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Empirical and theoretical research concurs to show that style investing increases return correlations within assets
that are classified into the same style. The theoretical model presented in this study addresses the question of
how the correlation increases due to style investing depend on market size, and how they respond to economic
downturns and to the incidence and awareness of style investing. The results show that correlation distortions
caused by style investing are more robust for smaller markets. Further, the effect of style investing on correlations
strengthens risk aversion, and hence during downturns. Market awareness, and incidence, of style investing
also increase correlation distortions. The model yields closed-form analytical expressions for the correlation
distortions caused by style investing, as well as for the effects of changes in risk aversion and in the incidence
and awareness of style investing. Given the surge ETF-based style investing over the last two decades, the results
have implications for portfolio risk diversification. This study predicts that the ability of risk mitigation through
portfolio diversification diminishes particularly for small-market domestic investors as a result of the growing
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relevance of country-based ETF-based.

1. Introduction

Cross-country variation in the average correlation across securities
returns has been linked to a variety of explanations, including institu-
tional differences (Morck et al. (2000)), degrees of capital market open-
ness (Li et al. (2004)), lack of transparency at the firm level (Jin and
Myers (2006)), limits to arbitrage (e.g., Bris et al. (2007)), and corre-
lated beliefs in firm-level information (David and Simonovska (2016)).
This study proposes that style investing provides an additional explana-
tion to the variability in return correlations.

The empirical literature has provided evidence consistent with in-
vestors’ tendency to follow styles in designing their portfolio (e.g.,
Kumar (2009)). Style investing, especially in the form of index invest-
ing, has been identified as one of the causes of the demand shocks
causing correlation distortions from the levels implied by securities’
fundamental values (e.g., Greenwood and Thesmar (2011), Anton and
Polk (2014)).! Asset correlations are important for risk management as
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they determine the potential for risk diversification in portfolio man-
agement.

The theoretical model of Barberis and Shleifer (Barberis and Shleifer
(2003), henceforth, BS), predicts that the correlation between securi-
ties grouped into the same style should rise above the level implied by
fundamentals, due to correlated shifts in demand caused by the portfo-
lio rebalancing of style investors. These demand shocks are mitigated
by the activities of non-style investors (i.e., fundamental traders), who
lean against the price deviations caused by style investing.

An increase in within-group return correlations adversely affects in-
vestors’ ability to mitigate risk. Hence, the implication of the BS model
is that style investing weakens the potential for risk mitigation. The the-
oretical model presented in this study addresses the additional question
of whether the extent of this detrimental effect depends on group size.

This study extends the BS model in three directions. The first novelty
is that the expectations of non-style investors are explicitly modeled.
This added level of complexity yields closed-form analytical expres-

1 Most of these studies focus on membership changes for country-based equity indexes. An exception is Wahal and Yavuz (2013). Excess comovement has been
documented for S&P500 index additions and deletions (Vijh (1994), Barberis et al. (2005)), for changes in S&P500 value and growth indexes (Boyer (2011)),
for changes in the Nikkei 225 index (Greenwood and Sosner (2007)), for changes in UK, Japanese, and other national indexes (Mase (2008), Greenwood (2007),
Claessens and Yafeh (2013)), among others. These assessment are complicated by the need to control for changes in fundamental return drivers, which might be

imprecisely measured (Chen et al. (2016)).
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sions for the correlation distortions caused by style investing, on which
comparative statics can be performed. A second departure from the BS
framework is that fundamental traders are assumed to be aware, if im-
perfectly, of the impact of the activities of style investors. This feature
is realistic, as the popularity of style investing, in all its forms, has been
increasing over time.? Lastly, the number of securities included in the
style portfolios is allowed to be uneven, whereas BS focus on securities
groups of the same numerosity. Their approach is appropriate when
evaluating the effect of style investing across asset groupings of simi-
lar size, like, for example, US equities and US (liquid) corporate bonds.
However, assuming that styles include a similar number of assets is lim-
iting, especially when analyzing the implication of style investing for
international financial markets.

Over the last two decades, the surge of country-based investing (e.g.,
Israel and Maloney (2014), Ben-David et al. (2017)) has resulted in
the shuffling of large amounts of wealth among country or region-
based portfolios tracking popular market indexes (e.g., the S&P 500
index, MSCI indexes). The increased popularity of country investing has
been facilitated by the availability of country or region-based exchange-
traded funds (ETFs).® Consistently, many country ETFs are on the list of
Top 20 funds, by traded volume. In terms of assets under management,
as of the end of 2018, the largest ETFs cover US securities, but runner-up
ETFs focus on geographic areas covering several non-US markets.* Pop-
ular choices among investors have been country-based ETF for Brazil,
Japan, China, Taiwan, India, Hong Kong, Mexico, Germany and South
Korea. The number of securities grouped by these ETFs shows signifi-
cant variation.”

This study predicts that the within-style correlation increases caused
by group investing are stronger for securities categories including fewer
assets. This result has practical implications for risk management for in-
vestors of smaller economies. It has been long recognized that investors
overinvest in domestic stocks and other domestic assets (e.g., Chan et al.
(2005), Ardalan (2019)). Hence, an increase in the correlations among
these securities matters for the perspective of portfolio management,
as highly correlated within-country returns decrease the scope for do-
mestic portfolio diversification. The results of this study predict that
this detrimental effect is stronger for the investors operating in smaller
economies. For the portion of their portfolio that is allocated in the do-
mestic market, which is usually large, investors operating in smaller
economies have fewer and more correlated assets with which to diver-
sify their risk exposure than investors that are active in broader markets.

Beyond international investing, this study is also relevant to other
forms of securities grouping. For instance, industry-based ETFs are
also very popular choices with investors. One of the implications of
the model is that increases in the incidence of industry-based invest-
ing make within-industry diversification harder, and particularly so for
the less populated industry sectors. Consistently, the empirical results
presented in Chan et al. (2007) show a negative relationship between
the average number of companies in each industry (using several GICS
classifications) and the within-industry pair-wise correlation of equity

2 Demand for products based on style investing might arise from categoriza-
tion due to limitations in attention span (e.g., Peng and Xiong (2006)) or in
response to both limited cognition and limited data (Al-Najjar and Pai (2014)).

3 For instance, early contributions (e.g., Bekaert and Urias (1999)) already
noted that without low-cost investing vehicles able to replicate country indexes,
investing in emerging was unlikely to offer significant diversification benefits.
According to Miffre (2007), international country ETFs offer such investment
opportunity.

4 Source: Morningstar.

5 Smaller economies are often bundled together by international style in-
vestors, but the weights on each country are fairly constant over time. Hence,
demand shocks for an international fund covering the securities of a set of
countries transmit to shocks for the demand of the securities in each country
(Jotikasthira et al. (2012), Brooks and Del Negro (2005)).
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excess returns. This study argues that this negative association is due,
at least partially, to industry-based investing.

Campbell and Cochrane (1999) have shown that risk aversion in-
creases during downturns, following losses. Building on this insight,
another question addressed in this study is how the correlation increases
caused by style investing respond to downturns. The prediction is that
correlations increase during downturns. Given the strong evidence of in-
vestors’ home bias, the prediction is thus that style investing reduces the
potential for risk mitigation exactly when risk diversification is needed
the most, that is during downturns.

In modeling the expectations of fundamental traders, this study also
takes into account that non-style investors gauge the impact of style
investing, if imprecisely. This feature allows showing that the effect
of style investing on correlations is magnified by fundamental traders’
awareness of style investing. The intuition is that risk-averse fundamen-
tal traders recognize that the activities of style investors cause a higher
level of risk, in the form of correlated demand shocks. Their response is
thus similar to that triggered by an increase in risk aversion, and it can
be understood as a lower willingness to mitigate the distorting effect on
prices of the activities of style investors.

As in BS, we show that style investing decreases the correlation
across asset groups. Additionally, this study finds that this effect is
generally increasing in risk aversion, as well as in the awareness and
incidence of style investing. Empirically, the correlation between equi-
ties and sovereign bonds have switched sign (from positive, to negative)
over the recent decades, as well as the increased severity of the corre-
lation drops during periods of heightened risk aversion (i.e., flight-to-
safety episodes, see Baele et al. (2019)) Both these empirical facts are
consistent with the extraordinary growth in mutual funds, and more
recently ETFs, observed over the same period, as these investment ve-
hicles typically classify equities and sovereign bonds as separate asset
classes.

The next section outlines the model. Proofs are in the appendix.

2. A model

There are two markets with a different number of securities.® The
securities of each market are grouped together by style investors. To
fix ideas, one can identify the market with more securities with the US,
while the market with fewer assets can be an emerging market covered
by a popular country ETF. Assets can be thought of as stocks listed in
the respective domestic exchanges, grouped by country ETFs covering
the main domestic equity index.”

The model is dynamic, and agents decide their allocations simulta-
neously at the beginning of each period. There are two types of agents:
style investors, also called switchers, and fundamental investors. In each
period, style investors’ demand for either asset group is determined
by its past performance relative to the other. In contrast, fundamen-
tal traders do not separate securities into styles and invest according to
return expectations, which are implied by a factor model. As assumed in
BS, fundamental traders are not sufficiently sophisticated to infer how
style investors vary their allocations.® Equilibrium prices are yielded by
market clearing.

The effect of style investing is measured by gaps between the re-
turn correlation implied by equilibrium prices and by securities’ fun-
damentals (i.e., cash-flows). The research questions are whether these
correlation gaps are different for groups containing a different number

¢ The model setting is that of a dynamic discrete-time model with finite hori-
zon, multiple assets and two agent types.

7 Most country ETFs offer currency hedging. Hence, this study abstracts from
the effects of the exchange rate and of reserve currencies. This restriction allows
focusing on the effect of differences in market size alone.

8 As noted in BS, assuming that fundamental traders fully understand how
style investors’ operate opens the door to “price run dynamics”.
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of securities, and how return correlations respond to changes in funda-
mental traders’ risk aversion as well as to the awareness and incidence
of style investing.

2.1. Assets

There are two asset classes or groups which are indexed by X and Y,
respectively.® Class X and Y contain 7, and n, securities, respectively,
in fixed supply. The payoff of the generic risky assets i in class X and Y
is a claim to a single principal D, payable at the end of the economy
T. The time-t payoff of asset i is described by the following sum:

D;;=D;jg+e +...+¢;,

where D, and the shock ¢;, are announced at time 0 and time ¢ re-
spectively. The shocks ¢;, are zero-mean identically and independently
distributed (iid) random variables. The cash-flow shocks follow a linear
factor model, and are determined by the realizations of an overarch-
ing market factor f,,, summarizing macroeconomic conditions affecting
both groups, by class-specific factors, denoted by fy,, and fy,, respec-
tively, and by a security-specific idiosyncratic shocks f;,. The effects of
the factors are combined by time-invariant weights. These are denoted
by M for global macroeconomic conditions, .S for the country-specific
shock, and I for idiosyncratic risk.'°

For each ¢ the cash-flow shocks for securities in X and Y take the
following form:

€0 =VM fr +VSfy,+VIf, foriin X 1
e =VMfor+VSfy, +VIf, forjiny @
where, without loss of generality, it is imposed that:

M+S+1=1

All factors have zero-mean and unit variance, and they are iid. The
covariance X of the cash-flow shocks is:

1 fori=j
cov(gyn€;,) =9 M+S fori#jifi,jin the same asset class 3)
M for i # j if i, j in different asset class

The price of a security i at time ¢ is denoted by P,,. Price changes be-
tween 7 — 1 and ¢ are denoted by:

AP, =F,-PF,

i

For simplicity, price changes are refer to as returns. The time- returns
of the equally weighted index of the classes are:

T Ak,
APy, =" )
n
zas,
€
APy, = A ()]
ny

2.2. Switchers

Style investors, or switchers, invest uniformly in all the securities
of each asset class.!! They are also subject to extrapolation bias, and

9 This study focuses on styles or investment groups for which membership is
known at the time securities are issued. Membership is also time-invariant.

10 The notation for the weights follows Barberis and Shleifer (2003), to fos-
ter comparability. In their study, M stands for market, .S for style, and I for
idiosyncratic risk.

11 Allowing for unequal weights would complicate the exposition without
yielding additional insights.
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modify their holdings in each group on the basis of its relative past per-
formance with respect to the other. For instance, if the average return
is higher in X than Y over the previous period, switchers will sell hold-
ings in Y and use the proceeds to fund the acquisitions of long positions
in class X. Switchers’ aggregate demand for assets i and j are:

t—1

AP — AP

NS —anS = & AX+Z€”"<M> foriinX  (6)
n; = 2

t-1

AP, - AP

N}ja="‘NjSz=n1 |:AY+29tk<w>:| forjiny (7)
2 k=1

with

NS = *Nxi and N3*= —
nm ny

where aNy, and aNy, are the aggregate demands from switchers for
each class, the parameter 6 € (0,1) gives the weights on past realiza-
tions, and « > 0 is a scaling constant summarizing the incidence of style
investing in the economy. The parameter « allows investigating how the
incidence of style investing influences return correlations. The constant
Ay and Ay can be interpreted as the long-run average of the holdings
in each asset class. As in BS, it is assumed that switchers have sufficient
funds to support their asset allocations.

2.3. Fundamental traders

Fundamental traders have an exponential utility (CARA), and choose
the portfolio NJ' in the n; + n, securities:

max E[" [—exp [y (W, + N/ (Piy = B))]]

1
where y > 0 is the risk aversion, W, is wealth at time 7, and P, is the vec-
tor of prices for the n; + n, securities.'? The superscript F refers to the
information set of fundamental traders. Fundamental traders assume
normally distributed conditional returns, with return variance matrix
V, defined by:

V,=var® (P - B)
so that their holding for each asset i satisfies:

-1
NtF:VtT (EtF (Pis1) = Pr) ®
Note that fundamental investors trade more aggressively when current
prices are further away from the level implied by their expectations. In
this sense, fundamental traders lean against the price deviations caused
by switchers.

Securities are in fixed supply, so that:

Pi,t =EF (Pit-H) -V (NtF)
where:
NzF - Q _ N[S(t

with Q being the vector of supplies Q;, where N5* is the vector of N3*
and N f“‘ for i € X and j € Y. Fundamental traders base their expecta-
tions on the final dividends Dy for the n; + n, assets. In vector notation:

F F
Er_y (Pr)=Er_; (Dr)=Dr_,
and prices may be obtained by backward substitution:
12 All vectors and matrices relative to the n, + n, securities are indexed with

the n, securities of X followed by the n, securities of Y, always listed in the
same order.
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T—t—-1
a=u,—w,<Q—Nfﬂ>—Ef( 3 i <Q—N,i:z>>
k=1

Fundamental traders not only do recognize the factor structure of the
shocks affecting cash-flows, but they also recognize the existence of
switchers, if indirectly. As in BS, I assume that fundamental traders
are not sufficiently sophisticated to figure out how switchers determine
their allocation. However, differently from BS, I assume that funda-
mental traders model style-based demand shocks by two additional
group-specific risk factors, fy, and fg,, which have unit variance and
are serially uncorrelated. The institutional factors are negatively corre-
lated, so that corr (f,, fk;) = —1, which models fundamental traders’
intuition of the opposite effects of switchers’ demand shocks on each
asset class. The lack of correlation of fy, and fg, with the factors de-
termining the cash-flows is consistent with switchers’ activities being
based on past prices, given that these factors determining the shocks
are serially uncorrelated. To interpret, f, and f, are institutional fac-
tors, in the sense that they capture fundamental traders’ awareness of
style investing. Fundamental traders assume the return generating pro-
cess:

APF =M fp, + VS fx,+ VHafy +VIf, foriin X ©)
APE = VM fr + VS fy,+ VHafy, +VIf, for jiny (10)

The parameter H modules the intensity of fundamental traders’ percep-
tion of style investing in the economy. The realizations of the institu-
tional factors are further scaled by the parameter a, which also governs
the presence of switchers in the economy.'® Note that the higher is the
incidence of style investors, the stronger is the effect of the institutional
factors. Under these assumptions, the fundamental traders’ variance ma-
trix is time-invariant and is:
V= cov” (AP;:—I ’ APth:+1 )
1+aH fori=j
=3 M+S+aH fori#jifi,jsame asset class (11
M —aH for i # j if i, j different asset class

2.4. Prices and returns

Beyond proxying the activities of switchers with the inclusion of
the institutional factors, fundamental traders consider switchers zero-
mean supply shocks, so their expectation for switchers’ demand is time-

—s
invariant, and it is denoted by N ‘. Formally, we have:
F S, —Sa
E (N t+7c) =N
Given these expectations, prices simplify to:
—s
P=D,~yV (Q-N) =T -1-nyV (0-N")
Dropping non stochastic terms yields:

P,=D,+yVNS5® (12)

Proposition 1. The equilibrium prices are

AP,y =4 +YANSE A, foriin X (13)
APy = €ji41 +}’AN§;1+]A2 forjiny (14)
where

A1=S+2Ha+n—Il>0 as)
AZ:S+2Ha+nI—2>O (16)

13 Adding some iid measurement error on fundamental traders’ evaluation of
a does not alter this paper’s conclusions.

Heliyon 6 (2020) e04881

Note that when there are no switchers in the economy (i.e., when
a =0), then returns are determined solely by fundamentals. The next
proposition spells out the sign of the return correlations.

Proposition 2. Let i,j € X and h,k € Y. Then

cov (APir+1 , APj1+1) >0

cov (APy 1, AP, ) >0

and
cov (AP, |, AP;, 1) <0 forv>v - M
it+1> Jjt+1 0 y2a2A1A2
where:
U:Uar(ANitH) a7)

The proposition shows that returns are positively correlated within
asset groups, which is expected given the cash-flow dynamics and the
investment activities of switchers. Further, for returns to be negatively
correlated across asset groups, the shocks to switchers’ demand must
be sufficiently large to outweigh the positive correlation caused by the
exposure to the common factor f,.

3. Correlation gaps

Due to the activities of switchers, within-group return correlations
are different from the correlation levels of the underlying cash-flows.
The spread between the return correlation and the correlation implied
by cash-flows is termed the (intra-class) correlation gap. Formally, for
group X we have:

GAP,,I @i, j)=corr (APit+1’APjt+l) —corr (eit+1’£jr+l) 18)
foranyi,je X

The analogous expression defines the correlation gap GAP,,
Y.

In the framework proposed by BS, style investing entails higher lev-
els of correlations than those implied by fundamentals. The result is
confirmed by the next proposition. However, as fundamental traders’
expectations are explicitly modeled, this study additionally yields the
analytical expressions of the correlation gaps, which will allow us to
evaluate the effects of shocks to risk aversion and awareness and inci-
dence of style investing.

for group

Proposition 3. Within-group returns are more correlated than the underly-
ing cash-flows, and

o I]/ZU(ZZA%

GAPnl (1,])=GAP,,1 = m >0 19
IyzvazAg

GAP,, (h,k)=GAP,, = ————=>0 (20)

1+y2 vazAg

wherei,j€ X and h,k€Y.

Note that if there are no switchers in the economy (i.e., if « = 0) the
correlation gaps are zero.

The correlation gaps are measures of correlation distortions for re-
turns at a given moment in time, say time ¢ for correlations in the period
between ¢ and 7 + 1. Hence, the evaluation of the effect of changes in
the exogenous parameters on GAP, and GAP,, is performed condition-
ally on the equilibrium levels reached at time 7, and for small changes.
In particular, shocks in exogenous variables occurring after the prices
P, have been determined do not affect the demand levels of switchers
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N 5?[ L and N ;f, . (and thus v), as these depend on prices up to time .14

The next proposition identifies the effects of the numerosity of the asset
class, risk aversion, awareness and incidence of style investing on the
correlation gaps.

Proposition 4. The intra-class correlation gaps GAP, and GAP,, decline
as the number of securities increases; increase in the risk aversion of funda-
mental traders; increase the more switchers are in the economy; increase in
fundamental traders’ awareness of style investing.

The intuition for the effect of the number of assets in the market
is that a larger number of securities dilutes the effect of the trades of
switchers. Hence, when the number of securities becomes larger, the de-
viation from the fundamental level of correlation diminishes. The effect
of an increase in the risk aversion of fundamental traders is instead to
increase correlation distortions. The reason is that fundamental traders
lean against the activities of switchers, which they regard as supply
shocks. More risk-averse fundamental traders invest less in both classes
of risky assets and thus they mitigate less the effect of the activities
of switchers on return correlations. Naturally, the more prevalent is
style investing, the stronger are correlation distortions.'® The results
also show that the more aware fundamental traders become of style in-
vesting (parameter H), the stronger the correlation distortions. From
fundamental traders’ perspective, higher levels of H increase the risk
level of returns, and thus deter their participation.

Awareness of style investing may be a function of its incidence, so
that the parameter H is an increasing function of a. Adding this as-
sumption does not alter the conclusion that more incidence (and thus
awareness) of style investing increases the correlation gaps, as shown
in the proof of Proposition 4.

3.1. Correlation gaps spread and relative market size

As shown in Proposition 3, the correlation distortions are not equal
across the two asset groups. We can thus define the spread between
the correlation gaps for X and Y to assess whether style investing has
a different effect on return correlations in asset groups that include a
different number of securities. The spread between the correlation gaps
of X and Y is denoted by AGAP, and is defined as follows:

AGAP=GAP, —GAP, (21)

The following proposition evaluates the sign of the correlation dis-
tortion spread AGAP defined in (21). To simplify the exposition, we
can identify X as the group with the highest number of securities, so
that n; > n,. Again, one can think of group X as the US equity mar-
ket and group Y as an emerging country equity market, where country
equity ETFs allow country based style investing.

Proposition 5. Let n| = sn,, with s > 1. Then

AGAP >0
Moreover,

J0AGAP
as

Further, if n| = n, then AGAP =0.

>0

14 For ease of notation, the variance v is not indexed on time.

15 The results in Proposition 4 yield empirically testable hypotheses for studies
aiming to explain asset correlations in international markets. The volatility and
levels of switchers’ demand can be measured by the variance and levels of assets
under management of country ETFs. Risk aversion can be measured by implied
volatility or its decompositions (e.g., Bekaert et al. (2013)). Awareness of style
investing is harder to measure, though measures of news coverage of ETFs might
provide a suitable proxy.
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These results indicate that when style investing involves two groups
of assets with different numerosity, style investing does not affect corre-
lations uniformly. Rather, correlation increases are stronger in the asset
group including the lowest number of securities. The intuition behind
this result is that style investing affects correlation less when switchers
demand shocks spread over a large number of securities, as shown in
Proposition 4.6

The following proposition presents some comparative statics results
for AGAP. The results are presented in terms of the variance of switch-
ers’ demand shocks (i.e., the variable v, defined in equation (17)).!”

Proposition 6. Let n; = sn,, with s > 1, then

n(M>=vgn(U —v)
Jdv ’ !

< OAGAP ) o)
( 6AGAP ) U U)
-
sen (6AGAP> — sgn (v, — v)
where
o= —L 22)
' 0224, A,

Further, for sufficiently large values of s, we have v, > v.

Comparative statics on AGAP yields results that depend on the level
of the volatility of the shocks of switchers’ demand (i.e., the variable v),
which, in turn, depends on the past realizations of the cash-flow shocks.
The findings are nuanced. For low levels of v, increases in the volatil-
ity of switchers’ demand shocks, higher risk aversion (which decreases
the participation of fundamental traders), more switchers, and more
awareness of style investing (which adds to the risk level of the cash-
flows and thus deters risk averse fundamental traders’ participation) all
tend to exacerbate the effects of style investing. These effects make the
correlations distortions GAP,, in class Y increasingly more steeply than
the correlation distortion GAP,, in class X.

When the fluctuations of switchers’ demand are large, the spreads
between the correlation gaps decreases, which is consistent with funda-
mental investor leaning in more aggressively to counter the effects of
style investing. This response dampens the effects of increases in y, H
and « (which tend to reinforce the role of style investing in determining
prices) and causes a trend toward convergence of the correlation gaps
GAP, and GAP, . Both gaps continue to increase in risk aversion, and
in the awareness and incidence of style investing, as noted in Propo-
sition 4. However, large fluctuations in switchers’ demand cause these
effects to converge in the two classes.'®

The threshold v, displayed in equation (22) is an increasing and
unbounded function of s. In contrast, the fluctuations of the switch-
ers’ positions are bounded by the fixed supply of securities. Hence for
sufficiently large values of s the variance v will always fall below the
threshold v,. Hence, when the disparity between the numerosity of the
asset groups is sufficiently large, the effect of increases in risk aver-
sion, and in the incidence and awareness of style investing, is to make
correlation distortions larger in the groups with fewer securities.

16 To gain a sense of the range of parameter s, we can refer to the empiri-
cal literature. Using the number of equities in developed countries reported in
Bekaert et al. (2009), and allowing the US equity market to represent class X,
the parameter s ranges from 2.66 (Japan) to 95.54 (Ireland). For developing
countries, the scalar s tends to be larger.

17 Note that, for a given time t, the variance v of switchers’ demand changes
is not stochastic.

18 This convergence occurs for higher levels of v when the disparity in nu-
merosity in X and Y is larger. See proof of Proposition 5.
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3.2. Inter-class correlation gaps

ETF providers refer to international diversification as one of the
key advantages of investing in this type of products, a claim that is at
least partially supported by empirical evidence (Cao et al. (2017)). The
predictions presented hereafter appear to lend validity to their assess-
ment. Define the inter-class correlation gap as the difference between
the correlations of asset returns and of cash-flows, for assets in different
groups. Formally,

interGAP (i, j) = corr (AP, APjH—l) —corr (6,-,+1,5j,+1) (23)
for any i, in different asset classes

The following proposition shows that style investing results in a decline
of the correlation across asset classes, regardless of the disparity in the
numerosity of each asset class.

Proposition 7. Let n; = sn, with s > 0. The correlation between assets in X
and assets in Y is lower than the level implied by the underlying cash-flows,
so that:

interGAP <0

Style-based financial products (e.g., country-ETF) are typically mar-
keted to investors as a tool for risk diversification. Hence, it is inter-
esting to explore how risk aversion affects the correlation across asset
classes. In the simplified case in which the classes X and Y include an
equal number of securities, we can unambiguously identify the direc-
tion of the effects of exogenous parameters on the inter-class correlation
distortion.'?

Proposition 8. If n; = n,, the correlation distortion across asset classes
interGAP is negative and its absolute value increases in the risk aversion
of fundamental traders; increases the more switchers are in the economy;
increases in fundamental traders’ awareness of style investing.

The implication is that returns are less correlated than warranted by
fundamentals across style groupings when style investing is more preva-
lent and acknowledged, and when risk aversion is large. Proposition 8
offers a counterfactual scenario to evaluate whether asset groupings in-
cluding about the same number of securities (e.g., US and pan-European
ETFs) result in a reduction of risk for international investors. If two asset
groups of about equal numerosity are really separate investment styles,
then in periods of heightened risk aversion, style investing should cause
a decrease in their correlation that goes beyond the level implied by
fundamental valuations.

When the numerosity of the classes is different, the effects of the
exogenous parameters depend on the volatility of switchers’ demand
shocks (i.e., variable v) in a non-trivial way. Once more, the effects of
risk aversion, and of the incidence and relevance of style investing are
as those documented for the case of equal numerosity (e.g., Proposi-
tion 8) for low levels of v or when the disparity in numerosity (i.e.,
parameter s) is very large. However, high levels of prices fluctuations
might end up reversing the sign of these marginal effects (but not of the
interG A P), as fundamental investors trade more aggressively when past
prices strongly deviate from their expectations. The associated analyti-
cal results are similar to the ones explored for within-class correlation
AGAP and are left unreported.

As already cautioned by BS, one should be careful in concluding that
style investing has univocal predictions for the correlation between two
asset groups. The caveat is that styles might overlap. Hence, if for one

19 The case n; = n, extends the framework of BS by accounting for the inci-
dence and awareness of style investing. Further BS do not explore the effects of
changes in risk aversion y.
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style two securities are grouped together, for another they might be
included in different style portfolios. For example, the equities of France
and Germany might be grouped together in an European investment
fund, but they might be included in two separate country-based ETFs.
Thus the effect of style investing on across-groups correlations should
be qualified in empirical investigations to ascertain to which style a
security mostly belongs.

4. Conclusions

The traditional finance view suggests that securities returns are
mainly driven by underlying fundamental values. However, a large
body of evidence shows that prices may move together for reasons that
appear to be unrelated to fundamentals, with demand shocks explaining
a substantial part of price comovements across securities. Style invest-
ing, especially in the form of index investing, is one of the causes of
these demand shocks (e.g., Greenwood and Thesmar (2011), Anton and
Polk (2014)).

This study shows that the within-group correlation distortions due
to style investing are stronger for less populated asset groups. Given
the strong evidence of domestic bias in investors’ allocations, country-
based style investing is thus particularly detrimental for the risk di-
versification potential of small markets’ domestic investors. With some
caveats, this effect is, unfortunately, more marked when diversification
is needed the most, that is during downturns, when risk aversion rises.
The reduction in the potential of risk diversification has, of course, to
be balanced with a beneficial increase in market liquidity and with the
higher informational efficiency brought upon by country ETFs.

This study also finds that the awareness and incidence of style in-
vesting raise within-class correlations. Hence, the results support the
argument that the surge in country ETFs and their increased popular-
ity are channels through which style investing affects within-country
return correlations, and thus investment outcomes of domestic in-
vestors.

5. Appendix

Proof of Proposition 1. The variance V defined by expression (11) is
a block matrix with:

A B
V=
(» ¢)

where A and C are n; xn; and n, X n, matrices, respectively, with diago-
nal values equal to 1+« H and off-diagonal entries equal to M +S+aH.
The matrix B is a n; X n, matrix with all the elements equal to M —a H.
Recalling equation (12), for the return AP, ; with i € X we have:

AP,y =&y +YRANSE

t+1
where R; is raw i of V, with i <nj. As ANJ%  =—ANJ® , we have:
ANS(X
Sa _ Xt+1
RANY = e (14+aH +(n —1)(M +S+aH))
ANSa
+—2* (M —aH)
n
ANSQ ANSD(
=X ((S+2Hayn +1) = —22 4,

ny

which yields the expression (13). Analogously, for row j with j > n; we
have

Sa
R,ANSS = — XL () (M — aH))
ANS(I
+% ((n2—1)(M+S+aH)+1+aH)
2
ANS(t
= % (S+2Hayn, +1)
2
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which obtains expression (14). [

Proof of Proposition 2. Using the expression of the returns in (13),
we calculate the return correlation for assets i and j in X. Note that
the change in the position of switchers depends on past prices, and it
is, therefore, uncorrelated with current cash-flow shocks. As ANS® =

Xt+1 —
—AN;ffjrl , note also that:
Uar(AN;7+]) = var(Ath"H) =a%
Recalling equation (3), we find:
var (AP, ) =1+ yzA%azv withie X 24)
var (APJ-JH) =1+ yzAéazu with j € X (25)
and thus:
(M + 8)+ y2va?A?
corr (AP APy, ) = ——————1>0 (26)

1+y2a2A%U

Now let i € X and j € Y. Note that the changes in switchers’ demands,

namely, ANY® | and ANJ®  are symmetric, so that AN;?  equals
s .
—AN X;'H. Hence, we have:
cov (AN§?+1’AN)§:I+1) =—a’v. 27)
Thus,
M —y2a’vA, A
corr (AP, APy ) = ! 172 (28)

(1+ yzazA%v) (1+ yzazAgv) '

Note that M is the cash-flow shocks correlation across asset groups, so
that the return correlation across X and Y is negative only when

M < yzaszlAz

which is zero if e =0. [J

Proof of Proposition 3. From Proposition 2 and equation (26) the
intra-class correlation gap for class X is:

(M+S)+ y2aszf

GAP, = (M +5).

1+ )/ZGZA%U
A bit of algebra yields equation (19). An analogous result holds for class
Y. O

Proof of Proposition 4. Taking the derivative with respect to n;, y, «
and H of equations (19) and (20) shows the monotonic trends. Note
that

dGAPnl_ 2va?y?1 A, 50

04, (va?y2 A2 + 1)2

and, recalling the expression of A; we have (15). Hence

0GAP,  0GAP, 9A, 0GAP, < I > -0

on, 0A, on 0A, _E
0GAP, 20a%y 1 A2 o
9y (uazyzA% + 1)2
0GAP,  0GAP, gA, OJGAP,
= —_— = 2> 0
oH 0A, O0H 04,
0GAP,  JGAP, 94, . 0GAP,
de 04, Oa da |,
0GAP, 2vay*1 A2
= 2H + 7> 0
04, (va?y2 A2 +1)

If H is a differentiable increasing function of a, then
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0GAP,  0GAP, 94, 0GAP, oA, gp 0GAP,
da  0A, Oa 04,

>0

+
0H oJa da 4

Analogous results hold for class Y. [J

Proof of Proposition 5. With n; = sn, the expression of A; in (15)
modifies to:

A1=S+2Ha+L (29)
SHy

Recalling the expression of the correlation gaps in (19) and (20), after
a few calculations we have:

va*y? I (AT - A7)
(vazyzA% +1) (UazyzAg +1)

AGAP =—

Substituting the expression in (29) for A;, we obtain that

sgn(A% - A%) =sgn(l —s) (30)

which yields the conclusion on the sign of AGAP. As the constant s only
enters the expression of the spread in correlation distortions through A,
we get:

0AGAP _ 0AGAP %
Js JdA; Os

200272 T A T
= _;'2 <_2_>>() O
(va?y2 A2 +1) sy

Proof of Proposition 6. Note that

OAGAP _ o 1 (Va*y*AJAT 1) (A7 - A7)

2 2
v (uazyzA% +1) (uazyzAg +1)
so that
0AGAP\ _ 2 44,4242
sgn (T) =sgn (1 —va'y A1A2)

Consistently, we find:

4Hva?yT (A2 - A2)

aAgZAP _ ar A 1) (st A e 1) (Paty*A242 — 1)

IAGAP _ dvayI (A7 - 4)) (Raty* 4242~ 1)
OH — (0a2242 +1)? (va?242 + 1)’ b

geGAR = 2! (A% - A%) (Uza474A2A2 - 1)
ar (UazyzA% + 1)2 (Ua2y2A§ + 1)2 e

From equation (30), when s > 1 then A% - A% < 0. Hence, for s> 1, we
have:

(6AGAP) <6AGAP>
sgn| —— ) =sgn
0H Jda

<aAGAP>
=sgn| ———
oy

=sgn (l - uazyzAlAz)
Define the function ¢ (s) as

1
5)=—————>0
é(s) 2774 A,
where only A, is a function of s as in (29). Note that ¢ is monoton-
ically increasing and unbounded as a function of s. Given the model

parameters (s,a,v,.S, H), denote by v, the (unique) level of v satisfying

v =é(s)

with v, (s,a,7,.S, H). Then the partial derivatives of AGAP are positive
for v < v;. Note that v, is increasing in s. To see this, note that the
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scaling factor s enters v; only through A;, and A, is decreasing in s.
As its maximum, the variation in the position of switchers is 2Q; for
security i, where Q; is the total supply of security i. Hence, the variable
v is necessarily bounded. Thus, for s sufficiently large we have v < v,
and thus the partial derivatives of AGAP are positive. []

Proof of Proposition 7. From Proposition 2 and equation (28), the
inter-correlation gap is:
M —y2a?vA A,

interGAP = —_
mer (1+ yzazA%v) (1+ yzazAgv)

and, after some calculations, we have:
—va?y? (Mua?y? A2AZ + MAZ + A\ Ay + M A3)
(va2y2A% +1) (UazyzAg +1)
<0 O (31)

interGAP =

Proof of Proposition 8. Assume n; = n,, then A; = A,, then taking the
derivative with respect to y, « and H of equation (31), we have:

Yo A2(1+ M)
interGAP=———2_~
1+ y2a2uA§
and
dinterGAP _ 20’y AT (M +1)
oy (va?y2 A2 + 1)2

and using

dinterGAP _ 2va’y* Ay (M +1)

04, (va2y242 +1)°
we get
dinterGAP _  dinterGAP 20 <0

oH 04,
dinterGAP dinterGAP

=-— 2H <0

da 04, O

Declarations

Author contribution statement
V. Galvani: All aspects of the contributions are from the author.
Funding statement

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Competing interest statement
The authors declare no conflict of interest.
Additional information

No additional information is available for this paper.

Heliyon 6 (2020) 04881

References

Al-Najjar, N.I., Pai, M.M., 2014. Coarse decision making and overfitting. J. Econ. The-
ory 150, 467-486.

Anton, M., Polk, C., 2014. Connected stocks. J. Finance 69 (3), 1099-1127.

Ardalan, K., 2019. Equity home bias: a review essay. J. Econ. Surv.

Baele, L., Bekaert, G., Inghelbrecht, K., Wei, M., 2019. Flights to safety. Rev. Financ. Stud.,
hhz055.

Barberis, N., Shleifer, A., 2003. Style investing. J. Financ. Econ. 68 (2), 161-199.

Barberis, N., Shleifer, A., Wurgler, J., 2005. Comovement. J. Financ. Econ. 75 (2),
283-317.

Bekaert, G., Hodrick, R.J., Zhang, X., 2009. International stock return comovements. J.
Finance 64 (6), 2591-2626.

Bekaert, G., Hoerova, M., Duca, M.L., 2013. Risk, uncertainty and monetary policy. J.
Monet. Econ. 60 (7), 771-788.

Bekaert, G., Urias, M.S., 1999. Is there a free lunch in emerging market equities? J. Portf.
Manag. 25 (3), 83-95.

Ben-David, I., Franzoni, F., Moussawi, R., 2017. Exchange-traded funds. Annu. Rev. Fi-
nanc. Econ. 9, 169-189.

Boyer, B.H., 2011. Style-related comovement: fundamentals or labels? J. Finance 66 (1),
307-332.

Bris, A., Goetzmann, W.N., Zhu, N., 2007. Efficiency and the bear: short sales and markets
around the world. J. Finance 62 (3), 1029-1079.

Brooks, R., Del Negro, M., 2005. Country versus region effects in international stock re-
turns. J. Portf. Manag. 31 (4), 67-72.

Campbell, J.Y., Cochrane, J.H., 1999. By force of habit: a consumption-based explanation
of aggregate stock market behavior. J. Polit. Econ. 107 (2), 205-251.

Cao, J., Fu, R., Jin, Y., 2017. International diversification through iShares and their rivals.
J. Risk 19.

Chan, K., Covrig, V., Ng, L., 2005. What determines the domestic bias and foreign
bias? Evidence from mutual fund equity allocations worldwide. J. Finance 60 (3),
1495-1534.

Chan, L.K., Lakonishok, J., Swaminathan, B., 2007. Industry classifications and return
comovement. Financ. Anal. J. 63 (6), 56-70.

Chen, H., Singal, V., Whitelaw, R.F., 2016. Comovement revisited. J. Financ. Econ. 121
(3), 624-644.

Claessens, S., Yafeh, Y., 2013. Comovement of newly added stocks with national market
indices: evidence from around the world. Rev. Finance 17 (1), 203-227.

David, J.M., Simonovska, 1., 2016. Correlated beliefs, returns, and stock market volatility.
J. Int. Econ. 99, S58-S77.

Greenwood, R., 2007. Excess comovement of stock returns: evidence from cross-sectional
variation in nikkei 225 weights. Rev. Financ. Stud. 21 (3), 1153-1186.

Greenwood, R.M., Sosner, N., 2007. Trading patterns and excess comovement of stock
returns. Financ. Anal. J. 63 (5), 69-81.

Greenwood, R., Thesmar, D., 2011. Stock price fragility. J. Financ. Econ. 102 (3),
471-490.

Israel, R., Maloney, T., 2014. Understanding style premia. J. Invest.

Jin, L., Myers, S.C., 2006. R2 around the world: new theory and new tests. J. Financ.
Econ. 79 (2), 257-292.

Jotikasthira, C., Lundblad, C., Ramadorai, T., 2012. Asset fire sales and purchases and the
international transmission of funding shocks. J. Finance 67 (6), 2015-2050.

Kumar, A., 2009. Dynamic style preferences of individual investors and stock returns. J.
Financ. Quant. Anal. 44 (3), 607-640.

Li, K., Morck, R., Yang, F., Yeung, B., 2004. Firm-specific variation and openness in emerg-
ing markets. Rev. Econ. Stat. 86 (3), 658-669.

Mase, B., 2008. Comovement in the ftse 100 index. Appl. Financ. Econ. Lett. 4 (1), 9-12.

Miffre, J., 2007. Country-specific etfs: an efficient approach to global asset allocation. J.
Asset Manag. 8 (2), 112-122.

Morck, R., Yeung, B., Yu, W., 2000. The information content of stock markets: why do
emerging markets have synchronous stock price movements? J. Financ. Econ. 58
(1-2), 215-260.

Peng, L., Xiong, W., 2006. Investor attention, overconfidence and category learning. J.
Financ. Econ. 80 (3), 563-602.

Vijh, A.M., 1994. S&p 500 trading strategies and stock betas. Rev. Financ. Stud. 7 (1),
215-251.

Wahal, S., Yavuz, M.D., 2013. Style investing, comovement and return predictability. J.
Financ. Econ. 107 (1), 136-154.


http://refhub.elsevier.com/S2405-8440(20)31724-2/bib1DDDE9CCE54CED4C35850B4FABB3B2EEs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib1DDDE9CCE54CED4C35850B4FABB3B2EEs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib0F19813C70DAC18934DCEFA0EF2FD771s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib3DD8366B27B8E0C830948F508E2CFDC7s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5EAE5FC636D25946B35C8966787A151As1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5EAE5FC636D25946B35C8966787A151As1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibCE95DE89B35ED3079AA500F3E9392FADs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib449502341930CC41B33102F60653E744s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib449502341930CC41B33102F60653E744s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib791FD4461303A3EC71CF3BE559678D7Bs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib791FD4461303A3EC71CF3BE559678D7Bs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib9DAF3AF1E9A071F45998D328DD1AF254s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib9DAF3AF1E9A071F45998D328DD1AF254s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib659A8C0146092B66D82CDFD2C015F274s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib659A8C0146092B66D82CDFD2C015F274s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5716054636020A75CF88B2DC5D450546s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5716054636020A75CF88B2DC5D450546s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib853DF4E735C9857F8EAD827F746071C4s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib853DF4E735C9857F8EAD827F746071C4s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibCA49C4871BFD16401E540CC4470A5D81s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibCA49C4871BFD16401E540CC4470A5D81s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib502ABBE10D5FCC014D1E9882C7CB8C65s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib502ABBE10D5FCC014D1E9882C7CB8C65s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib8D985227FB25E8A9A30D18884447D9D5s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib8D985227FB25E8A9A30D18884447D9D5s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib4D32897B895FE89422F89F7992A5410Es1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib4D32897B895FE89422F89F7992A5410Es1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib597215947F8E39BB5AA8D1A94511EFF4s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib597215947F8E39BB5AA8D1A94511EFF4s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib597215947F8E39BB5AA8D1A94511EFF4s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib33D94079C5632D3750B44A3B0371FDF2s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib33D94079C5632D3750B44A3B0371FDF2s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib2E6317C6941CEA0A117151618CCF57ECs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib2E6317C6941CEA0A117151618CCF57ECs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibD1DAB6692F616888B6D346E6C19C21F8s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibD1DAB6692F616888B6D346E6C19C21F8s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5C6746BFAA41454B78FA66D7055B6236s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5C6746BFAA41454B78FA66D7055B6236s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib65248BB40328A4C6DEF98EA9F5429575s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib65248BB40328A4C6DEF98EA9F5429575s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibE2C09C433A3F471013C20A55BC7CBACFs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibE2C09C433A3F471013C20A55BC7CBACFs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib8A3F1148D65D4C72D3EB14270EA54E04s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib8A3F1148D65D4C72D3EB14270EA54E04s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib078998018EF7B5918FAD2CFA56DB424Bs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibA48059C1C274B16817CC368A20E28DF1s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibA48059C1C274B16817CC368A20E28DF1s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibE8672F36DDF6B6B1CEB417D951BF3981s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibE8672F36DDF6B6B1CEB417D951BF3981s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibEDC64157E27BF3507B0489933722504Cs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibEDC64157E27BF3507B0489933722504Cs1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib2D6F325C6C5CBA3717677DDE90186954s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib2D6F325C6C5CBA3717677DDE90186954s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib5D173CF3462B8147677F496C9DC717B1s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib3EE9F097ECDC39FD787D3E0949827827s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib3EE9F097ECDC39FD787D3E0949827827s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibC6906F2E7A6314FED9D7167FAE624E2Ds1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibC6906F2E7A6314FED9D7167FAE624E2Ds1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibC6906F2E7A6314FED9D7167FAE624E2Ds1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib7EA32669B703D398EC21384DD8B33E80s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib7EA32669B703D398EC21384DD8B33E80s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibEA433C6AEF50735D9FDD72E46C8D0037s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bibEA433C6AEF50735D9FDD72E46C8D0037s1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib6EBBFD575019BB1FB559A4D59E32443Es1
http://refhub.elsevier.com/S2405-8440(20)31724-2/bib6EBBFD575019BB1FB559A4D59E32443Es1

	Does style investing uniformly affect correlations in small and large markets?
	1 Introduction
	2 A model
	2.1 Assets
	2.2 Switchers
	2.3 Fundamental traders
	2.4 Prices and returns

	3 Correlation gaps
	3.1 Correlation gaps spread and relative market size
	3.2 Inter-class correlation gaps

	4 Conclusions
	5 Appendix
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	References


