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ABSTRACT

Typical covered call strategies may be decomposed, using a risk and performance attri-
bution methodology, into three components: equity exposure, short volatility exposure
and equity timing. This paper applies that attribution methodology to covered calls
on eleven global indexes. We find that the relative risk and return contributions of
the three components are remarkably consistent across our cross-section of indexes.
Across the board, the covered call’s equity exposure is responsible for most of the
strategy’s risk and return, while the short volatility exposure has the highest Sharpe
ratio of the strategy’s components. The returns from the equity timing exposure are
statistically insignificant in all eleven indexes, yet this exposure contributes arelatively
large amount of the strategy’s risk. These results provide further evidence that manag-
ing equity exposure in covered calls provides superior risk-adjusted returns. Further,
a globally diversified portfolio of risk-managed covered calls may be viewed as a
defensive alternative to global equity, providing similar returns with lower volatility
and lower drawdowns.
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1 INTRODUCTION

Covered calls written on the Standard & Poor’s 500 (S&P 500) index are often
described as providing “equity-like” returns with lower volatility. An at-the-money
(ATM) covered call has a beta of approximately 0.5 to the underlying equity index,
which is what drives the lower volatility relative to the underlying index. Less equity
exposure means less equity risk premium is captured, but selling call options earns the
volatility risk premium, which replaces much of the lost equity risk premium. Thus,
the S&P 500 index covered call earns “equity-like” returns while realizing substan-
tially lower volatility by combining lowly correlated long equity and short volatility
exposures. !

However, there is more to the story regarding a covered call’s equity exposure. As
the underlying index’s value increases, for example, the call option’s equity exposure
also increases. This means the portfolio’s equity exposure will decrease since itis short
the call option. The covered call’s equity exposure is therefore dynamic, changing in
negative relation to its underlying index’s value. The strategy’s equity exposure also
depends on the option’s implied volatility. Even the simple passing of time, ceteris
paribus, affects the covered call’s equity exposure. The resulting dynamic equity
exposure adds risk to the strategy, yet it should not influence the strategy’s expected
returns if equity markets are efficient.”

Israelov and Nielsen (2015), henceforth IN2015, attribute the performance of
an ATM S&P 500 index covered call to its (1) passive equity, (2) short volatility
and (3) dynamic equity exposures. They report that the three components earned
annualized returns of 3.5%, 1.9% and 0.5%, respectively, over the period beginning
March 1996 and ending December 2014. The three components’ respective vari-
ance contributions were 67%, 7% and 26%. They do not find a persuasive reason
for dynamic equity exposure having a positive expected return. They conclude their
paper by comparing a traditional covered call strategy (CBOE S&P 500 BuyWrite
Index) with a risk-managed version of the strategy that hedges the dynamic equity
exposure. Hedging had little impact on the strategy’s average return but reduced its
annualized volatility from 11.4% to 9.2%, thereby increasing its geometric Sharpe
ratio from 0.37 to 0.52.

The volatility risk premium is not isolated to S&P 500 index options. Londono
(2011) computes the volatility risk premium that is priced in options on eight global
indexes (including the S&P 500) and finds that, on average, options are richly priced
(their implied volatilities are higher than their underlying indexes’ realized volatilities)
in all of them. Fallon et al (2015) also show that the volatility risk premium exists

I However, the covered call strategy does add risk relative to a 0.5-beta equity strategy.
2 Or are at least efficient with respect to the covered call’s dynamic equity exposure.
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across eleven global equity indexes. Thus, one might expect that global index covered
calls can also serve as equity replacements for their underlying equity indexes.

This paper explores whether IN2015’s findings extend globally. We find that they
do. Specifically, we apply IN2015’s performance attribution to an extended set of
covered calls written on eleven global equity indexes (including the S&P 500 index),
and we observe that the risk and return contributions on global covered calls are
remarkably similar to those reported by IN2015 for covered calls written on the
S&P 500 index.’

We continue by testing the risk-managed covered call approach suggested by
IN2015 in each of the eleven indexes. Consistent with their results in the S&P 500, we
find that hedging decreased volatility and increased the average Sharpe ratio. Con-
cluding, we analyze global portfolios of hedged equity index covered calls, which
can provide investors with a globally diversified exposure to equities and a glob-
ally diversified exposure to short volatility, without the uncompensated equity timing
exposure inherent in traditional covered call implementations. We show that, com-
pared with their constituent single-asset covered call strategies, illustrative globally
diversified covered call portfolios have realized similar arithmetic returns but with
lower volatility and consequently improved Sharpe ratios.

2 COVERED CALL DECOMPOSITION

IN2015 show how the covered call may be split into three economically distinct
components:*

covered call = equity — call
= (1 — initial call delta) x equity (passive equity)
— (call — call delta x equity) (short volatility)
+ (initial call delta — call delta) x equity (dynamic equity).

The passive equity exposure, which is less than 1.0 by construction, earns the equity
risk premium. It represents the strategy’s long-term average allocation to equity mar-
kets. For example, an out-of-the-money covered call has a greater allocation to equity
markets and earns more equity risk premium than does an ATM covered call.

Short volatility exposure comes from the delta-neutralized short call option and
adds volatility risk premium to the covered call strategy. Equity index options tend

3 The indexes used are S&P 500, DAX, Euro Stoxx 50, FTSE 100, Hang Seng, Hang Seng China
Enterprises, KOSPI 200, NASDAQ 100, Nikkei 225, Russell 2000 and Swiss Market Index.
4The online appendix provides details on actual return computations.
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to be richly priced relative to their fair values (ie, their implied volatilities tend to
be higher than the coincident volatility realized by their underlying indexes). Thus,
selling these richly priced options is a positive source of return for covered call
strategies.

The covered call’s equity exposure changes with the passage of time, the value of the
underlying index and the implied volatility of the call option. This dynamic exposure
to equity is close to zero on average and thus provides little to no equity risk premium.
However, time-varying equity exposure is a source of risk to the strategy. Unless it
predicts future returns, which it should not under efficient markets, its contribution
to the strategy’s expected return is zero.

3 DATA

The OptionMetrics IVY database supplies daily closing prices, implied volatilities,
dividends and option deltas through September 2015 for the eleven equity indexes
analyzed in this paper.® The start dates vary by index, but data for all eleven indexes are
available by January 2006. Underlying equity index values and US London Interbank
Offered Rate (Libor) are from Bloomberg. Equity index futures returns were also
derived from Bloomberg data.®

4 PERFORMANCE ATTRIBUTION

Before attributing global equity index covered call performance to (passive and
dynamic) equity exposures and to volatility exposure, we begin by comparing per-
formance with the respective underlying equity indexes. Table 1 reports summary
statistics for the strategies, with full sample statistics provided in part (a) and

3 For US indexes, OptionMetrics provides “best bid” and “best offer” prices, and we calculate the
option price as the midpoint between these two values. More specifically, before March 4, 2008,
the “best bid” and “best offer” refer to “the best, or highest, closing bid [or ask, respectively] price
across all exchanges on which the option trades”, while after that date they refer to the “best, or
highest, 15:59 EST bid [or ask] price across all exchanges on which the option trades”. For European
and Asian indexes, for each option on a given date, we use the price specified by the “calculation
price” field; this is typically the settlement price provided by the exchange, but on some occasions
it can be the last traded price, the bid, the ask or the average of the bid and ask.

6 Qur full-sample backtest start dates are: January 22, 2002 for DAX, Euro Stoxx 50 (SX5E), Swiss
Market Index (SMI) and FTSE 100 (UKX); March 25, 1996 for S&P 500 (SPX), NASDAQ 100
(NDX) and Russell 2000 (RUT); May 17, 2004 for KOSPI 200 (KOSPI2); July 13, 2004 for Nikkei
225 (NKY); and January 30, 2006 for Hang Seng China Enterprises (HSCEI) and Hang Seng Index
(HSD).

Journal of Risk www.risk.net/journals



Covering the world: global evidence on covered calls

matched-sample statistics over the period beginning in January 2006 and ending
in September 2015 in part (b).

On average, over the full sample, global covered calls delivered 6.6% annualized
returns versus 7.2% for the underlying indexes and 14.8% annualized volatility versus
21.2% for the underlying indexes, with an average Sharpe ratio of 0.45 versus 0.33
for the underlying indexes. Due to the benefit of reduced volatility drag, covered
calls’ annualized geometric excess returns were 5.4% on average versus 4.5% for
their underlying indexes. Maximum peak-to-trough drawdowns were also lower on
average for covered calls: 45% versus 63% for their respective indexes. In sum, we find
global evidence in favor of equity index covered calls providing equity-like returns
with lower volatility and smaller drawdowns.

We now turn to our performance attribution. Figure 1 graphically summarizes the
three components’ (passive equity, short volatility and dynamic equity) matched-
sample performance across the eleven indexes. The passive equity component has
generally had the highest return contribution, short volatility has tended to realize
the highest Sharpe ratio, and dynamic equity has on average been uncompensated.
The passive equity component has been the most volatile, followed by the dynamic
equity component and then finally by the short volatility component. The uncompen-
sated dynamic equity component has realized more than twice the volatility of the
compensated short volatility component in traditional covered calls.

Tables 2, 3 and 4 report, respectively, detailed statistics by index for the passive
equity, short volatility and dynamic equity components of the covered call strategies.
Part (a) reports full sample statistics and part (b) reports matched-sample statistics.
Part (c) reports matched-sample cross-index correlations. We focus our discussion
on matched-sample results, noting that conclusions drawn over the full sample are
similar.

On average, passive equity exposure (see Table 2) delivered 3.6% annualized arith-
metic returns with 11.5% annualized volatility and a Sharpe ratio of 0.31. Passive
equity exposure was the dominant source of risk for covered calls, responsible for
70% of the strategies’ variance on average. This is very similar to IN2015’s finding
that the passive equity component was responsible for 67% of the S&P 500 covered
call’s variance. The passive equity components’ average cross-index correlations were
all in the 0.6-0.8 range, with an average of 0.7.

Short volatility exposure (see Table 3), however, was the smallest contributor to
covered call risk, as measured by its volatility and its variance contribution. Its annu-
alized volatility was 2.7% on average, about a quarter the size of the passive equity
component’s volatility. Short volatility was responsible for 7% of the covered calls’
variance on average, identical to IN2015’s finding for the S&P 500. Yet, short volatil-
ity was also responsible for 37% of the covered calls’ return, delivering 1.9% per year
on average in volatility risk premium with an average Sharpe ratio of 0.74, which
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FIGURE 1 Matched-sample performance charts for covered call components: (a) average
annualized return (arithmetic), (b) annualized volatility and (c) Sharpe ratio.
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Source: OptionMetrics, CBOE, Bloomberg. Charts show performance statistics for the passive equity, short volatility
and dynamic equity components of ATM covered call strategies, mimicking the methodology of the CBOE S&P 500
BuyWrite Index (BXM). For each index, the backtest is long the underlying equity and short ATM front-month call
options, held to expiry (more details on the calculation in the online appendix). These returns are then decomposed
into three components: passive equity exposure, dynamic equity timing exposure due to the call option’s time-varying
delta and short volatility exposure. Returns are excess of US three-month Libor. Volatility was computed using twenty-
one-day overlapping returns. The date range for this analysis was January 30, 2006 through September 30, 2015.
The list of indexes included is: S&P 500, DAX, Euro Stoxx 50, FTSE 100, Hang Seng, Hang Seng China Enterprises,
KOSPI 200, NASDAQ 100, Nikkei 225, Russell 2000 and Swiss Market Index. The points on the box-and-whisker
plot represent the minimum, 25th percentile, median, 75th percentile and maximum values, across indexes. For
illustrative purposes only.

is approximately 2.3 times higher than that of the underlying equity indexes. It may
seem remarkable that short volatility should realize such a high Sharpe ratio over
the period, given that equity markets crashed and implied volatilities spiked during
the 2008 global financial crisis (GFC). It is indeed true that the maximum peak-to-
trough drawdowns for the components were 6.7% on average, reaching their troughs
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in late 2008 for most indexes. However, this is only 2.5 times their average annualized
volatility of 2.7%, so there was still ample time over the period for the Sharpe ratio to
recover as the strategies earned the volatility risk premium. Finally, the short volatility
components were more diversifying than the passive equity components, realizing a
0.4 average cross-index correlation.

IN2015 argue that dynamic equity exposure should not contribute to a covered
call’s expected returns, even though it is a significant source of risk. We con-
firm both claims in our global sample. On average, dynamic equity exposure (see
Table 4) has realized 5.6% annualized volatility, approximately half that of the pas-
sive equity exposure. Just as IN2015 found that dynamic equity accounts for 26%
of the variance in S&P 500 covered calls, we again find that, globally, the com-
ponent has been responsible for approximately 23% of the covered calls’ variance.
Despite this, its contribution has on average detracted from performance by 0.3% per
year, with six indexes seeing positive performance and five indexes seeing negative
performance. Dynamic equity exposure’s average return is not statistically signif-
icant in any of the indexes. These results provide additional evidence in favor of
the claim that the equity timing exposure embedded in covered calls is uncompen-
sated. Similar to the short volatility components, the dynamic equity pieces were
also moderately correlated across indexes, with an average cross-index correlation
of 0.4.

5 RISK-MANAGED COVERED CALLS

Itis unfortunate that covered calls include a significant yet uncompensated risk arising
from their dynamic equity exposure. The good news is that this exposure is hedgeable.
Investors do not need to bear this risk in order to earn equity and volatility risk premi-
ums. Portfolio managers may estimate the covered call’s ex ante equity exposure via
an options pricing model, such as Black—Scholes, and trade an equity instrument, such
as a futures contract, to stabilize the strategy’s equity exposure. Following IN2015, we
do precisely that. We test risk-managed ATM covered call strategies, hedging equity
exposure deviations from 0.5.

Figure 2 graphically summarizes the results, showing higher returns, lower
volatilities, higher Sharpe ratios and reduced maximum peak-to-trough drawdowns
for the risk-managed covered call strategies compared with the non-risk-managed
versions.

Table 5 reports detailed performance statistics (gross of transaction costs) for the
covered calls with and without the risk-management overlay. Given our findings from
the previous section, we do not expect the risk-management overlay to have a large
effect on the average excess return. In this sample, it improved annualized excess
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returns from 5.3% to 5.9%.” Risk management reduced the strategies’ volatilities
by 20% on average, from 14.7% for the covered call strategies to 11.7% for the
risk-managed covered calls. Due to benefits of lower volatility drag, compounded
annualized excess returns improved from 4.0% to 5.4%. Over a ten-year period, this
translates to an improvement in compounded returns from 47.8% to 68.5% in excess of
cash. With higher return and lower volatility, the risk-managed covered calls’ Sharpe
ratios increased on average from 0.35 to 0.51.

Actively managing covered calls’ equity exposures also reduces downside risk
characteristics. Risk-managed covered calls were —1.0 skewed on average versus
—1.4 for their non-risk-managed counterparts. The risk-managed version of covered
calls also had lower downside betas on average: 0.59 versus 0.86. Further, maximum
peak-to-trough drawdowns were lower for the risk-managed version in every index.
On average, maximum peak-to-trough drawdowns improved from —44% to —35%
by actively managing the covered call’s equity exposure.

6 TRANSACTION COSTS

We now consider the impact of trading costs on covered call strategies. Covered calls
pay one-way trading costs each month when selling options. In addition, the risk-
managed covered call pays trading costs each day when trading the underlying equity
to bring the strategy’s equity exposure back to its target.

Trading costs for options are typically reported in terms of implied volatility. For
example, a call option’s bid and offer “prices” may be implied volatilities of 16.0%
and 16.2%. In this case, the one-way implied volatility cost of selling the option
is 0.1 volatility points. If we know the annualized volatility exposure that is traded
(as measured by the option Greek known as vega) and the half-spread in implied
volatility points, we can compute annualized option trading cost. Similarly, for the
risk-managed covered call, we can compute the annualized risk-management costs
by multiplying the annualized hedging turnover by the one-way equity trading cost.

Table 6 reports the two covered call strategies’ turnovers, both for the options
and for the equity hedges (which would apply only to the risk-managed strategy). A
relatively conservative one-way trading cost of 0.2 volatility points for options would

7 Note that the return of the risk-management overlay for a given index is not exactly the negative of
the dynamic equity component of the unhedged covered call. For one, the dynamic equity component
calculation uses the full-sample average portfolio delta as the baseline for determining the portfolio’s
delta deviation. This number is greater than 0.5 for each index, since the call strikes are chosen to
be strictly above the spot (mimicking the CBOE S&P 500 BuyWrite methodology). However, to
avoid look-ahead bias, the risk-management overlay assumes 0.5 as the baseline. Another source of
bias is due to an effect on expiration dates, where the market-directional exposures of the strategies
change for a few hours. A similar expiration-day effect is further explored by Israelov (2016).
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cost the covered call strategies about 28 basis points (bps) per year. With an annualized
volatility of about 15%, the non-risk-managed covered call’s net Sharpe ratio would
then be about 0.02 lower due to options trading costs, thereby decreasing on average
from 0.35 to 0.33.

The risk-managed covered call trades equity (via futures or exchange-traded funds)
at about 16.6 times the net asset value (NAV) per year in order to implement the
hedge. Assuming a 2bp one-way trading cost for equities, this means that the risk-
management overlay would have a cost of about 33bps per year. With 12% annualized
volatility for the risk-managed covered call, the hedging costs reduce the Sharpe ratio
by an additional 0.0275, on top of the 0.025 reduction from its option trading costs.®
Therefore, the risk-managed covered call’s net Sharpe ratio is 0.46 (versus its 0.51
gross Sharpe ratio) after accounting for both costs, which leaves it well above the
0.33 average net Sharpe ratio estimate for non-risk-managed covered calls and the
0.32 average Sharpe ratio for equities.

In other words, we estimate that the risk-managed covered calls’ higher Sharpe
ratio should still remain intact net of the transaction costs required to implement the
risk-management overlay.

7 GLOBAL DIVERSIFICATION

A globally diversified covered call portfolio may be appropriate for investors who see a
covered call as a potential equity replacement, and for those whose equity portfolios
are globally diversified.” Table 1 showed that on average covered calls provided
similar compounded returns to their respective underlying indexes, but with about
three-quarters of the volatility. Table 5 then showed that on average risk-managed
covered calls provided one-third higher compounded returns than their respective non-
risk-managed covered calls, but with about one-fifth less risk. These results present
a compelling case in favor of substituting global equity exposure with global risk-
managed covered call exposure.

The covered call combines long equity, short volatility exposure and dynamic equity
timing. Table 2 showed that the average long equity cross-correlation has been 0.7,

8 Option trading costs have a greater impact on the Sharpe ratio of the risk-managed covered call than
on the non-risk-managed covered call because the risk-managed covered call has lower volatility.
The return impact is the same for both strategies.

° Diversification is often described as the only free lunch in finance. Yet, surprisingly, the debate
over the benefits of global equity diversification refuses to subside. One camp argues that equity
markets crash at the same time and diversification fails when you need it most (see Hartmann et al
2004; Christoffersen et al 2010). The counterargument of Asness et al (2011) is that focusing on
short-term crashes is too short-sighted — long-term differences in economic growth matter more
than short-term panics, and long-term returns are diversifiable.

www.risk.net/journals Journal of Risk

79



R. Israelov et al

80

¢co €20 610 G¢'0 910 0€0 ¥¢0 ¢co cco 610 0c0 20 €}9Q spisumoq e
00— 000 100 00— <¢00— 600~ 0¢0— 600— OLO0— <¢l'0— 90— <¢00 ejoq episdn o
Y00 600 00 200 G00 800 100 c0'0 100 100 000 00 Aunba o} eleg
¢0 00 60 90 S'0— L'0— 90— ¥'0 L'l 90 00 €°0— UuInjal SS8dXS JO "Jels- |
%E¢C %ve %le %9¢ %E¢C %9¢ %Lt %S¢ %le %Ve %cc %S¢ uonnqLiuood ysiy
L'y L'y '€ S/ o€ 6'S G'6 L€ L'} L€ S'c 7’9 SIsouny
90— 60— €0— VviI— c0— (O §0— L0— c0— §'0— S0~ §'0— MIXNS
%CC—  %6l— %Sl—  %Ll— %GC— %SE— %~ %Ee—  %SI—  %6l— %0E—  %8C— umopmelp Xep
200 100 820 vLI'0 ZF0— ZI'0O— 60— L0 960 1ZAY 000 600— (e1dwis) onel adieys
WL'S %SV LS %LV RSV %9 %L'9 %0L %E€'S %99S VL  %I9 Auiejon
%0 %L0— %EE %S0 %60~ %EL— %VI— %S0 %6°C %L1 %S0~ %80— (‘wosb) uinjes sseoxy
%E€0 %00 %VE  %L0 %80~ %0L— %Ct— %80 %6°C %E" L %00 %S0~ (o|dwis) uinjas sseox3
By XN 3ISXS  XdS INS 1lnyd AN XAN 2ldSOM ISH I1d3SH Xva

(S10z Jequisidag ybnoiyy) sjdwes |4 (e)

['sebed om) }xeu uo senunuod ajge| ] "sjusuodwod Alinba olweuAp [jeo palanod Jo sonsiels Alewwns ¢ 319V.L

www.risk.net/journals

Journal of Risk



81

Covering the world: global evidence on covered calls

€20 $20 €20 €20 G0 820 $Z0 920 220  6L0 020 620 B1aq opisumoq o
800~ $00— S00— 100  600— 200 020~ 600- 600- g0~ 910~ L00- e19q opisdn
S00 800 900 600 200 O0F0 200 900 €00 L0 000  Z00 Aunba o) eleg

20— €0- L0 €0  Li— ¥0 20— Ok T} 90 00  Zl— UINaJSSeoxs O eIS-L
%ET  WYT % BT WET  %IT %Ll %GT  %TE  %PE  %IE  %ST uonNgLIU Xsiy
vy ¥y Lz 69 92 69 98 /¢ 6+ e sT 9 sisopny]
L0- 60— L0- O} €0- 60~ G0- 80~ €0~ §0- §0- €l MOXS

%0Z—  %Ib—  %Gh—  %bl—  %bZ— %BL— %I~ %ET—  %Gh—  %BL—  %0E—  %LZ— UMOPMEIP “XEIN

S00— LL0— €00 20 gr0- ¥L0  €20- 80— #5020 000 6g0-  (eidwis) ones edieys
%IG %8V WG WLV %IV %P9 %Y9 %S %EG %G WYL  %6G Auielon
%S0~ %L0= %00  %VO  %TT- %90 %L %TT- %ET  %bh  %G0— %9 (Wwoeb) uinmai sseox3
%EO— %GO~ %TO %0 %6 %60 %G h— %6 L %EZT  %E+ %00  %EZ— (o|dwis) uinas sseox3
BAy XN 36XS XdS INS LMY AN XAN 2IdSOM ISH 130SH  Xvd

(5102 Jequieidas—900z Arenuer) ajdwes payore ()

‘Penuijuoy ¥ 379VL

Journal of Risk

www.risk.net/journals



R. Israelov et al

82

‘Aluo sesodind aanessn||l 104 "900g ‘0€ Arenuer uo Buiels sjdwes payodjew e asn (9) pue (q) s|oued "(ISH)
xapu| Bueg BueH pue (|I30SH) sesdisjug euly) Busg BueH Joy 900z ‘0 Arenuer pue ((AMN) G522 1IN 10} #002 ‘€L AN {(2IdSOM) 002 IdSOM 40} +002 ‘1L AelN ‘(LNd) 0002
llessny pue (XAN) 00+ DVASYN ‘(XdS) 00§ dBS 40} 966} ‘Se UoIBIN ((XMN) 001 IS1d PUE (INS) Xopul 19BN SSIMS ‘(3GXS) 0 XX0IS 04n3 ‘XvQ 10} 2002 ‘e Asenuer :aie
seyep Mels ay) ‘() |aued Ul "G10z ‘0 Joqueldeg sem salias ||e 1o} arep pus 8y “suinial Buiddepano Aep-auo-Aluem) Buisn paindwod (e alem elag apiSUMop pue ejaqg apisdn
‘ejoq ‘sisopny ‘mays ‘“Aujie|on ABayesis |In} 8y} Jo aouelieA 8y} Aq papiaip ‘ABayenis [N} au} Yyiim Jusuodwod au} JO SOUBLIBAOD 8U} SB paulap SI UORNGLIU0D XSy "10dIT Yluow-9aiy}
SN JO SS99X8 aJe suinjdy "ainsodxa Aljiejon Hoys pue eyap Buihiea-awi suondo [[ed ay) 0} anp ainsodxa Buiwiy Ainba ojweuAp ‘einsodxa Alnba anissed :sjusuodwod 831y}
ojul pasodwodap Uay} aJe suinjal 8say] “(xipuadde aujjuo 8y} ul uoieNdEd 8y} uo sjielep aiow) Aldxe o} pjay ‘suondo [[edo yluow-juody N1V Moys pue Aunba BuiAiepun ayy
Buo| sI 1sepfoeq By} ‘Xepul yoes 104 ‘sjusuodwod 8say) 1o} Xijew uone|a1i0o Aep-auo-Aluam) ayl smoys (0) |aued "(INXE) Xapul aipMANg 00S d'S 309D 8y jo ABojopoylow
ay) Buppplwiw ‘saibeleils [[ed palanod N1V 0 siusuodwod Aunba ojweuAp ay) Joj sonsiels Alewwns moys (q) pue (e) sjpued ‘Biaquoolg ‘30go ‘soueuondQ :8ainos

uolje|aiiod

8€°0 8’0 6V0 <¢90 9¢€0 9Y0 820 +V¥O 9¢'0 20 10 050 -ssoud Bay
810 00’k 90 690 990 690 G€0 €90 820 9¢0 710 890 xXn
60 90 00k 690 990 890 €0 IS0 L€0 €10 800 /80 3SXS
cso 690 690 00+ 6590 G80 €€0 640 .20 810 200 690 XdS
9€'0 960 990 690 O00F LvO 0C0 ¢€vo 910 ¢0’0— €00— ¢90 INS
9’0 G660 890 G80 VO 001 0€0 00 820 S0 200 €9°0 1lnd
820 geo €0 €€0 0c0 0€0 001 0€0 9¢'0 lc’0 610 Ggeo MIN
144\ €50 IS0 60 €¥0 040 0€0 00} ¢co €20 cl'o GS'0 XAN
9¢'0 820 k€0 Z20 910 820 920 ¢20 00°t 820 610 €0 cldSoM
¥20 9¢0 ¢€I0 80 <00— S0 0 €20 820 00°} 640 91’0 ISH
10 ¥1'0 800 £L00 €00— Z00 6L0 <cl0 610 610 00'L €10 I3OSH
050 890 /80 690 ¢90 €90 G€0 S50 €0 91’0 €10 00't Xva
uoljejallod XN 3FJSXS XdS INS 1NH AMN XAN <2ldSOM ISH I130SH Xvd

-ss019 Bay

(5102 Jequieidas—900z Atenuer) suoneaiiod (9)

‘Penuiuoy ¥ 379VL

www.risk.net/journals

Journal of Risk



Covering the world: global evidence on covered calls

FIGURE 2 Matched-sample performance of covered call and risk-managed covered
call: (a) annualized compounded return, (b) annualized volatility, (c) Sharpe ratio and
(d) maximum drawdown.
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Source: OptionMetrics, CBOE, Bloomberg. The charts show performance statistics for various hedged and unhedged
ATM covered call strategies, mimicking the methodology of the CBOE S&P 500 BuyWrite Index (BXM). For each
index, the backtest is long the underlying equity and short ATM front-month call options, held to expiry (more details
on the calculation in the online appendix). Returns are excess of US three-month Libor. Volatility was computed using
twenty-one-day overlapping returns. The date range for this analysis was January 30, 2006 through September 30,
2015. The list of indexes included is: S&P 500, DAX, Euro Stoxx 50, FTSE 100, Hang Seng, Hang Seng China
Enterprises, KOSPI 200, NASDAQ 100, Nikkei 225, Russell 2000 and Swiss Market Index. The points on the box-
and-whisker plot represent the minimum, 25th percentile, median, 75th percentile and maximum values, across
indexes. To compute the hedged series, we first simulate covered call backtests as described above. Each day, we
compute the equity exposure of the call option according to the Black—Scholes model. We then hedge the “active
equity exposure” using the underlying equity index futures, where the “active equity exposure” is defined as the
difference between the call’s delta and the expected delta of the selected call options on options rebalance dates
(defined as 0.5 for the ATM backtest). The hedged covered call backtest is then derived as the sum of the unhedged
series and the time series of index future hedge returns. For illustrative purposes only.
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TABLE 6 Global risk-managed covered call turnover statistics (matched sample; January
2006—September 2015).

DAX HSCEI HSI KOSPI2 NDX NKY

Annualized —1.41% -139% —140% -139% -1.38% —1.35%
vega traded

(as % of NAV)

Annualized 16.6 15.8 16.4 16.5 16.9 16.2
delta traded (as

multiple of NAV)

RUT SMmi SPX SX5E UKX Avg

Annualized —-1.38% —-1.38% -138% —-1.38% —-1.39% -1.39%
vega traded

(as % of NAV)

Annualized 17.3 16.0 17.0 16.6 16.8 16.6
delta traded (as

multiple of NAV)

Source: OptionMetrics, CBOE, Bloomberg. The tables show average summary statistics for various hedged ATM
covered call strategies, mimicking the methodology of the CBOE S&P 500 BuyWrite Index (BXM). For each index,
the backtest is long the underlying equity and short ATM front-month call options, held to expiry (more details on
the calculation in the online appendix). The date range for this analysis was January 30, 2006 through September
30, 2015. To compute the hedged series, we first simulate covered call backtests as described above. Each day, we
compute the equity exposure of the call option according to the Black—Scholes model. We then hedge the “active
equity exposure” using the underlying equity index futures, where the “active equity exposure” is defined as the
difference between the call’s delta and the expected delta of the selected call options on options rebalance dates
(defined as 0.5 for the ATM backtest). The hedged covered call backtest is then derived as the sum of the unhedged
series and the time series of index future hedge returns. For illustrative purposes only.

while Table 3 showed that the average short volatility cross-correlation has been 0.4.
Thus, the nonequity component of the risk-managed covered call is more diversifiable
than the equity component.'® Those who find global diversification compelling in
equities should find it even more compelling in equity index covered calls.

As an illustrative example, Table 7 contains performance statistics for market-cap
weighted global equity and covered call portfolios, showing the latter both with and

10 Further evidence of this can be seen when one compares the two components’ volatilities in the
market-cap weighted global portfolio with their average volatilities across the eleven single-index
covered calls. From January 30, 2006 through September 30, 2015, the average volatility of the
equity components was 11.5%, compared with 9.3% for the market-cap weighted global portfolio’s
equity component, for a reduction of 19%. The short volatility components had an average volatility
of 2.7%, compared with 1.7% for the market-cap weighted version, for a much larger reduction
of 38%. The dynamic equity timing component is also diversifiable, as seen by the 0.38 average
cross-correlation in Table 4. Therefore, while the average volatility of the equity timing components
of single-index covered calls was 5.6% over the sample, the market-weighted global portfolio also
had a timing component realizing a lower volatility at 4.1%.
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TABLE 7 Market-cap weighted global versus global individual country average summary
statistics (matched sample; January 2006—September 2015).

Global individual Global market-cap
country average weighted portfolio

Equity CcC RMCC Equity cC RMCC

Excess return 6.5% 5.3% 5.9% 6.3% 5.1% 5.5%
Excess return (geom.) 3.9% 4.0% 5.4% 5.0% 4.6% 5.3%
Volatility 20.7% 14.7% 11.7% 17.0% 12.2% 9.7%
Sharpe ratio (simple) 0.32 0.35 0.51 0.37 0.42 0.57
Max. drawdown —59% —44% —-35% —-55% —37% —33%
Skew -0.7 -1.4 -1.0 -1.0 -1.9 -1.3
Kurtosis 2.7 7.2 41 4.4 10.3 6.2

Source: OptionMetrics, CBOE, Bloomberg. The tables show summary statistics for equity as well as hedged (columns
labeled RMCC for “risk-managed covered call”’) and unhedged (columns labeled CC for “covered call”’) ATM covered
call strategies, mimicking the methodology of the CBOE S&P 500 BuyWrite Index (BXM). Results are shown for
global covered call backtests as well as the average statistics for a set of individual (single-index) backtests. The
hedged and unhedged global backtests are constructed as either market-cap weighted averages of hedged and
unhedged covered call backtests run on eleven global indexes (see below for the list of indexes included and the
weights used). For each index, the backtests are long the underlying equity and short ATM front-month call options,
held to expiry (more details on the calculation in the online appendix). Returns are excess of US three-month Libor.
Volatility, skew and kurtosis were all computed using twenty-one-day overlapping returns. To compute a hedged
series, we first simulate unhedged covered call backtests as described above. Each day, we compute the equity
exposure of the call option according to the Black—Scholes model. We then hedge the “active equity exposure” using
the underlying equity index futures, where the “active equity exposure” is defined as the difference between the
call’s delta and the expected delta of the selected call options on options rebalance dates (defined as 0.5 for the
ATM backtest). The hedged covered call backtest is then derived as the sum of the unhedged series and the time
series of index future hedge returns. The start date was January 30, 2006 and the end date was September 30,
2015. The indexes included in the global market-cap weighted backtest and their weights were: 3% DAX, 10% Euro
Stoxx 50 (SX5E), 3% Swiss Market Index (SMI), 6% FTSE 100 (UKX), 47% S&P 500 (SPX), 10% Russell 2000
(RUT), 3% NASDAQ 100 (NDX), 2% KOSPI 200 (KOSPI2), 8% Nikkei 225 (NKY), 4% Hang Seng China Enterprises
(HSCEI) and 4% Hang Seng Index (HSI). To construct these weights, we first specified continent-level weights of
60% for North America, 22% for Europe and 18% for Asia. Then, for Europe and Asia, we derived country weights
approximately in proportion to market-caps. For North America, we derived weights for SPX, NDX and RUT based
on a regression on the Vanguard Total Stock Market Index Fund. For illustrative purposes only.

without the risk-management overlay. For comparison, we also include the average
outcome if investing in an individual index, following the approach of Asness et al
(2011).1

The global equity portfolio’s average return is similar to the average return of
the individual equity indexes, which is not surprising, but the diversified portfolio
achieves the same return with lower volatility (17.0% for the market-capitalization
weight portfolio versus an average index volatility of 20.7%). Diversification led to a
0.05 improvement in Sharpe ratios.

Like Asness et al (2011), we compare the diversified portfolio with the average outcome if invested
in an individual index, rather than with the US index, so our comparisons do not suffer from US
home bias.
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The same pattern can be seen for the two versions of the covered call strategy —
a finding that is perhaps unsurprising given that equity exposure accounts for such a
large portion of the covered call’s risk and return. Again, the arithmetic average returns
of the globally diversified covered call portfolios were not substantially different than
the average return of the eleven individual indexes. However, the global portfolios had
lower volatility, which resulted in higher Sharpe ratios. In the risk-managed version,
for example, the average volatility for the eleven individual indexes was 11.7%, com-
pared with 9.7% for the market-cap weighted portfolio. The corresponding Sharpe
ratio improvement was 0.06. The maximum peak-to-trough drawdown also improved
from —35% for the individual average to —33% for the global version. Importantly, the
globally diversified portfolio is less concentrated and has less exposure to idiosyncratic
events than does a concentrated home-biased single-country position.

8 CONCLUSION

Equity index covered calls have provided similar average compounded returns to their
underlying indexes, but with lower volatility and smaller drawdowns. Israelov and
Nielsen (2015) find that covered call investing on the S&P 500 can be implemented
more efficiently by hedging the equity-timing exposure embedded in options. We
extend their methodology to covered calls on global indexes. We find that, in all eleven
indexes, returns from this equity timing exposure are statistically insignificant, yet
this exposure accounts for 23% of the variance on global covered calls on average.
Therefore, the Sharpe ratio for covered call strategies that manage equity exposure
improves on average by 0.16 relative to common implementations of covered calls.

We find that just as the S&P 500 covered call is an attractive alternative to S&P 500
index exposure, the same holds true globally. Index by index, we observe that covered
calls tend to have realized higher Sharpe ratios and lower peak-to-trough drawdowns
than their respective underlying equity indexes.

Many investors understand the benefits of global diversification. The US equity
market, while large, represents only about half of the world equity portfolio. We can
apply the same rationale in favor of global equity diversification to short volatility and
to covered calls. All else equal, diversification should be preferred over concentration.
[lustrative global risk-managed covered call strategies exhibit lower volatility and
higher Sharpe ratios than single-country covered call strategies do on average.
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