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T he notion that a person's source of
lifetime income affects the level of
risk someone should be willing to

take when developing a portfolio is an idea
researchers have contemplated for years.
Yet, according to Chen (2007), the concept
has "not been widely used in the manage-
ment of the individual investor's financial
portfolio" (p. 13) because some assume
that the relationship between returns on
human capital and marketable securities is
weak (Fama & Schwert, 1977) or that
forms of human capital play no role in one-
period mean-variance portfolio models

Executive Summary

Previous research has shown that a
person's occupational income variability
affects the level of risk aversion within a
portfolio.Typically, it is assumed that
those with high income variability ought
to favor fixed-income assets over equi-
ties. This paper hypothesizes that a
person's income variability is occupa-
tion-specific and that an occupational
income beta, using a best fit index can
be developed for any occupation.
Occupational income betas, the out-
come from this study can be used by
financial advisers as an asset allocation
tool when developing and rebalancing
client portfolios,

This paper establishes beta coefficients
for a variety of occupations relative to
stocks, bonds, and T-bilts. It finds that
betas for most occupations relative to
T-bills are both positive and large, betas
for most occupations relative to stocks
are generally low and variable, and

(Boyle & Guthrie, 2005). This does not
mean, however, that these assumptions are
necessarily correct. Chen, Ibbotson,
Milevsky, and Zhu (2006) argued that not
only is there a strong association between
returns on human capital and investment
assets but that human capital and its deriv-
atives "must be taken into account when
building optimal portfolios for individual

betas for most occupations relative to
bonds are predominantly significant and
positive.

• It is shown that the best fit for most
occupations is not equities but fixed-
income indexes, Of particular interest
is the finding showing occupational
income, in the majority of cases exam-
ined, being most closely associated
with the Treasury bill market,

• The paper establishes goodness of fit
to determine the amount of explained
variance using r̂ , finding, in most cases,
that variations in occupational incomes
could only be somewhat explained,
and that, in most cases, the explained
variance was low,

• The paper concludes with a summary
of how financial advisers can calculate
occupational income betas and how
each beta can be assessed and used
when working with clients.

investors" (p. 97). This paper extends
Chen's and his associate's recommendation
by deriving occupational income betas and
using these data as inputs into the asset
allocation process. The purpose of this
paper is twofold. First, it addresses the
issue of whether or not people with volatile
incomes should, in the majority of cases,
reduce or avoid stock holdings in their
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portfolios. Second, it provides financial
advisers with a tool—occupational income
betas—for measuring occupation income
risk as a way to balance a client's portfolio
such that maximum diversification is
nbtaineti.

A person's ability to generate income is
known as human capital. Denning and
valuing human capital is quite complex.
Human capital is affected by a person's
liousebold consumption, age, health, job
sL'Curity, and mortality rate (Washer & Nip-
|)ani, 2004). The definition of human capi-
tal used in this paper is assumed to include
these factors. In terms of pure measure-
ment, human capital is the present value
of future labor income (Canner, Mankiw,
& Weil, 1997; Kyrychenko, 2008). Chen
(2007) noted that "human capital is one of
two parts of an investor's total wealth;
financial assets is the other" (p. 13).
According to Canner et al., human capital
is the most important non-traded asset
available to any investor.

Although rarely considered to be an
asset within an individual's investment
portfolio because of the difficulty of meas-
uring it, human capital is usually the
largest asset someone has available when
attempting to maximize his or her wealth
over time. Kyrychenko (2008) estimated
üiat human capital, housing, and private
business constitute 82 percent of the aver-
age U.S. household's total assets. As with
other investment assets, human capital's
inherent value can be found in its ability to
generate a payoff for the investor. Using
Fama and Schwert's (1977) payoff analogy,
occupational income can be viewed as a
human capital dividend. Almost all studies
that address human capital and income are
derived from human capital as a factor that
affects how portfolios are created. Such
studies tend to look at occupational
income in relation to time (Boyle &
Guthrie, 2005). For example, it is often
assumed that young peopie have more
human capital than older people because
those who are older have less occupational
time to accumulate wealth. Conversely,
older people tend to have more investment

wealth as a result of asset accumulation
over their lifetime. This accumulation of
wealth acts as a counter-balance to reduced
levels of human capital.

Chen (2007) showed how advisers
might use these observations when allocat-
ing a client's assets. He asserted that a
client's income stream can be compared to
either a stock or bond investment. If a
person has a very stable income stream,
Chen hypothesized that this would be
equivalent to a bond investment. So, if it is

íÉAithough rarely

considered to be an asset

within an individual's

investment portfolio because

ofthe difñculty of measuring

it, human capital is usually

the largest asset someone

has available when attempting

to maximize his or her

wealth overtime.""

assumed that a 55-year-oId investor's port-
folio would consist of 60 percent bonds
and 40 percent stocks without accounting
for human capital, the allocation might
change to 35 percent bonds and 65 per-
cent stocks when human capital is
included in the allocation mix. Younger
individuals would have much more allo-
cated to stocks than even the most aggres-
sive asset allocation mix might suggest.

The example above is hypothetical and
somewhat simplistic. Chen (2007)
observed that "the uncertainty in the
labor income makes human capital a
risky asset" (p. 14). Every occupational
endeavor offers a different level of risk.
For instance, a tenured university faculty

member will have much less occupational
income risk than an electrician. Concep-
tually, it is widely held as true that some-
one who is exposed to high occupational
income risk ought to invest more conser-
vatively because his or her income
already resembles an equity investment,
which, of course, assumes a high positive
correlation between income and equities
(Chen et al., 2006). Whether or not this
covariance assumption is universally true
is not known.

The underlying argument for using
human capital as an asset within an asset
allocation model is based on the correla-
tion between a person's occupational
income stream and financial assets, such as
equities, fixed-income securities, and cash
equivalents. Chen (2007) concluded the
following: 'Advisers should invest clients'
financial assets in a way that diversifies

and balances out their human capital
The higher the risk of human capital, the
smaller the allocation to stocks for the
financial assets. High correlation of human
capital and the stock market will also
reduce the allocation to stocks for the
financial assets" (p. 14). Although not dis-
cussed directly, what Chen was hinting at
is a high correlation between consumption
and financial wealth. As human capital
decreases, consumption generally stays
stable, requiring individuals to rely on
wealth rather than income to buffer con-
sumption shocks. Minimizing wealth
volatility in these situations is of critical
importance. This helps explain why portfo-
lios tend to be rebalanced toward risk-free
assets as clients age (Faig & Shum, 2002).

Kyrychenko (2008) provided one ofthe
most useful descriptions of how income
variability can impact an investor's portfo-
lio. Kyrychenko examined associations
between variability in human capital
resulting from employment in various
industries and returns on stocks, bonds,
housing, and cash. He advocated "safer
portfolios for investors employed in
finance, insurance, and real estate than for
those working in public administration,
manufacturing, or trade, whereas for those
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working in trade, it [his model] recom-
mends the most aggressive portfolios. Gov-
ernment employees are advised to hold a
lower share of bonds than those working in
manufacturing or trade" (p. 83). His con-
clusions stemmed directly from variability
in industry income and correlations
between and among human capital and
investment assets. In general, those work-
ing in the finance, insurance, and real
estate fields were shown to have variable

employed investor, who becomes more
like a retired investor when making her
portfolio decisions (p. 460).

The idea that a person's level and volatil-
ity of occupational income should have an
impact on portfolio choice, as discussed by
Viceira (2001), Chen (2007), Chen et al.
(2006), and Kyrychenko (2008) was illus-
trated by Bodie, Merton, and Samuelson
(1992). They concluded that a person's

Í Í Counter to what one might expect ... only four

occupational categories with variable income returns

exhibited a positive correlation with the stock index.JJ

income highly associated with equities,
which resulted in a recommendation to
reduce portfolio risk. This follows from
Chen et al.'s (2006) observation that "a
person whose income relies heavily on
commission should consider his human
capital 'stock-like' because the income is
highly correlated with the market. This
characteristic results in great uncertainty
in his human capital...." (p. 105).

Viceira (2001) used a different approach
to illustrate that, in general, investors shift
their investment wealth based on the riski-
ness of their human capital. He also noted
a positive relationship between a person's
income variability and viillingness to
increase savings (that is, avoid equity hold-
ings). Viceira concluded the following:

The increase in labor income volatility
has two effects: First, it makes labor
income look more like the risky asset than
the riskless asset, so that the investor is
less willing to assume portfolio risk;
second, it causes an increase in the level
of savings that reduces the importance of
labor income relative to financial wealth
as a source of consumption for the

"labor flexibility creates a kind of insur-
ance against adverse investment out-
comes" (p. 428). Individuals who can vary
not only how much they work but also
how long they work should be willing to
invest more money in risky assets than a
person who has limited income flexibility.
Several propositions emerged from their
research. Two are of particular importance
to this study. First, "Accounting for human
capital is crucial to explaining investment,
labor, and consumption behavior of
rational economic agents" (p. 446);
second, "At any given age in tbe life cycle,
tbe riskier is an individual's human capi-
tal, the lower will be his financial invest-
ment in risky assets" (p. 447). Whether or
not the second proposition always holds
true is a focus of this study.

Research findings from previous human
capital studies that have addressed the
issue of asset allocation models lead to
several observations. First, because occu-
pational income sources tend not to be
extremely volatile, human capital, when
measured using income variability, should
resemble fixed-income investments more
so than equity investments (Canner et al..

1997). Second, those with high occupa-
tional income variability ought to offset
this unpredictability with lower risk
investments (Heaton & Lucas, 2000;
Kyrychenko, 2008). Third, financiai advis-
ers should consider incorporating meas-
ures of occupational income variability
into the asset allocation development
process (Chen et al., 2006). While poten-
tially useful, these observations actually
provide only the vaguest guidelines for use
when allocating a client's assets in a port-
folio setting.

As currently stated, it would be difficult
for an adviser to actually implement alloca-
tion changes based solely on these types of
descriptions. Further, it is unknown
whether the assumption that stable occu-
pational income is at all times equivalent
to a fixed-income security (that is, bond) or
whether volatile income is always a proxy
for equities is accurate. It may be possible,
for instance, that some occupational
income streams act more like equities or
cash equivalent assets than fixed income
securities, regardless of volatility. If this is
correct, then the way in which a portfolio
is reallocated to account for human capital
becomes more complex. An anticipated
outcome of this paper is to provide direct
evidence of the role occupational income
variability plays when an asset allocation
approach is developed. The primary result
from this paper is tbe presentation of occu-
pational income betas that can be used by
financial advisers as a tool to help concep-
tualize client portfolios.

Occupational Income Betas: A Conceptual
Introduction

According to Picerno (2007), "Asset alloca-
tion's value proposition flows from the his-
torical record that shows that owning a
mix of assets with low and negative corre-
lations provides superior risk adjusted
returns in the long run compared with a
relatively undiversified portfolio" (p. 69).
This is one of the cornerstones of modern
portfolio theory (MPT). Another keystone
of MPT is the way an investment asset's
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volatility (risk) is evaluated. The perform-
ance of an individual asset or security is
usually measured in relationship to a
market index (Hirt & Block, 2006). This is
most often done by assessing the asset's
beta coefficient. Beta allows an investor to
evaluate an asset's performance relative to
changes in a market index. The index itself
can be any market^stock, fixed income,
cash, or another market sector. In its most
basic form, beta indicates how volatile or
risky an asset is in relation to its index
(that is, the market). Hirt and Block
explained the relationship this way:
"Because beta measures the correlation of
a stock's total return to a market index, the
beta of the market when regressed on itself

N = number of observations
K, = nominal asset return
KM = nominal market return
The beta formula can be simplified if the

correlation between the asset and the
market index is known. The following for-
mula can be used when the correlation
coefficient has been identified:

Formula 2: j8= (o;/(TM) * r̂ ^

Where,
ß = beta
0; = standard deviation of asset
(Tjy = standard deviation of market
r,̂ , = correlation between asset and

market

Í Í A t least initially, it was evident that the

majority of occupational categories resembled

fixed income assets—-particularlyT-bills—more

so than equity assets.

will always be 1.0" (p. 602). Knowing this,
an investor can predict that an asset with a
beta of 1.1 will increase in value by 11 per-
cent if the market moves up by 10 percent
(the asset is considered to be 10 percent
more volatile than the market). Conversely,
an asset with a beta less than 1.0 will move
up or down with less severity than the
market. A negative beta indicates that an
asset will move inversely with the market
index. The level of change is directly pro-
portional to the size of the beta coefficient.

The beta coefficient for an asset can be
calculated with the following formula.
Note that a linear relationship between the
asset and the market is assumed.

Formula 1 : /3 = (N S K¡K¡^ - IK^ I K^)/

Where
ß = beta

As a component of MPT, beta is used to
capture an asset's level of systematic risk,
which is assumed to be non-diversifiable.
Theoretically, investors are compensated
solely for taking systematic risk. Beta is
commonly used in the derivation of the
security market line as well as in the
development of asset allocation strate-
gies. Investors who wish to limit their
exposure to market risk search for asset
combinations that provide portfolio betas
less than 1.0. Less risk-averse investors
often seek assets that, when combined
into a portfolio, generate portfolio betas
greater than 1.0, with the assumption
that greater investment risk will lead to
increased returns.

Conceptually, a beta coefficient can be
calculated for any asset, given the follow-
ing two requirements. First, the asset must
have identifiable returns that are compara-
ble to a market index. Second, the asset

must be theoretically associated with the
market index. It is well established in the
literature that occupational income is often
assumed to be a proxy for certain types of
investment assets. Some (for example,
Chen, 2007; Chen et al., 2008) have even
argued that occupational income, as a
measure of human capital, is an asset that
should be incorporated into asset alloca-
tion strategies. Although it is a simple
assertion, it is reasonable to hypothesize
that occupational income risk can be meas-
ured by beta. More specifically, this study
proposes the concept that distinct occupa-
tions expose workers to unique risk that is
associated vi/ith investment assets such as
equities, fixed-income securities, and
Treasury bills. This risk can be measured
by beta, using investment market indexes
as a basis for comparison. Further, we pro-
pose that after accounting for occupational
income risk, investors and their advisers
ought to consider rebalancing portfolios to
account for correlations between and
among occupational income volatility and
market indexes.

Method

Occupational income beta coefficient esti-
mates were calculated using workers'
income and wage estimates from the
Department of Labor (2008) and data from
Ibbotson Associates (2008). Twenty-two
occupational income betas were evaluated
in this study. These included farmers and
ranchers, accountants, financial advisers,
architects, engineers, zoologists, sociolo-
gists, political scientists, therapists,
lawyers, professors, teachers, editors, den-
tists, pharmacists, nurses, firefighters, elec-
tricians, bakers, bartenders, insurance
agents, and real estate agents. These occu-
pational categories were chosen to repre-
sent a wide variety of employment endeav-
ors held by Americans. Average national
income data were collected over the 10-
year period 1998 through 2007.

Ibbotson Associates (2008) stock, bond,
and Treasury bill rate of return and stan-
dard deviation data were collected for the
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same period. Two indexes were created
using Ibbotson data. A stock index was
developed by assuming equal-weighted
holdings of large company and small com-
pany stocks. A bond index was derived by
assuming holdings of equal weight in long-
lerm corporate and long-term government
bonds. Over the period 1998 to 2007 these
indexes were calculated to generate 9.8
percent and 7.2 percent rates of return,
respectively, with corresponding standard
deviations equal to 17.2 percent and 7.5
percent, respectively. United States Treas-
ury bills were shown to return 3.6 percent
with a standard deviation of 1.7 percent
over the same period.

Rate of return and standard deviation
data for occupations were also calculated.
Income rates of return were computed by
determining year-over-year increases
(decreases) in aggregate national income
for various occupational endeavors. An
average was then calculated using this
information. All rates of return, including
ihe stock and bond indexes and Treasury
bills, were generated using nominal data
.IS reported by Ibbotson Associates
(2008) and the Department of Labor
(2008). Combined, this information was
used to estimate correlations between
and among assets. Rate of return, stan-
dard deviation, and correlation informa-
tion were used in Formula 2 (presented
above) to estimate occupational income
beta coefficients. We hypothesized that
each occupation tested would have a dif-
ferent beta coefficient depending on the
index used to calculate tbe coefficient.
We further hypothesized that occupations
with volatile earnings would only occa-
sionally, rather than often, have a positive
beta in relation to the stock index. In
uther words, we thought that the majority
i)f occupations would resemble bond or
cash equivalent indexes more than a
stock asset, regardless of tbe level of
income variability inherent in tbe occu-
pation. We did not predict which of the
occupations might show this pattern of
beta coefficient at the outset of tbe
study.' Results are discussed below.

Table 1 : Stock, Bond, Bill, and Occupation Rates of Return and
^ ^ ^ ^ ^ ^ Standard Deviations

Stock5

Long-Term Bonds

T-Bills

Farm/Rancb

Accountant

Financial Adviser

Architect

Engineer

Zoologist

Sociologist

Political Scientist

Therapist

Lawyer

Professor

Teacher

Editor

Dentist

Pharmacist

Nurse

Firefighter

Bartender

Insurance Sales Agent

Real Estate Agent

Electrician

Baker

Results

Table 1 shows tbe average rate of return
and standard deviation estimates for
stocks, bonds. Treasury bills, and occupa-
tion income for those employment cate-
gories tested in this study. In general,
growth rates in occupational incomes were
what one would expect. In the majority of
cases, incomes kept pace with Treasury bill
returns (that is, a proxy for inflation). Only
four occupations showed income growth
significantly less than 3.5 percent over tbe
10-year period: political scientist, electri-
cian, teacher, and baker. The greatest varia-
tion in income over tbe period was associ-
ated with professional occupational
activities^law and dentistry.

Rate of return data were used to esti-
mate bivariate correlation coefficients

between and among occupations and
stocks, bonds, and Treasury bills. Table 2
(on page 56) shows the results. Counter
to wbat one might expect, but consistent
with the research hypothesis, only four
occupational categories with variable
income returns exhibited a positive corre-
lation with tbe stock index (that is, farm-
ers-ranchers, sociologists, electricians,
and bakers). This result was in line with
Canner et al.'s (1997) observation that "it
is not obvious tbat human capital is simi-
lar to stock" (p. 188). Fourteen occupa-
tions had a positive correlation witb the
bond index, wbile 17 were positively cor-
related with Treasury hills. At least ini-
tially, it was evident that tbe majority of
occupational categories resembled fixed
income assets—particularly T-bills—more
so than equity assets.
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Table 2: Bivariate Correlations Between Stocks, Bonds, Bills, and

Stocks

Long-Term Bonds

T-Bills

Farm/Ranch

Accountant

Financial Adviser

Architect

Engineer

Zoologist

Sociologist

Political Scientist

Therapist

Lawyer

Professor

Teacher

Editor

Dentist

Pharmacist

Nurse

Firefighter

Bartender

Insurance Sales Agent

Real Estate Agent

Electrician

Baker

Beta and Stocks

stocks

1.00

(0.71)

Í0.25)

0.15

(0.14)

(0.42)

(0.46)

(0.11)

(0.42)

0.31

(0.20)

(0.02)

(0.10)

(0.28)

(0.46)

(0.31)

(0.43)

(0.14)

(0.25)

(0.24)

(0.45)

(0.18)

(0.24)

0.25

0.17

Long-Term Bonds

1.00

(0.06)

(0.52)

0.30

0.12

0.32

0.02

0.61

(0.35)

0.28

(0.00)

(0.32)

0.01

0.37

0.05

0.03

0.22

0.16

(0.18)

0.23

(0,16)

0.55

(0.74)

(0.51)

Beta and Bonds

T-Bills i

-

1.00

0.47

0.57

(0.05)

0.14

0.28

(0,20)

0.22

0.27

(0.36)

0.01

0.42

0.74

0.43

0.05

0.34

0.10

0.27

0.75

(0.08)

(0.60)

0.28

0,59

Data from Tahles 1 and 2 were incorpo-
rated into Formula 2 to estimate occupa-
tional income beta coefficients. Results are
shown in Table 3 (on page 58). As hypoth-
esized, each occupation had a unique beta
coefficient. Further, only four of the occu-
pations examined in this study exhibited a
positive beta in relation to the stock index,
and in general, these beta coefficients were
low (that is, 0.02, 0.09, 0.05, and 0.02,
respectively, for farmers-ranchers, sociolo-
gists, electricians, and bakers). In all other
cases, the beta estimates associated with
stocks were small and negative, suggesting
that in most cases, occupational income
over the period moved inversely with
changes in the equity index, although such
changes were quite modest.

Significantly more occupations exhibited a
positive beta in relation to the bond index.
These included accountants, financial
advisers, architects, engineers, zoologists,
political scientists, professors, teachers,
editors, dentists, pharmacists, nurses, bar-
tenders, and real estate agents. For inter-
pretation purposes, a positive beta coeffi-
cient, when the market index was bonds,
indicated that occupational income moved,
to some degree, in the same direction as
the bond market. It is noteworthy that the
largest positive estimated beta was 0.27 for
real estate agents, whereas in almost all
other cases the positive betas were very
small. A negative beta, using the bond
index as the benchmark, was estimated for
seven occupations. The negative beta esti-

mates ranged from a low of -0.03 to -0.35.
The beta estimate for one occupation-
therapist—was 0.00, indicating no income-
bond index association.

Beta and Treasury Bills

The most unexpected findings were in rela-
tion to occupational income and Treasury
bills. Beta coefficients were, in the main,
both positive and large. Positive beta esti-
mates ranged from a low of 0.03 (lawyer) to
1.23 (bartender). A non-negative beta indi-
cated that changes in occupational income
moved positively with changes in Treasury
bill returns. Only five occupations exhibited
negative betas in comparison to Treasury
bills (that is, financial advisers, zoologists,
therapists, insurance sales agents, and real
estate agents). The negative beta coefficient
for real estate agents was very large (that is,
-1.24), suggesting that an increase in Treas-
ury bill returns could result in a drop in real
estate agent incomes.

Assessing Goodness of Fit

It is important to qualify the strength of
beta coefficients in order to determine the
amount of explained variance the underly-
ing index has on each occupation. One way
to assess the strength of the association is
to measure the goodness of fit between the
beta coefficient and the underlying index.
The coefficient of determination statistic,
usually referred to as r squared (r^), can be
used to describe the percentage of varia-
tion in occupation income that is explained
by the market index. The r̂  statistic can
range from 0.00 to 1.00. The higher the
coefficient, the stronger the relationship
between the market index and the particu-
lar occupation. Take, for example, the beta
and r̂  for real estate agents. Beta estimates
using the stock, bond, and Treasury bill
indexes were -0.05, 0.27, and -1.24,
respectively. The r̂  statistic for real estate
agents using the same indexes was 0.06,
0.30, and 0.36 (see Table 4 on page 59).
These were estimated by squaring the cor-
relation coefficients for real estate agents
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Table 3: Estimated Beta Coefficients for Occupations Compared to

m
Stocks

Long-Term Bonds

T-Bills

Farm/Ranch

Accountant

Financial Adviser

Architect

Engineer

Zoologist

Sociologist

Political Scientist

Therapist

Lawyer

Professor

Teacher

Editor

Dentist

Pharmacist

Nurse

Firefighter

Bartender

Insurance Sales Agent

Real Estate Agent

__ Electrician

Baker

Stocks

1.00

-

-

0.02

(0.02)

(0.09)

(0.04)

(0.02)

(0.03)

0.09

(0.03)

(0.01)

(0.04)

(0.03)

(0.04)

(0.04)

(0.18)

(0.02)

(0.01)

(0.02)

(0.07)

(0.04)

(0.05)

0.05

0.02

Long-Term Bonds

-

1.00

-

(0.17)

0.12

0.06

0.06

0.01

0.09

(0.24)

0.11

(0.00)

(0.28)

0.00

0.07

0.01

0.03

0.06

0.02

(0.03)

0.09

(0.09)

0.27

(0.35)

(0.16)

-

-

1.00

0.67

0.98

(0.11)

0.12

0.40

(0.13)

0.65

0.44

(0.91)

0.03

0.51

0.60

0.50

0.22

0.39

0.06

0.19

1.23

(0.19)

(1.24)

0.56

0.78

ft-

1

in Table 2. The stock v-^ was very low, sug-
gesting that the equity index was not the
best fit index for real estate agents. The
0.30 r'̂  using the bond index was larger but
not as large as the r̂  of 0.36 for Treasury
bills. In descriptive terms, an adviser would
generally choose the Treasury biil index as
the hest fit index for real estate agents,
although the amount of explained variance
was relatively low. The r̂  statistic, in this
case, indicates that approximately 36 per-
cent of real estate income variability can be
explained by changes in Treasury bill
returns. In other words, an adviser could
have a modest degree of confidence that a
10 percent increase in Treasury bill returns
will decrease real estate agent incomes by
12.4 percent.

It is important to note, however, another
important finding from this study. There

were only a few cases in which the r̂
values were consequential. Notice the rela-
tively high revalues for teachers (that is,
0.55), bartenders (that is, 0.57), and elec-
tricians (that is, 0.55). These r̂  estimates
corresponded to betas of 0.74, 0.75, and
0.74 in relation to Treasury bills for teach-
ers and bartenders and bonds for electri-
cians. Only for these occupations could
one have more than a modest degree of
confidence in the income-index associa-
tion. In some cases, occupational income
had no meaningful association with return
changes in stocks, bonds, or Treasury bills.
The r̂  estimates for engineers, political sci-
entists, pharmacists, nurses, firefighters,
and insurance agents were quite lovw. Tbese
estimates were indicative of the low level
of variance in occupational income that
could be explained by changes in the stock.

bond, or Treasury bill indexes. All other r̂
estimates were of modest size, which leads
to the conclusion that variations in occupa-
tional incomes could only be explained
somewhat by changes in stock, bond, and
Treasury bill values, and again, in tbe
majority of cases, the amount of explained
variance was not that large.

Practice Management Implications

Although the r'̂  estimates were, in the
majority of cases, modest, the results from
the analyses suggest that Canner et al.
(1997) and others (for example. Coceo et
al., 2005) were generally correct in arguing
that occupational income is most similar to
a fixed income asset, regardless of the
amount of variance in annual occupational
income; however, this conclusion explains
only part of the situation. This is one of the
first studies to examine occupational
income variability in relation to Treasury
bills, as well as stock and bond indexes. In
this respect, results help refine the link
between income and investment assets
more precisely. Whereas nearly all
researchers in the field have proposed that
occupational income variability serves as a
proxy for strict bond investments, except
in cases of high income volatility, this
research suggests that occupational income
can, in fact, represent equities, long-term
bonds, or Treasury bills, but, in the major-
ity of cases, occupational Income is most
closely linked with Treasury bills—the
lowest standard deviation index—in terms
of returns and variability. Stated another
way, occupational income acts more like
cash than bonds or stock. Counter to the
hypothesis that those with occupational
income variability ought to offset income
unpredictability with lower risk invest-
ments, results suggest that in the majority
of cases, it can sometimes make sense to
add equity holdings to portfolios to
increase diversification wben human capi-
tal is included in the portfolio mix. This
logically follows from the relationship
between occupational incomes and Treas-
ury bills. In certain cases it may pay to add
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equities to increase diversification. This
I inding supports Chen's (2007) assertion
t hat average investors today are under-
weighted in equities. Finally, support was
shown for the third proposition, namely,
linancial advisers should consider incorpo-
rating measures of income variability into
the asset allocation process, especially
when a client's income comes from an
occupational endeavor with a strong asso-
ciation with a particular market index.

Discussion

The information in Table 3 is potentially
very useful from a financial planning and
asset allocation point of view. Using r̂
values from Table 4, it is possible to esti-
mate a best fit index for each occupation.
In most cases, the best fit index can be
determined by identifying the highest coef-
ficient of determination. There are some
situations in which the coefficient of deter-
mination is weak for all occupation index
associations. For example, the highest r̂
value for political scientists is 0.08. This
relates to a beta of 0.11 when the bond
index is used. This can be interpreted to
mean that although incomes for political
scientists move most closely with the hond
market, any variation in income resulting
from changes in bond prices will be mini-
mal. That is, returns in the bond market
explain only a small amount of income
variance for political scientists. In this par-
ticular case, it is reasonable to conclude
that income for political scientists is to a
large extent independent of changes in the
securities markets. It is also possible to use
the correlation coefficient estimates in
Table 2 to approximate effect sizes. Accord-
ing to Cohen (1988), effect sizes range
!rom small (coefficients less than 0.25) to
large (coefficients greater than 0.40). Tbe
higher the correlation coefficient, the
greater the effect of the particular index on
occupational income. In the case of politi-
cal scientists, the effect size for the bond-
occupation association is modest. On the
other hand, the effect size of the bond-
occupation relationship for electricians is

Table 4: Estimated Coefficients of Determination (r )̂ for Occupations,
——^— •• Stocks, Bonds, and Biils

\i
Stocks

Long-Term Bonds

T-Bills

Farm/Ranch

Accountant

Financial Adviser

i
Architect

Engineer

Zoologist

Sociologist

Political Scientist

1
Therapist

Lawyer

Professor

Teacher

Editor

Dentist

Pharmacist

Nurse

Firefighter

Bartender

Insurance Sales Agent

Real Estate Agent

Electrician

Baker

l .OÜ

0.50

0.06

0.02

0.02

0.18

0.21

0.01

0.18

0.09

0.04

0.00

0.01

0.08

0.21

0.10

0.18

0.02

0.06

0.06

0.21

0.03

0.06

0.06

0.03

^^^^^^^^^^^^^^^^^^^^^^
Long-Term Bonds

1,00

0,00

0.27

0,09

0,01

0,10

0.00

0,37

0.12

0,08

0.00

0,10

0.00

0.14

0.00

0.00

0.05

0,02

0.03

0,05

0.03

0,30

0.55

0.26

-

-

1.00

0,22

0,33

0.00

0.02

0.08

0,04

0.05

0.07

0.13

0,00

0.17

0.55

0.19

0,00

0.11

0.01

0,07

0.57

0.01

0.36

0.08

0,35

1
fl
1
i
1
i

1
1

1

j

1

very large, -0.74; the coefficient of deter-
mination is also relatively high, making
bonds the best fit index for electricians. As
such, whenever occupation income is
going to be included as a portfolio input it
would be wise to first identify a best fit
index. Second, an evaluation of the best fit
index should indicate a coefficient large
enough for prediction confidence. Finally,
a moderate to large effect size should be
confirmed using Cohen's correlation rule.

Application Examples

While not all financial advisers will be
comfortable incorporating a client's occu-
pational income variability into asset allo-
cation models, there may be merits to
doing so. The following examples are pro-
vided for descriptive purposes only. The

employment categories illustrated provide
an insight to how any client's occupational
income beta can be assessed and used in
tbe asset allocation process. Advisers who
adopt the procedure should either calcu-
late a client's personal income beta or use a
more broadly calculated occupational
income beta. If the former approach is
used, advisers should consider the follow-
ing issues. First, it is possible that a client's
occupational variability may have too
much unsystematic risk associated with it.
That is, if an adviser calculates beta for an
individual, the outcome may be associated
too directly to a client's skill set rather than
the occupation itself. Second, it is possible
that when calculated, a client's occupa-
tional income beta will be small, and as
such, of limited use in portfolio optimiza-
tion situations. In these situations there
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may, in fact, be little value added by
including the occupational beta in an asset
allocation model.

Assuming that a particular occupational
income is significant, it is possible to infer
investment strategies from the information
in Tables 2, 3, and 4 or from similar data
computed by an adviser. Notice the posi-
tive beta (that is, 0.60) and the correspon-
ding high r̂  (that is, 0.55) and correlation
(that is, 0.74) estimates for teachers when
the best fit index is Treasury bills. Teacher
incomes tend to move in positive propor-
tion to changes in Treasury bill returns.
Nearly all school districts, for example,
link income increases to annual changes in
inflation, so it is not surprising that teach-
ers' incomes are somewhat less volatile
than Treasury bill returns. Even though
teachers' incomes lag return changes in
Treasury bills, the return characteristic of
teachers' income is much like a cash asset.
When viewed from a portfolio perspective,
typical teachers are holding too much cash
in their investment portfolio because they
are not accounting for the cash equivalency
of their occupational income.

One way to balance out the influence of
occupational income variability in a
teacher's portfolio is to decrease actual cash
holdings and increase exposure to equity
assets, such as stocks. Adding stock will act
to diversify a teacher's portfolio and increase
potential long-term returns. This follows
from Coaker's (2007) advice that to "opti-
mize the risk/return relationship, the asset
allocation decision should emphasize low-
correlated assets that still meet return objec-
tives" (p. 68). In other words, occupational
income beta coefficients provide a useful
insight into which assets can be comhined,
based on low correlations, to consistently
reduce portfolio risk. In the example above,
cash assets can be reduced to implement
such a recommendation.^

Real estate agents provide another exam-
ple of how occupational income betas can
inform the portfolio development process.
The best fit index for real estate agents is
Treasury bills. Even though the r̂  estimate
is modest (that is, 0.36), the large negative

beta (that is, -1.24) serves as a striking
example of how occupational income can
alter an investment portfolio. Real estate
agent incomes are 24 percent more volatile
than returns on Treasury bills. However, as
shown in Table 3, the beta is negative, sug-
gesting that a rate of return increase in
Treasury bills will result in an income loss
for real estate agents. A financial adviser
who works with a real estate agent can use
this information to hedge income volatiiity
by increasing cash equivalent holdings
within the client's investment portfolio
(that is, essentially building an emergency
fund).' To a lesser extent, adding fixed-
income holdings could also serve a diversi-
fication objective. This recommendation
corresponds with what Kyrychenko (2008)
noted in his study.

Data in Table 3 provide additional
insight into the relationship occupational
income has with stock, bond, and Treas-
ury bill indexes. In almost all cases, even
in those situations in which the r̂  esti-
mate is low, the overall recommendation
remains the same—reducing cash and
adding stock holdings to an investment
portfolio is a way to increase diversifica-
tion when human capital is accounted for
within an asset allocation framework.
This point contradicts generally applied
asset allocation strategies. Heaton and
Lucas (2000), for example, noted that
business owners who have variable
income should rightly hold less wealth in
equities than typical wage earners. While
this may be the descriptive case, results
from this study suggest that this may not
always he the most appropriate (that is,
normative) strategy. Volatility itself is not
the primary issue. Instead, it is the level
of volatiiity associated with a particular
market index that is most important. In
cases in which income variability is highly
correlated with equities, the Heaton and
Lucas recommendation holds true; how-
ever, this is rarely the case. Instead, it
appears that Coceo et al. (2005) were cor-
rect in proposing that occupational
income, for the majority of employment
classifications, acts as a proxy for less

volatile investment assets. In other words,
of the occupations studied in this
research, the largest portion had occupa-
tional betas most closely linked with long-
term bonds and Treasury bills.

Several rules emerge for those who
would like to incorporate findings from
this study in the development of asset allo-
cation models. To begin with, a best fit
model index should be identified. The easi-
est way to do this is to find the market
index with the highest revalue of the occu-
pation in question. Once the best fit index
has been identified, the occupational
income heta coefficient should be evalu-
ated. Four concurrent observations are
needed. First, is the beta coefficient posi-
tive, negative, or near zero? Second, how
large is the beta coefficient? Third, how
iarge is the r̂  value, and fourth, is the cor-
relation between the occupational income
stream and the index of at least modest
size? A positive beta coefficient indicates
that variability in income will move posi-
tively with the underlying index. The
larger the beta coefficient the more impact
a change in the index will have on changes
in occupational income. The larger the r̂
value, the more confidence one can have in
the anticipated change in income. A confir-
mation of the correlation effect size will
add to a financial adviser's confidence
when using occupational income in a port-
folio optimization system.

Financial advisers who use portfolio opti-
mization programs can use rate of return
and correlation statistics, such as those
shown in Tables 1 and 2, to identify model
asset allocations. Alternatively, financial
advisers can use a simplified heuristic to
help reallocate assets. Specifically, for cases
in which the best fit beta is positive, the
adviser should reduce holdings of the
benchmark asset. For situations in which
the best fit beta is negative, additional hold-
ings of the benchmark asset should be used.
So, for example, assume an adviser is work-
ing with a client whose occupational
income beta is -1.00. Also assume that the
best fit benchmark is the bond index. In this
case, holding other factors constant, the
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>idviser should reallocate assets to increase

exposure to the bond index.''

In summary, the evidence from this

study suggests that occupational income

variability can, indeed, have an impact on a

person's level of risk aversion witbin

investment portfolios. We demonstrated

that some occupational income streams act

like stock or bond indexes, but in the

majority of cases, occupational income

I ('sembles most closely returns of Treasury

hills. While initial support was shown for

the hypothesis tbat occupational income

variability should be offset with changes in

stock holdings, such a recommendation

was deemed far from universal. It appears

that each occupation has its own best fit

index, and in some cases, the best fit beta

coefficient is linked with a stock, bond, or

I ash equivalent index. How a portfolio is

designed or reallocated will depend on the

size and strength of tbe coefficient in rela-

tion to its benchmark.

Endnotes

1. Portfolio optimization techniques using

stocks, bonds. Treasury bills, and occu-

pational data were used to estimate tbe

impact occupational income variability

can have on a model portfolio. These

results are reported for selected portfo-

lios in endnotes.

2. If it were possible to sell short occupa-

tional income this would be the pre-

ferred strategy when developing an opti-

mized portfolio for teachers. The optimal

portfolio, including teacher income as an

asset is as follows: 16 percent equities, 36

percent bonds, 116 percent Treasury

bills, and -68 percent occupational

income. Obviously, tbis is not possible; as

such, adding equities while reducing

cash and bonds is a practical way to

achieve better diversification.

3. The optimal allocation for a four asset

portfolio consisting of stocks, bonds.

Treasury bills, and real estate agent

occupational income is 6 percent, 11

percent, 50 percent, and 33 percent,

respectively. This compares to an opti-

mal portfolio of 11 percent stocks, 26

percent bonds, and 63 percent Treasury

bills when occupational income is

excluded. The intuition bebind tbe use

of occupational betas is thus supported

in a mean-efficient analysis.

4. It may be possible to know from which

other asset category the assets should be

taken. If the beta for either stocks or

Treasury bills is positive, it is reasonable

to conclude tbat one or both of these

asset classes can be reduced.
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