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Structural models and the credit spread level

» Structural model of default risk views bonds (CDSs) and equity as
contingent claims on the same underlying firm value
(Black-Scholes-Merton).

» First-generation structural models underpredict the level of credit
spreads when calibrated to low historical default rates:

— The credit spread puzzle
(Jones, Mason, and Rosenfeld (1984), Huang and Huang (2003))

» Second-generation structural models calibrated to match equity
risk premia and equity option implied volatilities improve
significantly at matching the level of credit spreads
(Cremers, Driessen, and Maenhout (2008), Chen, Collin-Dufresne, and
Goldstein (2009), Du, Elkamhi, and Ericsson (2019))

— “a good deal of integration between corporate bond and options
markets” (Culp, Nozawa, and Veronesi (2018)).
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Structural models and credit spread changes

» Mixed evidence when looking at corporate bond returns:

» Common factors in credit spread changes unexplained by
standard structural model factors
(Collin-Dufresne, Goldstein, and Martin (2001), He, Khorrami, and
Song (2020))

» Equity factor bond betas do not explain cross-section of bond
returns
(Fama and French (1993), Choi and Kim (2018), Bai, Bali, and
Wen (2019))

» CDS and bond returns seem integrated with equity returns
(Ericsson, Jacobs, and Oviedo (2009), Koijen, Lustig, and Van
Nieuwerburgh (2017))

= This paper studies relation between corporate bond and equity
return volatilities using data from a market on credit index options
that has become very active since 2012
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Summary: Model setup

» Prices of credit options are quoted using a Black model, which
assumes that the forward credit spread follows a log-normal model.

— Can be rationalized using reduced-form model.

» Prices of equity index options are quoted using a Black-Scholes
model, which assumes that the underlying stock price index follows
a log-normal model.

— Both models are inconsistent.

» We propose a consistent structural model with closed-form prices
for equity & debt and for options on equity & debt both for
single-names and indexes:

Firm asset values follow correlated jump-diffusion processes.

Firms issue short- and long-term debt.

CDS & equity ~ put & call (Merton (1974)).

CDS & equity options ~ compound options (Geske (1979)).

CDS & equity index distribution obtained using large

homogeneous pool approximation (Vasicek (1987)).

CDS & equity index option prices obtained in closed form.
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1

6/51



Summary: Model results

» \We calibrate the model parameters to match the SPX and CDX
index as well as the SPX volatility surface and price CDX options
out-of-sample.

» Main results:

» Jump-diffusion model matches well joint dynamics of
SPX-CDX implied vol surfaces (leverage effects and skews).

> But, it significantly underpredicts the level of credit
volatilities (across all strikes).

» Trading strategy selling CDX vol generates significantly higher
Sharpe ratio than SPX vol.

» We discuss several hypothesis for the apparent discrepancy between
equity and credit index volatility levels including:
» Model misspecification
» Options span different economic states
» Differences in index constituents
P Investor clienteles
» Bond-market-specific risk factors
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How integrated are credit and equity markets?

Credit
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How integrated are credit and equity markets?

Credit
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How integrated are credit and equity markets?

CDX
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CDX credit default swap index

» CDS contract to insure against default risk on a broad
portfolio of firms

» Main indices in North America:

» CDX.IG: Default protection on 125 investment-grade names
» CDX.HY: Default protection on 100 high-yield names

» Maturities from 1Y to 10Y
» 5Y most liquid

» Every 6 months, new index (new series) is launched

> Set of index constituents revised according to rating and
liquidity criteria
» On-the-run index most liquid

» Focus on CDX.IG, 5 year, on-the-run contract.

— very liquid (Collin-Dufresne, Junge, and Trolle (2018))
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CDX pricing

» Actual cash flows to buy protection:

> pay
(i) upfront amount (PUF) and
(if) annual fixed coupon of 100bps,paid quarterly on remaining
non-defaulted principal.

> receive full notional net of recovery (1 — R) on any default in
the index.

PUF = PV/(prot) — PV/(coupons)

» Typically quoted in terms of par spread defined as the coupon
level s.t. PUF=0 (using ISDA CDS Standard Model).

» Par spread ~ annual insurance premium.
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CDX options

» Option to buy/sell CDX protection at a future date at an
agreed spread
» Payer swaption: Right to buy protection
— call option on spread

P Receiver swaption: Right to sell protection
— put option on spread
| BuReceiver NN BuPaer |

Serike Bullish strategy Bearish strategy Strike

Tighter spreads Wider spreads Tighter spreads Wider spreads
< > - >

v

» Main features:
» Underlying: 5Y, on-the-run index
» European style
» Expiration on the 3rd Wednesday of the month
» Wide strike range
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Summary statistics of transactions

CDX __ CDX options

Trades per day 202 18

Median trade size (in million USD) 50 100
Average daily volume (in million USD) 11,133 1,442
Five-year tenor (% of trades) 96.1 98.1
On-the-run series (% of trades) 94.0
Bespoke contract terms (% of trades) 8.0

Cleared (% of trades) 17.6
Block size (% of trades) 64.3
Capped trade size (% of trades) 66.5
On-SEF execution (% of trades) 3.8

Payer (% of trades) 63.1

Table 1: Descriptive statistics for CDX and CDX option trades
for CDX and CDX option trades. Tenor is the initi:

The table shows descriptive stati al time to expiration

of the CDX contract (the underlying CDX contract in case of CDX options). The on-the-run series is the
most recently launched CDX contract. A trade is block-sized if the notional amount traded exceeds a certain
minimum block size. Typically, reported trade sizes are capped when the notional amount traded exceeds
USD 100 million or USD 110 million. The sample period is from December 31, 2012 to April 30, 2020. The
sample comprises 371,693 CDX trades and 32,669 CDX option trades.

» Source: Swap data repositories

» On main interdealer SEF (GFl), capped CDX option trades have an
average size of 354 min USD for CDX

— used to estimate the actual trading volume.
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Market size
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Figure 1: Trading activity for CDX and CDX options

Panels A and B show the average daily trading volume for CDX and CDX options. Panels C and D show
the average number of trades per day for CDX and CDX options. Daily market activity reports from the
GFI SEF are used to compute the average amount by which the actual notionals of capped trades on the
GFI SEF exceed the reported notionals. This is done separately for CDX and CDX options (see Footnote 13
for details). The estimated true volume in Panels A and B is obtained by adding the average amount to the
reported notionals for all capped trades. The frequency of observations is monthly. The sample period is
December 31, 2012 to April 30, 2020 (88 observations).
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Trading across the volatility surface

Days to expiration

Moneyness <15 1544 4574 75104 105134 > 135 Total
m < —1.5 020 0.24 0.06 0.01 0.00 0.52
—-15<m<-05 094 399 294 1.62 ! 0.39  10.42
[m| < 0.5 2,12 1528  9.61 6.48 2.27 1.28  37.03
0.5<m<1.5 1.53 9.01 10.34 8.75 4.17 230 36.10
m > 1.5 1.42 5.96 4.45 2.65 0.97 0.47 1592
Total 6.21 3447 2740 19.51 7.95 4.45

Table 2: Distribution of trading volume across the volatility surface

The table shows the percentage of CDX option volume across the volatility surface. Moneyness is defined
as m = log(K/F(7))/(c+/7T), where K is the strike, F(7) is the front-end-protected 7-forward spread, o
is at-the-money implied volatility, and 7 = d/365 is time to expiration, and d is days to expiration. The
underlying of all options is the five-year on-the-run index. The sample period is from December 31, 2012 to

April 30, 2020. The sample comprises 28,409 CDX option trades.

» Trading is concentrated in short-term (<4M), OTM payer swaptions
(calls on spread)
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Diverse set of market participants

Source: J.P. Morgan

» HEDGE FUNDS
®ASSET MGRS

= BANKS

= BROKER DEALER
= OTHERS
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Quoted maturities

» CDX options: End-of-day quotes from Markit
» Composites of “dealer runs” sent to clients

» Most quoting activity for short-term options (<4M)

» Quotations quickly dissipate as time-to-maturity drops below two
weeks

05F

Time to maturity

il |

! ! | 1
Janl6 Janl7 Janl8 Jan19 Jan20

0 — !
Janl2  Janl3  Janld  Janl5
Figure IA1: Time series of quoted CDX option maturities

Option expiries are 3rd Wednesday of the month. Vertical dotted lines mark roll dates. Daily data from
February 24, 2012 until April 30, 2020
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Standardized data set

» Focus on CDX vs. SPX
» Similar characteristics of firm constituents (ratings, leverage)
» Maturity dimension:

» Consider the first three option maturities with 7 > 14 days
» Denote these 1M, 2M, and 3M options

» Strike dimension:
» Compute moneyness as
log(K/F)
m=—=—"'_27
TATMNT

where K = strike, F = forward, carpy = ATM implied
volatility, and 7 = option maturity

» Consider 13 moneyness intervals: —3.25 < m < —2.75,
—275<m< —-225 ... ,275<m<3.25...

» ..and find option that is closest to the mid of the interval.
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Estimate implied ATM volatility and skew

» On each date and for each option maturity, run cross-sectional
regression
v 2
a’(m) = fo+ fim+ Bam” + ¢,
where m is moneyness
» [y captures the ATM implied volatility

» (1 captures the skewness of the implied volatility smile

» Same procedure for SPX options (using end-of-day CBOE quotes)
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Index volatility during the COVID-19 crisis
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Figure IAG: Summary of CDX and SPX options markets during Covid-19 crisis

The top left (right) panel shows time series of the CDX (SPX) level. The middle left (right) panel shows time
series of the at-the-money CDX (SPX) implied volatility proxied by the fy-estimate for the M2 option. The
bottom left (right) pancl shows time serics of the skewness of the CDX (SPX) implicd volatility smile proxicd
by the fi-estimate for the M2 option. The vertical dotted lines mark the Withan lockdown on January 23,
the Ttaly quarantine on February 22, the 50 bps rate cut by the Federal Reserve on March 3, 2020, the 100
bps rate cut and credit market support by the Federal Reserve on March 15, 2020, and the expansion of
credit market support by Federal Reserve on March 23, 2020. Daily data from January 2, 2020 until April
30, 2020
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Stylized facts 1: Within- and across-market correlations

A: Alog(5PX) vs Alog(CDX) B: Alog(SPX) vs AB5PY C: Alog(SPX) vs AFFPY
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Figure 4: Within- and cross-market interactions

The scatterplots along the diagonal show the cross-market interactions: Weekly SPX returns (Alog(SPX))
vs. log CDX spread changes (Alog(C'DX)) in Pancl A; weekly SPX volatility changes (AG57X) vs. CDX
volatility changes (AS52X) in Panel E: and weekly SPX skewness changes (A5 CDX skewness
changes (AFFPX) in Panel I. Scatterplots below the diagonal show the CDX-market interactions: Weekly
log CDX spread changes vs. CDX volatility changes in Panel D; Weekly log CDX spread changes vs. CDX
skewness changes in Panel G and Weekly CDX volatility changes vs. CDX skewness changes in Panel H
Seatterplots above the diagonal show the SPX-market interactions: Weekly SPX returns vs. SPX volatility
changes in Panel B; Weekly SPX returns vs. SPX skewness changes in Panel C; and Weekly SPX volatility
changes vs. SPX skewnoss changes in Panel F. We oply display observations that fall within the 0.5¢h and

XY v

99.5th percentile of the univariate distributions. The red lines show the fits of linear regressions applied to
the data. The sample period is February 29, 2012 to April 29, 2020 (426 weekly observations)
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Stylized fact 2: Positively skewed vol smiles, CDX
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Figure 2: CDX and SPX implied volatility smiles

The figure shows weekly (Wednesday) two-month implied volatility smiles for CDX and SPX. CDX data
is displayed in the left panel and SPX data is displayed in the right panel. Moneyness is defined as m =
log(K/F(7))/(oy/T), where K is the strike, F'(r) is the forward (front-end-protected) spread in case of CDX
options and the forward price in case of SPX options), o is the at-the-money implied volatility, and 7 is the
maturity. Sample period is from February 29, 2012 until April 29, 2020 (426 observations).
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Structural credit risk model a la Merton (1974)

> Risk-neutral asset dynamics of (ex-ante identical) firms

dAA = %+ JT=podW] + (€7 — 1)dN] — Nvidt.

G — (r—0)dt + \/podW; + (¥ — 1)dN; — Avdt.
W,/ are independent Brownian motions, N are Poisson counting processes with intensity A’, ~' are
independent ~ N(m', v/} and v/ — E[e” — 1] = Yy g

» Payouts (at rate of §) go to equity holders

» Firms issue

» short-term debt with notional D; and maturity 7; = 1 and
» long-term debt with notional D, and maturity T, =5

» Default occurs at T; or T, if continuation value is less than
payment owed to debt holders.

— Defines endogenous default threshold ® at T; (and D, at T5)

v

In case of default at 77 a fraction 1 — « of asset value is lost in
bankruptcy and residual is paid out to debt holders in proportion to
outstanding principal.
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Debt and equity

» The value of the short-term bond is

Bi(To) = e M (DiER(L, 1 EnlRArL, )

» The value of the long-term bond is

i —r(Ta—T, i
Bi(To) = e (T 0)(D2ET0[1{A,.T1 ]+Ero[aArzl{AiTlZQ‘A,TZ@}])

zo,A"TzzDQ}

—r(T1—To) i
+ e 1 0 ]ETO[R2AT11{A{,_1 <®}]

» The equity value is equal to the asset value less debt and
bankruptcy costs:

Sh(A) = Ay = e (DB, 1+ ERlARL, )

- e—r(Tg—To) (D2ET0[1{A"T >D2}] +ET0[A‘
4 >

i
T2 l{Ale zo,A’72<Dz}])

Z¢,A"T2
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CDS

» Consider a CDS contract from Ty to T with unit notional.

» The value of the protection leg is

. aAl
Proth(To) =e (M~ TR, [(1 — — 1 )1
ro 2( 0) e To[( D1+D2) {Ai7'1<¢}]
_|_ e*f(TQ*To)ETO [(1 _ aA,7—2)
D;
» The risky annuity (for continuous coupons) is
A(To) = [ e = To)dt 4 [ e=r(t-To)dt R, [1

> W_ith a coupon rate of C, the'PUF of the CDS contract is
Ué(To) = Prot'2(T0) —C x ./4’2(7—0)

i i ]
{AT1 2®.AT, <D2}

frzp)
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CDX index

» The PUF of the CDX is a simple average of the PUFs of the
N = 125 single-name CDSs for the index constituents.

> We use the large homogeneous portfolio approach of Vasicek (1987)
and approximate the index PUF by letting N — co:

N
1 ,.
Un(Ar) = lim & > Ui(To)

= E[U}(To)|Ar,]

e (14 L, ) |An] - T]E[An <o) |Ar])

Jre*r(Tszo)(E[l{Al_ An] = BT, 1A rl)

>¢>,A"TZ<DZ}

— Co — C1e TO)

» All of the expectations have closed-form solutions in terms of sums
of univariate and bivariate normal cumulative distribution functions.
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SPX index

» Similarly, the value of the SPX is given by

N
1
STO(ATO) = I\Ill—>moo N Z STO(ATO)
i=1
= E[ST, A7
= ATo — e*f(T1*T0) (DIE[I{AiTl 2®} | ATO] —+ E[As—ll{Ale<o} |AT0])
_ o= (T2—To) i
e (paEL | AT]+ AL . Ar))

i i i
{AT12®‘ATZZD2 20,4l <D,

» Also obtained in closed form.
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CDX options

» The time-0 value of a CDX call option with strike K and expiration
at Ty is

CSPX = e~ Eo[max(Ur, (Ar,) — K, 0)]

— e ((1+ C)Eo[1 | —LE A1 -
€ (( 1) 0[ {AT0<1A'7—1<°}] D1+ 0[ T {AT0<Z,A’T1<0}]>

—rT;
e (B[l DAL e o)

Al i ]
{ATO <A A >0 <D2}

—rTo [
—e OKE()[].{ATO<Z}],
where
> K=K+ C+ Ge "(Ti=To),

> Ais the unique value such that Ur,(A) = K.

» Closed-form solutions for all the expectations in the index option
formulas in terms of sums of univariate, bivariate, and trivariate
normal distributions.
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SPX options

» The time-0 value of an SPX call option with strike K and expiration at
To is

G = e T Eg[max(St,(Ar,) — K, 0)]
_—rT —rT;
= TR, _]-e 1(D1E0[1

3

{ATO ZZ,A"TI <o} )

] + Eo[AT,1

{A-,—O ZZ,A"TI zo}

e T (DQIEO[I ] + Eo[Ar, 1

Al i A Al i )
{ATozA,Arlzo,ATZZDZ} {ATozA,Arlzw,AT2<Dz}

_ e 'To KEO[l{AT >Z}]’
0>

where
> A is the unique value such that St,(A) = K.

» Also obtained in closed form.
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Calibration

» Idiosyncratic jump parameters set to m; = —2 and v; =0 (i.e.,
jump to default) to only solve for A;

» Bankruptcy costs: 1 — a = 0.2 (Andrade and Kaplan (1998))

» Calibrate 10 parameters (Ao, D1, D>, 6,0, p, A, m, v, ;) weekly to
perfectly fit:

> level and slope of CDX (1Y and 5Y) — A;,0
» level of SPX — Ag

» SPX dividend yield — ¢

>

average short- and long-term leverage of CDX and SPX
— Dl, D>

» Remaining degrees of freedom (p, A, m, v) used to fit (~ 39) SPX
implied volatility surface

» ...and then price CDX options out-of-sample.
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Parameter estimates

Ay & T P A m VU A
Main 28038 00149 03405 00526 09531 00875 00770 0.0032
(408.8) (0.0023) (0.0150) (0.0158) (0.8756) (0.0231) (0.0164) (0.0017)
a=05 2800.2  0.0149 03006  0.0608 09676 -0.0864 00764  0.0026
(400.1) (0.0023) (0.0154) (0.0192) (0.8807) (0.0228) (0.0162) (0.0014)

=0 98045 0.0149  0.3580  0.0436 09832  -0.087T  0.0767 0
(408.8) (D.0023) (D.0122) (0.0128) (0.8648) (0.0223) (0.0160)
A=X=0 28946 00149 03756  0.0804 0 0 0 0

(408.8) (0.0023) (0.0112) (0.0324)

Table 4: Parameter estimates

For each model specification, the table reports the sample mean and sample standard deviation of the
calibrated parameters. All specifications have m; — —2 and v; = 0. The first, third, and fourth specification
have a = 0.8. The sample period is February 29, 2012 to April 29, 2020 (426 weekly observations).
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The pure diffusion model fails ‘in-sample’
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Figure 4: CDX and SPX implied volatility smiles in Merton model

The figure shows actual and fitted two-month implied volatility smiles for CDX and SPX on January 3rd,
2017. CDX data is displayed in the left panel and SPX data is displayed in the right panel. Moneyness
is defined as m = log(K/F(r))/(o/7), where K is the strike, F(r) is the forward (front-end-protected)
spread in case of CDX options and the forward price in case of SPX options), o is the at-the-money implied
volatility, and 7 is the maturity. Crosses show data. The solid blue line shows the implied volatility smile
in the Merton model, when the model is fitted to the forward CDX spread, the SPX, firm leverage, and
the ATM implied volatility (of either CDX or SPX options). The dotted blue line shows the instantaneous
volatility of the underlying (either forward CDX spread or SPX), when its value equals the option strike.
The solid red line shows the implied volatility smile in an extended Merton model with systematic jumps in
the asset value, when the model is fitted perfectly to the forward CDX spread, the SPX, and firm leverage,
and as closely as possible to the implied volatility smile (of either CDX or SPX options).

39/51



The jump-diffusion model ‘out-of-sample’
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Figure 5: Fit to SPX and CDX implied volatility smiles on last Wednesday in sample
First row shows the fit to 1M, 2M, and 3M SPX implied volatility smiles on April 29, 2020. Second row
shows the fit to 1M, 2M, and 3M CDX implied volatility smiles.

» Model captures well the SPX level and smile.

» Model captures CDX skewness well, but predicts too low level of
ATM credit volatility, i.e., market > model CDX option value.

=- CDX options appear overpriced relative to SPX options.
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Fit to CDX options

CDX level, bps

SPX level

150 3500 -
y
sy /A
fy o fﬁ 3000 Ik
100 | i I
i 2500 . !
2000 A
50 /,// v
1500 [, "
0 - - - - 1000 . - ~ -
Jan12 Jan14 Janl6 Jan18 Jan20 Jan12 Jan14 Janl6 Jan18 Jan20
CDX ATM 1V (557%) SPX ATM IV (53
1.5 - - - 0.8 - -
Data Data
Model | 06 Model
1 |
‘ 0.4
M h |
0.5 AN, 4l Al
" Mv,u v A‘Mw
N 0.2 )
UL “”quwfvwﬁd‘\mwﬂ A
0 0
Janl2  Janl4  Janl6  Janls  Jan20 Jan12  Janld  Janl6  Janl$  Jan20
CDX 1V skewness (3{2X) SPX IV skewness (357X)
0.3
. Data YA g MLy s
0-25 Mol L M]‘/W LA}
0.2
0.15 ‘ ‘h | -0.1
|
or i W LA H ¥ ki
W‘J‘W 7“1/“‘ ! 015
R uift -
oos [IASATY e o

0
Janl2  Janl4

Jan16

Jan18

Jan20

0.2
Jan12  Janl4  Janl6  Janl8  Jan20

Figure 3: Summary of CDX and SPX options markets

The top left (right) panel shows time series of the CDX (SPX) level. The middle left (right) panel shows
time series of the at-the-money CDX (SPX) implied volatility proxied by the Fo-estimate for the M2 option.
The bottom left (right) panel shows time series of the skewness of the CDX (SPX) implied volatility smile

proxied by the fi-estimate for the M2 option.

observations)

Weekly data from February 29, 2012 until April 29, 2020 (426
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Motivation

The CDX option market

Quote data

A structural credit risk model

The relative pricing of CDX and SPX options

What explains ‘mispricing'?
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Possible explanations for ‘mispricing’

» Model misspecification:
» Stochastic volatility?
— model is recalibrated weekly.
» Stochastic bankruptcy costs?
— introduces wedge between credit and equity.

» CDX and SPX options are not redundant:
» They span different economic states
» The underlying indexes are different
» There are different investor clienteles
» There are bond-market-specific risk factors
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Economic states spanned by options are very similar

» For CDX, compute Do

> Amin such that CDX, (Amin) = Kmax
> Amax such that CDXT, (Amax) = Kmin Koo

» For SPX, compute K

»  Apmin such that SPX7,(Amin) = Kmin i
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— Are CDX options redundant?
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Index characteristics: leverage and rating distribution

| - |
“““ | fndeg

» Mean (median) leverage is 0.277 (0.244) for CDX vs. 0.238 (0.200) for
SPX, while mean (median) rating is BBB+ for both.

» Dispersion is higher for SPX.
— Does heterogeneity explain the findings? (Look at S&P 100 options...).
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Index characteristics: leverage time series

» Time series of average leverage of CDX and SPX firms:
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Investor clienteles demand for options

» Demand for OTM SPX puts:
» Pre-crisis: Non-dealer demand is positive; e.g., Garleanu,

Pedersen, and Poteshman (2009)
» Post-crisis: Non-dealer demand more balanced; e.g.m Chen,

Joslin, and Ni (2018)
» Structural non-dealer demand for OTM CDX calls:

There is a dedicated investor base whose main business
seems to be to buy OTM payers for “tail-hedging”, due to
their low dollar price. This makes implied vol in OTM payers

high.

This discrepancy is usually due to investors hedging against an extreme widening in spreads by purchasing OTM
payers, pushing up the price of these options and therefore the implied volatilities.

Volatility Skew in Credit

» Do regulators treat CDX and SPX options as substitutes for
risk-mitigating hedges?
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Can we trade on the mispricing?

» Consider trading strategy that sells ATM straddles on CDX vs. SPX
every Wednesday, with one week holding period.

CDX SPX
Mean t-stat  Std.dev. SR Mean t-stat  Std.dev. SR
Panel A: Full sample
M1 0.100  2.376  0.100  1.000 0.040 1.195  0.100  0.401
M2 3.241  0.100  1.409 0.045 1.353  0.100  0.448
M3 3.040  0.100  1.322 0.043  1.359  0.100  0.428
EW 0.124 2954 0.096  1.298 0.043 1.313  0.097  0.437
Panel B: Ex-Covid-19 sample
M1 0.143  3.721 0.100 1.431 0.090 2.810 0.100 0.902
M2 0.219 5.677  0.100  2.188 0.118 3.458  0.100  1.177
M3 0.198  4.891 0.100 1.985 0.130  3.646 0.100 1.301
EW 0.187 4972  0.094 1.983 0.113 3372 0.098  1.146

Table 7: Profitability of selling CDX and SPX options

In each market and for each option maturity category, the strategy sells ATM straddles each week (on
Wednesdays) and holds the position for one week. We assume that an initial amount of capital is required
when selling options, and we adjust this amount to achieve a 10% unconditional annualized volatility of

realized excess returns for each option maturity. “EW” denotes an equally weighted portfolio of the three

option maturities. Means, standard deviations, and Sharpe ratios 7) are annualized. t-statistics are
corrected for heteroscedasticity and serial correlation up to four lags using the approach of Newey and West
(1987). The full sample consists of 385 weekly returns between February 29, 2012 and April 29, 2020. The

ex-Covid-19 sample consists of 370 weekly returns between February 29, 2012 and December 31, 2019.
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Conclusion

» Study relatively new CDX options markets
» Develop consistent structural model for CDX and SPX options

» Calibrated model shows:

» Skew is consistent across both markets, but ...

» Credit implied volatility > equity implied volatility.
» Possible explanations:

» Model misspecification?
» Differences in the underlying portfolio characteristics?
» Clientele effect: Demand for bond portfolio hedging?

(regulators more likely to accept CDX options as a risk-mitigating hedge).

P Risk factors for bonds might be different than for equity
(bond-specific liquidity factor might add distinct credit spread volatility
component, whereas skew reflects fear for market-wide crash risk).

» Selling CDX vol delivers significantly higher Sharpe ratio than SPX
vol.

» Implications for ‘pseudo-bonds’?
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Thank You !
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