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A B S T R A C T

This paper examined how the trading behavior of individuals is altered by their attitudes toward objective prob-
abilities. To this end, we adopted anticipated utility (combined with the Wang transform) to model market
participants’ wellbeing in an ambiguous context. In this case, different types of prudent traders with heteroge-
neous information were assumed in the market. Findings reveal that traders might limit their participation (even
without ambiguity), whereas their prudence attitude drives them to cautiously trade the risky asset. We also
extended our baseline model to explore the role of ambiguity and argue that ambiguity itself includes limited
marginal effects on individuals’ trading behavior. Moreover, two scenarios are considered wherein we respec-
tively derive a unique general equilibrium: where traders 1) share the same prudence level and 2) have distinct
prudence degrees. Consequently, the “chase-the-quantity” phenomenon is found in the equilibrium. Overall, this
paper proposes a potential method for depicting individuals’ attitudes toward asset losses and gains, and provides
some implications for comprehending their trading behavior under ambiguity.

1. Introduction

Individual decision-making under ambiguity has long been stud-
ied, particularly since Ellsberg’s (1961) presentation of ambiguity aver-
sion. Extensive literature has revealed that in an ambiguous context,
decision-makers generally perform in a non-expected utility (non-EU)
manner. Gilboa and Schmeidler (1989) proposed a Maxmin Expected
Utility (MEU) model, which can properly describe individuals’ aversion
toward ambiguity. In this regard, when facing ambiguity, individuals
with an aversion attitude make decisions as if they are trapped in the
worst-case scenario, and then attempt to maximize their wellbeing in
this dilemma.

Numerous studies have used the MEU model to examine the behav-
ior of investors facing ambiguity. One of the most significant behav-
iors is limited participation. In particular, researchers have found that
the majority of traders in security markets limit their participation in
most risky assets and hold relatively few individual stocks. Because
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this behavior can rarely be explained in the traditional expected utility
framework, researchers have attempted to explore it through alterna-
tive methods.

Cao et al. (2005) showed that if investors have heterogeneous uncer-
tainty regarding the distribution of stock payoffs, the more severe the
beliefs dispersed, the more likely that model uncertainty can lead to
limited participation. Easley and O’Hara (2009, 2010) also used the
MEU model and found that when facing mean and variance ambiguity,
decision-makers generally limit their participation in security markets.
Huang, Zhang, and Zhu (2017) drew a similar conclusion under the
ambiguity of correlation. Furthermore, Epstein and Schneider (2007)
conducted a thought experiment and indicated that as more data is
obtained, learning under ambiguity attenuates investors’ unwillingness
to join the market.

Other papers, such as Illeditsch (2011), Condie and Ganguli (2017),
and Illeditsch et al. (2021) examined the pricing effects of ambiguous
information (under rational expectations) and discovered information
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inertia in an ambiguous market, where ambiguity averse participants
trade using the MEU approach. Although these papers attributed the
no-trade region or information inertia region to ambiguity itself, we
discuss in our model that the prudence attitude results in such limited
participation.

Although with the properties of tractability and “high consistency
with individuals’ decision-making,” the MEU model is a good method
for specifying agents’ optimization problems under ambiguity, there are
numerous other theoretical works depicting individuals’ non-EU behav-
iors. For example, Quiggin (1982) adopted anticipated utility (AU), also
termed rank-dependent expected utility, to characterize agents’ aver-
sion toward uncertainty; Schmeidler (1986, 1989) used the Choquet
integral to calculate individuals’ EU with capacity (non-additive sub-
jective probability measures) [i.e., Choquet Expected Utility (CEU)];
Yaari (1987) created a dual theory; and Segal (1987) applied the AU
framework to a recursive model, where he regarded an ambiguous lot-
tery as a two-stage compound. These models were not only proven to
be identical (Wakker, 1990), but were also generalizations of the MEU
model.

Additional models have emerged to formalize individuals’ decision-
making under ambiguity. For example, Klibanoff et al. (2005) proposed
a smooth ambiguity preferences model wherein they depicted decision-
makers’ uncertainty aversion through a concave transformation of util-
ity function, whereas in AU, aversion was captured through a concave
distortion of distribution. Moreover, Ergin and Gul (2009) developed
an issue-preference model; Siniscalchi (2009) established a vector EU
model; and Maccheroni et al. (2006) established a variational repre-
sentation of preferences. However, in the present paper, we pay close
attention to the AU model proposed by Quiggin (1982) and apply it
to investigate how traders with heterogeneous information perform in
financial markets. Furthermore, we are interested in separating agents’
prudence attitude toward objective probabilities from their risk and
ambiguity attitudes and then exploring the associated effects on their
trading behavior.

The AU model has long been discussed since its first appearance,
and it has been gradually extended to more general forms. According
to Quiggin (1982), the AU function of individuals can be written as
AU(W̃) = ∫ℝu(w)dg

(
FW̃ (w)

)
, where g is the decision weight function.

Furthermore, decision weights are distortions of objective probabilities.
For example, in Schmeidler (1986, 1989), subjective capacity was con-
sidered as playing the same role as decision weights in the AU model.
Although the model itself is familiar, it is seldom adopted when dis-
cussing specific portfolio choices and trading problems in financial mar-
kets. A possible reason for this rare use in the financial field may be that
it is difficult to find a suitable distortion function that is both easy to
calculate and correctly shows individuals’ attitude toward uncertainty.

Interestingly, researchers in the actuarial and insurance fields have
performed extensive work on constructing distortion operators, because
of their need to develop risk measures and pricing insurance premiums.
Among the numerous existing distortion functions, the Wang transform
is one of the most extensively used operators. Introduced by Wang
(1996, 2000), this distortion operator is effective and ensures that
numerous papers in the insurance field have adopted it as an appro-
priate tool for developing new coherent risk measures and exploiting
premium principles. However, this operator has not been sufficiently
availed in the financial field. Therefore, we used the Wang transform
as the decision weight function to illustrate individuals’ attitudes in our
optimization problems.

In the present paper, we considered the simplest one-period model,
with only one risk-free and one risky asset in the market. This model
helps focus on how individuals make their optimal decisions in an AU
framework and how the distortion operator of the Wang transform func-
tions in this process. In particular, We first considered a baseline model
with two types of traders in the market, wherein the primary differ-
ence between them is information. We then extended our model to a
more general case, adding other types of traders in the market who

are directly affected by ambiguity. Because traders no longer maximize
their EU, we suppose their prudence attitude (i.e., overweighting asset
losses, but underweighting asset gains) drives them to evaluate their
wellbeing through AU. Furthermore, apart from the risk inherent in
financial assets, traders may face the ambiguity of asset payoff, depend-
ing on how much information they possess. Moreover, individuals who
must deal with risk and ambiguity together tend to maximize their AU
in the worst-case scenario as the MEU framework implies. However, we
modified it into a Maxmin Anticipated Utility (MAU) model.

The participants in our baseline economy comprise insider and
sophisticated traders. In the Extension section, we introduced naïve
traders into the model. Naïve traders only partially learn the values
of the risky asset’s mean payoff and variance, thereby conceiving that
these two parameters are located in the bounded intervals and traded in
an MAU manner. For sophisticated traders, despite their limited knowl-
edge of the exact mean and variance of asset payoff, they recognize that
these two parameters follow a uniform distribution over the bounded
intervals. Therefore, they maximize their expected AU. By contrast,
insider traders are aware of the precise values of the parameters and
select an optimal trading strategy to maximize their AU.

It is also compelling to notice that there exists a no-trade region
for each of the three traders even without facing ambiguity or using the
Maxmin decision rule. Limited participation and information inertia are
not rare in an ambiguous economy. However, we detected the nonpar-
ticipation phenomenon when sophisticated traders are confronted with
an objective compound lottery and when insider traders only deal with
risk. We expounded this scenario in our baseline model (Section 2), with
only insider and sophisticated traders in the market. We attributed the
existence of this phenomenon to individuals’ prudence attitude, which
can be reflected by a parameter in the Wang transform. Although not
directly affected by ambiguity, once they sense that the asset price is
not sufficiently appealing, insider and sophisticated traders will choose
to leave the security market because of their antipathy toward objec-
tive uncertainty. We further observed that in equilibrium, their pru-
dence leads them to exhibit the “chase-the-quantity” phenomenon (i.e.,
leaving the small-cap market and irrationally preferring the large-cap
market).

We then considered a more general model with naïve traders to
examine the effects of ambiguity in such decision-making. Although
ambiguity does have a significant influence on the equilibrium price
through the holdings of naïve traders, it has a limited impact on the
premium brought about by agents’ prudence attitude or on the limited
participation phenomenon. This extension validates that individuals’
prudence in trading, rather than ambiguity itself, plays a crucial role.

The key contributions of this paper were three-fold. First, we intro-
duced the Wang transform to the portfolio choice process in financial
markets. Although the Wang transform has been significantly employed
in pricing insurance premiums and creating new risk measures, it has
attracted limited attention in concrete trading problems. Neverthe-
less, its computability and characteristics can serve as a proper dis-
tortion function in ambiguous markets. We especially concentrated on
the crucial parameter in Wang’s distortion operator, of which the sign
and magnitude of the parameter properly captured individuals’ atti-
tudes toward objective probabilities. Combined with the AU frame-
work, which is not commonly used (due to its reputed calculation diffi-
culty), the Wang transform can cope well, at least numerically. Second,
we demonstrated that the vital factor leading traders to limit their par-
ticipation is individuals’ prudence attitudes or equivalently their aver-
sion toward asset losses and not ambiguity in asset payoffs. The pri-
mary result in this paper showed that traders are prone to have no-trade
regions in their demand functions, even when they are not affected by
ambiguity. In other words, their prudence drives them to be more cau-
tious when trading. Third, the “chase-the-quantity” phenomenon was
found in our model, which is highly consistent with the real security
markets. In particular, we discovered that although risky assets have
the same mean payoff and uncertainty level for traders, less-informed
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traders tend to limit their participation in small-cap assets and favor
large-cap assets.

Overall, our paper provides an implication for comprehending indi-
viduals’ trading behavior under ambiguity. Distinct from the conven-
tional view that the limited participation phenomenon is primarily
because of the existence of ambiguity, we believe it is the prudence
attitude that pushes traders to cautiously trade or even leave the mar-
ket altogether. The Wang transform introduced in this paper was also
effective as a decision weight function because it helped us more thor-
oughly understand the effects of individuals’ attitudes.

The remainder of this paper is organized as follows. In Section 2, we
describe the model, thoroughly discuss the role of the Wang transform,
and derive the demand functions of traders. In Section 3, we exam-
ine the general equilibrium in this one-risky-asset market, and consider
the two scenarios wherein traders have an identical decision weight
function and where traders vary in their prudence levels. In Section 4,
we extend the baseline model to a three-types-of-traders economy and
explore the role of ambiguity. Finally, Section 5 concludes the paper
and presents some potential topics for further research.

2. Basic model

In this model, we analyzed an economy with two assets: 1) one
risk-free asset, that is, money, which has a constant price of 1 and
2) one risky financial asset, which has a normally distributed payoff,
X̃ ∼ N(𝜇, 𝜎2). In this case, all investors have constant absolute risk
aversion (CARA) utility for wealth: u(w) = −e−𝛾w, where 𝛾 is the
risk aversion parameter. There are two types of traders in an economy
with heterogeneous beliefs: insider traders (I) and sophisticated traders
(S). They constitute fractions 𝜃I and 𝜃S in (0,1) among all of the par-
ticipants, respectively, where 𝜃I + 𝜃S = 1. Because insider traders
are aware of the true parameters of mean 𝜇 and standard deviation
𝜎, they are sometimes called “informed traders.” From their perspec-
tive, the asset payoff follows normal distribution X̃ ∼ N(𝜇, 𝜎2). By con-
trast, sophisticated traders differ from insider traders in that they do
not know the exact value of the mean and standard deviation. There-
fore, they recognize that these two parameters are uniformly distributed
on the intervals 𝜇 ∼ U[𝜇, 𝜇], 𝜎 ∼ U[𝜎, 𝜎]. Then, E[𝜇] = 1

2 [𝜇 + 𝜇] and
E[𝜎] = 1

2 [𝜎 + 𝜎]. To make our analysis of the equilibrium interaction
among insider and sophisticated traders interesting, we assume that the
true parameter value for insider traders is a convex combination of the
extreme values considered possible by sophisticated traders: 𝜇 ∈ [𝜇, 𝜇]
and 𝜎 ∈ [𝜎, 𝜎].

The per capita endowments of the risky assets are Z0. However,
because the exact distribution of the endowments among traders does
not affect their demand for risky assets, we do not specify this informa-
tion. We further denote a typical trader’s wealth as W0. Where no confu-
sion would occur, we drop the trader index. Moreover, the trader’s bud-
get constraint is W0 = m + pz, where m, p, and z are the quantity of
money, price of the risky asset, and quantity demand for the risky asset,
respectively. Traders are allowed to go long or short for each asset. If
traders choose portfolio (m, z), their following period’s random wealth
is W̃ = m + X̃z. Similarly, we indicate the traders’ choice as (w − pz, z),
after which their next period’s random wealth is W̃ = W0 + (X̃ − p)z ∼
N(𝜇W , 𝜎2

W ), with 𝜇W = W0 + (𝜇 − p)z and 𝜎2
W = 𝜎2z2.

In this paper, we assume that individuals evaluate their wellbeing
through AU (Quiggin, 1982) instead of traditional expected utility. In
particular, the AU is as follows:

AU(W̃) = ∫ℝu(w)dg𝛼
(
FW̃ (w)

)
where g𝛼(𝜋) = Φ

(
Φ−1(𝜋) + 𝛼

)
is the Wang transform distortion oper-

ator (Wang, 1996, 2000), 𝜋 is the original objective distribution, and
Φ is the standard normal cumulative distribution function. Here, the
Wang operator serves as a weight function to portray traders’ attitudes

toward probabilities, or as Yaari (1987) and Wakker (1990) claimed,
the decision weight function in AU is essentially a distortion function
of objective distributions. We pay close attention to the parameter 𝛼 in
the Wang operator. The sign of 𝛼 determines the convexity of g𝛼 , i.e., a
positive 𝛼 leads to the concavity of g𝛼 , whereas a negative 𝛼 leads to a
convex g𝛼 .

The parameter 𝛼 in the Wang transform not only shapes the distor-
tion function but also represents individuals’ knowledge and attitudes
toward objective uncertainty. For example, although insider traders are
aware that the true distribution of asset payoff is normal, they could
still make a judgment regarding the possibilities of events. Based on
their knowledge and experience of asset payoff, they may also form a
subjective belief on the distribution and adjust the value of 𝛼 to exhibit
this belief. Furthermore, the parameter 𝛼 can be considered a reflec-
tion of an individual’s attitude toward objective probabilities. When a
trader applies a positive 𝛼 to the Wang operator, the decision weights
of the agent are concavely distorted compared with objective distribu-
tion. This concavity implies that the individual generally assigns greater
weights to the losses of the asset (e.g., when FW̃ (w) takes low values)
and to underweight asset gains, which represents the trader’s prudence
attitude toward probabilities. Moreover, because a greater positive 𝛼
is associated with a more concave distortion function, a trader is more
prudent in trading. Similarly, because a negative 𝛼 implies that a con-
vex distortion is applied to the original objective distribution, a trader
has a greater preference for gains.

Wang’s distortion operator further works differently from decision
weights in the prospect theory. In this theory, agents are inclined
to overweight small-probability events when allotting slightly smaller
weights to events that are more likely to occur. In this case, agents’
attitudes toward gains and losses are presented by an additional value
function. However, in the Wang operator, the attitudes of individuals
are clearly shown by the sign and magnitude of 𝛼.

Furthermore, this paper delves into the case where all traders in
the economy are prudent in trading. In particular, we first suppose
all traders share the same positive 𝛼 and only differ in the informa-
tion they possess. Thus, insider traders maximize their AU with respect
to the Wang transform. Moreover, because sophisticated traders know
that both the mean and standard deviation of asset payoff follow uni-
form distributions, they first form their AU with each possible pair of 𝜇
and 𝜎 and then maximize the expectation of AU. We consider another
economy with three types of traders in the Extension part of this paper,
where the additional type is the prudent naïve traders, who face the
mean and standard deviation ambiguity of asset payoff, and maximize
their minimum AU when trading.

Our model successfully separates agents’ risk attitude, ambiguity
attitude, and prudence attitude. Agents’ aversion toward risk is pre-
sented by the concavity of utility function, wherein the concave distor-
tion function represents that agents are prudent in trading. Moreover,
if agents experience ambiguity, ambiguity aversion drives them to opti-
mize the AU in an MAU manner.

Based on the Wang transform, the insider and sophisticated traders’
AU can be calculated as follows:

AU(W̃) = ∫ℝu(z)dg𝛼
(
FW̃ (z)

)
= ∫ℝu(z)dΦ

(
Φ−1 (FW̃ (z)

)
+ 𝛼

)
= ∫ℝu(z)dΦ

(
Φ−1

(
Φ
(

z − 𝜇W
𝜎W

))
+ 𝛼

)
= ∫ℝu(z)dΦ

(
z − 𝜇W
𝜎W

+ 𝛼

)
= ∫ℝu(𝜇W − 𝛼𝜎W + 𝜎Wz)dΦ(z) = −e−𝛾

[
𝜇W−𝛼𝜎W− 1

2 𝛾𝜎
2
W

]
.

To simplify our model, we consider the certainty equivalent of AU to
represent agents’ utility. Therefore, we have the certainty equivalent of
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Fig. 1. Demand functions of insider traders and sophisticated traders This figure plots the demand functions of insiders (dashed line) and sophisticated traders
(solid line). Panel (a) presents the demand functions when traders have the same prudence level (same 𝛼), and Panel (b) shows the demand functions when insiders
and sophisticated traders have distinct 𝛼′s. We set 𝛼I = 𝛼S = 1 in Panel (a) and 𝛼I = 0.5, 𝛼S = 1.5 in Panel (b). We also set 𝛾 = 0.05, 𝜇 = 100, 𝜇 = 95, 𝜇 =
103, 𝜎 = 10, 𝜎 = 8, 𝜎 = 16.

W̃ as follows:

CE(W̃) = 𝜇W − 𝛼𝜎W − 1
2
𝛾𝜎2

W = W0 + (𝜇 − p)z − 𝛼𝜎|z|− 1
2
𝛾𝜎2z2. (2.1)

Compared with the certainty equivalent of the expected CARA util-
ity functions, we find an additional term − 𝛼𝜎|z|, which implies that
agents’ attitudes and knowledge toward the objective distribution is
crucial to their decision-making process. Moreover, because the trading
direction is crucial in this process, we must individually examine each
scenario, particularly when z includes different signs. In this regard, we
concentrate on the case where all traders have positive 𝛼, that is, they
are all prudent in trading.

Insider traders know parameters 𝜇 ∈ [𝜇, 𝜇] and 𝜎 ∈ [𝜎, 𝜎]. As stan-
dard AU maximizers with rational expectations regarding payoff param-
eters, they have an optimization of the following:

max
z

CE(W̃) = W0 + (𝜇 − p)z − 𝛼𝜎|z|− 1
2
𝛾𝜎2z2

and with the demand function of the risky asset as follows:

ZI =

⎧⎪⎪⎨⎪⎪⎩

𝜇 − p − 𝛼𝜎
𝛾𝜎2 p < 𝜇 − 𝛼𝜎

0 𝜇 − 𝛼𝜎 ⩽ p ⩽ 𝜇 + 𝛼𝜎
𝜇 − p + 𝛼𝜎

𝛾𝜎2 𝜇 + 𝛼𝜎 < p.

(2.2)

Sophisticated traders recognize the uniformly distributed parame-
ters 𝜇 ∼ U[𝜇, 𝜇] and 𝜎 ∼ U[𝜎, 𝜎]. Then, their expected certainty equiv-
alent maximization problem is as follows:

max
z

E[CE(W̃)] = W0 + (E[𝜇] − p)z − 𝛼E[𝜎]|z|− 1
2
𝛾Σ2z2.

In the second stage of aggregation, we use the plain expectation opera-
tor, rather than integrating using the Wang transform for the following
considerations. In this paper, we investigate how individuals’ attitude
toward objective probabilities, as characterized by 𝛼, functions in their
decision process. As shown, 𝛼 is already involved in the certainty equiv-
alent of W̃. Therefore, we can clearly analyze its functions by directly
examining the expected value of AU. In this case, applying the Wang
operator twice does not provide us more information on the role of 𝛼;
however, it complicates the model. Therefore, the demand function of
sophisticated traders can be derived as follows:

ZS =

⎧⎪⎪⎨⎪⎪⎩

E[𝜇] − p − 𝛼E[𝜎]
𝛾Σ2 p < E[𝜇] − 𝛼E[𝜎]

0 E[𝜇] − 𝛼E[𝜎] ⩽ p ⩽ E[𝜇] + 𝛼E[𝜎]
E[𝜇] − p + 𝛼E[𝜎]

𝛾Σ2 E[𝜇] + 𝛼E[𝜎] < p

(2.3)

where Σ2 = 1
3 (𝜎

2 + 𝜎𝜎 + 𝜎2).
Panel (a) of Fig. 1 plots the demand functions of insider and sophisti-

cated traders when they share the same 𝛼. Based on the aforementioned
demand functions, “no-trade” regions are anticipated for either traders,
although they do not face any ambiguity. Moreover, the limited partici-
pation phenomenon is not rare in an ambiguous context. Agents tend to
underdiversify their portfolios or leave the market altogether when they
are affected by ambiguity, particularly when they optimize their utility
with max-min preferences. However, we believe that the salient cause
for limited participation is not ambiguity, but an individual’s prudent
attitude toward objective probabilities.

Compared with EU, an individual’s prudence attitude is effectively
described using the positive 𝛼 in the extra term of AU(W̃), as shown in
Equation (2.1). In this case, the direction of demand influences agent
utility, that is, it creates an asymmetry between buy and sell. This obser-
vation is highly consistent with investments in real markets, where pru-
dence leads investors to either be more conscious regarding the direc-
tions of their trades or leave the market altogether when they are uncer-
tain. Not only traders facing ambiguity, but also prudent traders may
decide to limit their participation.

3. General equilibrium

In this section, we consider two market settings. The first scenario
comprises two types of traders in the economy: insider and sophisti-
cated traders, both of whom share the same positive 𝛼 reflecting their
prudence attitude. In the second scenario, we suppose that their aver-
sion degrees toward objective probabilities vary.

3.1. General equilibrium with the same 𝛼

As mentioned previously, the demand functions of both insider and
sophisticated traders are piecewise linear. We further suppose that the
parameters satisfy 𝛼(𝜎 − E[𝜎]) < E[𝜇] − 𝜇 < 𝛼(E[𝜎] − 𝜎). Therefore, we
come to a unique market equilibrium, which comprises two possible
cases. The general equilibrium with traders having the same positive 𝛼
is summarized in Theorem 1.

Theorem 1. There exists a unique general equilibrium in a market where
traders have the same prudence attitude. It is one of the two possible types:

1. If the supply of the risky asset is small, 0 < 𝛾Z0 ⩽ 𝜃I ·
(𝜇−𝛼𝜎)−(E(𝜇)−𝛼E(𝜎))

𝜎2 , the equilibrium price is as follows:

p = 𝜇 − 𝛼𝜎 − 𝛾𝜎2Z0

𝜃I
(3.1)

4



H. Huang, Y. Wang and S. Zhang Economic Modelling 101 (2021) 105534

and the equilibrium positions of different traders are as follows:

ZI =
Z0

𝜃I
(3.2a)

ZS = 0. (3.2b)

2. If the supply of the risky asset is sufficiently large, 𝛾Z0 > 𝜃I ·
(𝜇−𝛼𝜎)−(E(𝜇)−𝛼E(𝜎))

𝜎2 , the equilibrium price is as follows:

p =
[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1 [
𝜃I ·

𝜇 − 𝛼𝜎
𝜎2 + 𝜃S ·

E(𝜇) − 𝛼E(𝜎)
Σ2 − 𝛾Z0

]
(3.3)

and the equilibrium positions of different traders are as follows:

ZI =
1

𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃S ·

(𝜇 − 𝛼𝜎) − (E(𝜇) − 𝛼E(𝜎))
Σ2 + 𝛾Z0

]
(3.4a)

ZS = 1
𝛾Σ2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃I ·

(E(𝜇) − 𝛼E(𝜎)) − (𝜇 − 𝛼𝜎)
𝜎2 + 𝛾Z0

]
. (3.4b)

As shown previously, a unique equilibrium is observed under two
potential market scenarios, wherein the determination of the equilib-
rium type depends on the supply of the risky asset Z0. Theorem 1
implies that traders with less information (i.e., sophisticated traders)
tend to limit their participation when the risky asset includes a low sup-
ply. However, this finding contradicts our intuition. Generally, agents
select their ideal portfolio by considering the means and variances of
asset payoffs, and they have no reason to prefer one over the other
when two assets share the same mean payoff and variance. However, in

our one-risky-asset model, another possible behavior is noted. Traders
may quit the market of the same risky asset because its supply is not
sufficiently large. This result coincides with the phenomenon in secu-
rity markets where traders seem to unreasonably “chase the quantity”:
they extensively prefer large-cap stocks. For traders with more infor-
mation (i.e., insider traders), their information advantage successfully
helps them crowd out less-informed traders when the endowment of the
risky asset is small.

The “chase-the-quantity” phenomenon has long been observed in
the literature. For example, Kang and Stulz (1997) documented that
foreign investment holdings are biased toward large firms, whereas
Falkenstein (1996) observed that mutual funds have a significant pref-
erence toward large-cap stocks and attributed it to risk, transaction
costs, and the information generated by firms. Furthermore, Gom-
pers and Metrick (2001) found that during the 1980–1996 period,
large institutional investors shifted their demands to stocks with
greater market capitalization, whereas Eun et al. (2008) showed that
large-cap stocks generally receive the dominant share of fund alloca-
tion. They also argued that investors naturally gravitate toward well-
known companies. However, our model indicates that even without
risk/information differences, or transaction costs in the market, traders
still gravitate toward large-supply assets. We believe their prudence
attitude is the key driver of the “chase-the-quantity” phenomenon.
Regardless of whether traders have complete information, a no-trade
region is observed in their demand function because of the aversion
toward objective probabilities. Therefore, the trader will more cau-
tiously trade and even leave the market altogether if the asset price
is in this region. Only a salient low or high equilibrium price could con-
vince the prudent trader that trading the asset is suitable. Therefore,
an increasing supply generally reduces equilibrium price, which subse-
quently ensures that the price is sufficiently attractive for them to pur-
chase the asset. In Fig. 2, we plot the equilibrium price and positions,

Fig. 2. The effects of changing 𝜶 and changing Z0 on the equilibrium with the same 𝜶 This figure plots the effects of 𝛼 and Z0 on equilibrium price and
equilibrium positions with two types of traders having the same prudence level in the market. We set 𝜃I = 20%, 𝜃S = 1 − 𝜃I , 𝛾 = 0.05, 𝜇 = 100, 𝜇 = 95, 𝜇 = 103, 𝜎 =
10, 𝜎 = 8, 𝜎 = 16,Z0 = 0.09 (in Panels (a) and (b)), 𝛼I = 𝛼S = 1 (in Panels (c) and (d)).
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whereas the “chase-the-quantity” phenomenon is observed in Panels (c)
and (d).

Fig. 2 presents the equilibrium price and positions with respect to
changing 𝛼 and Z0. As shown in Panel (a), an increasing prudence
degree reduces the equilibrium price, which is quite intuitive. A greater
𝛼 represents that traders are more averse to objective uncertainty,
and they allot larger weights to asset losses. Therefore, the prudence
attitude leads less-informed traders to reduce their holdings and even
leave the market altogether [see Panel (b)]. The equilibrium price then
decreases to compensate for the insider traders, who are also highly
averse to asset losses but use their information advantage to dominate
the market. Panels (c) and (d) plot the effect of changing Z0 on equi-
librium, from which we can easily observe the “chase-the-quantity”
phenomenon. Moreover, when the supply of the risky asset is small,
only insider traders remain in the market, and the equilibrium price
decreases to compensate for them. However, with the increasing sup-
ply of the risky asset, sophisticated traders start participating in trading
activities. Furthermore, the price still decreases, primarily because of
the increasing supply in the market.

3.2. General equilibrium with different 𝛼’s

Here, we examine the scenario wherein traders not only have het-
erogeneous information regarding the asset payoff but also differ in
their prudence degrees toward objective probabilities. In this regard,
insider traders are more familiar with the market than sophisticated
trader. Therefore, in addition to the information advantage, we assume
that they are less prudent than sophisticated traders. In other words, the
inequality satisfies E(𝜇) − 𝛼SE(𝜎) < 𝜇 − 𝛼I𝜎 < 𝜇 + 𝛼I𝜎 < E(𝜇) + 𝛼SE(𝜎).
Panel (b) of Fig. 1 plots the demand functions of insider and sophisti-
cated traders when they have different 𝛼′s. We can see that sophisti-
cated traders’ greater aversion to objective probabilities substantially
enlarges the no-trade region in their demand function. We conclude the
unique general equilibrium in this scenario in Theorem 2.

Theorem 2. There exists a unique market equilibrium in the economy,
with two types of traders who have heterogeneous information and different
prudence degrees. In this regard, it is one of the following two cases:

1. If the supply of the risky asset is small, 0 < 𝛾Z0 ⩽
𝜃I
(𝜇−𝛼I𝜎)−(E(𝜇)−𝛼SE(𝜎))

𝜎2 , the equilibrium price is as follows:

p = 𝜇 − 𝛼I𝜎 − 𝛾𝜎2Z0

𝜃I
(3.5)

and the equilibrium positions of the traders are as follows:

ZI =
Z0

𝜃I
(3.6a)

ZS = 0. (3.6b)

2. If the supply of the risky asset is sufficiently large, 𝛾Z0 >

𝜃I
(𝜇−𝛼I𝜎)−(E(𝜇)−𝛼SE(𝜎))

𝜎2 , the equilibrium price is as follows:

p =
[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1 [
𝜃I
𝜇 − 𝛼I𝜎

𝜎2 + 𝜃S
E[𝜇] − 𝛼SE(𝜎)

Σ2 − 𝛾Z0
]

(3.7)

and the equilibrium positions of the traders are as follows:

ZI =
1

𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃S

(
𝜇 − 𝛼I𝜎

)
− (E(𝜇) − 𝛼SE(𝜎))
Σ2 + 𝛾Z0

]
(3.8a)

ZS = 1
𝛾Σ2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃I
(E(𝜇) − 𝛼SE(𝜎)) −

(
𝜇 − 𝛼I𝜎

)
𝜎2 + 𝛾Z0

]
. (3.8b)

The unique equilibrium in this scenario includes a form similar to
the aforementioned one (i.e., the same 𝛼). However, this equilibrium
indicates that traders’ greater aversion toward objective probabilities
combined with their information shortage enables them to be more
prudent when they trade. Moreover, the nonparticipation region for
sophisticated traders is enlarged, thereby implying that they are more
reluctant to trade when the supply of the risky asset is small.

4. Extension

In the previous sections, we claim that even without being directly
affected by ambiguity, individuals’ concave distortion of objective prob-
abilities drives them to trade prudently. Furthermore, all traders have
“no-trade” regions in their piecewise linear demand functions, and their
prudence leads those with less information to limit their participation in
equilibrium. In this section, we extend the model to the one with ambi-
guity. In other words, we add another type of trader into the market,
that is, naïve traders or those who do not know the mean or variance
of the asset payoff and thus trade under ambiguity.

We suppose that naïve traders’ decision weight function is concave.
Moreover, they maximize their minimum AU (by contrast, they max-
imize their maximum AU for negative 𝛼′s) to deal with their aver-
sion toward ambiguity. As mentioned previously, we consider different
sources of individuals’ attitudes separately and depict their ambiguity
aversion using the MAU optimization framework. Because naïve traders
only know that the parameter intervals are 𝜇 ∈ [𝜇, 𝜇] and 𝜎 ∈ [𝜎, 𝜎],
their objective function under max-min preference is as follows:

max
z

min
𝜇∈[𝜇,𝜇]
𝜎∈[𝜎,𝜎]

CE(W̃) = W0 + (𝜇 − p)z − 𝛼𝜎|z|− 1
2
𝛾𝜎2z2

and their demand function is as follows:

ZN =

⎧⎪⎪⎨⎪⎪⎩

𝜇 − p − 𝛼𝜎

𝛾𝜎2 p < 𝜇 − 𝛼𝜎

0 𝜇 − 𝛼𝜎 ⩽ p ⩽ 𝜇 + 𝛼𝜎
𝜇 − p + 𝛼𝜎

𝛾𝜎2 𝜇 + 𝛼𝜎 < p.

(4.1)

Although naïve traders conceive a possible interval of standard devi-
ation, their demand function shows that they only consider the upper
bound 𝜎. Affected by ambiguity, naïve traders make their optimal port-
folio choice assuming that they are in the worst-case scenario. In this
case, ambiguity aversion attitude leads them to pessimistically believe
that the risky asset includes a high volatility. In the following two sub-
sections, we investigate the general equilibrium in this extended econ-
omy when traders have the same or different 𝛼′s, respectively.

4.1. General equilibrium with the same 𝛼

In a market with three types of traders having heterogeneous infor-
mation but sharing the same prudence degree, Theorem 3 summarizes
the corresponding general equilibrium.

Theorem 3. There exists a unique market equilibrium in the economy with
three types of traders who have the same concave decision weight function.
In this regard, it is one of the following three potential cases:

1. If the supply of the risky asset is small, 0 < 𝛾Z0 ⩽ 𝜃I
(𝜇−𝛼𝜎)−(E[𝜇]−𝛼E[𝜎])

𝜎2 ,
the equilibrium price is as follows:

p = 𝜇 − 𝛼𝜎 − 𝛾𝜎2Z0

𝜃I
(4.2)

and the equilibrium positions of the different traders are as follows:

ZI =
Z0

𝜃I
(4.3a)

ZS = 0 (4.3b)
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ZN = 0. (4.3c)

2. If the supply of the risky asset is medium, 𝜃I
(𝜇−𝛼𝜎)−(E[𝜇]−𝛼E[𝜎])

Σ2 < 𝛾Z0 ⩽

𝜃I
(𝜇−𝛼𝜎)−

(
𝜇−𝛼𝜎

)
𝜎2 + 𝜃S

(E[𝜇]−𝛼E[𝜎])−
(
𝜇−𝛼𝜎

)
Σ2 , the equilibrium price is as

follows:

p =
[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1 [
𝜃I
𝜇 − 𝛼𝜎
𝜎2 + 𝜃S

E[𝜇] − 𝛼E[𝜎]
Σ2 − 𝛾Z0

]
(4.4)

and the equilibrium positions of the different traders are as follows:

ZI =
1

𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃S

(
𝜇 − 𝛼𝜎

)
− (E[𝜇] − 𝛼E[𝜎])
Σ2 + 𝛾Z0

]
(4.5a)

ZS = 1
𝛾Σ2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃I
(E[𝜇] − E[𝜎]) −

(
𝜇 − 𝛼𝜎

)
𝜎2 + 𝛾Z0

]
(4.5b)

ZN = 0. (4.5c)

3. If the supply of the risky asset is sufficiently large, 𝜃I
(𝜇−𝛼𝜎)−

(
𝜇−𝛼𝜎

)
𝜎2 +

𝜃S
(E[𝜇]−𝛼E[𝜎])−

(
𝜇−𝛼𝜎

)
Σ2 < 𝛾Z0, the equilibrium price is as follows:

p =
[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

[
𝜃I
𝜇 − 𝛼𝜎
𝜎2 + 𝜃S

E[𝜇] − 𝛼E[𝜎]
Σ2 + 𝜃N

𝜇 − 𝛼𝜎

𝜎2 − 𝛾Z0

]
(4.6)

and the equilibrium positions of the different traders are as follows:

ZI =
1

𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

[
𝜃S

(
𝜇 − 𝛼𝜎

)
− (E[𝜇] − 𝛼E[𝜎])
Σ2

+ 𝜃N

(
𝜇 − 𝛼𝜎

)
−
(
𝜇 − 𝛼𝜎

)
𝜎2 + 𝛾Z0

⎤⎥⎥⎦ (4.7a)

ZS = 1
𝛾Σ2

[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

[
𝜃I
(E[𝜇] − 𝛼E[𝜎]) −

(
𝜇 − 𝛼𝜎

)
𝜎2

+ 𝜃N

(E[𝜇] − 𝛼E[𝜎]) −
(
𝜇 − 𝛼𝜎

)
𝜎2 + 𝛾Z0

⎤⎥⎥⎦ (4.7b)

ZN = 1
𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

⎡⎢⎢⎣𝜃I

(
𝜇 − 𝛼𝜎

)
−
(
𝜇 − 𝛼𝜎

)
𝜎2

+ 𝜃S

(
𝜇 − 𝛼𝜎

)
− (E[𝜇] − 𝛼E[𝜎])

Σ2 + 𝛾Z0
⎤⎥⎥⎦ . (4.7c)

Although some traders in the market are directly affected by ambi-
guity, we can see that the features of this unique equilibrium are
highly consistent with the scenarios involving only insider and sophisti-
cated traders. Similar to the baseline model, we find that less-informed
traders generally limit their participation if the supply of the risky asset
is small. Regardless of whether traders face ambiguity, they tend to
leave the market when they only possess partial information and are
prudent in trading, as shown in the naïve and sophisticated traders in
our model. If the risky asset includes a medium supply, the sophisti-
cated traders have more information than the naïve traders regarding
payoff parameters. Thus, they are more likely to participate in trad-
ing activities. Furthermore, all traders remain in the market when the
risky asset includes a large supply. Again, the “chase-the-quantity” phe-
nomenon appears here.

Fig. 3 plots the premiums induced by the prudence attitude and
ambiguity when all traders share the same prudence degree, thereby
demonstrating that ambiguity itself has a limited effect on market equi-
librium. In particular, we decompose the equity premium into three
components:

𝜇 − p(𝛼≠0, 𝜃N≠0) = [𝜇 − p(𝛼=0, 𝜃N=0)]
⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟

risk premium

+ [p(𝛼=0, 𝜃N=0) − p(𝛼≠0, 𝜃N=0)]
⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟

premium caused by prudence attitude

+ [p(𝛼≠0, 𝜃N=0) − p(𝛼≠0, 𝜃N≠0)]
⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟

premium caused by ambiguity

with p(𝛼=0, 𝜃N=0), p(𝛼≠0, 𝜃N=0) and p(𝛼≠0, 𝜃N≠0) being the equilibrium
prices of the corresponding markets where: 1) no trader is affected by
ambiguity, and all agents trade by objective distribution; 2) all partici-
pants have a concave decision weight function, with the proportion of
naïve traders being zero; and 3) naïve traders join the market, respec-
tively.

Panels (a) and (b) of Fig. 3 present the equity premiums as a func-
tion of 𝛼. When 𝛼 ↓0, all decision-makers have a linear decision weight
function and trade by the original distribution. The model is then degen-
erated to the MEU model similar to that in Easley and O’Hara (2009,
2010). In this case, insider and sophisticated traders have smooth linear
demand functions and do not limit their participation, whereas naïve
traders still have a no-trade region because they are affected by ambigu-
ity, and their ambiguity aversion enables them to be cautious. Because
traders become more prudent in trading (displayed by a growing 𝛼), the
premium induced by the prudence attitude significantly increases in 𝛼
and finally dominates the total premium when individuals are highly
prudent in trading. Panels (c) and (d) show how ambiguity works in the
market. A larger proportion of naïve traders indicates that the ambigu-
ity in asset payoff affects more individuals. Therefore, we use 𝜃N to rep-
resent the ambiguity level. Panel (c) shows that an increasing ambiguity
has no impact on the absolute values of the risk premium or premium
induced by the prudence attitude, thereby confirming the primary con-
clusion in this paper. In other words, individuals’ aversion to objective
probabilities plays a more important role than ambiguity. This result
also indicates that the prudence attitude, and not ambiguity, hinders
traders’ participation in the market. Nevertheless, Panel (d) implies that
the ambiguity premium eventually dominates the other two premiums
when 𝜃N increases.

4.2. General equilibrium with different 𝛼’s

This subsection shows that although traders differ in their prudence
degree, the limited participation and “chase-the-quantity” phenomena
also exist. Theorem 4 lists the unique general equilibrium with different
uncertainty attitudes.

Theorem 4. There exists a unique market equilibrium in the economy with
three types of traders having heterogeneous information and different levels
of aversion to objective probabilities. In this regard, it is one of the following
three cases:
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Fig. 3. The effects of changing 𝜶 and changing 𝜽N on the equity premium This figure plots the effects of 𝛼 and 𝜃N on different premium sources. We
set 𝛾 = 0.05, 𝜇 = 100, 𝜇 = 95, 𝜇 = 103, 𝜎 = 10, 𝜎 = 8, 𝜎 = 16,Z0 = 1, 𝜃I = 5%, 𝜃S = 20%, 𝜃N = 75% (in Panels (a) and (b)), 𝛼I = 𝛼S = 𝛼N = 1 (in Panels (c) and (d)),
where Panels (a) and (c) present the absolute values of the premiums, and Panels (b) and (d) present the percentage values of the premiums.

1. If the supply of the risky asset is small, 0 < 𝛾Z0 ⩽
𝜃I
(𝜇−𝛼I𝜎)−(E[𝜇]−𝛼SE[𝜎])

𝜎2 , the equilibrium price is as follows:

p = 𝜇 − 𝛼I𝜎 − 𝛾𝜎2Z0

𝜃I
(4.8)

and the equilibrium positions of the traders are as follows:

ZI =
Z0

𝜃I
(4.9a)

ZS = 0 (4.9b)

ZN = 0. (4.9c)

2. If the supply of the risky asset is medium, 𝜃I
(𝜇−𝛼I𝜎)−(E[𝜇]−𝛼SE[𝜎])

𝜎2 <

𝛾Z0 ⩽ 𝜃I
(𝜇−𝛼I𝜎)−

(
𝜇−𝛼N𝜎

)
𝜎2 + 𝜃S

(E[𝜇]−𝛼SE[𝜎])−
(
𝜇−𝛼N𝜎

)
Σ2 , the equilibrium

price is as follows:

p =
[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1 [
𝜃I
𝜇 − 𝛼I𝜎

𝜎2 + 𝜃S
E[𝜇] − 𝛼SE[𝜎]

Σ2 − 𝛾Z0
]

(4.10)

and the equilibrium positions of the three types of traders are as follows:

ZI =
1

𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃S

(
𝜇 − 𝛼I𝜎

)
− (E[𝜇] − 𝛼SE[𝜎])
𝜎2 + 𝛾Z0

]
(4.11a)

ZS = 1
𝛾Σ2

[
𝜃I
𝜎2 + 𝜃S

Σ2

]−1

[
𝜃I
(E[𝜇] − 𝛼SE[𝜎]) −

(
𝜇 − 𝛼I𝜎

)
𝜎2 + 𝛾Z0

]
(4.11b)

ZN = 0. (4.11c)

3. If the supply of the risky asset is sufficiently large, 𝜃I
(𝜇−𝛼I𝜎)−

(
𝜇−𝛼N𝜎

)
𝜎2 +

𝜃S
(E[𝜇]−𝛼SE[𝜎])−

(
𝜇−𝛼N𝜎

)
Σ2 < 𝛾Z0, the equilibrium price is as follows:

p =
[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

[
𝜃I
𝜇 − 𝛼I𝜎

𝜎2 + 𝜃S
E[𝜇] − 𝛼SE[𝜎]

Σ2 + 𝜃N
𝜇 − 𝛼N𝜎

𝜎2 − 𝛾Z0

]
(4.12)

and the equilibrium positions are as follows:

ZI =
1

𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

[
𝜃S

(
𝜇 − 𝛼I𝜎

)
− (E[𝜇] − 𝛼SE[𝜎])
Σ2

+ 𝜃N

(
𝜇 − 𝛼I𝜎

)
−
(
𝜇 − 𝛼N𝜎

)
𝜎2 + 𝛾Z0

⎤⎥⎥⎦ (4.13a)

ZS = 1
𝛾Σ2

[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1

[
𝜃I
(E[𝜇] − 𝛼SE[𝜎]) −

(
𝜇 − 𝛼I𝜎

)
𝜎2

+ 𝜃N

(E[𝜇] − 𝛼SE[𝜎]) −
(
𝜇 − 𝛼N𝜎

)
𝜎2 + 𝛾Z0

⎤⎥⎥⎦ (4.13b)

ZN = 1
𝛾𝜎2

[
𝜃I
𝜎2 + 𝜃S

Σ2 + 𝜃N
𝜎2

]−1
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Fig. 4. The effects of 𝜽N and Z0 on the equilibrium with different 𝜶′s This figure plots the effects of 𝜃N and Z0 on equilibrium price and equilibrium posi-
tions of the three types of traders having different prudence levels. We set 𝛼I = 0.5, 𝛼S = 1, 𝛼N = 1.5, 𝛾 = 0.05, 𝜇 = 100, 𝜇 = 95, 𝜇 = 103, 𝜎 = 10, 𝜎 = 8, 𝜎 = 16,Z0 =
1 (in Panels (a) and (b)), 𝜃I = 5%, 𝜃S = 20%, 𝜃N = 75% (in Panels (c) and (d)).

⎡⎢⎢⎣𝜃I

(
𝜇 − 𝛼N𝜎

)
−
(
𝜇 − 𝛼I𝜎

)
𝜎2

+ 𝜃S

(
𝜇 − 𝛼N𝜎

)
− (E[𝜇] − 𝛼SE[𝜎])

Σ2 + 𝛾Z0
⎤⎥⎥⎦ . (4.13c)

Similar to Theorem 2, in this equilibrium, the no-trade regions of
less-informed traders are enlarged. In Fig. 4, we plot the equilibrium
price and traders’ equilibrium holdings with respect to changing 𝜃N and
Z0. As shown in Panel (a), the proportion of naïve traders has a mono-
tonic impact on the equilibrium price. In other words, with more traders
being affected by ambiguity, their aversion enables them to trade pru-
dently, thereby reducing the price. Therefore, insider and sophisticated
traders take their information advantage to hold more assets, as Panel
(b) indicates.

Panels (c) and (d) present the equilibrium price and positions as
functions of the supply of the risky asset. When the supply is small,
sophisticated and naïve traders are squeezed out of the market. In this
case, a slight increase in the asset supply rapidly reduces the equilib-
rium price to compensate for insider traders. However, this decline in
price is mitigated as more traders participate in the market. When the
supply of the risky asset increases, sophisticated and naïve traders grad-
ually re-enter the market and chase the large-cap stock, despite having
incomplete information regarding the asset payoff.

5. Conclusion and further research

In this paper, we departed from the conventional EU framework
to Quiggin’s AU model. We further applied the Wang transform, as
the concave decision weight function, to model individuals’ aversion
and knowledge toward objective probabilities. Based on the discussion
regarding the crucial parameter in the Wang transform, we believe that
the agents’ prudence attitude, not ambiguity, motivates them to over-

weigh asset losses and under weigh asset gains, thereby driving traders
to limit their participation. We first supposed that two types of traders
are available in our baseline model and then extended this model to that
with three types of traders, whose primary difference is the information
they possess. Subsequently, a unique general equilibrium is obtained,
regardless of whether the market participants have an identical con-
cave weight function or have variance in their prudence levels.

Overall, the Wang transform can be generalized to have more appli-
cations. For example, the standard normal cumulative distribution func-
tion in the Wang operator can be extended to other distributions with-
out changing its effective properties as a distortion function. Further-
more, because the two cumulative distribution functions in the Wang
operator need not to be identical, we can assign them different dis-
tributions. This extension enables the Wang transform and AU frame-
work to be feasible for a wide range of model settings. Moreover, the
parameter in the Wang operator can be vital in reflecting individuals’
attitudes. The analysis in our paper is based on the assumption that
all traders in the economy have a concavely distorted decision weight
function and that they are prudent in trading. However, further studies
may relax this assumption for scenarios wherein individuals’ attitudes
toward objective probabilities differ.

Appendix A. Supplementary data

Supplementary data related to this article can be found at https://
doi.org/10.1016/j.econmod.2021.105534.
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