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I Idiosyncratic Skewness and Sample Period

We have focused on the post-80 period partly because of data availability and because
volatility, growth options, and idiosyncratic skewness attributed to growth options are
more important in this period. To provide further support that the main argument in the
paper is valid, we present two pieces of supporting empirical evidence. First, the average
idiosyncratic skewness in the post-1980 period has been higher than in the pre-1980 period,
and second the average ISKEW has increased over time in the later part of our sample
compared to the earlier sample period. Specifically, from July 1963 to December 1979, the
average b-year idiosyncratic skewness based on daily returns is 0.76, while the average
skewness post-1980 (from January 1980 to December 2016) is 0.89. The difference is

significant at the 1% level (t-stat = 33.17).

Second, to test whether idiosyncratic skewness has increased over time during our
sample period, we regress the cross-sectional average of individual firms’ ISKEW against a

time trend as follows:
(1) IS=a+4 x Time + ¢

where Time is a variable capturing the time trend. A positive and significant § coefficient
would indicate that the average idiosyncratic skewness has increased over the sample

period. Estimation of equation (1) leads to the following coefficient estimates:

IS = 0.792 + 0.0184 x Time
N~ N~
(55.9) (2.56)

The significant positive d coefficient of 0.0184 (with t-stat 2.56) indicates that the average

idiosyncratic skewness of individual stocks has also increased over the sample period.



II Expected Skewness and Value Premium

Given the central role of growth options and their impact via the channel of idiosyncratic
skewness in explaining the anomalous returns of several related anomalies, it would be
interesting to examine the relationship between ISKEW and the value premium and test
whether our idiosyncratic skewness factor (FISKEW) can explain the value premium.
Although the average value-minus-growth return spread (average value premium) is not
significant in our full sample period, we have tested whether our skewness factor is able to
“explain” the value premium whenever we observed a significant value premium in the past
during our historical sample period (e.g., prior to 2003 or around 2010). Figure A.1
displays the time-series plot of the value-minus-growth return spread (decile 10 minus
decile 1 of the value-weighted portfolios of stocks sorted by book-to-market ratio)— and the
95% confidence bounds obtained by regressing the value-minus-growth portfolio returns
against the Fama and French (1993) market and size factors (not controlling for HML),
Carhart’s (1997) momentum and the Pastor and Stambaugh (2003) liquidity factors
(FFCPS). We use 10 years of monthly returns with the estimation rolled over the whole
sample period. As seen in Panel A of Figure A.1, the value premium was significant in the
period preceeding 2003 and around 2010. In Panel B of Figure A.1, we repeat the
estimation by augmenting the FFCPS model specification with our idiosyncratic skewness
factor (FISKEW). As shown in Panel B, the value premium becomes either weaker or
insignificant after including the FISKEW factor. For robustness, we repeat the exercise
using the HML factor rather than the value-minus-growth (decile 10-decile 1) return spread
on the book-to-market sorted portfolios. Figure A.2 presents the results of such analysis.
Again, controlling for the FISKEW factor renders insignificant the HML factor when it has

been significant.



IIT Expected Idiosyncratic Skewness and GO

The measure of expected growth-option skewness given by equation (4) in the manuscript
is a linear function of firm lagged skewness and firm growth options (GO). In order to
understand how much variation in expected growth-option skewness is driven by each

variable (lagged skewness or GO) we propose some additional tests.

First, test results using expected skewness calculated as per equation (4) in the
manuscript based only on GO without lagged skewness are qualitatively similar and
suggest the variation comes mostly from the GO component and not from the persistence
in past skewness. Moreover, classification of stocks into skewness quintiles based on each
separate skewness component is quite different and non-overlapping. Table A.1 shows the
percentage of stocks classified into skewness quintiles based on expected skewness
calculated as in the paper (that is, including both GO and lagged skewness) vs. expected
skewness obtained only from GO (Panel A); and compared to simply using GO directly
(Panel B). Table A.1 shows that the highest overlap that occurs in the high-skewness
quintile (% of stocks) among the alternative measures is 72%, meaning that these measures

do not lead to the same exact classification of firms.

In terms of the ability to explain away the four anomalies presented in the paper,
Panel B in Table A.2 repeats the tests in Table 4 of the paper using an expected skewness
factor derived solely from the GO component, from lagged skewness (ISKEW) or from the
full specification of equation (2) in the manuscript (ALL). The results confirm that only
the skewness factor based on expected skewness driven by GO (FISKEWonLy co) is able
to explain the four mentioned anomalies. By contrast, the skewness factor built only on
past idiosyncratic skewness (FISKEW onry 1skew) or using the full specification of equation

(2) in the manuscript (FISKEW 1) are unable to explain the four anomalies.

It is worth further explaining the rationale for not using GO directly but channeled

through expected skewness, and also for the inclusion of lagged idiosyncratic skewness in



the estimation of expected skewness. The measure used for estimating future growth
options (GO) is essentially the difference between the market value that investors attribute
to the firm and the fundamental cash-flow value of the firm (e.g., see Cao, Simin, and Zhao
(2008)). While higher market-implied GO is likely associated with investor expectations of
high future growth potential, this measure might also be affected by mispricing driven by
optimism (or pessimism) and potentially the existence of bubbles. Whether driven by pure
growth options or mispricing, the relation between GO and future returns would be
negative, thus not allowing to disentangle the two arguments (future growth options vs.
mispricing or bubble). While the relation between GO and future returns is expected to be
negative regardless, the relation between GO and future skewness would depend on
whether GO is truly proxying for future growth or it reflects investor optimism or a bubble.
Empirically, while growth potential is associated with higher future skewness, bubbles are
associated with lower skewness (e.g., Chen, Hong, and Stein (2001); Blanchard and Watson
(1983)). Using the channel of expected skewness allows us to reduce the noise that may be
coming from temporary mispricing and reduce the concern that market-implied GO might
be affected by market cycles, investor optimism and potentially bubbles. Supporting this
argument, we find in the data that while GO is on average positively associated with
skewness in periods that include burst of bubbles, the relation of GO with future skewness
turns negative. Figure A.3 provides empirical support for the above argument. It shows
the coefficient of regressing current GO on subsequent 5-year skewness. A negative Bgo
indicates that GO is associated with lower subsequent 5-year skewness, as seen to be the
case in bubble periods (preceding market crashes) when previously optimistic expectations
are corrected. These periods include Black Monday, Kuwait invasion, Dot-com bubble and
the recent financial crisis. In other (normal) periods, the relation between current GO and

subsequent skewness is positive, reflecting the presence of growth opportunities.

Regarding our inclusion of lagged skewness in the estimation of expected skewness,

the rationale is twofold: (i) to control for other influences in line with Boyer, Mitton, and



Vorkink (2010); and (2) to account for past building up of growth potential and past

exercise of growth options that may spawn future follow-on options, particularly in the case
of big innovative firms (like Apple) in volatile businesses. The inclusion of lagged skewness
in the expectation allows capturing whether a firm has exercised in the past growth options
that may have opened up new growth opportunities, possibly not captured by the pure GO

component.

One may argue that investments that result in asset growth are mainly
manifestations of recently exercised decisions (i.e., investment commitments), but some
capital investments also build innovative capacity that leads to future growth options. Past
exercised growth involving capital resource commitment and future yet-unexercised growth
opportunities are likely to be correlated. An exploited (exercised) growth opportunity
today might lead to follow-on growth options and increased investment and profitability in
the years to follow. For example, assume Apple Inc. invests in a new factory in Hong Kong
to expand sales of iPhoneX. The new investment represents an exercised growth option and
it results in higher asset growth and investment-to-assets (INV, via PPE). This investment
likely increases cash flow from expanded sales and results in lower volatility and
idiosyncratic skewness. However, it may also generate a follow-on growth option to expand

sales of iPhoneX in the nearby volatile Chinese market.

IV  The Power of the Skewness Factor

To further test how the results in Table 4 of the manuscript are driven by the correlation
that the expected skewness factor arising from future growth (FISKEWqo) has with
standard risk factors SMB, HML, MOM or LIQ factors rather than FISKEWgo alone, we
perform a similar analysis as in Table 4 of the manuscript and explain profitability,
distress, lottery and idiosyncratic volatility anomalies using only the Market model (MKT)
and the Market model augmented by the skewness factor (MKT+FISKEWo). As seen in



Panel A of Table A.3, the inclusion of the skewness factor along with MKT alone is
sufficient to explain the four seemingly unrelated anomalies. Panel B of Table A.3 contains
results obtained performing a similar analysis as contained in Panel B of Table 4 of the
manuscript, but by using the market model (MKT) rather than the FEFCPS. As clearly
noticed, the market model augmented by an analogous skewness factor built on ROE, DR,
MAX and IVOL rather than GO is not able to explain the indicated anomalies. The
expected skewness factor (FISKEWYx) is constructed by forming zero-cost long-short
portfolios of the relevant variable X (one of GO, ROE, DR, MAX or IVOL) based on our
entire sample. Following Fama and French (1993), the expected skewness factor is formed
using independent bivariate sorting based on 2x3 value-weighted portfolios (i.e., median
SIZE (50%, 50%) and then 30%, 40%, 30% breakpoints for E[ISKEW]|x). We construct our
factor as the difference between the average high (top 30%) E[ISKEW]|x portfolio return
minus the average low (bottom 30%) E[ISKEW|x portfolio return. We estimate

E[ISKEW]|x following equations (2) and (4) in the manuscript.

A Does the Skewness Factor Explain the Profitability Factor or Vice Versa?

We further test whether the new skewness factor based on future growth options can
explain the profitability factor or vice versa. Table A.4 provides evidence that the extended
factor models including the profitability (ROE) and investment (INV) factors of Fama and
French (2015) and the Q-factor model of Hou, Xue, and Zhang (2015) are not able to
explain our skewness factor (Panel A), while our skewness factor explains the profitability

factor (Panel B).

The first column in Panel A of Table A.4 presents the 5-factor FFCPS alpha on the
newly proposed skewness factor, which is 0.99% per month with a t-statistic of 6.71,
indicating that the standard market (MKT), size (SMB), book-to-market (HML),
momentum (MOM), and liquidity risk (LIQ) factors of Fama and French (1993), Carhart

(1997), and Pastor and Stambaugh (2003) do not explain the skewness factor. The second
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column in Panel A of Table A.4 shows that including the profitability (ROE = RMW) and
investment (INV = CMA) factors of Fama and French (2015) reduces the alpha from
0.99% to 0.64% per month, but it is still highly significant both economically and
statistically. The last column of Panel A presents similar evidence that controlling for the
profitability (Rrog) and investment (R;/4) Q-factors of Hou, Xue, and Zhang (2015) does
not alter the significance of the alpha while the risk-adjusted return on the skewness factor

remains highly significant: 0.63% per month with a t-statistic of 2.63.

Panel B of Table A.4 shows, by contrast, that the newly proposed skewness factor
does explain the profitability factors. The first column in Panel B confirms that the MKT,
SMB, HML, MOM, and LIQ factors of Fama and French (1993), Carhart (1997), and
Pastor and Stambaugh (2003) do not explain the profitability factor of Fama and French
(2015), denoted by FF5 RMW, as the 5-factor FFCPS alpha on the profitability factor
(RMW) is economically and statistically significant: 0.41% per month with a t-statistic of
3.19. The second column in Panel B by contrast shows that including the skewness factor,
FISKEW g0, does remove the significance of the alpha, thus explaining the profitability
factor of Fama and French (2015). Specifically, including the skewness factor reduces the
alpha to -0.006% per month with a t-statistic of -0.05. Further, adding the skewness factor
to the 5-factor FFCPS model increases the adjusted R? from 44.6% to 64.4%, providing
further support for the incremental predictive power of the skewness factor over the

profitability factor of Fama and French (2015).

The last two columns in Panel B of Table A.4 replicate the same analysis based on
the profitability factor (Rrog) of Hou, Xue, and Zhang’s (2015) Q-factor model. Column
(3) in Panel B confirms that the MKT, SMB, HML, MOM, and LIQ factors of FFCPS do
not explain the profitability factor of Hou, Xue, and Zhang (2015), as the 5-factor FFCPS
alpha on the profitability factor (Rrog) is highly significant: 0.51% per month with a
t-statistic of 4.69. The last column in Panel B indicates that accounting for the skewness

factor reduces the alpha to 0.15% per month with a t-statistic of 1.44. Similar to our



earlier findings, adding the skewness factor to the 5-factor FFCPS model improves the
adjusted R? from 53.5% to 69.1%, confirming the improved explanatory power of the
skewness factor over the profitability factor of Hou, Xue, and Zhang (2015). Overall, these
results suggest that the skewness factor associated with future growth options can be

viewed as a close substitute but subsumes the predictive power of profitability.

V  Expected Skewness Differential (E[ISKEW]q.)

We further test whether the expected skewness factor arising from future growth
(FISKEWq0) is able to explain the spread differential between high and low portfolios
built on expected idiosyncratic skewness E[ISKEW|go. Table A.5 contains similar analysis
as in Table 5 of the manuscript, where the FFCPS, FF5 and Q-factor models are
augmented by adding the FISKEW g factor in explaining the alpha spreads of portfolios
of stocks sorted based on expected idiosyncratic skewness arising from growth options,
E[ISKEW]|go. Panel A of Table A.5 contains the same results as the bottom of Table 5 in
the manuscript. Panel B of Table A.5 contains the results by augmenting the models in
Panel A with the addition of FISKEWao. Results confirm that inclusion of FISKEW o
eliminates the significant alpha spreads observed in Panel A. As it can be noticed from
Panel B of Table A.5, FISKEWgo remove the significance of the high minus low portfolio
spread built on E[ISKEW]|qo.

To further examine the economic significance of expected idiosyncratic skewness
attributed to growth options, we construct value-weighted bivariate portfolios of
E[ISKEW]go controlling for profitability (ROE), distress risk (DR), lotteryness (MAX),
and idiosyncratic volatility (IVOL). Table A.6 shows that the predictive power of
E[ISKEW]go remains intact after controlling for these competing variables in bivariate

portfolios.



VI Relation of Skewness with Profitability, Distress, Lot-

teryness and Volatility

In this section, we examine the impact on idiosyncratic skewness (ISKEW) of various
related variables (GO, ROE, DR, MAX, IVOL) while controlling for asset growth (AG),
size (SIZE), book-to-market (BM), turnover (TURN), and leverage (LEV). Table A.7,
Panel A shows the average realized idiosyncratic skewness (ISKEW) calculated over the
next 5 years for each decile of the variables above. Each month we sort firms into ten
equally-spaced deciles built on GO, ROE, DR, MAX, IVOL, as well as on AG, SIZE, BM,
TURN, LEV, exposure to changes in the CBOE S&P 100 volatility index (3VX9) as in
Ang, Hodrick, Xing, and Zhang (2006), and on analysts’ forecast dispersion (DISP) as in
Diether, Malloy, and Scherbina (2002). We then calculate the average realized idiosyncratic
skewness (ISKEW) over the subsequent T = 60 months for each decile. All variables are

observed at the beginning of the period in which idiosyncratic skewness is calculated.

As expected, higher levels of GO, DR, MAX and IVOL are associated with higher
average idiosyncratic skewness (ISKEW). By contrast, higher levels of ROE are associated
with lower levels of skewness as past profitability and cash flows are associated with lower
return asymmetry and skewness. AG, SIZE and TURN are also negatively related to
future skewness. Moreover, low-ISKEW firms have higher operating leverage (OPLEV) and
tangible fixed assets (TFA) representing greater operating inflexibility. BM, LEV, 3VX©
and DISP are positively related to future skewness. Panel B in Table A.7 presents similar
analysis where firms are sorted into 10 decile portfolios based on idiosyncratic skewness

and the average firm characteristics are reported for each decile. The results are

qualitatively similar.



VII Cross-sectional Persistence of E[ISKEW];,

The negative return premia observed for expected idiosyncratic skewness suggest that
investors demand higher expected return for holding inflexible, riskier stocks with low or
negative E[ISKEW]|go. To test if there is support for this reasoning in forming investor
expectations, we examine if there is a certain degree of portfolio persistence in low vs. high
expected skewness (E[ISKEW]qo) stock classifications. Investors may demand higher
returns for inflexible stocks (lacking growth options) with negative skewness or may be
willing to accept lower returns for stocks that exhibit high skewness in the expectation that
this behavior will be repeated in the future. So a natural question is whether these
expectations are justified or rational. To investigate this issue, we examine the average
month-to-month portfolio transition matrix showing the probability that a stock in quintile
i in one month will be found (transition) in quintile j in a subsequent month. If the
expected skewness measure were purely random, the probabilities of transitioning among
the five quintiles should be roughly 20%. Table A.8 provides reassurance that our expected
skewness measure is highly persistent with a probability of around 75% that a stock
classified in quintile 7 a certain month will remain in the same quintile during the next
month. The transition probabilities remain high (above 20 or 30%) for up to 6 months. For
example, a stock classified as having high expected skewness (quintile 5) in month ¢ has a
probability of 47% to remain in the same quintile 6 months later. These results suggest
that investors are not irrational in forming skewness expectations based on the presence or
absence of growth prospects as these expectations are persistent and they can help explain

seemingly anomalous returns, in line with our growth-driven skewness hypothesis.
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VIII Cost and Profitability Stickiness

We further study whether high vs. low expected idiosyncratic skewness (E[ISKEW|go)
firms present differences in the sensitivity of costs and profitability to negative shocks. We
follow Anderson, Banker, and Janakiraman (2003) and estimate for each firm in the sample
the degree of selling, general and administrative cost stickiness as well as changes in the
profitability for negative shocks in revenues. In particular we estimate two alternative

model specification:

XSGA; REV; REV;
(2) In <—t> = a+filn (R ! ) + B2 In ( ! ) Lirevy + €ig

XSGA;j -1 EVit 1 REV; 11
XSGA; ¢ % REV; ¢ " REV; ¢
(3) In|{ ———— = a+ ﬁl In + 52 In 1{REV}1{CFNA1} + €
XSGA; ¢—1 REV;t 1 REV; ¢—1

where XSGA are selling, general and administrative expenses, REV are revenues, 1izgy)
and 1{cpnar) are binary dummy variables taking value one if changes in revenues and the
CFNALI index are negative, respectively. In the equations above, 5; measures the percent
increase in XSGA when REV increases by one percent; 5; + 5 the percent decrease in
XSGA when REV decreases by one percent; 3; + 5 measures the percent decrease in
XSGA when REV decreases by one percent and the state of the economy is bad (negative
CFNAI). We estimate the above equations for each firm and then repeat the estimation
using profitability (ROE) as the dependent variable rather than changes in XSGA. Table
A.9 shows the average XSGA cost and profit increase for a one percent increase in revenue
(1 in first columns of Panel A and B), the average cost and profit decrease for a one
percent decrease in revenue (f; + (2 in second columns of Panel A and B), and the average
cost and profit decrease for a one percent decrease in revenue conditional on a bad state of
the economy (55 + f; for negative CFNAIT index in third columns). Low-E[ISKEW|¢o
firms exhibit higher cost stickiness compared to high-E[ISKEW]go firms, confirming they

tend to adjust costs slower to negative economic shocks. For low-E[ISKEW|go (Decile 1),
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XSGA costs increase by 0.73% and decrease by 0.59%, respectively, when revenues decrease
by 1%. This different sensitivity (0.14%) is significant at 1% level. By contrast,
high-E[ISKEW|go (Decile 10) firms experience an increase of 0.59% and a decrease of
0.50% for a one percent change in revenues, respectively. The different sensitivity of low vs.
high E[ISKEW]|go firms is even more pronounced once one conditions on bad states of the
economy (negative CENAI). For high-E[ISKEW]|go firms (which are more flexible, growth
firms), we observe the same percent increase and decrease in XSGA costs (0.59-0.54%)
exhibiting similar agility to adjust costs in both good and bad states. By contrast,
low-E[ISKEW]|¢o firms (which are more committed in scale and more profitable) still
present a 0.13% differential (significant at 1%), suffering more losses on the downside. The
higher level of XSGA cost stickiness for low-E[ISKEW|qo firms translates to lower profit
increase during good states of the economy but higher profit decreases during bad states.
High-E[ISKEW|go firms experience higher profit increases in good states while being more
protected (suffering lower profit declines) on the downside. In this sense,
high-E[ISKEW|go firms provide more hedging benefits so that investors accept lower
returns while low-E[ISKEW|go firms have higher risk exposure to negative economic

shocks due to cost rigidity for which investors demand higher returns.

To corroborate the claim that low-E[ISKEW|go firms involve higher cost rigidity
and likely proxy for operating leverage (representing a higher mix of assets-in-place vs.
growth options), and hence are more risky requiring higher returns, we examine two
additional measures: operating leverage (OPLEV) measured as operating costs divided by
total assets as in Novy-Marx (2011) and tangible fixed assets (TFA) measured by property,
plant and equipment (PP&E) to total assets capturing operating inflexibility in line with
Anderson, Banker, and Janakiraman (2003). Results in Panel C of Table A.9 confirm that
firms in low Low-E[ISKEW]go deciles have significantly higher operating leverage and
tangible fixed assets as percentage of total assets, representing greater operating

inflexibility and cost rigidity.
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IX Firm Flexibility, Growth Options and Cash Balances

We further examine the relation between the four anomalies (profitability (ROE), distress
(DR), lottery (MAX) and idiosyncratic volatility (IVOL)) and financial constraints. We

estimate the level of financial constraint (SA) following Hadlock and Pierce (2010) as:
SA = —0.737 x SIZE + 0.043 x SIZE? — 0.040 x AGE,

where SIZE is the firm’s market capitalization and AGE is the number of years since the
firm’s listing in Compustat. SA is estimated for each firm/month over the sample period.
We independently double sort firms in Low vs. High financial constraint groups using the
median point of SA and in Low vs. High anomaly return portfolios using the bottom /top
33% of observations. We then calculate two hedge portfolios for the Low vs. High financial
constraints group as the difference between the High anomaly minus Low anomaly return
portfolios. Results (unreported) indicate that the anomaly returns are more pronounced in
the financially constrained group and that inclusion of the FISKEW o factor removes the
significance of the FFCPS alpha spread. This may indicate that low ROE and high DR,
MAX, IVOL firms in the financially constrained group have some desired features for
investors. This suggests that firm inflexibility arising from the financing side may also
affect idiosyncratic skewness arising from growth options, further justifying our control for
financial distress in the estimation of skewness. Del Viva, Kasanen, and Trigeorgis (2017)
find that financial flexibility is an additional determinant of idiosyncratic skewness and has
a positive interaction effect with GO. That is, both real asset and financial flexibility are
used by active firm managers in the enhancement of skewness. A firm may have more
potential to grow if, for example, it has excess debt capacity in the form of off-balance
sheet financial flexibility, such as flexible lower-cost borrowing from its employees.

Naturally, the firm’s growth plans may be restrained if the firm is financially constrained.
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If the FISKEW 0 factor is capturing the presence or absence of firm flexibility or rigidity,
as we argue herein, then it may also help explain the above anomalies for financially
constrained firms. This confirms that the four anomalous returns are indeed generated by

the presence or absence of flexibility (both real and financial) characterizing certain groups

of firms (with low ROE and high DR, MAX, IVOL).

X Expected Skewness and Volatility Risk

Although our growth-option driven expected skewness measure partly helps control for
volatility risk exposure on the downside there are other macroeconomic equilibrium
explanations for why growth stocks provide a hedge against adverse macroeconomic states
besides hedging against volatility risk. Ai and Kiku (2013) offer an alternative explanation
not directly related to aggregate volatility risk for the macroeconomic hedging benefits of
growth options and why growth options are less risky than assets-in-place and hence carry
a low risk premium relative to value stocks. Viewing the firm as a portfolio of value assets
(or assets-in-place) and growth options (effectively seen as options on the former), they
highlight that the endogenously determined cost of growth option exercise (measured by
the marginal cost of capital goods) is time-varying and procyclical: it is lower in bad
economic states and higher in good states when demand for capital goods and costs rise
and thereby acts as a hedge against macroeconomic risks to assets-in-place. Firms with
growth options wish to expedite their exercise in good economic states (also when volatility
is low) collectively driving up the cost of capital goods. Analogously, the cost of exercising
a growth option is lower in bad economic states when macroeconomic conditions are
unfavorable (the higher uncertainty in bad states favors waiting). The procyclical dynamics
of the equilibrium price of capital goods partially offsets the cyclical fluctuations in
assets-in-place (which follow the state of the economy). This makes growth options less

vulnerable to aggregate risks than assets-in-place or value assets. As a result, growth
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options are less risky than value assets and investors demand lower returns from growth

options, justifying the value premium.

Moreover, there are other aspects to our skewness measure such as differential
responsiveness in capturing upside opportunity. so the premium would not vanish.
Furthermore, as already mentioned, Ai and Kiku (2016), in studying the relation between
volatility risk and growth options, find that while exposure to idiosyncratic volatility
conveys information regarding future growth options, exposure to aggregate (market)
volatility is not informative on future growth because it is contaminated by other variables.
To address this potential issue, we control for exposure to market volatility in our main
analysis in Table 3 in the original manuscript. As Panel C of Table 3 in the original
manuscript shows, our growth-option driven expected skewness measure remains significant
after controlling directly for volatility-risk exposure using 8VX?. This result indicates that
the newly proposed measure of growth-option driven expected skewness is distinct from the

market volatility risk premium.

XI Additional Explanations of the Growth Option Pre-
mium

In this study we focus on expected idiosyncratic skewness coming from GO rather than GO
directly as we aim to highlight that the source of the effect we document is growth options
or real options in general that have an asymmetric impact on returns (captured via the
third moment or ISKEW) rather than volatility effects (related to second-moment, IVOL
or volatility risk). GO and related market-value proxies (e.g., BM, EP) are not able to
convincingly differentiate whether the effect is really driven by real (growth) options or
e.g., other behavioral effects such as mispricing (via the denominator M of BM or P of EP)
related to overoptimism and overpayment for growth options that may eventually lead to

correction. To further ensure that the asymmetric effect we document via ISKEW is the
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one coming from growth options rather than e.g., information asymmetry, we specifically

isolate E[ISKEW]go.

If GO is partly capturing mispricing arising from investor optimism (or market
bubbles) rather than growth opportunities then it will be associated with lower return but
at the same time it will also result in lower skewness (not positive skewness) as
unrealistically high expectations eventually get corrected (Hong and Stein (2003),
Blanchard and Watson (1983)). The use of the idiosyncratic skewness channel helps filter
out the noise arising from mispricing or market bubbles and allows to disentangle the two
effects (growth options vs. investor optimism or market bubbles). Indeed, GO and our
expected skewness generated by GO lead to different quintile classification. Table A.1
shows the percentage of stocks classified into skewness quintiles based on expected
skewness calculated as in the paper (that is, including both GO and lagged skewness) vs.
expected skewness obtained only from GO (Panel A); and compared to simply using GO
directly (Panel B). Table A.1, Panel A shows that the highest overlap that occurs in the
high-skewness quintile (% of stocks) among the alternative measures is 72%, meaning that

these measures do not lead to the same exact classification of firms.

As in Boyer, Mitton, and Vorkink (2010), we use a long-term measure of expected
skewness (5 years forward), so we do not expect much of a short-term correction in investor
expectations (especially given that between skewness estimations over two consecutive
months there is only one monthly return (out of 60) difference). In order to help
understand how long it takes for investors to correct their expectations, we calculated the
long-term predictability of expected skewness from 1 to 24 months ahead. Expected
skewness generated solely based on GO is significantly related to lower returns from 1 to 8
months ahead. After the 8th month, we do not observe a significant relation between
skewness and returns. On the other hand, we do observe a longer term persistence in
expected skewness generated by lagged skewness. The component of expected skewness

generated by lagged skewness is negatively associated with future returns from 5 up to 18
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months ahead. The combined effect of GO and ISKEW results in expected skewness being
negatively associated with future returns from 1 up to 18 months ahead. This makes sense

given the high persistence of GO and overlapping long-term ISKEW.

Regarding the time variation in the return premium, Table 6 in the original
manuscript shows the average return and alpha spreads of the value-weighted portfolios of
stocks sorted by E[ISKEW|go for good and bad states of the economy separately. The
average return spreads between high-E[ISKEW|go and low-E[ISKEW]|go deciles are much
higher during bad states of the economy: -1.78% per month (t-stat. = -2.55) for low
CEFNAIL -1.62% (t-stat. = -2.69) for high JLN, and -2.03% (t-stat. = -2.37) for high VXO
periods, compared to -0.94% per month (t-stat. = -3.20) for the full sample period in Table
5 of the manuscript. The corresponding average return spreads are negative for good states
of the economy but much lower in terms of economic magnitude: -0.68% per month (t-stat.
= -1.44) for high CFNAI, -0.75% (t-stat. = -1.97) for low JLN, and -0.72% (t-stat. =
-1.77) for low VXO periods. As shown in Table 6 of the manuscript, similar findings are

obtained based on the risk-adjusted returns.!

During bad economic states, investors demand considerably higher expected returns
for stocks with negative E[ISKEW|go because negatively-skewed assets are expected to
lose more during bad times as confirmed by the persistent nature of expected skewness.?
Thus, if an investor were to choose between positively skewed vs. negatively skewed assets,
she would prefer positively skewed assets especially during bad economic times. Investors
would be willing to pay high prices and accept lower expected returns for stocks with
positive E[ISKEW|go as they are good hedges and deliver benefits exactly in times when

most needed.

!The average return and alpha spreads in Table 6 of the manuscript are negative for both good and bad
states. However, risk (preferences) of holding negatively (positively) skewed assets do matter much more
during bad economic states so that the negative E[ISKEW]go premium is higher during bad states compared
to good states.

2As shown in Table A.8, E[ISKEW]|qq is a highly persistent stock characteristic so during bad economic
states with large market declines, investors are exposed to a higher probability of suffering large negative
future returns.
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Table A.1 Explaining % of Expected Skewness from its Components or GO.

This table shows the percentage of stocks classified into skewness quintiles based on (i) expected skew-
ness based on both GO and lagged skewness (E[ISKEW]|go), (ii) expected skewness based on GO only
(E[ISKEW|oNLY o), and (iii) directly from GO. Firms are first sorted each month into 5 quintiles based
on each variable and then we count the percentage of common firms (same permanent number) inside each
quintile based on the alternative measures. 100% indicates that a pair of two variables leads to the same
classification (sorting) outcome as the quintile contains all same firms. 0% indicates that the two variables
lead to completely different sorting (0% overlap).

Panel A. % Classified Stocks using E[ISKEW]qzo and E[ISKEW]|oNLy GO
1 2 3 4 5
63.2% 49.2% 47.2% 52.3% 72.0%

Panel B. % Classified Stocks using E[ISKEW]|go and GO
1 2 3 4 5
61.5% 48.1% 472% 51.3% 70.7%
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Table A.2. Portfolio Factor Analysis and Explained Anomalous Returns.

This table contains in Panel A the risk-adjusted returns (in percent) for 10 value-weighted decile portfolios
sorted by ROE, DR, MAX and IVOL. Risk-adjusted returns (Alphas) are obtained by regressing each
portfolio’s excess return on the market (MKT), size (SMB), and book-to-market (HML) factors of Fama and
French (1993), the momentum (MOM) factor of Carhart (1997), and the liquidity risk (LIQ) factor of Pastor
and Stambaugh (2003). “FFCPS Alpha Diff.” is the risk-adjusted return spread between decile 1 and decile
10. Alpha(FFCPS+FISKEW () is the risk-adjusted return obtained by augmenting the 5-factor model
with a factor FISKEW ) built on expected idiosyncratic skewness differentials attributed to GO. Panel B
contains the risk-adjusted return spread between decile 1 and decile 10 when the FFCPS model is augmented
by a factor FISKEWo N1y o built on expected idiosyncratic skewness differentials attributed solely to
GO, a factor FISKEW Ny 1SKEW Puilt on expected idiosyncratic skewness differentials attributed solely
to lagged idiosyncratic skewness (ISKEW) and a factor FISKEW 51, built using the full specification of
equation (2) in the manuscript. Newey and West (1987) corrected t-statistics with 6 lags are reported in
parentheses. N = 335 monthly observations.

Panel A. Market anomalies and alternative expected skewness factors

(1) (2) (3) (4)

Portfolios Profitability ~Distress Lottery Volatility
ROE DR MAX IVOL
1 Low -0.383*** 0.192** 0.121 0.177**
(-2.59) (2.15) (1.22) (2.11)
2 -0.187 0.168** 0.129 0.104
(-1.56) (2.05) (1.53) (1.14)
3 -0.155* -0.021 0.078 0.009
(-1.74) (-0.24) (0.60) (0.13)
4 -0.017 -0.139 0.208 0.025
(-0.21) (-1.13) (1.48) (0.26)
5 -0.093 0.039 0.138 -0.087
(-1.01) (0.33) (1.17) (-0.96)
6 -0.038 -0.063 -0.279 0.207*
(-0.56) (-0.45) (-1.64) (1.86)
7 0.033 -0.126 0.181 -0.071
(0.51) (-0.95) (0.85) (-0.67)
8 0.176* -0.295* -0.155 0.237
(1.95) (-1.81) (-0.99) (1.56)
9 0.179** -0.263 -0.406* -0.049
(2.50) (-1.37) (-1.70) (-0.30)
10 High 0.203** -0.316 -0.726** -0.566***
(2.18) (-1.36) (-2.30)  (-2.93)
FFCPS Alpha Diff. (10-1) 0.586™** -0.509** -0.847** -0.743*
t-stat (2.91) (-2.02) (-2.46) (-3.08)
(FFCPS + FISKEW () Alpha Diff. 0.154 -0.233 0.090 -0.179
t-stat (0.74) (-0.87) (0.24) (-0.76)

Panel B. Market anomalies and expected skewness factor based on growth options only vs. lagged skewness only

(1) (2) 3) (4)

Portfolios Profitability = Distress Lottery  Volatility
ROE DR MAX IVOL
(FFCPS + FISKEWoNLY o) Alpha Diff. 0.028 -0.231 0.149 -0.020
t-stat (0.11) (-0.80) (0.34) (-0.07)

(FFCPS + FISKEWoNTy 1SKEW) Alpha Diff.  0.553* -0.462* -0.766** -0.695"
t-stat (2.76) (-1.92) (-2.34) (-3.15)

(FFCPS + FISKEW 51 1,) Alpha Diff. 0.523** -0.371 -0.716** -0.625**
t-stat (2.71) -(1.55) -(2.09) -(2.83)
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Table A.3. Portfolio Factor Analysis and Explained Anomalies.

Panel A contains risk-adjusted returns (in percent) for 10 value-weighted decile portfolios sorted by ROE,
DR, MAX and IVOL. Risk-adjusted returns (alphas) are obtained by regressing each portfolio’s excess return
on the market (MKT). “MKT Alpha Diff.” is the risk-adjusted return spread between decile 1 and decile
10. Alpha(MKT+FISKEW 5 (y) is the risk-adjusted return obtained by augmenting the market model with
a factor FISKEW Gy built on expected skewness differentials attributed to GO as per equation (4) of the
manuscript. Panel B presents results with alternative factors FISKEWy built on expected idiosyncratic
skewness attributed to ROE, DR, MAX or IVOL. Newey and West (1987) corrected t-statistics with 6 lags
are reported in parentheses. N = 335 monthly observations.

Panel A. Market anomalies and expected skewness factor based on growth options

) @) ®) @)
Portfolios Profitability — Distress Lottery Volatility
ROE DR MAX IVOL
1 Low -0.514*** 0.190** 0.210** 0.313***
(-2.91) (2.13) (2.16) (3.16)
2 -0.248** 0.166* 0.161* 0.181**
(-2.11) (1.95) (1.76) (2.23)
3 -0.124 -0.010 0.051 0.098
(-1.45) (-0.08) (0.42) (1.06)
4 0.030 -0.092 0.103 0.102
(0.31) (-0.66) (0.94) (0.80)
5 -0.055 0.018 0.042 -0.027
(-0.58) (0.11) (0.37) (-0.20)
6 0.049 -0.142 -0.425** 0.204*
(0.54) (-0.78) (-2.08) (1.79)
7 -0.014 -0.234 -0.122 -0.170
(-0.18) (-1.14) (-0.45) (-1.54)
8 0.183** -0.421* -0.379 0.069
(2.40) (-1.87) (-1.45) (0.48)
9 0.199** -0.392 -0.831***  -0.328*
(2.58) (-1.32) (-2.79) (-1.71)
10 High 0.188* -0.667* -1.072***  -0.996***
(1.93) (-1.87) (-2.92) (-3.56)
MKT Alpha Diff. 0.702%** -0.857** -1.282%**  -1.308***
t-stat (2.93) (-2.44) (-3.12) (-3.71)
(MKT+FISKEW () Alpha Diff. 0.054 -0.620 0.140 -0.187
t-stat (0.28) (-1.48) (0.39) (-0.62)

Panel B. Robustness using alternative expected skewness factors based on other variables

) @) ®) @
Hedge Portfolios Profitability Distress Lottery Volatility
ROE DR MAX IVOL

(MKT + FISKEWR(QOp) Alpha Diff. 0.409** -0.695%* -0.673* -0.804***
t-stat (2.01) (-1.91) (-1.85) (-2.63)

(MKT + FISKEWpR) Alpha Diff. 0.431** -0.593 -0.738* -0.820***
t-stat (2.17) (-1.43) (-1.91) (-2.83)

(MKT + FISKEWy[ax) Alpha Diff. 0.6747%% 0.8317F  1.2027F  -1.252°°*
t-stat (3.02) (-2.28) (-3.13) (-4.01)

(MKT + FISKEW[yor,) Alpha Diff. 0.5437 07247 0.9527F  L.0ILT
t-stat (2.51) (-1.97) (-2.70) (-3.39)
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Table A.8. Persistence of E[ISKEW]|go (Month-to-Month Portfolio Transition Matrix).
This table reports the average month-to-month portfolio transitions from one to six months ahead. The
table presents the average probability that a stock in E[ISKEW]|go portfolio ¢ in one month will be in the
same portfolio ¢ in the subsequent month. In a purely random setting, the transition probabilities should be
roughly 20% since a high or low expected skewness in one month should say nothing about the prediction
in the following month.

Months Ahead

E[ISKEW|zo 1 2 3 4 ) 6

1 9% 67% 58% 50% 44% 39%
67% 50% 39% 31% 25% 21%
67% 51% 40% 32% 27% 22%
1% 56% 46% 38% 32% 2%
8% T72% 64% 5% 52% 4%

T W N
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Table A.9. Cost and Profitability Stickiness.
This table contains the average estimated coefficients for each decile of E[ISKEW|qo. In Panel A for each
firm ¢ we first estimate the following regressions:

XSGA; 4

. (XSGALt_l)
( XSGA; ¢ )

n | =22t

XSGA; 1
We then calculate the average estimated coefficients (/) in each idiosyncratic skewness decile. Column “In-
crease” contains the average percent increase in XSGA for a one percent increase in revenues (31), while
column “Decrease” contains the average percent decrease in XSGA for a one percent decrease in revenues
(81 + B2). Column “Decrease|Bad" contains the average percent decrease in XSGA for a one percent de-
crease in revenues (f; + f3) conditional on negative values of CFNAI index. Panel B contains a similar
analysis where the dependent variable is return on equity (ROE). Panel C contains the average operating
leverage (OPLEV;_1) measured as in Novy-Marx (2011) and average tangible fixed assets (TFA) measured

by Property, Plant and Equipment (PP&E) value scaled by total assets capturing operating inflexibility, for
each expected idiosyncratic skewness (E[ISKEW]|qo) decile.

Panel A. Selling, General & Admin. (XSGA)

O(—f—ﬁ]_ln(

a—l—ﬁfln(

REV
REV; -1
REV; ;
REV;t—1

i¢>+@m<
)—i—ﬂ;ln(

REV;

REV; 11
REV; ;

REV; -1

) 1{REV} + €t

) Lirevidicrnan + €t

Panel B. Profitability (ROE)

E[ISKEW|go Increase Decrease Decrease|Bad E[ISKEW]go Increase Decrease Decrease|Bad
B b1+ Be b1 + B3 B B1+ B2 Br + B3
1 Low 0.73 0.59 0.60 1 Low 0.28 0.70 0.74
2 0.72 0.61 0.63 2 0.26 0.70 0.66
3 0.73 0.63 0.63 3 0.25 0.64 0.69
4 0.73 0.61 0.62 4 0.25 0.62 0.67
5 0.72 0.62 0.62 5 0.25 0.62 0.66
6 0.72 0.58 0.59 6 0.25 0.60 0.63
7 0.68 0.56 0.56 7 0.25 0.64 0.69
8 0.65 0.54 0.55 8 0.26 0.65 0.70
9 0.63 0.53 0.56 9 0.30 0.64 0.64
10 High 0.59 0.50 0.54 10 High 0.30 0.61 0.59
HigLow  -0.14"* -0.09"*  -0.05" HigLow 0027  -0.09"" -0.16™

Panel C. Operating Leverage (OPLEV)
and operating inflexibility (TFA)

E[ISKEW|gco OPLEV,_; TFA,,
1 Low 1.18 0.26
2 1.16 0.29
3 1.16 0.28
4 1.16 0.28
5 1.14 0.27
6 1.13 0.25
7 1.13 0.24
8 1.11 0.23
9 1.12 0.21
10 High 1.09 0.18
Hig-Low 20097 -0.08**
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Figure A.1. Value Spread.

This figure presents the time-series plot of the risk-adjusted return spread and confidence bounds between
decile 1 and decile 10 of the book-to-market portfolios. In Panel A, the risk-adjusted returns are obtained
by regressing the value-minus-growth (decile 10 — decile 1) return spread against the Fama and French
(1993) market and size factors augmented by Carhart (1997) momentum and Pastor and Stambaugh (2003)
liquidity risk factors. Panel B displays the risk-adjusted returns obtained by including the FISKEW factor
as an additional risk factor. Standard errors are Newey and West (1987) corrected using 6 lags.

Panel A. Value Spread without FISKEW Factor
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Figure A.2. HML Spread.
This figure presents the time-series plot of the risk-adjusted return and confidence bounds of the Fama and

French’s (1993) HML factor. In Panel A, the risk-adjusted returns are obtained by regressing the monthly
returns on the HML factor against the Fama and French (1993) market and size factors augmented by
Carhart (1997) momentum and Pastor and Stambaugh (2003) liquidity risk factors. Panel B displays the
risk-adjusted returns obtained by including the FISKEW factor as an additional risk factor. Standard errors

are Newey and West (1987) corrected using 6 lags.

Panel A. HML Spread without FISKEW Factor

HML spread

E 1 | | | 1 | | |
2000 2002 2004 2006 2008 2010 2012 2014
Time

Panel B. HML Spread with FISKEW Factor

HML spread
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Figure A.3. Time-series of fco-

This figure shows the time-series dynamics of the slope coefficient obtained by regressing idiosyncratic skew-
ness estimated over 5 years against past value of growth options (GO) as per equation (2) in the manuscript.
The figure highlights four market crash periods: Black Monday in October 1987; Kuwait invasion in July
1990; Dot-com bubble in March 2000; the 2007-2008 financial crisis (October 2007-September 2008).

Black Monday Financial Crisis
Kuwait Invasion Dat-com

ﬁGO

T T T T T T
1985m1 1990m1 1995m1 2000m1 2005m1 2010m1
Time
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