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Letter to the Editor: Is Abbott’s Use 
of R2 Conceptually Flawed?

Dear Editor:

I read with interest the article in the December 
2011 issue of BVU by Ashok Abbott, entitled 

“Demographic Trends: Apportioning the Active and 
Passive Components.” For the past decade, he and 
others have been promoting the statistical measure of 
goodness of fit known as R2 for the purpose of seg-
regating passive appreciation due to market forces 
from active appreciation which results from marital 
labor. I’d like to address some concerns, primarily 
conceptual but also having to do with execution, I 
have with this approach.

First, we need to agree on some terms. Dr. Abbott 
defines the active versus passive debate thus:

Determining the proportion of the change in value 
of the business started or acquired pre-marriage 
that is active or passive requires that two ques-
tions be answered:

1. Which factors outside the control of the owner 
manager(s) of the business, if any, significantly 
impact the changes in value of the business?

2. What proportion of the change in busi-
ness value can be explained by these external 
factors that are outside the control of the owner 
managers?

As an example from my state (Maine), the words of 
the pertinent statute are “Increase in value includes 
appreciation resulting from market forces.” In Hedges 
v. Pritcher, a divorce case involving a stock portfolio, 
the Maine Supreme Court elucidated this phrase by 
writing that “the party asserting that the property is 
non-marital (must) meet the burden of proving that 

market forces alone caused the appreciation . . .” 
(italics in original). Therefore, I am assuming that Dr. 
Abbott’s phrase “significantly impact” and the Maine 
statute’s term “resulting from” are both synonymous 
with the word “caused” as used in the Maine Law 
Court’s decision. In addition, I am also assuming 
that the term “market forces” is synonymous with 
Dr. Abbott’s phrase “factors outside the control of 
management.”

The question of causation. For Dr. Abbott, the 
“factors outside the control of the owner managers” 
consist of the economic indicators inflation, unem-
ployment rate, and bank prime rate. However, eco-
nomic indicators, whether leading or coincident, 
reflect what is happening, or what has happened, 
and sometimes what is expected to happen—but 
they are not causes in themselves. Dr. Abbott uses 
the phrase “outside the control” implying that if A is 
not in control of B, then B must be is in control of 
A. For example, one of Dr. Abbott’s co-proponents 
suggests that, because a Ford dealership does not 
control how many cars Ford Motor Co. sells, this 
implies that the number of cars that Ford sells con-
trols the sales of the dealership. But this is not nec-
essarily true—C might be in control of both A and B. 
In fact, since the number of cars that Ford sells is 
mostly an aggregation of sales by its dealers, cause 
and effect goes the other way—dealership sales drive 
Ford Motor Co. sales. 

It might be helpful to recall the hierarchy of relation-
ships that can exist between an explanatory, or inde-
pendent variable, X, and the dependent variable Y. 
There are three levels of relationship:

1. Mere correlation—the number of hamburgers 
sold by MacDonald’s over the past 40 years 
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versus the number of Catholic priests ordained 
in the U.S. over the same period is highly nega-
tively correlated, but there is neither association 
nor causation.

2. Association—that sales of a particular restaurant 
regressed against total restaurant sales in its 
economic summary area results in something 
more than mere correlation as there is a plau-
sible and logical reason for the two variables 
to be associated—a rising tide raises all boats. 
However, no causation is implied.

3. Causation—weight gain versus net caloric intake. 
Calories not consumed are stored in the body 
as fat. Over enough time, this accumulation of 
excess fat causes an increase in a person’s 
bodyweight.

Therefore, it goes without saying that the presence of 
correlation is not evidence of even association, never 
mind causation. The only way to prove causation is to 
run an experiment and make changes to X and then 
observe the change, if any, in Y. When we can’t do 
an experiment but can only collect after-the-fact data 
and run regression models, the following are criteria 
for establishing causation:

1. The association is strong;

2. The association is consistent;

3. Larger amounts of X are associated with larger 
amounts of Y (if positively correlated);

4. The alleged cause precedes the effect in time; 
and

5. The alleged cause is plausible and logical.

Dr. Abbott assumes that a correlation is a “signifi-
cant impact” and thereby is evidence of causation. 
However, when we look into the possible reasons for 
any two trends to be correlated, or even associated 
with each other, we find that there are four explana-
tions for the observed relationship:

1. X causes Y.

2. Y causes X.
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3. There is a confounding variable Z that is associ-
ated with changes in both X and Y.

4. The trends are caused by unrelated factors giving 
the illusion of correlation.

As to economic indicators and changes in value, 
which of the four possible explanations is it? Dr. 
Abbott fails to make a case for causation rather than 
association or correlation.

The meaning of the term ‘explain.’ Dr. Abbott 
states that R2 “measures the percentage of change in 
value of the dependent variable that can be explained 
by these external factors.” Used in this manner, he 
is implying that the word “explained” is synony-
mous with the word “caused.” However, the precise 
meaning of the word “explained” can be gleaned by 
a close reading of a typical introductory statistics 
textbook that reads: “The more closely X and Y are 
linearly related, the more the variability in the Y values 
can be explained by variability in the X values.” Thus, 
it is the common variability of X and Y, or the degree 
to which they co-vary, that is being explained, or 
matched up, or aligned, and not some causal rela-
tionship between the two variables. For example, if 
the number of churches in a city is correlated with 
the number of bars in that city at, say .9, then R2 is 
.81. Rather than the number of bars accounting for 
or explaining the number of churches, or vise versa, 
consider that 81% of the variability of their related 
numbers is aligned, or explained. (Their variability 
alignment is most likely “accounted for” by the con-
founding variable of population which is an extrane-
ous variable that correlates positively with both the 
dependent variable and the independent variable.)

What R2 does not do. To repeat, R2 does not 
measure causation—it measures the proportion of 
variability explained by the model, not the size of the 
cause. Only an experiment can determine causation. 
Data correlation is not an experiment—it tells you the 
strength of the possible association, but says nothing 
about causation. And besides, it can’t even tell you 
the direction of the causal relationship, i.e., does X 
cause Y, or does Y cause X?

The main strategy for establishing causation when we 
can’t do an experiment is to consider all confounding 
variables one can think of and try to take them into 
account in a multiple regression model. The objective 

is to see if the purported association between Y and 
X remains once the confounding variables have 
been accounted for. However, Dr. Abbott’s model 
ignores this strategy by not including in his model 
any variable(s) that might account for management’s 
effect on changes in value.

The problems with a model that uses R2 as a measure 
of market forces vs. management can be demon-
strated with the following example. If a car’s average 
miles-per-gallon is mostly determined by its weight 
and number of cylinders, then regressing MPG 
against one of these variables and suggesting that 
1- R2 represents the impact of the other variable vio-
lates basic precepts concerning the theory and usage 
of regression analysis. While R2 has its uses, it is far 
more important to have a correctly specified model.  
A proper model includes all known factors that effect 
changes in value. The inclusion of both types of vari-
ables, both exogenous and endogenous, will prevent 
the misuse of R2 as a determinant of importance and 
instead cause the modeler to default to beta and 
elasticity coefficients and level importance factors to 
rank variables in terms of impact on changes in value.

A proposed model. Increases or changes in 
value depend on how much revenue, including any 
increases, management is able to hold on to for the 
benefit of shareholders, i.e., net income plus or minus 
any changes in balance sheet accounts. Therefore, 
the regression modeler’s task must be to deter-
mine which variables drive, explain, or affect, etc., 
cash flow to equity. Those variables must include 
both proxies for “market forces” and management’s 
knowledge, skills, and abilities. The question is how 
to account for these necessary variables in a regres-
sion model that must be able to sufficiently explain 
the relationship between changes in cash flow and 
the independent variables so that the relative impact 
of each variable can be ascertained, and at the same 
time have enough predictive power such that the 
goodness of fit metrics indicate a reliable model.

For example, with annual percentage changes in 
the subject company’s cash flow as the dependent 
variable, computed without regard for discretion-
ary accruals—as this factor is not important for pri-
vately held companies—the independent variable 
that proxies for market forces should be one that 
actually drives increases in revenue (market forces 
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have a maximum, direct effect on revenue and a 
minimum, indirect effect on cash flow) in that industry, 
such as an auto manufacturer’s annual percentage 
change in its advertising expense for an auto dealer-
ship or annual percentage change in housing starts 
for a building supply company. Since management is 
responsible for the difference between revenue and 
net income/cash flow, the independent variable that 
proxies for management’s effect on changes in value 
could be annual operating or net income before taxes.

Specifying a model that will account for the impact 
on the change in value of both market forces and the 
management team—and then calculating beta and 
elasticity coefficients and level importance factors—
will allow the valuation analyst to report on the rela-
tive significance of the independent variables to that 
change. The role of R2 in this model will now be that 
of its intended use—measuring goodness of fit to 
test the reliability of the model, rather than Professor 
Abbott’s use as an arbiter of relative causation and 
importance.

Conclusion. In the divorce arena, a nettlesome 
problem is the allocation between active and passive 
appreciation of the growth in value of a closely held 
business from the date of marriage to the date of 
divorce. If market forces are in play, then some 
amount of the growth in value should be added to 
the value of the non-marital property that was deter-
mined as of the date of marriage. Various methods 
have been put forth over the years to ascertain 
this amount, including the method proposed by Dr. 
Abbott that regresses annual changes in revenue 
against the annual changes in one or more economic 
indicators and suggests that the resulting R2 of the 
regression model serve as the basis for a percentage 
allocation of the growth in value to the non-marital  
property.

In this letter I have attempted to show why this use 
of R2 is flawed from a conceptual perspective and I 
have a proposed a model that is properly specified 
for the problem at hand. 

Sincerely,

Mark G. Filler, CPA/ABV, CBA, AM, CVA


