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Abstract 

Using a novel quarterly survey of 23 thousand Australian retail equity investors spanning 

eight years, we study the relationship between investor beliefs and their trading preferences. 

We provide evidence that, consistent with Mean-Variance preferences, both lower returns and 

higher volatility increase the marginal propensity to sell. Furthermore, we find that while 

demographic characteristics and investment experiences are predictive of the holding 

preferences of retail investors, they are uninformative about their trading directional 

preferences (i.e. whether to buy or sell). Our findings suggest that a representative-agent 

portfolio model with Mean-Variance preferences is sufficient to explain the trading directional 

preferences of retail investors, but not their holding patterns.

JEL classification: G11, G40, C35.

Keywords: investor expectations, shareholder surveys, trading preferences, Mean-Variance 

utility.



1 Introduction

Standard finance theory prescribes that a representative investor’s trading decision is de-

termined by investor beliefs about asset returns and risk. Using micro-level trading data,

researchers have augmented this paradigm to learn about heterogeneity in the trading be-

haviour of retail investors (Barber and Odean, 2013). Researchers have also examined het-

erogeneity in the expectations formation process of investors and consumers (Greenwood

and Shleifer, 2014; Manski, 2017; Hansen, 2017). There remains, however, significant uncer-

tainty about the relationship between investor expectations and their trading preferences,

particularly for non-professional retail investors (Giglio et al., 2020).

This paper uses a novel dataset containing the stock market expectations and trading

preferences of over 23 thousand retail Australian investors over the period 2009—2017 to

investigate the link between retail investors’ risk and return expectations and their hold-

ing/trading preferences (as opposed to their actual trades). Specifically, the data allows us

to investigate whether there is a significant relationship between investors’ beliefs about stock

market conditions, demographic and socio-economic characteristics, holding preferences and

directional trading preferences (i.e. buying or selling).

Our analysis yields three key findings: (1) We find strong evidences of a negative marginal

relationship between trading direction preferences and expected volatility. This is in addition

to the confirmation that there is a positive relationship between trading direction preferences

and expected returns, a result that the literature has mainly focused on so far. (2) We find

a surprising result that demographic differences and investment experience provide little in-

formation regarding trading directional preferences. This finding supports the notion of a

representative investor when it comes to buying/selling decisions. (3) In contrast, demo-

graphic differences and investment experience are predictive of the propensity of an investor

to hold and we find that retail investors exhibit strong holding preferences. In particular,

older persons are more likely to prefer holding rather than trading even after accounting for

their investment experience. This is particularly so for older persons with below average
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income who are significantly more conservative than their higher income counterparts.

The empirical analysis relies on a quarterly survey of retail equity investors in Australia

which contains information about both individual investors’ risk and return expectations

and their trading preferences. During each quarter over the period 2009:Q1 to 2017:Q2,

approximately 1000 randomly selected investors were surveyed yielding a total sample size

of approximately 23 thousand usable responses. The large sample size allows us to reliably

examine the stockmarket preferences of retail investors and to consider the ramifications of

demographic heterogeneity.

As part of the survey, respondents were asked about their stock return and volatility

expectations, in addition to their current and future trading preferences (including ordinal

data on whether one should be buying, selling or holding stocks, both now and in the next

12 months). A unique feature of the survey is that it has also collected information on

investment experience. This helps furnish information on how past experiences affect the

trading preferences of retail investors (Malmendier and Shanthikumar, 2007).

To qualify as a respondent, individuals were required to have direct ownership of shares

of one or more companies listed on the Australian Stock Exchange (ASX). As such, all re-

sponses are from individuals that can be verified to be direct shareholders in listed companies

(as opposed to individuals who own shares indirectly via investment or mutual funds). In

particular, every retail investor that has acquired a share in his or her name will be recorded,

and the survey is randomly sampled from the universe of such investors resulting in a rep-

resentative sample of Australian retail investors. This is important as evidence about share

market preferences has often been based on general surveys or experimental studies involving

a high proportion of individuals who have not engaged in ‘real’ share trading.

Our results are informative about the influence of stock market volatility, the represen-

tativeness of the mean-variance paradigm for understanding the buying/selling decision and

the importance of recognising the decision to hold (i.e. not engage in buying or selling).

First, we find a highly significant negative relationship between expected volatility and
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trading direction preferences, with higher expected volatility increasing the marginal propen-

sity to sell. The literature has shown that trading is closely linked to past returns (Barber

and Odean, 2000; Barber et al., 2009, 2020; Brunnermeier and Nagel, 2008; Calvet et al.,

2009). However, far less is known about the link between volatility expectations and trading

(see, for example, Barber and Odean (2001) which associates volatility with trading inten-

sity). We find evidence that the selling preferences of retail investors rise sharply in response

to expectations of greater stockmarket volatility (see, further, (Hudomiet et al., 2011)).

Second, the retail investor’s buying or selling preference is almost solely characterised by

his or her expectations regarding future stockmarket returns and volatility. In other words,

the propensity to sell in response to volatility is unaffected by key demographic characteristics

such as the retail investor’s gender, age or income. Accordingly, retail investors have trading

preferences focused on expected returns and volatility that are stable and similar across

different demographic groups (Dominitz and Manski, 2011). The evidence supports the

notion of a representative retail investor whose preferences regarding trading direction are

broadly consistent with Mean-Variance (MV) utility.

Third, we provide novel evidence that demographic characteristics (like gender and in-

come) and investment experience are predictive of the preference to hold. Retail investors,

in general, also exhibit strong holding tendencies, even when they expect markets to rise

or fall. This result is consistent with recent data in Giglio et al. (2020) based on the ob-

served transactions of a large group of investors. A possible explanation for the relatively

strong propensity to hold is the presence of trading costs (Constantinides, 1986; Davis and

Norman, 1990). However, we find that the holding preferences of retail investors are tied

to demographic characteristics that are unrelated to transaction costs, including gender and

income. This result highlights the importance of accounting for the demographic character-

istics of retail investors when determining their propensity to hold rather than trade in a

given period.
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Related Literature. There is an extensive literature exploring the formation of beliefs

for both equity returns and economic data (Gennaioli and Shleifer, 2020; Manski, 2017).

Manski (2004) and Giglio et al. (2020) discuss the relevance of survey data for this literature,

arguing that survey data can assist in better understanding consumer beliefs. Conversely, a

potential critique of survey data is that investors may confuse risk preferences and beliefs and,

more broadly, that responses and investor behaviours may be inconsistent (Hansen, 2017).

Recent research, utilising a combination of survey data and portfolio holdings to learn about

consumer preferences, is provided in Giglio et al. (2020) and Ameriks et al. (2020a,b). Giglio

et al. (2020), which is closest to this paper, survey a random sample of US-based clients

of Vanguard every two months starting in February 2017 in linking investor beliefs to their

holdings. The authors find a small but statistically significant relationship between investor

beliefs and their portfolio allocation, with the sensitivity of the equity share of portfolios to

perceived returns and risk being lower than that predicted by standard macro-finance models

(see, further, Amromin and Sharpe (2014) and Ameriks et al. (2018)). We complement this

line of study by surveying a large, broad sample of retail investors that spans a relatively

long time period and is likely to be representative of retail investor preferences. Unlike the

recent US studies, we do not incorporate detailed holdings data. However, we compensate

for this by directly surveying retail investors on both their trading preferences and their

beliefs about risk and return. This allows us to highlight demographic characteristics in the

data and to identify a relationship between trading preferences and risk and return beliefs

that is robust to a wide range of economic and financial conditions.

Our analysis contributes to the literature in two key aspects. First, we complement the lit-

erature on investor behaviour by linking stock market expectations with trading preferences

and show that the impact of demographic characteristics and risk and return expectations

for the retail investor’s preference to hold is significantly different to the impact on their

preference regarding the direction of trades in any given time period (viz. that investors

should be buying or selling at time t). In particular, we highlight the presence of differential
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and significant demographic effects on the holding versus trading decisions of retail investors,

but the absence of any demographic effects for investor preferences regarding the direction

(i.e. buying versus selling) of a trade.

Second, we provide evidence that investor preferences regarding buying and selling can be

reliably approximated using MV preferences. Although MV preferences are often assumed,

the absence of data linking investor stock market expectations with their trading preferences

renders this assumption potentially tenuous, particularly for non-professional retail investors.

Although we cannot exclude the applicability of other more complex preference structures,

our findings are novel in indicating that the trading preferences of retail investors can be

reliably represented using a simple and parsimonious MV specification.

The rest of this paper is structured as follows. In Section 2 we describe our data and

the econometric methodology used to examine the association between investor expectations

and trading preferences. Section 3 discusses the estimated results, while Section 4 examines

whether the results are consistent with MV preferences. Section 5 provides some concluding

remarks. Proofs and data details are in the appendices.

2 Data and Methodology

2.1 Survey Data

The data analysed is based on a survey of retail shareholders over the period 2009:Q1 to

2017:Q2. The survey was conducted as part of a research collaboration between Global Proxy

Solicitation (now part of Morrow Sodali) and the Melbourne Institute of Applied Economic

and Social Research. Each quarter, a set of approximately one-thousand new, randomly

selected retail shareholders were surveyed by telephone. The sample of shareholders was

drawn from shareholder registry data for persons at least 18 years of age who directly own

shares listed on the Australian Securities Exchange. It therefore excludes ‘passive’ investors

(for example, through mutual funds) and non-retail investors such as investment banks or
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hedge funds.

The repeated, cross-sectional survey of retail investors is intended to measure the ex-

pectations and holding/trading preferences of retail stockmarket investors. The survey asks

retail investors about their stock return and volatility expectations. It also asks retail in-

vestors about their preferences with respect to whether investors should currently be holding

or trading (i.e. buying or selling).1 The survey also provides information about the demo-

graphic characteristics of respondents, including their gender, age, income group, and their

years of stockmarket investing experience.2 The relevant questions are listed in Appendix

A.

The survey responses are discrete and qualitative. We have removed all the ‘don’t know’

entries for expectations regarding returns and volatility or trading preferences, in addition

to individuals who failed to provide all relevant demographic information. Approximately

70 per cent of respondents answered all relevant questions resulting in a dataset of N =

22, 960 quarter-person observations for estimation purposes. Table 1 and Figure 1 present the

demographic characteristics of the respondents. The age, income and gender characteristics

are reported according to their discrete groupings, while investment experience is based on

self-reported years.

〈 Insert Figure 1 and Table 1 here. 〉

The average age of investors in our sample is 63.3 years, with a standard deviation of

9.6 years. As a point of comparison, our sample average age is below that of the Vanguard

Research Initiatives survey (67.8 years) (Ameriks et al., 2018) but greater than the average

age of US retail investors (50 years) in Barber and Odean (2001).

Our sample has a relatively high proportion of women (40 per cent). By comparison,

about 35 per cent of respondents in Ameriks et al. (2018) are female, falling to 20 per cent

1In effect, the investor’s response is akin to the recommendations given by financial analysts for a notional
representative investor except they reflect the trading beliefs of ordinary investors.

2Respondents are asked about the number of years they have been investing in listed companies.
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of investors in Barber and Odean (2001). The average income of respondents is approxi-

mately A$70,000, and all income groups (from ‘Under $45,000’ to ‘More than $105,000’) are

sufficiently represented.

In terms of self-reported experience in financial markets, investors tend to round their

answers to discrete numbers like 5 or 10 years despite given the option to report actual years

of experience. The mode is 20 years and the mean is 23 years. While it is unclear how

different investors interpret the term “experience”, it is nevertheless clear that our sample

has a wide cross-section of investors whose level of experience varies.

The distribution of trading preferences is based on the responses to the survey question:

What do you think people should be doing with their shares now? The responses indicate

that 19.1% of investors advocate a buy option, 3.6% indicate selling and 77.3% believe that

it is preferable to hold rather than trade.

Table 2 shows how trading responses are distributed across return and volatility expec-

tations. It is clear that trading preferences are heavily influenced by both risk and return

expectations. As expected, higher expected returns are associated with a higher propensity

to buy. Higher expected volatility is associated with a higher propensity to sell, with lower

expected volatility inducing a preference to buy.

〈 Insert Table 2 here. 〉

A stylised fact that emerges from the data is the strong propensity to hold and an aversion

to trading (buying or selling). Even when investors expect higher returns and lower volatility,

they often reveal a preference to hold. We note that realised returns on the ASX200 over the

survey period are not atypical, and do not exhibit major up- or down- turns (see Figure 2).

The observed results are therefore unlikely to be characterised by unique or extreme market

conditions.

〈 Insert Figure 2 here. 〉
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2.2 Methodology

In general, the theoretical framework for portfolio choice problems assumes that continu-

ous quantitative data is available. However, our survey responses about expected returns,

expected volatility and trading preferences are ordinal. Specifically, for returns (or volatil-

ity), the survey response takes on 3 values corresponding to: (1) lower expected returns

(or volatility), (2) no change, and (3) higher expected returns (or volatility). Similarly, the

choices for trading take on the values (1) buy, (2) hold, or (3) sell.

To assess the relationship between trading preferences and expectations, and to determine

the role of demographic factors for this relationship, we therefore adopt a hierarchical decision

model that yields two sets of probabilities. The first is the probability of holding versus

trading, whilst the second is the probability of buying versus selling. Our approach can be

contrasted with the general approach that focuses only on buying and selling preferences.

Instead, we allow (but do not impose) expectations, demographics and other variables to

have a different impact on the decision to hold and on the decision to buy or sell.

The basic econometric framework follows (see, further, McCullagh and Nelder (1989)).

The trading preferences made by the ith retail investor are denoted yi and can take on three

possible values

yi = 1 =⇒ hold (1)

yi = 2 =⇒ buy (2)

yi = 3 =⇒ sell. (3)

where yi = 1, for example, implies that the ith investor preference is to hold rather than

to trade (buy or sell). Technically, this revealed preference is made at a particular point in

time although the time subscript is omitted for notational convenience.

Define yij = 1 if yi = j (for j = 1, 2, 3) and zero otherwise. The unobserved utility
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associated with yij is uij and is given by

uij = ηij + eij (4)

ηij = f(Eit (rt+1) , Eit (Vt+1) , xi, zt) (5)

where eij is a zero-mean logistic error term and ηij is a linear expectations term. This term

includes the investor-specific information on expected returns and volatilities (Eit (rt+1) and

Eit (Vt+1) respectively), in addition to information about individual investors xi and overall

financial and economic conditions zt.

Define the probabilities associated with holding, buying and selling as πij, j = 1, 2, 3

respectively. Since choices are discrete, the ith retail investor’s ex ante utility is

ui =
J=3∑
j=1

= uijπij (6)

with expected utility u for the representative investor estimated as 1
N

∑
ui.

Parameter estimation

Given the hierarchical structure present in the preference to hold or trade (buy/sell), the

ith investor’s contribution to the likelihood function is given by

Li = πyi1i1 (πi2 + πi3)
yi2+yi3 ×

(
πi2

πi2 + πi3

)yi2 ( πi3
πi2 + πi3

)yi3
(7)

= pyi1i1 (1− pi1)yi2+yi3 × pyi2i2 (1− pi2)yi3 (8)

pi1 =
exp (ρi1)

1 + exp (ρi1)
(9)

pi2 =
exp (ρi2)

1 + exp (ρi2)
(10)

where ρi1 = ln
(

πi1
1−πi1

)
, ρi2 = ln

(
πi2
πi3

)
are the log-odds ratios for decisions made by the ith

investor regarding whether to, respectively: (1) hold or trade, and (2) buy or sell. Note
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that this does not imply that the investor decides in two independent steps. Rather the

decision-making process is contemporaneous and reflects the implicit restrictions embedded

in the choices available to each investor. The overall log-likelihood is given by the sum of

logLi over the N investors in the dataset.

The hierarchical model is parameterised using the following structure for each investor

ρi1 = ln

(
πi1

1− πi1

)
= a1 + β11Eit (rt+1) + β12Eit (Vt+1) + x′iγ1 + z′tδ1 (11)

ρi2 = ln

(
πi2
πi3

)
= a2 + β21Eit (rt+1) + β22Eit (Vt+1) + x′iγ2 + z′tδ2 (12)

where ρi1 governs holding (versus trading) preferences, and ρi2 governs trading direction

preferences. xi is a set of investor-specific regressors regarding gender, age, income, and

years of investment experience, and zt is a vector containing information about a range of

observed financial and economic conditions, including year-specific indicators, current and

lagged actual returns on the ASX 200 (both quarterly and yearly), current ASX200 and

VIX200 log-levels, current and lagged percentage changes in the VIX200 and the percentage

change in real GDP.

Maximization of the overall log-likelihood yields two sets of parameters (a1, β1, γ1, δ1),

(a2, β2, γ2, δ2) that provide conditional information on the extent to which the risk and re-

turn expectations impact on the preference to hold or trade (buying or selling). Importantly,

we do not constrain the β coefficients and are therefore able to identify how risk and return

expectations have a different impact on the preference to hold (rather than trade) as com-

pared to the preference to buy rather than sell. Similarly, the γ coefficients allow us to

examine whether demographics and investment experience (after accounting for any hetero-

geneity in risk and return expectations) play a similar role on holding preferences as they do

on buying and selling preferences.
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3 Empirical Results

Our baseline empirical study is based on the specifications presented in equations (11) and

(12). To ensure the robustness of the results, we consider a range of models thereby evaluat-

ing the extent to which the response of trading preferences to risk and return expectations

changes with the addition of new information. Our focus here is two-fold. One is to eval-

uate the relationship between holding and trading preferences with expectations regarding

stockmarket returns and volatility. The other is to determine the effects of demographic

characteristics on holding and trading preferences.

The parameter estimates for trading direction preferences (e.g buying and selling pref-

erences) are in Table 3, while holding (versus trading) preferences are presented in Table

4

〈 Insert Table 3 here. 〉

〈 Insert Table 4 here. 〉

The estimates indicate that the impact of demographic variables on trading direction pref-

erences is typically insignificant. The only exception seems to be that older (65+) investors

are more likely to buy, while less experienced investors (less than 10 years of stockmarket

experience) are more likely to sell. It is, perhaps, surprising that older investors (mainly re-

tirees) exhibit a preference for buying rather than selling as according to standard life-cycle

theory, retirees are assumed to hold fewer stocks. This finding suggests that older investors

may be selling stocks that, in the absence of liquidity constraints, they would otherwise

prefer to buy.

Conditional on the decision to trade, our estimates indicate a highly significant and

economically meaningful relationship between retail investors’ selling preferences and their
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expectations of higher stockmarket volatility. A significant association is also observed be-

tween the buying preferences of retail investors and their expectations regarding stockmarket

returns. As shown in Table 3, the coefficient on the expected return is positive and statisti-

cally significant hence the odds of buying rather than selling increase as the expected return

rises. We also see that the coefficient on expected volatility is negative and statistically

significant indicating that the odds of buying rather than selling decrease (or, conversely,

that the odds of selling increase) as the investor’s expected volatility rises. Moreover, af-

ter accounting for expected returns and volatilities, demographic differences have almost no

additional explanatory power for the decision to buy or sell.

Although the positive relationship between buying preferences and expected returns is

largely expected, there is little evidence in the empirical literature on the relationship between

trading direction preferences and subjective expected volatility (with much of the focus being

on the relationship between trading and historical performance).3 Our joint finding of a

greater propensity to buy when expected returns are higher and a greater propensity to

sell when expected volatility is higher is therefore significant. To understand the parameter

estimates for the relationship between trading direction preferences and expected volatility,

it is useful to consider the implications of the estimates for an investor expecting lower

volatility and who is neutral in terms of buying or selling (i.e. 50% probability of buying

versus selling). According to the parameter estimates, if the investor’s expectation shifts from

lower volatility to higher volatility then (all else being equal) their probability of buying –

conditional on their deciding to trade - falls to 27% and their probability of selling rises to

73%. This holds irrespective of their demographic characteristics.

In contrast to the negligible informativeness of demographic characteristics for buying

and selling preferences, almost all demographic characteristics are statistically significant

for holding preferences. Male investors are more likely to prefer to trade (and less likely to

prefer to hold); a result that is consistent with the findings in Barber and Odean (2001),

3For example, Barber and Odean (2001) find significant gender-based differences in trading intensities,
with female investors also generally having a smaller risk exposure than males.
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who find that males also trade more frequently than females and suffer more losses as a

result. Investors with greater investment experience are also more likely to prefer to hold

stocks suggesting that experience leads to cautiousness. Malmendier and Shanthikumar

(2007) find a similar trait in older investors. Finally, higher income investors are, somewhat

surprisingly, less likely to prefer holding and this may be indicative of a relationship between

higher income and the willingness to accept higher risk.

The impact of age is also important for the preference to hold or trade. Older persons are

more likely to prefer holding rather than trading even after accounting for their investment

experience. This is particularly so for older persons with below average income who are

significantly more conservative than their higher income counterparts. However, consistent

with the estimates for gender and income, the impact of an investor’s age on their trading

direction preferences is relatively minor.

In general, we observe a similar pattern in the parameter estimates for a large number

of alternative specifications. The estimates indicate salient differences in the impact of de-

mographic factors on investor preferences. Although males are significantly more likely to

prefer trading than females; conditional on revealing a preference to trade, they are not

significantly more likely to prefer buying (or selling) than females. Similarly, high income

individuals or those with relatively less investment experience are more likely to prefer trad-

ing than holding. Conditional on their preference to trade, however, neither income nor

investment experience matter in terms of altering their propensity to buy or sell.

It is intriguing that demographic attributes and investment experience have an incre-

mental impact (over and above return and volatility expectations) on the preference of retail

investors to hold or trade, but little impact on their trading direction preferences. Instead,

the investor’s probability to buy or sell is consistent with that of a strictly rational individual

who considers only the MV properties of shares (i.e. their expected returns and volatilities).

As such, the estimates support the notion of MV-based portfolio choices for preferences re-

garding trading direction, where the only variables that affect the decision to either buy or
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sell are based on expected returns and risk. This result holds irrespective of the controls

added to the regressions (including alternative linear and non-linear combinations of the

controls).

Robustness to persons aged 55 years or less

To examine the sensitivity of the results to the typically older age of respondents, we

re-estimate the relationship between trading intentions and key covariates such as expected

returns and expected volatilities after limiting the sample to respondents aged 55 years or

less. The results, presented in Table 5, show that the general relationship between trading

preferences and return and volatility expectations is maintained. In terms of trading direc-

tion preferences, respondents continue to increase their propensity to purchase with higher

expected returns, in addition to increasing their propensity to sell with higher expected

volatility.

For trading versus holding intentions, respondents continue to increase their propensity

to trade (rather than hold) with higher expected returns. A noticeable difference for younger

respondents is that volatility expectations and income appear to be less important for their

trading or holding intentions. In particular, the estimates indicate that higher expected

volatility does not reduce the propensity to trade of the younger set of respondents, suggest-

ing that younger retail investors are less risk averse and more concerned about returns than

volatility when deciding to trade. Having decided to trade, however, younger respondents

continue to rely on expected returns and volatility similarly to older respondents in terms of

their trading direction preferences.

Other robustness checks

To examine the sensitivity of the results to model specification, we adopted an initial

estimation approach of beginning with a simple model and progressively adding additional

regressors. Pursuant to this approach, it is clear from the results in Tables 3 and 4 that
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the coefficients on the expected return and volatility parameters are largely invariant to

additional demographic, financial and economic controls.

We have also estimated the model by allowing for asymmetric responses to the direction

of: (i) expected returns; and (ii) both expected returns and expected volatility. The results

for the alternative model specifications are presented in Appendix B and show that the basic

findings discussed here continue to hold. Finally, we have re-estimated each of the models

using a hierarchical probit specification in lieu of the hierarchical logit model. We find,

however, that the results obtained using the hierarchical probit are almost identical to those

of the hierarchical logit across each of the specifications considered.

4 Holding/Trading and MV utility

To understand the empirical results, this section introduces a simple mean-variance model

with proportional transaction costs. The advantage of using such a model is that we can

completely characterize hold, buy, and sell probabilities. In the discussion that follows, we

show that a simple model with holding/trading decisions tied to the first two moments of

agents’ beliefs is sufficient to describe the holding/trading preferences of retail investors. We

note, however, that the proposed model’s predictions also hold for the more general HARA

utility function under a dynamic setting (Appendix C).

Consider a model where investor preferences are given by a benchmark mean-variance

utility function involving her expected portfolio return E(Rp), and the portfolio’s volatility

σp in line with the following equation

E(u) = E(Rp)−
1

2
γσ2

p, (13)

where γ > 0 captures the investor’s risk aversion.

It is clear from equation (13) that mean-variance utility involves assumptions regarding

the additivity of preferences involving the first and second moments of a random variable,
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and the sign and weight accorded to these two moments (Baron, 1977; Nakamura, 2015).

Although MV utility forms the basis for solving fundamental portfolio allocation problems

(Markowitz, 1952; Tobin, 1958; Sharpe, 1964; Lintner, 1965), the empirical evidence on the

validity of the specification is scant. There are, of course, hundreds of papers examining the

validity of benchmark asset pricing models such as the CAPM. However, these papers rely

on stockmarket returns data rather than the utility specifications of individuals. Instead,

evidence on the utility specifications of individuals is largely experimental (Kroll et al., 1988;

d’Acremont and Bossaerts, 2008; Boorman and Sallet, 2009; Stöckl et al., 2015; Ackert et al.,

2015). Although the experiments (which tend to negate the validity of mean-variance utility)

yield detailed information about the participants, two possible drawbacks for this evidence

are that sample sizes are small (with results obtained over a very fine time span) and the

individuals participating in the experiments tend not to be actual investors.

A key reason for the absence of direct reliable evidence on the validity of the representative

investor MV utility model is the absence of data on: (i) the holding, buying and selling

preferences of actual investors that can be reliably deemed to approximate the preferences of

a notional representative investor, and (ii) the expected returns and volatilities of the same

investors who have provided their holding/trading preferences. Another key reason is the

absence of demographic controls across a set of investors that is large enough such as to allow

for ‘representative’ parameter estimates on expected returns and volatility (viz. parameters

that can reasonably be asserted as reflecting the ‘representative’ investor whose preferences

are given by equation (13)).

Assume that φb and φs denote buying and selling of the portfolio, with φb > 0 (φs > 0)

denoting buying (selling) and φb = 0 (φs = 0) denoting the absence of buying (selling).

Without trading costs, it is well known that under equation (13) the amount traded φ is

given by

φ =
E(Rp)−Rf

γσ2
p

− θ0. (14)

where θ0 is the investor’s initial portfolio holding. Here (φb = φ, φs = 0) if φ ≥ 0, and
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(φb = 0, φs = −φ) if φ < 0. This indicates that trade will occur whenever investors’ beliefs

about returns and volatility change.

If we assume that the initial holdings are based on prior beliefs (such that θ0 is a function

of prior beliefs) then, so long as (E(Rp)−Rf )/σ
2
p deviates from its prior value, the investor

will always buy or sell. In other words, assuming a continuous distribution for the investor’s

prior beliefs, the probability of holding is zero. To allow for the possibility of holding,

trading costs can be introduced (Constantinides, 1986; Liu, 2004). We denote trading costs

for buying and selling as ηb and ηs respectively. Given the presence of trading costs, we

show in Appendix D that the trading (i.e.: buying, selling and holding decisions of agents)

decisions under MV utility can be summarised using the following three conditions:

Buy. The agent will buy, φb > 0, φs = 0, if and only if

E(Rp)− (1 + ηb)Rf > γσ2
pθ0. (15)

Sell. The agent will sell, φb = 0, φs > 0, if and only if

E(Rp)− (1− ηs)Rf < γσ2
pθ0 (16)

Hold. The agent will hold, φb = φs = 0, if and only if the following two conditions hold:

E(Rp)− (1 + ηb)Rf < γσ2
pθ0 (17)

E(Rp)− (1− ηs)Rf > γσ2
pθ0. (18)

where Rf is the risk-free rate.

These conditions show that the representative investor’s holding/trading decisions are

contingent on the expected return, expected volatility and risk-aversion parameters under-

pinning their MV utility specification. This is important as our analysis relies on both

holding/trading preferences and market expectations to elicit information about the validity
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of MV utility. The conditions also show that the region of trading inactivity (i.e. the decision

to hold) depends on the transaction cost terms ηb, ηs, and the extent to which excess returns

are clearly large or small enough (taking into account the investor’s level of risk aversion γ

and the expected volatility σ2
p) such as to warrant buying or selling.

4.1 MV utility

To evaluate the MV utility specification, we consider two general hypotheses on the parame-

ters in ρi2 which determines trading direction preferences (and ρi1 which determines holding

preferences). The weaker of the two hypotheses is that the coefficients on expected returns

and volatility, β21 and β22 for trading direction (and β11 and β12 for the holding decision)

are non-zero. The notion of a representative investor also requires that the coefficients on

the demographic variables γ1,γ2 are zero.

The stronger hypothesis reconciles the direction of the estimated impact of risk and

return expectations on trading preferences with those implied by the theoretical trading

conditions in equations (15) - (18). In addition to γ1 = γ2 = 0, the trading conditions (15)

and (16) require that β21 > 0 and β22 < 0 such that the propensity to buy increases in

expected returns but declines in expected volatility. The holding conditions described above

also require (at a minimum) that the β11 and β12 parameters for the buying versus selling

decision in ρi1 are non-zero.

From the empirical analysis, the equation describing trading direction preferences col-

lapses from the general form in equation (12) to

ρi2 ≈ a2 + β21Eit (rt+1) + β22Eit (Vt+1)

such that the unobserved probability regarding the decision to buy or sell is characterised

only by two random variables: expected returns Eit (rt+1) and expected volatilities Eit (rt+1).

The two key parameters for trading direction preferences are therefore β21 and β22 which
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reflect the extent to which the investor considers expected returns and volatility in forming a

preference to buy or sell. These parameters are highly significant and stable across alternative

specifications that account for a range of demographic heterogeneity. In all cases, β21 is

significantly greater than zero and β22 is significantly below zero as required by MV utility.

The absence of any demographic-specific effects also supports the notion of a representative

investor with MV utility for determining trading direction preferences.

It is possible, however, to improve on the evaluation of MV utility by also recognising

that the holding conditions (17) and (18) imply that respondents who believe that returns

will be higher or lower (as opposed to ‘the same’) (denoted Eit (Rt+1)
+ and Eit (Rt+1)

−

respectively) will also have a greater propensity to trade (as will investors who expect higher

or lower expected volatility, Eit (Vt+1)
+ and Eit (Vt+1)

− respectively). Accordingly, we also

consider an extended model where the specifications in (11) and (12) explicitly examine these

implied signs.

The extended model involves substituting Eit (Rt+1)
+ and Eit (Rt+1)

− for Eit (Rt+1) in

equation (11), in addition to substituting Eit (Vt+1)
+ and Eit (Vt+1)

− for Eit (Vt+1). To be

consistent with the holding conditions (17) and (18), the resulting coefficients on Eit (Rt+1)
+,

Eit (Rt+1)
−, Eit (Vt+1)

+ and Eit (Vt+1)
− must all be negative such that the probability of

holding declines when returns or volatility are expected to change rather than stay the

same.

To examine these hypotheses we consider the parameter estimates presented in Appen-

dices B3 and B4. When ρi1 in equation (11) is extended to include all four directional

variables, the estimated coefficients for the direction of expected returns and volatilities are

always negative in a manner that is consistent with the holding and trading conditions ex-

pressed in equations (15) - (18) which are based on MV utility. The coefficients are also

highly significant for Eit (Rt+1)
+, Eit (Rt+1)

− and Eit (Vt+1)
− indicating that higher or lower

expected returns increase the probability of trading, as does lower volatility (see, further, the

individual estimates in Appendix B4). However, it is also clear that significant demographic-
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specific effects are present for holding preferences (viz. γ1 6= 0) thereby rejecting the notion

of a representative investor with MV utility for the holding decisions of retail investors.

Overall, the estimated coefficients for both holding versus trading and buying versus

selling exhibit signs that are consistent with those implied by MV utility across any of

the estimated specifications. However, the evidence in favour of a representative investor

is limited to trading direction preferences, with holding preferences exhibiting significant

sensitivity to demographic characteristics.

5 Concluding remarks

This paper uses a novel dataset containing the stock market expectations and trading pref-

erences of over 23 thousand retail Australian investors over the period 2009—2017 to investi-

gate the link between retail investors’ risk and return expectations and their holding/trading

preferences.

We provide evidence of a significant and economically meaningful relationship between

retail investors’ selling preferences and their expectations of higher stockmarket volatility. As

such, investors sharply increase their propensity to sell when they expect greater stockmarket

volatility. Moreover, our estimates support existing evidence of a significant association be-

tween the buying preferences of retail investors and their expectations regarding stockmarket

returns.

Demographic characteristics and investment experience are also shown to be predictive

for the holding preferences of retail investors. In contrast, demographic characteristics and

investment experience have little impact on the investors’ decision to buy or sell. Accordingly,

Mean-Variance preferences reasonably match the observed buying and selling propensities

of retail investors irrespective of their socio-economic or demographic characteristics.

Overall, our results provide novel support for models with Mean-Variance utility for

determining the trading direction of retail investors. However, they also highlight the im-
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portance of recognising the distinction between holding propensities and trading direction,

with the former being heavily influenced by factors other than investor expectations about

future stockmarket returns and volatilty.
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Figures

Figure 1. Histograms of demographic characteristics

This figure shows histograms for the four demographic characteristics of the investors in our
dataset. The sample covers 2009:Q1 to 2017:Q2.
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Figure 2. Time Series of ASX200

Panel A shows quarterly returns for the ASX 200 from 2009Q1 to 2017Q2. Panel B shows
Australian stockmarket volatility over this period as measured by the ASX VIX 200.
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Panel B: ASX 200 volatility (measured by the VIX).
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Tables

Table 1: Summary Statistics of the Demographic Characteristics

This table shows summary statistics for the demographic characteristics of the sample. The
sample covers the period between 2009Q1 to 2017Q2. Age, income and gender are discrete
choices across different bins. The table reports sample averages and standard deviations
based on the midpoint of each bin. Investment experience is based on self-reported years.

Mean Std Dev
Age 63.3 9.64
Income 69.9 29.8
Inv. exp 23.3 12.7
Male 0.61 0.49
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Table 2: The distribution of trading preferences and risk/return expectations

This table shows the sample distribution of responses regarding expected stockmarket re-
turns, expected stockmarket volatility, and trading preferences (hold, buy, sell). The sample
covers the period between 2009Q1 to 2017Q2.

Volatility Lower
Returns Lower Returns Same Returns Higher

HOLD 73.7 (%) 76.3 66.5
BUY 20.2 21.2 32.0
SELL 6.1 2.5 1.5

Volatility Same
Returns Lower Returns Same Returns Higher

HOLD 79.0 84.2 71.1
BUY 13.6 13.3 26.6
SELL 7.3 2.5 2.3

Volatility Higher
Returns Lower Returns Same Returns Higher

HOLD 79.0 84.2 71.1
BUY 13.6 13.3 26.6
SELL 7.3 2.5 2.3
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Table 3: Hierarchical Logit Regression: Buying vs Selling

This table shows hierarchical logit regression estimates for the buy vs sell component of the
model. The sample covers the period 2009Q1 to 2017Q2. Age, income and gender are discrete
choice variables with each discrete choice associated with a particular bin. t-statistics are in
parentheses. The following controls are included in every model: quarterly ASX200 returns
(current, lagged and one-period ahead), annual ASX200 returns (current and lagged), the
log-index of the ASX200, the quarterly percentage change in the VIX200 (current, lagged
and one-period ahead), the log-index of the VIX200, real GDP growth, year-specific effects.

Model 1 2 3 4 5 6
a2 24.268

(0.893)
24.269
(0.893)

25.252
(0.927)

24.775
(0.909)

23.359
(0.858)

24.453
(0.896)

Eit (rt+1) 1.036
(17.265)

1.036
(17.264)

1.040
(17.292)

1.040
(17.269)

1.044
(17.327)

1.043
(17.288)

Eit (Vt+1) −0.493
(−8.984)

−0.494
(−8.991)

−0.496
(−9.019)

−0.496
(−8.989)

−0.495
(−8.978)

−0.496
(−8.984)

male −0.042
(−0.460)

−0.063
(−0.682)

−0.072
(−0.781)

−0.088
(−0.941)

−0.309
(−1.715)

inv. exp.(<10yrs) −0.359
(−3.084)

−0.298
(−2.442)

−0.300
(−2.460)

0.102
(0.460)

inv. exp.(>20yrs) 0.005
(0.051)

0.015
(0.159)

0.013
(0.141)

0.186
(0.803)

age 65+ 0.180
(1.708)

0.228
(2.072)

0.645
(2.001)

Income - low −0.129
(−1.042)

0.043
(0.150)

Income - high 0.022
(0.177)

0.349
(1.561)

male × age 65+ 0.296
(1.405)

inv. exp. (<10yrs) × age 65+ −0.593
(−2.231)

inv. exp. (>20yrs) × age 65+ −0.199
(−0.782)

Income - low × age 65+ −0.254
(−0.795)

Income - high × age 65+ −0.464
(−1.737)
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Table 4: Hierarchical Logit Regression: Holding vs Trading

This table shows hierarchical logit regression estimates for the hold vs trade component
of the model. The sample covers the period 2009Q1 to 2017Q2. Age, income and gender
are discrete choice variables with each discrete choice associated with a particular bin. t-
statistics are in parentheses. The following controls are included in every model: quarterly
ASX200 returns (current, lagged and one-period ahead), annual ASX200 returns (current
and lagged), the log-index of the ASX200, the quarterly percentage change in the VIX200
(current, lagged and one-period ahead), the log-index of the VIX200, real GDP growth,
year-specific effects.

Model 1 2 3 4 5 6
const. −2.437

(−0.225)
−3.014
(−0.277)

−1.624
(−0.225)

−1.632
(−0.225)

−0.407
(−0.037)

0.130
(0.018)

Eit (rt+1) −0.191
(−7.657)

−0.188
(−7.521)

−0.185
(−7.397)

−0.187
(−7.479)

−0.194
(−7.742)

−0.195
(−7.787)

Eit (Vt+1) 0.109
(5.001)

0.103
(4.718)

0.103
(4.708)

0.098
(4.433)

0.085
(3.899)

0.086
(3.908)

male −0.363
(−10.408)

−0.374
(−10.670)

−0.394
(−11.169)

−0.367
(−10.344)

−0.423
(−6.076)

inv. exp.(<10yrs) −0.105
(−2.321)

−0.017
(−0.358)

−0.027
(−0.563)

−0.229
(−2.612)

inv. exp.(>20yrs) 0.128
(3.480)

0.131
(3.544)

0.126
(3.409)

−0.135
(−1.451)

age 65+ 0.296
(7.146)

0.159
(3.663)

−0.165
(−1.314)

Income - low 0.114
(2.436)

−0.119
(−1.014)

Income - high −0.283
(−6.018)

−0.304
(−3.289)

male × age 65+ 0.079
(0.987)

inv. exp.(<10yrs) × age 65+ 0.270
(2.559)

inv. exp.(>20yrs) × age 65+ 0.310
(3.051)

Income - low × age 65+ 0.269
(2.105)

Income - high × age 65+ 0.020
(0.184)
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Table 5: Comparing estimates for respondents aged 55 years or less

All respondents Aged 55 or less
Coeff t-stat Coeff t-stat

Buying vs Selling
Eit (rt+1) 1.0438 17.327 1.2213 9.3935
Eit (Vt+1) -0.49484 -8.9756 -0.73886 -6.3683

male -0.08760 -0.94067 -0.37277 -1.9479
inv. exp.(<10yrs) -0.3001 -2.4602 -0.059463 -0.32599

Income - low -0.1286 -1.0423 0.02002 0.066251
Income - high 0.021676 0.17664 0.409 1.7113

Holding vs Trading
Eit (rt+1) -0.19419 -7.7426 -0.21932 -4.0783
Eit (Vt+1) 0.085946 3.8985 -0.0021052 -0.045361

male -0.3665 -10.344 -0.43847 -6.2358
inv. exp.(<10yrs) -0.026667 -0.56326 -0.12387 -1.7644

Income - low 0.11403 2.4363 -0.08554 -0.71943
Income - high -0.28344 -6.0184 -0.27952 -2.984
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Appendix A: Survey questions

The survey data was conducted quarterly over 8.5 years from 2009:Q1 to 2017:Q2. This
paper is concerned with the responses to the following questions (listed in order).

� Do you expect the returns on shares to be higher or lower or about the same, this time
next year?

Higher
Same
Lower

� Do you expect there to be more or less volatility in the share market this time next
year?

Less
Same
More

� What do you think people should be doing with their shares now?

Buying
Selling
Doing nothing

� Demographics

(1) Gender:
Male
Female

(2) Could you please tell me which age group you fall into, from the following groups?
18-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65 years and over

(3) What would be your households’ approximate pre-tax income?
Under $45,000
$45,000 - $65,000
$65,000 - $85,000
$85,000 - $105,000
more than $105,000

(4) Approximately how many years have you been investing in listed companies?
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Appendix B: Robustness to alternative specifications

Table B1. Hierarchical Logit Regression: Buying vs Selling

This table shows hierarchical logit regression estimates for the buy vs sell component of the
model after allowing for asymmetric responses to both risk and return expectations. Asym-
metricity is allowed for higher and lower expected returns (denoted by the +,− superscripts
on the expected return variable Eit (rt+1)). The sample covers the period 2009Q1 to 2017Q2.
Age, income, gender are discrete choice variables with each discrete choice associated with
a particular bin. t-statistics are in parentheses. The following controls are included in every
model: quarterly ASX200 returns (current, lagged and one-period ahead), annual ASX200
returns (current and lagged), the log-index of the ASX200, the quarterly percentage change
in the VIX200 (current, lagged and one-period ahead), the log-index of the VIX200, real
GDP growth, year-specific effects.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
a2 16.965

(0.972)
26.390
(0.972)

27.436
(1.008)

26.928
(0.988)

25.522
(0.937)

26.577
(0.973)

β21 [Eit (rt+1)
+] 0.911

(8.644)
0.913
(8.645)

0.913
(8.624)

0.916
(8.602)

0.917
(8.656)

0.917
(8.634)

β22 [Eit (rt+1)
−] −1.152

(−11.327)
−1.150
(−11.287)

−1.159
(−11.341)

−1.161
(−11.339)

−1.163
(−11.368)

−1.161
(−11.329)

β23 [Eit (Vt+1)] −0.491
(−8.972)

−0.492
(−8.973)

−0.494
(−9.001)

−0.493
(−8.973)

−0.492
(−8.960)

−0.494
(−8.971)

male −0.034
(−0.370)

−0.055
(−0.593)

−0.064
(−0.693)

−0.079
(−0.852)

−0.309
(−1.717)

inv. exp. (<10yrs) −0.365
(−3.135)

−0.303
(−2.487)

−0.305
(−2.504)

0.093
(0.419)

inv. exp. (>20yrs) −0.001
(−0.008)

0.010
(0.099)

0.008
(0.081)

0.171
(0.741)

age 65+ 0.182
(1.723)

0.229
(2.083)

0.622
(1.935)

Income - low −0.128
(−1.041)

0.031
(0.107)

Income - high 0.020
(0.165)

0.338
(1.514)

male × age 65+ 0.307
(1.458)

inv. exp. (<10yrs) × age 65+ −0.589
(−2.218)

inv. exp. (>20yrs) × age 65+ −0.188
(−0.739)

Income - low × age 65+ −0.238
(−0.745)

Income - high × age 65+ −0.451
(−1.690)
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Table B2. Hierarchical Logit Regression: Holding vs Trading

This table shows hierarchical logit regression estimates for the hold vs trade component of
the model after allowing for asymmetric responses to both risk and return expectations.
Asymmetricity is allowed for higher and lower expected returns (denoted by the +,− su-
perscripts on the expected return variable Eit (rt+1)). The sample covers the period 2009Q1
to 2017Q2. Age, income, gender are discrete choice variables with each discrete choice as-
sociated with a particular bin. t-statistics are in parentheses. The following controls are
included in every model: quarterly ASX200 returns (current, lagged and one-period ahead),
annual ASX200 returns (current and lagged), the log-index of the ASX200, the quarterly
percentage change in the VIX200 (current, lagged and one-period ahead), the log-index of
the VIX200, real GDP growth, year-specific effects.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
a1 0.282

(0.026)
−0.326
(−0.029)

0.948
(0.087)

1.014
(0.092)

2.257
(0.206)

2.837
(0.259)

β11 [Eit (rt+1)
+] −0.498

(−13.544)
−0.487
(−13.199)

−0.481
(−13.004)

−0.487
(−13.140)

−0.488
(−13.167)

−0.488
(−13.178)

β12 [Eit (rt+1)
−] −0.301

(−6.156)
−0.290
(−5.922)

−0.287
(−5.847)

−0.290
(−5.900)

−0.275
(−5.581)

−0.272
(−5.535)

β13 [Eit (Vt+1)] 0.119
(5.492)

0.113
(5.187)

0.112
(5.167)

0.107
(4.886)

0.096
(4.357)

0.096
(4.358)

male −0.352
(−10.080)

−0.363
(−10.337)

−0.383
(−10.853)

−0.356
(−10.040)

−0.421
(−6.049)

inv. exp. (<10yrs) −0.109
(−2.385)

−0.018
(−0.374)

−0.028
(−0.583)

−0.230
(−2.623)

inv. exp. (>20yrs) 0.115
(3.129)

0.118
(3.195)

0.114
(3.066)

−0.139
(−1.492)

age 65+ 0.305
(7.341)

0.171
(3.921)

−0.170
(−1.352)

Income - low 0.111
(2.364)

−0.122
(−1.041)

Income - high −0.279
(−5.917)

−0.312
(−3.381)

male × age 65+ 0.092
(1.135)

inv. exp. (<10yrs) × age 65+ 0.272
(2.579)

inv. exp. (>20yrs) × age 65+ 0.300
(2.949)

Income - low × age 65+ 0.271
(2.117)

Income - high × age 65+ 0.038
(0.356)

34



Table B3. Hierarchical Logit Regression: Buying vs Selling

This table shows hierarchical logit regression estimates for the buy vs sell component of the
model after allowing for asymmetric responses to both risk and return expectations. Asym-
metricity is allowed for higher and lower expected returns and volatilities (denoted by the
+,− superscripts on the expected return and expected volatility variables Eit (rt+1) , Eit (Vt+1)
respectively). The sample covers the period 2009Q1 to 2017Q2. Age, income, gender are dis-
crete choice variables with each discrete choice associated with a particular bin. t-statistics
are in parentheses. The following controls are included in every model: quarterly ASX200 re-
turns (current, lagged and one-period ahead), annual ASX200 returns (current and lagged),
the log-index of the ASX200, the quarterly percentage change in the VIX200 (current, lagged
and one-period ahead), the log-index of the VIX200, real GDP growth, year-specific effects.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
a2 25.667

(0.972)
25.651
(0.924)

26.643
(0.978)

26.116
(0.959)

24.707
(0.907)

25.742
(0.943)

β21 [Eit (rt+1)
+] 0.922

(8.596)
0.925
(8.598)

0.923
(8.564)

0.921
(8.532)

0.927
(8.590)

0.927
(8.557)

β22 [Eit (rt+1)
−] −1.139

(−10.955)
−1.138
(−10.195)

−1.148
(−10.976)

−1.150
(−10.981)

−1.152
(−10.998)

−1.151
(−10.966)

β23 [Eit (Vt+1)
+] −0.538

(−5.333)
−0.539
(−5.339)

−0.536
(−5.299)

−0.532
(−5.247)

−0.535
(−5.276)

−0.532
(−5.248)

β24 [Eit (Vt+1)
−] 0.434

(3.801)
0.435
(3.804)

0.444
(3.872)

0.447
(3.893)

0.442
(3.846)

0.448
(3.892)

male −0.034
(−0.375)

−0.055
(−0.597)

−0.064
(−0.695)

−0.079
(−0.857)

−0.308
(−1.711)

inv. exp. (<10yrs) −0.365
(−3.128)

−0.303
(−2.484)

−0.304
(−2.501)

0.093
(0.422)

inv. exp. (>20yrs) −0.001
(−0.008)

0.010
(0.097)

0.008
(0.079)

0.172
(0.744)

age 65+ 0.181
(1.712)

0.229
(2.076)

0.623
(1.938)

Income - low −0.129
(−1.047)

0.032
(0.112)

Income - high 0.021
(0.170)

0.338
(1.515)

male × age 65+ 0.305
(1.448)

inv. exp. (<10yrs) × age 65+ −0.589
(−2.220)

inv. exp. (>20yrs) × age 65+ −0.189
(−0.744)

Income - low × age 65+ −0.240
(−0.752)

Income - high × age 65+ −0.451
(−1.688)
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Table B4. Hierarchical Logit Regression: Holding vs Trading

This table shows hierarchical logit regression estimates for the hold vs trade component
of the model after allowing for asymmetric responses to both risk and return expecta-
tions. Asymmetricity is allowed for higher and lower expected returns and volatilities (de-
noted by the +,− superscripts on the expected return and expected volatility variables
Eit (rt+1) , Eit (Vt+1) respectively). The sample covers the period 2009Q1 to 2017Q2. Age,
income, gender are discrete choice variables with each discrete choice associated with a par-
ticular bin. t-statistics are in parentheses. The following controls are included in every
model: quarterly ASX200 returns (current, lagged and one-period ahead), annual ASX200
returns (current and lagged), the log-index of the ASX200, the quarterly percentage change
in the VIX200 (current, lagged and one-period ahead), the log-index of the VIX200, real
GDP growth, year-specific effects.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
a1 1.681

(0.154)
1.127
(0.103)

2.342
(0.214)

2.381
(0.218)

3.494
(0.319)

4.054
(0.370)

β11 [Eit (rt+1)
+] −0.456

(−12.097)
−0.444
(−11.747)

−0.439
(−11.588)

−0.446
(−11.751)

−0.451
(−11.856)

−0.452
(−11.895)

β12 [Eit (rt+1)
−] −0.254

(−5.108)
−0.243
(−4.872)

−0.241
(−4.823)

−0.245
(−4.900)

−0.233
(−4.650)

−0.232
(−4.628)

β13 [Eit (Vt+1)
+] −0.061

(−1.413)
−0.070
(−1.616)

−0.067
(−1.539)

−0.067
(−1.540)

−0.067
(−1.533)

−0.063
(−1.438)

β14 [Eit (Vt+1)
−] −0.291

(−6.959)
−0.287
(−6.855)

−0.284
(−6.758)

−0.273
(−6.479)

−0.251
(−5.939)

−0.247
(−5.844)

male −0.354
(−10.116)

−0.364
(−10.369)

−0.384
(−10.877)

−0.357
(−10.071)

−0.423
(−6.070)

inv. exp. (<10yrs) −0.108
(−2.376)

−0.018
(−0.387)

−0.028
(−0.593)

−0.225
(−2.567)

inv. exp. (>20yrs) 0.112
(3.046)

0.115
(3.119)

0.111
(2.999)

−0.134
(−1.439)

age 65+ 0.301
(7.245)

0.169
(3.875)

−0.161
(−1.283)

Income - low 0.111
(2.366)

−0.113
(−0.967)

Income - high −0.274
(−5.812)

−0.304
(−3.289)

male × age 65+ 0.092
(1.139)

inv. exp. (<10yrs) × age 65+ 0.265
(2.510)

inv. exp. (>20yrs) × age 65+ 0.291
(2.860)

Income - low × age 65+ 0.261
(2.036)

Income - high × age 65+ 0.033
(0.311)
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Appendix C: A Dynamic Model of Portfolio Choice with

Proportional Transaction Costs

In this appendix we briefly present a more general model on the portfolio choice decision
with proportional transaction costs. The intention is to show that the decision rule obtained
under mean-variance preferences in a static setting is not restrictive. We roughly follow
Davis and Norman (1990). The detailed proof is available upon request.

Consider a time period between [0, T ]. An investor maximizes expected utility:

maxE

[∫ T

0

e−δtu(ct)dt

]
, (19)

where the utility function is given by HARA utility of the form, (c1−γ − 1)/(1 − γ), γ > 0
with the understanding that γ = 0 corresponds log utility log(c).

The investor can invest in a risky stock and a money market account. We assume that
the risk-free rate is constant r > 0 and the stock price follows:

St = S0 +

∫ t

0

µSτdτ +

∫ t

0

σSτdZτ , τ ∈ [0, T ], (20)

where µ > r > 0, σ > 0 are two constants, and Zt is a standard Brownian motion. With-
out the transaction costs, the money market account balances, αt, and the stock account
balances, θt, evolve as:

dαt = (rαt − ct)dt (21)

dθt = µθtdt+ σθtdZt. (22)

In this case, one can define the wealth of the investor, Wt, as the sum of the money market
account balances and the stock account balances,

dWt = (rWt − ct)dt+ (µ− r)θtdt+ σθtdZt. (23)

Here Wt becomes the state variable and (ct, θt) are the choice variables for the maximization
problem.

When transaction costs are present, we have to separately consider buying and selling.
Assume the transaction cost is proportional to the amount traded, in addition to potentially
different buying and selling costs, denoted as ηb, ηs respectively. The evolution of the money
market account and the stock account follow

dαt = (rαt − ct)dt− (1 + ηb)φbdt+ (1− ηs)φsdt (24)

dθt = (µθt + φb − φs)dt+ σθtdZt, (25)

where φb, φs are the buying and selling amount of the stock.
One can show that there exists a viscosity solution to this problem such that there are

two boundaries on the (αt, θt) surfaces, which separate the whole space into three regions:
buy, hold and sell. The actual boundary is a function of transaction costs, beliefs regarding
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expected returns and the risk-free rate. In the buy and sell regions, the investor will imme-
diately trade up to the boundary between the buy and hold, sell and hold regions. Within
the hold region, the investor does not trade at all. The Sharpe Ratio, (µ− r)/σ is within the
no trading region. In fact, when the transaction cost is relatively small, one can characterize
the boundaries analytically using the approximation method. This result in the boundary
is a function of the first two moments (mean and variances) (Muhle-Karbe et al., 2017).

In summary, the three regions of buying, holding, and selling exist in the general dynamic
model with HARA utility and geometric Brownian motion in stock prices. Under propor-
tional transaction costs, the boundaries are straight lines and the solution is a function of
the mean and variance.
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Appendix D: Proof of the Trading Conditions under

Proportional Transaction Costs

Consider a model where an investor’s preference consists of two components. The first
component is the standard utility function of future portfolio wealth, u(W ). The second
component is a wedge/friction effect on stock holdings. In other words, the investor takes
the current stock holding θ0 as the reference point. Specifically, investor preferences take the
form:

V (θ0) = E(u(W )) + ν(φb − ξφs)E(Rs), (26)

where ν ≥ 0 captures the relative magnitude of the friction on the utility function, and ξ ≥ 1
reflects the presence of asymmetry effects between buying and selling in the investor’s overall
utility. The terms φb, φs represent the amount of buying and selling respectively. Compared
with the utility gains from holding additional stocks, the specification allows for the agent’s
loss to be greater when she sells the same amount of stocks. Following from the literature
on behavioural biases, we assume the two components are additive.

For convenience, we also focus on the mean-variance expression for u(W ). This is because
investors’ beliefs are often assumed to focus on expected returns and volatility. To generate
a closed form solution, we assume that E(u(W )) takes the following format:

E(u(W )) = E(Rp)−
1

2
γσ2

p, (27)

where γ > 0 captures the investor’s characteristics such as risk aversion.
To show the role frictions/behavioural effects play on the decision to not trade (hold) or

trade (buy/sell) consider, for simplicity, a static 2-period setting, t = 0, 1. In this setting,
there are only two assets: a risky stock paying gross returns Rs and a risk-free money
market asset with gross returns Rf at time t = 1. An investor has initial wealth W0 with θ0
proportion invested in the stock. For simplicity, we normalize W0 = 1. The resulting gross
portfolio return is given by:

Rp = (θ0 + φb − φs)Rs + (1− θ0 − φb + φs)Rf . (28)

The agent’s problem can be written as

max
φb,φs

V (Rp),

subject to φb ≥ 0, φs ≥ 0.
Denote the Lagrangian multipliers associated with the two constraints as λb, λs respec-

tively.

(1 + ν)E(Rs)−Rf − γ(φ0 + φb − φs)σ2
s + λb = 0

−((1 + νξ)E(Rs)−Rf ) + γ(φ0 + φb − φs)σ2
s + λs = 0
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The two Kuhn-Tucker conditions are:

φbλb = 0

φsλs = 0.

There are four conditions, which we discuss in turn:

(i) λb = λs = 0: This is not applicable as it implies that the constraints are not binding
(i.e. an agent will buy and sell simultaneously).

(ii) λb = 0, λs > 0. This is the case where the buying constraint is not binding, so the
agent buys: φb > 0, φs = 0. We can derive this condition from the first FOC:

φb > 0 : (1 + ν)E(Rs)−Rf > γσ2
sθ0.

(iii) λb > 0, λs = 0. This is the case in which only the selling constraint is not binding.
Namely the agent only sells, φb = 0, φs > 0. We derive this from the second FOC:

φs > 0 : (1 + νξ)E(Rs)−Rf < γσ2
sθ0.

(iv) λb > 0, λs > 0. This is the case when both constraints are binding, φb = φs = 0. For
this to happen, the following two conditions must hold:

(1 + ν)E(Rs)−Rf < γσ2
sθ0

(1 + νξ)E(Rs)−Rf > γσ2
sθ0.

The upshot of the condition that φb ≥ 0, φs ≥ 0 is that there are two bounds, B and B,
which show how the presence of ν, ξ affects the trading decision. In particular, the conditions
show that the region of no trade depends on the relative magnitude of the effect ν and the
magnitude of the asymmetry ξ between buying and selling.
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