5 A E AU A T S i &)
T R (Rl 1 AR T RO A e R WA TH S A SR B S FERR T K -
Bt 2 HE S (SR Z i B M E b A7 B EEMLE S CDS B (G2 Bl
T g IRl B LR -

F 12 NAZFHEE% SERGRFHHSHREHTE
Panel A ARSI PCAT ~ h, HThinf| RE g5 2

Z #ib h, PCA1 CPI%  UnRate GDP% B R Fi#itg
LEVEL  4.754** -168.540** 0.164** 0.447 0.078** -2.170*** 0.545 250.67
tiE  43.12 -21.05 6.80 1.50 4.01 -4.57

SLOPE -0.224* -5.040 0.216** -0.341 0.279** 0.770*  0.401 207.38
tig 222 -0.69 9.77 -1.25 15.60 1.77

SwapSpd -0.893***  31.030*** -0.048*** -0.247***  0.030*** 1.208*** 0.599 319.25
t{g  -40.51 19.39 -9.97 -4.17 7.67 12.72
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Panel B IIAEHIEE 1 h, ~ L, HHimHREHZE

Z #Hib h, L, CPl%  UnRate GDP% HHER F#ite
LEVEL  4.472** -133.683** 0.131*  0.469 0.065*** -2.008** 0.536 241.09
tiE  40.77 -25.4 1.78 1.56 3.31 -4.18

SLOPE -0.650***  36.412*** 0.246** -0.325 0.280** 0.425 0517 221.78
tiE  -6.70 7.82 11.31 -1.22 16.16 1.58

SwapSpd -0.804***  21.204** -0.047** -0.252**  0.032*** 1.195"** 0.595 314.28
ti  -36.93 20.39 -2.50 -4.23 8.22 12.53

Panel C MIAIE4IE 74 PCAT « h, HrigF| REH &
Z #Hib h, PCA1 CPI%  UnRate  GDP%  HAER Fizte
LEVEL  4.939** -163.066*** 0.181*** 0.436 0.081%*  -2.140** 0.754 260.34
tE  44.94 -21.71 7.46 1.48 4.23 -4.57

SLOPE -0.216**  -6.201 0.220%** -0.347 0.281***  0.745*  0.701 207.54
tE  -2.12 -0.89 9.81 -1.28 15.78 1.72

SwapSpd -0.926***  29.875** -0.051*** -0.246**  0.030**  1.200* 0.803 326.22
t{E  -41.97 19.81 -10.45 -4.17 7.67 12.77

Panel D I A& 8114 h, » L, HinF| RE S22
Z #itp h, L, CPl%  UnRate GDP% REBR F#i:tg
LEVEL  4.585** -127.006*** 0.150** 0.458 0.068**  -1.985*** 0.745 250.41
tiE 4267 -26.08 6.1 1.54 3.54 4.2

SLOPE -0.694***  33.985** 0.251** -0.333 0.282** 0664  0.718 222.51
tg -7.22 7.8 11.41 -1.25 16.38 1.57

SwapSpd -0.822***  20.129%* -0.050*** -0.251***  0.032***  1.185*** 0.801 322.13
t{E -384 2075  -10.11 -4.24 8.24 12.58

1 BEEHESIER Y RREER10% MIFEEKE | BEHESIETR »  RRCIER 5% AIEEE

KA BEFHESETR ™ RTFCED] 1% RIBRE KEE

2 FEERREER SR 0 h, s CDS BMBFATAETAERIEF » h, /& CDS BRELES BT KBS HEETE
ERGENET 0 Ly BEB h, FTEERRENER F - L, B3EB h, FTZEROFTRENMER F
PCA1 BERD AP E SRS EMERIREFS » UnRate BEBILZER - GDP % £XEIE
REEEL  CPl % HEBIEEEYEREH -

3 TETRAFFEER P o LEVEL % 10 FHAXEIBEZSFIE - SLOPE 7 10 F A BRI E 25 5 2
FHAR B SR Z FIZE o
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RFAEH - AR FERGE SIS A T7 20 eh (5 5 A 22 A R b A7 -
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e B RERERE ) - LR RN BEAEE CDS WE M A ZHun B 1 b
F - EATREREGHIEEE T CDS MG REF TS ZMNE - F T
SRR B R B - BRI e R (LR T R - G E S
Wy mhE L EHE AN SHERN T SRS —EEER -
AW RE R B BN TR 8 - B R B i i B 1
FIR TSR B S B RE ) - SR RS R BEURAS & CDS premium
o (8 B SR FE AR AT SR B 2R B iR B R A 1~ - RIBELE 0 A 22 il 2 B
%’ - BTSSR B E AL B R RE ) - (A B B AIE CDS
WEMGET A RBIERER T - BUEBG (SR g E b i R
#iZiE CDS #fEhEtZ#rin Byt m b A T E AR -

ATFR AR TR CDS 1735385 (T SRR LR (B PR AR A e -
BTSSR - SRR EL AT B R - RS AR R
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e IR T8 b RIS - SO S AL B 4R CDS B8 7] A
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1. Purpose

As widely known that corporate bonds are illiquid, yields of corporate bonds
therefore contain significant premiums to compensate for insufficient liquidity. On the
other hand, Credit Default Swap (CDS) products, ever since its introduction to the market
in the mid 1990s, have been more actively traded. As a result, it is an interesting question
whether or not their quotes include liquidity risk premium. Many scholars consider CDS
spreads as a measure of pure credit risk, yet still others believe that the spreads affect
prices and hence must be associated with liquidity or other risk factors.

This study tries to use a comprehensive GFI CDS dataset to estimate the liquidity
premiums in bond yields and CDS quotes simultaneously using consistent econometrics
methods. In particular, we measure the liquidity premium embedded in the bond yields to
examine how CDS liquidity affects the yield spread of the corresponding bonds. Thus, we
can provide the link between the liquidity premiums in both the CDS and the corporate

bond markets.

2. Approach

This paper employs two kinds of data. The first is CDS market quotations in the
United States. Collected from the GFI CDS dataset, it covers all transactions of the period
from July 2001 to October 2015. This dataset contains over ten million observations
(4,135,728 bids, 3,762,940 asks, and 3,252,511 trades) across 2,677 reference entities.
The other data is the corporate bond yield data collected from Trade Reporting and
Compliance Engine (TRACE) matched with CDS market quotations. Moreover, we collect
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corresponding credit rating data from the Fixed Investment Securities Database (FISD).

The corporate bond yield data collected from TRACE covers 7,388 reference entities.
In order to match with the CDS data, we use Fuzzy string matching algorithm to merge
these two different data sets. We obtain the final data of 1,074 entities, which possess both
CDS market quotations and corporate bond yields simultaneously.

Regarding the hazard rates, Chen, Fabozzi, and Sverdlove (2010) have developed
a two-factor squared root process which can estimate the hazard rate and the liquidity
factor separately. They argue that their approach has several advantages. First, the model
has closed form solutions to the risk-free discount bonds and survival probabilities and
therefore the hazard rates can be computed efficiently. Secondly, the model fits credit
spreads reasonably well and is flexible enough to account for any form of dynamics in
credit spreads. However, this approach suffers a drawback that the hazard rate should be
re-estimated periodically.

Motivated by Chen et al. (2010), we estimate the hazad rate of the one-factor squared
root process designed for the credit risk model, with an uncented Kalman filter on two
different kinds of data: CDS market quotations combined with corporate bond yield
rates, and purely CDS. Since the uncented Kalman filter is composed of time update
and measurement update equations, we can have more dynamic and accurate estimates
of hazard rates. Due to the fact that CDS premium contain both the hazard rate and the
liquidity factor, we use the principal components analysis to isolate the hazard rate and
extract liquidity factors.

We start by estimating principal components of the CDS premiums across different
reference entities. This gives us six principal components. Then, the first principal
component, which accounts for 43% of total variations, is regressed on two kinds of hazard
rates estimated. Subsequently, we extract two liquidity factors by calculating the residuals
of each regression equation. One is extracted purely from CDS market quotations, and the
other is extracted from CDS market quotations combined with corporate bond yield rates.

Based on Anderson (2017), the residuals of each regression equation can be
representative of liquidity risk. Since this paper studies comovement between CDS
premium changes and explores the source of that increase, its finding reveals changes
in fundamentals (e. g. macroeconomic or market variables) account for only 23% of

the increase in covariance. The remaining increase is attributed to changes in liquidity
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and the market price of default risk. This indicates liquidity and default risk factors can
well explain CDS premium change. This finding allows us to examine the residuals of
regression equations as basic elements of extracting liquidity factors.

Furthermore, in order to investigate which liquidity factors can better explain market
information, we implement several empirical tests to examine whether the liquidity factors
have different impacts on market liquidity proxies represented by CDS bid-ask spread
and trading volume of corporate bonds. In addition, we implement ADF test to examine

whether liquidity factors are stationary in order to further conduct robustness checks.

3. Findings

The ADF test results reveal that these two liquidity factors extracted are stationary.
Hence, we resolve the concern regarding whether spurious correlations among dependent
variables will appear in further regressions. Moreover, the total variations explained by
the first two components estimated using CDS premiums accounts for over 80% of total
variations. The result indicates that principal component analysis would be a reasonable
tool in our estimation.

Then we conduct an empirical test to compare which liquidity factors can have
better relationship with the traditional liquidity measure. The test shows that liquidity
risk factor estimated in this paper can be good proxies for liquidity risk. We discover that
the liquidity risk factor extracted from CDS market quotations combined with corporate
bond yield rates has more goodness of fit than the other factor extracted purely from
CDS market quotations. It is demonstrated that the liquidity factor extracted from CDS
market quotations combined with corporate bond yield rates is more significantly related
to interest rate measures than the one extracted from pure CDS market quotations. The
results are still the same even after we add in some macroeconomic variables as control
variables. Therefore, we conclude that the liquidity factor extracted from CDS market

quotations combined with corporate bond yield rates can be a better alternative.
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4. Contribution

This study makes two main contributions to the CDS related literature. First, we
provide a better estimation technique to conduct the empirical work about liquidity risk
factor. We use an uncented Kalman filter to estimate the hazard rates under a one-factor
square root stochastic process specification while previous studies such as Chen et al.
(2010) or Lin, Liu, and Wu (2011) use a two-factor model to estimate the hazard rate
and the liquidity factor separately. We believe the empirical approaches they employ to
estimate the hazard rate and the liquidity factor are questionable because both stuides
cannot necessarily update the hazard rate estimation. In addition, estimation results
conducted by the uncented Kalman filter are reported to be more efficient and powerful
than the Maximum Likelihood Estimation (MLE) used by Chen et al. (2010), or the
Generalized Method of Moments (GMM) employed by Lin et al. (2011).

Second, this paper is the first to propose a joint estimation which combines CDS
market quotations with corporate bond yield rates to estimate hazard rates. The empirical
results demonstrate that the liquidity risk factor extracted from CDS market quotations
combined with corporate bond yield rates has more goodness of fit than the other factor
extracted purely from CDS market quotations when fitting traditional liquidity measure.
We thus conclude that risk factors generated by joint estimation can be more representative

of the market than the ones generated by separate estimation.
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