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Abstract

We look at the exposure of stock portfolios - sorted by dividend
yields - to interest rate risk and determine if this can explain differ-
ences in risk and risk-adjusted performances between low and high
Carmine De Franco, PhD | dividend yield portfolios over a 25-year period for US equities. As
Quantitative analyst for volatility sorted portfolios, we do find small but positive dura-
carmine.de-franco@ossiam.com/| tion for high dividend yield portfolios. Nevertheless, the addition
of the interest rate factor brings little explanatory power to the
4-Factor model and does not explain the alphas away. Because
of the similarities in the results between volatility and dividend

Bruno Monnier, CFA yield sorted portfolios with respect to interest rate risk, we try to
Quantitative analyst highlight any potential overlap between the two. More precisely,
bruno.monnier@ossiam.com we build double sorted volatility portfolios in a way that neutral-

izes the dividend yield difference between them. The model now
fits the portfolios’ returns better than the pure volatility sorted
case. The duration for lower (double sorted) volatility portfolios
Ksenya Rulik, PhD, CFA is almost 38% lower than the pure case, although the alphas are
Head of Quantitative Research| not explained away and remain significant. These findings shed
ksenya.rulik@ossiam.com light on the existing link between low volatility and high dividend
yield portfolios, for which there is a substantial overlap. As such,
a significant portion of low volatility duration can be attributed
to their high dividend yield characteristic.
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1 Introduction

With the US interest rates at their lowest
over the latest 50 years, the search for yield
has oriented many investors towards stocks
with high dividend yields. As a matter of
fact, several strategies focusing on dividend
yields are now available to investors in an
index format, but not only. One possibil-
ity for investors could be to gain exposure
to dividend paying stocks in order to mone-
tize a portion of their portfolio’s value while
keeping their exposure to equity market.
In this sense, investors actually keep their
exposure until the company pays its divi-
dend and then decide to keep or remove it
from their allocation. Different reasons can
be advocated to explain such investment
strategies, among which tax-related issues
or the need for regular cash-flows. On the
other hand, dividend yield has been used
in the literature as a forward-looking mea-
sure of equity premium. This problem has
been extensively studied and goes beyond
the scope of this paper. We refer to the
seminal works in Fama and French (1988)),
Fama and French| (1988b]) and references
therein for the dividend yields predictive
power of the equity premium. Together
with default spread and term spread, it has
been one of the economic variables used
to explain variations in stocks expected re-
turns. |Campbell and Shiller| (1988) instead
look at the relationship between historical
earnings and real dividend, and as a con-
sequence, to the relation between dividend
yields and expected future returns. A sec-
ond possibility for investors, following this
approach, could then be to gain exposure
to high dividend yield stocks in order to
improve their portfolio’s expected return.
In this sense, they do not need to wait
until the company actually pays the divi-

dend before removing the stock from their
portfolio: provided that today’s dividend
gives information about future prices, this
type of strategy mostly looks at the po-
tential of upward price movements carried
by dividend figures. It seems that modern
theories have reached a sort of consensus
on the fact that dividend yield is one of
the quantitative measure to be looked at
when it comes to set equity valuation mod-
eIl However, as an indicator, the divi-
dend yield is particularly business-cycle re-
lated. Its forecasting power varies across
the business cycle (Rozefl, 1984): it tends
to correlate with the expected returns in
strong economic conditions and worsen in
restrictive economic conditions (Jensen and
Johnsonl 1995). As a consequence, the re-
lation between expected returns and div-
idend yields weakens or strengthens, in-
ter alia, according to the monetary pol-
icy (Rozeft, |1974]). More precisely, actual
dividend yields can forecast expected re-
turns conditionally to the monetary policy
and interest rate movements (Jensen et al.,
1996)).

In this paper we focus on the empir-
ical relationship between dividend yields
and interest rates. Specifically we look at
the relationhip between expected returns of
portfolios based on different levels of divi-
dend yields and interest rate movements.
Although the literature on the dividend
yield puzzle is an old and well documented
topic, very little has been said over the rela-
tion between interest rates and equity div-
idend yields. |Cohen| (2003) studies the re-
lationship between dividend yield, empiri-
cal durations and forward-looking measures

IThe position has changed since the seminal
works in [Modigliani and Miller| (1958), in which
dividends, and more generally capital structure,
should not be accounted for when investors value
equities.
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of equity premium from the perspective of
equity valuation. According to his conclu-
sions, the equity duration has an impact on
future returns, but historical and forward-
looking equity premium should never expect
to converge as long as market and, sub-
sequently, interest rates behave erratically.
As pointed out in De Franco et al.| (2015]),
measuring empirical equity duration for eq-
uity is a complex operation. With respect
to fixed income securities, duration, defined
as the sensitivity of the security price to
interest rate movements, is not easily com-
puted. The reason stands behind the risk
associated with expected cash flows linked
to the type of security. For fixed income
securities, cash-flows are known and there
is little risk that these cash-flows are im-
pacted by macro-economic factors. So the
only risk investors carry when investing
in fixed income securities is the time they
need to recover the investment? Mechani-
cally, the longer the investor needs to wait,
the more the security price is impacted by
movements in interest rates. On the other
side, for equities, the puzzle is complicated
by the fact that cash-flows (dividends) are
not known in advance and can change ac-
cording to future macro-economic condi-
tions. Company management can decide
to reduce the dividend if economic condi-
tions worsen, or can decide to pay a div-
idend to maintain flows from investors or
attract new investors. Dividend is also a
choice of opportunity for a company, who
may decide to distribute to its investors if
the management does not believe in the
investment opportunities available to the
company within some specific market con-
ditions. These few examples show how dif-

2We do not consider here the credit risk associ-
ated with fixed income securities, which of course
plays a role in the total risk investors carry

ficult can be to forecast the equity cash-
flow streams since they strongly depend on
the economic conditions (Jensen and John-
son), |1995). Both components (time and
amount) of equity cash flows have then dif-
ferent impacts on equity prices.
duration stocks, the equity risk is mainly
short-term - as by definition they are sup-
posed to repay the investors in the short
term. As a consequence, the equity risk is
driven by market shocks on the cash-flows
(expected or unexpected), such as profit
warning or dividend below market consen-
sus. For these stocks, the interest rate risk
is secondary as the total risk is captured by
market risk and company’s specific idiosyn-
cratic risk. For high duration stocks the
picture is somehow symmetric: short-term
conditions should have relatively small im-
pact as the expected cash flows are sched-
uled in the long term. In this case, market
shocks have less impact on the stock prices
but future movements in interest rates im-
pact future cash-flows and, mechanically,
today’s valuations. In distressed market
conditions, low duration stocks should ap-
pear riskier than high duration ones, as
today’s cash flows are impacted. On the
other side, in growing market conditions
coupled with increasing rates, high dura-
tion stocks should appear riskier than low
duration stocks.
valid as long as the dividend stream is con-
stant (or at least predictable). Since com-
panies can manage their dividend policy
and determine if, when and how to dis-
tribute, the relation between market con-
ditions, interest rates and dividend yields
becomes rapidly complicated. In this paper
we will not review or introduce new models
that may mimic the relationship between
interest rates, dividend yields and market
conditions. We will rather concentrate on

For low

This mechanism remains
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two specific questions that can give an idea
of the type of relationship we may expect
from the data:

Statement 1 Do high dividend yield
stocks carry a hidden interest rate
risk?

Statement 2 Can the differences in div-
idend yields across volatility-sorted
portfolios explain the small but posi-
tive duration for low volatility stocks
found in De Franco et al.| (2015))7

Using US market data over the period
1990-2014, we build ten portfolios based
on dividend yields and run classical regres-
sion over a 4-Factor model (Market, Size,
Value and Momentum) with the addition
of an interest rate risk factor. We show
that when it comes to fit the historical data,
the addition of the interest rate risk fac-
tor does not bring significant explanatory
power to the 4-Factor model and fails to ex-
plain the alphas away. In contrast, with the
same exercise with volatility (De Franco et
al., |2015)), we find here the 4-Factor model
good enough to explain the cross-sectional
equity total variance. High dividend yields
portfolios show significant positive alphas
and a small but positive duration (around
2). We recall it was between 1.5 and 1.8
for low-volatility portfolios in |De Franco et
al. (2015). For the first statement then we
do not see from the data a significant inter-
est rate risk for high dividend yields portfo-
lios. Even if duration is found positive and
significant, the majority of portfolios’ risk
is explained by the 4-Factor model. Du-
rations are similar to those found for low
volatility portfolios, but we have here a
model with a sufficient explanatory power.
In the second part of the paper we look into
the relationship between low volatility and
high dividend yields portfolios. They both

show small but positive durations; mid-
high dividend yields portfolios show lower
volatility compared to low dividend yields
portfolios; similarly, low volatility portfo-
lios show higher dividend yields compared
to high volatility ones. As pointed out in
De Franco et al.|(2015]), one of the reasons
for the small but positive duration of low
volatility portfolios is their historical high
exposure to the Utility sector. Here we pro-
pose a second approach by testing whether
the low volatility portfolios inherit dura-
tion because of their high dividend yields.
More precisely we show that duration for
low volatility portfolios decreases from 1.8
to 1.1 (38% circa in relative terms) when we
neutralize the dividend yield components.
In other words, a substantial proportion
of the empirical duration of low volatility
stocks comes from the fact that, histori-
cally, they have also been high dividend
yields stocks.

2 Description of the invest-
ment universe

The dataset is the same as defined in
De Franco et al| (2015). Portfolios are
built with US stocks belonging to the S&P
500 Index from January 1990 to Decem-
ber 2014. The 4-Factor time series (Market
(MKT), Size (SMB), Value (HML) and Mo-
mentum (UMD)) are taken from the Ken-
neth French website. We refer to [Fama
and French (1993) and |Carhart| (1997) for
further details on the construction and
properties of these factors. The Interest
Rate risk factor is proxied by the 10-year
US Treasury bond yields, specifically the
Generic United States on-the-run govern-
ment (annual) yield on 10Y maturity in-
struments (Bloomberg ticker USGG10YR
Indez). Starting from the set of stocks in
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Annualized Annualized Max Sharpe CAPM CAPM Dividend

Return Volatility Drawdown ratio Beta  Alpha yield

Decilel 12.34% 23.97% -65.44% 0.38 1.36  -217% 0.12%
Decile2 12.86% 20.88% -61.15% 0.46 1.26  -0.86% 0.30%
Decile3 13.64% 18.67% -57.96% 0.55 1.12 1.08% 0.87%
Decile4 12.92% 16.86% -51.23% 0.57 1.02 1.15% 1.34%
Decileb 13.41% 16.49% -54.85% 0.61 0.97 2.12% 1.75%
Decile6 13.47% 17.10% -59.28% 0.59 0.98 2.05% 2.04%
Decile7 13.98% 15.84% -47.12% 0.67 0.91 3.11% 2.45%
Decile8 13.97% 15.11% -39.13% 0.70 0.85 3.61% 2.92%
Decile9 12.49% 16.42% -63.39% 0.56 0.92 1.54% 3.51%
Decilel0 12.50% 16.07% -62.47% 0.57 0.73 3.15% 4.88%

Table 1: Performance statistics of dividend yields portfolios.Source S€&P, Datastream. Data from Jan, 31,

1990 to Dec, 31,201/4. The Sharpe Ratio is computed with a risk-free rate over the period of 3.34%.

the S&P 500 Index, we build ten equally-
weighted portfolios based on stock dividend
yields. To avoid jumps in yields when the
dividend is paid, we adjust dividend yields
on a daily basis, as if the company would
pay a (small) amount of dividend each day.
More in details, for a given stock, let P; be
the stock price at time ¢, and define (tx, D)
the sequence of all dividends amounts Dy
paid by the company at time t;. We define
then the daily dividend yield as follows

Di 1
dy; .= ZF —
t Ptk ng

where tj, is chosen to verify ¢, < ¢t < g1
and ny is the number of business days be-
tween t; and txy1. Even if this measure
depends on tgy1, i.e. the next dividend
date, it is not completely forward-looking:
for the majority of companies, next divi-
dend dates are known in advance. Should
this not be the case, using ny = constant
could be an alternative, if we assume that,
for the US large cap stocks, quarterly divi-
dend payments is the standard. The annual
dividend yield is then computed as the sum

of the past 250 daily yields:

t
DY, = Z dY,
u=t—249

Under this measure, the stock’s dividend
yield is smoothed over time. Stocks that
have not yet paid any dividends are as-
signed dY; = 0. The first portfolio (Decile
1) contains those stocks that have not paid
regular dividends or have done so only as
special dividends (those for which DY; =
0). Decile 2 contains stocks with the low-
est dividend yields and Decile 10 with the
highest dividend yields. Portfolios are re-
balanced monthly, each third Friday of the
month. Net dividends are invested in each
portfolio following S&P methodology. Ta-
ble[T] collects basic portfolios’ statistics over
the last 25 years. We do not notice any
clear pattern in the ex-post returns when
sorting stocks by dividend yields, even if
mid-high dividend yields portfolios (Decile
6, 7, and 8) show higher returns than
low dividend yields or no paying portfo-
lios (Decile 1 or 2). Deciles 7 and 8 show
the lowest volatility, although volatility lev-
els are quite stable from Decile 4 to 10.
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Annual performances/Volatilities
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Figure 1: Performance statistics of dividend yields deciles.

Source SE&P, Datastream. Data from Jan, 31,
1990 to Dec, 31,2014. The Sharpe Ratio is com-

puted with a risk-free rate over the period of

3.34%.

Sharpe ratio is almost monotonically in-
creasing from Decile 1 to Decile 8 where
it peaks and then decreases. The fact that
Sharpe ratio is at its highest in the mid-
high deciles (Figurell]) is partially expected.
In general low dividend paying companies
are more of growth stocks with high volatil-
ity. On the other side, in higher deciles
we potentially include troubled companies,
showing high dividend yields because of
This is be-
cause in our calculation we do not include
forward looking dividend yield. As a re-
sult, the deciles at both ends shows lower
By sorting stocks accord-

ing to their past volatility,
(2015) found a decreasing relationship

between volatility and dividend yields: low
volatility portfolios showed 2.71% annual
dividend yield compared to only 0.39% for
the high volatility one. To a lesser extent,
this is confirmed in Table[I] where volatility
decreases (even if not monotonically) while

severe drops in their prices.

Sharpe ratios.

dividend yields increase.

MKT SMB HML UMD
SMB | 0.25%**
HML | -0.25%** -0.33%**
UMD | -0.25***  0.05 -0.14%%*
IR | -0.10% -0.20*** 0.04 0.19%**

Table 2: Correlation matrix of the factors in the

regression model (3.1). Significance:
A= 1% **=5% *=10%. No

stars = correlation not significant

3 Multi-factor model de-

scription

To assess potential relationship between
dividends and interest rate risk, we use
the 4-Factor Fama-French-Carhart (FFC)
model completed with the interest rate fac-
tor:

rpect —a + BMET \KT, (3.1)
+8°ME SM B, + "M HM L
+BVMP UMD, + B'H IR, + ¢

The portfolio returns r?¢¢ together with
the FFC factors are observed monthly at
the last business day. IR is the monthly
time series of 10-Year US Treasury bond
yields variations.

Since we want to interpret the loading
IR as an empirical equity duration, we
multiply yield changes by -1:

IR, = US10Y;_1 — US10Y};

Consequently positive loading means that
the portfolio return decreases when inter-
est rates increase.

The correlation matrix of our explanatory
factors is given in Table Note that the
factors show significant correlation during
the time period of our analysis. In particu-
lar, the SMB and HML factors, designed to
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be weakly correlated, show significant neg-
ative correlation. Moreover, our proxy for
the interest rate factor has significant neg-
ative correlation of -0.20 to the SMB fac-
tor, significant positive correlation of 0.19
with the UMD factor and significant, even
if with less precision, negative correlation
of -0.10 with the market factor.

Thus, the model can potentially suffer from
multicollinearity, which can result into ar-
tificially high loadings for some factors. We
will address these issues in the following
sections.

4 Empirical results

We start by testing the explanatory power
of the FFC model. Table [3 collects the re-
sults of a classical linear regression for the
dividend-deciles monthly returns over the
FFC model without the addition of the in-
terest rate risk factor (i.e. model with
BTE = 0) over the last 25 years.

Compared with volatility portfolios in [De
Franco et al.| (2015), we notice that the 4-
Factor model is able to explain the major-
ity of the risks and the performances of our
ten portfolios based on dividend yields. As
a matter of fact, R? is above 80% for all
deciles except for Decile 10 (74.84%). Low
dividend yields deciles are characterized by
market beta higher than 1 and tend to be
Small (positive exposure to SMB). High
dividend yields deciles instead have mar-
ket beta lower than 1, they are negatively
exposed to Size and positively exposed to
Value. They tend to be large and value
companies with stable dividend yields. As
we already explained, Decile 10 may con-
tain distressed companies that show abnor-
mal high dividend yields. For these compa-
nies, the idiosyncratic risk is quite signifi-
cant and this can partially explain why the

R? is lower than the other deciles. We then
add the interest rate risk factor to the 4-
Factor model and regress monthly returns
of the ten portfolios according to . Ta-
ble ] shows the first set of results. We first
notice that, as in De Franco et al.| (2015),
there is no significant increase in the good-
ness of fit. R? slightly increases for Deciles
2, 9 and 10, and remains almost unchanged
for the other deciles. Moreover, the ad-
dition of the interest rate factor fails to
explain the alphas away. Deciles 7 to 10
still show residual alphas of similar mag-
nitude with or without the interest rate
factor. Finally, high dividend yields port-
folios exhibit significant positive duration,
while the lowest dividend decile has nega-
tive durationﬁ Positive duration for high
dividend yields stocks may be explained by
the fact that these stocks are usually seen
as substitutes for fixed income products in
a low rate environment. Previous research
(Stonel |1974; |Chance and Lane, 1980)) al-
ready showed that negative duration is ex-
pected for growth stocks and a more bond-
like duration for dividend paying stocks.
We notice that the interest rate sensitiv-
ity structure is very similar to what was
found in De Franco et al.| (2015), that we
report for the sake of clarity in Table[5 On
the one hand we do not find any increase in
the explanatory power of the model when
adding interest rate factor; on the other
hand, high dividend yields deciles (like low
volatility deciles) show small but positive
duration (between 1 and 2.6 for dividend
yields Deciles 8, 9 and 10 and between 1.5
to 1.8 for low volatility-sorted Deciles 1 and
2). Similarly Decile 2, with the lowest divi-
dend yield, shows negative duration of -1.3
as the high volatility-sorted Decile 9 which

3We recall that Decile 1 contains all non paying
stocks.
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Bucket Alpha MKT SMB HML UMD R?
Decile 1 0.002** 1.2288% (0.336***  -0.369*** -0.282***  88.15%

Decile 2 0.001 1.2°%00F0.136%**  0.118%%F  -0.209***  86.03%
Decile 3 0.001 1.138%**  0.035 0.236***  -0.07*** 83.84%
Decile 4 0.002 1.044%%*  0.009 0.34***  -0.066***  85.33%
Decile 5 0.003* 1.005%**  -0.045 0.447***  -0.08%**  83.48%
Decile 6  0.003* 1.028*** -0.034 0.505%F%  -0.112%**  84.27%

Decile 7 0.004***  0.957***  -0.08** 0.48***  -0.109***  85.08%
Decile 8 0.003*%#F%  (.883***  -0.09%F*  0.472%** -0.135%**  83.40%
Decile 9 0.003**  0.959%**  -0.101%** 0.55%**  -0.166***  85.96%
Decile 10 0.002**  0.788***  0.034 0.778%**  _0.166***  74.84%

Table 3: 4-Factor model regression of dividend yields deciles. Source S&P, Datastream,
Kenneth French website. Data from Jan, 31, 1990 to Dec, 31,2014. Signifi-
cance: *** = 1% ** =5% * = 10%. No stars = loading not significant

Bucket Alpha MKT SMB HML UMD IR R?
Decile 1 0.003** 1.22%**  (0.331F4%  -0.369***  -0.279***  -0.267 88.15%
Decile 2 0.002 127006 0. 114%8F Q. 117**%  -0.194%** -1.3%6% 86.34%
Decile 3 0.001 1.138***  0.028 0.235%%%  -0.066**  -0.407 83.88%
Decile 4 0.002 1.044*%%*  0.013 0.34***  -0.069***  0.251 85.35%
Decile 5 0.003* 1.005%**  -0.043 0.447%F%  -0.081***  0.068 83.48%
Decile 6 0.003* 1.028%%*  -0.035 0.505***  -0.112*%**  -0.02 84.27%

Decile 7 0.004*#%  0.957***  -0.08** 0.48%%%  -0.109***  0.008 85.08%
Decile 8 0.003***  (0.884***  -0.072** 0.472%**  -0.146%**  1.049%** 83.79%
Decile 9 0.002* 0.96***  -0.067** 0.551***  -0.189***  2.012*** 87.15%
Decile 10  0.003* 0.789***  0.077* 0.779%F%  -0.194%**  2.562***  76.86%

Table 4: 5-Factor model regression of dividend yields deciles. Source S&P, Bloomberg, Datas-
tream, Kenneth French website. Data from Jan, 31, 1990 to Dec, 31,2014. Significance:
¥R =1% **=05% *=10%. No stars = loading not significant
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Bucket (Volatility) Alpha MKT SMB HML UMD IR R?
Decile 1 0.004*%F*%  0.559%** _(0.194%FF  0.433***  (0.039 1.824***  55.23%
Decile 2 0.003***  0.783*** -0.193***  0.321*** -0.025 1.598**%*  74.51%
Decile 3 0.003*%F*F  0.818*** _0.171*%*  0.351*%** -0.057**  0.697* 79.28%
Decile 4 0.002 0.958%***  _0.111%%*  0.406*** -0.088***  (.321 82.93%
Decile 5 0.003**  0.984*** -0.019 0.425%FF  -0.115%** 0.03 84.94%
Decile 6 0.001 1.06***  0.004 0.497***  -0.135%%*  0.161 88.56%
Decile 7 0.003**  1.079%** 0.05 0.39%**  _0.19%%*  -0.323 87.67%
Decile 8 0.001 LI7#F6E0.148%**  0.314%%F  -0.173***  -0.553 89.46%
Decile 9 -0.001 1.364°%F%  0.243***  0.103**  -0.336%** -1.445%FF  89.20%
Decile 10 0.002 1.613%FF  0.654%**  -0.275%**  _0.587***  -0.369 85.84%

Table 5: Source: De Franco et al.| (2015). 5-Factor model regression of volatility-sorted deciles, from low to
high. Significance: *** = 1% ** = 5% * = 10%. No stars = loading not significant

a significant and distinguishable measure of
interest rate exposure. For Deciles 9 and 10
(Tables , the empirical duration coef-
ficients are always significant, even if mag-
nitudes and estimation errors strongly de-
pend on the model specifications. We no-
tice that the inclusion of the Momentum
factor (UMD), whose loading always ap-
pears significant and negative, automati-
cally increases the magnitude of the empiri-
cal duration, for both Deciles 9 and 10. Ta-
ble[7] extends our analysis on Decile 9. Each
row contains the loading of the model
where only some factors are included. First
row, for example, tests the model where
BSMB — gHML _ gUMD _ (). gecond row
the model where gHML = gUMD — ( and

has significant duration of -1.445.

5 Interest rate exposure of
dividend yields deciles:
different model specifica-
tions

In this section we test different specifica-
tions of the model in [3.1] to see if the factor
colinearity in Table[2l may have affected the
deciles’ loadings on the 4-Factor with inter-
est rate model. We will focus on Deciles
8, 9 and 10, for which we found signif-
icant positive duration. The first model
specification is given by the Market fac-
tor together with the interest rate factor

(i.e. BSMB  — gHML _ BUMD  — 0). S0 om.
This model specification gives significantly
lower R? statistics for high dividend yields 6 I

nterest rate expo-
deciles. For Decile 10, the R? dramatically .. .p
drops from 76.86% to 44.29%. Duration sure: dividend yield

for Decile 8 is no longer significant, while
it was 1.049 within the 5-Factor model. As

and volatility

the duration appears only when we add the
SMB, HML and UMD factors, we can argue
that the duration for Decile 8 is likely the
product of factors’ colinearity rather than

According to De Franco et al| (2015)), low
volatility deciles show small but signifi-
cant positive duration when monthly port-
folio returns are regressed over the 4-Factor
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Decile 1 -0.001 1.416%**  -1.891*** 80.52%
Decile 2 0.001 1.25%** -2.13%*F*%  83.42%
Decile 3 0.002 1.118*** -0.64 81.58%
Decile 4  0.002* 1.004***  0.055 79.89%
Decile 5 0.003**  0.939*** _0.025 73.11%
Decile 6 0.003** 0.962***  _0.221 71.56%
Decile 7 0.005***  0.886*** -0.089 70.62%
Decile 8 0.004***  0.826***  (0.817 66.72%
Decile 9 0.002 0.9%** 1.65%**  66.98%
Decile 10  0.005** 0.715%*%*  1.902***  44.29%

Table 6: 2-Factor model regression of dividend yields deciles.
Source SEP, Bloomberg, Datastream, Kenneth French
website. Data from Jan, 31, 1990 to Dec, 31,2014.
Significance: *** = 1% ** =5% * = 10%. No stars
= loading not significant

Decile9: Model Alpha MKT SMB HML UMD IR R?

IR-MKT 0.003 0.901*** - - - 1.651***  66.98%
IR-MKT-SMB 0.003* 0.946***  -0.263*** - - 1.088* 70.03%
IR-MKT-HML 0.001 1.013%%* - 0.637H%* - 1.563***  83.47%
IR-MKT-UMD 0.005%**  (.829%** - - -0.275%F%  2.497F**  74.37%
IR-MKT-SMB-HML  0.001 1.025%**  -0.097***  0.608*** - 1.36%**  83.85%
IR-SMB-HML-UMD  0.013*** - 0.168%* 0.25%*F*  _0.433*** 1.956**  23.44%
IR-MKT no intercept - 0.913*** - - - 1.741%%*  84.50%

Table 7: Interest rate loadings across various regression models. Source S&P, Bloomberg, Datastream, Kenneth
French website. Data from Jan, 31, 1990 to Dec, 31,2014. Significance: *** = 1% ** =5% * =
10%. No stars = loading not significant

Decile1l0: Model Alpha MKT SMB HML UMD IR R?
IR-MKT 0.005**  0.716%** - - - 1.903*%%*  44.29%
IR-MKT-SMB 0.005%*  0.747***  -0.182%** - - 1.515%*  45.81%

IR-MKT-HML 0.001 0.861%** - 0.823%** - 1.789*%**  73.10%
IR-MKT-UMD 0.007***  (0.638*** - - -0.298%*%*  2.82%** 53 34%
IR-MKT-SMB-HML  0.001 0.856***  0.049 0.838%** - 1.89%**  73.20%
IR-SMB-HML-UMD  0.011%** - 0.272%**  (0.532*%**  _0.396*%** 2.516%** 31.97%
IR-MKT no intercept - 0.735%** - - - 2.049%FF  74.94%

Table 8: Interest rate loadings across various regression models. Source S&P, Bloomberg, Datastream, Kenneth
French website. Data from Jan, 31, 1990 to Dec, 31,2014. Significance: *** = 1% ** =5% * =
10%. No stars = loading not significant
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Annualized Volatility and dividend yields for volaitlity-sorted portfolios

Decilel Decile? Decile3 Deciled Decile5 Decile6 Decile7 Decile8 Deciled Decilel0
—— Annualized Volatility (Lr.s.) ——Dividend yield (rh.s.)

Figure 2: Annualized volatility and dividend
yield for volatility-sorted portfolios.
Source |De Franco et al.| (2015)

model completed with interest rates as in
Moreover, according to their ex-post
performances (Table 1 in |De Franco et al.
(2015))), the low volatility portfolios show
higher dividend yields than high volatility
portfolios (Figure

On the other hand, according to Table/[T],
high dividend yields portfolios show lower
volatility than low dividend yields portfo-
lios. Finally, both low volatility and high
dividend yields portfolios show small but
significant positive duration. The goal of
this section is to see if a link appears be-
tween low volatility-sorted and high divi-
dend yields-sorted portfolios (Figure (3).

For this, we build ten portfolios, sorted
by volatility, but in a way that they all show
similar dividend yields, so as to neutralize
this component when it comes to regress
their monthly returns on our model in
. We start by considering the ten port-
folios built by sorting the stocks in S&P
500 Universe according to their dividend
yields as explained in section Within
each decﬂeﬂ we rank the stocks accord-

4We recall that Decile 1 contains non paying
stocks, Decile 2 the stocks with the lowest divi-

Low Volatility Portfolios
High dividend yields

High Dividend yields /
Portfolios

Low volatility

Empirical
Duration

Figure 3: Relation between low volatility-
sorted and high dividend yields-
sorted portfolios

ing to their volatility and we build ten
volatility-based sub-portfolios within each
decile. The double sorted decile ¢ will then
be the union, across dividend deciles, of
sub-portfolios 7 in each decile (Figure [4)).

Stocks in double-sorted portfolios (DS
Deciles) are equally weighted and are re-
balanced each third Friday of the month.
Volatility is computed over 500 business
days ending 3 days before the Rebalanc-
ing date. Net dividends are reinvested in
each double sorted portfolio according to
the S&P methodology.

Two different double-sorted deciles are
then union of ten sub-portfolios - horizon-
tally in Figure [4]- such that

e Pairwise, sub-portfolios in the same
dividend yields decile have different
volatilities - vertical sorting in Figure

EY

e Pairwise, sub-portfolios in the same
dividend yields decile have similar div-
idend yields - vertical sorting in Figure

Y

dend yield and Decile 10 the ones with the highest
dividend yield.

Equity duration: a dividend yield approach
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voLs VoL3 VoL3 VOoL3 voLs VoL3
voL4a VoL4 voL4 voL4 voL4a VoL4
VOLS VOLS VOoLS VOLS VOLS VOLS
VOL6 VOL6 VOL6 VoLe VOL6 VOL6
voL? VoL7? VoL7? VoL7 voL? VoL7?
voLs voLs voLs voLs voLs voLs
VoLg VoL9 VoL9 VoL VoLg VoL9
VoL1o VOoL10 VoL10 VOoL10 VoL1o VOoL10

VoLl VoLl voL1 VoLl => Ds1
voL2 voL2 voL2 voL2 => Ds2
VoL3 VOoL3 voLs VoL3 => Ds3
voL4 voL4 voL4a VoL4 => Ds4
VOLS VOLS VOLS VOLS => Ds5
VOL6 VoLe VOL6 VOL6 => Ds6
VoL VoL7 voL? VoL7? => Ds7
voLs voLs voLs voLs => Dsg
VoL9 VoL VoLg VoL9 => Ds9
VoL1o VOoL10 VoL1o VOoL10 => D510

Figure 4: The construction of double sorted portfolios at each rebalanc-
ing. Within each dividend yields decile (bozxes in blue) we consider
ten sub-portfolios by ranking stocks according to their volatilities
(bozes in green - vertical sorting). The Double sorted deciles are
the union of similar volatility sub-portfolios (horizontal aggrega-

tion).

e Sub-portfolios in the same line have
the same rank in volatility - horizontal
sorting in Figure [4]

The dividend yield for this ten double
sorted deciles is expected to be the same,
as Figure [5| confirms.

By using double-sorted deciles instead of
volatility deciles, we neutralize the divi-
dend component effect when it comes to
assess the relation between volatility and
interest rates. Table [9] collects basic per-
formance statistics for our double sorted
deciles over the period January 1990 - De-
cember 2012. From Figure [f] we notice
how the double sorting technique still al-
lows us to distinguish between low and high
volatility stocks. When comparing with
the volatility results in [De Franco et al)
, we only notice a minor increase in
the volatility for DS Decile 1 versus the

Dividend Yields

Decilel Decile2 Decile3 Decile4 Decile5 Decile6é Decile7 Decile8 Decile? Decilel0
m Double Sorted m Diviend Yield Sorted

Figure 5: Dividend yields for double sorted
deciles. Source SE&P, Datastream.
Data from Jan, 31, 1990 to Dec,
31,2014.
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Double Annualized Annualized Max Sharpe CAPM CAPM Dividend

Sorted Return Volatility Drawdown ratio Beta  Alpha yield
DS Decilel 14.35% 12.19% -37.08% 0.90 0.28 8.56% 2.05%
DS Decile2 12.90% 13.06% -38.81% 0.73 0.34 6.54% 1.96%
DS Decile3 14.10% 13.93% -43.81% 0.77 0.39 7.28% 2.02%
DS Decile4 13.74% 15.17% -48.90% 0.69 0.44 6.52% 2.00%
DS Decileb 11.09% 16.13% -52.99% 0.48 0.50 3.33% 1.95%
DS Decile6 11.93% 17.16% -58.35% 0.50 0.55 3.72% 1.93%
DS Decile7 13.57% 19.16% -56.13% 0.53 0.63 4.67% 1.98%
DS Decile8 11.57% 21.48% -63.93% 0.38 0.72 1.85% 1.93%
DS Decile9 13.01% 23.17% -66.34% 0.42 0.78 2.74% 1.84%
DS Decilel0 12.21% 27.26% -76.23% 0.33 1.00 0.00% 1.76%

Table 9: Performance statistics of double sorted.Source S€&IP, Datastream. Data from Jan, 31, 1990 to Dec, 31,2014.
The Sharpe Ratio is computed with a risk-free Tate over the period of 3.34%.

pure (low) volatility Decile 1 (12.19% vs.
11.64%, see Figure [2)) and a significant re-
duction in the volatility of the DS Decile 10
versus the pure (high) volatility Decile 10
(27.26% vs. 34.10%, see Figure[2). For the
rest, the differences in annualized volatil-

ities between volatility-sorted and double | .. Performance and risks of doutle sorted portfolls 0
sorted deciles are really small. We do not : o
3 . 20% 0.8

notice any clear pattern in the ex-post re- \/\
0.7

turns of double sorted deciles, while the

3
&

ces/Volatilities

Sharpe Ratio

Sharpe Ratio declines as the volatility in- : 03
creases, and, by construction, the dividend ?"’% ™
yield is stable across double sorted deciles. % .. :
We start by testing the explanatory power o1
of the classical 4-Factor model without in- | ™ oo osoma osoeis  ospeis osoeis osowiss psowio psosis  psosis ospeiss

s Anaualied Retura = Annualized Volatility 4 Divyied . Sharpe Ratio (rhs)

terest rate factor for the set of double
sorted deciles. Table[10|collects regressions

Figure 6: Performance statistics of dividend yields

loadings of double sorted monthly returns deciles. Source S€P, Datastream. Data
over the model without interest rates from Jan, 31, 1990 to Dec, 31,2014. The
(ﬁIR = 0) over the period January 1990 to Sharpe Ratio is computed with a risk-free
December 2014. rate over the period of 8.84%.

Compared to the pure volatility deciles
in De Franco et al| (2015)), the 4-Factor
model has a better explanatory power for
the double sorted deciles, especially for the
DS Decile 1, for which the R? is 67.84% (vs.
53.27% for the pure (low) volatility decile),
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DS Decile 1 0.003***  0.703*** -0.195*** 0.271***  0.028 67.84%
DS Decile 2 0.002* Q.777FF*  _0.141***  0.272%**  _0.028 75.53%
DS Decile 3 0.002** 0.874%*%*  _0.129***  0.326*** -0.025 83.67%
DS Decile 4 0.002 0.943***  _0.07** 0.291*%**  .0.046** 83.96%
DS Decile 5 -0.001 0.998***  _0.088*** (0.309*** -0.116*** 87.95%
DS Decile 6 0.001 1.029%**  0.072**  0.258*** _0.171*** 89.69%
DS Decile 7 0.002 1.114%**  0.124%%*  0.307*** -0.247*** 90.11%
DS Decile 8 -0.001 1.249%** 0.16%**  0.311*** -0.288*%** 91.32%
DS Decile 9 -0.001 1.313***  0.262*** (.351*** -0.32*%**  90.45%
DS Decile 10  -0.001 1.422%*%%  (0.409***  (0.274%**  _0.474*%** 87.47%

Table 10: 4-Factor model regression for double sorted deciles. Source SE&P, Datastream,
Kenneth French website. Data from Jan, 31, 1990 to Dec, 31,201}. Significance:
R = 1% **=5% *=10%. No stars = loading not significant

Bucket Alpha MKT SMB HML UMD IR R?
DS Decile 1 0.004%FF  0.703***  -Q.175%F*F (. 271%*** 0.015 1.13***  68.53%
DS Decile 2 0.001* 0.778%**  _0.121%FFF  0.272%F*  _0.041* 1.176%%*  76.18%
DS Decile 3 0.002%*F  0.874%** _(.122%FF  (.326%*** -0.03 0.404 83.73%

DS Decile 4 0.002 0.943***  -0.052 0.292%**  -0.058***  1.084*** 84.37%
DS Decile 5 -0.001 0.998%F*  -0.085***  0.309***  -0.118***  (.219 87.97%

DS Decile 6 0.001 1.028%%%  0.066**  0.257***  -0.168*** -0.327 89.72%
DS Decile 7 0.002 1.114%%% 0.12%**  0.307***  -0.244***  _0.268 90.13%
DS Decile 8 0 1.248%F%  0.145%**  0.311%*%*%  -0.279*** -0.861**  91.45%
DS Decile 9 -0.001 1.313%F%  0.255%*%  0.351%FFF  -0.315%**  -0.429 90.48%

DS Decile 10 -0.001 1.422°%6%  0.406%**  0.273%FF  -0.472%**  -0.172 87.48%

Table 11: 5-Factor model regression for double sorted deciles. Source S€P, Bloomberg, Datastream, Ken-
neth French website. Data from Jan, 31, 1990 to Dec, 31,201). Significance: *** = 1% ** =
5% * = 10%. No stars = loading not significant
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as showed in Table [0l We notice how the
market beta for the DS Decile 1 is signifi-
cantly higher than the one for the pure low
volatility decile (0.703 vs. 0.559).

We can now add the interest rate factor
and perform the same type of regression
to assess the differences in the empirical
duration between the double sorted and
the volatility sorted deciles. Table col-
lects regressions loadings of double sorted
monthly returns over the model com-
pleted with the interest rate factor. We
also report the results in [De Franco et al.|
(2015) relative to the regressions of volatil-
ity sorted deciles to make comparisons eas-
ier (Table [12). We remark that the double
sorted Deciles 1 and 2 have a significant
positive duration (resp. 1.13 and 1.176), as
was the case for pure volatility sorted port-
folios. But the magnitude is significantly
lower, as showed in Table the (low)
volatility Decile 1 showed duration of 1.824
while the double sorted Decile 1 has 1.13
duration ( 38% reduction). Similarly, the
volatility Decile 2 has 1.598 empirical dura-
tion while double sorted Decile 2 only 1.176
( 26% reduction). Interestingly, DS Decile
2 has higher duration than DS Decile 1:
when neutralizing the dividend yield com-
ponent, the relation between volatility and
empirical duration is not monotone any-
more. Going down with the deciles, we no-
tice how DS Decile 3 has no longer signifi-
cant duration - it was 0.697 for the volatil-
ity sorted Decile 3, although with 10% sig-
nificance. On the other side, DS Decile 4
has significant duration of 1.084 while the
corresponding volatility sorted Decile 4 has
no significant duration. Again, DS Decile
4 duration is higher than DS Decile 3 as it
was the case for the couple DS Decile 1/DS
Decile 2. For the high volatility deciles, we
notice how DS Decile 9 has no significant

IR
\% DS VS
Decile 1 1.824%* 1.13%%F | 55.23%
Decile 2 1.598%***  1.176*** | 74.51%
Decile 3 | 0.697* 0.404 79.28%
Decile 4 0.321 1.084*** | 82.93%
Decile 5 0.03 0.219 84.94%
Decile 6 0.161 -0.327 88.56%
Decile 7 | -0.323 -0.268 87.67%
Decile 8 | -0.553 -0.861*%* | 89.46%
Decile 9 | -1.445%%% -0.429 89.20%
Decile 10 | -0.369 -0.172 85.84%

R2

DS
68.53%
76.18%
83.73%
84.37%
87.97%
89.72%
90.13%
91.45%
90.48%
87.48%
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Table 12: 5-Factor model regression for volatility sorted (VS)

versus double sorted (DS) deciles.

Source SEP,

Bloomberg, Datastream, Kenneth French website
and |De Franco et al| (2015). Data from Jan, 31,
1990 to Dec, 31,2014. Significance: *** = 1% **
=56% *=10%. No stars = loading not significant

duration, unlike is the case for its volatility
sorted counterpart.

7 Conclusions

We estimated the empirical duration of
portfolios with different levels of dividend
yields, using a linear 4-factor model com-
pleted with 10-year nominal rates that
proxy the interest rate risk factor. Despite
the potential issues with model specifica-
tion using interest rate factor together with
Fama-French-Carhart factors (market, size,
value and momentum), we find several ro-
bust results. It turns out that portfolios
with low dividend yields tend to have small
but significant negative duration, meaning
that they tend to respond positively when
interest rates rise. On the other hand,
higher dividend yields deciles have a pos-
itive duration meaning that they have an
inverse relation with interest rates, more
in line with bonds. However, the inclusion
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of the interest rate factor does not bring
any significant explanatory power, neither
explains away the alphas of high dividend
yields portfolios, even when controlling for
Fama-French risk factors. These results
match the conclusions for volatility sorted
portfolios in De Franco et al.| (2015). We
find several striking similarities between
the two distinct datasets:

e Both volatility and dividend yields
sorted portfolios” R? show almost no
improvement when we add the interest
rate factor, although the model does a
better job in the dividend sorted port-
folios.

e The alphas remain significant

e Both low volatility and high dividends
yield portfolios have small but positive
duration.

e Low volatility portfolios show high
dividend yields, while high dividend
yields are generally associated with
low volatility.

To see if any potential links underlies
these similarities, we build a dataset of ten
volatility-sorted portfolios while controlling
for dividend yields. This double sorting
method is very standard when it comes
to neutralize some specific characteristics,
similar to the one used by Kenneth French
to build his factors. This should allow
us to see if the relation between interest
rate sensitivity and volatility still holds
under equal dividend yields condition. We
compare our results with the ones obtained
by De Franco et al| (2015) in the case of
pure volatility sorted portfolios. We find
that the 4-Factor model does a better job
for the double-sorted volatility portfolios,
at least for the lowest deciles. But the

addition of the interest rate in the model
does not explain the alphas for the low-
est (double-sorted) deciles. And finally,
although the lowest double-sorted decile
still has small but significant duration,
its magnitude is reduced by almost 38%.
Furthermore, the monotonic relation
between volatility and duration does not
hold anymore. In other words, it seems
that part of the duration of low volatility
portfolios comes from their overlap with
high dividend paying portfolios.

We thank Pouya Azimi for his assistance.

Endnote

The S&P 500 composition data is a courtesy of
S&P. The S&P 500 Index (”Index”) is a prod-
uct of S&P Dow Jones Indices LLC and/or its
affiliates and has been licensed for use by Os-
siam. Copyright ©2014 by S&P Dow Jones
Indices LLC, a subsidiary of the McGraw-Hill
Companies, Inc., and/or its affiliates. All rights
reserved. Redistribution, reproduction and/or
photocopying in whole or in part are prohib-
ited without written permission of S&P Dow
Jones Indices LLC. For more information on
any of S&P Dow Jones Indices LLC’s indices
please visit www.spdji.com. S&P®is a reg-
istered trademark of Standard & Poor’s Fi-
nancial Services LLC and Dow Jones ®is a
registered trademark of Dow Jones Trademark
Holdings LLC. Neither S&P Dow Jones Indices
LLC, Dow Jones Trademark Holdings LLC,
their affiliates nor their third party licensors
make any representation or warranty, express
or implied, as to the ability of any index to
accurately represent the asset class or market
sector that it purports to represent and nei-
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ther S&P Dow Jones Indices LLC, Dow Jones
Trademark Holdings LLC, their affiliates nor
their third party licensors shall have any liabil-
ity for any errors, omissions, or interruptions of
any index or the data included therein.
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