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Abstract: The term “forensic economics” is widely recognized within civil legal circles in the United States, and is
usually understood to involve the calculation of damages from personal injury, death, and employment loss. Forensic
demography is a term that is not widely recognized because it has only been used in a handful of civil rights and re-
lated cases. In this paper, we argue that applied demographers have skills that apply to civil cases involving the cal-
culation of damages from personal injury, death, and employment loss. We do this by identifying the equivalencies
and similarities in core measures and concepts, albeit with different names, used by forensic economists and applied
demographers. We also illustrate these commonalities with a hypothetical case assessing the present value of dam-
ages in a loss of life civil case and discuss some challenges facing an applied demographer who would like to move
into the field of forensic demography. We conclude with the observation that applied demographers are well
equipped to extend forensic demography into civil cases of this nature.
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1. BACKGROUND

Although demography is a small academic discipline, it has a
large clientele due to the many and wide-ranging activities of
applied demographers. These clients are found in the fields
of public administration, health care, public health, actuarial
and consumer research, corporate human resources, real es-
tate, commercial site location, civil rights, environmental
justice, and environmental and disaster impacts among oth-
ers (Anderton et al., 1994; Carroll and Hannan, 2000; Hauer,
Holloway and Oda, 2020; Jivetti and Hoque, 2020; Kintner
et al., 1994; Martins, Yusuf, and Swanson, 2011; Morrison
and Bryan, 2019; Pol and Thomas, 1997, 2012; Siegel, 2002;
Stewman, 1988; Swanson, 2016; Swanson, Tedrow, and
Burch, 1996; Swanson and Morrison, 2010; Swanson and
Pol, 2004; Swanson, et al., 2009). One field in which few
applied demographers are found, however, is in the area of
civil law that deals with the costs of personal injury, death,
and employment loss where “forensic economists” dominate
(Brookshire, Slesnick, and Lessne, 1990; Schap, Luthy and
Rosenbaum, 2020; Ward, 2020).

The lack of demographers in this area of application strikes
us as odd because one of its core subjects is human longevi-
ty, a topic that demographers have been routinely dealing
with for some time (Brass, 1971; Flores, Bradshaw, and
Hoque, 2013; Greville, 1946; Gunasekaran, Palmore, and
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Gardner, 1981; Kintner, 2004; Mazur, 1969, 1972; Palmore
and Gardner, 1983; Pressat, 1972; Swanson, 1989, 2021,
2022; Swanson and Palmore, 1976; Swanson and Sanford,
2012; Swanson and Tedrow, 2021, 2022a, 2022b; Swanson,
Palmore, and Sundaram, 1977; Swanson, Chow, and Bryan,
2020; Whipple, 1919: Yusuf, Martins, and Swanson, 2014),
and one that includes work assigning value to human life
(Arnold et al., 1975; Dublin and Lotka, 1930; Dublin, Lotka,
and Spiegelman, 1949; Kintner and Swanson, 1994; Lotka,
1944; Preston and Haines, 1991; Robey, 1989; Zelizer,
1994). It also strikes us as odd because many of the con-
cepts, measures, and analytical tools used by forensic econ-
omists when developing the cost of damages claimed in cas-
es involving personal injury, death, and employment loss are
also used by applied demographers, albeit under different
names. As you likely perceive by now, our aim in this paper
is to bring to the attention of applied demographers the pos-
sibility of using their skills in civil law that deals with per-
sonal injury, death, and employment loss. We start by de-
scribing in the following section the field of forensic eco-
nomics as it applies to this area of civil law, briefly compare
it to forensic demography, and go on to discuss “expert wit-
nesses” and courtroom standards that apply to expert wit-
nesses.

2. FORENSIC ECONOMICS AND DEMOGRAPHY:
THE EXPERT WITNESS AND COURTROOM
STANDARDS

Forensic economics is a well-known term in the area of civil
law that has generated an extensive literature of published
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and unpublished research on the calculation of damages sus-
tained by a plaintiff or injured party due to personal injury,
death, and employment loss (Brookshire, Slesnick, and
Lessne, 1990; Brookshire and Slesnick, 1991; Brookshire,
Luthy and Slesnick., 2009; Slesnick, Luthy, and Brookshire,
2013; Schap, Luthy and Rosenbaum, 2020; Ward, 2020). It
even has its own JEL code, K13, “Tort Law and Product
Liability * Forensic Economics” (American Economic Asso-
ciation, no date).

Far less developed is the field of forensic demography,
which has largely confined itself to civil rights and related
issues (Pozner, 1967; Tolnay and Bailey, 2006). However,
forensic demography has a lot of growth potential because its
foundation allows forensic demography to easily broaden its
focus to include forecasts of damages due to personal injury,
death, and employment loss. And to be sure, under JEL code,
J1 “Demographic Economics,” J17 is found, “Value of life ¢
Foregone income,” a code that recognizes forensic demogra-
phy can deal with the calculation of the cost of damages due
to personal injury, death, and employment loss. We return to
this point later in the paper.

Because much of the “value of life and foregone income”
aspects of forensic economics take place in a courtroom in
the form of expert witness testimony, a person must be
deemed qualified to provide such testimony, which includes
professional (not personal) opinions in the courtroom, some-
thing that “factual” witnesses are not allowed to do.! In Ne-
vada (Kutner, no date), for example, to testify as an expert,
witnesses must satisfy the following three requirements:

(1) they must be qualified in an area of scientific, technical
or other specialized knowledge (the qualification require-
ment); here the trial court considers, (a) formal schooling, (b)
academic degrees, (c) licensure, (d) employment experience,
(e) practical experience and (f) specialized training;

(2) their specialized knowledge must assist the trier of fact to
understand the evidence or to determine a fact in issue (the
assistance requirement); and to meet the assistance require-
ment, testimony must be relevant and the product of reliable
methodology, the latter of which may be determined by the
court considering whether the opinion is (a) within a recog-
nized field of expertise, (b) testable and has been tested, (c)
published and subjected to peer review, (d) generally accept-
ed in the scientific community, and (e) based on particular-
ized facts rather than assumption, conjecture, or generaliza-
tion; and

(3) their testimony must be limited to matters within the
scope of their specialized knowledge (the limited scope re-
quirement).

Once qualified, an expert’s testimony is often governed by
the “Daubert Standard,” a recognized method that can be
used by courts to determine whether expert testimony is ad-
missible at trial (Brodsky, 2009; Kennedy, 2013; Gotham,
2020; Mulkey, 2009; Cornell Law School No Date,

https://www.law.cornell.edu/wex/daubert_standard#:~:text=
Definition,t0%20the%20facts%20at%20issue).

In the remainder of this paper, we describe forensic demog-
raphy in some detail, describe the foundation upon which
forensic demography stands, show how it easily translates
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into the measures used by forensic economists to forecast
damages, and provide a hypothetical example of a courtroom
case involving a wrongful death lawsuit. We then describe
challenges facing both forensic economics and forensic de-
mography and conclude with a summary.

3. FORENSIC DEMOGRAPHY

In the summer of 1965, the legislature of the state of Missis-
sippi passed a law that required children whose parents were
living in another state to pay tuition to attend public school
(Pozner, 1967). Believing that this law discriminated against
the Black population and was therefore unconstitutional, the
U.S. Department of Justice decided to pursue a civil suit to
have it declared invalid. However, evidence was needed to
prove that the law was discriminatory, i.e. had a disparate
impact on Blacks. The lawyers contacted demographers at
the Bureau of the Census who generated a special tabulation
that demonstrated that the law did discriminate racially in
that most of the persons affected were Black and too poor to
pay tuition.

An area related to this civil rights case is voting rights. Sec-
tion 2 of the 1965 Voting Rights Act prohibits abridgement
of the right to vote by diluting the voting strength of a pro-
tected group (Morrison and Bryan, 2019: 6). When legisla-
tive and other district boundaries are re-drawn after a decen-
nial census, they are governed by two underlying conceptual-
izations pertaining to the “one person one vote” principle: (1)
representational equality; and (2) electoral equality (Morri-
son and Bryan, 2019: 6). The former means that each legisla-
tor should represent roughly the same number of persons as
every other legislator. The latter means that each citizen’s
vote ought to carry equal weight (“one person, one vote”). In
this area, demographers have been active for some time
(Choldin, 1986; Clark and Morrison, 1992, 1995; Harvey,
2016; Hood, Morrison, and Bryan, 2018; Massey and Den-
ton, 1998; Morrison, 2014; Morrison and Bryan, 2019;
Siegel, 1996; Terrie, 1996; Winkler et al., 2022).

In addition to civil and voting rights in the U.S., forensic
demography has included the database developed in El Sal-
vador to identify “disappeared persons” by Casals (2022),
work done in the criminal justice system (Mosotho et al.,
(2020), as well a database on lynchings in the U.S. (Tolnay
and Bailey, 2006). These are areas where forensic demogra-
phy has largely confined itself and remained a small field
within applied demography. Returning to the point made
earlier concerning JEL Code J17, “Value of life « Foregone
income,” we believe that there are sufficient similarities be-
tween the concepts and measures used by forensic econo-
mists and applied demographers that the latter could easily
conduct research and provide expert testimony regarding
personal injury, death, and employment loss cases and by so
doing, expand the scope of forensic demography.

Applied demographers have a solid understanding of popula-
tion dynamics and human survivorship, their concepts,
measures, and models, as well as the tools used to measure
them, including life tables and other forms of survival anal-
yses. They know where to obtain census, survey, vital statis-
tics, economic and financial data (in the academic public,
private, and not-for-profit sectors) and how to construct
measures and models in the presence of limited data. They
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have conducted research in the areas of consumer markets,
healthcare, employment, insurance, and impact analysis and,
not infrequently, taught students about these same applica-
tions of demography (Siegel, 2002; Swanson and Pol, 2004;
Swanson and Morrison, 2010). Because demography is es-
sentially a multi-disciplinary field, applied demographers
have worked with a wide range of disciplines as the exam-
ples cited here show: actuaries, cultural and physical anthro-
pologists, archeologists, attorneys, biologists, people in busi-
ness administration, agriculture, labor, and other economists,
geographers, health physicists, historians, mathematicians,
nuclear engineers and nuclear scientists, political scientists,
public administrators, both appointed and elected, public
health researchers, professional engineers, sociologists, and
statisticians (Anderton et al., 1994; Carroll and Hannan,
2000; Danforth et al., 2009; Hauer, Holloway and Oda,
2020; Jivetti and Hoque, 2020; Kintner et al., 1994; Martins,
Yusuf, and Swanson, 2011; Morrison and Bryan, 2019; Pol
and Thomas, 1997, 2012; Siegel, 2002; Stewman,1988;
Swanson, 2008; Swanson, Tedrow, and Burch, 1996; Swan-
son and Morrison, 2010; Swanson and Pol, 2004; Swanson,
et al., 2009; Swanson, et al., 2022).

One result of this multi-disciplinary work is the realization
that common demographic measures are mathematically
equivalent to those used in other fields, including those used
by forensic economists. Thus, applied demographers know
how to construct and can apply these equivalent measures in
the financial areas relevant to a civil case to show damages
case, as the following examples for “future value” and “pre-
sent value” show.

A. Future Value (Compound Interest) = Future
Population
FVi= Mg x (1+1)t = Py = Py x (1+r)! Q)

where in financial terms,

FV = future value,

0 = present time (now),

M = money invested at time zero (now),
r = interest rate (per time unit),

t = number of time units (e.g., years),
and where in demographic terms,

P = future population,

Po = Population at time zero (now),

r = rate of change (per time unit), and
t = number of time units (e.g., years).

As an example of the equality of “Future Population” and
“Future Value,” the population of Clark County, Nevada
grew from approximately 1.95 million in 2010 to 2.27 mil-
lion in 2020, which yields r = 0.0153 = 1 - (2.27 / 1.95)%L, If
this rate of change stays the same to 2030, then we expect
Clark County to have Py = 2.27 x (1+0.01531) = 2.64
million people. Similarly, if somebody had $2.27 million to
invest with an annual interest rate of 0.0153, the “Future
Value” of the investment is also approximately $2.64 mil-
lion.
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B. Present Value (Compound Interest) = Present
Population
PV =FV/(1+1)t=Po =P/ (1+r) 2

where in financial terms,

PV, FV and t are the same as defined for FV,
r = the discount rate (e.g., inflation rate),

and where in demographic terms,

P: = future population,

Po = Population at time zero (now),

r = rate of change (per time unit), and

t = number of time units (e.g., years).

As an example of the equality of “Present Population” and
“Present Value,”

the “Present Value” of Clark County’s 2030 population of
2.64 million with an annual rate of growth equal to 0.01531
is P2020 = 2.64 million / (1+0.01531)° = 2.27 million.

Similarly, if somebody wanted to know the present value of
$2.64 million in 2030 with an annual interest rate of 0.0153,
the “Present Value” of the investment is also approximately
$2.27 million

The preceding examples using the geometric (compound
growth) formula clearly show what forensic economists
would call future value (FV) and present value (PV), but
applied demographers call them future population and pre-
sent population. What forensic economists would call the
rate of inflation (or discount rate), applied demographers call
the rate of (compound) growth.

As another example, consider Net Present Value (NPV),
which is defined as

NPV = 2FVi/ (1 + 1)t €)
where in financial terms,

>FVi; = sum of future cash flows (M) i in year t,

r = discount (inflation) rate (per time unit), and

t = number of time units (e.g., years).

This is the sum of the present value of cash flows (positive
and negative) for each year associated with an investment,
discounted so that it’s expressed in today’s dollars. As we
just showed regarding Future Value (FV), one determines the
present value (PV) of each year’s projected returns by taking
the projected cash flow for each year and dividing it by (1 +
discount rate).

Net Present Value (NPV) shares a conceptual foundation
with the “Cohort Component Method (CCM) often used by
applied demographers to generate expected future popula-
tions and referred to as the fundamental population equation
(Baker et al., 2017: 22-23, 251; Smith, Tayman, and Swan-
son, 2013):

YFVi.equals P; = Pg + Birthso..— DeathsO-t + in Migrantse..—
Out-migrantso... Eq (4)
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NPV, equals Py = P; - Birthsg.; — Deathso.t + in Migrantse: —
Out-migrantso.t. (5)

Note, if we subtract the number of out-migrants from the
number of in-migrants we get the net number of migrants,
which is equivalent to the financial concept of net cash flow:

Net Number of Migrants = Number of people moving in —
Number of people moving out over a given period,

Net Cash Flow = Funds Moving in — funds moving out over
a given period.

Thus, the “net cash flows” are equivalent to the components
of population change just described, with births and in-
migrants being positive and deaths and out-migrants being
negative. This can be extended to the Cohort Change Ratio
(CCR) method of population forecasting, which has been
shown by Baker et al., (2017:251) to be equivalent to the
Cohort-Component Method (CCM). This also can be ex-
tended to Cohort Change Differences (CCDs), which are
exactly like net migration and net cash flow in that they rep-
resent net change (Baker, Swanson, Tayman, and Tedrow,
2017: 6). Also, note that net cash flow can be defined as
profit if it is positive and loss if it is negative.

C. The FV Formula, Inflation Rate, and Mathematical
Equivalencies

If we define r to be an “inflation rate” then we can use the
FV formula to estimate the value of a current amount of
money at some point in the future, given the rate of inflation.
For example, the BLS CPI calculator
(https://data.bls.gov/cgi-
bin/cpicalc.pl?cost1=1.00&year1=201905&year2=202205)
shows that $1.00 in May 2019 has the buying power of $1.14
in May 2022. Assuming that this rate grew in a compound
manner, yields an inflation rate over these three years equal
to r = (1.14/1.00)°333 = 0.0446 (4.46%). Suppose we want to
know the future value (FV) of $2.27 million (PV) in two
years, assuming the current annual rate of inflation remains
at 0.0446: FV, = $2.27million x (1-0.0446)? = $2.07 mil-
lion. Similarly, if Clark County, Nevada, currently has 2.27
million people and was losing population instead of gaining
people at an annual rate of -0.0446, it would have a popula-
tion of approximately 2.07 million in two years.

Note that the preceding shows that mathematical equations
such as Eq (1) and Eq (2) can be used in equivalent, but dif-
ferent forms to render FV (and PV) as well as a future popu-
lation (and a current population). Here is another example of
an equivalent but different form. Absent inflation, if an in-
vestment returned 4.46% annually, the FV of $2.07 million
in two years would be FV, = $2.27 million = $2.07million
/ (1-0.0446)% Applying this form to a population, with an
annual rate of population growth of 4.46% annually, and a
current population of 2.07 million, Clark County, Nevada
would have a population of approximately 2.27 million in
two years (2.27 million = 2.07 million / (1-0.446)?). As is
the case with statistical tests of significance 7, these exam-
ples show that understanding the foundation underlying
mathematics rather than simply memorizing and rotely ap-
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plying formulas is important in any field that uses them, in-
cluding forensic economics and forensic demography.

Two additional equivalencies related to the FV and PV are
the gross reproduction rate (GRR) and net reproduction rate.
The GRR is the expected number of daughters that females
currently alive are expected to have over their childbearing
years, e.g., GRR = 0.942. This can be viewed as a “Future
Value” (The Sum of the age expected specific birthrates for
females over their child-bearing years). The NRR is the
“Present Value” of the GRR discounted by female mortality
(not all females currently alive will survive over their child-
bearing years), e.g., NRR = 0.926.

4. A HYPOTHETICAL EXAMPLE OF FORENSIC
DEMOGRAPHY: EXPECTED LONGEVITY, WORK-
ING LIFE, AND EARNINGS AND THE PRESENT
VALUE OF LOST EARNINGS.

In this hypothetical case, we use a married male (non-
Hispanic, of two or more races) who was born on November
2, 1974 and died on October 3, 2016, in Las Vegas (Clark
County), Nevada. We assume that the case was filed in 2019
in the form of a wrongful death lawsuit, so the present value
calculations are based on that year.

We use the Social Security Administration’s (SSA) “cohort
life tables,” which are constructed for years ending in zero
and used to estimate the life expectancy and survivorship of
birth cohorts. Because the hypothetical decedent is a male of
two or more races, the SSA cohort life tables provide a rea-
sonable fit in this case. The hypothetical subject was born
approximately five years and two months short of 1980 and
four years and 10 months beyond 1970, so we interpolated
between the 1970 and 1980 cohort life tables to create a co-
hort life table for those born as of November 2, 1979. The
interpolation formula for the life expectancy at age x (ey) is:
ex (2 November)1979 = (ex1970 + (0.483x (ex1980 —
ex1970)).

where, 41970 is the expected years of life remaining at age
X in the 1970 SSA Cohort Life Table, ex1980 is the expected
years of life remaining at age x in the 1980 SSA Cohort Life
Table, and 0.483 is approximately the location of November
2" 1974 between January 1%, 1970 and January 1%, 1980.
That is, 58 months /120 months = 0.483. When the hypothet-
ical subject died on October 3, 2016, he had completed ap-
proximately 41.917 years of life. Thus, we constructed the
expected years he had remaining in intervals of 1 year start-
ing at 41.917 and ending at age 119.917 (where 119 years is
the upper age limit of the SSA Cohort Life Tables), then
rounding 41.917 to 41.92. The results show that his life ex-
pectancy is another 38.59 years from age 41.92 to age 80.51
years. The SSA shows that the full retirement age for those
born in 1974 is 67 years, so we have calculated the PV of the
decedent’s expected earnings to this age, which he would
have reached in 2041.

To estimate the present value of lost earnings (and benefits)
for our hypothetical subject, we selected an annual inflation
rate of 2.16 percent indexed to 2019 (when this hypothetical
case was filed). This is an arithmetic average taken from two
sources. The first source is from the Bureau of Labor Statis-
tics, which shows that the annual rate of inflation from 1999



840 Review of Economics and Finance, 2022, Vol. 20, No. 1

to 2019 is 2.15 percent (https://www.bls.gov/data/inflation
_calculator.htm).

The second source is Statistica (https://www.statista.com/
statistics/244983/projected-inflation-rate-in-the-united-
states/), which projected an inflation rate of 2.17% from
2019 to 2024. These two numbers are close to one another,
so we calculated their simple arithmetic average (2.16%) as
the basis for the annual inflation rate.

Using this information, Table 1 shows the present value of
the expected earnings of the decedent had he lived following
his cohort’s life expectancy and retired in 2041 at the SSA’s
full retirement age for his birth cohort, which is 67.

Because the hypothetical subject died in 2016 and the case
was filed in court in 2019, we used the future value (FV)
formula to bring the annual wages for 2016, 2017, and 2018
to 2019 in conjunction with the estimated rate of inflation of
2.16%. For the 2019 “future value” of the decedent’s 2016,
2017, and 2018 wages, the formula is:

FV2019 = Moz x (1+ 0.0216)"
where t =1, 2, and 3, respectively, for 2016, 2017, and 2018.

For the years after 2019, we used the present value formula
to bring the future values back into the 2019 present value:

PVao19 = FVi/ (1 + 0.0216)"

where t =1, 2, 3..., 23, respectively for 2020, 2021, 2023,....,
2041.

With the information provided by the employer about ex-
pected earnings through 2041, we find that the nominal sum
of these lost earnings is $5,371,641 as of October 2019, and
the present value of the hypothetical decedent’s lost earnings
from 2016 through 2041 is $4,210,620. In addition to lost
earnings, a forensic demographer could also calculate the
value of lost household services and retirement benefits, top-
ics discussed in the following section.

5. CHALLENGES

Finding data is often the first challenge facing a forensic
demographer. While not comprehensive, here are some tips
regarding the starting point for a forensic demographer. For
lost social security benefits, one can use the Social Security
Administration’s “Quick Calculator,” (https://www.ssa.gov/
cgi-bin/benefit6.cgi) in conjunction with a decedent’s
birthdate, expected age at retirement, and the estimated in-
come provided by his or her employer Regarding income
from personal retirement accounts, one can use the infor-
mation found in Table 1 in Poterba et al., (2011), which
shows mean account holdings in pre-tax 2008 dollars for
three sources of retirement income in married-couple house-
holds aged 65-69: (1) Social Security ($261,645); (2) IRAs
and Keogh accounts ($110,493); and (3) 401(k) and similar
accounts ($71,132). In married couple households, social
security accounts for 59% (0.59) of the mean holdings in the
above three assets. Using this information, one can estimate
the likely amount that a decedent would have in an
IRA/Keogh as well as in a 401K or similar account by divid-
ing 0.59 into his expected annual SSA retirement income and
subtracting the decedent’s estimated SSA retirement income
from the result.
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Another area that comes up in civil cases involving personal
injury, death, and loss of employment is the loss of house-
hold services. The type and hours of household service ex-
pected to have been performed by a decedent can be found in
the “American Time Use Survey” (ATUS) conducted under
the auspices of the U.S. Bureau of Labor Statistics (2022).
The household activities provide estimates of time spent in
five categories: (1) housework, (2) food preparation and
cleaning, (3) lawn and garden work, (4) purchasing goods
and services, and (5) caring for household members. The
ATUS data also can be very specific in terms of gender, mar-
ital status, and presence of children, if any, by age. With
these data, one can then value household services by using,
for example, the hourly wages provided by the U.S. Bureau
of Labor Statistics (2021) for “personal care services.”

Ward (2020) notes that probabilistic forecasts are likely to
become a staple for forensic economists. If so, forensic de-
mographers can make use of the models that generate proba-
bilistic forecasts around simple models like geometric and
exponential (D'Amico, and De Blasis, 2020) and more com-
plex ones such as ARIMA (Mason and Gallo, 2016; Smith,
Tayman, and Swanson, 2013:199-203). In a wrongful death
case, a forensic demographer can provide the probability that
a decedent would have survived to his or her expected age of
death in the absence of a wrongful death, and thus place con-
fidence limits around this probability. Turning back to the
example of the hypothetical decedent, and using the
weighted average of corresponding “I;” values (the number
of survivors out of a birth cohort of 100,000 to age x) in the
1970 and 1980 SSA cohort life tables, we find that males
aged 41 born in 1974 have a probability of living to age 81
of approximately 0.57. That is, 57% of males born in 1974
who reached age 41 are expected to reach age 81.% Confi-
dence limits can be placed around this probability using the
work of Chiang (1984).

Of course, central to any case will be the rate of inflation.
Experience suggests that it will not be fixed for 23 years into
the future (Bonham and La Croix, 1992) and here work such
as that by Mason and Gallo (2016) may prove useful. Unlike
demographic forecasting, which has a high level of inertia
(Raftery and Sevéikovd, 2021), financial forecasting does
not. Thus, it is likely that there will be a great deal more un-
certainty around forecasts of the rate of inflation, whether
fixed or varied, than around expected years of life. As we
discuss later, these are examples of the approximations that
are required on the part of forensic economists and forensic
demographers; approximations that often come in the form
of models.

One issue for a forensic demographer is to be visible to those
likely to be looking for assistance in a civil case involving
personal injury, death, and employment loss. Again, the ex-
amples we provide are meant to be suggestive rather than
inclusive. Given this, personal connections to attorneys in-
volved in these cases are usually a key starting point. Anoth-
er is to advertise. One way that this can be done is to acquire
an Expert Institute account (https://www.expertinstitute.com
[find-your/expert-witness-opportunity/), and another is to
join the National Association of Forensic Economics
https://www.nafe.net/ (and be on their publicly available list
of members). Finally, there is the issue of compensation.
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Table 1. Net Present Value of Expected Earnings for Decedent.
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End of Calendar Attained Years Past Years Employed Annual® Earnings Annuzfll Inflation® Present \/_alueC of
Year Age Death Adjustment Earnings
2016 41.917 0 0 $130,367 1.066210 $138,999
2017 42.917 1 0 $142,064 1.043667 $148,267
2018 43.917 2 1 $145,000 1.021600 $148,132
2019 44.917 3 2 $155,903 1.000000 $155,903
2020 45.917 4 3 $165,726 0.958160 $158,792
2021 46.917 5 4 $166,069 0.937902 $155,756
2022 47.917 6 5 $167,047 0.918071 $153,361
2023 48.917 7 6 $170,671 0.898660 $153,375
2024 49.917 8 7 $177,016 0.879660 $155,714
2025 50.917 9 8 $179,477 0.861061 $154,541
2026 51.917 10 9 $185,937 0.842855 $156,718
2027 52.917 11 10 $195,398 0.825034 $161,210
2028 53.917 12 1 $196,859 0.807590 $158,981
2029 54.917 13 12 $199,320 0.790515 $157,566
2030 55.917 14 13 $203,781 0.773801 $157,686
2031 56.917 15 14 $213,242 0.757440 $161,518
2032 57.917 16 15 $222,703 0.741426 $165,118
2033 58.917 17 16 $242,163 0.725749 $175,750
2034 59.917 18 17 $251,624 0.710405 $178,755
2035 60.917 19 18 $261,085 0.695384 $181,554
2036 61.917 20 19 $263,546 0.680682 $179,391
2037 62.917 21 20 $264,007 0.666290 $175,905
2038 63.917 22 21 $266,468 0.652202 $173,791
2039 64.917 23 22 $267,929 0.638413 $171,049
2040 65.917 24 23 $268,389 0.624914 $167,720
2041 66.917 25 24 $269,850 0.611702 $165,068

Total $5,371,641 $4,210,620

# Earnings from the deceased's employer.
® The annual rate of inflation is 2.16%.
¢ Annual earnings x Inflation adjustment.

While this can vary, for an experienced applied demographer
we believe that $250-$350 per hour is a reasonable starting
point.

A challenge facing both forensic economists and forensic
demographers is that both use empirical approximations of
theoretical concepts such as longevity and future inflation
rates. Moreover, these approximations are often in the form
of models, with the life table being a classic example. No
matter how many variables are included in a life table (gen-
der, race, ethnicity, smoking status, and so on), there is vari-

ance in the expected age of death (an arithmetic mean),
which tells us that even a life table that fits many of the char-
acteristics of a decedent (age, gender race, ethnicity, smok-
ing status, etc.) is not likely to predict a person’s exact age at
death (Swanson and Tedrow, 2022). A life table is a model
and the aphorism usually attributed to the British Statistician,
George E. P. Box, “All models are wrong, but some are use-
ful,” suggests that a model will never represent the exact real
behavior of interest such as the death of an individual at a
given age but that it is helpful to have models that do a rea-
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sonable job of estimating a behavior of interest such as age at
death. The existence of the multi-billion-dollar insurance
industry suggests that life tables are, in fact, useful, even
though they are likely to be wrong regarding any given indi-
vidual.

6. SUMMARY AND CONCLUSION

In this paper, we argue that applied demographers have the
skills applicable to civil cases involving the calculation of
damages from personal injury, death, and employment loss,
an area of specialization dominated by economists. We show
this by identifying the equivalencies and similarities in core
measures and concepts, albeit with different names, used by
forensic economists and applied demographers. We also il-
lustrate these commonalities with a hypothetical case as-
sessing the present value of damages in a loss of life civil
case and note that both face similar challenges. We conclude
with the observation that applied demographers are well
equipped to extend forensic demography into civil cases of
this nature and fulfill the destiny implied by JEL Code J17,
“Value of life » Foregone income.”

ENDNOTES

1. A “factual” witness is a person who has personal
knowledge of events about the case and can testify
to things they have personally observed or wit-
nessed. They cannot offer opinions. An expert wit-
ness offers opinions that may assist the judge in un-
derstanding technical knowledge to support their
ability to make a sound ruling in the case.
(http://forensicpsychologicalcenter.com/2014/01/13
[expert-witness-vs-fact-witness/ ).

2. Using the 1970 SSA cohort life table for males, the
number (ls1) from a birth cohort of 100,000 ex-
pected to survive to age 41 in 1970 is 93,217 and
the number expected to survive to age 81 is lg; =
53,386. Thus, the probability of a male born in 1970
who is 41 years of age surviving to age 81 is
0.57271 =53,386 / 93,217. Using the 1980 SSA co-
hort life table for males, the number (ls1) from a
birth cohort of 100,000 expected to survive to age
41 is 94,678 and the number expected to survive to
age 81 is lgz = 53,941. Thus, the probability of a
male born in 1980 who is 41 years of age surviving
to age 81 is 0.56973 = 53,941 / 94,678. Because the
hypothetical decedent was born in 1974, the
weighted average is 0.57127 = ((1-.483) x
(0.57271)) + ((0.483) x (0.56973). That is, we ex-
pect that approximately 57% of males aged 41 who
were born in 1974 will reach age 81.

DECLARATION OF CONFLICTING INTERESTS:

The authors declare no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

ACKNOWLEDGMENTS

The authors thank Victoria L. Vreeland (Vreeland Law
PLLC) for her substantive and editorial suggestions.

Swanson et al.

REFERENCES

Anderton, D., A. Anderson, J. Oakes, and M. Fraser. (1994). Environmental
equity: The demographics of dumping. Demography 31(2), 229—
248. https://doi.org/10.2307/2061884.

Carroll, G., and M. Hannan. (2000). The demography of corporations and
industries. Princeton University Press. Princeton, NJ.

Hauer, M., S. Holloway, and T. Oda. (2020). Evacuees and migrants exhibit
different migration systems after the great east Japan earthquake
and tsunami. Demography 57: 1437-1457
(https://doi.org/10.1007/s13524-020-00883-7 ).

Jivetti, B., and N. Hoque. (2020). Population change and public policy.
Springer: New York.

Kintner, H., T. Merrick, P. Morrison, and P. Voss. (1997). Eds., De-
mographics: A casebook for business and government. Westview
Press: Boulder, Colorado.

Martins, J., F. Yusuf, and D. Swanson. (2011). An introduction to consumer
demographics and behaviour: Markets are people. Springer: New
York.

Morrison, P., and T. Bryan (2019). Redistricting: A manual for analysts,
practitioners, and citizens. Springer: New York.

Pol, L., and Thomas, R. (1997). Demography for business decision-making.
Praeger: Westport, CT.

Pol, L., and Thomas, R. (2012). Demography of health care. Plenum: New
York.

Siegel, J. S. (2002). Applied demography: Applications to business, gov-
ernment, law, and public policy. Academic Press: San Diego, CA.

Stewman, S. (1988). Organizational demography. Annual Review of Sociol-
ogy 14: 173-202.

Swanson, D. (2016). The frontiers of applied demography. Springer: New
York.

Swanson, D., T. Burch, and L. Tedrow. (1996). What is applied demogra-
phy? Population Research and Policy Review 15 (5-6): 403-418.

Swanson, D., and P. Morrison. (2010). Teaching business demography
using case studies. Population Research and Policy Review 29 (1):
93-104.

Swanson, D., and L. Pol. (2004). Contemporary developments in applied
demography within the United States. Journal of Applied Sociology
(now known as the Journal of Applied Social Science) 21 (2): 26-
56.

Swanson, D., R. Forgette, B. Dettrey, and M. Van Boening. (2009). Before,
now, and after: Assessing hurricane Katrina relief. Population Re-
search and Policy Review 28: 31-42.

Brookshire, M., F. Slesnick, and R. Lessne. (1990). The emerging industry
of forensic economics: A survey of NAFE members. Journal of
Forensic Economics 3(2): 15-29.

Schap, D., M. Luthy, and D. Rosenbaum. (2020). A 2019 survey of forensic
experts: Their methods, estimates, and perspectives. Journal of Le-
gal Economics 26 (1-2): 23-69.

Ward, J. (2020). An agenda for future research in forensic economics: Set-
ting standards of validity and reliability in measuring progress. Pre-
sented at the NAFE Sessions of the Allied Social Science Sessions
of the Allied Social Science Association, San Diego, CA.

Brass, W. (1971). Biological aspects of demography. Taylor and Francis:
London.

Flores, M., B. Bradshaw, and N. Hoque. (2013). Regional differences in life
expectancy at birth in Mexican municipalities, 1990-2000. Poli-
ticas Publicas 1(1): 59-72.

Greville, T. (1946). United States life tables and actuarial tables, 1939-
1941. U.S. Bureau of the Census: Washington, D.C.

Gunasekaran, S., J. Palmore, and R. Gardner. (1981). Regression estimates
of mortality from incomplete death registration. Asian and Pacific
Census Forum 7 (May): 5-9.

Kintner, H. (2004). The life table. pp. 301-304 in J. Siegel and D. Swanson
(eds.) The methods and materials of demography, 2™ edition. Aca-
demic/Elsevier Press: Los Angeles.

Mazur, D. P. (1969). Expectancy of life at birth in 36 nationalities of the
Soviet Union: 1958-60. Population Studies 23 (2): 225-246, (DOI:
10.1080/00324728.1969.10405279).

Mazur, D. P. (1972). Using regression models to estimate the expectation of
life for the U.S.S.R. Journal of the American Statistical Association
67: 31-36.

Palmore, J., and R. Gardner. (1983). Measuring mortality, fertility and natu-
ral increase: A self-teaching guide to elementary measures. East-


http://forensicpsychologicalcenter.com/2014/01/13/expert-witness-vs-fact-witness/
http://forensicpsychologicalcenter.com/2014/01/13/expert-witness-vs-fact-witness/
https://doi.org/10.2307/2061884
https://doi.org/10.1007/s13524-020-00883-7

Forensic Demography

West  Population Institute. East-West Center:  Honolulu,
HI.(https://scholarspace.manoa.hawaii.edu/server/api/core/bitstrea
ms/1c756d7c-0a2c-4ae9-aff3-c18de8657ada/content ).

Pressat, R. (1972). Demographic analysis: Methods, results, applications.
Aldine-Atherton: Chicago, IL.

Swanson, D. (1989). A state-based regression model for estimating substate
life expectancy. Demography 26 (February): 161-170.

Swanson, D. (2021). An example of converting clinical study mortality data
into a life table: The U.S. population with sickle cell disease. Open
Journal of Public Health 3 (1): 1-5.

Swanson, D., T. Bryan, M. Hattendorf, K. Comstock, L. Starosta, and R.
Schmidt. (2022). Expert judgment and standard small area projec-
tion methods: Population forecasting for water district needs. Pre-
sented at the annual conference of the Southern Demographic As-
sociation. Knoxville, TN.

Swanson, D., and J. Palmore. (1976). Two parameter regression estimates of
current life expectancy at birth: Part I. Asian and Pacific Census
Forum 3 (November): 5-10.

Swanson, D., and A. Sanford. (2012). Socio-economic status and life expec-
tancy in the United States, 1990-2010: Are we reaching the limits
of human longevity? Population Review 51 (2): 16-41.

Swanson, D., and L. Tedrow. (2021). On mathematical equalities and ine-
qualities in the life table: Something old and something new. Ca-
nadian  Studies in  Population 48 (2-3): 225-237
(https://doi.org/10.1007/s42650-021-00044-0 ).

Swanson, D., and L. Tedrow. (2022). Two new mathematical equalities in
the life table.  Canadian  Studies in  Population
(https://doi.org/10.1007/s42650-022-00065-3).

Swanson, D., and L. Tedrow. (2022). Taylor’s law and the relationship
between life expectancy at birth and variance in age at death in a
period life table. Population Review 61 (1): 31-42.

Swanson, D., J. Palmore, and C. Sundaram. (1977). Two parameter regres-
sion estimates of current life expectancy at birth: Part Il. Asian and
Pacific Census Forum 5 (May): 5-10.

Swanson, D., S. Chow, and T. Bryan. (2020). Constructing life tables from
the Kaiser Permanente smoking study and applying the results to
the population of the United States. pp. 115-152 in B. Jivetti and
N. Hoque (eds.) Population Change and Public Policy. Springer:
New York.

Whipple, G. (1919). Vital statistics: An introduction to the science of de-
mography. Wiley: New York.

Yusuf, F., J. Martins, and D. Swanson. (2014). Methods of demographic
analysis. Springer: New York.

Arnold, F., R. Bulatao, C. Buripakdi, B, Chung, J. Fawcett, T. Iritani, S.
Lee, and T. Wu. (1975). The value of children: A cross-national
study (Vol. 1). East-West Population Institute: Honolulu, HI.

Dublin, L., and A. Lotka. (1930). The money value of a man. Roland Press:
New York.

Dublin, L., A. Lotka, and M. Spiegelman. (1949). Length of life, revised
edition. Ronald Press: New York.

Kintner, H., and D. Swanson. (1994). Estimating vital rates from corporate
databases: How long will General Motors' salaried retirees live?
pp. 265-297 in H. Kintner, T. Merrick, P. Morrison, and P. Voss
(eds.) Demographics: A Casebook for business and government.
Westview Press: Boulder, Colorado.

Lotka, A. (1944). Comparison of two methods of estimating capitalized
value of earning capacity. Journal of the Washington Academy of
Sciences 34(1):10-13.

Preston, S., and M. Haines. (1991). Fatal years: Child mortality in late
nineteenth-century America. Princeton University Press: Princeton,
NJ.

Robey B. (1989). Costs and benefits of children: Implications for population
policy. Asia and Pacific Population Policy (8):1-4.

Zelizer, V. (1994). Pricing the priceless child: The changing social value of
children. Princeton University Press: Princeton, NJ.

Brookshire, M., and F. Slesnick. (1991). A 1990 survey study of forensic
economists. Journal of Forensic Economics 4(2): 125-149.
Brookshire, M., M. Luthy, and F. Slesnick. (2009). 2009 survey of forensic
economists: Their methods, estimates, and perspectives. Journal of

Forensic Economics 21(1): 1-31.

Slesnick, F., M. Luthy, and M. Brookshire. (2013). A 2012 survey of foren-
sic economists: Their methods, estimates, and perspectives. Journal
of Forensic Economics 24 (1): 67-99.

Review of Economics and Finance, 2022, Vol. 20, No. 1 843

American Economic Association (no date). JEL Classification System /
EconLit Subject Descriptors
(https://www.aeaweb.org/econlit/jelCodes.php).

Pozner, A. (1967). Forensic demography and civil rights. Demography 4(1):
351-359.

Tolnay, S., and A. Bailey. (2006). Creating a new database for the study of
southern lynchings: public use microdata, the historical United
States county boundary files 1790 - 1999, and forensic demogra-
phy. Presented at the annual meeting of the Population Association
of America.

Kutner, A. (no date). What qualifies someone as an expert witness?
(https://www.askadamskutner.com/personal-injury/what-is-an-
expert-
wit-
ness/#:~:text=The%?20standards%20for%20expert%20witnesses,ad
missibility%200f%20expert%20witness%20testimony ).

Brodsky, S. (2009). Principles and practice of trial consultation. Guilford
Press: New York.

Kennedy, D. (2013). Applications of forensic sociology and criminology to
civil litigation. Journal of Applied Social Science 7(2): 233-247
(https://doi.org/10.1177/1936724413477752 ).

Gotham, K. (2020). “Place or character” of a business: Environmental crim-
inology and negligent security litigation. Journal of Applied Social
Science 14(1): 71-86 (https://doi.org/10.1177/1936724419898882 )

Mulkey, L. (2009). The sociologist as expert witness: A resource for resolv-
ing injustice in the case of personal injury. Journal of Applied So-
cial Science 3:27-35.

Cornell Law School (no date)
(https://www.law.cornell.edu/wex/daubert_standard#:~:text=Defini
tion,t0%20the%20facts%20at%20issue ).

Choldin, H. (1986). Statistics and politics: The “Hispanic issue” in the 1980
census. Demography 23(3): 403-418.
(https://doi.org/10.2307/2061438).

Clark, W. A., and P. Morrison. (1992). Gauging Hispanic voting strength.
Population Research and Policy Review 11: 145-156. (
https://doi.org/10.1007/BF00125535 ).

Clark, W. A., and P. Morrison. (1995). Demographic foundations of politi-
cal empowerment in multiminority cities. Demography 32(2): 183—
201. (https://doi.org/10.2307/2061739 ).

Swanson, D. (2008). Applied demography in action: A case study of popula-
tion identification. Canadian Studies in Population 35 (1): 133-
158.

Swanson, D., J. Baker, J. Tayman, and L. Tedrow. (2020). Estimating work-
ing life expectancy from cohort change ratios: An example using
major league pitchers. Casualty Actuarial Society E-Forum. Sum-
mer.(https://www.casact.org/pubs/forum/20sumforum/09_R_Swan
son-et-al.pdf).

Harvey, D. C. (2016). The discourse of the ecological precariat: Making
sense of social disruption in the lower ninth ward in the long-term
aftermath of hurricane Katrina. Sociological Forum 31(S1) (862—
884. http://www jstor.org/stable/24878751 ).

Hood, M., P. Morrison, and T. Bryan. (2018). From legal theory to practical
application: A how-to for performing vote dilution analyses. Social
Science Quarterly 99 (2): 536-552.

Massey, D. and N. Denton. (1998). American apartheid: Segregation and
the making of the underclass. Harvard University Press. Cam-
bridge, MA.

Morrison, P. (2014). Quantifying the effect of age structure on voter regis-
tration. Social Science Quarterly 95 (1): 286-294.

Siegel, J. S. (1996). Geographic compactness vs. race/ethnic compactness
and other criteria in the delineation of legislative districts. Popula-
tion Research and Policy Review 15: 147-164. (
https://doi.org/10.1007/BF00126132).

Terrie, E. W. (1996). Several recent supreme court decisions and their im-
plications for political redistricting in voting rights act context.
Population Research and Policy Review 15: 565-578.
(https://doi.org/10.1007/BF00125872 ).

Winkler, R., J. Butler, K. Curtis, and D. Egan-Robertson. (2022). Differen-
tial privacy and the accuracy of county-level net migration esti-
mates. Population Research and Policy Review 41: 417-435.
(https://doi.org/10.1007/s11113-021-09664-5 ).

Casals, F., R. Rasal, R. Anglada, M. Tormo, N. Bonet, N. Rivas, P. Vés-
quez, and F. Calafell. (2022). A forensic population database in El


https://scholarspace.manoa.hawaii.edu/server/api/core/bitstreams/1c756d7c-0a2c-4ae9-aff3-c18de8657ada/content
https://scholarspace.manoa.hawaii.edu/server/api/core/bitstreams/1c756d7c-0a2c-4ae9-aff3-c18de8657ada/content
https://doi.org/10.1007/s42650-021-00044-0
https://doi.org/10.1007/s42650-022-00065-3
https://www.aeaweb.org/econlit/jelCodes.php
https://www.askadamskutner.com/personal-injury/what-is-an-expert-witness/#:~:text=The%20standards%20for%20expert%20witnesses,admissibility%20of%20expert%20witness%20testimony
https://www.askadamskutner.com/personal-injury/what-is-an-expert-witness/#:~:text=The%20standards%20for%20expert%20witnesses,admissibility%20of%20expert%20witness%20testimony
https://www.askadamskutner.com/personal-injury/what-is-an-expert-witness/#:~:text=The%20standards%20for%20expert%20witnesses,admissibility%20of%20expert%20witness%20testimony
https://www.askadamskutner.com/personal-injury/what-is-an-expert-witness/#:~:text=The%20standards%20for%20expert%20witnesses,admissibility%20of%20expert%20witness%20testimony
https://www.askadamskutner.com/personal-injury/what-is-an-expert-witness/#:~:text=The%20standards%20for%20expert%20witnesses,admissibility%20of%20expert%20witness%20testimony
https://doi.org/10.1177/1936724413477752
https://doi.org/10.1177/1936724419898882
https://www.law.cornell.edu/wex/daubert_standard#:~:text=Definition,to%20the%20facts%20at%20issue
https://www.law.cornell.edu/wex/daubert_standard#:~:text=Definition,to%20the%20facts%20at%20issue
https://doi.org/10.2307/2061438
https://doi.org/10.1007/BF00125535
https://doi.org/10.2307/2061739
https://www.casact.org/pubs/forum/20sumforum/09_R_Swanson-et-al.pdf
https://www.casact.org/pubs/forum/20sumforum/09_R_Swanson-et-al.pdf
http://www.jstor.org/stable/24878751
https://doi.org/10.1007/BF00126132
https://doi.org/10.1007/BF00125872
https://doi.org/10.1007/s11113-021-09664-5

844 Review of Economics and Finance, 2022, Vol. 20, No. 1

Salvador: 58 STRs and 94 SNPs. Forensic Science International:
Genetics (https://doi.org/10.1016/j.fsigen.2021.102646).

Mosotho, N., M. Bantobetse, G. Joubert, and H. le Roux. (2020). Demo-
graphic, clinical and forensic characteristics of alleged offenders
referred to West End specialised hospital, Kimberley, South Africa.
Psychiatry, psychology, and law: an interdisciplinary journal of the
Australian and New Zealand Association of Psychiatry, Psychology
and Law 27(6), 925-938
(https://doi.org/10.1080/13218719.2020.1751336).

Danforth, M., G. Wrobel, C. Armstrong, and D. Swanson. (2009), Juvenile
age estimation using diaphyseal long bone lengths among ancient
Maya populations. Latin American Antiquity 20 (1): 3-13. (
http://www.jstor.org/stable/40650073 ).

Baker, J., D. Swanson, J. Tayman, and L. Tedrow. (2017). Cohort change
ratios and their applications. Springer: New York.

Ziliak, S., and D. McCloskey. (2008). The cult of statistical significance:
How the standard error costs us jobs, justice, and lives. University
of Michigan Press: Ann Arbor, MI.

Statistics New Zealand. (1998). Demographic trends 1997. Wellington,
New Zealand.

Bell, F., and M. Miller. (2005). Life tables for the United States social secu-
rity area, 1900-2100. Actuarial Study no. 120. SSA Publication no.
11-11536. Office of the Chief Actuary, Social Security Administra-
tion: Washington., DC.

Poterba, J., S. Venti, and D. Wise. (2011). The composition and draw-down
of wealth in retirement. NBER Working Paper 17536. National Bu-
reau of Economic Research: Cambridge, MA.

Swanson et al.

U.S. Bureau of Labor Statistics. (2022). American time use survey
(https://iwww.bls.gov/tus/ ).

U.S. Bureau of Labor Statistics. (2021). National industry-specific occupa-
tional employment and wage estimates NAICS 812900 - other per-
sonal services.
(https://www.bls.gov/oes/current/naics4_812900.htm).

D'Amico, G., and R. De Blasis. (2020) A Review of the dividend discount
model: From deterministic to stochastic models. pp. 47-68 in V.
Barbu and N Vergne (eds.) Statistical topics and stochastic models
for dependent data with applications. Wiley: Hoboken, NJ.

Mason, P., and A. Gallo. (2016). An alternative estimation technique for
determining discount rates and earnings growth rates in wrongful
death and personal injury cases. Journal of Forensic Economics 26
(2): 181-192.

Smith, S., J. Tayman, J., and D. Swanson. (2013). 4 practitioner’s guide to
state and local population projections. Springer: New York.

Chiang, C. (1984). The life table and its applications. Krieger. Malabar, FL.

Bonham, C., and S. La Croix. (1992). Forecasting earnings growth and
discount rates: New evidence from time series analysis. Journal of
Forensic Economics 5(3): 221-31.

Raftery, A., and H. Sevéikova. (2021). Probabilistic population forecasting:
Short to very long-term. International Journal of Forecasting
(https://doi.org/10.1016/j.ijforecast.2021.09.001).

Received: Dec 04, 2022

Copyright © 2022— All Rights Reserved
This is an open-access article.

Revised: Dec 07, 2022

Accepted: Dec 30, 2022


https://doi.org/10.1016/j.fsigen.2021.102646
https://doi.org/10.1080/13218719.2020.1751336
http://www.jstor.org/stable/40650073
https://www.bls.gov/tus/
https://www.bls.gov/oes/current/naics4_812900.htm
https://doi.org/10.1016/j.ijforecast.2021.09.001

