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Abstract
In contrast to the standard economics theory, an analysis of the Survey of Consumer
Finance shows that wealthy investors have a higher return on their stocks than their
poorer counterparts. The paper presents a general financial and economic theory of risk
and search behavior to address the question if why wealthy investors have a higher return
on their stocks. Two additional facts emerge: (i) wealthy investors employ more
productive search efforts, and (ii) financial risk bearing and search efforts are
complementary. This study develops an explanation for the wealth inequality and the
equity premium puzzle as well as the policy implications of the privatization of social

security.
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Introduction

Utilizing data from the Survey of Consumer Finance — (SCF), three facts emerge.
First, wealthy investors have a higher return on their stocks than those who are less
wealthy. Second, wealthy investors adopt a more productive strategy of search activity.
Third, there is a complementary relationship between financial risk bearing and search
for stocks; the greater the financial risk-bearing', the greater the search effort, ceteris
paribus. The intuition behind the third fact is that investors who bear high financial risks
search more intensively to smooth and to lower the portfolio risk. These facts present a
challenge to the “standard” asset pricing theory, which assumes that the return on stocks
is fixed and uncorrelated with wealth.

The purpose of this study is to provide explanations for the above financial facts, as
well as to find out what is “missing” in the standard theory. The paper begins by
characterizing what determines the return on stock. In fact, the return on stock is a
function of the investor’s financial risk-bearing and the search effort employed when
buying stocks. The greater the risk taking, the higher the expected return, and also, the
greater the search effort, the higher the expected return. The relationship between our
search and risk bearing theory and Markowitz's mean-variance efficient frontier is that
the more intense the search is, the closer the expected portfolio’s return to the
Markowitz's mean-variance efficient frontier.

The present model follows in the spirit of Lucas’s (1978) asset pricing model by
adding another factor which is the search effort. Lucas’ main concern was equilibrium

asset pricing whereas our main concern is individual’s returns and the factors that

! Risk-bearing is measured by the amount of risk that an investor is willing to tolerate for higher expected
return; more elaboration follows in the data description.



determine the returns. The model introduces two types of search: informal and
professional search. The informal search method summarizes investors’ personal search
efforts which include utilization of the internet, newspapers and magazines, while
professional search methods are the services that provided by professional experts
including financial planners and brokers. In fact, not only are there different types of
search, but there are also differences in the cost of search for each type. There is a time
opportunity cost for informal searches, whereas there is a pecuniary cost for professional
searches®. Thus, we expect investors who have higher opportunity cost for time to
employ less informal searches.

Indeed, the theoretical model as well as the data shows that wealthy investors utilize
less informal and more professional searches than poorer counterparts. Since we observe
different patterns of search, we cannot conclude that wealthy investors employ higher
levels of search. So we estimate the productivity of each type of search to find out
whether different patterns of search cause the discrepancy on the return on stocks.
Another econometrics goal is to estimate the investor’s search efficiency. Although we
observe each investor’s informal and professional search effort employed, we do not
observe the search effectiveness of each investor. Therefore, to estimate the productivity
of each search type as well as the investors’ searches effectiveness we use the Heckman
(1976) procedure which enables us to estimate the investors’ search efficiency by using
the selectivity bias of participation in the stock market.

The main estimation result shows that the differences among the search patterns

explain 29 percent of discrepancy on the return on stocks between the wealthy and the

2 A study by Vissing-Jorgensen (2002) shows that the search effort cost explains the limited participation in
the stock market but the study does not estimate the contribution of the search on the return on stocks.



less wealthy. The paper shed lights and has implication on wealth inequality, equity
premium puzzle, and social security reform. First, higher returns on stocks for wealthy
people provide another explanation to the wealth inequality in particular for top tails’.
Second, we find a big variation on the return on stocks that raises the issue of whether the
S&P 500 index is a good proxy to the representative agent and also variability of the
consumption growth rate in the cross sectional level®. Finally, privatization of social
security will benefit wealthy people by enabling them to have a more productive social
security plan.

The rest of the paper proceeds as follows. The data are described in section I, and the
financial facts are reported in section II. To illustrate the theory, a two period model is
introduced in section IIl. The estimation results are reported in section IV. The
implication of the theory and the results are presented in section V; I draw conclusions in

section VI.

1. The Data

Cross-section data are analyzed from Survey of Consumer Finance- SCF. The SCF
provides detailed information on U.S. assets and liabilities, labor force participation, and
social demographic characteristics. The survey also collects information on total family
earnings and wealth. The actual number of respondents is 4,309 where for each
observation there are another 5 imputed observations, thus, the number of observations in

the full dataset 21,545 is five times. Since this study is mainly concerned with

3 See Bonaparte (2005 b) for the influence of the assets return on the wealth inequality distribution.
* For more details see Bonaparte (2005 a) where he discusses the reconciliation between cross-section and
time-series.



stockholders®, descriptive statistics are distinguished between stockholders and non-
stockholders. Table 1 reports the descriptive statistics of the stockholder in Panel A,
whereas the non-stockholders are reported in Panel B. Three key variables are described:
the return on stocks, the willingness to bear financial risk variable, and the search effort

that are employed by investors when they buy stocks.

A. Return on stocks

The SCF gathers information about the percent gained/lost (hereafter return) on stock
since it was obtained for those who own publicly traded stocks. The return on stocks
measures the unrealized capital gain/lost in the household's stock holdings, not the
average return of each stock the household owns. Since we do not know the vintage of
the asset, the data is adjusted by length of the time where the stocks were hold. The
adjustment variable is defined as the number of stocks holding in different company
divided by the number of trades per year. We assume that the hazard function for a each
stock is the same but it varies across investors. The hazard time measures the length of
time the stock has been hold.

All stock holders report data on the NDC, but only investor who hold brokerage
account provide information on the frequency of trading. In fact, about 74 percent of the
stock holders report that they have a brokerage account, thus, we impute data for the
other 26 percent of the missing values on trading. Brokerage account holders report data
about their trade frequency and the number of trades have been made on the past year.

Therefore, we define two different adjustment variables. The first one measures the time

> Stockholders are those who own publicly traded stock but not include stock that held through pension
accounts, annuities, and trusts.



frequency which is: hourly, daily, weekly, biweekly, twice a month, monthly, bimonthly,
quarterly, yearly, twice per year or every six month, and over two years, whereas the
second one accounts for the number of times they buy or sell stocks or other securities
over the past year. The descriptive statistics of the unadjusted return on stocks, the NDC,

and the number of trades are reported in Table 1 (Panel A).

B. The willingness to bear financial risk variable’

SCF provides self-reported attitude toward risk which is used widely in the literature
such as Haliassos and Bertaut (1995), Blume and Zeldes (1994), and Vissing-Jorgensen
(2002). SCF asks respondents “Which of the statements below comes closest to the
amount of financial risk that you and your (spouse/partner) are willing to take when you
save or make investments?”” The possible responses are:

1. Take substantial financial risks expecting to earn substantial returns.
2. Take above average financial risks expecting to earn above average returns.
3. Take average financial risks expecting to earn average returns.

4. Not willing to take any financial risks.

Table 2 reports the mean and median wealth for investors on each of the above types
of risk bearing. Although the median wealth is higher for those who are willing to bear
higher financial risk, the mean wealth results do not share the same tendency. However,

the difference in mean wealth between investors who are willing to take above average or

® This variable reflects the attitude toward financial risk but not the risk aversion of the investor. However,
it can be used as a proxy to the risk aversion.



substantial financial risk is statistically more significant than the mean wealth for those

who are willing to take only average risk.

C. Search Methods

SCF (1998) asks investors about the way that they search when making decisions
about savings and investments. The SCF provides about 19 search methods, where
investors are asked to choose up to ten methods’. Table 3 reports the listed methods as
well as the fraction of investors who use each of the methods. Indeed, the methods can be
divided into two categories: informal search and professional search. The categories are
distinguished by two aspects:

1. The cost of the method.

2. Whether the search is conducted by the investor herself or by renting the service

of an expert.

When reviewing the cost of the method, it is important to note that there are two different
costs: one is time opportunity cost and the other is pecuniary cost. The category in which
investors conduct the search by themselves and require time opportunity cost is called
“informal search”, whereas the category in which investors rent the service of experts and
incur a pecuniary cost is called a “professional search”. In particular, the following is the

match of each method with the appropriate category.

1. The Informal Search - includes calling around, reading newspapers or material in
the mail, and using information from television, radio, an online service, or

advertisements.

7 Only 1 percent of the entire sample uses all ten methods.



2. The Professional Search - includes using the service of one or more of the following
professionals: a lawyer, an accountant, a banker, a broker, and a financial planner.

Table 3 shows, among professional search methods, that using a financial planner for
managing the portfolio is the most frequent among investors. The search effort is
introduced by two variables, informal search and professional search. The informal
search variable is the sum of the informal methods that an investor uses; the professional
search variable is the sum of professional search methods that an investor uses. The

descriptive statistics of the search variables is reported in Table 4.

II. Financial Facts

In this section, the paper develops three main financial facts:

A. Fact 1- positive correlation between wealth and return

The correlation between gross wealth as well as initial wealth and the return on stocks
is explored via two different ways. One possible way is to look to the average wealth for
those who have absolutely positive returns and compare them with those who have
negative returns. The second way is by employing a regression where the return on stocks
is the dependent variable, whereas the independent variables are the wealth level,
demographic characteristic variables, and the time adjustment.

Using SCF data sets from years 1989, 1992, 1995, 1998, and 2001, Table 5 reports
results on the average wealth for those with positive and negative returns, the difference,
and t-test on the difference on wealth level. The t-test measures whether the difference is

statistically significant. Of course, the t-test considers also the standard deviation for each



group of comparison. Across several years, we find that investors who have positive
returns on their stocks are wealthier than those who have negative return and the
difference in wealth is statistically significant.

We also employ a regression where the dependent variable is the return on stock, and
the independent variables are willingness to bear financial risk, gross wealth, or the initial
wealth®. We introduce the initial wealth since the gross wealth includes the financial gain
from the return on stocks whereas the initial wealth does not count that gain. The idea is
to neutralize the causality problem by subtracting the previous year’s financial earnings
from the gross wealth’. We exclude observations of those who have not participated in
the stock market since the purpose of this specific regression is only to show that gross
wealth and initial wealth are positively correlated with the return on stock'’. The results
of the regression are reported in Table 6.

The adjustment variable used is one that measures the NDC divided with the number
of trades over the past year. Using the other adjustment variable unremarkably change the
results. The main focus from Table 6 is on the coefficients of wealth levels. The result
shows that the coefficients of gross wealth and initial wealth are positive and significant.
Also, the hypothesis that the coefficient is zero has been rejected. Notice, the constant
coefficient is negative since it highlights investors who are not willing to take any
financial risk; the return on stock decreases if an investor does not take financial risk. The

results also show that the coefficient of the adjustment variable is positive and significant,

8 Initial wealth is gross wealth minus: dividend, gain/loss from the sale of stocks, bonds, and mutual funds,
and gain/loss in values of stocks and mutual funds.

® The causality issue is concerning what initially causes the wealth level of investors; is it because they
have higher returns on their stocks or high return because they have high initial wealth.

' In the estimation section, the estimation is conducted using not only stock holders but also the entire
sample. The purpose of this regression is as supportive evidence that wealth and returns are positively
correlated.



which means that those who hold more stocks for a shorter time of period would have a
higher return. By employing the same regression without the adjustment variable, the
coefficient of wealth level increases, thus, part of the correlation between wealth and the

return on stocks is explained from investors’ trades.

B. Fact 2 - Wealthy investors search more productively.

Since wealthy investors have more stocks, they have more incentive to search. On the
other hand, the time opportunity cost to search for stocks is higher for wealthy investors
than those who are less wealthy. Therefore, we expect the search effort to be lower for
wealthy investors due to the high opportunity cost. Indeed, there are two forces that work
in different directions.

Using the gross wealth variable, Table 7 reports the search methods for the top 25
percent wealthiest (top quartile) stockholders compared with the stockholders who are in
the bottom 25 percent of the wealthy. For each method, we report the fraction of
investors who use that method in each quartile. Table 7 shows that the top quartile has a
different search behavior than the bottom one. Since the time opportunity cost for
wealthy investors is higher than their counterparts, they use professional searches more
than informal searches, whereas the bottom quartile uses more informal searches than
professional searches. Wealthy stockholders benefit more from financial planners,
accountants, and brokers. Less wealthy investors, however, call around more; they rely
on magazines and newspapers, online services, and friends or relatives as they search for
stocks. For investors in the top quartile, however, the number of methods used is slightly

higher than those who are in the lowest quartile, but the t-statistic is significant at 1

10



percent level. Since the search behavior varies for different wealth levels, a theoretical
model is needed to explain the search risk behavior. These new facts suggest thinking

about a model that might generate them.

C. Fact 3 - investors who take substantial financial risk search more intensively
Table 8.a reports the fraction among investors who report that they are willing to take
substantial financial risk for each of the listed methods versus investors who report that
they are not willing to take any financial risk. It is important to mention that the method
of reporting the results in Tables 3, 7, and 8.a is widely used in the literature. Blau and
Robins'' (1990) and Holzer (1987) present summary statistics on the search choices of
employed and unemployed job seekers. The percentage using every method except two
(banker and self/spouse/partner) is higher for the investors who are willing to take
substantial financial risk. Most importantly, investors who are willing to take substantial
financial risk search more with both methods, informal and the professional searches.
Another way to show the complementary relationship between search and financial
risk bearing is by introducing a ratio that measures the total share of stocks from the
entire portfolio, (stock holdings divided by the total of non stock asset holdings). The
ratio reflects the relative of the risky investment from the less risky investment. The
correlation between this ratio and informal and professional search is positive; however,
since asset holdings are endogenous, this ratio is also endogenous variable. Thus, we
estimate the relationship between the ratio and search effort by employing a regression
where the ratio is the dependent variable over the informal and professional searches,

wealth level, and other demographic variables. Table 8.b reports the results where we

'"'See Tables 1 and 2 on pages 642 and 644.
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find positive coefficient on the informal and professional searches which let us to
conclude that there is a complementary relationship between search and risk bearing. In
the theoretical model, we show how an increase in the stock bond ratio increases both the

informal and professional searches.

III. A two Period Model

Following Lucas (1978) we introduce an economy with one asset called stock. While
Lucas introduces a general equilibrium model, we introduce a partial equilibrium model
with additional element - the search technology. The purpose of the model is to illustrate
the relationship between wealth and search behavior and the other financial facts that we
have described, a two period model is employed as a simple way to provide a framework

to understand the financial behavior of investors.

A. The Environment

Consider an economy occupied by heterogeneous agents with respect to their initial
wealth. Agents live for only two periods and want to maximize their lifetime utility from
consumption. To do so, they are allowed to save in the first period by purchasing assets
from the financial market. The financial market has one type of asset; risky assets. The
return on risky assets depends on the state of the “world”; the return in the good state is
denoted by R” whereas in the bad state is denoted by R* where R” > R".

Agents who decide to participate in the risky asset market have to pay a fixed cost F
and also to search for stock with high probability to yield high returns in the next period.

There are two types of search; informal and professional search. There is time

12



opportunity cost from informal search denoted by w* /; where w is the labor earnings
and 7 is the informal time search. Agents endowed with one unit of time that can be
dedicated for both labor and search for stocks. In addition, there is another search method
denoted by m that has a pecuniary cost. In the first period, agents choose the amount of
time to devote to the labor market and informal search, professional search, and stock and

bond holdings. For simplicity and tractability, a two-state simple version of the model is
presented as follows. The probability of being in the good state P” (E,m) is a function of

informal search ¢ and professional search m . The following is the two-state model:

Max U(c)+ ,B{pH (5, m)U(CH )+ (1 -p" (& m))U(CL )}

c,s',m,0<(<1
ST
c+s' <wl—0)+W —I(s")F —m

H H L L
¢’ =R"s', ¢ =R"s'

m=0, R= {RL,RH }, pH(ﬁ,m) is given
Suppose U is strictly concave, and let P(ﬁ,m) be a differentiable function with respect
to ¢, m. The first order condition with respect to s'./, and m are as follows
respectively:

1) —Ue)+ " (L.mR"U ")+ (1= p" (L.m)RU( =0, < = s'=0

(2) —wU'(c)+ﬂ{PéH(ﬁ,m)[U(cH)—U(cL)]}z0, < = ('=0

(3) ~U'(e)+ gl (emule” )-Ulct =0, < = m=0

13



Where P (¢,m) and P"(¢,m) are the derivative of the probability function with respect

to ¢ and m respectively. We specify the utility function as U (c)=L0g(c) and the

probability function to be in the good state as: P (E ,m; a) =a L + (1 - a) .
1+7 I+m

Where « is a known parameter that reflects the productivity of informal search over the

return on stock and (1 - a) is the professional search productivity.

Thus: P (t,m)= —ﬁ, P (t,m)= (i-a)

Thus, the expected return on stocks is simply: ER(E, m;a) = PH(E, m, a)(RH - R" )+ R".
In the Appendix (A) we solve for the policy function of the professional search. Here’s

the final result;

_(2*x1+x2)+\/(2*x1+x2)2 _4(xl)2 +4X1*(W+2W—((1M:0;)j1/2J

@ -

2*x1
B (1+ ) | wa v
Where x1 = ﬂ(l—a)Log(RH /RL) and x2 = —(l—a) .

Also, in equation (5) we find that relationship between informal and professional search.

(5) =1+ m)(wmjm -1

a

B. Demonstration of financial fact 1 and 2
Using the comparative static results of the first order conditions, the next step is to

show how the benchmark model illustrates the financial facts that we described. On
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financial Fact 1 we showed that gross wealth as well as the initial wealth is positively

correlated with the return on stocks. To illustrate that, recall equation (4):

_(2*x1+x2)+\/(2*x1+x2)2 —4(x1)2 +4x1*(W+2w—((WOC)jUZJ

-«
@ =

2*xl1
Since x1 and x2 are positives, an increase on wealth W increases the professional
search. Also, equation (5) shows that an increase on the professional search increases the
informal search as well. Thus, an increase on the initial wealth W increases the
professional search and informal search and thus increases the expected return on stocks.
The affect of wage rate on the informal search as well as on the professional search is
not clear, thus, because we calculate the reduced form of the search, we calculate the
informal and professional search data for different wage rates and by parameterization

our benchmark model. We introduce two different wage rates, high and low. While the

low wage rate is w" =37,492 which simply the average wage is for stock holders, the

high wage rate w” is one and half times the average. The other parameters R" and R"”
are specified as follows. We specify R” =R +c and R* =R —o. Where R =1.17 is
the average return and o =112/2 is one half standard deviation. This approach of
specification is used by M&P when they specify the consumption growth rate on the
good and bad states. Finally the discount factor stands at f =.97, the search technology
parameter o = 0.5, and the fixed cost participation F' =10 dollars. Figure 2 and 3 depicts
the relationship between the search method and wage rate. It is important to mention that
for different specification of the parameters would not change our inferences as far as we

maintain that R” > R* and w" > w".
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Figure 2: the informal search for different wage rates
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Figure 3: the professional search for different wage rates
Notice that wT then ¢ since when the time opportunity cost increases, the informal
search decreases. Equation (5) shows substitution relationship between professional

search and informal search for different levels of wages.
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C. Demonstration of financial fact 3
In the financial fact 3 we find that there is a complementary relationship between
financial risk bearing and the search effort. To illustrate financial fact 3, we extend our

model by introducing another riskless asset called a bond where the return on this asset is

deterministic and equal to R/, where R" <R’ <R". Thus, the formal model is as

follows':

Max U(c) + ﬂ{pH (ﬁ, m)U(CH )+ (1 - PH(& m))U(CL )}

c,s',b',m,0</<l1

ST
c+s' +b <wl—0)+W —I(s")F —m
¢ =R'p +R"S, c¢" =R'b' +R"S'
m=>0, R = {RL,RH}, pH(ﬁ,m) is given
The first order condition with respect to s',b",¢, and m are as follows respectively:
6) -U'e)+Blp" (C.m)R"U(c" )+ (1- p" (L.m)RU'(c* )} =0, < = s'=0
(7) ~U'(c)+ ﬁRf{pH(&m)U'(cH)wL (l - pH(ﬁ,m))U'(cL )}: 0, < = 0b=0
8) —wU'(e)+ P! (e.mulc” )-Ulc =0, < = =0

9) ~U'(c)+ ﬁ{Pf (ﬁ,m)[U(cH)— U(cL )]}: 0, < = m=0

Proposition - Corner solution - If r >ER , then s'=0, then U (cH ): U (cL), and thus

the constraints in equations (3)& (4) are not binding, thus ¢ = m = 0. Therefore, b’ > 0 if

the investor saves and thus the constraint from equation (2) binds.

12 1t is important to mention that by parameterzing the model and simulating data on wealth, financial facts
1 and 2 are still holding.
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Notice from the first order conditions (8) and (9) we derive the relationship between
informal and professional search that we derived on equation (5).

Recall equations (6) and (7), then we have:

" (e.m)R" U™ )+ (1= p" (m)R' U = R p" (.mpU'(e” )+ (1= p" (Lm)U (e )

Again, we assume that U(c) = Log(c), thus:

{pﬂ(z,m)RHcL + (1= p" (¢.m)R"c" } _ Rf{p”(e,m)& +1 —pH(z,m))cH}

L
CHCL CHC

PR +(1_pH)RLCH =prHCL _I_Rf(l_pH)cH

¢t p"(R" =R )=c"(1- p" R’ - RY)

1-p" R’ — R
Let denote ¢ = ( pg(RXH —Rf) ) Then, ¢ =¢*c” , but:

¢ =R'b' + RS/, c" =R’ +R"s'

Then, R'B’ + R"s' = (R'b + R"s')*¢, divide both sides by b', then we have:

R’ +RL%:(R"+RH%)*t

!

: .S . .
Thus, an increase on the ratio — decreases #(-), and also an increases on the informal or

professional searches also decreases #(-). Thus, the relationship between the stock bonds

18



ratio and the informal and professional searches is complementary which is exactly what

we have introduced in financial fact (3)

IV. Estimation and Results

Although wealthy investors employ more professional searches, less wealthy
investors employ more informal searches. Thus, we cannot derive a conclusion that
wealthy investors employ a higher level of search. The estimation is aimed to provide
whether professional search is more productive than the informal search, and whether
search productivity for wealthy investors is higher. If so, then we can conclude that even
though wealthy investors search less informally, the professional search is so productive
that it exceeds the deficiency in the informal search. Estimating the effect of search on
the return on stocks has an econometric problem: the unobserved investors’ search
efficiency. While the quantitative informal and professional search efforts are observable,

investor’s search efficiency is not observable to econometricians, but it is observed by the

investor herself. Formally, let specify the return on stock R; for investor i as:

R’ = R(Ei,mi;9|x)+ £y +Vy;
Such that:

R(¢,,PR;6x)=6,,+O,m.; 6=(6,:6,)
Where the vector 6 is the technology parameter to estimate and x is a vector of
demographic characteristic variables. The above equation specifies the investor i ’s return

on stock, given her participation in the stock market, as a function of observable

predictors of return on stocks. The two transitory random components (&,, andv) are
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distinguished conceptually, while &,, summarizes the observable search efficiency of an
investor, the v, addresses the idiosyncratic shock or the aggregate shock, and

v, ~ N(0,0,). These random shocks are assumed to be independent of all the other

variables in the model as well as reciprocally independent. While the two random

components are unobservable by the econometrician, the investor observes &,, prior to
the participation decision but does not observe the shocksv ;. Taking the expectation of

RY:

1

E(Rl:‘): R(Ki,mi;é?x)+ £y

Since we don’t observe the search efficiency ¢,,, estimating the return on stock over

the search variables would generate biased estimators. Notice, we observe the return on
stocks only for those who participate in the stock market, and there are only 19 percent of
investors who participate in the stock market; which means we have a selectivity bias.
Correcting for the selectivity bias is following the Heckman (1976) procedure. Using the
selectivity-corrected stock’s return, we can estimate the parameter vector € and the
inverse mills ratio. The inverse Mills ratio represents the search productivity and the
financial risk bearing that an investor is willing to bear. To correct the selection bias, I
introduce a variable that affects the search cost and consequently the participation in the
stock market. The instrument chosen is consistent with a study by Harrison Hong, Jeffrey
D. Kubic, and Jeremy Stein (2001) where they present a theory regarding social
interaction and stock-market participation, in which they find consistent evidence that
“the impact of household sociability is indeed stronger in states where stock-market rates

are higher and sociability generates an increase in the participation rate.” The SCF
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provides a regional variable called the Census Region'’. Thus, we generate an instrument
that takes the value of the region stock market participation rate that affects the stock
market participation cost but does not affect the expected return on stocks. In Appendix
B, we report the econometric method used to correct the selectivity bias estimator.

Table 9 reports the estimation results of the parameters. While the return on stock
(second column) reports the estimation results for the dependent variable, the third
column reports the stock market participation estimation results of the entire sample.

Column 4 reports the result when we don’t consider the selection problem, hence &, =0

for all the investors. Notice how the results are different when we add the correcting term
instead of estimating without considering the selectivity issue. The mean difference
return between top wealthy quartile and bottom quartile from the estimated expected
value of the dependent variable is about 28 percent, which is fairly close to the actual
data, 25.7 percent.

Before discussing the issue of search productivity, let’s denote the estimated
coefficients B” and B° of the informal and professional search variables in the

% and B> in the selection equation. Notice that the

dependent equation and f
contribution of the informal and professional search variables on the return on stock is

not entirely S and B2 since it is also dependent on the inverse mills ratio.

1 Although the SCF does not provide data about an investor’s state, data about the region is provided. By
contacting Senior Economist and Project Director Survey of Consumer Finances, he explains that “The
SCF is not designed to be representative at the state level ... the selection of respondents within these areas
in the SCF sample is made to balance population groups across regions, but not within states.”
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A. Whatis the search productivity?
Wooldridge (2002) defines, with analogue to the present study, search method

productivity as the partial effect of the search method ¢ or m on the expected return

E(RS x, Participation = 1), which is not entirely determined by 3, and S since there is

additional adjustment factor. Namely, the informal search productivity is:

P .« . . — 1
X, a;t;czpatlon ) _ ,BzD . (Sel * y * A(C{x_b + ﬂ(c):|
(o3

OB(R®

Where /1() is the inverse Mills ratio and c¢ =x_b. Also, xb is the fitted value of the
o

selection equation, and o is the standard error of the residuals in the return on stocks
equation (depended equation). Finally, y = p* o, where p is the correlation between
the error terms in the selection and the dependent equations.

Similarly, the professional search productivity is:

x, Participation = 1) Ry Ly LR A(C){x_lﬂ_ /’L(c)}
om o

OB(R®

B. So, why do wealthy investors have a higher return on their stocks?

Table 10 summarizes the average productivity of informal and professional searches
of top and lower quartiles. It shows that top quartile investors search more productively
with both informal and professional search methods. Indeed, wealthy investors have a
higher return on their stocks than the poorer counterparts since they are willing to bear
higher financial risk and search in a more productive way. To show that, first, not only do
wealthy investors employ more professional searches, but they also have higher

productivity in both informal and professional searches. The last row in Table 9 reports
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the contribution to the search on the return on stocks, and the difference in the return
caused by the search efforts employed by the top and bottom quartiles.

The search effort generates about an 8.9 percent difference in return on stocks
between the top quartile and the bottom quartile, which is about 29 percent of the total
difference in the means between the top and bottom quartiles. Notice the other part is
caused by the demographic characteristics variables that are in the return equation as well

as idiosyncratic shocks or other unobservable factors.

V. The Implication of the Search Technology

The financial findings as well as the theoretical model presented in this paper have
several implications. In particular, there is an implication on a timely issue such as social
security privatization, as well as over other concerns such as the equity premium puzzle

and skewed wealth distribution. The following points are main implications of the theory.

A. Privatizing social security would deepen the gap between the retired wealthy and
retired less wealthy, since not only do wealthy people save more than poor people, but
also the return for a given investment for the wealthy is almost double than for their
poorer counterparts. Indeed, privatizing social security would provide more security for
the wealthy and render the poor less of a beneficiary of social assistance, since they

would have to work harder to close the gap in the return of social security investments.

B. Mehra and Prescott (1985) concludes that the representative agent is averse to the

highly procyclical risk associated with stock returns. However, there model is absent

23



from financial friction such as search. In fact, the search technology is not another
financial friction since in the search for stock technology, we allow investors to smooth
the financial risk by searching for potentially good stocks with high expected return and
less volatility. Considering the search environment, the 6.18 percent risk premium is

explained not only by the risk aversion but also by the search employed in the market.
In M&P: Risk premium = R**” — R/ = 6.18 = G(Risk aversion)
Whereas in my study:  Risk premium = R**” — R/ = 6.18 = G(Risk aversion, Search)

Where R*“" is the S&P index, R’ is the risk free return, and G(-) is a function.

C. Of course that search effort is costly, and thus, the return on stock is not only the
actual return R**”, but R**" minus the search effort costs. Namely, let’s define the “net”
return on stocks as R" :

RY — R¥P(t,m)—wl —m—1I(s')*F

S

Which is clearly RY < R.

Thus, in the search for stocks technology, the premium is lower.

D. Another implication of this study on the equity premium puzzle is that the distribution
of households’ actual return is different and has a bigger variation than the S&P 500
distribution, which questions the validity of the S&P index as a good proxy for

households’ actual return.

24



E. Another implication of the theory is regarding wealth distribution. This paper sheds
light on the skewed wealth distribution where the top quintile gains more and more
wealth. Figure 2 shows the skewed distribution of individuals’ returns on stocks; perhaps
that skewed distribution generates the skewed wealth distribution. I mention this because
earnings shocks cannot explain the wealth skewed distribution very well. If the
investment of wealthy investors is more productive than those who are less wealthy, then

“the rich become richer and the poor become poorer”.
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VI. Conclusion

The paper presents a pioneering empirical study on search for stock, which places it
together with other empirical search studies, such as search for job. The unique element
in the search for stock that differs from other search families is the financial risk bearing
for investors. In fact, the current paper bridges the fields of finance and economics since
it’s able to couple search behavior together with investors’ financial behavior and risk
bearing.

Three facts characterizing U.S. investors’ behavior toward risk and search have been
focused on. First, wealthy investors have a higher return in their stocks. Second, investors
who are willing to bear higher financial risk employ greater search effort that fact leads
us to believe there is a complementary relationship between search intensity and financial
risk bearing. Third, wealthy investors adopt search strategies that are more productive
than those adopted by the less wealthy.

The quantitative influence of search technology over the equity premium or over the

skewed wealth distribution is beyond the scope of this paper.

26



References

Attanasio, Orazio P., and Browning. “Consumption over the Life Cycle and over the
Business Cycle,” American Economic Review, 1995, 85(5), pp. 1118-1137.

Blau, David M.; Robins, Philip. “Job Search Outcomes for the Employed and
Unemployed” Journal of Political Economy, 1990, 98(3), p637, 19p, 5 charts.

Bonaparte, Yosef. “The Equity premium puzzle: A reconciliation” University of Texas -

Working Paper, 2005.a.

, . “Do really “so few” People Participate in the Stock Market?”

University of Texas - Working Paper, 2005.b.

Blume, M. and Zeldes, S. (1994). “Households Stockownership Patterns and Aggregate
Asset Pricing Theory”, Working Paper, Wharton.

Fama, Eugene. “Efficient Capital Markets: A Review of Theory and Empirical Work”
Journal of Finance, 1970, 25, 387-417.

George, Stigler. “The Economics of Information”, Journal of Political Economy, 1961,
69, pp. 213-225.

Haliassos. M. and C. Bertaut. “Why Do So few Hold Stock?”, Economic Journal, 1995,
105, 1110-1129.

Hong, Harrison; Kubic, Jeffrey D. and Stein, Jeremy. “Social interaction and stock-
market participation”. NBER working paper, 2001, 8358.

Holzer, Harry. “Job Search By Employed and Unemployed Youth” Industrial & Labor
Relations Review, 1987, 40(4), p601, 11p.

Lucas, Robert. “Asset Prices in an Exchange Economy”, Econometrica, 1978, 46, pp.

1429-45.

27



------- ,----—-----. “Macroeconomic Priorities”, American Economic Review, 2003, 93(1),
pp. 1-14.

Markowitz, Harry. “Portfolio selection”, Journal of Finance, 1952. pp 77-91.

, . “Portfolio Selection”, second edition, Blackwell, 1991.

Mehra, R. and E. Prescott “The Equity Premium: A Puzzle”, Journal of Monetary
Economics, 1985, 15, pp. 145-162.

Vissing-Jorgensen. “Toward an Explanation of Household Portfolio Choice
Heterogeneity: Nonfinancial Income and Participation Cost Structure”, Manuscript,
North-Western University, 2002.

Wooldridge, Jeffrey. “Econometric Analysis of Cross Section and Panel Data”

Cambridge, MA: MIT Press, 2002.

28



Appendix

Appendix A — Solving the reduce form solution.

Recall first order condition (1):
~U'(c)+ ﬂ{pH (E,m)RHU'(cH )+ (1 -p" (K,m))RLU'(cL )}: 0

ﬂ{pHRH +(1_pH)RL}_ 1

RYs' R:s'

So,ﬂ 1 s

Z=—orc==.Butc=W+w(-/{)—F—s"—m, then;
s ¢ p

BW +wl—0)—F -5 —m)=s'

Finally, (6) PW +wl=O-F-m)_,

(1+5)

Recall first order condition (3):
~U'e)+ Al (emule”)-ulet =0

But U(CH )— U(CL): Log(s’RH /s'RL)z Log(RH /RL), thus;

,B{PmH (ﬁ, m)Log(S'RH /s'R* )} =

s
S(

|-

Pt m)Log(R" I RY) =L
S

(1+m)

Finall .
e O Log(R" /R \1-a)

From equation (6) and (7):

BW+wl-0)—F-m) pW+w-F-m) Bwl+m) (1+m)

(1+ ) - (1+3) (1+8)  Log(R" /R f1-a)
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H 2
But from FOC 3 and 4: M =w or —a(l ;L m) =
P (t,m) (1+e)(-a)

(5) =1+ m)(wwjm -1

a

1/2 1/2
thus, wl = w(l+m{w(10i a)} —w:(l+m{(lw_—0;)] -w

So;

1/2
W—aj +w—F-m=W+2w
a)

(-

W+w—w€—F—m=W+w—(1+m{

ﬂ(W+w—w€—F—m): (1+m)
(1+ ) Log(R" / R* [1-a)

_(1+p8)_ (+m)
(W +w—wl—F—m)= B Log(R"/R*)1-a)

&)

anw_(ya)”_m&faﬂ“:a+ﬂ> (1+m)

-a

Let denote:

xl= L+ ) x2=| e N and x3 =W +2w—| 2%
p(-a)Log(R" /R")’ 1-a)) (1-a)

Then; x3—x2*m = x1+ x1*2m + x1 * m*

0=x1*m” +m(2*x1 +x2)+ x1 - x3

m=—(2%x1+x2)+ (2% x1+ x2) — 4x1* (x] - x3)

B Log(R" /R")1-a)

(2*x1+x2)+\/(2*x1+x2)2 —4(x1)° +4x1*[W+2wF(

(1-a)

3

m =
2%*xl1
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Appendix B - Econometrics Methodology

We observe the return on stocks only if the investor participates in the stock market.
An investor participates in the stock market only if the expected return on stocks exceeds
the search cost plus the alternative opportunity return from risk free bonds. The following

figure depicts the structural decision rules for an investor.

Participate in the _
stock market I=1 if R'—C.,—R' -F>0

Investor i

1=0

Figure 6: The sketch of the structural model (the game structure)

Where:

R’ (E o mi|x): The return on stocks as a function of search efforts.
C (El., m;, Zl.|x): The cost of search for stocks.

Z.: Stock market participation ratio by region- instrument that affects participation cost.
F : Fixed cost participation.

R’ : Return from risk free bonds.

And:
C, =C(e,,m,z|x)+u,

R’ = R(gi’mi|x)+ &y Uy

1
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Participation decision rules
An investor participates only if the expected return from stocks minus risk free bonds
exceeds the search cost and the fixed affect cost:

E(RS(¢,,m|x,)> C,(¢,,m;, Z|x)+ R + F

Estimation

I want to estimate: E(Rf /Qi): R(ﬁi, m, x,)+ £y

To estimate, the investor-level model of participation requires several preceding
steps. First, the idiosyncratic shock is assumed to be normally distributed with N (0, af)
and, following Lee (1978) and Willis and Rosen (1979), a reduced form probit model for

stock market participation is estimated. Second, a selectivity-corrected equation of the

return on stocks is estimated. The treatment of selection is required since returns on stock

are observable only if E(Rf ~R’ )> C, + F, and this self-selected participation causes

correlation between the explanatory variables and idiosyncratic errors. Specifically, the

expected return on stock that is conditional on the observable variables is:

x)

The participation self-selected bias is represented by the conditional expectation on

x,)+ E(gm T C(Ki,m,.,Zi x,)+ R/ +F - R(El.,mi

1

E(R: /1=1)=R(¢,.m,

the right-hand side of the above equation. To correct the self-selected bias, we use
Heckman (1976) by adding the inverse mills ratio term as an explanatory variable derived

from the reduced form participation probit estimates.
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Table 1: Descriptive statistics of stock and non-stockholders

Variable Median Mean Star}dz}rd Minimum Maximu
Deviation m

Panel A — Stockholders

Gross wealth (thousands $) 281.8 862.2 3,847.3 -15,200 515,000
Initial wealth (thousands $) 271.4 780.3 3,460.9 -16,000 489,000
Stock holding (thousands $) 18.0 159.7 1,296.2 0.0 300,000
Return on stocks (percent) -16.11 17.7 112.7 -39.19 4460.8
Number of different companies- NDC 5.67 2 10.11 1 150
Number of trading past year 2 9.76 29.74 0 300
Age 49 50.9 15.6 20.0 95.0
Education 15 14.5 2.3 1.0 17.0

Panel B — Non-stockholders

Gross wealth (million $) 47.6 146.4 748.8 -1,071.4 456,000
Age 45 48.2 17.7 17.0 95.0
Education 12 12.7 3.0 1.0 17.0

Gross Wealth consists of assets minus debt.

Assets include financial nonfinancial assets. Financial assets include stocks, bonds, CDs,
and T-bills, whereas nonfinancial assets include a vehicle or house.

Debt is defined as: mortgage debt, home equity loans, debt for other residential property,
nonresidential real estate, credit card debt, loans against pensions, loans against life
insurance, margin loans, and miscellaneous.

Initial wealth is the same as the gross wealth variable from the previous definition
minus:

1. Gains and losses in value of stocks and mutual funds.

2. Income from dividend.

3. QGains or losses from the sale of stocks, bonds, or real estate.

Return on Stock represents the percent gained/lost in value since it was obtained.

Stock Holding corresponds to the total market value of stock in dollars.

Number of different companies number of different companies an investor owns stock.

Number of trading past year number of times buy or sell stocks or other securities
through over the past year.

Age represents the number of years old.

Education represents the highest grade of school or year of college completed.
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Table 2: The gross wealth for different groups of stockholders’ attitude toward risk

Gross Wealth (thousands)

Attitude toward financial risk Frequency
(Percent) ) Mean
Median (Std)
Take substantial financial risks 8.3 2.570 930.5
’ ’ (5,560)
Take above average financial risks 33.7 2.262 934.6
’ ' (3,798)
Take average financial risks 44.2 1.480 928.0
' ’ (3,772)
Not willing to take any financial risks 13.9 0.502 436.0
‘ ) (2,789)
Table 3: Reported methods of search effort
Number Search choice Fraction (Std)
A. Informal search
1 Call around 0.192 0.394
2 Magazines/newspapers 0.322 0.467
3 Material in the mail 0.115 0.319
4 Television/radio 0.118 0.322
5 Online Service/internet 0.164 0.370
6 Advertisement 0.120 0.325
7 Friend or Relative 0.377 0.485
8 Self/spouse/partner 0.153 0.360
9 Material from work/business contacts 0.024 0.153
10 Investment club 0.001 0.035
11 Other personal research 0.007 0.086
12 Shop around 0 0
B. Professional search
13 Lawyer 0.051 0.221
14 Accountant 0.160 0.366
15 Banker 0.217 0.412
16 Broker 0.243 0.429
17 Financial planner 0.294 0.456
18 Investment seminars 0.001 0.036
19 Insurance agent 0.003 0.054
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Table 4: The mean, standard deviation, and difference of informal and professional

search variables by stockholders and non stockholders

Search method Stockholders Non stockholders Diff t-statistic
Std. Err.
1.593 0.352 %
Informal search (1.564) (0.0003) 1,000
) 0.968 0.380 %
Professional search (0.918) (0.0002) 1,900

*Significant at 1 percent level.

Table 5: average wealth comparison between investors with a positive return and
households with negative returns on stocks

Average wealth

Year Positive Negative Difference t-test
return return

1989 642,765 434,208 208,557 162.0*

1992 629,439 368,621 260,818 172.6*

1995 738,292 386,537 351,755 164.5*

1998 931,156 721,227 209,929 76.4*

2001 1374,683 803,488 571,195 295.7*

* Significant at 1 percent level.
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Table 6: Regression estimates of the return on stock over explanatory variables

Dependent Variable: The return on stock

Explanatory Variables @ 2
Coefficient P>t Coefficient P>[t]
08 0.461
Gross wealth /10 (0.040) 0.000 - -
Initial wealth /10 - - (8322) 0.000
Substantial and above average 0.134 0.165
financial risk (0.068) 0.048 (0.069) 0.016
Average financial risk (8' (1)46%) 0.032 (8' (1)23) 0.021
0.006 0.007
Age (0.001) 0.000 (0.001) 0.000
Education (year of schooling) (88(2)3) 0.009 (88(2);) 0.004
Race (one if white) (8'(2)3‘1‘) 0.000 (8'(2)%) 0.000
Married (one if married) ('(()) '01251) 0.024 ('(()) . i;’) 0.012
. 0.256 0.264
Adjustment/10,000 (0.077) 0.001 (0.077) 0.001
-0.370 -0.461
Constant (0.183) 0.043 (0.184) 0.012

(1) A regression when the gross wealth is reported. (2) A regression when the Initial wealth is reported.
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Table 7: Search choices of top wealthy quartile and bottom wealthy quartile
stockholders: fractions, standards, differences, and the t-statistics.

Fraction t-statistics
Variable (Std) Difference for
Top25  Bottom25 Std.Err. ...
percent percent
Number of methods used (iggi’) (iizg) (0%5;191) 462.9*
A. Informal search
Call around (8:;22) (gégg) ((-)(.)6%%)3) 170
Magazines/newspapers (8247‘2) (84214612) ( 096008013) 275.2%
Material in the mail (8;;‘2) (883421) (096006042) 318.6*
Television/radio (8 ;32) (8 ; ig) (096001092) 91.4*
Online service/internet (828§) (8;22) ( 096004()52) 179.8*
Advertisement (8:;82) (gégg) ((-)(.)(')%L(t)i) 220
Friend/relative (82(5)2) (823?)) ((-)002)2)3;) -560
Self/spouse/partner (8;28) (8;22) (gggé) 168.8
Material from work / business 0.009 0.043 -0.033 330
contacts (0.095) (0.202) (0.0001)
Investment club (8823) - - -
Other personal research (8882) (883471) ( 000883 5) 35.4%
Shop around (882?) - - -
Sum informal search (Std. Dev) (} Zg(l)) (i g;z) (-8 gg 17 ) -35.7
B. Professional search
Lawyer (giggg) (8:(1);8) (09605091) 398.3%
Accountant (8:42146;?) (823347‘) (096108002) 766.4%
Banker (gégi) (8:42182) (%80125) -60.3
Broker (giigg) (8:;22) (096201082) 816.6
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Financial planner (8247‘2) (828;) (0961(3 092) 492.8
Investment seminars 0.005 - - -
(0.073)
Insurance agent - 0.012 - -
(0.108)
Sum professional (Std. Dev) (i 333) (8%;) (09507065) 995.3*

* Significant at 1 percent level.
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Table 8.a: Search choices of stockholders who are willing to take substantial
financial risk (column (1)) versus stockholders who report that they are not willing
to take any financial risk (column (2)): fractions, standards, differences, and the t-

statistics.
Fraction Difference in t-statistics for
Search Measure (Std) mean (Std. Difference
(1) ) Err.)
14 3.216 1.735 1.481 "
Number of all methods used (1.942)  (1.069) (0.0014) 1,000
A. Informal search
0.218 0.110 0.107 «
Call around 0.413) | (0313) | (0.0003) 306.4
) 0.453 0.156 0.297 *
Magazines/newspapers (0.498) | (0.363) (0.0004) 713.1
. ) 0.162 0.037 0.125 *
Material in the mail (0.369) (0.189) (0.0002) 463.7
.. ) 0.297 0.065 0.232 *
Television/radio (0.457) (0.247) (0.0003) 681.7
) . 0.338 0.050 0.288 *
Online service/internet (0.473) (0.219) (0.0003) 856.1
) 0.155 0.060 0.095 *
Advertisement (0.362) (0.238) (0.0003) 327.9
) ) 0.476 0.374 0.102 *
Friend/relative (0.500) (0.484) (0.0004) 210.0
0.120 0.177 -0.057
Self/spouse/partner 0325) | (0.382) (0.0003) -160
Material from work/business 0.007 i i
contacts (0.084) 0
Investment club®*** 0 0 - -
0.022
Other personal research (0.146) 0 - -
Shop around 0 0 - -
) 2.247 1.029 1.217 «
Sum informal search (Std. Dev) (1675)  (1.072)  (0.001) 919.4
B. Professional search
0.084 0.015 0.068 «
Lawyer 0278) | (0.122) | (0.0002) 354.4
0.181 0.075 0.106 «
Accountant (0.385) | (0.264) | (0.0003) 339.1
Banker 0.175 0295 -0.120 -280

' This is the sum of all methods. This approach used by Blau and Robins (1990) and Holzer (1987) to
indicate who uses more search methods among employed and unemployed youth.
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(0.380) | (0.456) | (0.0004)

0.183 0.130 0.053 «
Broker 0387) | 0337) | (0.0003) 149.7
. . 0.346 0.191 0.155 %
Financial planner (0.476) | (0.394) (0.0004) 365.0
Investment seminars 0 0 - -
Insurance agent 0 0 - -
Sum professional (Std. Dev) (?(9)22) (82(7)3) (096206()38) 313.1*
* Significant at 1 percent level. *** The same statistics like the material from work/business contacts.

Table 8.b: Regression estimates of the stocks bonds ratio over explanatory variables

Dependent Variable: The return on stock

Explanatory Variables

Coefficient Std. P>|t|
Informal Search 2.974 0.698 0.000
Professional search 1.847 1.117 0.098
Initial wealth /10" 0.502 0.259 0.053
Age -0.041 0.071 0.564
Education (year of schooling) -0.486 0.481 0.312
Race (one if white) 13.425 2.371 0.000
Married (one if married) 9.816 3.872 0.011
Constant -14.560 9.872 0.140
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Table 9: The estimation results of the return on stocks over the attitude toward risk,
informal search, and professional search.

Depended Equation — Stock Market Return
Explanatory variables

Return Participation No Correction
(dependent) (selection) Bias

Informal search 0.040%* 0.035%* 0.024**
Professional search 0.202%* 0.118* -0.019
Age 0.066* 0.046* 0.016**
Age square/1000 -0.354* -0.268* -0.091
Education 0.219* 0.127* 0.024*
Initial wealth Level/10” 1.006* 0.600* 0.473*
Race 0.688* 0.377* 0.286*
Substantial risk 1.385%* 0.875* 0.009
Above average 1.478* 0.899* 0.162%**
Average 1.004* 0.535* 0.142%%*
Census region participation rate - 0.331* -
Adjustment/10,000 0.072* - 0.044
Inverse Mills ratio 1.839% - -
Constant -8.732* -5.119%* -0.782%*

* Significant at 1 percent level. ** Significant at 5 percent level. *** Significant at 10 percent level.

Table 10: The average informal and professional search productivity by quartile

Search Productivity by Quartiles

Search Method T Bott
op ottom . PR
Quartile Quartile Diff tstatistic
0.010 0.004 0.006 .
Informal (0.004) (0.006)  (0.0000038) 1000
. 0.104 0.083 0.020 .
Professional (0.015) 0.023)  (0.0000128) 600
Total contribution of search on 15.2%* 6.3 8.9 1.300%
the return (Std) (11.9) (8.3) (0.007) :

* Significant at 1 percent level.

*#* The calculation is as follows: 15.2=0.010* £ +0.104* m , where ¢ and m are the average informal
and professional searches for top quartile.
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