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Abstract

Career and education choice play a central role in individual’s long-term financial planning. In

defining individual’s overall wealth, we not only consider the financial wealth (net worth), but also

incorporate individual’s human capital (expressed as the present value of future earnings) as a com-

ponent of the wealth function. We demonstrate that human capital accounts for the majority of an

individual’s wealth portfolio in most cases for most of individual’s life. By including human capital

in the traditional theoretical portfolio choice framework, we show that the choice of career and edu-

cation level has a significant effect on the Sharpe ratio of an individual’s overall wealth portfolio.

We conclude by providing several examples of the computations of the present values of future aver-

age earnings streams for individuals of various education levels from several different occupations.

The calculations are meant to illustrate how an individual can perform a simple NPV-like analysis

when in the process of career planning. © 2020 Academy of Financial Services. All rights reserved.

1. Introduction and motivation

While the conventional approach to measuring individual wealth is through an estimation

of the dollar value of financial assets (cash, stocks, bonds, etc.) and real assets (real estate,

private business, etc.), such a view deemphasizes human capital.1 Yet, human capital rather

than financial capital is responsible for the bulk of the wealth for most individuals during

many stages of their lives, especially during their younger years. Using a small sample from
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the mid-1980s U.S. Survey of Consumer Finances, Lee and Hanna (1995) find that financial

assets represent only two percentage of the total wealth of most households.2 Furthermore,

the value of individual’s financial and real asset portfolio often reflect the human capital

value possessed by the individual in the past because there exists a strong relationship

between the value of human capital and an individual’s long-term financial wealth. For

example, Budria, Diaz-Gimenez, Quadrini and Rios-Rull (2002) and Dıaz-Gimenez,

Quadrini, and Rios-Rull (1997) show high correlations between the level of individual

household’s earnings (defined as wages and salaries from labor) and household wealth. We

build on the existing literature on the relationship between education, career choice, and the

individual’s lifelong wealth profile by proposing a new approach that incorporates the value

of human capital in the wealth function.

Despite the financial importance of the topic for an average individual, there is not much

research in financial planning that focused on the optimization of lifetime earnings. This is

understandable given that financial planners do not have much input into the career paths or

education levels of their clients. Traditionally, by the time one becomes a financial planner’s

client, they are already in the asset (financial and real) accumulation or decumulation phase.

At that point, the goal of the financial planner is to maximize the value of the existing assets

and/or cash flows.

In general, as people get older, the value of their financial and real assets increases, while

human capital decreases, which results in a gradual shift of the individual’s planning focus

from earning maximization to efficient investments in financial and real assets that, in time,

would provide sufficient cash flows in retirement. Earnings maximization does not imply

that an individual will always seek the highest paid career (job). Rather, it implies that,

everything else held constant, an individual will choose a career (job) that provides greater

financial remuneration.

Given the apparent shift in the financial planning industry3 such as the attempt to work

with younger and less affluent clients and the emergence of a new type of planner (one who

seeks to work with the younger population), planners who compete for the business of

younger clients and who strive to help clients through the entire life span should first priori-

tize on development of their clients’ human capital along with value-maximization of cli-

ents’ financial capital.

The value of human capital is primarily driven by an individual’s skills, which, in turn,

results from (1) education level, (2) career choice, and (3) experience. Thus, examining the

impact of education and career choice should be an integral step in maximizing the individu-

al’s total wealth. Financial planners can help their clients decide what to study and where to

study.4 By developing a framework that will incorporate human capital, the biggest asset an

average younger client can bring to a planner’s attention, into the conversation of overall

wealth maximization, advisors can help their clients achieve financial goals more effectively

and more efficiently.

A holistic view of an individual’s wealth portfolio as a combination of human capital as

well as financial and real assets shows that, for most of an average individual’s working life,

human capital is responsible for most or nearly all of the individual’s wealth. As one ages,

the proportion of human capital in the value of overall wealth drops while the value of finan-

cial and real assets in the portfolio grows (see Fig. 1). The objective of long-term financial
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planning is to ensure that, at some point in time, the return from the financial and real asset

portfolio fully substitutes for the need to produce financial return on the possessed human

capital (retirement). There exists a clear and, arguably, nonlinear relationship between the

value of human capital and the long-term value of one’s financial and real asset portfolio.

In this study we develop a model that incorporates the value of human capital into the

framework of overall financial wealth for an average individual. By looking at total wealth,

including human capital, we aim to expand the current real and financial asset-centric view on

investments. We show that, despite one’s preferences for academic majors and career paths,

one can still make optimal financial decisions within the chosen career path by examining the

lifetime earnings across several subdimensions within the career of interest. Our contribution

to the current literature is in presenting a model that can be used to maximize the individual’s

wealth portfolio through an emphasis on the financial implications of a given education level

and career path. The model also demonstrates that inclusion of human capital in the individu-

al’s portfolio choice problem maximizes the value of the Sharpe ratio, thereby optimizing the

relationship between the expected return and the risk of the wealth portfolio.

Additionally, we provide several useful examples of the computation of the present value

of the lifelong earnings for different education-occupation combinations. These calculations

serve as a guide in making education and career choice decisions. Finally, we calculate the

net present value of the difference between the average age-earnings profiles in given educa-

tion with various education levels beyond high school and with high school education. The

net present value represents a maximum expenditure one should be willing incur for educa-

tion beyond high school if her goal is to increase her overall wealth as the result of achiev-

ing the given level of education. In other words, the net present value represents the

maximum tuition one should pay for the given education level beyond high school. The

sample calculations are performed by occupation and are meant to aid in establishing an

optimal education level for a given occupation.5

Fig. 1. Wealth profile.
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The study proceeds as follows: Section 2 provides a brief overview of related literature;

Section 3 discusses the proposed model of total wealth; Section 4 illustrates the application

of the proposed model to portfolio theory; Section 5 provides several applied examples of

the impact of education and career choice on the overall wealth; and Section 6 presents the

implications and limitations of the model.

2. Literature review

2.1. Human capital and the financial planning profession

Despite very limited academic research in financial planning on the topic of incorporating

human capital into a traditional investment model, some practitioners are attempting to

broach the topic with their clients. This is not surprising, as the decision to pursue a specific

career path, change careers, or pursue advanced education within a career track could add

more return to one’s overall investment portfolio and lifetime earnings than many of the typ-

ical decisions on which financial planners spend much of their time. Even when the intention

is present, the lack of easily accessible resources and, at times, lack of training and knowl-

edge about the subject makes it difficult for financial planners to provide advice as to the

optimal amount of education and career choice to their clients. Some financial planners have

identified this as a problem and are trying to incorporate the human capital aspect into their

planning practices. For example, Haubrich (2013) argues that the client’s most important

asset is the human capital equity and that career choice is a new asset class that needs to be

factored into the financial planning process. As such, clients are encouraged to keep separate

working capital funds for education, career sabbaticals and changing jobs. This idea, how-

ever, has not gained significant traction and planners who focus on it are hard to find.

While the incorporation of human capital in financial planning is relatively new, the

broader literature in economics, management and finance addresses the question of human

capital optimization. In the “People Equity” framework, Schiemann (2006) looks at talent

optimization and the factors that influence it. Caballe and Santos (1993) explore the impor-

tance of human capital in the context of growth by using a generalized Lucas-Uzawa model

of endogenous growth that includes both physical and human capital, concluding that human

capital is at the core of economic growth.

2.2. The value of education

In an academic setting, Milevsky has focused on the role of human capital on the personal

balance sheet. The investment in human capital may depend on several factors, one of

which, according to Hanna et al. (2001) is the individual’s risk tolerance. Other factors

include income, net worth, work history and specific job skills. Despite all these controls,

education is still seen as a primary factor in attainment of human capital maximization.

Although generalized theoretical models that incorporate human capital are hard to find, the

importance and central place of human capital in planning out one’s financial life has been

discussed in specific contexts in the past. For example, Bridges, De’Armond, and Dean
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(2013) examine the human capital of divorced women, concluding that women who do not

invest in their human capital through education and work experience end up being nega-

tively exposed to financial shocks. Similarly, Britt-Lutter et al. (2018) apply the human capi-

tal framework to argue for increased levels of education (with higher knowledge and

positive behavior) and as a result, higher well-being in college students.

As noted earlier, the path to maximization of human and, therefore, total capital is

through maximization of the return from one’s career choice at an optimal level of educa-

tion. There is a significant body of existing research about the economic benefit of education.

Increased investment in education has several economic benefits, among which the most

directly measured is increased earning capacity (Morgan & David, 1963). In addition to

overall higher earnings, more education also translates into steadier jobs.6 Studies on the dif-

ferential in pay between different levels of education have been conducted since the 1960s.

Over time, the gap in pay and arguments in favor of education shifted but the central theme

is still the same: more education translates into more lifetime earnings. In the later part of

the 1990s and in developed countries, the gap between more and less educated workers wid-

ened. A Canadian study shows that this trend resulted in higher demand and higher income

for more educated individuals, and increased the returns on investment in education (Chung,

2006). In the early 2000s, though, the highest job growth has shifted to skilled labor such as

gas extraction, construction, and real estate. This, however, may be more of a consequence

of a strong job market in general than a sign of decline in the economic payoff of education.

The value of education is also dependent on the condition of the economy. Chakrabarti,

Jiang, and Nober (2019) look at the graduates of four year colleges during boom and bust

conditions and conclude that on average, students who enter college in bad economic times

are on average going to have earnings about 10% lower than the students who enter college

in boom times, but the earnings differential is dependent on the choice of major. Again, this

points to the idea that human capital cannot be viewed in a uniform way and that financial

planners can enhance their services by advising on career and education choices to their

clients.

On average, most studies conclude that increased education results in higher earnings in-

dependent of career choice. While it is easy to identify outliers who, despite the lack of a

degree, became financially successful, our goal is to study average individuals and the edu-

cation and career choices they face with limited information availability. Brown et al.

(2012) estimated that the average return of a college education over high school is $300,000.

However, the degree, the choice of college and the occupation choice add significant vari-

ability to this number.

2.3. The value of career choice

In an early article on the topic, theoretically, Riley (1976) addresses the marginal cost of

education across different individuals in the context of productivity. If the marginal earnings

increase is positive, individuals will stay in school and acquire additional education. By pre-

senting a human capital model of education screening, he argues that there exists a weak

equilibrium at specific wages. He concludes that there is a specific wage at which individuals

are hired based on their education level and paid based on their productivity.
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Oreopoulos and Petronijevic (2013) argue that, to make the best decision about the invest-

ment in college education, students need to estimate the cost of schooling, their major and

their anticipated occupation. Some of the newest research shows that the relationship

between income inequality and number of years spent on education is still positive; addi-

tional years of schooling result in higher income, on average, and that this relationship is

stronger in emerging and developing countries (IMF, 2017).

Overall, it is hard to argue with the fact that, on average, the decision to continue educa-

tion results in higher economic returns as well as lower unemployment rates.7 A 2011 Pew

Research Center study conducted by Taylor et al. (2011) finds that 86% of respondents

believe their college experience was a good investment. Adults who graduated from a four-

year college earned on average $20k more per year than adults who did not receive a degree

beyond high school. According to Leonhardt (2014), in 2013 the gap in pay reached a new

high: Americans with a college degree made 98% more per hour than people with no

degrees. This was five percentage more than five years earlier and 35% more since 1980.

Furthermore, some studies demonstrate that the level of education has a significant impact

on the work life expectancy of an individual. As such, Skoog, Ciecka, and Krueger (2011 and

2019) show that individuals with higher education levels consistently have longer work life

expectancies, everything else held constant. For example, a 25-year-old female who is initially

active in the labor market and holds a high school diploma has a work life expectancy of

28.68 years, a female with the same characteristics, but with a bachelor’s degree has a 33.20-

year work life expectancy (data obtained from Skoog et al., 2011). The work life expectancy

increases by another 2.7 years for a master’s degree and jumps by almost three more years if

this individual is to have a terminal degree. These differences in the work life expectancy

inevitably have a very significant impact on long-term financial planning as they increase the

lifelong earning potential and decrease the need for additional retirement funding. The impor-

tance of increased work life expectancy is particularly important in the context of increasing

longevity.8 As Bajtelsmit and Wang (2018) find, the “top third of households by longevity

need approximately 20% more retirement wealth” than average longevity households.

However, as already mentioned, education alone is not sufficient. Career choice is also

essential in lifelong wealth maximization. The major, career path and subsequent specializa-

tion within that path influence the economic benefits of the decision to pursue advanced

degrees. A recent study from the Georgetown University Center on Education and the

Workforce examines how the payoff is related to the field of study. It concludes that some

majors, for example engineering, have a strong financial advantage that results in an extra

$1.1 million in lifetime income. Similar conclusions were reached about graduate school.

Compared with the research on education choices, the research on the optimal financial

payout of career choice is sparse. Kyrychenko (2008) uses a comprehensive mean-variance

model to incorporate non-financial aspects of one’s life into the optimal asset allocation

model. By examining factors such as human capital, the author derives optimal portfolios

for workers in different industries and locations. Bernardo et al. (2017) examine the payoff

for different university majors in Chile, concluding that, although some majors are more de-

sirable than others, overall higher education is still an attractive option. Similar results were

found by Mun and Wong (1999) in Singapore. Although such studies are generally
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informative, they are hard to implement for the average student as they are limited and cir-

cumstantial to the sample environment.

In a more generalized setting, Davies and Guppy (1997) use a longitudinal study in the

United States to examine the characteristics of students who pursue financially lucrative

careers. They find that, on average, males are more likely to enter fields with financially higher

expected outcomes than females, but socio-economic factors do not affect this decision net of

other background factors. Roksa and Levey (2010) sum up the state of research on the relation-

ship between education and income by stating that “while income inequality between college

graduates is documented, inequality in occupational status remains largely unexplored.”

In this article we combine the literature on the optimal education level and optimal career

choice by developing a theoretical model that incorporates the two decisions. Our goal is to

present a model that would help an individual to arrive at the best combination of education

and career choice to maximize her overall wealth portfolio, a portfolio that includes human

capital along with financial and real capital It is important to mention that there are a number

of additional factors that might influence lifetime earnings such as change in jobs, continu-

ous education required of specific degrees, the stability of the job, mortality risk and longev-

ity risk. Although these factors are all important in determining the optimal lifetime earnings

of a specific individual, our goal is to look at the data on average. The scope of this paper is

to introduce a model that optimizes the level of education given a chosen career path.

3. The wealth model

For simplicity, assume that individuals do not possess any financial or real assets at time

zero. Time zero is assumed to be the time when an individual first enters the labor market.

Denote overall individual’s total wealth at time t asWt,
9 therefore:

Wt ¼ Et þ It

where Et is the present value of the sum of the future earnings (wages and salaries from

labor) of an individual and It is the current value of the investment portfolio of an individual.

Et can be expressed as:

Et = o
T

t=1

et 1þ gtþ1ð ÞT
1þ rtð Þt

 !

where et is the earnings in a given year t with the first year being the first year of individual’s

employment, et is the function of education, occupation and experience and can be presented

in a following form:

et ¼ f St,Ot,Xtð Þ
where S is the level of individual’s education; O is the individual’s occupation; X is the indi-

vidual’s level of experience, or
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T is the remaining time that the individual has in the labor force (earnings span); g is the

expected rate of growth of earnings that is due to gained experience and inflation adjust-

ment; and r is the rate of return on assets, which need not be constant over time. The rate r

therefore can be presented as follows:

rt = waRf þ w et –að ÞRSOA

where wa ¼ a
et
is the weight of a risk-free wage and w (et – a) ¼ 1 � wa is the weight of the

wage that stems from the educational and occupational choice an individual makes. Rf is

the risk-free rate of return and RSOA is the individual-specific required rate of return on the

investment in education and career choice, which can also vary with age. The assumption of

the model is that the individual can secure a full-time position (40 hours a week) with wage

a, which is a risk-free wage. This wage does not require any training or experience and, in

an empirical setting, can be assumed as the minimum wage. Because wage a is assumed to

be risk free, it is discounted at the risk-free rate Rf.

Note that the earnings growth rate g does not need to be constant over time and can take

both positive and negative values; g also incorporates both experience related earnings

growth and inflation adjustment.

The current value of the individual’s investment portfolio, It, can be expressed as:

It ¼ o
N

t¼1
b tet 1þ ið Þn

where b t is a percentage of earnings et that an individual contributes to her portfolio of fi-

nancial and real assets in time t; n is the number of periods between the first time the assets

have been allocated to the investment portfolio and time t; and i is the average annual invest-

ment return achieved during period n. Note that b does not need to be constant over time

and can take both positive and negative values. A negative b implies a voluntary withdraw

of funds from the investment portfolio.

Fig. 1 provides an illustration of a typical Age-Wealth profile of an individual. For the

purposes of this illustration, the initial value of the investment portfolio equals 0, the work-

life expectancy of the individual is assumed to precede the individual’s life expectancy and

it is assumed that the individual does not return to employment after retirement. The illustra-

tion in the figure also assumes that the value of the investment portfolio at the time of an

individual’s life expectancy is depleted to 0 (no inheritance is left to the heirs from the

investment portfolio). Both the rate of contributions to the retirement portfolio and the rate

of return on the retirement portfolio are assumed to be constant.

Fig. 1 presents the gradual substitution effect of the value of the human capital portfolio

in the total wealth profile by the value of investments. What is notable is that the value of

human capital is overwhelmingly the main component of the overall wealth of this
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individual for the majority of her work life expectancy (see total wealth portfolio weights in

Fig. 2). While the magnitude of the allocation of capital to the investment portfolio (retire-

ment savings) would affect the weights of human and investment capital in the overall

wealth portfolio, human capital will still dominate in the weights for the majority of one’s

life.

4. Application of the wealth model to portfolio theory

The traditional mean-variance model proposed by Markowitz (1952) suggests that a

rational investor should choose a portfolio that provides the highest possible return. This in-

vestor is also risk averse; therefore, she chooses an investment with the lowest possible risk.

The assumption of risk-free lending and borrowing leads to the conclusion that a rational

risk averse investor should invest in an optimal portfolio and adjust for her level of risk aver-

sion by either borrowing to increase the investment into the optimal portfolio or lending at

the risk-free rate to reduce the overall portfolio risk. Sharpe (1966) introduced the widely

accepted Sharpe ratio that presents a relationship between the excess return on a portfolio of

assets and the risk of such portfolio. It is now regarded as conventional wisdom that the

objective of a portfolio manager is to maximize the Sharpe ratio of the managed portfolio.

Fig. 1 provides an illustration of a typical Age-Wealth profile of an individual. For the

purposes of this illustration, the initial value of the investment portfolio equals 0, the work-

life expectancy of the individual is assumed to precede the individual’s life expectancy and

it is assumed that the individual does not return to employment following retirement. The

illustration in the figure also assumes that the value of the investment portfolio at the time of

an individual’s life expectancy is depleted to 0 (no inheritance is left to the heirs from the

investment portfolio). In the illustration, both the rate of contributions to the retirement port-

folio and the rate of return on the retirement portfolio are assumed to be constant; they do

not need to be constant in the theoretical model and are clearly not constant in practice.

Fig. 2. Portfolio weights.
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Champagne and Kurmann (2013) demonstrate that while the volatility of wages has

increased substantially between the 1950s and the 2000s, it is still very low relative to any

other risky assets available to investors. According to their findings, the volatility of wages

is below 1.02%. Furthermore, because wage changes do not behave identically to stock

returns, one can also view volatility of wages as the probability of temporary unemployment.

Given the relatively low historic unemployment rates and availability of alternative employ-

ment options in the labor markets, the wage volatility viewed through the prism of unem-

ployment is also rather low. As we illustrate further in this study, the expected return of

making a certain education or occupational decision often provides a rather significant

return. Thus, inclusion of human capital in the calculation of the optimal portfolio results in

a significantly higher (and a more complete) Sharpe Ratio (see Fig. 3). This relationship is

particularly evident for individuals who are in the first half of their careers, as the present

value of human capital (Et) profile for most occupations is concave and eventually reaches

zero at the time of permanent retirement for all individuals. The depletion of the human cap-

ital in one’s overall wealth portfolio is exemplified by the orange arrow in Fig. 3 As the indi-

vidual ages, the weight of the human capital in the optimal portfolio drops gradually only to

reach zero (retirement), resulting in a clockwise rotation of the efficient frontier of the indi-

vidual (green curve on Fig. 3) and thus a gradual decrease in the slope of individual’s wealth

portfolio Sharpe ratio. At the point when the weight of human capital in the wealth portfolio

reaches zero, the efficient frontier from Fig. 3 is made up of the bond and the stock invest-

ment (assuming that the investment assets that an individual possesses consist of an invest-

ment into bonds and stocks) only (blue line on Fig. 3).

We argue that, similarly to a portfolio manager, an individual should be concerned with

maximizing the Sharpe ratio of her individual overall wealth portfolio, which would in turn

Fig. 3. Human capital as part of investment portfolio. where B stands for bonds, S is stock, and HC for human

capital.

188 I. Timmerman, N. Volkov / Financial Services Review 28 (2020) 179–200



maximize the value of the portfolio (Wt) at all times. Since the central component of Wt is

Et, which is a function of age, education, and occupation and It is largely a function of et,

one’s optimal return stems from an investment in human capital, particularly so at younger

ages. In practical terms, this means choosing the optimal level of education for a given ca-

reer is imperative to achieving such optimality.

5. Applied illustrations

In this section we provide several examples intended to demonstrate the principle dis-

cussed above. We are not suggesting that everyone should become a lawyer, doctor or any

other highly paid profession, but rather our examples serve to demonstrate how an individu-

al’s career and education level choice, even within a specific area of interest, can have a sig-

nificant impact on the overall wealthWt maximization.

To provide meaningful results, we use the Bureau of Labor and Statistics American

Community Survey (ACS) for the recent period of 2012 through 2016. We identify individu-

als who are working full-time by including only the observations for individuals who indi-

cated that they were employed at least 50weeks in the last 12months and that worked at

least 35 hours per week.10

We then perform quintile regressions of the following form:

WAGEi ¼ a þ b 1Ageþ b 2Age
2 þ ei

where WAGE is the reported wage of the individual and Age is her reported age. The WAGE

variable is adjusted for inflation to reflect 2019 dollars. The adjustment is based on the actual

inflation rate for the years 2013 through 2017 and the Congressional Budget Office’s outlook

for inflation for years 2018 and 2019.11 Age is the age of the individual at the time of the

ACS data. The Age2 term is added to control for the nonlinearity of earnings over the life

span of an individual. We run these regressions by the Standard Occupational Classification

(SOC) code and by specific education level simultaneously. We output the fit of the model

(median) by age, given a specific level of education. The result is an Age Earnings Profile

(EAP) for an individual who possesses a specific education level and is employed in a spe-

cific occupation as defined by SOC.12

We assume the earliest an individual can secure full-time employment is age 18 and allow

one year of no employment for individuals who reported that they have one or fewer years

of college experience, two years of no employment for individuals who reported one or

more years of college, two years for those who reported that they possess an Associate’s

degree, four years for those with Bachelor’s degrees, six years for Master’s degree holders,

and nine years for individuals who responded that they have either Professional or Doctorate

degrees (the fitted earnings for these individuals are set to zero until the assumed graduation

and commencement of employment). We then compute the present value of the future earn-

ings of these individuals (SOC – Education sorted Age Earnings Profiles [AEP]) on the 18th

birthday using a five percentage discount rate. Since age earnings profiles are all expressed

in today’s dollars, the five percentage discount rate implies a real discount rate applied to

future earnings.13 For illustration purposes, below are two examples of the present value of
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the generated AEPs: (1) for all sales related occupations and (2) for all business-related

occupations, as defined by SOC.14

5.1. Sales and related occupations

Table 1 displays the present values of future earnings of individuals in a specific occupa-

tion within the Sales and Related Occupations SOC category at different levels of education.

The absence of a number implies that there were not enough observations to output an

age-earnings profile for a specific SOC-education combination.15 It is notable that education

levels of one or fewer years of college, one or more years of college experience, and an asso-

ciate’s degree result in almost identical earnings for the vast majority of occupations within

this category. It is also remarkable that bachelor’s degrees result in a very significant

increase in the present value of earnings for all occupations reported in Table 1. As can be

seen in Table 1, attainment of a bachelor’s degree or higher results in more income over the

working lifetime of an individual in most of the subcategories of the sales profession.

In Table 2 we compute the difference between the present value of the earnings of an

individual with a high school diploma and an education level that is greater than a high

school diploma. The motivation for this calculation is that a high school diploma generally

does not require a financial investment by the individual while any higher level of education

does require a financial investment (tuition, opportunity cost of not working full-time while

working on a degree). Thus, the difference in the present value of the age earnings profiles

of a higher than high-school educated individual and an individual who has a high school

diploma represents a maximum cost that one can pay for a given level of education to have

the same financial outcome as if she would have stayed with a high school education, hold-

ing the occupation constant (i.e., net present value of obtaining the given level of education).

Note that the maximum education cost is also computed at age 18, a presumable age at

which the education level choice is being made.

A negative number in Table 2 implies that an individual is better off by not investing in

her education beyond high school. The numbers for any given education level are the maxi-

mum cost one should incur for all degrees above the high school degree, implying that a dol-

lar figure displayed in the master’s column includes the cost of both bachelor’s and master’s

degrees. Thus, an individual who wants to pursue a career of a cashier has up to $35,435 dol-

lars (in present value terms at age 18) to complete her bachelor’s degree to end up as well or

better off than if she would have earned only a high school education; at the same time, she

has only $8,668 to complete both bachelor’s and master’s degrees if she wants to remain

indifferent to just a high school diploma. Thus, an individual who wants to become a cashier

should only earn a bachelor’s degree at a program that costs less than $35,435 over the entire

course of study; furthermore, this individual should not consider a master’s degree regard-

less of its cost as the bachelor’s degree results in higher present value of future earnings than

does the master’s degree for this occupation. Parts salespersons appear to maximize their

wealth by earning only a high school education and not investing in additional schooling.

Retail sales persons do not benefit from a degree beyond a bachelor’s. These results are not

surprising as cashier and parts sales person positions do not normally require specialized
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skills beyond a basic level. As a result, they should not be rewarded for the extra level of

education pursued and the cost incurred for obtaining such education.

By comparison, insurance agents can spend up to $286,964 on bachelor’s degrees and

nearly additional $57,000 on their master’s degrees to be better off than insurance agents

with only a high school diploma. Securities, commodities, and financial services sales agents

can spend up to $1,124,398 on their bachelor’s and master’s degree and still be financially

better off than someone who decided not to go to college. The master’s degree appears very

beneficial in this position as it adds over $450,000 in value. A professional degree adds

almost another $200,000 in value to an individual involved in this occupation, while a Ph.D.

degree appears to be less valuable than a master’s degree in present value terms. As

expected, the more specialized the skills required, the more the pursuit of additional educa-

tion pays off. The appeal of presenting the information this way is that is gives consumers a

way to evaluate whether pursuing a specific level of education or major is worth the overall

investment.

5.2. Business and financial occupations

Table 3 displays the present value of the future earnings for all business-related occupa-

tions as defined by SOC. Similar to the previous tables, Table 3 presents the present value of

future earnings for all business-related occupations using a five percentage real discount

rate. As with the sales related occupations, there is a noticeable homogeneity of values

across individuals with less than a high school diploma. There is also a very noticeable jump

in the present value of earnings at the bachelor’s degree level for all occupations without

exceptions. The marginal benefit of a degree beyond a bachelor’s degree though varies. As

such, agents and business managers of artists, claims adjusters, event planners, appraisers

and financial examiners appear to be better off by earning only a bachelor’s degree and not

considering a master’s degree. On the contrary, logisticians, credit analysts, tax preparers,

and market research analysts appear to benefit the most from a master’s degree.

Furthermore, when looking at the human resource workers, a marginal benefit from pur-

suing a bachelor’s degree is observed to the magnitude of about $164,000 in present value

terms over one’s working lifetime. A master’s degree brings, on average, an additional

$63,500 above and beyond a bachelor’s degree (the difference in the present value of the

bachelor’s and master’s level lifetime earnings). By comparing these numbers to those

reported in Table 4, one can see the maximum amount that the level of education beyond

high school is worth on average. An individual who wants to become a human resource

worker should not spend more than $164,000 on his bachelor’s degree. His maximum ex-

penditure on both the bachelor’s and the master’s degree should not exceed $228,000. It is

relatively safe to conclude that finding educational programs to fit these costs is relatively

simple, and most people would be better off by pursuing a higher degree in the field of

human resources.

By comparison, when looking at the lifelong earnings for meeting and convention or

event planners, we conclude the opposite. On average, an event planner is better off finishing

a bachelor’s degree (as long as the total cost does not exceed $78,000) and not pursuing fur-

ther education since a maximum combined expenditure on both a bachelor’s and a master’s
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degree that is sound from a financial standpoint is only $21,000. Similarly, several other

occupations see diminishing returns from obtaining professional and doctorate degrees.

A very noticeable and important observation that relates to the analysis of both sales and

business-related occupational groups is that dropping out of college at any time or getting an

associate degree is not a value adding proposition for any of the occupations examined.

6. Implications, limitations, and conclusion

The different estimates in lifetime earnings given a specific education will most likely

change as real wages change/increase for future workers (Morgan and David, 1963). It is

also possible that the differential will change as more/less students decide to attend col-

lege. However, as Miller (1960) points out in a very early study, despite the increased

rate of college graduates the differential effect persists. Newer research confirms this

inference.

Another assumption of examining lifelong earnings is that the benefit derived from a col-

lege education will likely be similar for the future generations as it was for the people who

are already working. Some articles in popular press argue that the gap in pay in the United

States has been decreasing and education will no longer have an advantage at one point in

the future. These declines are normally juxtaposed against the increased cost and increased

student loan debt of college graduates. As mentioned earlier, when the economy is strong

the economic advantage of advanced education tends to be lower. The analysis needs to be

performed over the entire career span to be meaningful.

In this article, we combine the benefits of additional schooling and specific career paths

available. This is a valuable tool for financial planners who aim to work with younger, ca-

reer-changing, or education-pursuing clients. They can now frame the decision of obtaining

more education in a more specific career path by analyzing the benefits of any additional

degree or career option. By applying the theoretical model to specific occupations and levels

of education, financial planners can talk to their clients about the lifetime benefit of obtain-

ing such education and the maximum costs to obtain a degree.

As mentioned in the introduction, we understand the limitations of applying a theoretical

model for a practitioner, and, as such, our next step is to develop a practical tool that finan-

cial planners can use in their work with clients. In the interim, the results from our study can

be used to help frame the education planning conversations that financial planners have with

their clients. Specifically, the results can be used to enhance financial planner and client dia-

log around the value of higher education and the financial outcomes associated with inves-

ting in a particular degree program.

Notes

1 Stiglitz (2015) provides the following definitions of wealth and capital: “wealth and

capital are two distinct concepts; the former reflects control over resources, the latter

is a key input into production processes.” While we acknowledge the subtle differ-

ences in the definitions, we often use the words interchangeably as human capital
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element of overall individual’s wealth represents both control over resources and an

input into the production process.

2 The data is based on a random sample of 3,824 US households and a supplemental

sample of 438 higher income households that are more representative of the upper

tail of wealth distribution.

3 See, for example, https://thefinancialbrand.com/71459/millennial-wealth-management-

banking-digital-cx-trends/, https://www.financial-planning.com/opinion/the-richest-

advisors-are-targeting-millennials-now or https://www.thinkadvisor.com/2017/07/18/

these-millennial-advisors-are-killing-it-with-youn/?slreturn=20181013183259.

4 The Center on Education and the Workforce at Georgetown University has recently

developed a ranking system of colleges in the United States by the return on invest-

ment in education (see https://cew.georgetown.edu/cew-reports/CollegeROI/).

While such a tool can certainly help in selecting a college to attend, it does not pro-

vide insight into the career and appropriate (from a financial standpoint) education

level selection.

5 To further explore age-earnings profiles for different education-occupation combina-

tions, one can refer to www.alignme.app.

6 Based on the data provided by the Bureau of Labor and Statistics (www.bls.gov),

there is a consistent inverse relation between the level of education and the unem-

ployment rates in the United States. This inverse relation spans back for decades.

7 “Education and Unemployment,” Washington Post, February 27, 2012 (www.

washingtonpost.com/politics/education-and-unemployment/2012/02/27/gIQARNmzeR_

graphic.html); and Caralee Adams, “New Study Tracks Lifetime Income Based on

College Major,” College Bound(Education Week blog), March 24, 2011 (http://

blogs.edweek.org/edweek/college_bound/2011/05/new_study_tracks_lifetime_

income_based_on_college_major.html?qs=lifetime+college+earning

8 While the average life expectancy of the U.S. population dropped ever so slightly

over the last three years (mainly due to increasing suicide rates and the opioid con-

sumption), the general longevity trend is upward.

9 Note that the model ignores personal consumption and assumes that there are no

social welfare programs that, in some circumstances, may substitute or outweigh the

value of individual’s human capital.

10 The only exceptions are teachers and librarians, who are assumed to be working full

time if they indicate that they worked 35 or more weeks in the last 12 months.

11 An Update to the Budget and Economic Outlook: 2018 to 2028, Table A-1, The

Congress of the United States, Congressional Budget Office, August 2018. http://

www.cbo.gov/

12 One can run an unlimited number of age-earnings profiles by going to www.

alignme.app.

13 While seemingly arbitrary, the choice of a five percentage real rate of return is

predicated by the fact that it roughly proxies for the investment returns in a diver-

sified market portfolio, which, depending on the methodology and the time frame

used is shown to generate a return that is about 5 to 7 percent above the rate of

inflation.

198 I. Timmerman, N. Volkov / Financial Services Review 28 (2020) 179–200



14 Note that the calculations presented below assume that all individuals retire the age

of 67, which is the age of full eligibility for Social Security benefits. Thus, the gen-

eral finding of a positive relation between the level of education and the work life

expectancy is omitted in this calculation. If the work life expectancy differentials

were to be incorporated into the calculations, the positive effects of additional edu-

cation on the present value of the AEPs would be even more pronounced.

15 We require a minimum of 75 observations to run an AEP using our quintile regres-

sion method.
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