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Non-Technical Summary

Traditional economic literature assumes that individuals' preferences are exogenously given
and remain unchanged over time. However, as our everyday life suggests, preferences and
tastes may change for a number of reasons: circumstantial changes, age-related issues, social
interaction, acquisition of new information or sensitivity to fashion trends. As a result the
choice among different consumption goods depends on the evolution of consumers' taste over
time. In this paper, | assume that consumers' preferences evolve over time as a product of social
interaction among individuals. Social interaction occurs because investors are sensitive to
fashion cycles of consumption goods that, in turn, depend on individuals' optimal consumption
choices. The dynamics of preference evolution described above is incorporated into an
otherwise standard Lucas-type exchange economy and | characterize the implications of time
variation in preferences for investors' trading strategy, asset price and return dynamics. The
economy is populated with two types of agents, conformist and anti-conformist. The
preferences of conformist investors evolve in favor of fashionable consumption goods, while
the preferences of anti-conformist investors evolve in favor of out-of-fashion consumption
goods.

The interaction of preference evolution and standard market forces of pure-exchange
economies generates the following dynamics of trading strategies and stock returns. First, the
portfolio of conformist investors is biased toward companies (or sectors) that produce
fashionable goods while the portfolio of anti-conformist investors is biased toward companies
(or sectors) that produce out-of-fashion goods. This implies that investors with time-varying
preferences may end up with a portfolio of socially desirable but poorly performing stocks.
Second, preference evolution implies that stock return and asset prices are both time-varying,
therefore assets with high price-dividend ratio may have high expected returns or low expected
returns depending on cash-flow characteristics and the percentage of conformist/anti-
conformist investors in the economy. Stock market volatility is also time-varying and depends
on the perception of consumption risk induced by conformist and anti-conformist behavior.
Conformist investors find it difficult to imitate other investors when one of the consumption
goods becomes extremely popular and all investors desire to buy that good. Therefore, when
the majority of investors in the economy are conformist, the return volatility is high when a
consumption good becomes more popular relatively to the others. Differently, anti-conformist
investors find it difficult to differentiate themselves from others when the consumption goods
in the economy have similar popularity. Therefore, when the majority of investors are anti-
conformist, the return volatility is high when the consumption goods are equally popular
among investors.

In summary, this paper introduces a novel reason (i.e. preference evolution) for time variation
in asset prices that offers a possible explanation for several stylized facts of financial markets.
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Abstract

This paper introduces endogenous preference evolution into a Lucas-type economy
and explores its consequences for investors’ trading strategy and the dynamics of
asset prices. In equilibrium, investors herd and hold the same portfolio of risky
assets which is biased toward stocks of sectors that produce a socially preferred good.
Price-dividend ratios, expected returns and return volatility are all time varying. In
this way, preference evolution helps rationalize the observed under-performance and
local biases of investors’ portfolios and many empirical regularities of stock returns
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1 Introduction

Traditional economic analysis stems from the assumption that individuals’ preferences
are exogenously given and remain unchanged over time. However, preferences and tastes
may change for a number of reasons, pertaining to exogenous factors, such as circum-
stantial changes and age-related issues, or endogenous factors, such as social interaction,
acquisition of new information or sensitivity to fashion trends. In this paper, I consider
the case of endogenous preference evolution that occurs as a product of social interaction
among individuals. I assume that social interaction occurs because investors are sensi-
tive to fashion cycles of consumption goods that, in turn, depend on individuals’ optimal
consumption choices. As a result, individual preferences in my model are interdependent
and evolve over time in response to endogenous changes in the observed popularity of
consumption goods. The idea that individual preference change over time in reaction to
other people’s consumption choice is already well established in the economic literature
(Pollak (1979) and Bell (2002)), but its implications for the dynamics of the financial
market have never been investigated.

I incorporate preference evolution into a Lucas-type exchange economy and charac-
terize the implications of time variation in preferences for investors’ trading strategy,
asset price and return dynamics. There are two categories of investors, conformist and
anti-conformist, both equipped with separable utility over two consumption goods and a
time-varying preference attached to each good. The preferences of conformist investors
evolve in favor of fashionable consumption goods, while the preferences of anti-conformist
investors evolve in favor of out-of-fashion consumption goods. The interaction of prefer-
ence evolution and standard market forces of pure-exchange economies generates inter-
esting equilibrium dynamics of trading strategies and stock returns. First, fashion waves
in the demand of consumption goods are transmitted to the financial market: conformist
investors show a bias toward companies (or sectors) that produce fashionable goods while
anti-conformist investors show a bias toward companies (or sectors) that produce out-of-
fashion goods. This implies that financial wealth fluctuates across sectors irrespective of

expected returns and Sharpe ratios. As a result, there are regions of the state space in



which expanding sectors have the lowest expected returns/Sharpe ratios, which is in line
with the recent empirical evidence of Bansal et al. (2005).

Concerning aggregate quantities, preference evolution implies that price-dividend ra-
tios and expected stock returns vary non-monotonically with the popularity of consump-
tion goods. Thus, assets with high price-dividend ratio may have high expected returns
(i.e. the "growth” effect) or low expected returns (i.e. the "value” effect) depending on
cash-flow characteristics and the percentage of conformist /anti-conformist investors in the
economy. Stock returns and return volatility fluctuate over time due to the time-varying
perception of consumption risk induced by conformist and anti-conformist behavior. Con-
formist investors dislike states of the world where it is relatively difficult to imitate the
consumption basket of other investors. This happens when one of the two consumption
good becomes extremely popular and all conformist investors desire to buy that good.
Therefore, when the majority of investors in the economy are conformist, the equity pre-
mium and the return volatility are high when one of the two goods becomes more popular
relatively to the other. Vice-versa, anti-conformist investors dislike states of the world in
which it is relatively difficult to make non-conformist choices which allow for differentia-
tion from others. This happens when the two goods have similar popularity. Therefore,
when the majority of investors are anti-conformist, the equity premium and the return
volatility are high when the two goods are equally popular among investors.

This paper is related to the recent literature on asset-pricing models with multiple risky
assets. Cochrane et al. (2008) consider an economy with two stocks and log-preferences
when dividends are driven by geometric Brownian motions. Martin (2013) studies the
general case of N > 2 stocks and power utility. Branger et al. (2011) analyze an economy
with two stocks, log-preferences and stochastic drift for one of the two stock. Chabakauri
(2013) considers the case of two stocks, power utility and portfolio constraints. These
papers are characterized by a single consumption good whose supply is determined by the
sum of all dividend payments and, therefore, investors do not trade goods but only finan-
cial assets. Non-trivial implications follow by introducing trade in goods and preference

evolution. Indeed, when preferences are time varying, the relative price of available goods



depends not only on their supply, as customary in economies with multiple goods, but
also on the aggregate preference for consumption goods. When the aggregate preferences
evolve in favor of a given consumption good, that good becomes relatively more expensive.
As a result, the investors in my economy face a trade-off between the desire to consume
the preferred good and the price of that good. This trade-off produces non-trivial impli-
cations for the dynamics of the investors’ consumption basket that are analyzed in this
paper.

Introducing multiple goods into a Lucas-type economy poses a technical challenge.
Cass and Pavlova (2004) show that in a pure-exchange economy with multiple consump-
tion good and log utility, financial markets are incomplete even if there are as many
sources of risk as risky assets. In this perspective, my paper offers a technical contri-
bution and shows that when preferences evolve endogenously in response to changes in
the popularity of consumption goods, financial markets are complete even if investors are
equipped with log utility.

The rest of the article is structured as follows. Section 2 describes the primitives
of the economy, the financial market and investors preferences. Section 3 presents the
competitive equilibrium. The quantitative implications for stock prices and returns are

analyzed in section 4. Section 5 concludes.

2 The Economy

I consider a continuous-time pure-exchange economy in the spirit of Lucas (1978).
The economy has an infinite horizon and the uncertainty is represented by a filtered
probability space (€2, F,{F:},P) on which is defined a two-dimensional Brownian motion
B = (B, By) . All stochastic processes are assumed to be adapted to {F;} , the augmented
filtration generated by B. All investors have the same beliefs about the state of the

economy represented by the probability measure P.



2.1 Consumption goods

There are two perishable consumption goods, 1 and 2, each of them traded in a perfect
spot market. p; denotes the 2-dimensional vector of relative goods prices. Good 1 serves
as numeraire, thus, p;; = 1 and py; represents the time-t¢ price of good 2 in terms of
good 1. The two goods are produced according to a production technology (i.e. Lucas
trees) whose ownership, represented by the stocks traded in the financial market, gives
the investors the right to perceive a stream of dividend in the form of consumption goods.
There are two independent trees, 1 and 2. Each tree i, i € {1,2}, produces one stream of
dividends paid in units of good i. The two dividend processes, represented by d; and 4o,

follow an Ito process of the form
d(;i,t = 5@',1& (I/Zdt + gbdez,t) (1)
where 9, o, 1; and ¢; are positive coefficients.

2.2 Financial market

Two stocks, 1 and 2, are traded on the market. Stock i, i € {1,2}, represents the
claim to dividend 7 paid in unit of good ¢. The price of stock 7 is denoted by S;; and its

dynamics satisfies
dSi i+ pigipdt = Siy (pigdt + 0514dByy + 0494dBay) (2)

where pi; is the stock specific expected return and o; ;; represents the sensitivity of stock
¢ to shocks of dividend j, for j = 1,2. Each stock is in positive supply of one unit. There
is also a locally risk-free (in term of the numeraire consumption good) asset in zero net

supply, whose price Sy, satisfies

SOt — efOt rsds (3)

)

for some risk-free rate of return r;.

The asset price coefficients 1 and o, the risk-free rate r and the relative price p, are



to be determined endogenously in equilibrium.

2.3 Preferences

There is a continuum of investors with total mass equal to 1 and preferences for the

two consumption goods (¢, o) represented by the functional

Ul(cy,ca) = aquler) + (1 — ay)u(cs) (4)

where u is a strictly concave and strictly increasing utility function and «; determines
the time-varying preference for the two consumption goods. Investors’ preferences evolve

over time in the spirit of Bell (2002) that is

ap=a+k(sg—3) (5)

for some 5 and @ such that 0 < «; < 1 for any t.

s¢, still to be formally defined, represents the time-varying popularity of good 1. The
rule of updating preferences defined in Eq. 5 implies that of investors’ preferences evolve
over time in response of changes in the popularity of available consumption goods'.

The parameter k£ governs the direction of changes in preferences. Investors with k = 0
are ”fashion insensitive” in the sense that their preferences remain constant over time,
irrespective of changes in the popularity of consumption goods. Investors with & >
0 are ”conformist” in the sense that their preferences evolve in favour of popular (or
fashionable) goods. Finally, investors with k& < 0 are ”anti-conformist” in the sense that
their preferences evolve in favour of unpopular (or out-of-fashion goods). Consistent with
this interpretation, I refer to the parameter k as the investor’s ”fashion sensitivity”. To
capture different degree of fashion sensitivity I assume that fashion sensitivity is uniformly

distributed over [ﬁ, E} with k£ < 0 and & > 0.

!Clearly, other assumptions are possible here. For instance, one may assume that « is a nonlinear
function of s; or that it depends on other equilibrium outcomes and not only on the popularity of available
consumption goods. I choose ay = @ + k(s; —35) to be consistent with the existing micro-economic
literature and discuss possible extensions in Section 5.



Changes in popularity of consumption goods may lead to a preference bias toward one
of the two consumption goods. For instance, the preferences of conformist investors (i.e.,
those with k£ > 0) are biased toward good 1 (2) if oy > (<)1 — . The occurrence of a

bias is governed by the parameter 5. More precisely,

oy > 1—Olt<:>
0.5 —a
2 .

S¢ > S+

In other words, the larger is 5, the larger has to be the popularity of good 1 to induce a
conformist investor to prefer good 1 more than good 2. This captures the idea that the
investor may have some personal arguments against good 1 which make him/her more
”cautious” about increasing his/her preference for good 1. Similar computations show
that s has the opposite effect on the preferences of anti conformist investors: the larger
is 5, the lower has to be the popularity of good 1 to induce anti-conformist investors to
prefer good 1 more than good 2.

Once the distribution of the fashion sensitivity has been chosen, it is possible to
formally define the popularity ratio s;. I follow Bell (2002) and define s; as the average

share of good 1 in the investors’ total consumption basket. Formally,

_ L en®)
RV (Clt (k) + car (k‘)) aw ©)

where ¢;; (k) represents the time-¢ consumption of good ¢ of an agent with fashion sensi-
tivity £ and Ak = k — k defines the length of the interval [E,ﬂ 2. s, tracks the evolution
of preferences over time and therefore is a natural state variable in the economy with
preference evolution. From now on, I refer to s; as the ”popularity ratio”. Note that,

in order for the popularity ratio to be well defined ¢; and ¢, must be similar goods and

2The distribution of fashion sensitivity is not particularly important here. However, the choice of
uniform distribution has two advantages. As it will become clear later, preference evolution implies
that the popularity ratio is only implicitly given by Eq 6 that actually defines a fixed point problem.
The uniform distribution of k& simplifies the solution of the fixed point problem and allows to change the
proportion of conformist /anti-conformist agents by modifying the parameters k and k. Other distributions
would allow to modify the proportion of conformist/anti-conformist investors in the economy but at the
cost of complicating the solution of the fixed point problem.

7



measured in comparable units.
Finally, it remains to show that preference parameters k, k, 5 and @ can be chosen in

a such a way that 0 < a; <1 for any t. The result is formalized in the next lemma.

Lemma 1 Let -1 <k<0and0<k< 1, then a sufficient condition for 0 < a; <1 is

for conformist investors and
a<1+ks
a>—k(1-3)

for anti-conformist investors.

Conditions of Lemma 1 are satisfied for example if @ = s = 0.5. This choice has
an intuitive implication because, as we will see, implies that the equilibrium popularity
ratio equals 50% when the supply of the two goods is the same. Thus, if we assume that
91,0 = 2 then ag = @ = 50%. In this way, @ can be interpreted as the initial preference
of all investors. In other words, assuming @ = s = 0.5 is equivalent to saying that at
the starting date investors have the same preferences for the two consumption goods.
After the initial date, individual preferences will react to changes in the popularity ratio
depending on the investor’s fashion sensitivity. For this reason, from now on I assume
that @ =5 = 0.5. Note that, besides the implications for the initial preferences, there is
no special meaning attached to the threshold 50%. Other thresholds just rescale the rule
defined in 5 without qualitatively affecting the economic mechanism behind preferences
evolution.

The evolution of individual preferences explains the dynamics of individual consump-
tion baskets. However to understand the impact of preference evolution on aggregate
quantities like asset prices we need a measure of aggregate preferences for the two con-

sumption goods. In this framework a natural measure of aggregate preference is repre-



sented by the average preference defined as

1 k
_ AR? _
= o+ O5E (St — S)
AK?
~05 {1 + Ry (51— 0.5) (7)

where Ak2 = & — k. Note that Ak? is positive when B> k* and negative otherwise.

Given the uniform distribution of the fashion sensitivity, the sign of Ak? provides informa-
tion about the distribution of fashion sensitivity in the economy. More precisely, Ak? > 0
(Ak? < 0) implies that the majority of investors in the economy are conformist (anti-
conformist). Accordingly, Eq 7 says that when the majority of investors are conformist,
the average preferences evolve in favour of fashionable goods while, when the majority
of investors are anti-conformist, the average preferences evolve in favour of out-of-fashion
goods.

In summary, the rule of preference evolution given by 4, 5 and 6 can be summarized
as follows: the more conformist agents see of a given good the more they like it; on the
contrary the more anti-conformist agents see of a given good the more they dislike it and
the more their preference evolve in favor of less-fashionable goods. This idea is not new in
the economic theory. Bell (2002) summarizes the anecdotal and micro-economic evidence
in favor of this rule of preference evolution and studies its implications for consumption
3

choices®. However, the implications of preference evolution for financial markets have

never been studied.

3Tt is important to note that the rule of preference evolution is the only similarity between my model
and Bell (2002). The economic framework is different. More precisely, Bell (2002) studies a sequence of
deterministic 2-period models. At each iterations, agents maximize utility subject to a budget constraint
and choose their optimal consumption. When a new iteration starts, agents are endowed with a new
supply of endowment and their preferences are updated according to consumption choices of the previous
iteration, and so on. Differently, I consider a dynamic model where agents take into account the effect
of current choices on the future evolution of preferences. Moreover, I also analyze the implications of
preference evolution for portfolio choice and for the properties of financial markets.



3 The competitive equilibrium

I solve the model following the standard steps in the literature. First, the optimal
consumption rule is obtained by solving the social planner problem. Then, I impose the
consumption market-clearing condition and derive the equilibrium state-price density and
the relative price of the two consumption goods. Finally, I use the state-price density and
the relative price of consumption goods to compute the equilibrium price of traded assets.

Since preference evolution operates through contemporaneous consumption, the social
planner problem is considerably more difficult to solve than standard allocation problems
of pure-exchange economies. This is so because the investors’ optimal consumption de-
pends on the popularity ratio s; which, in turn, depends on the optimal consumption
of both goods. As a result, the equilibrium popularity ratio is implicitly defined by the
solution of the fixed point problem in Eq 6. To overcome this issue, I proceed as follow:
first, I solve for the optimal consumption of the two goods taking s; as given; then, I
replace the optimal choice of ¢;; and ¢y in 6 and show that the resulting fixed point
problem admits a unique solution.

Note that the rule of preference evolution can also be interpreted in the framework
of consumption externalities in the spirit of Veblen (1899) and Duesenberry (1949). In
the presence of consumption externalities it is not clear whether individual preferences
can be aggregated into a representative agent (see Gollier (2004) and Garcia-Penalosa
and Turnovsky (2008)). In the Appendix 6 I show that a heterogeneous agent economy
with preference evolution, behaves exactly as the representative agent model analyzed in

Section 3.1 below. Therefore, preference aggregation is not an issue in this model.

3.1 Social planner and optimal consumption

The social planner distributes the aggregate endowment among agents in a such a way

that the consumption allocation is Pareto optimal. Formally, the planner solves

c1,t(k),c2,t

max (’f)E/o e [/k g(k)U(c14(k), cor(k))dk | ds (8)

10



subject to the resource constraints

k
CLt(kf)dk S 517,5
k

Cot (k)dk S (527,5

\w\ \?r\..

where U is the utility function defined in 4 and g(k) is the social weight attached to the
investor with fashion sensitivity k. Following Chan and Kogan (2002), I assume that the
function g(k) is exogenous and given by* g(k) = 1/Ak, Vk. Finally, to keep the problem
as simple as possible, investors are equipped with log utility for the two consumption
goods.

The assumptions of constant social weights is made to isolate the effect of fashion
sensitivity on asset prices. As we will see, homogeneous weights and log utility imply that
investors have the same wealth, thus, differences in the investors’ consumption strategy
can be attributed entirely to differences in the fashion sensitivity. The assumption of
log utility is made for tractability. Thanks to this assumption the fixed point problem 6
admits a unique solution for the popularity ratio. However, the question of existence and
uniqueness of the popularity ratio with different utility functions remains open.

Under the assumptions of log utility, uniform social weights and the parametric re-
striction @ =5 = 0.5, the optimal consumption of the two goods is determined using the

martingale method of Karatzas et al. (1987) and is given by

0.5+ k (s, — 0.5)

Clt<kf, St) = e—pt Ak}\t 5 (9)
_ 05 — ]{7 (St — 05)
—e 1
cor(kysp) = e NTRY (10)

where ); is the state price density and represents the Arrow-Debreu price of one unit of
the numeraire to be delivered at time ¢ in state w. Similarly, the product \;p; represents

the price of one unit of good 2 to be delivered at time ¢ in state w.

4The assumption of uniform social weights is less arbitrary than it may appear at a first glance. In
fact in Appendix 6 I show that uniform social weights arise endogenously in a decentralized economy
where investors have preferences described by 4 — 5 and are endowed with the same initial wealth.

11



A: and p; solve the market clearing conditions of the consumption market and are

given in the following proposition.

Proposition 1 Leta =5=0.5, g(k) = 33 Vk and = 61,/024. Then,

N s Ak? (s, — 0.5))
! 2AkS,, ’

o Ak — AkQ (St — 05)

Ak + AK2(s; — 0.5)

P2 Tt

where A2 =T — k2.

Using the definition of average preferences given in (7) we can rewrite the relative price

P2t as

k
ﬁ fE (1 — Odt>dk
P2t = = X Ty (11)
ﬁfk Oétdl{?

Supply effect

.

TV
Preference effect

Equation 11 says that the relative price is the product of two quantities: the relative
preferences for the two consumption goods and the relative endowment. The dependence
of the relative price on the supply of the two goods is standard in models with multiple
consumption goods and captures customary supply effects: when the supply of good 1
increases, good 2 becomes relatively more scarce and, all else equal, its price increases to
allow for market clearing. The relative price also depends on the relative preference for
the two goods. An increase in the average preference for good 1 (2) increases the demand
for good 1 (2) and, all else equal, raises the price of good 1 (2) relative to that of good 2
(1). The effect of preference evolution on the relative price of consumption goods is new
and not present in models with constant preferences.

Finally, plugging the equilibrium values of A; and p; into the optimal consumption 9

and 10 gives the investors’ consumption share as a function of the popularity ratio:

Corollary 2 Under the parametric assumptions of Proposition 1 the consumption shares

12



of the two goods are given by

Gy = 1+ 2k (s, — 0.5)
ot Ak + AR2 (s, — 0.5)
Cot 1—2k (St — 05)
2 (k

5y B = AR T AR (s 05)

with the following properties

lim S (k,s,) = _ 1+k imﬁ(k‘s)—i

sl 01y Ak +05AR2 sio18y, o Ak — 0.5Ak2
. Cit 1—k . Cy 1+k

lim < (k,s) = ———— 0 lim <2 (k,s) = —— .

I 5, s = A Tosar s, s = R osaR

Several interesting implications emerge from Corollary 1. First, consumption shares
are not monotone in the popularity ratio as one may expect. Consider for instance the
consumption share of the first good (i.e. ¢1/d1,). It is easy to show analytically that
the consumption share increases with s; if and only if & > %. To understand the
economic meaning of this expression assume, for instance, that k£ > 0 so that the investor
is conformist. When deciding his/her optimal consumption the conformist investor faces
a trade-off between his/her desire to consume the popular good and the price of the
good. As explained above, the relative price of consumption goods increases with their
popularity. Therefore, only investors very sensitive to fashions are willing to pay a higher
price to buy fashionable goods. Investors less sensitive to fashions may decide to purchase
less fashionable but cheaper goods. The cut-off level of fashion sensitivity depends on the
distribution of investors: the higher is the fraction of conformist investors relative to the
total mass of investors (i.e. the higher is the ratio %) the higher is the price increase
when the popularity of goods rises and, as a result, the higher has to be the fashion
sensitivity to convince the investor to buy popular goods.

These results raise the question of whether preference evolution leads to polarization
in consumption choices. The limit values of consumption shares in Corollary 2 suggest

the only investors very sensitive to fashion (i.e. investors with fashion sensitivity either

1 or —1) find it optimal to consume one good exclusively in response to change in the

13



popularity of goods. For instance, a conformist investor with £ = 1 will choose to consume
good 1 exclusively, and nothing of good 2, when s; goes to 1. Other conformist investors
will take into account the above mentioned trade-off between price and popularity of
fashionable goods and hold diversified consumption baskets. This differs from Bell (2002)

where preference evolution unambiguously leads to polarized consumption choices.

3.2 The equilibrium popularity ratio

The previous sections analyses consumption choices for a given level of the popular-
ity ratio, thus, ignoring its endogenous nature. The next proposition characterizes the

equilibrium value of the popularity ratio and its main properties.

Proposition 2 Let @ =5 = 0.5, g(k) = ALk: VEk and xy = 014/02¢. The, the popularity

ratio s; is the unique solution to the equation

1 —

F (St, It) = E [f (St, Ty, k?) — f (8t7$t,k)} = 0 (12)
where
0.5(1+p2.t)
Flsnany) = P20 |y + o8 (st o)
DI pyy—1 (P2 — 1) (5, — 0.5)

Moreover,

8St . .

— >0, lim s;=1, lims; =0.

axt T¢—>00 z¢—0

The popularity ratio increases with the relative supply of the two goods x;. This is mainly
an effect of the market clearing mechanism that incentives consumption of abundant
goods. In other words, in this economy popular goods are abundant goods. When a
good experiences a positive supply shocks, its popularity increases and preferences evolve
depending on the distribution of investors in the economy: when the majority of investors
are conformist, preferences evolve in favour of abundant goods while, when the majority
of investors are anti-conformist, preferences evolve in favour of scarce goods . The link
between supply shocks and preference evolution sheds further light on the dynamics of

the relative price of consumption goods. When the majority of investors are conformist
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a positive shock to the relative supply of good 1 (i.e a shock to z;) has two counteractive
effects on the relative price of consumption goods. On the one hand, market clearing
forces induce the relative price of good 2 to increase. On the other hand, the positive
shock to the relative supply of good 1 increases its popularity and, in turn, induces the
relative price of good 2 to decrease. Naturally, the final effect on the relative price will
depend on the sum of the two opposite forces. Differently, when the majority of investors
are anti-conformist, the market clearing forces and the change in preferences induced by
the positive shock to x; reinforce with each others and unambiguously increase the price

of scarce goods.

3.3 Implications of heterogeneity and preference evolution for

equilibrium outcomes

Accounting for heterogeneity is important because it allows me to incorporate the effect
of different attitudes toward fashion into asset prices. To provide additional insights into
the implications of heterogeneity, the following Corollary shows the equilibrium outcomes

in a simple economy where all investors have the same fashion sensitivity.

Corollary 3 Let @ =35 = 0.5, x; = 014/024+, and assume that all agents feature the same

fashion sensitivity k. Then, we have

05+ k(50— 05)

C1¢ (k%st) =

A
05—k (St — 0.5)
cou(k,s)) = e
. ( t> D2t (31‘,) At (St)
where
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and the popularity ratio is
b
01+ + 52,75.

St

Corollary 3 shows that the homogeneous economy is observational equivalent to an
economy where the popularity ratio s; (and thus the evolution of the investor’s pref-
erences) is exogenously determined by the dividend share only. In this economy, the
consumption basket of the representative investor equals the dividend share of the good 1
and is therefore biased toward abundant goods. This happens even if the representative
investor is anti-conformist, which seems counter-intuitive. In a heterogeneous economy,
the popularity ratio s; represents the average consumption basket which now differs from
individual consumption baskets. As a result, even if the average consumption basket is
biased toward abundant goods, individual consumption baskets reflect individual pref-
erences and are therefore biased toward the preferred good, depending on the degree of
fashion sensitivity k.

Finally, in order to emphasize the importance of fashion sensitivity, I report below the

key equilibrium quantities in a benchmark economy with constant log-linear preferences.

Corollary 4 Let @ = 0.5, ; = 014/02; and assume that all agents are characterized by

constant log-linear preferences (i.e. k = 0). Then, the equilibrium optimal consumption

1S given by
0.5
k) = e Pt—Z
c1t (k) e "
0.5
co (B) = e
Zt( ) p2,t)\t
where
0.5
N, = e T
t € (51715 Y
Par = Ty

In absence of fashion sensitivity, the optimal consumption of the two goods is a non-

random fraction of dividend payments. In addition the relative price of the two goods
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equals the relative supply of the two consumption goods. Cass and Pavlova (2004) show
that when the two previous condition hold the volatility matrix of the two risky assets is
not invertible and therefore financial markets are not complete. Differently, when investors
are sensitive to fashions, the optimal consumption and the relative price of consumption
goods depend not only on the supply of the two goods but also on their popularity (Propo-
sition 1). As we will see in section 4.2 below, the dependence of equilibrium quantities
on the popularity ration makes the volatility matrix invertible ans, thus, renders mar-
ket complete even when investors are equipped with log-linear preferences over multiple

consumption goods.

3.4 Financial assets

Market completeness implies the existence of unique state price density A; with dy-

namics:

d\; = =\ (redt + 01dBy ; + 05d By ) (13)

where 1, is the instantaneous risk-less rate and 6; (with ¢ = 1,2) is the market price of
risk and represents the expected instantaneous return on a claim with unit exposure to
the Brownian motion B;. Applying Itd’s lemma to \; and comparing coefficients with
Eq (13) gives the equilibrium risk-less rate and market prices of risk reported in the next

Proposition.

Proposition 3 Under the assumptions of Proposition 1, the instantaneous risk-less rate

1S given by
AK?x 0s Ak?x? 0?5, 92 + P2
_ 2 t ISt 2\ t tP1t 93
T P R (s, = 05) O (=4 62) = A (5. —05) 027 2
(14)
The market prices of risk are
AN 0s;
0, = 1— — 15
! ¢1< Ak + Ak? (s, — 0.5) 8a:t)’ (15)
Ak?
6, = & Ty 05y (16)

Ak + Ak? (sy — 0.5) Oz
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The first three elements of the risk free rate are standard in economies economy in which
all investors have constant log-linear preferences and represent the investor’s impatience
(p), the growth rate of the numeraire (1;) and the desire of precautionary saving due
to the uncertainty in the numeraire good (¢?). The second and the third term are new
and entirely due to preference evolution. In a standard economy with constant log-linear
preferences, the risk-less rate makes investors indifferent between consuming the numeraire
today or tomorrow. When the expected growth of the numeraire good is high, the future
marginal utility is expected to be lower than the current marginal utility and investors
desire to borrow in order to anticipate consumption, thus, driving up the risk free rate.
When preferences are time-varying, there is an additional reason why the marginal utility
changes over time. Namely, the utility function itself changes in response to shocks in
the popularity of consumption goods. The fourth term on the left hand side of Eq 14
reflects this effect. When preference change over time, investors also have additional
precautionary saving motives as compared to the case of constant preferences and save
more today to hedge the risk of unexpected changes in future preferences. This effect is
captured by the last term of Eq 14.

Preference evolution also alters the required compensation for bearing supply shocks
(i.e., 01 and 6). Shocks to the supply of consumption goods command a premium to the
extent that they are negatively correlated with the marginal utility of the numeraire good
(A¢). Consider first an economy where the majority of investors are conformist (i.e. Ak* >
0). Eq 15—16 say that conformist behavior decreases the investors’ required compensation
for shocks to the supply of good 1 while it increases the required compensation for shocks
to the supply of good 2, as compared to the case of constant log-linear preferences. This
happens because conformist behavior increases the correlation between shocks to the
supply of the numeraire good and its marginal utility while, at the same time, decreases
the correlation between shocks to the supply of good 2 and the marginal utility of the
numeraire. For instance, a positive shock to d; decreases the marginal utility of the
numeraire, in exactly the same way as in the economy with constant preferences (i.e.,

it increases the denominator of );). In addition, when preferences change over time,
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the positive shock to d; also increases the popularity ratio s; which, in turn, increases the
marginal utility of the numeraire good. These two opposite effects increase the correlation
between shocks to the numeraire good and its marginal utility and therefore decrease 6,
as compared to the case of constant preferences.

When preferences are constant, shocks to the supply of good 2 are not priced because
they do not affect the marginal utility of the numeraire. When preferences evolve over
time, shocks to the supply of good 2 affect the marginal utility of the numeraire via
their effect on the average preferences: a positive shock to d, decreases the popularity
ratio s; which, in turn, decreases the marginal utility of the numeraire. This induces
a negative correlation between shocks to the supply of good 2 and the marginal utility
of the numeraire and implies that conformist behavior increases #, as compared to an
economy with constant preferences. When the majority of investors are anti-conformist
(i.e. Ak? < 0), the above arguments can be reversed to explain why anti-conformist
behavior increases the investors’ required compensation for shocks to the supply of good
1 and decreases the required compensation for shocks to the supply of good 2, as compared
to the case of constant log-linear preferences.

The value of the risky assets and the value of the entire stock market ( i.e. the price
of the asset paying the total stream of consumption) can be determined using the state

price density and the relative price of the two goods given in Proposition 1.

Proposition 4 Under the parametric assumptions of Proposition 1, the price-dividend

ratio of the asset that pays the dividend stream 0y is

Sy, Ak—Of;SAkz + Ak2 ftoo e*p(sft)IEt [s,] ds

o1, Ak + AR2 (s, — 0.5) (17)
and the price-dividend ratio of the asset with dividend stream 6o is
Spp _ SEEGAE — AR [ PR [s,] ds (18)
D202 ¢ Ak — AK? (s; — 0.5)
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Finally,
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To interpret the expression for the price-dividend ratios, recall that in a standard economy
with constant log-linear preferences the price price-dividend ratio of both assets equals the
constant value 1/p. Thus, preference evolution makes the price dividend ratios stochastic
and time-varying as compared to the case of constant log-linear preferences. Moreover,
the price dividend ratios of a standard economy with constant log preferences are obtained
as limiting case when the popularity ratios goes to either 0 or 1. The latter result implies
that the price dividend ratios are well defined at the endpoint of s,. This stands in
contrast with single consumption good economies where price-dividend ratios of assets
whose dividend share goes to zero may diverge to infinity (see Cochrane et al. (2008) for
more details on this point).

Finally, the price of the market portfolio Sy, is given by,

00 )\8
SM,t = Et |:/ )\— (5175(/{3) + p2755275(k;)) ds
t t

_ 5,:1 +p2,t5t2
p

(19)

which implies that the price-dividend ratio of the market equals the constant 1/p, as
expected in case of log utility. In other words, preference evolution affects the valuation
ratios of sectoral equity only but not the valuation ratio of the entire stock market which

does not differ with respect to the case of constant log-linear preferences.
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3.5 Individual wealth and portfolio policy

The wealth w® of an investor with fashion sensitivity & is defined as the present value
of the discounted consumption stream:

Swt

o (20)

9) )\s
at =B | [ 5 0l + pacan() ds] =
t

Eq 20 says that individual wealth is a constant multiple of the price of the market portfolio
(i.e. the total wealth in the economy) and, as a result, does not differ across investors.
The investor’s optimal portfolio follows from the applications of the It6’s lemma on

financial wealth 20

01
Ak2x, 0s; \
dwt/wt = [] dt+¢1 (1— Ak+Ak2 (St—OS)a_xt) d 1,t (21)
Ak2x, 0s;
—dB
BEINEYNE (s —0.5) 0z, "
S

where the superscript k& is omitted since financial wealth does not depend on fashion
sensitivity. Denoting by m; and my the fraction of wealth invested in asset 1 and 2,

respectively, we can rewrite the dynamics of wealth as

dwt/wt = [] dt + (7T10'1’1 + 7T20'271) dBl,t + (71'10'172 + 7T20'272) dB27t (22)

where o, ; indicates the exposure of asset ¢ return to the risk factor B; with 4,j = 1,2.

Portfolio weights are determined by comparison of Eq’s 21 and 22:

T _ vt 01
i) 92
o1 021 . o . . .
where > = is the volatility matrix in the representation of the investment
012 022

opportunity set. This matrix is crucial for market completeness. More precisely, if X is
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invertible, financial markets are complete. In case it is not, the returns of the two assets
are linearly dependent and markets are incomplete. In the latter case, the optimal policies
m; and 7y that finance consumption strategies of Proposition 1 cannot be computed. In
the next Section I show numerically that the determinant of the volatility matrix is always
different than 0, which implies that financial markets are complete.

By inspection of Eq’s 20 -22 we note that equity portfolios are the same across in-
vestors. In other words, log-utility and fashion sensitivity create herd behaviour in equity
investments in the sense that investors follow each other into the same risky asset. This
result has a clear economic explanation. In a pure-exchange economy the optimal portfolio

has to finance the total investor’s consumption which is given by

01+ + D2t0ot

c11(k) + porcar(k) = Ak

The previous equation shows that total consumption does not depend on individual pref-
erences but only on aggregate preferences through the relative price ps,. In other word,
investors with time-varying log-linear preferences herd in the sense that they have the
same total consumption and, thus, hold the same portfolio of risky assets whose dy-
namics depends on the evolution of average preferences only. This result is the key to

understand the dynamics of optimal portfolios analyzed in section 4.2

4 Model implications

In this Section I study the implications of preference evolution for the dynamics of
stock returns and investors’ portfolios. To determine the dynamics of the quantities of
interest, it is necessary to select parameter values for the sectoral dividend processes and
the investors’ preferences. As a benchmark case I specify symmetric dividend parameters:
2 percent mean dividend growth and 20 percent standard deviation, that is, v; = 0.02
and ¢; = 0.2 for ¢ = 1,2. Then, holding fixed the parameters of the second dividend
process at the previous values, I set the parameters of the first dividend process to twice

the previous values, v; = 0.04 and ¢; = 0.4. The first parametrization corresponds to the
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”symmetric” case and the second to the "risky asset” case of Cochrane et al. (2008) . To
study the implications for asset prices of fashion sensitivity I set k = —0.5 and k equal
to either .1 or 1. The first case corresponds to an economy where about 90% of investors
are anti-conformist. The second case corresponds to an economy in which about 90% of
investors are conformist.

It is worth mentioning the model relies on some simplifying assumptions assumptions
as, for instance, log utility and uniform social weights (which together imply uniform initial
wealth) and therefore is not meant to quantitatively match the empirical asset pricing
properties. Instead my main goal is to show that a simple and intuitive modification
of the standard framework helps to reproduce features of investors’ portfolios and stock
returns that would otherwise be difficult, if not impossible, to obtain in an economy

characterized by the simple ingredients listed above.

4.1 The dynamics of the popularity ratio

Figure 8.1 shows the drift and the diffusion of the popularity ratio. The drift of the
popularity ratio is zero when s; = 0 or s; = 1, positive for small values of s; and negative
for large values of s. Thus, the drift term induces mean reversion in the preferences for
the two consumption goods. However, the drift term is quite small which implies the
popularity ratio is highly persistent. The volatility of the popularity ratio is largest when
sy = .5 and declines to zero at s; = 0 or s; = 1. This is so because the popularity ratio is
an increasing function of the dividend share of asset 1 (Proposition 2) and thus inherits
the dynamics of the the dividend share process®.

Note that the distribution of the popularity ratio is not stationary. The non sta-
tionarity of the popularity ratio comes from the non stationarity of the dividend shares:
given that the two dividends are modelled as geometric Brownian motions, one of the
two sectors will eventually dominate the other. When this happens, the popularity ratio

will reach its limit values (0 or 1). These limit values are absorbing states, in the sense

that, once the economy reaches one of them, it stays there forever. However, this only

Ssee Cochrane et al. (2008) for a detailed discussion on the properties of the drift and the diffusion
coefficient of dividend shares.
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happens when the relative endowment z; goes either to 0 or oo, that is only in the limit
when ¢ — oo. Cochrane et al. (2008) show via simulations that the non stationarity
of the dividend share does not affect asset prices®. In addition, as long as investors are
heterogeneous in their fashion sensitivity, average preferences will be diversified across
the two goods even at the limit values of the popularity ratio. From an economic point
of view the non stationarity of the popularity ratio implies that one of the companies (or
sector) will eventually become extremely popular and the other disappears. This inter-
pretation might make the non-stationarity property of the model less puzzling. Indeed,
we frequently observe that some commercial products disappear in response to change
in investor preferences. Think for instance about the transition from Beta to VHS and
finally to DVD video formats or more recently, to the increasing popularity gained by the
iPhone (or by Samsung mobile phones) at the expense of more traditional mobile phones

such as Nokia or Motorola.

4.2 Portfolio holdings

The recent empirical asset pricing literature has documented that individual investors
tend to hold concentrated and under diversified portfolios of stocks. French and Poterba
(1991) show that investors’ portfolios are biased toward domestic stocks. Grinblatt and
Keloharju (2001), Feng and Seasholes (2004), Ivkovi¢ and Weisbenner (2005, 2007) and
Seasholes and Zhu (2010) provide evidence in favour of a local bias in investors’ portfolios.
Hong et al. (2004, 2005) find evidence of conformist behavior in households’ and fund
managers’ portfolios. This evidence is difficult to rationalize in general equilibrium asset
pricing models and is also in stark contrast with the popular financial advice to hold
well-diversified portfolios. In this section I use the concept of endogenous preferences
evolution and fashion cycles to explain the previous empirical findings.

Before analyzing portfolios in detail, I address the question of market completeness.

6More precisely, they show that, for the parameter values of the dividend processes used in their
simulation (which are the same as those of my model), there is only a negligible probability that the
dividend share is below 0.05 or above 0.95 after 100 years. Given that the discount rate applied to
dividends beyond 100 years is very high, they conclude that the non stationarity of the dividend share
has only a negligible effect on asset prices.
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In a continuous time market with two Brownian motions and two risky assets, market
completeness requires the volatility matrix of the risky assets to be invertible. Figure 8.2
shows that the determinant of the volatility matrix is always different than zero except
at the extremes of the popularity ratio s; where the preferences for the two consumption
goods becomes constant and the model is equivalent to a standard log-linear economy
where financial markets are incomplete. This implies that the peculiar equilibria of Cass
and Pavlova (2004) arise in the limiting case where s; goes either to 0 or 1 and prefer-
ences become constant. As a result, log-preferences can be used in models with multiple
consumption goods while at the same time preserving market completeness. A different
approach to preserve market completeness under log-linear preferences has been suggested
by Pavlova and Rigobon (2007). They build a model where agents have log-linear pref-
erences for two consumption goods but they are subject to demand shocks. From a
technical point of view the demand shocks play the same role of the popularity ratio in
ensuring market completeness. However, while demand shocks are exogenous processes
the popularity ratio in my model is endogenous and determined by the investors’ optimal
consumption choices.

Having established that financial markets are complete, I study portfolio holdings as a
function of the popularity ratio s; (Figure 8.3). From Section 3.5 we know that investors
equipped with time-varying log-linear preferences herd in their investment decisions and
hold the same portfolio whose dynamics depends on the evolution of aggregate preferences.
When the majority of investors are conformist, aggregate preferences evolve in favour
of fashionable goods and, as a result, investors’ portfolios are biased toward stocks of
sectors that produce popular goods. Similarly, when the majority of investors are anti-
conformist, aggregate preferences evolve in favour of out-of-fashion goods and investors’
portfolios are biased toward stocks of sectors that produce out-of-fashion goods. Thus,
fashion sensitivity generates local biases in investors’ stock allocation.

Portfolio concentration can also be explained by relative wealth concerns (Garcia and
Strobl (2011)) or by asymmetric information about the performance of local and non-local

equity indices (Gehrig (1993) and Brennan and Cao (1997)) or about the performance
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of local and non-local individual stocks (Hatchondo (2008)). The dynamics of optimal
portfolios generated by preference evolution is similar but the economic mechanism be-
hind portfolio concentration is different. In my model, optimal portfolios have to finance
the investors’ total consumption plan that in turn depends on the evolution of average
preferences. Thus, the portfolio re-balancing strategy fully reflects changes in the av-
erage preferences for the two consumption goods. When the majority of investors are
conformist, investors prefer popular goods because they allow them to conform to the
consumption choices of other agents. As a results, optimal portfolios are biased toward
stocks of firms producing popular goods. Differently, when the majority of investors are
anti-conformist, investors prefer un-popular goods because they allow for differentiation
from the consumption choices of other people and, as a result, invest more wealth in
firms producing un-popular goods. Portfolio concentration has also been explained using
the concepts of cultural similarities and word-of-mouth communication. My model sug-
gests that cultural similarities and word-of-mouth communication are important to the
extent they facilitate the diffusion of fashions among investors and induce preferences for
consumption goods to change over time.

Huberman (2001) argues that portfolio concentration can be explained by familiarity,
that is, the investors’ tendency to favour stocks they know the most. In particular, he
finds that customers of the U. S. Regional Bell Operating Companies (RBOC) tend to buy
shares of the local RBOC rather than shares of any other RBOC. Because each RBOC
is the major provider of local telephone service in its region, the results of Huberman
(2001) can be rationalized in a model with preference evolution and conformist investors.
However, the economic idea behind fashion sensitivity and preference evolution is more
general than familiarity. First, the results of Huberman (2001) point toward a geographical
concept of familiarity. Differently, in my model, the popularity of consumption goods may
change for reasons other than geographical distance. Second, the concept of familiarity
might be unable to explain the choice between substitute goods. After all, in case of two
substitute goods, it is difficult to argue that individuals know one of the two better than

the other. In this case, it more likely that individuals have the same knowledge about
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the two goods and thus their consumption choice should be explained by something else
besides familiarity. Fashion sensitivity could offer an explanation for the choice between

substitute goods.

4.3 Risk free rate and Equity premium

Figure 8.4 shows the instantaneous risk-free rate as a function of the popularity ratio
s¢. The risk-free rate makes investor indifferent between consuming the numeraire today
or consuming the numeraire tomorrow. When the majority of investors are conformist,
the marginal utility of the numeraire good increases with its popularity. As a result, for
low values of the popularity ratio (which measures the popularity of the numeraire good),
investors save more today for consuming the numeraire good tomorrow, thus, decreasing
the risk-free rate. Instead, for large values of the popularity ratio, average preferences
are biased toward the numeraire good, and investors borrow more for consuming the
numeraire today, thus, increasing the risk-free rate. When the majority of investors are
anti-conformist the economic mechanism described above is reversed. As a result, the
risk-free is largest for low values of the popularity and decreases when the popularity
ratio increases.

These results imply that preference evolution introduces time variation in the risk free
rate as compared to the case of constant log-linear preference. Consistent with empirical
data the variation of the risk free rate is not excessive. For instance, in the symmetric case
the risk free rate fluctuates in between 0.8% and 1.2% when the majority of investors are
conformist and between 0.9% and 1.1% when the majority of investors are anti-conformist.
In the asymmetric case, the volatility of the popularity ratio increases and the additional
precautionary saving motives induce the risk free rate to became negative but its variation
is still small and comparable to that observed in the symmetric case.

In Figure 8.5 I analyze the implications of preference evolution for excess returns of
risky assets. Log-utility makes the two assets positively correlated which implies that the
dynamics of expected returns of the two assets looks similar. Thus, for brevity, I report

the excess returns of asset 1, the excess return of the market and the difference between
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the excess returns of the two assets.

When the majority of investors are conformist, preference evolution produces a U-
shaped relationship between excess returns and popularity ratio. The economic intuition
for this result is the following. Conformist investors chose consumption in a such a way
to minimize the distance between their consumption basket and the average consumption
basket in the economy. Naturally, this distance is minimized when s; = 0.5 because
at this point all agents have the same consumption basket. In other words, the equity
premium is the reward required to compensate conformist agents for the risk that their
consumption diverges from the average consumption in the economy. When the majority
of investors are anti-conformist, the relationship between returns and popularity ratio
becomes inverted U-shaped. This is so because anti-conformist agents select consumption
in order to maximize the distance between their consumption basket and the average
consumption basket in the economy. As a result, they require a larger premium when
this distance is smaller, that, is when s; = 0.5. This suggests that, when the majority
of agents are anti-conformist, the equity premium is the reward required to compensate
anti-conformist agents for the risk that their consumption becomes similar to the average
consumption in the economy.

Beside expected returns of individual assets it is also important to study return dif-
ferential between different assets. The second panel of Figure 8.5 shows that conformist
investors require a larger premium for investing in asset 1 while anti-conformist investors
require a larger premium for investing in asset 2. Stock returns depend on the correlation
between dividend shocks and the consumption of the numeraire. When the majority of
investors are conformist, average preferences evolve in favour of abundant goods. After
a positive shock to d; (the supply of the numeraire consumption good) the aggregate
consumption of the numeraire good has to increase. As a result, shock to the supply of
the numeraire good are positively correlated with the consumption of the numeraire. Dif-
ferently, shocks to 0 (the supply of good 2) decrease the average preference, and thus the
aggregate consumption, of the numeraire good. As a result, shocks to the supply of good

2 are negatively correlated with the consumption of the numeraire good. In summary,
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from the perspective of conformist investors asset 1 is riskier because its dividend is more
correlated with the consumption of the numeraire good than the dividend paid by asset
2. For this reason, conformist investors require higher rates of return to invest in asset
1 than in asset 2. Instead, from the perspective of anti-conformist investors asset 1 is
less risky because its dividend is less correlated with the consumption of the numeraire
good than the dividend paid by asset 2. For this reason, anti-conformist investors require
higher rates of return to invest in asset 2 than in asset 1. Finally note that with constant
log-linear preferences stock returns are equalized across different assets. Thus, differences

in sectoral returns are entirely due to preference evolution.

4.4 Value and growth effect

In their seminal paper Fama and French (1992) documented that in the US market
stocks with low market-to-book ratio pay higher returns. This finding is in contrast with
the standard CAPM of Sharpe (1964) and Lintner (1965) because empirically value stocks
do not have higher betas than growth stocks. Since then researchers have developed an
increasing number of theoretical model attempting to explain the value premium puzzle.
For instance Lettau and Wachter (2007) and Croce et al. (2014) propose an explanation
of the value premium based and the different cash flows duration of value and growth
stocks. Differently, Chen (2014) shows that cash flows of growth stocks tend to grow
more slowly than value stocks. This suggests that the duration based argument might
not be the only explanation of the value premium puzzle. It is therefore instructive to
explore the implications of preference evolution for the value premium puzzle.

Consider first an economy where the majority of agents are conformist. Figure 8.6
shows that for low values of the popularity ratio, asset 1 has higher valuation than asset
2 while the opposite is true for high values of the popularity ratio. The intuition for this
result is simple: when the popularity ratio increases, the future marginal utility of good
1 is expected to increase while at the same time the future marginal utility of good 2
is expected to decrease. For sufficiently large values of the popularity ratio, the future

marginal utility of good 1 increases more than the current marginal utility. As a result,
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investors would like to postpone consumption of good 1 and expedite the consumption of
good 2, thus depressing the valuation of asset 1 as compared to that of asset 2. This result,
in conjunction with the premium paid by asset 1 over asset 2, implies that conformist
behavior generates a growth premium for low values of the popularity ratio and a value
premium for high value of the popularity ratio. In the risky asset case, the value premium
is even more evident because asset 1 has higher valuation over almost the entire range of
the popularity ratio. This is so because in the risky asset case good 1 has higher expected
growth rate and higher standard deviation than asset 2. Therefore the expected marginal
utility of good 1 grows faster (and the expected marginal utility of asset 2 decreases faster)
than in the symmetric case. As a result, investors would like to postpone consumption of
good 1 and expedite the consumption of good 2 by more and even for lower values of the
current popularity ratio than in the symmetric case.

Differently, when the majority of investors are anti-conformist, the value premium
arises when consumption goods have low popularity. In this case, claims to consumption
goods with low risk-return profile tend to have at the same time low price-dividend ratio
and higher expected returns. Finally note that when preferences are constant, expected
returns and price-dividend ratios are the same across sectors and, thus, there is no value

premium in this case.

4.5 Market volatility

Figure 8.7 shows the volatility of the stock market for the different parametrization
considered. Conformist investors find it very difficult to imitate the consumption portfolio
of other agents when the market is dominated by one of the two assets. As a result, when
the majority of investors are conformist, the stock market volatility increases when the
popularity ratio is 0 or 1 and declines otherwise. Vice-versa, anti-conformist investors find
it very difficult to differentiate themselves from other agents when the two goods have
similar popularity. Therefore market volatility reaches its maximum for intermediate level
of the popularity ratio and declines otherwise. Returns volatility equals the volatility

of the numeraire at the extremes of the popularity ratio. Indeed, when s; reaches its
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boundaries (0 or 1) preferences become constant and the numeraire fluctuation is the only
risk priced by log investors (see Proposition 3 and the discussion below) and therefore
the return volatility equals the volatility of the numeraire good. Finally note that with
constant log-linear preferences the stock return volatility would be constant and always
equal to the volatility of the numeraire good.

To build some further intuition on the relationship between preference evolution and
stock market volatility one can think of asset pricing models with habit formation in the
spirit of Campbell and Cochrane (1999). In those models return volatility is typically
high in bad states, that is states where consumption approaches the inventors’ reference
level, because in those states discount rates are more sensitive to macroeconomic shocks.
The popularity ratio in my model plays a role similar to that played by the reference
level of consumption in models of habit formation. However states where consumption
approaches the popularity ratio are not necessarily bad states but it depends on whether
investors are conformist or anti-conformist. Conformist investors like states where their
consumption is close to the average consumption in the economy and therefore those
states are perceived as less risky and are associated with low return volatility. Differently
anti-conformist investors prefer states where their consumption differ from the average
consumption in the economy. Therefore, those states are perceived as less risky and are
associated with lower stock market volatility.

In summary, preference evolution creates an endogenous link between the popularity
of traded goods and the volatility of stock returns that makes return volatility stochastic
and time-varying in a way that depends on the distribution of fashion sensitivity across
investors. This differs from models with constant log-linear preference where the stock

market volatility is constant and always equal to the volatility of the numeraire good, ¢;.

4.6 Sectoral wealth shares

Standard general equilibrium asset pricing models predict that investors hold more
wealth in sectors with the more convenient risk/return trade-off, that is, sectors with the

higher mean or lower volatility of asset returns. In contrast to the theory, Bansal et al.

31



(2005) find no relation between sectoral wealth and asset returns. More surprisingly,
investors often hold more wealth in sectors with the worst risk/return trade-off. They
refer to this evidence as the equity capital puzzle.

The risk/return trade-off of sector i can be summarized by the traditional myopic

stock allocation 6;; = “J’T_” In Figure 8.8 I plot the difference in the risk-return trade-
it

3

off (i.e., 61, — B9;) and the wealth share” of sector 1 (i.e., 5}1\41) First we observe that
the wealth share of sector 1 is increasing in the popularity ratio s; when the majority
of investors are conformist and decreasing in the popularity ratio when the majority of
investors are anti-conformist. Moreover, anti-conformist investors hold more wealth in
sectors producing out-of fashion goods while conformist investors hold more wealth in
sectors producing popular goods and this happens irrespective of the risk-return trade-
off. For instance, when good 1 is out-of fashion (i.e., for low values of the popularity
ratio) anti-conformist investors hold more wealth in the sector producing out-of-fashion
goods even if the risk/return trade-off of the other sector is more favorable. Similarly,
conformist investors prefer to invest more in sectors producing fashionable goods even
when the risk risk/return trade-off of out-of fashion sectors is more favorable. This means
that the trading behavior of conformist and anti-conformist investors is mainly driven by
fashions in the consumption market rather than by the risk/return trade-off of financial
assets. This result helps to explain the equity capital puzzle of Bansal et al. (2005).

The dynamics of the wealth shares can also help us to understand other puzzling
empirical findings concerning investors’ trading behaviour. Recently, Barber and Odean
(2000) and Barber et al. (2009) find that the average portfolio performance of individual
investors under-perform a range of benchmarks. The natural question is then the follow-
ing: why do investors trade in a way that hurt their performance? My model offers a
simple answer to this question. Investors prefer buying stocks of the socially preferred
sector irrespective of any performance measures, like the Sharpe ratio and, as a result,

they may end up with a portfolio of socially desirable but poorly performing stocks.

"Given that financial wealth and portfolios are the same across all investors, wealth share and port-
folios coincide.
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4.7 Empirical implications

The results of the previous sections show that a model with endogenous preferences
evolution can explain several regularities of financial markets and investor behavior. In
order to provide empirical support for the economic mechanism proposed in this paper
one needs to find an empirical measure for the popularity of consumption goods. One
possibility is to measure the popularity of consumption goods by using search frequency
in Google. Da et al. (2011b) show that an increase in the search frequencies of a firm’s
most popular product predicts higher firm’s revenue and stock returns. This is consistent
with a model where the individual preferences are driven by the popularity of commercial
products and agents are conformist. Moreover, Da et al. (2011a) have proposed to measure
investors’ attention for stocks by using the search frequency of a firm’s ticker. They find
that an increase in the search frequency of a given asset predicts a price increase in
the short-run and a price decrease in the long-run. Da et al. (2011a,b) interpret search
frequencies as a measure of investors’ attention. However, to the extent that search
frequencies can also be interpreted as popularity measures of commercial products, the
empirical findings of Da et al. (2011a,b) can be interpreted as suggesting a link between
the popularity of consumption goods and asset prices which supports the mechanism of
preference evolution proposed in this paper.

Another piece of evidence in favour of a link between preference evolution and portfolio
choice is provided by Hwang (2011). He shows that the US demand for securities from a
given country is positively related with the country popularity among American investors.
This further evidence confirms that the popularity of consumption goods is a plausible
driver of investors’ portfolios and should therefore be incorporated into models of asset

prices and portfolio choice.

5 Conclusion

This paper examines a version of the Lucas economy in which investors’ preferences

evolve over time as a function of the perceived popularity of consumption goods. The
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interaction of preference evolution and traditional market-based forces of pure-exchange
economies generates properties of stock returns consistent with the empirical literature of
asset pricing such as time-varying volatility, value and growth effect. Moreover, endoge-
nous preference evolution can help explain the observed under-diversification and local
biases of investors’ portfolios. These results are obtained in a simple endowment economy
with log utility functions and i.i.d. normal sectoral cash-flows. Therefore they are not
meant to quantitatively match the empirical asset pricing literature. Instead, my main
goal is to show that time variation in preferences is not only a plausible component of the
investors’ decision process (as already pointed out in the economic literature), but also
helps to reproduce features of investor behavior and stock returns that would otherwise
be difficult to obtain in models characterized by the simple ingredients listed above.

I conclude this section with remarks on possible extensions of the current setup. In
this paper, I explicitly assume that preferences evolve on a global basis in the sense that
their evolution depends on the average consumption share of all agents in the economy.
However, it would be interesting to study an economy where the agents’ preferences are
influenced by the entire distribution of consumption share, including the higher-order
moments. This would capture the idea that the preferences of an agent are influenced
more by the agents with whom he or she has direct contact than by agents with more
distant contact. A model of local preference evolution can also be obtained by assuming
that agents are divided into social groups and that preference evolution depends on the
average consumption share of agents in a given social groups. These challenges are left

for future research.
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6 Appendix A: Proofs

6.1 Proof of Propositions

Proof of Lemma 1. Consider first conformist investors (k > 0). Since s; € [0, 1] the

minimum value of ¢ is attained at s, = 0 that is
o =a—ks
and the maximum value is obtained at s; = 1, that is
a=a+k(l-73).
Then, a; € [0,1] if

a— ks

a+k(l1-3 <1

|
Vv
o

The two inequalities have to hold for any k. Since k, 5 and (1 — 5) are positive constants,

it is sufficient to require that the previous inequalities hold for &

v
o

a—ks

a+k(l1-35 < 1

For anti-conformist investors £ < 0 and therefore we require

a— ks

a+k(1-3 > 0

IA
—_

Since k < 0, to have o € [0,1] for any k it is sufficient to require that the previous

inequalities hold for k. =

Proof of Proposition 1. Plugging optimal consumption choices 9 and 10 into the

resource constraints of problem 8 we obtain

i
0.5+ k(s —0.5)
ot dk
/k ¢ Ak

- ept% (Ak + AR (s; = 0.5)) = A ¢
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and

k
05—k (s, — 0.5)
ot dk
Ae Ak

0.5

— et

Ak (Ak’ — AkQ (St — 05)) = p2,t>\t52,t'

Solving for \; and p, gives

(Ak + AK? (s; — 0.5))
N
Ak — AK? (s; — 0.5)
Ak + AR (5, —0.5)"

)\t = €7pt

D2 t(St, flft)

Proof of Corollary 2. The results of the Corollary follows by substituting the state

price density and relative price given in Proposition 1 into optimal consumption choices

9and 10. m

Proof of Proposition 2. Using again the optimal consumption 9 and 10 we have

cu P2t (0.5 + k (s, — 0.5))
cie+ o 0.5(1+ poy) + k(pas — 1) (54 —0.5)
thus,
) j;/* P05+ k(s =05)
" Ak S, 05(1+pag) + k(pas — 1) (s; — 0.5)
_ 1 / P05+ k(s =05)
Ak | Jo 0.5(1+ pay) + k(p2e — 1) (s: — 0.5)
k
N P24 (0.5 + k (s, — 0.5)) "
E0M1+m0+k@m—1ﬂ —0.5)
1
= Ak [f (s, ze, k) = f (56,20, k)]
where

P24 (0.5 + & (st — 0.5))

Yy
St:T6Y) = dk
J(seeny) /o 0.5(1 + pa;) + k(p2e — 1) (s: — 0.5)
0.5(1+p2,t)
_ P2 Y log <0-5(1+p2,t)+y(p2,t—1)(St—0,5))
P2 —1 (pay — 1) (s, — 0.5)

Therefore, the proof of the Proposition consists in demonstrating that the fixed-point
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problem

F(sy,x;) = 5 — E [f (%%%) - f(St,ﬁt,E)] =0

admits a unique solution s;; To complete the proof of the Proposition I need to establish
the following properties of the function F'(s;,z;)

Property 1 Existence of sj.

1 p2,+(0.5+k(s¢—0.5))
Proof: 35 k 0.5(1+p2.t) +R(p2,e—1) (st —0.5)

itself. As a result, the Brouwer’s fixed point theorem guarantees the existence of at least
one s; such that F(s},z;) =0 .
Property 2: Monotonicity of s; with respect to z.

dk is a continuous function of s; mapping [0, 1] into

Proof: The function ¢y (k,s¢) /(c1s (K, s¢) + o (K, sp)), is strictly increasing in x; for
any k as can be verified by direct differentiation. Therefore the arithmetic average
ALk fkk c1t (ky se) [(cre (B, s) + cor (K, s¢))dk must also be strictly increasing in x;. Thus,
s} is monotonic increasing in ;.

Property 3: Monotonicity of F(s;, ;) with respect to x.

Proof: Differentiating F' with respect to x

posoy + 1 —ay

OF (s,z) 1 (Ak— AR (s, —05) [F [  a(1-a)
Fr A_k(AkJrAk?(st—O.E)))/k <( )2>dk<0

From which we conclude that F' is monotonically decreasing in x.
Property 4: F' changes sign on its support.

Proof: The limiting values of F' are given by

lim F(0,z;) = 0

x—0

lim F(1,z;) = 0

T—00

which, in conjunction with Property 3, imply that F(0,z;) < 0 Va; and F(1,2;) > 0 Vay.

Properties 1 — 4 are illustrated in Figure 7.1 below. Armed with these results we can
proceed to prove uniqueness of s7. Properties 1 and 4 together imply that F'(s;, z;) has to
be either monotonically increasing or non monotone with the additional constraints that
F(0,2;) <0 Vax; and F(1,2¢) > 0 Va,. If F(sg,x;) is monotonically increasing, Property
4 implies that s} is unique and the proof is concluded. Assume now that F'(s;, x;) is not
monotone. Then, the fixed point problem F'(s;, z;) = 0 admits multiple solutions and let

*

Sy = [S5.1, 8595+ Sp.n] De a vector containing N solutions of F(s;,x;) = 0 for the same

value of the relative supply x. Take now two different values of x, say x; and x5 such
that x1 < x9. By property 3 we must have F'(s;,x2) < F(s, 1) which implies that there
exist sy , and sy . such that s} ;, > s} . for some 7,7 < N which violates Property 2.

Therefore, we conclude that s; must be unique.
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Finally, uniqueness of s; and Property 4 together imply that lim, ,os; = 0 and

. .
lim, ,o8; =1. m

Proof of Corollary 3. The market clearing conditions in an economy with no hetero-

geneity are given by

e (0.5 + k(s —0.5))

C1t = X = 51,t
e (0.5 -k (s, —0.5))
Cop = ) = 52,t
tD2t

which immediately imply that s; = c1¢/(c1t + 1) = 61.4/(01+ + d24). Solving the market
clearing equations for \; and p; gives the desired result from the state-price density and

the relative price of the two goods. m

Proof of Corollary 4. The results follow from Corollary 3 by setting £k =0. =
Proof of Proposition 3. The risk free rate and the price of risk process follows by
applying [to’s lemma to the state price density \; given in Proposition 1 and comparing

the resulting coefficients with Eq. (13). m

Proof of Proposition 4. Using \; and ps,; from Proposition 1 we obtain

Sy = E [ / AS‘S“ds}
t /\t

AR=OSAY 4 NR2 [ ¢, [s,] ds
Ak + Ak? (s, — 0.5)

= 01

where the second equality follows by computing integrals over time. Similarly for asset 2

o )\S 55 S
Soy = K, [/ %dé’}
t t

ARFOSAR _ NJ2 [ om0, [5,] ds

= Opp—"
’ Ak + Ak2 (St — 05)
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6.2 A decentralized economy with preference evolution

Consider an economy with a continuum of agents who differ form each other with

respect to their fashion sensitivity k. Given k, each agent solves

max (k)]E {/ e " (ay(k)logers + (1 — au(k)) log cay) dt
0

c1,¢(k),cat

st. E {/ (Aec1p + Mpaicar) dt| = wo(k)
0

where wg(k) is the agent specific initial wealth. Taking the FOC of the previous maxi-

mization problem we obtain

—ptat< ) . . —ptat(k)
Yy =, =e
Cit ' o Y\
1—ay(k 1—ay(k
ot (k) = YNiDay = Coy = e (k)
Cot y)\tPQ,t

where y is the Lagrange multiplier attached to the budget constraint and satisfies

—pt

’wo(k) =E |:/(; ()\tcit + )\tpg’tC;t) dt:| = /0 —dt

Y

where the last equality uses the optimal consumption from the FOC. Clearly, if wq(k) =
w Vk then the Lagrange multiplier y is the same across agents. Therefore if we set y = é
(where g is the social weight) the optimal demand of consumption and assets are the same
as those obtained by solving the social planner problem. This shows that a decentralized
economy where investors i) are equipped with log utility and time-varying preferences
and ii) have the same initial wealth is equivalent to a centrally-planned economy where
a social planner maximizes a weighted average of individual utility functions and assigns

the same weight to all agents.
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7 Appendix B: Numerical Method

In order to solve for the equilibrium I have to compute numerically the following

quantities:

0s*(xy)  0%s*(xy)

8$t 7 @l’% 7

s*(xy), Ey[s*(zs)] for s>t.

I proceed as follows. First, I construct the function s*(x) by solving numerically the
fixed-point problem 12 on a fine grid of the relative endowment x with 5000 equally
spaced points between .001 and 100. For xz > 100 s* is approximately equal to 1 and
almost constant. Then, first and second order derivative of s* are approximated using the

finite-difference method. Notice now that
dr = x,uxdt + Z'(ledBl - gbgdBQ)

where pi, = v; — vy + ¢3. This implies that log(z,) is a normal random variable with
conditional mean (p, — .5 (¢? + ¢2)) (s—t) and variance (¢3+¢3)(s—t), for any time s > t.
Finally, I compute the expected value E,;[s*(x;)] using standard quadrature technique in

conjunction with the distributional properties of x.

Conformist Agents

Figure 7.1: The fixed point equation F'(s,x) plotted as a function of s for different values
of the relative endowment x. Upper panel: the economy with a majority of conformist
investors. Lower panel: the economy with a majority of anti-conformist investors.
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8 Appendix C: Figures and Tables
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Figure 8.1: The drift rate (left panel) and the diffusion of the popularity ratio as a function
of s;. "CA” stays for Conformist Agents and refers to an economy where the majority of
agents are conformist. 7 AcA” stays for Anti-conformist Agents and refers to an economy
where the majority of agents are anti-conformist.
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Figure 8.2: The determinant of the volatility matrix is plotted as a function of s;. "CA”
stays for Conformist Agents and refers to an economy where the majority of agents are
conformist. ” AcA” stays for Anti-conformist Agents and refers to an economy where the
majority of agents are anti-conformist.
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Figure 8.3: Optimal fraction of wealth invested in the 2 risky assets as a function of s;.
"CA” stays for Conformist Agents and refers to an economy where the majority of agents
are conformist. ” AcA” stays for Anti-conformist Agents and refers to an economy where
the majority of agents are anti-conformist.
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Figure 8.4: The instantaneous risk-free rate as a function of s;. "CA” stays for Conformist
Agents and refers to an economy where the majority of agents are conformist. ”AcA”
stays for Anti-conformist Agents and refers to an economy where the majority of agents
are anti-conformist.
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Figure 8.5: The excess return of asset 1 (upper left panel panel), the difference between
the expected returns of the two assets (upper right) and the excess return of the market
as a function of s;. "CA” stays for Conformist Agents and refers to an economy where
the majority of agents are conformist. ” AcA” stays for Anti-conformist Agents and refers
to an economy where the majority of agents are anti-conformist.
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Figure 8.6: The price dividend ratios of asset 1 (upper panel) and asset 2 as a function
of s;. "CA” stays for Conformist Agents and refers to an economy where the majority of
agents are conformist. ” AcA” stays for Anti-conformist Agents and refers to an economy
where the majority of agents are anti-conformist.
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Figure 8.7: The volatility of the market as a function of s;. "CA” stays for Conformist
Agents and refers to an economy where the majority of agents are conformist. ”AcA”
stays for Anti-conformist Agents and refers to an economy where the majority of agents
are anti-conformist.
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Figure 8.8: The difference between the myopic allocation in the two sectors (left panel)
and the fraction of wealth allocated in sector 1 as a function of s;. 7CA” stays for
Conformist Agents and refers to an economy where the majority of agents are conformist.
"AcA” stays for Anti-conformist Agents and refers to an economy where the majority of
agents are anti-conformist.
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Symbol Value Description

o 0.5 Initial preference for good 1

5 0.5 Preference threshold

k 0.1, 1 Maximum sensitivity to fashion
k -0.5 Minimum sensitivity to fashion
p .03 Subjective discount factor

2 0.02, 0.04 Drift of dividend 1

01 0.2, 0.4  Volatility of dividend 1
Vo 0.02 Drift of dividend 2

o 0.2 Volatility dividend 2

Table 8.1: Model parameters: preferences, consumption and habit process.
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