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Abstract

This paper presents an empirical analysis of the distributional and dynamic
properties of firm profit rates, measured by returns on assets, using panel
data on 1095 long-lived Japanese (non-financial) listed firms over the 1971-
2012 period. In particular, this paper tests the validity of statistical equi-
librium approach of Alfarano et al. (2012), by investigating whether the
two representative firm size measures of total assets and total sales are the
significant determinants of key parameters ruling over the distributional
outcome and stochastic motion of firm profit rates: a system-wide aver-
age rate of profit, a system-wide dispersion measure of profit rates, and an
idiosyncratic noise factor reflecting individual firm characteristics. Employ-
ing information-theoretic model selection approach and standard panel data
econometric techniques which control for both unobserved individual firm
heterogeneity and time effects, this paper finds: (i) under the various levels
of aggregation using the two size measures as firm classification instruments,
the empirical density of profit rates is well described by the Laplace distri-
bution; (ii) the key parameters characterizing the profit rate distribution
and its dynamics are independent of the movements in firm size measures.
These findings confirm the fundamental predictions from statistical equi-
librium approach and the finding (ii) implies that firm competition is an
autonomous system, immune to the size of individual firms.
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1 Introduction

The objective of this paper is to empirically show that the distributional and dy-
namic properties of firm profitability are well described by a statistical equilibrium
approach of Alfarano et al. (2012) who view the process of firm competition as a
self-regulating mechanism subject to the presence of perpetual and unpredictable
innovations. In particular, this paper provides evidence that key parameters char-
acterizing the profit rate distribution and its dynamic behavior are independent of
firm size measures, which implies that firm competition is an autonomous system,
immune to the size of individual firms.

Integrating the notion of statistical equilibrium initiated by Foley (1994) with
a view of classical competition, Alfarano et al. (2012) propose a statistical equilib-
rium (SE) approach to the theory of profit rate and firm competition that accounts
for the empirical distribution and dynamic evolution of firm profit rates. Major
implications given by SE approach are: (i) the statistical equilibrium outcome, i.e.,
the stationary distribution, of profit rates obeys the Laplace distribution which is a
special case of the exponential power or Subbotin distribution; (ii) since the result
(i) is a macroeconomic phenomenon, the existence of stationary distribution of
profit rates is independent of individual firm and sectoral characteristics as well as
of time dimension; (iii) the dynamic behavior of each and every firm’s profit rate is
subject to a common law of stochastic motion characterized by a diffusion process
which generates the Subbotin distribution as the stationary distribution of profit
rates, and individual firm’s idiosyncratic characteristics potentially embedded in
its profit rate dynamics have no impact on the aggregate distributional outcome.

Recent contributions to the research field of firm profitability report empirical
support for the implications of SE approach.! For example, Erlingsson et al. (2012)
affirm implication (i) by showing that, over the 2000-2009 period, the Laplace dis-
tribution is a good benchmark for the profit rate distribution of Icelandic firms (ex-
cluding those operating in financial sector) under the phase of equilibrated growth
of Icelandic economy. In addition, using the balance sheet information of Japanese
(non-financial) listed firms over the 1971-2012 period, Oh and Ouchi (2018) estab-
lish the validity of Laplace hypothesis by examining the profit rate distributions
under the different levels of aggregation controlling sectoral characteristics and
time dimension, which confirms implications (i) and (ii) of SE approach.

Mundt et al. (2015) provide particularly remarkable results, consistent with
SE approach. Extending the original time span covered by Alfarano et al. (2012),
Mundt et al. (2015) continue to find the presence of Laplace distribution as a
benchmark for the profit rate distribution in the case of publicly traded US firms
(excluding banking sector) over the 1980-2011 period. Their main findings suggest
that the empirical regularities observable on profit rates are more stable and robust
than those on firm asset growth rates, the latter topic of which has long been
discussed in the literature of Gibrat’s “law” of firm growth (see, for example,
Santarelli et al. (2006) and references therein). Above all, their study focuses
on implication (iii) of SE approach and demonstrates that, in the case of US
firms, a diffusion process proposed by Alfarano et al. (2012) well captures the time

'In the original work of Alfarano et al. (2012) and the following contributions to SE approach,
the profit rate is measured by the ratio of operating income over total assets.



evolution of profit rates, which is independent of firm size measures and sectoral
characteristics.

Given the supporting evidence reported in the above studies, to verify the
validity of SE approach from a different angle, this paper extends the scope of
empirical methodology adopted in those works by using panel data econometric
techniques which control for both unobserved individual firm heterogeneity and
time effects. Applying these methods to Japanese data covered by Oh and Ouchi
(2018), the analysis in this paper examines the properties of three parameters
crucially governing the stationary distribution and dynamics of profit rates in the
framework of SE approach: a system-wide average rate of profit, a system-wide
dispersion or volatility measure of profit rates, and an idiosyncratic noise factor
potentially reflecting individual firm characteristics.?

This paper highlights whether these parameters are independent of firm size
measures represented by total assets and total sales, since the empirical investiga-
tion of this question has a direct bearing on one of the central conjectures given
by SE approach: profit rates that rule over allocation and reallocation of capital
across different sectors and industries are independent of the size of individual firm
playing the survival game of competition. According to SE approach, “(C)apital
seeks out abnormally profitable activities independent of their size, because it is
the rate of return to invested capital (say, 10%), and not the absolute return (say,
10 million currency units) that guides the allocation of capital. In the absence of
further information, one should therefore expect both the location parameter m
of the profit rate distribution, and the dispersion parameter ¢ to be independent
of firm size” (Mundt et al., 2015, pp.7-8).3 In effect, this paper shows that, in
addition to the system-wide average and volatility measures of profit rates, the
idiosyncratic noise factor governing the stochastic profit rate dynamics is also in-
dependent of size in the Japanese case, which implies that firm competition is a
truly autonomous system, insusceptible to the size of individual firms.

The main finding in this paper has a profound implication to the currently
dominant research line of “persistence of profit” (POP) approach in the field of
firm profitability (see, for example, Cable and Mueller, 2008; Cubbin and Geroski,
1987; Geroski and Jacquemin, 1988; Glen et al., 2001, 2003; Goddard and Wil-
son, 1999; Goddard et al., 2005; Gschwandtner, 2005; Ismail and Choi, 1996;
Kambhampati, 1995; Maruyama and Odagiri, 2002; McGahan and Porter, 1999;
Mueller, 1977, 1990; Odagiri and Yamawaki, 1986; Schohl, 1990; Schwalbach et al.,
1989; Waring, 1996). Along with the empirical results forcefully demonstrated by
Alfarano et al. (2012) and Mundt et al. (2015), this paper provides additional
support for the presence of Laplace distribution as a benchmark for the profit rate
distribution, which directly contradicts the assumption of normality imposed on
the profit rate distribution in the common modeling framework of POP approach
(see, for example, Goddard and Wilson (1999) for the detailed description of this
approach).

2To be precise, while the first two parameters rule over both the profit rate distribution and
its dynamics, the last parameter is relevant to the properties of dynamics only.

3In the quotation, “the location parameter m of the profit rate distribution” and “the dis-
persion parameter ¢” are equivalent to a system-wide average rate of profit and a system-wide
dispersion or volatility measure of profit rates, respectively.



Further, using the basic microeconometric settings equivalent to those em-
ployed by major studies in POP approach, together with an arbitrary scheme
of firm classification, this paper shows that potential firm heterogeneity in mi-
croeconomic dimension is irrelevant to the distributional outcome and dynamic
properties of profit rates in macroeconomic dimension.

From these results, this paper suggests a radical change in the modeling per-
spective of the current research line to capture the essential features of firm prof-
itability.

This paper is organized as follows. Section 2 briefly reviews the key properties
of theoretical framework of SE approach to the theory of profit rate and firm
competition. With the introduction of empirical models to test whether the key
parameters of profit rate distribution and its dynamics are independent of firm
size, Section 3 discusses the dual use of size measures as potential determinants
of these parameters and as firm classification instruments. Section 4 reports the
empirical results. Section 5 summarizes the main findings and concludes.

2 Theoretical properties of profit rate distribu-
tion and its dynamics

SE approach of Alfarano et al. (2012) fundamentally rests on Smith (1776)’s view of
classical competition which reflects a negative feedback mechanism in the process
of firm competition.

According to this view, the presence of sectors or industries where profit rates
are higher than the economy-wide average induces the entry of profit-seeking firms
to the corresponding sectors, thereby attracting labor, raising outputs, and reduc-
ing prices and profit rates in the sectors, along the firm entry. General downward
pressure on profit rates in turn drives out a part of incumbent firms (or entrants, or
both) from the sectors, due to their incompetency including, for example, the use
of inefficient production technologies, thereby leading to higher prices and profit
rates for firms that remain in the sectors, along the firm exit.

This scenario implies that there exists a deterministic trend toward profit rate
equalization across different sectors and industries. However, one may claim that
the system of competition is inherently subject to a sequence of unpredictable in-
novations arising from the complex interactions of millions of profit-seeking firms
that compete against one another. In effect, the vision of classical competition
contains a stochastic view toward firm competition from the beginning, and indi-
cates that, due to unforeseeable changes in technologies, together with changing
tastes of consumers, the complete realization of profit rate equalization is highly
improbable (see Alfarano et al. (2012) for the detailed argument).

To translate this vision into a formal model, SE approach takes the position
that the average profit rate corresponds to a measure of central tendency and a
dispersion around the average captures the complex interactions of profit-seeking
firms under intense competition which tends to eliminate the profit rate differen-
tials across different sectors and industries. In particular, Alfarano and Milakovié
(2008) and Alfarano et al. (2012) conceptualize the tendency of profit rate equal-
ization as a moment constraint on the underlying statistical distribution of profit



rates, and propose the standardized o-th moment that reflects a measure for dis-
persion of profit rates from a central tendency of the underlying distribution:

o =E[ |zr—m|*], « € R, =0, +00), (2.1)

where o is a measure of dispersion, [E is the expectation operator, x is the profit
rate (as a random variable), and m is a measure of central tendency.

Employing the mazimum entropy principle (MEP) proposed by Foley (1994),
Alfarano and Milakovi¢ (2008) show that a variational problem of MEP under the
moment constraint (2.1) yields a statistical equilibrium (i.e., distribution) charac-
terized by the exponential power or Subbotin distribution:

) ] (2.2)

where I'[] is the gamma function, m(€ R) is a location parameter, o(€ R, ) is a
scale parameter, and a(€ R, ) is a shape parameter which governs the qualitative
difference in the Subbotin distribution (2.2). When o — oo, the Subbotin tends
to the uniform distribution; when a = 2, it reduces to the normal (Gaussian)
distribution; when « = 1, it reduces to the Laplace distribution; when o — 0, it
tends toward the Dirac’s d-distribution at m.

From a viewpoint of identifying the properties of firm competition, SE approach
places the special emphasis on a shape parameter a. In effect, the shape parameter
a measures the degree of competitive force operating over the entire group of
profit-seeking firms. For example, the last case (i.e., the Dirac’s d-distribution
at m) in the characterization of Subbotin distribution (2.2) is analogous to the
unique Walrasian competitive equilibrium in which each and every firm faces the
equal rate of profit. This reasoning implies that a case with a approaching zero
from above corresponds to the situation where firms are under heavy competitive
pressure, which potentially intensifies the degree of imitation and innovation in
firm competition.

The emergence of Gaussian distribution (o = 2) for the profit rate distribution
reflects another exceptional case in which each and every firm acts independently
of competing firm’s strategic behavior and, therefore, diverse interplay between
firms vanishes (see Alfarano et al. (2012) for the detailed argument). This infer-
ence indicates that the significant deviation of observed data from the Gaussian
distribution testifies to the presence of firm interaction, a notable and well-founded
case of which is the Laplace distribution that is a special case (aw = 1) of Subbotin
distribution.

On the other hand, to model the profit rate dynamics consistent with the
statistical equilibrium outcome (2.2), Alfarano et al. (2012) propose a diffusion
process that generates the Subbotin distribution as its stationary distribution:
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where ¢ signifies time, d stands for an infinitesimal change, X, is the profit rate at
time ¢, sign[-] is the signum function, dW; are Wiener increments, and D (€ R,)
is a diffusion coefficient. The parameters, m, o, and « follow the same definitions
as those in (2.2).

By construction, the diffusion process (2.5) is decomposed into two parts. The
first term (drift function) expresses the deterministic (negative) feedback mech-
anism in firm competition and the second term (diffusion function) reflects the
unpredictable innovations that incorporate all idiosyncratic factors affecting firm
profitability. A remarkable property of the diffusion process (2.3) is that the deter-
ministic and stochastic terms are chained together through a diffusion coefficient
D that determines (in the square root form) the magnitude of shock associated
with each individual firm.

In the subsequent empirical analysis, our benchmark hypothesis is that the
profit rate distribution obeys the Laplace distribution (i.e., the Subbotin distribu-
tion with a = 1). Under the hypothesis, the statistical equilibrium outcome (2.2)
and the law of stochastic motion (2.3) reduce, respectively, to:

rom ] (2.4)
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Notice that, in the Laplace system of (2.4) and (2.5), the diffusion coefficient
D, together with a system-wide volatility measure o of profit rates, determines the
magnitude of reversion to a system-wide average profit rate m, which reflects the
deterministic trend for the profit rate equalization. However, this deterministic
tendency is subject to the unpredictable shock amplified by v/D that potentially
captures the information of individual firm idiosyncrasies. Akin to the original
system of (2.2) and (2.3), a noteworthy property of the Laplace system is that,
contrary to their significant impact on the properties of profit rate dynamics, firm
specific factors at the microeconomic level are totally irrelevant to the statistical
equilibrium outcome (2.4) at the macroeconomic level, the claim of which is jus-
tified by the absence of both diffusion coefficient and its square root in the profit
rate distribution (2.4).

Thus, these observations suggest that, given the properties of Wiener incre-
ments dW;, a location parameter m (a system-wide average rate of profits), a scale
parameter o (a system-wide dispersion of profit rates), and a diffusion coefficient
D (the magnitude of noise, measured in the square root form) jointly dominate
the mechanism of firm competition characterized by the Laplace system of (2.4)
and (2.5).

As described in the introductory section, SE approach conjectures that these
key parameters are independent of firm size since the rate of profit, not the size
of profit, is the crucial driving force for the mobilization of capital. Using two
representative firm size measures — total assets and total sales —, the subsequent
empirical analysis tests the validity of this conjecture.



3 Empirical approach and firm classification

Our empirical investigation uses the Japanese firm data covered by Oh and Ouchi
(2018). The data contain the financial information of publicly traded Japanese
firms for the 1971-2012 period, extracted from Nikkei NEEDS (Nikkei Economic
Electronic Databank System) Financial QUEST database. In line with the prior
literature (i.e., POP approach), this study excludes the information of firms oper-
ating in financial sector (commercial banks, securities companies, insurance com-
panies, and other financing businesses including credit and leasing companies).
The entire sample consists of firm-year observations provided by a total of 3755
firms that have been present in the market for at least one year over the sample
period (see Oh and Ouchi (2018) for details on the data).

Following the “granular” view proposed by Gabaix (2011), this study focuses
on the group of long-lived or “surviving” firms in the sample. In the analysis, a
long-lived firm is defined as the firm that provides, over the entire sample period,
the valid information of the following financial data: operating income (Nikkei
Item Code: D01029); total assets (Nikkei Item Code: B01110); total sales (Nikkei
Item Code: D01021 minus D01022, i.e., net sales including financial revenue mi-
nus financial revenue). The final sample of long-lived firms is comprised of the
information of 1095 firms.* Through our entire investigation using the panel data
constructed from the information of these firms, the profit rate is defined as a
return on assets (ROA), measured by the ratio of operating income over total
assets.

With the standard panel data econometric methods (see, for example, Baltagi,
2013 and Greene, 2011), the empirical analysis in this study employs two alter-
native model specifications to examine the potential impact of firm size measures
on the determination of key parameters in the Laplace system of (2.4) and (2.5).
A set of parameters to be investigated includes a location parameter m, a scale
parameter o, a diffusion coefficient D, and its square root v/D. While the strong
correlation between D and firm size measure(s) would indicate the presence of
potential correlation between v/D and the corresponding measure(s), our investi-
gation includes v/D in the set of parameters for the robustness of the analysis. As
the determinants of these parameters, this study selects two representative firm
size measures: total assets (T'A) and total sales (Sales).

The first specification considers a baseline parsimonious case comprising a set
of minimum possible variables which are assumed to determine each of key pa-
rameters. For simplicity, this specification uses a linear form with a variable Size
which independently stands for each item of the firm size measures (T'A and Sales).
Thus, our baseline empirical model reads:

Parameter;y = ag + a1 Size; s + fi +di +€iy (3.1)

4According to Oh and Ouchi (2018), on average, the total assets and total sales of surviving
firms are more than 50% of Japanese nominal GDP for the 1971-2012 period. While the aggregate
size of these firms is nonnegligibly large relative to the scale of macroeconomic activity in Japan,
the percentage of surviving firms in the total Japanese enterprises (listed and unlisted firms) is
very low. For example, it is only 0.027% in 2012.



where i indexes individuals (i.e., firms or groups), ¢ indexes time, Parameter sig-
nifies each item of the parameters (m, o, D, and \/5), and ¢ is idiosyncratic
error term. The model estimation of (3.1) controls for both unobserved individual
heterogeneity effect f; and time effect d; by using cluster-robust estimator which
adjusts standard errors for intra-group correlation as well as the presence of het-
eroskedasticity. This estimation technique has become the standard workhorse in
panel data analysis since the contribution of Arellano (1987).

The alternative specification jointly uses the information of two size measures
in a linear form:

Parameter;; = o+ 1 TAir + B2 Sales; + fi +di + €1 (3.2)

where e is idiosyncratic error term. The model estimation of (3.2) continues to con-
trol for unobserved individual heterogeneity and time effects by using the cluster-
robust estimator.

In the subsequent analysis, the estimations of both models (3.1) and (3.2)
collectively report the results of pooled OLS, fixed effects, and random effects
models for comparison. To determine the presence or absence of significant indi-
vidual and/or time effects, our investigation employs Lagrange multiplier test in
the panel data setting (Honda, 1985), and our model selection between fixed and
random effects models is based on Hausman test (Hausman, 1978).

Performing these microeconometric exercises obviously requires the construc-
tion of a time series of each dependent variable (each item of the key parameters)
for each individual firm over the sample period. For building a time series of each
firm’s diffusion coefficient D, this study resorts to the claim that a diffusion co-
efficient D is (roughly) approximated by the square of a change in the profit rate,
i.e., (AX;)% Appendix A provides a sketch of justification for this claim.

With the crude approximation of each individual diffusion coefficient D;,; and,
therefore, of its square root /D;;, our empirical analysis can directly adopt the
model estimations of (3.1) and (3.2), using each of (AX;;)? and \/(AX;¢)? (the
approximations of D;; and /D;;, respectively) as a dependent variable in our
empirical models.

A clear difficulty is inherent in constructing a time series of m;; (the average
profit rate for firm ¢ at time ¢) and o;; (the dispersion measure of profit rate for
firm 7 at time ¢). In fact, it is impossible to compute these statistics since, for the
profit rate data of each individual firm, the only available information at time ¢ is
the realized profit rate of the corresponding firm at time t.

To examine the potential impact of firm size measures on the determination
of the system-wide parameters m and ¢ under the panel data setting, this study
splits firms into size classes, using each firm size measure as a sorting device.

Given the total of 1095 firms in the sample of surviving firms, our firm classifi-
cation scheme sorts the firms into 15 classes according to, for example, the size of
total assets in each single year of the sample period. Thus, each size class equally
contains 73 firms at each time point (73 firms = 1095 firms/15 classes). While
labeling is arbitrary, this scheme arranges firm size class in ascending order, so
that “Class 17 is the smallest size group and “Class 15”7 is the largest size group
in the category of firm size measure (in the current case, total assets).

7



Under this classification scheme, applying the maximum likelihood (ML) es-
timation to the profit rate data recorded by 73 firms in each size class at time
t renders a pair of the class-specific average and dispersion parameters (m;, and
0+, respectively) for each size class j = 1,...,15 at time ¢ of the sample period,
which enables to construct a time series for each parameter. Consequently, this
scheme creates a panel data based on 15 size classes in the category of firm size
measure (in the current case, total assets) over the sample period, containing the
information of class-specific average and dispersion parameters with additional
class-specific statistics of profit rates and of all size measures (for example, means,
medians, and standard deviations). Notice that the key assumption in this step is
the Laplace hypothesis since our data construction crucially hinges on ML param-
eter estimates for each size class, using the Laplace distribution (i.e., the Subbotin
distribution with o = 1) as a benchmark.

With the newly created panel, this study performs the estimations of both
models (3.1) and (3.2), using each of class-specific parameters (m,,; and 0;;) as a
dependent variable and selecting median (mean) of each size measure (i.e., each
of total assets and total sales) in each size class as an independent variable. By
taking this route, our study examines how each size measure of the average firms
(for example, median of total assets) affects the average and dispersion measures of
profit rates, controlling for unobserved class heterogeneity and time effects. Thus,
if the model estimation in this setting renders a significant result (i.e., the pres-
ence of statistically significant coefficient(s) with the economically comprehensible
magnitude(s) in our empirical models), then our analysis concludes that the result
carries over to the system-wide level. The negation of the above statement should
be self-evident.

For robustness checks on the results obtained from the empirical models using
each of class-specific average and dispersion parameters (m;, and 0;,) as a depen-
dent variable, this study reproduces the above analysis with alternative measures.
As a substitute for m;;, the model estimation incorporates the class-specific me-
dian of profit rates (i.e., ROAs) since a location parameter m and median coincides
in the case of Laplace distribution (2.4). For o;,, the estimation uses mean ab-
solute deviation (MAD) as a proxy since, when the Laplace hypothesis (o = 1)
holds, the a-th moment (2.1) reduces to mean absolute deviation.

Thus, including the robustness checks, this study performs the entire analysis
described above, for each item of firm classification instruments: total assets and
total sales.

A simple skeptical view would possibly question the validity of the above em-
pirical approach due, particularly, to the arbitrariness of our firm classification
scheme. However, this potential accusation does not apply. Contrary to this
view, our study emphasizes that the arbitrariness associated with the levels of
aggregation or disaggregation of firm profit rates (i.e., a wide spectrum of firm
classification schemes) reveals the strength, not the weakness, of SE approach.
As a series of studies (e.g., Alfarano and Milakovi¢, 2008; Alfarano et al., 2012;
Erlingsson et al., 2012; Mundt et al., 2015; Oh and Ouchi, 2018) in line with SE

5This study also reports the estimation results of the empirical models using median absolute
deviation of profit rates. A series of these estimation exercises is for additional robustness checks
on the plausibility of results associated with the class-specific dispersion measure o; ;.
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approach shows, the distributional outcome of firm profitability (approximately)
follows a specific theoretical distribution - the Laplace distribution -, independent
of the sectoral characteristics and time dimension. One of the key objectives of
this study is to present additional supporting evidence, using another arbitrary
firm (dis)aggregation device.

A more serious issue associated with our empirical approach is: Does the profit
rate distribution of each firm size class under our firm classification scheme ap-
proximately obey the Laplace distribution? The negative answer to this question
invalidates ML estimation of key parameters for the profit rate distribution of each
size class, using the Laplace distribution as a benchmark. This implies that there
is no valid data to be investigated and, therefore, our entire empirical approach
becomes vacuous. The rest of this section examines this issue and reports that the
Laplace distribution is a good benchmark for the profit rate distribution of each
size class under the firm classification scheme using two firm size instruments.

Before investigating the plausibility of the Laplace hypothesis under our firm
assorting system, let us briefly overview the basic features of key variables in this
study over the sample period, using the descriptive statistics reported in Table 1.

Min Max Median Mean Std. Dev No. Obs
Total Assets: T A 139.0000 15149263.0000 43121.5000 204991.0700 643080.2314 45990
Total Sales: Sales 235.0000 21403613.0000 40149.0000 200550.9620 867534.8388 45990
Return on Assets: ROA  -0.5089 0.4625 0.0380 0.0429 0.0439 45990
Diffusion Coefficient: D 0.0000 0.4101 0.0001 0.0009 0.0044 44895
\/5 0.0000 0.6404 0.0111 0.0186 0.0242 44895

Table 1: The descriptive statistics of key variables for the group of 1095 long-lived Japanese
(non-financial) listed firms over the 1971-2012 period. All data are from Nikkei NEEDS database.
The base unit for total assets and total sales is 1 million JPY. Return on assets is defined by
the ratio of operating income over total assets. For each of diffusion coefficient and its square
root, one observation is lost for every firm at the first year (1971) of sample period, due to the
computational method described in Appendix A (i.e., 45990 — 1095 = 44895).

As Table 1 clearly shows, there exists an immense gap between mean and me-
dian for each firm size measure of total assets and total sales. Without exception,
for each size measure, the gap is in one order of magnitude and median is smaller
than mean, which indicates that the distribution of each measure is highly skewed
with a long tail in the positive direction.

Contrary to the high skewness of firm size measure distributions, the statistics
associated with profit rates (i.e., ROAs) suggest that the pooled empirical density
of firm profitability is, to a considerable degree, symmetric. This observation is
supported by the fact that the gap between mean and median is extremely small
(mean - median = 0.0049) and that the absolute value of the minimum of profit
rate data is very close to the corresponding maximum. In addition, this study
reports that the median of profit rates in Table 1 coincides with the maximum
likelihood Subbotin estimate of a location parameter m (= 0.038) returned from
the pooled empirical density of profit rates for the same group of long-lived firms
over the same sample period (1971-2012). The estimate is reported in Oh and
Ouchi (2018).



Now, our analysis is at the stage of examining the properties of profit rate
distribution in each size class under our firm classification scheme.

Figures 3.1 and 3.2 display the pooled empirical densities of profit rates for
15 size classes sorted by the firm size instruments of total assets and total sales,
respectively. A remarkable fact revealed in both figures is that the empirical
density of profit rates for each size class in the category of each firm size instrument
approximately shows a sharp-peaked and symmetric (i.e., tent-shaped) distribution
with a single peak, the properties of which are exactly equivalent to the defining
features of Laplace distribution. Thus, each panel of Figures 3.1 and 3.2 seems to
confirm the Laplace hypothesis for each firm size class under our firm classification
scheme.
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Figure 3.1: Pooled empirical densities (in semi-logarithmic scale) of profit rates (returns on
assets) over the 1971-2012 period for 1095 long-lived Japanese (non-financial) listed firms, clas-
sified by the firm size measure of total assets. For each size class, the number of observations is
3066 (= 73 firms x 42 years). Firm size classes are arranged in ascending order, so that “Class 17
is the smallest size group and “Class 15”7 is the largest size group in the category of total assets.

Parallel to Oh and Ouchi (2018), to check the validity of the above claim based
on visual inspection, this study adopts a model selection method with two stan-
dard information criteria: Akaike information criterion (Akaike, 1973, hereafter,
AIC) and Bayesian information criterion (Schwarz, 1978, hereafter, BIC). In line
with their approach, to identify the best approximating model (i.e., theoretical dis-
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tribution) for the empirical density of profit rates, our analysis uses four candidate
models: Gumbel, Laplace, normal, and skew normal distributions. By introducing
normal and Laplace distributions, our investigation checks whether the empiri-
cal density of profit rates in each size class is approximately symmetric, and the
adoption of Gumbel and skew normal distributions is for the examination of the

presence or absence of significant skewness (i.e., asymmetry) of the corresponding
density.
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Figure 3.2: Pooled empirical densities (in semi-logarithmic scale) of profit rates (returns on
assets) over the 1971-2012 period for 1095 long-lived Japanese (non-financial) listed firms, clas-
sified by the firm size measure of total sales. For each size class, the number of observations is
3066 (= 73 firms x 42 years). Firm size classes are arranged in ascending order, so that “Class 1”
is the smallest size group and “Class 15” is the largest size group in the category of total sales.

In model selection exercises, since the relative values of information criterion
over a set of candidate models (i.e., theoretical distributions) contain the crucial
information to choose the best approximating model, our analysis uses information
criterion (IC) difference statistics defined by Ajc; = IC; — 1C,,,, where ¢ indexes
candidate models, IC is the information criterion (AIC or BIC), and IC,,;, is the
minimum IC score returned by a model in the candidate set. The best approxi-
mating model in an exercise is the one that renders the lowest IC difference score,

i.e., the model with Ajc; = 0 (see, for example, Burnham and Anderson, 2002, for
details of model selection methods).
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Given the guideline of model selection approach, Table 2 reports the IC dif-
ference statistics and model selection results associated with the pooled samples
of profit rates for total assets size classes. From the results shown in the last col-
umn of the table, our analysis concludes that, for each size class in the category
of total assets, the Laplace distribution is a good benchmark for the profit rate
distribution. Notice that, without exception, the results returned from both AIC
and BIC difference statistics are consistent with one another for each size class,
which provides strong evidence for the Laplace hypothesis of SE approach.

Theoretical Distribution

Size Class Gumbel Laplace  Normal Skew Normal Selection
AIC Difference

Class 1 2787.1762  0.0000 741.2341 740.7051  Laplace
Class 2 1344.7683  0.0000 258.7479 232.7094  Laplace
Class 3 1992.7152  0.0000 296.2079 285.4624  Laplace
Class 4 1013.5753  0.0000 238.8899 116.8413  Laplace
Class 5 1279.7357  0.0000 210.7921 125.9160  Laplace
Class 6 1534.4832  0.0000 444.6299 361.1860  Laplace
Class 7 817.1772  0.0000 308.3814 111.2479  Laplace
Class 8 2204.5890  0.0000 494.1811 296.5651  Laplace
Class 9 2883.1789  0.0000 715.3376 640.7553  Laplace
Class 10 789.0573  0.0000 671.0089 377.4041  Laplace
Class 11 2864.6052  0.0000 409.3612 342.4270  Laplace
Class 12 853.5460  0.0000 563.2012 245.1136  Laplace
Class 13 811.8907  0.0000 409.9698 175.4389  Laplace
Class 14 966.9617  0.0000 634.0462 363.8167  Laplace
Class 15 935.8451  0.0000 307.0125 117.8862  Laplace
BIC Difference
Class 1 2787.1762  0.0000 741.2341 746.7332  Laplace
Class 2 1344.7683  0.0000 258.7479 238.7375  Laplace
Class 3 1992.7152  0.0000 296.2079 291.4906  Laplace
Class 4 1013.5753  0.0000 238.8899 122.8695  Laplace
Class 5 1279.7357  0.0000 210.7921 131.9441  Laplace
Class 6 1534.4832  0.0000 444.6299 367.2141  Laplace
Class 7 817.1772  0.0000 308.3814 117.2760  Laplace
Class 8 2204.5890  0.0000 494.1811 302.5932  Laplace
Class 9 2883.1789  0.0000 715.3376 646.7834  Laplace
Class 10 789.0573  0.0000 671.0089 383.4323  Laplace
Class 11 2864.6052  0.0000 409.3612 348.4552  Laplace
Class 12 853.5460  0.0000 563.2012 251.1417  Laplace
Class 13 811.8907  0.0000 409.9698 181.4670  Laplace
Class 14 966.9617  0.0000 634.0462 369.8449  Laplace
Class 15 935.8451  0.0000 307.0125 123.9144  Laplace

Table 2: Information criterion (IC) difference statistics for the pooled samples of profit rates
over the 1971-2012 period for 1095 long-lived Japanese (non-financial) listed firms, classified by
the firm size measure of total assets. For each size class, the number of observations is 3066
(= 73 firms x 42 years). Firm size classes are arranged in ascending order, so that “Class 17 is
the smallest size group and “Class 15” is the largest size group in the category of total assets.
IC difference is defined by Aic,; = IC; — 1G4, where ¢ indexes candidate models, IC is the
information criterion (AIC or BIC), and IC,,;, is the minimum IC score returned by a model in
a candidate set. Selection criterion for the best approximating theoretical distribution is based
on the lowest Ajc; score.
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The model selection results under the firm sorting instrument of total sales
reinforce the validity of the Laplace hypothesis further. As shown in Table 3,
the selection results based on two IC difference statistics consistently support the
Laplace distribution as the best approximating model for the profit rate distribu-
tion of each size class.

From these results, our analysis claims that the Laplace distribution is a good
benchmark model for the pooled empirical density of profit rates in each size class
under our firm classification scheme.

Theoretical Distribution

Size Class Gumbel Laplace Normal Skew Normal Selection

AIC Difference

Class 1 3194.3313  0.0000 819.3126 821.3126  Laplace
Class 2 1768.5378  0.0000 492.6816 434.5705  Laplace
Class 3 1261.3245  0.0000 266.4115 236.6129  Laplace
Class 4 787.2478  0.0000 280.2834 145.0619  Laplace
Class 5 714.0150  0.0000 388.6247 175.9396  Laplace
Class 6 1417.9535  0.0000 319.4433 228.1801  Laplace
Class 7 1278.2996  0.0000 390.4834 281.3520  Laplace
Class 8 974.5186  0.0000 480.6555 241.8280  Laplace
Class 9 823.7747  0.0000 505.6823 241.3902  Laplace
Class 10 2296.8577  0.0000 732.0443 457.6889  Laplace
Class 11 2382.2387  0.0000 514.2654 387.1319  Laplace
Class 12 2905.9768  0.0000 584.3792 369.7570  Laplace
Class 13 915.4236  0.0000 508.6785 233.5523  Laplace
Class 14 999.2517  0.0000 456.1275 211.9442  Laplace
Class 15 827.7383  0.0000 297.0104 111.9833  Laplace
BIC Difference
Class 1 3194.3313  0.0000 819.3126 827.3407  Laplace
Class 2 1768.5378  0.0000 492.6816 440.5986  Laplace
Class 3 1261.3245  0.0000 266.4115 242.6410  Laplace
Class 4 787.2478  0.0000 280.2834 151.0900  Laplace
Class 5 714.0150  0.0000 388.6247 181.9678  Laplace
Class 6 1417.9535  0.0000 319.4433 234.2083  Laplace
Class 7 1278.2996  0.0000 390.4834 287.3802  Laplace
Class 8 974.5186  0.0000 480.6555 247.8561  Laplace
Class 9 823.7747  0.0000 505.6823 247.4183  Laplace
Class 10 2296.8577  0.0000 732.0443 463.7171  Laplace
Class 11 2382.2387  0.0000 514.2654 393.1601  Laplace
Class 12 2905.9768  0.0000 584.3792 375.7851  Laplace
Class 13 915.4236  0.0000 508.6785 239.5804  Laplace
Class 14 999.2517  0.0000 456.1275 217.9724  Laplace
Class 15 827.7383  0.0000 297.0104 118.0114  Laplace

Table 3: Information criterion (IC) difference statistics for the pooled samples of profit rates
over the 1971-2012 period for 1095 long-lived Japanese (non-financial) listed firms, classified by
the firm size measure of total sales. For each size class, the number of observations is 3066
(= 73 firms x 42 years). Firm size classes are arranged in ascending order, so that “Class 17
is the smallest size group and “Class 15” is the largest size group in the category of firm size
measure. IC difference is defined by Ajc; = IC; — IC,p, where 4 indexes candidate models, IC
is the information criterion (AIC or BIC), and IC,,;, is the minimum IC score returned by a
model in a candidate set. Selection criterion for the best approximating theoretical distribution
is based on the lowest Ajc ; score.
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For the annual samples of firm profitability, Tables B2 through B61 in Ap-
pendix B report the relevant statistics and corresponding model selection results.
Recall that, in our model selection exercises for the annual profit rate samples, the
number of observations in each firm size class is 73 (= 1095 firms/15 classes) per
year. To remove a potential small sample bias in relation to model selection based
on AIC (not on BIC), our analysis adopts a small-sample-bias-corrected Akaike
information criterion (AIC,) statistics (Sugiura, 1978; Hurvich and Tsai, 1989).5

Overall, the selection results reported in those tables suggest that the annual
empirical density of profit rates for each size class under our firm sorting system
is well described by the Laplace distribution (see Table B1 in Appendix B). These
results seem to provide a solid basis for our data construction that enables the main
empirical analysis in this study. Given the pertinence of our firm classification
scheme, the next section provides our main findings.

4 Results

This section reports the main empirical results associated with the model estima-
tions of (3.1) and (3.2). Our concern in a series of model estimations centers around
the presence of statistically significant coefficient of each size measure with eco-
nomaically plausible magnitude. Before the report, one remark is in order regarding
the latter point: the problem of sensible magnitude of coefficient.

Restating the above issue with the notation used in the empirical model (3.1),
our basic concern lies in the properties of a;.” Holding everything else con-
stant (and, to save the space, disregarding individual and time indices i and ¢,
respectively), a is interpreted as the marginal change in a parameter chosen
(Parameter), in response to the marginal change in a firm size measure (Size),
i.e., ag = 0 Parameter/0 Size.

Assuming that o is statistically significant and positive,® consider a very sim-
ple question: What is the magnitude of 0 Size to bring about one unit increase in
Parameter at the margin (i.e., d Parameter = 1)? Obviously, the magnitude is
obtained by computing 0 Size = 1/ay. While so simple, this argument is related
to our interpretations of the subsequent empirical results in a crucial manner.

Notice that, as reported in Table 1, the base unit for our size measures (total
assets and total sales) is 1 million JPY (i.e., 10° JPY), which implies that, to
identify the magnitude of d Size in the above question, we need to multiply the
number 1/a; by 10%. Now, suppose that «; is a very small number, say, 107".
Then, one unit shock to Parameter at the margin requires an increase in a size

6A small-sample-bias-corrected Akaike information criterion (AIC,) is defined by:

2k(k + 1)

AIC,. = AIC ,
+nfl<:fl

where k is the number of parameters and n is sample size. When n/k < 40, the use of AIC, is
strongly recommended. See pp.66—67 of Burnham and Anderson (2002).

"The same argument applies to the model (3.2).

80Qur argument removes the scenario with a statistically significant and negative coefficient
since all of the relevant empirical results correspond to the cases with the positive coefficient(s)
of firm size measure(s).
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measure with the magnitude of ten trillion JPY (i.e., 10'® (= 107 x 10°) JPY) at the
margin. This inference is very important since, except for diffusion coefficient and
its square root, the dependent variables (i.e., Parameters) in our empirical models
are expressed in the form of ratio. With the property of each dependent variable
in our analysis (except for diffusion coefficient and its square root), therefore, the
above statement is equivalent to: a 100% (one unit) increase in Parameter at the
margin requires an increase in a size measure with the magnitude of 10'3 JPY at
the margin. Relaxing the requirement for an increase in the dependent variable,
the statement is rephrased by: a 1% (0.01 unit) increase in Parameter at the
margin requires an increase in a size measure with the magnitude of one hundred
billion JPY (i.e., 10! JPY) at the margin.

Given the above argument, our analysis sets the benchmark that, regardless
of its statistical significance, every coefficient of a size measure in the empirical
models (3.1) and (3.2) is judged as economically implausible, if its magnitude is
less than 10~7. Our study justifies this judgment standard since, in the sample of
long-lived firms over the entire sample period, the frequency of first differences of
total assets (i.e., the marginal changes in the data: TA;; — T'A;;—1) larger than
or equal to 10t JPY is 1.8% in the total number of corresponding data and the
counterpart of total sales (i.e., the frequency of Sales;; — Sales;;—; > 10 JPY)
is 2.0%.

Put simply, the marginal change in a size measure with the magnitude larger
than or equal to 10! JPY is an extremely rare event for the average firms in each
size class. In normal times, the average firms in each size class cannot accumulate
their assets so rapidly nor do they encounter the unimaginably high sales revenues
at the margin.

Based on this rare event property of the marginal changes in size measures
as well as on a potential domain of diffusion coefficient and its square root,’ our
analysis also applies the same benchmark to the empirical results obtained from
the models using diffusion coefficient and its square root, if the relevant coefficient
is smaller than 1077,

4.1 The relationship between firm size measures and cen-
tral tendency of profit rate

Table 4 reports the estimation results for the baseline regression model (3.1) with
a location parameter m (the class-specific average profit rate) as the dependent
variable. Firm size classification for all variables involved in the estimation follows
the size sorting instrument of total assets (T'A).

In Table 4, the left panel displays the results obtained from pooled OLS, fixed
effect, and random effect models using median of total assets as an independent
variable and the right panel shows those corresponding to the models using mean
of total assets for comparison. Due to the model transformation to deviations from
group means (i.e., demeaning), the estimation results for fixed effect models drop
the information of constant term (Intercept) (See, for example, Baltagi (2013)

9The descriptive statistics reported in Table 1 suggest that both diffusion coefficient and its
square root are in the domain of [0,1).
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and Greene (2011) for details). In what follows, our analysis mainly focuses on
the estimation results associated with the models using median(s) of independent
variable(s) since mean is subject to the influence of extreme values.

For the empirical model using median of total assets (the left panel of Table 4),
Lagrange multiplier test rejects the null hypothesis of the absence of individual and
time effects (p-value < 1079), which implies that a pooled OLS model is invalid.
On the model selection between fixed and random effects models, Hausman test
rejects the null hypothesis of random effect (p-value < 107%). Thus, the relevant
candidate in this case is a fixed effect model.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect  Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0418** 0.0395** 0.0414* 0.0397***
(0.0006) (0.0022) (0.0005) (0.0022)
T Antedian —0.0000** 0.0000** 0.0000
(0.0000) (0.0000) (0.0000)
T Abtean —0.0000** 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0303 0.1403 0.0208 0.0219 0.1195 0.0166
Adj. R? 0.0287 0.0563 0.0192 0.0203 0.0334 0.0150
F-Test (p-value) 0.0073 0.0072 0.1376 0.0059 0.0047 0.1400

Table 4: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is location parameter m. All data
are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total assets. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,

)

respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis
of random effect (p-value < 107%). The model estimation under fixed effect renders the fol-
lowing coefficient estimates. Median of total assets: a; = 2.01 x 10~8; Mean of total assets:
a1 = 1.29 x 108, Thus, for both cases, o; is positive and less than 10~7.

The estimation results for a fixed effect model show that the coefficient «; of
total assets is statistically significant at the 1% test level. From our judgment stan-
dard, however, this result seems to be spurious since the magnitude of coefficient
is so small (o =2.01 x 1078 < 1077).

As discussed in the introductory part of this section, this case suggests that,
holding everything else constant, a 1% (0.01 unit) increase in m requires an increase
in total assets held by the average firms in each size class (median of total assets
in each size class), with the magnitude greater than one hundred billion JPY (10!
JPY) at the margin. Due to the rare event property (the frequency of T'A;; —
TA ;1 > 10" JPY is 1.8% in the total number of corresponding data), our
analysis concludes that there is no clear-cut relationship between total assets and
the central tendency of profit rates at the class-specific level and, therefore, the
average measure of profit rates m seems to be independent of the movement of
total assets at the system-wide level.

The same argument holds for the performance of total sales as a potential
determinant of the average profit rate. Table 5 reports the estimation results for
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the baseline regression model (3.1) using median (and mean) of total sales. Firm
size classification continues to follow the size sorting instrument of total assets.

As in the previous case, for the empirical model using median of total sales (the
left panel of Table 5), Lagrange multiplier test rejects the validity of a pooled OLS
model (p-value < 107%) and Hausman test rejects the null hypothesis of random
effect (p-value < 107°).

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0416* 0.0392* 0.0410"* 0.0395**
(0.0006) (0.0032) (0.0006) (0.0034)
Salespedian —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
Salesnrean —0.0000** 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0187 0.1681 0.0327 0.0085 0.1386 0.0271
Adj. R? 0.0171 0.0868 0.0311 0.0069 0.0544 0.0255
F-Test (p-value) 0.0092 0.0034 0.0444 0.0191 0.0011 0.0155

Table 5: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is location parameter m. All
data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size clas-
sification is based on total assets. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parenthe-
ses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail)
test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 1075) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: a; = 2.99 x 10~8; Mean of total sales:
a1 = 1.43 x 1078, Thus, for both cases, a; is positive and less than 10~7.

For the model using median of total sales as an independent variable, while
the estimation results for a fixed effect model (the left panel of Table 5) show that
the coefficient «; of total sales is statistically significant, this result seems to be
superficial, given the magnitude of coefficient (a; = 2.99 x 1078 < 1077). The
estimated coefficient magnitude suggests that, holding everything else constant, a
1% (0.01 unit) increase in m requires an increase in total sales of the average firms
in each size class (median of total sales in each size class), with the magnitude
greater than one hundred billion JPY (10'" JPY) at the margin.

The rare event property (the frequency of Sales;; — Sales;;—1 > 10! JPY
is 2.0% in the total number of corresponding data) in this case also allows us to
infer that there is little substantial connection between total sales and the central
tendency of profit rates at the class-specific level. Thus, our analysis claims that
the movement of total sales has little impact on the system-wide average measure
of profit rates.

The irrelevance of size measures to the determination of average profit rate
remains intact, even under the full model (3.2) using the information of all size
measures. The estimation results (the left panel of Table 6) for a fixed effect model
with medians of two size measures'® show that the presence of total assets is totally

0Tn this case, Lagrange multiplier test rejects a pooled OLS model (p-value < 107°) and
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irrelevant and the potential impact of total sales on the determination of the class-
specific average rate of profit is negligibly small (3, = 3.84 x 107® < 1077). Our
judgment standard based on the rare event property, therefore, suggests that firm
size measures represented by total assets and total sales are not the significant
determinants of the system-wide average rate of profit.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0407** 0.0392* 0.0413"* 0.0398**
(0.0006) (0.0017) (0.0005) (0.0017)
T Antedian —0.0000*** —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesredian 0.0000*** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
T Aptean —0.0000%** 0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesyrean 0.0000** 0.0000** 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0951 0.1697 0.0276 0.0778 0.1426 0.0148
Adj. R? 0.0922 0.0869 0.0245 0.0749 0.0572 0.0117
F-Test (p-value) 0.0013 0.0003 0.0000 0.0035 0.0000 0.0000

Table 6: This table displays estimation results for the full model (3.2) using the information of
all size measures in median (mean). The dependent variable is location parameter m. All data
are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total assets. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107°) and Hausman test rejects the null hypothesis
of random effect (p-value < 107%). In each model under fixed effect, the coefficient of total
assets is statistically insignificant. The model estimation under fixed effect renders the following
coefficient estimates of total sales. Median of total sales: 3y = 3.84 x 10~8; Mean of total sales:
By = 1.06 x 10~%. Thus, for both cases, 3 is positive and less than 10~".

To check the validity of empirical results available at this stage of investigation,
our study performed a series of model estimations of (3.1) and (3.2) under the firm
classification based on the size of total sales. Tables C62 through C64 in Appendix
C display the corresponding estimation results.

In addition, using median of returns on assets (ROAs) in each size class as an
alternative to the class-specific average measure of profit rates, our study executed
the same panel econometric exercises as robustness checks. Tables C65 through
C73 report the corresponding results.

In every case, the estimated coefficient magnitude of each size measure is less
than 1077, implying that, holding everything else constant, a 1% increase in the
average rate of profits (i.e., m or median of ROAs) requires an increase in the
corresponding size measure of the average firms in each size class (median or mean
of the size measure in each size class), with the magnitude greater than one hundred
billion JPY (10" JPY) at the margin. As discussed above, given the properties of
data, this kind of event is highly improbable.

Hausman test fails to reject a fixed effect model (p-value < 107°).
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Thus, following our benchmark based on the rare event property associated
with the marginal changes in firm size measures, this study concludes that the
average rate of profit is independent of the movements of total assets and total
sales at the macroeconomic level.

4.2 The relationship between firm size measures and dis-
persion of profit rate

This subsection outlines the performances of total assets and total sales as the
determinants of the class-specific dispersion measure of profit rates.

Table 7 reports the estimation results for the baseline regression model (3.1)
with a dispersion parameter o (the class-specific dispersion measure of profit rates)
as the dependent variable. Firm classification is based on the size of total assets
(T'A). In Table 7, the left panel displays the results obtained from candidate
models using median of total assets as an independent variable and the right panel
shows those corresponding to the models using mean of total assets for comparison.
Due to demeaning, the estimation results for fixed effect models continue to drop
the information of constant term (Intercept). As in the previous subsection, our
argument centers around the estimation results for the models using median(s) of
independent variable(s).

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect  Random Effect Pooled OLS Fixed Effect  Random Effect
Intercept 0.0294** 0.0270** 0.0291"* 0.0272**
(0.0013) (0.0014) (0.0013) (0.0014)
T Aedian —0.0000* 0.0000** 0.0000
(0.0000) (0.0000) (0.0000)
T Anrean —0.0000* 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0652 0.1048 0.0319 0.0452 0.0909 0.0304
Adj. R? 0.0637 0.0173 0.0304 0.0437 0.0021 0.0288
F-Test (p-value) 0.0428 0.0124 0.0751 0.0356 0.0085 0.0722

Table 7: This table displays estimation results for the baseline regression model (3.1) using me-
dian (mean) of total assets (T'A). The dependent variable is scale parameter o. All data are from
Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification is based
on total assets. Section 3 provides the detail of firm classification scheme. The model estimation
employs cluster-robust estimator which controls for unobserved individual class heterogeneity
and time effects. The associated standard errors are reported in parentheses. In the table, *, **
and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels, respectively.
For each model, Lagrange multiplier test rejects the null hypothesis of the absence of individual
and time effects (p-value < 107%) and Hausman test rejects the null hypothesis of random effect
(p-value < 107%). The model estimation under fixed effect renders the following coefficient esti-
mates. Median of total assets: a; = 1.45 x 10~8; Mean of total assets: a; = 9.39 x 1079, Thus,
for both cases, a; is positive and less than 1077,

For the empirical model using median of total assets (the left panel of Table
7), a fixed effect model is the valid candidate.!!

UTn this case, Lagrange multiplier test rejects a pooled OLS model (p-value < 10~¢) and
Hausman test fails to reject a fixed effect model (p-value < 107°).
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As the results show, while it is statistically significant, the estimated coefficient
of total assets is very small (a; = 1.45 x 1078 < 1077), which implies that, holding
everything else constant, a 1% (0.01 unit) increase in ¢ requires an increase in
total assets of the average firms in each size class (median of total assets in each
size class), with the magnitude greater than one hundred billion JPY (10! JPY)
at the margin. Due to the rare event property (the frequency of TA;; —TA; ;1 >
10" JPY is 1.8% in the total number of corresponding data), our analysis affirms
that the size measure of total assets is irrelevant in the determination of the class-
specific and, therefore, system-wide volatility measures of profit rates.

This claim carries over to the performance of total sales as a potential deter-
minant of o. Table 8 reports the estimation results for the baseline regression
model (3.1) using median (and mean) of total sales. Firm classification continues
to follow the size of total assets. As in the previous case, for the empirical model
using median of total sales (the left panel of Table 8), a fixed effect model is the

relevant choice.'?
Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0294** 0.0265*** 0.0289*** 0.0267**
(0.0013) (0.0016) (0.0013) (0.0017)
Salesredian —0.0000* 0.0000*** 0.0000™
(0.0000) (0.0000) (0.0000)
Salesyrean —0.0000* 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0593 0.1259 0.0544 0.0311 0.1149 0.0593
Adj. R? 0.0578 0.0404 0.0529 0.0296 0.0284 0.0578
F-Test (p-value) 0.0679 0.0024 0.0114 0.0627 0.0007 0.0044

Table 8: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is scale parameter o. All data
are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classifica-
tion is based on total assets. Section 3 provides the detail of firm classification scheme. The
model estimation employs cluster-robust estimator which controls for unobserved individual class
heterogeneity and time effects. The associated standard errors are reported in parentheses. In
the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the
absence of individual and time effects (p-value < 107%) and Hausman test rejects the null hy-
pothesis of random effect (p-value < 1076). The model estimation under fixed effect renders the
following coefficient estimates. Median of total sales: a; = 2.16 x 10~8; Mean of total sales:
a; = 1.09 x 1078, Thus, for both cases, a; is positive and less than 10~7.

The estimation results show the negligibly small magnitude of estimated coef-
ficient of total sales (o; = 2.16 x 1078 < 10~7). This result indicates that, holding
everything else constant, a 1% (0.01 unit) increase in o requires an increase in
total sales of the average firms in each size class (median of total sales in each size
class), with the magnitude greater than one hundred billion JPY (10! JPY) at
the margin. Due to the rare event property associated with the marginal change
in total sales (the frequency of Sales;; — Sales; ;—1 > 101 JPY is 2.0% in the total
number of corresponding data), our analysis asserts that there is little substantial

12Tn this case, Lagrange multiplier test rejects a pooled OLS model (p-value < 10~¢) and
Hausman test fails to reject a fixed effect model (p-value < 107°).
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connection between total sales and the class-specific volatility measure o of profit
rates, which also holds at the system-wide level.

For the full model (3.2) using the information of all size measures, the esti-
mation results are reported in Table 9. The results (the left panel of Table 9) for
a fixed effect model with medians of two size measure'® show that the presence
of total assets is irrelevant and the potential impact of total sales on the deter-
mination of the class-specific volatility measure of profit rates is extremely small
(B2 = 2.80 x 1078 < 1077). Accordingly, our judgment standard based on the
rare event property suggests that total assets and total sales are not the relevant
determinants of the system-wide volatility measure of profit rates.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS  Fixed Effect Random Effect Pooled OLS Fixed Effect ~ Random Effect
Intercept 0.0292* 0.0267** 0.0290*** 0.0270**
(0.0014) (0.0015) (0.0013) (0.0015)
T Antedian —0.0000 —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesyedian 0.0000 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
T Apsean —0.0000*** 0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesnean 0.0000*** 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0696 0.1272 0.0395 0.0652 0.1160 0.0464
Adj. R? 0.0667 0.0402 0.0364 0.0622 0.0279 0.0434
F-Test (p-value) 0.0000 0.0003 0.0002 0.0005 0.0000 0.0000

Table 9: This table displays estimation results for the full model (3.2) using the information of
all size measures in median (mean). The dependent variable is scale parameter o. All data are
from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total assets. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis
of random effect (p-value < 107%). In each model under fixed effect, the coefficient of total
assets is statistically insignificant. The model estimation under fixed effect renders the following
coefficient estimates of total sales. Median of total sales: 8 = 2.80 x 10~8; Mean of total sales:
By =9.26 x 10~°. Thus, for both cases, 3 is positive and less than 10~7.

To examine the relevance of above empirical results further, our study per-
formed the model estimations of (3.1) and (3.2) under the firm classification based
on the size of total sales. Tables C71 through C73 in Appendix C display the
corresponding estimation results.

Moreover, employing mean and median absolute deviations of profit rates in
each size class as potential proxies for the class-specific dispersion measure of profit
rates, our study reproduced the same panel econometric exercises as robustness
checks. Tables C74 through C85 in Appendix C report the corresponding results.

Analogous to the main results in the analysis of potential relationship between
firm size measures and the class-specific average rate of profit, every case of the

13Tn this case, Lagrange multiplier test rejects a pooled OLS model (p-value < 10~°¢) and
Hausman test fails to reject a fixed effect model (p-value < 107°).
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estimations returns the negligibly small magnitude of estimated coefficient of each
size measure (i.e., the magnitude of every coefficient < 10~7), which implies that
firm size measures of total assets and total sales exert little substantial impact on
the determination of the class-specific dispersion measure of profit rates. Thus,
our study concludes that the dispersion measure of profit rates is independent of
the movements of total assets and total sales at the macroeconomic level.

4.3 The relationship between firm size measures and dif-
fusion coefficient

This subsection briefly reports the empirical results on the final topic in this study:
the presence or absence of a significant link between each firm size measure and
diffusion coefficient (and its square root) that determines the properties of profit
rate dynamics. The argument in this subsection focuses on the results correspond-
ing to the full model (3.2) using all size measures as independent variables since
the estimation of the baseline parsimonious model (3.1) with each size measure
renders the similar results (see Tables C86 and C87 in Appendix C).

Dependent Variable: D Dependent Variable: /D
Pooled OLS Fixed Effect  Random Effect Pooled OLS Fixed Effect  Random Effect
Intercept 0.0010*** 0.0009*** 0.0192** 0.0186***
(0.0000) (0.0001) (0.0003) (0.0008)
TA —0.0000** 0.0000 —0.0000** —0.0000** 0.0000 —0.0000
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Sales 0.0000 0.0000** 0.0000 —0.0000 0.0000** 0.0000
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
No. Firms 1095 1095 1095 1095 1095 1095
No. Obs 44895 44895 44895 44895 44895 44895
R? 0.0009 0.0005 0.0001 0.0048 0.0013 0.0002
Adj. R? 0.0008 —0.0254 0.0000 0.0047 —0.0246 0.0002
F-Test (p-value) 0.0000 0.0007 0.0138 0.0000 0.0012 0.1840

Table 10: This table displays estimation results for the full model (3.2) using the information
of all size measures. All data are from Nikkei NEEDS database and the sample period is 1972
through 2012, due to the computation associated with diffusion coefficient D and its square
root. The model estimation employs cluster-robust estimator which controls for unobserved firm
heterogeneity and time effects. The associated standard errors are reported in parentheses. In
the table, *, **  and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis
of random effect (p-value < 107%). In each model under fixed effect, the coefficient of total
assets is statistically insignificant. The model estimation under fixed effect renders the following
coefficient estimates of total sales. Median of total sales: B = 2.06 x 10~ 1%; Mean of total sales:
By = 1.69 x 10™2. Thus, for both cases, 3 is positive and less than 108,

Table 10 reports the estimation results for the full model (3.2) with diffusion
coefficient D as the dependent variable (on the left panel) and those with its
square root v D (on the right panel). Notice that, due to the approximations
of their values, the time series of D and v/D are available for each firm in the
surviving group. Thus, the model estimation in each case fully uses the total
assets and total sales data at the individual firm level (not in the form of mean or
median). Moreover, the availability of both dependent and independent variables
at the individual firm level allows the model estimation to directly control for

22



the potential effect arising from individual firm heterogeneity and for the time
effect, not the effect associated with individual (size) class heterogeneity that we
considered in the previous subsections.

For the model estimation in each case, a fixed effect model is the valid candi-
date,'* which implies that the presence of total assets in the empirical model is
totally irrelevant.

The judgment standard employed through our entire analysis suggests that,
in each case, the presence of total sales is also irrelevant due to the extremely
small magnitude of corresponding coefficient estimate. Notice that the estimation
result for each case display 3> < 107%, which imposes the much more stringent
condition upon the potential event for the marginal change in total sales of each
individual firm than the condition uncovered by the other cases in our analysis.
That is, holding everything else constant, a 1% (0.01 unit) increase in D (and v/D)
requires an increase in total sales of individual firm, with the magnitude greater
than one trillion JPY (10'? JPY) at the margin.

In the sample of long-lived firms over the entire sample period, the frequency
of first differences of total sales larger than or equal to 10'? JPY (i.e., Sales;; —
Sales; ;1 > 10" JPY) in the total number of corresponding data is 0.12%.'5 This
type of event is extremely unlikely to occur.

Accordingly, our analysis concludes that firm size measures represented by total
assets and total sales are not the relevant determinants of diffusion coefficient and
its square root at the individual firm level, which implies that the noise level
determining the key properties of profit rate dynamics is independent of firm size
at the system-wide level.

5 Concluding remarks

To test the relevance or irrelevance of statistical equilibrium (SE) approach to
the theory of profit rate and firm competition, this paper has investigated the
potential link between the representative firm size measures - total assets and
total sales - and the key parameters governing the complex interactive system of
firm competition - the system-wide average and dispersion measures of profit rates,
and diffusion coefficient, together with its square root.

For the group of surviving corporations that have governed the course of
Japanese macroeconomic activity, a series of our empirical examinations has re-
vealed that the firm size measures of total assets and total sales exert negligible
impact on the determination of those parameters at the individual firm level as well
as at the size class level, which suggests that firm competition is an autonomous
system, independent of the size of individual firms.

This finding builds on the fundamental observation that, under the arbitrary
firm classification scheme using the firm size measures as sorting instruments,
the profit rate distribution is well described by the Laplace distribution, which is
consistent with one of the key propositions in SE approach.

14Tn each case, Lagrange multiplier test rejects a pooled OLS model (p-value < 107%) and
Hausman test fails to reject a fixed effect model (p-value < 1076).
15The counterpart of total assets is 0.028%.
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As discussed in the introductory section, the validity of the Laplace hypothesis
for the stationary outcome of firm competition provides a counterexample to the
crucial assumption employed in the literature of persistence of profit approach - the
normality of profit rate distribution, implying the absence of complex interaction
between profit-seeking firms. Together with the autonomy of firm competition from
the firm size measures, this baseline observation stands as supporting evidence for
the alternative description of distributional and dynamic properties of competitive
mechanism, proposed by SE approach.

Starting with Stanley et al. (1996), a growing number of studies in the field
of industrial dynamics report that the Laplace distribution renders the significant
explanatory power in capturing the properties of firm growth rate distribution (see,
for example, Bottazzi et al., 2001; Bottazzi et al., 2002; Bottazzi and Secchi, 2003,
2005, 2006). While corporate profit is viewed as a source of its size expansion,
which is a key claim in the capital market imperfection literature following Myers
and Majluf (1984), given the common distributional properties observed for both
the firm size growth and profit rates, the autonomy of profit rate distribution and
its dynamics from the levels of firm size measures poses an interesting question:
Is there any causal link between the rates of firm size expansion and the rates of
profit? The present author is investigating this issue.
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Appendix A Approximation of diffusion coeftfi-
cient D

This appendix provides a sketch of justification for the claim: the individual firm’s
diffusion coefficient D is approximated by the square of a change in its profit rate.
The following argument assumes that a random variable Y is square-integrable,
implying that Y is defined over an L? space (see, for example, Cinlar, 2011). In the
sketch, A stands for a change in the discrete form and, therefore, for both time ¢
and a random variable Y, the corresponding changes are defined by At = t, —tx_1
and AY; =Y, — Y, ,, respectively, where k indexes partitioning points of the
time interval [to,?] used in the standard definition of stochastic integral (see, for
example, Gardiner, 2004).
Transforming the Laplace diffusion (2.5) into the discrete form yields:

AX, = ¢At + VDAW,, = —% sign[X; — m). (A1)

where X, is the profit rate and AW, are Wiener increments.
Noting that ¢, At, and D are independent of expectation E and taking the
second moment of AX;, we have:

E[ (AX)) ] [(¢At + \/BAWt)Q}

E
= E[¢*(a0?] + E[20vDAAW,] + E[D(AW,)?] (42)
At)? +20VDALE|AW;| + DE[(aW,)?]

where the final equality is assured by the properties of Wiener increments: E [AWJ =
0 and E[(AW,)?] = At.

Dividing both sides of (A.2) by At and taking the limit (in the mean square
sense), we have:

(AX;)?

At dt

=E [M] =D, (A.3)

where the first equality is a definition.

For the empirical analysis, I use three crude assumptions: (i) an infinitesimal
change in time is unity; (i) the expected value of (dX;)? is approximated by its
realized value; (iii) (dX;)? is approximated by (AX;)2. These assumptions lead to
the claim.

Notice that, since the diffusion coefficient D (and, therefore, its square root)
is approximated by the square of the first difference of profit rate time series, one
observation is lost for each firm’s D at the starting year (1971) of the sample period
(1971-2012).
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Appendix B Model selection results

This appendix reports the model selection results for the annual empirical densities
of profit rates in each size class under two firm classification instruments: total as-
sets and total sales. For each annual profit rate sample, the number of observations
is 73. To control a potential small sample bias in relation to model selection based
on AIC (not on BIC), our analysis adopts a small-sample-bias-corrected Akaike
information criterion (AIC.). In the model selection exercise, if Ajc; € (0, 2] for
some 7 in a set of candidate models (IC is AIC. or BIC), the selection result is
“Indeterminate,” since the model ¢ is a competing alternative to the model with
ICpnin (see pp.70-71 of Burnham and Anderson, 2002).

B.1 Summary of model selection results supporting the
Laplace hypothesis

Total Assets Class Anjc, Selection Agic Selection

Class 1 38 years (out of 42 years): 90.48% 38 years (out of 42 years): 90.48%
Class 2 30 years (out of 42 years): 71.43% 30 years (out of 42 years): 71.43%
Class 3 29 years (out of 42 years): 69.05% 31 years (out of 42 years): 73.81%
Class 4 25 years (out of 42 years): 59.52% 27 years (out of 42 years): 64.29%
Class 5 26 years (out of 42 years): 61.90% 27 years (out of 42 years): 64.29%
Class 6 32 years (out of 42 years): 76.19% 32 years (out of 42 years): 76.19%
Class 7 26 years (out of 42 years): 61.90% 26 years (out of 42 years): 61.90%
Class 8 28 years (out of 42 years): 66.67% 28 years (out of 42 years): 66.67%
Class 9 29 years (out of 42 years): 69.05% 29 years (out of 42 years): 69.05%
Class 10 27 years (out of 42 years): 64.29% 27 years (out of 42 years): 64.29%
Class 11 27 years (out of 42 years): 64.29% 28 years (out of 42 years): 66.67%
Class 12 21 years (out of 42 years): 50.00% 22 years (out of 42 years): 52.38%
Class 13 19 years (out of 42 years): 45.24% 20 years (out of 42 years): 47.62%
Class 14 23 years (out of 42 years): 54.76% 23 years (out of 42 years): 54.76%
Class 15 17 years (out of 42 years): 40.48% 17 years (out of 42 years): 40.48%
Total Sales Class Anrc, Selection Agic Selection

Class 1 38 years (out of 42 years): 90.48% 38 years (out of 42 years): 90.48%
Class 2 32 years (out of 42 years): 76.19% 32 years (out of 42 years): 76.19%
Class 3 27 years (out of 42 years): 64.29% 27 years (out of 42 years): 64.29%
Class 4 32 years (out of 42 years): 76.19% 32 years (out of 42 years): 76.19%
Class 5 29 years (out of 42 years): 69.05% 29 years (out of 42 years): 69.05%
Class 6 30 years (out of 42 years): 71.43% 31 years (out of 42 years): 73.81%
Class 7 25 years (out of 42 years): 59.52% 26 years (out of 42 years): 61.90%
Class 8 23 years (out of 42 years): 54.76% 23 years (out of 42 years): 54.76%
Class 9 27 years (out of 42 years): 64.29% 28 years (out of 42 years): 66.67%
Class 10 23 years (out of 42 years): 54.76% 23 years (out of 42 years): 54.76%
Class 11 24 years (out of 42 years): 57.14% 25 years (out of 42 years): 59.52%
Class 12 19 years (out of 42 years): 45.24% 19 years (out of 42 years): 45.24%
Class 13 19 years (out of 42 years): 45.24% 19 years (out of 42 years): 45.24%
Class 14 17 years (out of 42 years): 40.48% 17 years (out of 42 years): 40.48%
Class 15 13 years (out of 42 years): 30.95% 13 years (out of 42 years): 30.95%

Table B1: Summary of model selection results supporting the Laplace hypothesis (including
the cases with Arc, Laplace = 0 and those with Ajc, Laplace € (0,2]) under two firm classification
instruments: total assets and total sales.
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B.2 Total assets class

AIC, Difference: Total Assets Class 1

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 105.9791  0.0000 37.1654 33.0453 Laplace
1972 0.0000  4.4969 19.1249 5.9278 Gumbel
1973 0.0000 10.9056 18.4422 4.5452 Gumbel
1974 2.3152  0.0000 5.4783 0.2086 Indeterminate
1975 9.0015  0.0000 5.0972 5.2479 Laplace
1976  12.5172  0.8638  0.0000 2.1256 Indeterminate
1977  38.9921  0.0000 5.7576 1.6890 Indeterminate
1978  23.8117  4.5447  0.0000 0.1402 Indeterminate
1979  37.9704  0.0000  8.4478 9.8624 Laplace
1980  37.4284  0.0000 12.5633 14.4543 Laplace
1981  14.8476  0.0000 1.1192 3.2956 Indeterminate
1982 11.1589  0.2171  0.0000 2.0013 Indeterminate
1983  74.9509  0.0000 23.4098 19.9671 Laplace
1984  82.5227  0.0000 33.1039 30.9641 Laplace
1985  48.8196  0.0000 25.3743 25.3378 Laplace
1986 31.2955  0.0000 13.7190 15.8820 Laplace
1987  37.0382  0.0000 12.4717 14.6481 Laplace
1988  48.2690  0.0000 14.6636 15.6755 Laplace
1989 0.0000  0.1485  8.1275 2.2309 Indeterminate
1990  55.3754  0.0000 21.2915 23.3041 Laplace
1991 8.8617  0.0000 9.6197 5.8627 Laplace
1992  15.5606  0.0000  4.4932 5.5842 Laplace
1993  14.3117  0.0000  7.0821 7.9745 Laplace
1994  58.4330  0.0000 18.0664 17.5538 Laplace
1995  41.6692  0.0000 16.3103 17.1482 Laplace
1996  72.7754  0.0000 23.0080 2.0388 Laplace
1997  82.1405  0.0000 19.6757 5.2801 Laplace
1998 114.4437  0.0000 40.4298 15.4848 Laplace
1999  26.5186  5.3842  3.3976 0.0000 Skew Normal
2000 128.3715  0.0000 45.5671 21.0567 Laplace
2001  70.9822  0.0000 20.4731 16.5981 Laplace
2002 46.3609  0.0000 10.2128 12.3892 Laplace
2003  99.4867  0.0000 30.9380 17.0994 Laplace
2004  54.6004  0.0000 21.5153 23.4169 Laplace
2005  82.8829  0.0000 39.1982 40.7424 Laplace
2006  82.8649  0.0000 36.2222 35.8569 Laplace
2007  54.9681  0.0000 17.5920 16.5285 Laplace
2008 125.9364  0.0000 52.1720 46.9732 Laplace
2009  40.3816  0.0000 25.6009 24.4642 Laplace
2010  24.4947  0.7361  2.3243 0.0000 Indeterminate
2011 101.4173  0.0000 33.4895 6.8623 Laplace
2012 70.1759  0.0000 25.7258 13.8980 Laplace

Table B2: Small-sample-bias-corrected Akaike information criterion (AIC..) difference statistics
for the annual samples of profit rates (returns on assets): Class 1 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;in, Where i indexes candidate models
and AIC, i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Axic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model 7 is a nonnegligible alternative to the model with AIC. ;s (see Burnham and Anderson,
2002). As the last column shows, in 31 out of 42 years (73.8%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 38 out of 42 years (90.4%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 1

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 105.9791  0.0000 37.1654 35.1594 Laplace
1972 0.0000  4.4969 19.1249 8.0419 Gumbel
1973 0.0000 10.9056 18.4422 6.6592 Gumbel
1974 2.3152  0.0000  5.4783 2.3227 Laplace
1975 9.0015  0.0000  5.0972 7.3620 Laplace
1976 12.5172  0.8638  0.0000 4.2397 Indeterminate
1977  38.9921  0.0000 5.7576 3.8030 Laplace
1978  23.8117  4.5447  0.0000 2.2542 Normal
1979  37.9704  0.0000 8.4478 11.9765 Laplace
1980  37.4284  0.0000 12.5633 16.5684 Laplace
1981  14.8476  0.0000 1.1192 5.4097 Indeterminate
1982  11.1589  0.2171  0.0000 4.1154 Indeterminate
1983  74.9509  0.0000 23.4098 22.0812 Laplace
1984  82.5227  0.0000 33.1039 33.0781 Laplace
1985  48.8196  0.0000 25.3743 27.4519 Laplace
1986 31.2955  0.0000 13.7190 17.9961 Laplace
1987  37.0382  0.0000 12.4717 16.7621 Laplace
1988  48.2690  0.0000 14.6636 17.7895 Laplace
1989 0.0000  0.1485  8.1275 4.3449 Indeterminate
1990 55.3754  0.0000 21.2915 25.4182 Laplace
1991 8.8617  0.0000 9.6197 7.9768 Laplace
1992  15.5606  0.0000  4.4932 7.6982 Laplace
1993  14.3117  0.0000  7.0821 10.0886 Laplace
1994  58.4330  0.0000 18.0664 19.6679 Laplace
1995  41.6692  0.0000 16.3103 19.2622 Laplace
1996  72.7754  0.0000 23.0080 4.1529 Laplace
1997  82.1405  0.0000 19.6757 7.3941 Laplace
1998 114.4437  0.0000 40.4298 17.5988 Laplace
1999  24.4045  3.2702  1.2835 0.0000 Indeterminate
2000 128.3715  0.0000 45.5671 23.1708 Laplace
2001  70.9822  0.0000 20.4731 18.7122 Laplace
2002  46.3609  0.0000 10.2128 14.5033 Laplace
2003  99.4867  0.0000 30.9380 19.2134 Laplace
2004  54.6004  0.0000 21.5153 25.5310 Laplace
2005  82.8829  0.0000 39.1982 42.8564 Laplace
2006  82.8649  0.0000 36.2222 37.9710 Laplace
2007  54.9681  0.0000 17.5920 18.6426 Laplace
2008 125.9364  0.0000 52.1720 49.0873 Laplace
2009  40.3816  0.0000 25.6009 26.5782 Laplace
2010  23.7586  0.0000  1.5882 1.3780 Indeterminate
2011 101.4173 0.0000 33.4895 8.9764 Laplace
2012 70.1759  0.0000 25.7258 16.0121 Laplace

Table B3: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 1 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 33 out
of 42 years (78.5%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 38 out of 42
years (90.4%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 2

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 12.3915  7.7647 1.0092 Indeterminate
1972 6.4470  0.0000 20.7512 9.9343 Laplace
1973 16.3878  0.0000  8.8744 7.9291 Laplace
1974 28.3592  0.0000 3.5118 5.3140 Laplace
1975 7.5815  7.4922  0.0000 1.8011 Indeterminate
1976 31.0401  0.0000 6.1884 5.7453 Laplace
1977 10.3534  2.3914  0.0000 2.1518 Normal
1978 13.7876  3.5955  0.0000 2.1042 Normal
1979 5.2685 1.5916  0.0000 0.8807 Indeterminate
1980  0.0000 11.1331 19.0390 5.2263 Gumbel
1981 41.2085 0.0000 11.7099 12.7306 Laplace
1982 21.3925  0.0000  1.9622 3.9142 Indeterminate
1983 15.9967  0.0000  2.5400 4.4242 Laplace
1984 47.2887  0.0000 10.6434 4.4159 Laplace
1985 27.1173  0.7520  0.0000 0.5862 Indeterminate
1986 2.0302 11.2196 0.8114 0.0000 Indeterminate
1987 5.6631  0.0000 2.1182 1.9512 Indeterminate
1988 16.0090  3.8325  0.0000 2.1353 Normal
1989 23.7948  0.0000  7.2098 8.8368 Laplace
1990 0.0121 2.1786  2.1034 0.0000 Indeterminate
1991 6.5592  3.4414  0.0000 1.5013 Indeterminate
1992 27.1312  0.0000  7.2379 9.2764 Laplace
1993 41.9363  0.0000 12.2145 9.8467 Laplace
1994 14.1159  0.0000  4.4340 6.4007 Laplace
1995 32.7442  6.7891  7.7700 0.0000  Skew Normal
1996 39.4599  0.0000  5.5609 7.7373 Laplace
1997  6.5504  5.0504  0.0000 1.5796 Indeterminate
1998 12.5392  3.9924  0.0000 2.0503 Normal
1999 32.9331  0.0000  7.4440 9.6204 Laplace
2000 37.3809  0.0000 15.4209 16.9437 Laplace
2001 90.1287  0.0000 26.4154 19.6456 Laplace
2002 91.8590  0.0000 32.5606 28.8191 Laplace
2003 36.5860  0.0000 21.1891 21.6630 Laplace
2004 85.8589  0.0000 38.7123 40.6356 Laplace
2005 14.4465  0.0000  7.0950 6.8402 Laplace
2006 18.2518  0.0000 17.3450 13.4342 Laplace
2007 61.2553  0.0000 30.4800 30.6113 Laplace
2008 34.0288  0.0000 14.0457 16.1336 Laplace
2009  5.4936  0.0000 6.0333 4.4072 Laplace
2010 30.0958  0.0000 10.6890 11.8609 Laplace
2011 16.9014  0.0000  5.1859 6.5698 Laplace
2012 8.1054  0.0000 37.9870 18.9295 Laplace

Table B4: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statistics
for the annual samples of profit rates (returns on assets): Class 2 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 26 out of 42 years (61.9%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 30 out of 42 years (71.4%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 2

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 12.3915  7.7647 3.1233 Gumbel
1972 6.4470  0.0000 20.7512 12.0483 Laplace
1973 16.3878  0.0000  8.8744 10.0431 Laplace
1974 28.3592  0.0000  3.5118 7.4281 Laplace
1975 7.5815  7.4922  0.0000 3.9152 Normal
1976  31.0401  0.0000  6.1884 7.8594 Laplace
1977 10.3534  2.3914  0.0000 4.2659 Normal
1978  13.7876  3.5955  0.0000 4.2182 Normal
1979  5.2685  1.5916  0.0000 2.9948 Indeterminate
1980  0.0000 11.1331 19.0390 7.3403 Gumbel
1981 41.2085  0.0000 11.7099 14.8446 Laplace
1982 21.3925  0.0000  1.9622 6.0282 Indeterminate
1983 15.9967  0.0000  2.5400 6.5382 Laplace
1984 47.2887  0.0000 10.6434 6.5299 Laplace
1985 27.1173  0.7520  0.0000 2.7003 Indeterminate
1986  1.2188 10.4082  0.0000 1.3027 Indeterminate
1987  5.6631  0.0000 2.1182 4.0652 Laplace
1988 16.0090  3.8325  0.0000 4.2494 Normal
1989 23.7948  0.0000  7.2098 10.9509 Laplace
1990  0.0000  2.1665  2.0913 2.1019 Gumbel
1991  6.5592  3.4414  0.0000 3.6153 Normal
1992 27.1312  0.0000  7.2379 11.3904 Laplace
1993  41.9363  0.0000 12.2145 11.9608 Laplace
1994 14.1159  0.0000  4.4340 8.5148 Laplace
1995 30.6301  4.6750  5.6559 0.0000  Skew Normal
1996  39.4599  0.0000  5.5609 9.8514 Laplace
1997 6.5504  5.0504  0.0000 3.6937 Normal
1998 12.5392  3.9924  0.0000 4.1644 Normal
1999 32.9331  0.0000  7.4440 11.7344 Laplace
2000 37.3809  0.0000 15.4209 19.0577 Laplace
2001 90.1287  0.0000 26.4154 21.7597 Laplace
2002 91.8590  0.0000 32.5606 30.9332 Laplace
2003  36.5860  0.0000 21.1891 23.7771 Laplace
2004 85.8589  0.0000 38.7123 42.7497 Laplace
2005 14.4465  0.0000  7.0950 8.9543 Laplace
2006 18.2518  0.0000 17.3450 15.5483 Laplace
2007 61.2553  0.0000 30.4800 32.7253 Laplace
2008 34.0288  0.0000 14.0457 18.2477 Laplace
2009  5.4936  0.0000  6.0333 6.5213 Laplace
2010 30.0958  0.0000 10.6890 13.9750 Laplace
2011 16.9014  0.0000  5.1859 8.6838 Laplace
2012 8.1054  0.0000 37.9870 21.0435 Laplace

Table B5: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 2 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 27 out
of 42 years (64.2%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 30 out of 42
years (71.4%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 3

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  7.4042 9.2171 1.9824 Indeterminate
1972 0.0045 19.8934 19.6747 0.0000 Indeterminate
1973 0.0000 15.4235 24.2999 3.8125 Gumbel
1974 12.1825  2.5907  0.0000 1.7426 Indeterminate
1975 12.2520 1.8538  0.0000 2.1658 Indeterminate
1976 28.9737  0.0000  1.2825 3.4589 Indeterminate
1977 32.5150  0.9995  2.6072 0.0000 Indeterminate
1978 28.4955  0.0000  7.7369 9.3364 Laplace
1979 5.0697  2.6917  1.3697 0.0000 Indeterminate
1980 25.0210  0.0000  0.2607 2.0879 Indeterminate
1981 39.4101  0.0000 7.0783 9.2547 Laplace
1982 10.1068  0.0000  1.8751 2.8685 Indeterminate
1983  25.0168  2.1909  0.0000 1.0991 Indeterminate
1984 24.1386  0.0000  0.6100 1.8312 Indeterminate
1985 32.3405  5.4518  1.4920 0.0000 Indeterminate
1986 19.6180  4.8894  0.0000 1.5923 Indeterminate
1987 35.6477  0.0000 2.8874 0.0006 Indeterminate
1988  7.8758 11.3022  0.0000 2.1321 Normal
1989 10.8857  4.4347  0.0000 2.1764 Normal
1990 18.2184  5.8487  0.0000 1.2933 Indeterminate
1991 68.6554  0.0000 12.9105 9.7258 Laplace
1992 18.7954  0.0000  3.7010 5.8344 Laplace
1993 44.8118  0.0000 13.4278 11.9161 Laplace
1994 57.3629  0.0000 11.7575 4.7288 Laplace
1995 16.0890  0.0000 5.2711 6.7498 Laplace
1996 1.8265  0.0000  8.7747 2.6071 Indeterminate
1997 34.0783  0.0000 12.6736 14.8273 Laplace
1998 3.2100  0.0000  1.0598 0.6710 Indeterminate
1999 1.3460  2.0499  0.2647 0.0000 Indeterminate
2000 62.3292  0.0000 11.9936 9.3190 Laplace
2001 19.7889  0.0000 6.3414 8.0193 Laplace
2002 28.5246  0.0000 5.7318 5.6689 Laplace
2003 67.6439  0.0000 14.3728 9.4467 Laplace
2004 12.5404  0.0000 10.5432 7.5390 Laplace
2005 34.0323  0.0000  7.2803 9.3774 Laplace
2006  5.9327  0.0000 4.0147 2.9266 Laplace
2007  0.0000 4.7376 13.6321 4.5853 Gumbel
2008 12.6501  0.0000  2.3547 4.0406 Laplace
2009 98.8502  0.0000 33.4482 15.9792 Laplace
2010 51.7593  0.0000 17.1882 13.0129 Laplace
2011  20.1056  0.0000 9.3111 10.2534 Laplace
2012 0.0000  1.6562  9.2209 2.8687 Indeterminate

Table B6: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statistics
for the annual samples of profit rates (returns on assets): Class 3 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 19 out of 42 years (45.2%), AIC,. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 29 out of 42 years (69%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 3

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 7.4042 9.2171 4.0965 Gumbel
1972 0.0000 19.8889 19.6702 2.1096 Gumbel
1973 0.0000 15.4235 24.2999 5.9265 Gumbel
1974 12.1825  2.5907  0.0000 3.8567 Normal
1975 12.2520 1.8538  0.0000 4.2799 Indeterminate
1976 28.9737  0.0000  1.2825 5.5730 Indeterminate
1977 31.5155  0.0000 1.6076 1.1145 Indeterminate
1978 28.4955  0.0000  7.7369 11.4504 Laplace
1979 3.7000 1.3220  0.0000 0.7444 Indeterminate
1980 25.0210  0.0000  0.2607 4.2020 Indeterminate
1981 39.4101  0.0000  7.0783 11.3687 Laplace
1982 10.1068  0.0000  1.8751 4.9826 Indeterminate
1983 25.0168  2.1909  0.0000 3.2132 Normal
1984 24.1386  0.0000  0.6100 3.9453 Indeterminate
1985 30.8486  3.9599  0.0000 0.6221 Indeterminate
1986 19.6180  4.8894  0.0000 3.7064 Normal
1987 35.6477  0.0000 2.8874 2.1147 Laplace
1988  7.8758 11.3022  0.0000 4.2461 Normal
1989 10.8857  4.4347  0.0000 4.2905 Normal
1990 18.2184  5.8487  0.0000 3.4074 Normal
1991 68.6554  0.0000 12.9105 11.8399 Laplace
1992 18.7954  0.0000  3.7010 7.9485 Laplace
1993 44.8118  0.0000 13.4278 14.0302 Laplace
1994 57.3629  0.0000 11.7575 6.8428 Laplace
1995 16.0890  0.0000 5.2711 8.8638 Laplace
1996 1.8265  0.0000  8.7747 4.7212 Indeterminate
1997 34.0783  0.0000 12.6736 16.9414 Laplace
1998 3.2100  0.0000  1.0598 2.7851 Indeterminate
1999  1.0813  1.7852  0.0000 1.8494 Indeterminate
2000 62.3292  0.0000 11.9936 11.4330 Laplace
2001 19.7889  0.0000 6.3414 10.1334 Laplace
2002 28.5246  0.0000 5.7318 7.7829 Laplace
2003 67.6439  0.0000 14.3728 11.5607 Laplace
2004 12.5404  0.0000 10.5432 9.6531 Laplace
2005 34.0323  0.0000  7.2803 11.4915 Laplace
2006  5.9327  0.0000 4.0147 5.0407 Laplace
2007  0.0000 4.7376 13.6321 6.6994 Gumbel
2008 12.6501  0.0000  2.3547 6.1546 Laplace
2009 98.8502  0.0000 33.4482 18.0933 Laplace
2010 51.7593  0.0000 17.1882 15.1270 Laplace
2011  20.1056  0.0000  9.3111 12.3675 Laplace
2012 0.0000  1.6562  9.2209 4.9827 Indeterminate

Table B7: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 3 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 20 out
of 42 years (47.6%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 31 out of 42
years (73.8%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 4

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 48.6224  0.0000 12.8657 15.0421 Laplace
1972 0.0000  6.0838  2.3051 0.0746 Indeterminate
1973 0.0000 10.8281  9.4657 1.5798 Indeterminate
1974 0.3350 18.2068 14.2425 0.0000 Indeterminate
1975 1.9331  7.9250  0.0000 0.7863 Indeterminate
1976 29.8099  3.5122  3.6444 0.0000 Skew Normal
1977  66.0866 ~ 0.0000 14.1902 11.0457 Laplace
1978 249373  0.0000  6.0208 6.2494 Laplace
1979  10.3398  3.3765  0.0000 2.1165 Normal
1980 0.0000 11.4658 23.6875 5.1156 Gumbel
1981 0.0000  6.6085  4.3717 0.6369 Indeterminate
1982 722481  0.0000 20.7131 19.5799 Laplace
1983 6.3836  0.0000  3.9684 2.7660 Laplace
1984 1.1463  3.4719  1.9755 0.0000 Indeterminate
1985  26.3573  0.0000  0.2329 0.8197 Indeterminate
1986  12.0079  0.0000  1.7392 2.6236 Indeterminate
1987  17.5940  0.0000  1.3286 3.3892 Indeterminate
1988 129311  3.7775  0.0000 2.1586 Normal
1989  11.2566  4.5637  0.0000 1.7396 Indeterminate
1990 8.2624  2.3886  0.0000 0.8393 Indeterminate
1991  13.8009  7.1507  0.0000 1.9680 Indeterminate
1992 0.9601  2.2916  1.7457 0.0000 Indeterminate
1993 14.6s003  0.0000  1.1594 3.0893 Indeterminate
1994  27.6868  0.0000 10.1462 10.0688 Laplace
1995  34.4551  0.0000 13.4793 15.5715 Laplace
1996  36.5540  0.0000 13.7673 15.8568 Laplace
1997  30.5047  0.0000  9.0332 10.9914 Laplace
1998  45.2183  0.0000  9.4462 10.6421 Laplace
1999  26.3437  0.0000 6.8421 8.8519 Laplace
2000 20.4071  0.0000 11.1801 11.1534 Laplace
2001 0.0000  8.0787 20.4709 5.3939 Gumbel
2002  29.7190  0.0000 12.7502 14.8550 Laplace
2003  15.2409  0.0000  3.4039 4.1020 Laplace
2004  16.4957  0.0000  5.5051 6.7143 Laplace
2005 0.0000 1.8373 17.0215 3.7588 Indeterminate
2006 0.0000 10.4720 22.5708 4.4670 Gumbel
2007 0.0000 11.0424  8.3578 1.5749 Indeterminate
2008 1.5704  0.0000 39.4228 15.6933 Indeterminate
2009  17.9745  0.0000 35.6706 22.3075 Laplace
2010  29.0629  0.0000 12.0368 14.1046 Laplace
2011 274677  0.0000  9.1630 11.2230 Laplace
2012 26.8814  0.0000 12.0092 13.4395 Laplace

Table B8: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statistics
for the annual samples of profit rates (returns on assets): Class 4 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 19 out of 42 years (45.2%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 25 out of 42 years (59.5%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 4

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971  48.6224  0.0000 12.8657 17.1562 Laplace
1972 0.0000 6.0838  2.3051 2.1886 Gumbel
1973 0.0000 10.8281  9.4657 3.6939 Gumbel
1974 0.0000 17.8718 13.9075 1.7791 Indeterminate
1975 1.9331  7.9250  0.0000 2.9003 Indeterminate
1976  27.6958 1.3981  1.5304 0.0000 Indeterminate
1977  66.0866  0.0000 14.1902 13.1597 Laplace
1978 24.9373  0.0000  6.0208 8.3635 Laplace
1979 10.3398  3.3765  0.0000 4.2306 Normal
1980  0.0000 11.4658 23.6875 7.2297 Gumbel
1981  0.0000 6.6085  4.3717 2.7510 Gumbel
1982  72.2481  0.0000 20.7131 21.6940 Laplace
1983  6.3836  0.0000 3.9684 4.8801 Laplace
1984  0.0000 2.3256  0.8292 0.9678 Indeterminate
1985 26.3573  0.0000  0.2329 2.9338 Indeterminate
1986 12.0079  0.0000  1.7392 4.7377 Indeterminate
1987 17.5940  0.0000  1.3286 5.5032 Indeterminate
1988 12.9311  3.7775  0.0000 4.2727 Normal
1989 11.2566  4.5637  0.0000 3.8537 Normal
1990  8.2624  2.3886  0.0000 2.9534 Normal
1991 13.8009  7.1507  0.0000 4.0820 Normal
1992  0.0000 1.3315  0.7856 1.1539 Indeterminate
1993  14.6003  0.0000  1.1594 5.2034 Indeterminate
1994 27.6868  0.0000 10.1462 12.1829 Laplace
1995 34.4551  0.0000 13.4793 17.6856 Laplace
1996  36.5540  0.0000 13.7673 17.9709 Laplace
1997 30.5047  0.0000  9.0332 13.1054 Laplace
1998 45.2183  0.0000  9.4462 12.7562 Laplace
1999 26.3437  0.0000  6.8421 10.9659 Laplace
2000 20.4071  0.0000 11.1801 13.2675 Laplace
2001 0.0000  8.0787 20.4709 7.5080 Gumbel
2002 29.7190  0.0000 12.7502 16.9691 Laplace
2003 15.2409  0.0000  3.4039 6.2161 Laplace
2004 16.4957  0.0000  5.5051 8.8284 Laplace
2005 0.0000 1.8373 17.0215 5.8728 Indeterminate
2006  0.0000 10.4720 22.5708 6.5811 Gumbel
2007  0.0000 11.0424  8.3578 3.6890 Gumbel
2008  1.5704  0.0000 39.4228 17.8074 Indeterminate
2009 17.9745  0.0000 35.6706 24.4216 Laplace
2010 29.0629  0.0000 12.0368 16.2187 Laplace
2011  27.4677  0.0000 9.1630 13.3371 Laplace
2012 26.8814  0.0000 12.0092 15.5536 Laplace

Table B9: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 4 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 19 out
of 42 years (45.2%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 27 out of 42
years (64.2%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 5

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  8.4501 11.7859 1.0560 Indeterminate
1972 0.0000 12.5736 11.7382 2.2938 Gumbel
1973 1.7681  0.0000  6.9110 0.2625 Indeterminate
1974 0.8880  2.5802  2.5125 0.0000 Indeterminate
1975 28.2796  0.0000  9.9077 11.4960 Laplace
1976 7.1864  1.1219  0.0000 1.3362 Indeterminate
1977 12.6781  7.7529  0.0000 2.1660 Normal
1978 10.7797  6.6140  0.0000 1.9550 Indeterminate
1979 6.4041 14.6715  0.0000 1.7457 Indeterminate
1980 0.0000 8.9666  2.2307 0.1255 Indeterminate
1981 23.7519  0.0000  8.1867 9.9816 Laplace
1982 11.3616  7.8036  0.0000 2.1764 Normal
1983 42.2673  0.0000 2.6731 1.4434 Indeterminate
1984  7.8936  0.0000 4.0127 2.3500 Laplace
1985 10.0357  0.3070  0.0000 1.7222 Indeterminate
1986 14.7337  0.8642  0.0000 2.1359 Indeterminate
1987 12.2386  2.8590  0.0000 2.1302 Normal
1988 14.7637  0.0000  5.8153 4.5538 Laplace
1989  0.0000 11.3773 19.7521 5.1245 Gumbel
1990 23.4774  0.0000 4.0536 5.3414 Laplace
1991  0.0000 12.7867 18.4240 3.0461 Gumbel
1992  2.4935  3.5541  0.1283 0.0000 Indeterminate
1993  2.6047  1.5637  1.4605 0.0000 Indeterminate
1994  80.0057  0.0000 22.4877 14.0346 Laplace
1995 50.9397  0.0000 13.7876 9.8737 Laplace
1996 25.6249  0.0000  7.9893 9.6481 Laplace
1997 35.5999  0.0000 11.4029 12.9429 Laplace
1998 38.2342  0.0000 10.1090 12.2854 Laplace
1999  3.6910 0.0000 0.6331 0.6031 Indeterminate
2000  9.6267  0.0000  1.0832 2.5488 Indeterminate
2001 18.5606  0.0000  0.9996 3.1213 Indeterminate
2002 37.2526  0.0000 14.0822 16.2280 Laplace
2003 38.1609  0.0000  9.6263 11.8027 Laplace
2004 27.0143  0.0000  8.4303 10.1692 Laplace
2005  0.0000 4.5784 34.1091 11.9965 Gumbel
2006  0.0000 8.4180 16.7767 5.3250 Gumbel
2007 59.0287  0.0000 26.7329 28.3421 Laplace
2008  0.0000  3.0957 25.7976 8.0286 Gumbel
2009 13.9757  0.0000  7.8181 7.6050 Laplace
2010 32.0773  0.0000  7.4242 8.4360 Laplace
2011 0.3448  6.6475  5.6411 0.0000 Indeterminate
2012 99.0605  0.0000 36.1049 34.0889 Laplace

Table B10: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 5 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 17 out of 42 years (40.4%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aac,, € (0,2] are included, in 26 out of 42 years (61.9%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 5

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  8.4501 11.7859 3.1701 Gumbel
1972 0.0000 12.5736 11.7382 4.4079 Gumbel
1973 1.7681  0.0000  6.9110 2.3766 Indeterminate
1974 0.0000  1.6922 1.6244 1.2260 Indeterminate
1975 28.2796  0.0000  9.9077 13.6100 Laplace
1976 7.1864  1.1219  0.0000 3.4502 Indeterminate
1977 12.6781  7.7529  0.0000 4.2800 Normal
1978 10.7797  6.6140  0.0000 4.0691 Normal
1979  6.4041 14.6715  0.0000 3.8598 Normal
1980  0.0000 8.9666  2.2307 2.2396 Gumbel
1981 23.7519  0.0000  8.1867 12.0957 Laplace
1982 11.3616  7.8036  0.0000 4.2905 Normal
1983 42.2673  0.0000 2.6731 3.5575 Laplace
1984  7.8936  0.0000 4.0127 4.4641 Laplace
1985 10.0357  0.3070  0.0000 3.8363 Indeterminate
1986 14.7337  0.8642  0.0000 4.2499 Indeterminate
1987 12.2386  2.8590  0.0000 4.2443 Normal
1988 14.7637  0.0000  5.8153 6.6679 Laplace
1989  0.0000 11.3773 19.7521 7.2386 Gumbel
1990 23.4774  0.0000 4.0536 7.4555 Laplace
1991  0.0000 12.7867 18.4240 5.1602 Gumbel
1992 2.3652  3.4258  0.0000 1.9858 Indeterminate
1993 1.1441  0.1031  0.0000 0.6535 Indeterminate
1994  80.0057  0.0000 22.4877 16.1487 Laplace
1995 50.9397  0.0000 13.7876 11.9878 Laplace
1996 25.6249  0.0000  7.9893 11.7621 Laplace
1997 35.5999  0.0000 11.4029 15.0569 Laplace
1998 38.2342  0.0000 10.1090 14.3995 Laplace
1999  3.6910 0.0000 0.6331 2.7171 Indeterminate
2000  9.6267  0.0000  1.0832 4.6628 Indeterminate
2001 18.5606  0.0000  0.9996 5.2354 Indeterminate
2002 37.2526  0.0000 14.0822 18.3421 Laplace
2003 38.1609  0.0000  9.6263 13.9167 Laplace
2004 27.0143  0.0000  8.4303 12.2833 Laplace
2005  0.0000 4.5784 34.1091 14.1106 Gumbel
2006  0.0000 8.4180 16.7767 7.4390 Gumbel
2007 59.0287  0.0000 26.7329 30.4562 Laplace
2008  0.0000  3.0957 25.7976 10.1427 Gumbel
2009 13.9757  0.0000  7.8181 9.7191 Laplace
2010 32.0773  0.0000  7.4242 10.5501 Laplace
2011 0.0000  6.3027  5.2963 1.7693 Indeterminate
2012 99.0605  0.0000 36.1049 36.2030 Laplace

Table B11: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 5 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 18 out
of 42 years (42.8%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 27 out of 42
years (64.2%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 6

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 5.9956  0.0000 10.2766 5.4981 Laplace
1972 0.0000  7.7576 13.8489 4.3978 Gumbel
1973 7.9494  0.0000 2.2566 1.4465 Indeterminate
1974 8.2192  0.0000 11.7129 7.2138 Laplace
1975 2.6954  1.5511  2.6319 0.0000 Indeterminate
1976  58.7435  0.0000 12.1283 8.8683 Laplace
1977 7.6284  3.4952  0.0000 1.6722 Indeterminate
1978 0.0000  6.2474  2.3501 0.2574 Indeterminate
1979 0.0000  0.8629 13.6352 4.5528 Indeterminate
1980  19.5153  0.0000  8.6110 8.1775 Laplace
1981  47.9487  0.0000 16.3490 17.4102 Laplace
1982  63.3824  0.0000 16.2419 13.8810 Laplace
1983  25.9305  0.0000 8.4176 10.3987 Laplace
1984 1.9069  4.0605  0.0000 0.3296 Indeterminate
1985  12.0553  0.0000  5.4074 5.7413 Laplace
1986 3.7426  2.5684  0.0000 0.0632 Indeterminate
1987  13.1393  0.0000 12.3030 8.6701 Laplace
1988  36.9292  0.0000 14.9567 17.1331 Laplace
1989 3.9284  0.0000 8.0342 2.1279 Laplace
1990 0.0000  6.4354 22.4293 6.0011 Gumbel
1991 0.4304 1.3775  5.0832 0.0000 Indeterminate
1992 0.0000  3.4911 17.2109 4.1168 Gumbel
1993  57.1218  0.0000  9.9935 2.8691 Laplace
1994  32.8567  0.0000 2.6748 2.6510 Laplace
1995  28.5993  0.0000 4.1683 5.6628 Laplace
1996  12.2488  0.0000  7.2418 5.9179 Laplace
1997  14.6908  2.8979  0.0000 2.0960 Normal
1998  76.6686  0.0000 21.3136 17.9969 Laplace
1999  36.4405 0.0000 2.0559 0.3570 Indeterminate
2000  32.9559  0.0000  4.2469 6.1469 Laplace
2001  28.5807  0.0000 6.1618 5.9757 Laplace
2002  28.2624  4.3378  2.3977 0.0000 Skew Normal
2003  25.3442  0.0000  6.9926 9.1605 Laplace
2004  12.3749  0.0000  9.9279 8.3143 Laplace
2005  37.7605  0.0000 29.4195 25.5212 Laplace
2006 0.0000  5.7680 32.9871 12.0783 Gumbel
2007  16.3318  0.0000 17.4579 11.8859 Laplace
2008  93.0428  0.0000 34.8380 32.3100 Laplace
2009  51.4372  0.0000 42.5299 38.4275 Laplace
2010  47.4528  0.0000 18.2352 20.4116 Laplace
2011 102.3995  0.0000 35.3327 30.6990 Laplace
2012 9.8836  0.0000  4.1468 3.8278 Laplace

Table B12: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 6 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 27 out of 42 years (64.2%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 32 out of 42 years (76.1%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 6

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 5.9956  0.0000 10.2766 7.6121 Laplace
1972 0.0000  7.7576 13.8489 6.5118 Gumbel
1973 7.9494  0.0000 2.2566 3.5606 Laplace
1974 8.2192  0.0000 11.7129 9.3278 Laplace
1975 1.1444  0.0000  1.0809 0.5630 Indeterminate
1976  58.7435  0.0000 12.1283 10.9823 Laplace
1977 7.6284  3.4952  0.0000 3.7863 Normal
1978 0.0000 6.2474  2.3501 2.3715 Gumbel
1979 0.0000  0.8629 13.6352 6.6669 Indeterminate
1980  19.5153  0.0000  8.6110 10.2915 Laplace
1981  47.9487  0.0000 16.3490 19.5243 Laplace
1982  63.3824  0.0000 16.2419 15.9951 Laplace
1983  25.9305  0.0000 8.4176 12.5128 Laplace
1984 1.9069  4.0605  0.0000 2.4437 Indeterminate
1985  12.0553  0.0000  5.4074 7.8554 Laplace
1986 3.7426  2.5684  0.0000 2.1773 Normal
1987  13.1393  0.0000 12.3030 10.7841 Laplace
1988  36.9292  0.0000 14.9567 19.2471 Laplace
1989 3.9284  0.0000 8.0342 4.2419 Laplace
1990 0.0000  6.4354 22.4293 8.1151 Gumbel
1991 0.0000  0.9472  4.6528 1.6837 Indeterminate
1992 0.0000  3.4911 17.2109 6.2309 Gumbel
1993  57.1218  0.0000  9.9935 4.9831 Laplace
1994  32.8567  0.0000 2.6748 4.7651 Laplace
1995  28.5993  0.0000 4.1683 7.7769 Laplace
1996 12.2488 0.0000  7.2418 8.0319 Laplace
1997  14.6908  2.8979  0.0000 4.2101 Normal
1998  76.6686  0.0000 21.3136 20.1110 Laplace
1999  36.4405  0.0000  2.0559 24711 Laplace
2000  32.9559  0.0000  4.2469 8.2610 Laplace
2001  28.5807  0.0000 6.1618 8.0897 Laplace
2002  26.1484  2.2238  0.2836 0.0000 Indeterminate
2003  25.3442  0.0000  6.9926 11.2746 Laplace
2004  12.3749  0.0000  9.9279 10.4284 Laplace
2005  37.7605  0.0000 29.4195 27.6353 Laplace
2006 0.0000  5.7680 32.9871 14.1923 Gumbel
2007  16.3318  0.0000 17.4579 14.0000 Laplace
2008  93.0428  0.0000 34.8380 34.4240 Laplace
2009  51.4372  0.0000 42.5299 40.5416 Laplace
2010  47.4528  0.0000 18.2352 22.5257 Laplace
2011 102.3995  0.0000 35.3327 32.8130 Laplace
2012 9.8836  0.0000  4.1468 5.9419 Laplace

Table B13: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 6 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 4, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 29
out of 42 years (69%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 32 out of 42
years (76.1%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 7

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 4.3766  8.9369  0.0000 1.0549 Indeterminate
1972 0.3426  5.2192  4.1466 0.0000 Indeterminate
1973 30.5147  0.0000 12.8595 13.9642 Laplace
1974 0.0000  3.4139  7.7510 1.3929 Indeterminate
1975 38.9540  0.0000 20.6500 22.0869 Laplace
1976 36.1463  0.0000  5.3191 5.4564 Laplace
1977 19.8177  0.5178  0.0000 1.8309 Indeterminate
1978 63.8400  0.0000 8.1516 1.1389 Indeterminate
1979 0.0000 14.9289  7.8323 1.4779 Indeterminate
1980 10.8039 11.5274  0.0000 2.1764 Normal
1981 31.0299  0.0000 13.9534 14.6519 Laplace
1982  7.5938  0.0000 7.8221 5.3836 Laplace
1983 15.3699  0.0000  9.1556 8.3316 Laplace
1984  0.0000 14.0814 17.1013 2.9865 Gumbel
1985  0.3625  0.0000  9.4699 2.5214 Indeterminate
1986  4.4110  9.6537  0.0000 1.6405 Indeterminate
1987 29.2688  0.0000  8.4817 10.5145 Laplace
1988 10.6425  8.9693  0.0000 2.1764 Normal
1989 2.2222  0.0000 1.9618 0.8270 Indeterminate
1990 0.2620  2.4692  3.5103 0.0000 Indeterminate
1991 0.4559  3.8487  5.2702 0.0000 Indeterminate
1992 0.1377  2.5904  4.1073 0.0000 Indeterminate
1993 11.4210  0.0000 2.6017 3.4644 Laplace
1994 9.5650  0.6354  0.0000 1.9535 Indeterminate
1995 15.1040  0.0000  2.2501 4.2798 Laplace
1996 18.5436  3.4550  0.0000 2.0025 Normal
1997  0.0000 6.7142  9.9788 2.2901 Gumbel
1998  7.9930  0.0000 4.3683 2.7201 Laplace
1999 32.7245 0.0000 8.7132 10.8386 Laplace
2000 21.1696  0.0000  0.2510 0.8485 Indeterminate
2001 0.0000 8.6895 21.3285 7.1499 Gumbel
2002 19.2127  0.0000  9.5457 9.6219 Laplace
2003  8.3792  0.0000 16.6764 9.5281 Laplace
2004 36.4807  0.0000 53.5355 36.8440 Laplace
2005  0.0000 2.4834 70.6142 25.3073 Gumbel
2006 26.2618  0.0000 42.2361 25.8909 Laplace
2007  0.0000 8.0747 30.7213 7.5534 Gumbel
2008 22.8925  0.0000 15.1301 11.3548 Laplace
2009 11.6645  0.0000  3.6996 3.5808 Laplace
2010 8.2029  0.0000  0.0625 1.0913 Indeterminate
2011 7.1236  0.0000 14.0160 5.7285 Laplace
2012 16.9639  0.0000 13.7668 12.6143 Laplace

Table B14: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 7 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 19 out of 42 years (45.2%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aac,, € (0,2] are included, in 26 out of 42 years (61.9%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 7

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 4.3766  8.9369  0.0000 3.1689 Normal
1972 0.0000  4.8765  3.8040 1.7714 Indeterminate
1973 30.5147  0.0000 12.8595 16.0783 Laplace
1974 0.0000  3.4139  7.7510 3.5070 Gumbel
1975 38.9540  0.0000 20.6500 24.2010 Laplace
1976 36.1463  0.0000  5.3191 7.5704 Laplace
1977 19.8177  0.5178  0.0000 3.9450 Indeterminate
1978 63.8400  0.0000 8.1516 3.2529 Laplace
1979  0.0000 14.9289  7.8323 3.5919 Gumbel
1980 10.8039 11.5274  0.0000 4.2905 Normal
1981 31.0299  0.0000 13.9534 16.7660 Laplace
1982  7.5938  0.0000 7.8221 7.4977 Laplace
1983 15.3699  0.0000  9.1556 10.4457 Laplace
1984  0.0000 14.0814 17.1013 5.1005 Gumbel
1985  0.3625  0.0000  9.4699 4.6355 Indeterminate
1986  4.4110  9.6537  0.0000 3.7545 Normal
1987 29.2688  0.0000  8.4817 12.6286 Laplace
1988 10.6425  8.9693  0.0000 4.2905 Normal
1989 2.2222  0.0000  1.9618 2.9410 Indeterminate
1990 0.0000 2.2072  3.2484 1.8521 Indeterminate
1991 0.0000  3.3928  4.8143 1.6582 Indeterminate
1992  0.0000 2.4527  3.9696 1.9763 Indeterminate
1993 11.4210  0.0000 2.6017 5.5784 Laplace
1994 9.5650  0.6354  0.0000 4.0676 Indeterminate
1995 15.1040  0.0000  2.2501 6.3938 Laplace
1996 18.5436  3.4550  0.0000 4.1166 Normal
1997  0.0000 6.7142  9.9788 4.4042 Gumbel
1998  7.9930  0.0000 4.3683 4.8342 Laplace
1999 32.7245 0.0000 8.7132 12.9527 Laplace
2000 21.1696  0.0000  0.2510 2.9626 Indeterminate
2001 0.0000 8.6895 21.3285 9.2639 Gumbel
2002 19.2127  0.0000  9.5457 11.7360 Laplace
2003  8.3792  0.0000 16.6764 11.6422 Laplace
2004 36.4807  0.0000 53.5355 38.9581 Laplace
2005  0.0000 2.4834 70.6142 27.4214 Gumbel
2006 26.2618  0.0000 42.2361 28.0050 Laplace
2007  0.0000 8.0747 30.7213 9.6675 Gumbel
2008 22.8925  0.0000 15.1301 13.4688 Laplace
2009 11.6645  0.0000  3.6996 5.6949 Laplace
2010 8.2029  0.0000  0.0625 3.2054 Indeterminate
2011 7.1236  0.0000 14.0160 7.8426 Laplace
2012 16.9639  0.0000 13.7668 14.7283 Laplace

Table B15: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 7 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 20 out
of 42 years (47.6%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 26 out of 42
years (61.9%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 8

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  4.9952 19.8532 3.9229 Gumbel
1972 15.4875  0.0000 20.0064 14.2981 Laplace
1973 0.0000 15.9395 14.4943 1.0808 Indeterminate
1974 1.3742 4.8333  1.3204 0.0000 Indeterminate
1975 2.6313  6.5805  0.0000 0.2360 Indeterminate
1976 5.0007  0.0000 1.6616 1.3044 Indeterminate
1977 106.3257  0.0000 33.2980 26.8203 Laplace
1978 8.9596  0.0000  6.8037 5.2618 Laplace
1979 4.6577  1.5823  0.0000 0.7297 Indeterminate
1980 1.9280  0.0000 15.8045 5.0868 Indeterminate
1981  24.3196  0.0000 12.1013 12.3388 Laplace
1982 0.0000  7.2665 15.8983 5.6581 Gumbel
1983  51.4817  0.0000 12.2219 14.3983 Laplace
1984 0.0000  4.5522  8.0415 1.4235 Indeterminate
1985 0.0000  7.7057 11.0477 2.3255 Gumbel
1986 0.0000  6.4869  7.7025 2.0948 Gumbel
1987  80.5740  0.0000 24.3779 19.1980 Laplace
1988  34.8629  0.0000 11.2761 13.3221 Laplace
1989 2.1208  0.6586  1.6941 0.0000 Indeterminate
1990 0.0000  1.2774 15.8794 3.9994 Indeterminate
1991  16.7021  0.0000 14.6387 11.0434 Laplace
1992 23.8670  0.0000  3.6297 5.0486 Laplace
1993 5.6668  0.0000  5.9968 3.4580 Laplace
1994 9.7722  3.8435  0.0000 1.4366 Indeterminate
1995  22.6233  0.0000 0.4114 2.5545 Indeterminate
1996  25.4135 0.0000  7.4985 9.5728 Laplace
1997  21.2055  0.0000  4.3266 6.1493 Laplace
1998 5.7335  0.0000  5.4847 3.5480 Laplace
1999  10.4868  0.0000 6.6764 5.8942 Laplace
2000  11.5446  0.0000 14.3069 9.5236 Laplace
2001 5.2658  0.0000  2.6096 1.4027 Indeterminate
2002  20.7158  0.0000  7.2812 8.1234 Laplace
2003  16.5928  0.0000 11.8948 9.5739 Laplace
2004  42.6419  0.0000 19.3242 19.9849 Laplace
2005 0.0000  3.2086  7.3202 2.4208 Gumbel
2006 0.0000  9.2304 64.4199 24.1443 Gumbel
2007  17.0119  0.0000 13.6021 9.1213 Laplace
2008 0.0000  8.2205 21.7358 6.6286 Gumbel
2009  14.6840  0.0000 23.4065 15.6099 Laplace
2010 8.8233  0.0000 3.1172 2.9653 Laplace
2011 0.0000  8.3854 34.9045 11.3926 Gumbel
2012 0.5929  3.9804 1.1786 0.0000 Indeterminate

Table B16: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 8 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC. ;min (see Burnham and An-
derson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 28 out of 42 years (66.6%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 8

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  4.9952 19.8532 6.0369 Gumbel
1972 15.4875  0.0000 20.0064 16.4121 Laplace
1973 0.0000 15.9395 14.4943 3.1949 Gumbel
1974 0.0538  3.5129  0.0000 0.7937 Indeterminate
1975 2.6313  6.5805  0.0000 2.3501 Normal
1976 5.0007  0.0000 1.6616 3.4184 Indeterminate
1977 106.3257  0.0000 33.2980 28.9344 Laplace
1978 8.9596  0.0000  6.8037 7.3758 Laplace
1979 4.6577  1.5823  0.0000 2.8438 Indeterminate
1980 1.9280  0.0000 15.8045 7.2008 Indeterminate
1981  24.3196 0.0000 12.1013 14.4529 Laplace
1982 0.0000  7.2665 15.8983 7.7722 Gumbel
1983  51.4817  0.0000 12.2219 16.5124 Laplace
1984 0.0000  4.5522  8.0415 3.5376 Gumbel
1985 0.0000  7.7057 11.0477 4.4396 Gumbel
1986 0.0000  6.4869  7.7025 4.2089 Gumbel
1987  80.5740  0.0000 24.3779 21.3120 Laplace
1988  34.8629  0.0000 11.2761 15.4361 Laplace
1989 1.4622  0.0000 1.0355 1.4554 Indeterminate
1990 0.0000  1.2774 15.8794 6.1135 Indeterminate
1991  16.7021  0.0000 14.6387 13.1574 Laplace
1992 23.8670  0.0000  3.6297 7.1627 Laplace
1993 5.6668  0.0000  5.9968 5.5720 Laplace
1994 9.7722  3.8435  0.0000 3.5507 Normal
1995  22.6233  0.0000 0.4114 4.6686 Indeterminate
1996 254135  0.0000  7.4985 11.6868 Laplace
1997  21.2055  0.0000  4.3266 8.2634 Laplace
1998 5.7335  0.0000  5.4847 5.6621 Laplace
1999  10.4868  0.0000 6.6764 8.0083 Laplace
2000  11.5446  0.0000 14.3069 11.6377 Laplace
2001 5.2658  0.0000  2.6096 3.5168 Laplace
2002  20.7158  0.0000  7.2812 10.2374 Laplace
2003  16.5928  0.0000 11.8948 11.6880 Laplace
2004  42.6419 0.0000 19.3242 22.0989 Laplace
2005 0.0000  3.2086  7.3202 4.5348 Gumbel
2006 0.0000  9.2304 64.4199 26.2584 Gumbel
2007  17.0119  0.0000 13.6021 11.2354 Laplace
2008 0.0000  8.2205 21.7358 8.7427 Gumbel
2009  14.6840  0.0000 23.4065 17.7239 Laplace
2010 8.8233  0.0000 3.1172 5.0794 Laplace
2011 0.0000  8.3854 34.9045 13.5067 Gumbel
2012 0.0000  3.3875  0.5857 1.5212 Indeterminate

Table B17: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 8 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 22 out
of 42 years (52.3%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 28 out of 42
years (66.6%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 9

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 54.3409  0.0000 21.1797 22.6006 Laplace
1972 13.4206  0.0000 12.3538 10.1373 Laplace
1973 0.0000  8.2002 27.4760 6.0928 Gumbel
1974 0.0000  1.8552 21.3572 5.9972 Indeterminate
1975 0.2047  0.0000 10.7988 3.0519 Indeterminate
1976 117.2385  0.0000 38.7794 40.9558 Laplace
1977  60.0265  0.0000 15.7589 14.0572 Laplace
1978 3.7952  0.0000 10.4327 5.2593 Laplace
1979 0.0000 2.3578  6.9883 1.9579 Indeterminate
1980 0.0000  7.0843 19.0606 5.4006 Gumbel
1981 0.0000 14.7722 41.6590 10.9972 Gumbel
1982 1.8237  0.0000  6.1577 1.5411 Indeterminate
1983 1.5658  0.0000 0.9765 0.2636 Indeterminate
1984  83.8572  0.0000 27.1772 25.0782 Laplace
1985  13.0983  0.0000  7.0965 6.5573 Laplace
1986  30.8366  0.0000 9.9178 11.6534 Laplace
1987 2.2372  6.9424  0.7477 0.0000 Indeterminate
1988  13.5968  1.8547  0.0000 1.7839 Indeterminate
1989 0.0000  9.2337  7.2042 2.7115 Gumbel
1990  14.4813  0.0000  0.5969 2.4594 Indeterminate
1991 4.5039  3.6832 0.0374 0.0000 Indeterminate
1992 23.3988  0.0000 4.6551 6.8315 Laplace
1993  28.0902  0.0000 0.9121 2.1907 Indeterminate
1994  56.8253  0.0000 21.3822 20.0700 Laplace
1995  30.3460  0.0000 18.8097 19.6569 Laplace
1996  23.5064  0.0000 12.9403 12.5111 Laplace
1997 0.0000  7.0727 15.6173 3.2024 Gumbel
1998 4.9369  6.5752 0.8194 0.0000 Indeterminate
1999  30.6292  0.0000 0.8836 2.7105 Indeterminate
2000 17.6373  0.0000 2.7140 4.4981 Laplace
2001 0.0000 10.4633 26.7178 6.9236 Gumbel
2002  61.6492  0.0000 31.0399 32.4993 Laplace
2003  71.5343  0.0000 35.4141 36.9371 Laplace
2004  13.9931  8.3786  0.0000 2.1456 Normal
2005 0.0000  9.4464 13.6546 2.8869 Gumbel
2006 0.0000  5.4378  5.7819 1.6274 Indeterminate
2007  43.9622  0.0000 13.5524 15.1680 Laplace
2008  56.3508  0.0000 61.7329 46.8898 Laplace
2009  62.4288  0.0000 19.9466 19.3217 Laplace
2010  48.4171  0.0000 12.3505 11.9212 Laplace
2011 21.7838  0.0000  1.8454 3.7709 Indeterminate
2012 63.2682  0.0000 37.1809 36.8244 Laplace

Table B18: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 9 in total assets class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 20 out of 42 years (47.6%), AIC, difference statistics sup-
port the Laplace distribution as a benchmark for the profit rate distribution. If the cases with
Anrc,,; € (0,2] are included, in 29 out of 42 years (69%), the statistics suggest that the Laplace
distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 9

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 54.3409  0.0000 21.1797 24.7147 Laplace
1972 13.4206  0.0000 12.3538 12.2513 Laplace
1973 0.0000  8.2002 27.4760 8.2069 Gumbel
1974 0.0000  1.8552 21.3572 8.1113 Indeterminate
1975 0.2047  0.0000 10.7988 5.1659 Indeterminate
1976 117.2385  0.0000 38.7794 43.0699 Laplace
1977  60.0265  0.0000 15.7589 16.1713 Laplace
1978 3.7952  0.0000 10.4327 7.3734 Laplace
1979 0.0000 2.3578  6.9883 4.0719 Gumbel
1980 0.0000  7.0843 19.0606 7.5147 Gumbel
1981 0.0000 14.7722 41.6590 13.1112 Gumbel
1982 1.8237  0.0000  6.1577 3.6551 Indeterminate
1983 1.5658  0.0000 0.9765 2.3777 Indeterminate
1984  83.8572  0.0000 27.1772 27.1922 Laplace
1985  13.0983  0.0000  7.0965 8.6713 Laplace
1986  30.8366  0.0000 9.9178 13.7675 Laplace
1987 1.4894  6.1947  0.0000 1.3663 Indeterminate
1988  13.5968  1.8547  0.0000 3.8980 Indeterminate
1989 0.0000  9.2337  7.2042 4.8256 Gumbel
1990  14.4813  0.0000  0.5969 4.5734 Indeterminate
1991 4.4666  3.6458  0.0000 2.0767 Normal
1992  23.3988  0.0000 4.6551 8.9455 Laplace
1993  28.0902  0.0000 0.9121 4.3048 Indeterminate
1994  56.8253  0.0000 21.3822 22.1841 Laplace
1995  30.3460  0.0000 18.8097 21.7710 Laplace
1996  23.5064  0.0000 12.9403 14.6251 Laplace
1997 0.0000  7.0727 15.6173 5.3164 Gumbel
1998 4.1175  5.7559  0.0000 1.2947 Indeterminate
1999  30.6292  0.0000 0.8836 4.8246 Indeterminate
2000  17.6373  0.0000  2.7140 6.6122 Laplace
2001 0.0000 10.4633 26.7178 9.0377 Gumbel
2002  61.6492  0.0000 31.0399 34.6133 Laplace
2003  71.5343  0.0000 35.4141 39.0512 Laplace
2004  13.9931  8.3786  0.0000 4.2597 Normal
2005 0.0000  9.4464 13.6546 5.0010 Gumbel
2006 0.0000  5.4378  5.7819 3.7414 Gumbel
2007  43.9622  0.0000 13.5524 17.2821 Laplace
2008  56.3508  0.0000 61.7329 49.0039 Laplace
2009  62.4288  0.0000 19.9466 21.4358 Laplace
2010  48.4171  0.0000 12.3505 14.0352 Laplace
2011 21.7838  0.0000  1.8454 5.8850 Indeterminate
2012 63.2682  0.0000 37.1809 38.9384 Laplace

Table B19: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 9 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 20 out
of 42 years (47.6%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 29 out of 42
years (69%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 10

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 2.5679  0.0000 8.4239 2.3888 Laplace
1972 0.0000  3.1485  5.0295 0.4280 Indeterminate
1973 0.0000  1.0338 26.4021 8.2960 Indeterminate
1974 0.0000 14.1363 25.2747 4.2306 Gumbel
1975 34.5078  0.0000 25.6473 24.0962 Laplace
1976 28.1565  0.0000 10.5209 11.3773 Laplace
1977 25.2645  0.0000  5.8100 7.8868 Laplace
1978  0.0000  7.6211 14.3292 3.9418 Gumbel
1979 13.1507  0.0000 15.3062 10.7055 Laplace
1980 5.5557  0.0000  1.5780 0.1065 Indeterminate
1981  0.0000  7.2399 14.4741 4.7156 Gumbel
1982  0.0000 7.6781 43.1148 12.7478 Gumbel
1983 0.0000  0.5202 43.9947 16.2137 Indeterminate
1984 28.7499 10.4559  0.0000 0.1700 Indeterminate
1985 28.2446  0.0000  4.7647 6.8458 Laplace
1986  0.3742  4.5375  2.4306 0.0000 Indeterminate
1987  9.9073  2.1717  0.0000 0.9993 Indeterminate
1988 14.2220  0.0000 11.4034 9.2263 Laplace
1989 31.2078  0.0000 10.2822 11.1637 Laplace
1990 0.0000 1.7914 11.5911 1.8602 Indeterminate
1991 10.4133  0.0000 14.2380 9.3466 Laplace
1992  14.2402  2.9152  0.0000 1.7589 Indeterminate
1993 27.0016  0.0000  4.5586 6.7340 Laplace
1994 34.3241  0.0000 10.1137 10.2321 Laplace
1995 21.8829  0.0000  3.5759 5.5307 Laplace
1996 57.5312  0.0000 27.4393 28.7866 Laplace
1997 23.8669  0.0000 10.4331 11.1874 Laplace
1998 1.2562  0.0000 17.7164 6.5475 Indeterminate
1999  0.0000 0.2149 12.3191 3.2870 Indeterminate
2000  6.4344  0.0000 15.1616 8.0705 Laplace
2001 57.3639  0.0000 15.6290 16.3533 Laplace
2002 23.9456  0.0000  8.9945 11.0400 Laplace
2003 20.3197  0.0000  9.9799 10.6771 Laplace
2004  0.0000  3.4396 31.7116 11.1903 Gumbel
2005  0.0000  4.0317 17.4867 6.0586 Gumbel
2006 0.5774  2.8921 4.6176 0.0000 Indeterminate
2007  0.0000 14.3076 56.8332 16.2279 Gumbel
2008  0.0000 10.6853 53.0888 17.7703 Gumbel
2009 40.6919  0.0000 16.4399 18.0288 Laplace
2010 39.2709  0.0000 21.3016 22.9460 Laplace
2011 0.0000  6.8573 24.8670 6.5462 Gumbel
2012 22.5215  0.0000 11.4826 11.8580 Laplace

Table B20: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 10 in total assets class.
Section 3 provides the detail of firm classification scheme. The number of observations for each
year is 73. AIC, difference is defined by Aaic, , = AIC.; — AIC, jnin, where i indexes candidate
models and AIC, iy, is the minimum AIC, score returned by a model in a candidate set. Selec-
tion criterion for the best approximating theoretical distribution is based on the lowest Aaic. ;
score (i.e., Aaic,, = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,”
since the model ¢ is a nonnegligible alternative to the model with AIC, ,,;, (see Burnham and
Anderson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statis-
tics support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 27 out of 42 years (64.2%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 10

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 2.5679  0.0000 8.4239 4.5029 Laplace
1972 0.0000 3.1485  5.0295 2.5420 Gumbel
1973 0.0000  1.0338 26.4021 10.4101 Indeterminate
1974 0.0000 14.1363 25.2747 6.3447 Gumbel
1975 34.5078  0.0000 25.6473 26.2103 Laplace
1976 28.1565  0.0000 10.5209 13.4914 Laplace
1977 25.2645  0.0000  5.8100 10.0008 Laplace
1978  0.0000  7.6211 14.3292 6.0558 Gumbel
1979 13.1507  0.0000 15.3062 12.8196 Laplace
1980 5.5557  0.0000  1.5780 2.2206 Indeterminate
1981  0.0000  7.2399 14.4741 6.8297 Gumbel
1982  0.0000 7.6781 43.1148 14.8619 Gumbel
1983 0.0000  0.5202 43.9947 18.3277 Indeterminate
1984 28.7499 10.4559  0.0000 2.2840 Normal
1985 28.2446  0.0000  4.7647 8.9599 Laplace
1986  0.0000 4.1633  2.0564 1.7398 Indeterminate
1987  9.9073  2.1717  0.0000 3.1134 Normal
1988 14.2220  0.0000 11.4034 11.3404 Laplace
1989 31.2078  0.0000 10.2822 13.2777 Laplace
1990 0.0000 1.7914 11.5911 3.9743 Indeterminate
1991 10.4133  0.0000 14.2380 11.4606 Laplace
1992  14.2402  2.9152  0.0000 3.8729 Normal
1993 27.0016  0.0000  4.5586 8.8481 Laplace
1994 34.3241  0.0000 10.1137 12.3461 Laplace
1995 21.8829  0.0000  3.5759 7.6448 Laplace
1996 57.5312  0.0000 27.4393 30.9007 Laplace
1997 23.8669  0.0000 10.4331 13.3015 Laplace
1998 1.2562  0.0000 17.7164 8.6615 Indeterminate
1999 0.0000  0.2149 12.3191 5.4011 Indeterminate
2000  6.4344  0.0000 15.1616 10.1846 Laplace
2001 57.3639  0.0000 15.6290 18.4674 Laplace
2002 23.9456  0.0000  8.9945 13.1540 Laplace
2003 20.3197  0.0000  9.9799 12.7912 Laplace
2004  0.0000  3.4396 31.7116 13.3044 Gumbel
2005  0.0000  4.0317 17.4867 8.1727 Gumbel
2006 0.0000  2.3147  4.0402 1.5367 Indeterminate
2007  0.0000 14.3076 56.8332 18.3419 Gumbel
2008  0.0000 10.6853 53.0888 19.8843 Gumbel
2009 40.6919  0.0000 16.4399 20.1428 Laplace
2010 39.2709  0.0000 21.3016 25.0601 Laplace
2011 0.0000  6.8573 24.8670 8.6602 Gumbel
2012 225215  0.0000 11.4826 13.9721 Laplace

Table B21: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 10 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 7, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 21
out of 42 years (50%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 27 out of 42
years (64.2%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 11

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 27.5798  0.0000 16.5956 13.1675 Laplace
1972 0.0000 12.6677 40.3315 7.3254 Gumbel
1973 21.3844  0.0000  8.0596 6.1435 Laplace
1974 0.0000  9.8071 14.7997 0.6592 Indeterminate
1975 0.0000  6.9698 21.9577 5.5594 Gumbel
1976  122.5908  0.0000 44.0605 33.9704 Laplace
1977 0.0000  5.1280 11.4304 1.8366 Indeterminate
1978 1.4628  0.0000 7.9351 2.6941 Indeterminate
1979  59.6777  0.0000 10.8430 9.0965 Laplace
1980 6.6301  2.4162  0.5206 0.0000 Indeterminate
1981  17.4803  6.9658  0.0000 1.7925 Indeterminate
1982 3.6936  0.0365  1.1349 0.0000 Indeterminate
1983 2.7958  0.0000 2.1381 1.6765 Indeterminate
1984 0.0000  8.9972 25.7181 6.0948 Gumbel
1985  47.6169  0.0000 17.3966 18.0267 Laplace
1986  16.6453  0.0000  2.2434 3.8063 Laplace
1987  52.3607  0.0000 11.2614 9.7525 Laplace
1988  29.2387  0.0000 2.9733 4.5254 Laplace
1989 0.0000  5.1052  3.0459 0.0712 Indeterminate
1990 0.1797  7.5654  1.9921 0.0000 Indeterminate
1991 0.4356  0.9618  0.7900 0.0000 Indeterminate
1992  29.0374  0.0000 9.2541 11.3181 Laplace
1993  16.1293  0.0000  0.5338 2.6599 Indeterminate
1994  18.7024  0.0000 2.8718 4.9125 Laplace
1995  14.8091  0.0000  4.0453 5.6719 Laplace
1996  13.8480  1.0991  0.0000 1.5340 Indeterminate
1997 0.0000  6.0013  5.2871 1.1550 Indeterminate
1998  35.5779  0.0000  3.6236 4.6857 Laplace
1999 7.4963  5.4952  0.0000 1.8087 Indeterminate
2000  15.9493  0.0000 5.8647 6.7968 Laplace
2001 9.4195  0.7727  0.0000 1.0198 Indeterminate
2002  42.3566  0.0000 18.4287 20.5850 Laplace
2003  41.6817  0.0000 10.8327 12.9231 Laplace
2004 0.0000 17.2622 25.7180 2.0360 Gumbel
2005 0.0000  9.9583  8.8398 1.4833 Indeterminate
2006 0.0000 7.4164 6.4223 1.1610 Indeterminate
2007 0.0000 12.5838 13.8494 2.5556 Gumbel
2008 7.7065  0.0000 14.0029 5.2424 Laplace
2009  38.2130  0.0000 17.8666 19.0815 Laplace
2010  45.2173  0.0000 14.0465 13.9131 Laplace
2011 0.0000  0.7374  5.9501 1.3647 Indeterminate
2012 20.1602  0.0000  3.1216 4.8716 Laplace

Table B22: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 11 in total assets class.
Section 3 provides the detail of firm classification scheme. The number of observations for each
year is 73. AIC, difference is defined by Aaic,, = AIC.; — AIC, jnin, where i indexes candidate
models and AIC, iy, is the minimum AIC, score returned by a model in a candidate set. Selec-
tion criterion for the best approximating theoretical distribution is based on the lowest Aaic. ;
score (i.e., Aaic,, = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,”
since the model ¢ is a nonnegligible alternative to the model with AIC, ,,;, (see Burnham and
Anderson, 2002). As the last column shows, in 19 out of 42 years (45.2%), AIC. difference
statistics support the Laplace distribution as a benchmark for the profit rate distribution. If the
cases with Aarc, , € (0,2] are included, in 27 out of 42 years (64.2%), the statistics suggest that
the Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 11

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 27.5798  0.0000 16.5956 15.2815 Laplace
1972 0.0000 12.6677 40.3315 9.4394 Gumbel
1973 21.3844  0.0000  8.0596 8.2575 Laplace
1974 0.0000  9.8071 14.7997 2.7732 Gumbel
1975 0.0000  6.9698 21.9577 7.6734 Gumbel
1976  122.5908  0.0000 44.0605 36.0844 Laplace
1977 0.0000  5.1280 11.4304 3.9507 Gumbel
1978 1.4628  0.0000 7.9351 4.8082 Indeterminate
1979  59.6777  0.0000 10.8430 11.2106 Laplace
1980 6.1096  1.8956  0.0000 1.5935 Indeterminate
1981  17.4803  6.9658  0.0000 3.9066 Normal
1982 3.6572  0.0000  1.0985 2.0776 Indeterminate
1983 2.7958  0.0000 2.1381 3.7905 Laplace
1984 0.0000  8.9972 25.7181 8.2088 Gumbel
1985  47.6169  0.0000 17.3966 20.1408 Laplace
1986  16.6453  0.0000  2.2434 5.9204 Laplace
1987  52.3607  0.0000 11.2614 11.8666 Laplace
1988  29.2387  0.0000 2.9733 6.6395 Laplace
1989 0.0000  5.1052  3.0459 2.1853 Gumbel
1990 0.0000  7.3857 1.8124 1.9344 Indeterminate
1991 0.0000  0.5263  0.3544 1.6785 Indeterminate
1992 29.0374  0.0000  9.2541 13.4321 Laplace
1993  16.1293  0.0000  0.5338 4.7740 Indeterminate
1994  18.7024  0.0000 2.8718 7.0266 Laplace
1995  14.8091  0.0000  4.0453 7.7860 Laplace
1996  13.8480  1.0991  0.0000 3.6480 Indeterminate
1997 0.0000  6.0013  5.2871 3.2690 Gumbel
1998  35.5779  0.0000  3.6236 6.7997 Laplace
1999 7.4963  5.4952  0.0000 3.9227 Normal
2000  15.9493  0.0000 5.8647 8.9109 Laplace
2001 9.4195  0.7727  0.0000 3.1339 Indeterminate
2002  42.3566  0.0000 18.4287 22.6991 Laplace
2003  41.6817  0.0000 10.8327 15.0372 Laplace
2004 0.0000 17.2622 25.7180 4.1500 Gumbel
2005 0.0000  9.9583  8.8398 3.5974 Gumbel
2006 0.0000 7.4164 6.4223 3.2750 Gumbel
2007 0.0000 12.5838 13.8494 4.6697 Gumbel
2008 7.7065  0.0000 14.0029 7.3564 Laplace
2009  38.2130  0.0000 17.8666 21.1955 Laplace
2010  45.2173  0.0000 14.0465 16.0272 Laplace
2011 0.0000  0.7374  5.9501 3.4788 Indeterminate
2012 20.1602  0.0000 3.1216 6.9856 Laplace

Table B23: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 11 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 20 out
of 42 years (47.6%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 28 out of 42
years (66.6%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 12

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 12.5186  0.0000 38.4440 19.8628 Laplace
1972 0.0000  8.9058 45.4933 12.0257 Gumbel
1973 0.0000 14.5849 47.0949 5.0379 Gumbel
1974 0.0000 13.9503 27.5998 4.5502 Gumbel
1975  40.4532  0.0000 19.5613 21.5190 Laplace
1976 7.4416  0.0000 11.7558 7.7141 Laplace
1977  16.3976  0.0000 16.2649 11.3148 Laplace
1978 3.9075  0.0000  4.8002 1.2176 Indeterminate
1979  20.9812  3.8938  0.0000 2.1764 Normal
1980 2.5484  5.1956  0.5431 0.0000 Indeterminate
1981  21.2605  0.0000  4.3290 5.3464 Laplace
1982 0.0000 12.7117  8.8578 2.3199 Gumbel
1983 0.0000  8.9209 1.6062 0.0076 Indeterminate
1984  70.6446  0.0000 15.0654 13.0069 Laplace
1985 6.1970  8.5907  0.0000 1.4817 Indeterminate
1986 0.0000  5.9013 24.7646 8.8805 Gumbel
1987  18.0445  0.0000 33.6600 20.0152 Laplace
1988 0.0000  8.2325 36.9084 11.9767 Gumbel
1989 0.0000 15.8477 26.7452 6.6277 Gumbel
1990 0.0000 10.1425  7.8307 2.0104 Gumbel
1991 0.0000  8.5424 17.8352 4.7525 Gumbel
1992 0.3907  9.4139 20.8449 0.0000 Indeterminate
1993 2.5777  0.0000 11.9917 4.1866 Laplace
1994  13.6743  0.0000 22.9586 15.8206 Laplace
1995  19.3265  0.0000 28.1596 18.8557 Laplace
1996  10.3111  0.0000 11.3075 7.8556 Laplace
1997  21.8986  0.0000  1.6689 3.2581 Indeterminate
1998 120.6513  0.0000 40.0742 20.6732 Laplace
1999  59.9633  0.0000 20.0876 15.2826 Laplace
2000 0.9413 19.6936 13.6205 0.0000 Indeterminate
2001 0.0000 16.2492 18.0061 2.1384 Gumbel
2002 4.5385  1.6813  0.3850 0.0000 Indeterminate
2003 2.4835  2.0829  3.6480 0.0000 Skew Normal
2004 0.0000  9.1323 15.7508 4.3212 Gumbel
2005 0.0000 14.9694 22.8609 3.8951 Gumbel
2006 0.0000  7.5703  7.6201 1.7110 Indeterminate
2007 8.3265  0.0000  2.9840 1.4543 Indeterminate
2008 0.0000  3.4116 10.0322 0.9564 Indeterminate
2009  44.0603  0.0000 13.5830 13.5155 Laplace
2010  29.3051  0.0000 17.9919 17.0827 Laplace
2011 6.0933  0.0000 11.1561 5.1659 Laplace
2012 27.9176  0.0000 19.7534 16.5776 Laplace

Table B24: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 12 in total assets class.
Section 3 provides the detail of firm classification scheme. The number of observations for each
year is 73. AIC, difference is defined by Aaic,, = AIC.; — AIC, jnin, where i indexes candidate
models and AIC, iy, is the minimum AIC, score returned by a model in a candidate set. Selec-
tion criterion for the best approximating theoretical distribution is based on the lowest Aaic. ;
score (i.e., Aaic,, = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,”
since the model ¢ is a nonnegligible alternative to the model with AIC, ,,;, (see Burnham and
Anderson, 2002). As the last column shows, in 17 out of 42 years (40.4%), AIC. difference
statistics support the Laplace distribution as a benchmark for the profit rate distribution. If the
cases with Axrc, , € (0,2] are included, in 21 out of 42 years (50%), the statistics suggest that
the Laplace distribution is a good alternative model for the profit rate distribution.

23



BIC Difference: Total Assets Class 12

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 12.5186  0.0000 38.4440 21.9769 Laplace
1972 0.0000  8.9058 45.4933 14.1398 Gumbel
1973 0.0000 14.5849 47.0949 7.1520 Gumbel
1974 0.0000 13.9503 27.5998 6.6642 Gumbel
1975  40.4532  0.0000 19.5613 23.6331 Laplace
1976 7.4416  0.0000 11.7558 9.8282 Laplace
1977  16.3976  0.0000 16.2649 13.4289 Laplace
1978 3.9075  0.0000  4.8002 3.3317 Laplace
1979  20.9812  3.8938  0.0000 4.2905 Normal
1980 2.0053  4.6525  0.0000 1.5710 Indeterminate
1981  21.2605 0.0000  4.3290 7.4605 Laplace
1982 0.0000 12.7117  8.8578 4.4339 Gumbel
1983 0.0000  8.9209  1.6062 2.1217 Indeterminate
1984  70.6446  0.0000 15.0654 15.1210 Laplace
1985 6.1970  8.5907  0.0000 3.5957 Normal
1986 0.0000  5.9013 24.7646 10.9946 Gumbel
1987  18.0445  0.0000 33.6600 22.1292 Laplace
1988 0.0000  8.2325 36.9084 14.0908 Gumbel
1989 0.0000 15.8477 26.7452 8.7418 Gumbel
1990 0.0000 10.1425  7.8307 4.1245 Gumbel
1991 0.0000  8.5424 17.8352 6.8666 Gumbel
1992 0.0000  9.0232 20.4542 1.7234 Indeterminate
1993 2.5777  0.0000 11.9917 6.3007 Laplace
1994  13.6743  0.0000 22.9586 17.9346 Laplace
1995  19.3265  0.0000 28.1596 20.9697 Laplace
1996  10.3111  0.0000 11.3075 9.9696 Laplace
1997  21.8986  0.0000  1.6689 5.3721 Indeterminate
1998 120.6513  0.0000 40.0742 22.7873 Laplace
1999  59.9633  0.0000 20.0876 17.3967 Laplace
2000 0.0000 18.7523 12.6792 1.1727 Indeterminate
2001 0.0000 16.2492 18.0061 4.2524 Gumbel
2002 4.1535  1.2963  0.0000 1.7291 Indeterminate
2003 0.4007  0.0000  1.5651 0.0312 Indeterminate
2004 0.0000  9.1323 15.7508 6.4352 Gumbel
2005 0.0000 14.9694 22.8609 6.0091 Gumbel
2006 0.0000  7.5703  7.6201 3.8251 Gumbel
2007 8.3265  0.0000  2.9840 3.5683 Laplace
2008 0.0000  3.4116 10.0322 3.0705 Gumbel
2009  44.0603  0.0000 13.5830 15.6296 Laplace
2010  29.3051  0.0000 17.9919 19.1968 Laplace
2011 6.0933 0.0000 11.1561 7.2799 Laplace
2012 27.9176  0.0000 19.7534 18.6917 Laplace

Table B25: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 12 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 19 out
of 42 years (45.2%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 22 out of 42
years (52.3%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.

o4



AIC, Difference: Total Assets Class 13

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 12.1652  5.6302 0.3234 Indeterminate
1972 7.0339  6.0468  0.0000 0.4415 Indeterminate
1973 0.7693  3.7973  1.6093 0.0000 Indeterminate
1974  10.7713  1.7147  0.0000 2.0415 Indeterminate
1975  35.9051 0.0000  4.1793 0.6537 Indeterminate
1976  29.5636  0.0000 15.5430 15.1672 Laplace
1977 0.0000 11.1547  4.2139 0.8302 Indeterminate
1978 0.0000 14.8175 17.7726 4.0402 Gumbel
1979 0.0000 4.2754  5.8162 0.9853 Indeterminate
1980 1.9159 20.1528 13.8831 0.0000 Indeterminate
1981 6.2760  6.5207  0.5649 0.0000 Indeterminate
1982 0.0000 12.2067 18.2542 4.0278 Gumbel
1983 0.0000  5.8774 25.1052 6.7841 Gumbel
1984  16.7230  0.0000 13.6522 10.7596 Laplace
1985 4.2287  0.0000 5.8327 2.7644 Laplace
1986 0.0000 2.1188  6.3469 0.9565 Indeterminate
1987 0.0000  8.4398  2.6755 0.1518 Indeterminate
1988 8.5654  0.0000 14.4226 7.8258 Laplace
1989  22.1148  0.0000  9.8970 9.6137 Laplace
1990 4.3790  0.0000 16.1095 6.9188 Laplace
1991 0.0000  5.1276 25.1873 8.6080 Gumbel
1992 0.0000 10.5624 27.7209 7.4187 Gumbel
1993 0.0000  4.2640  7.1551 2.1902 Gumbel
1994 119757  0.0000 5.1254 4.3581 Laplace
1995  17.0275  0.0000 16.5552 13.0052 Laplace
1996  13.3776  0.0000 25.4345 15.6674 Laplace
1997 102.8500  0.0000 43.9787 43.8277 Laplace
1998 0.0000 12.3135 32.0081 8.3534 Gumbel
1999  44.0937  0.0000 22.5033 21.2987 Laplace
2000 8.5169  0.0000 22.7537 12.5492 Laplace
2001 0.0000  5.2297 23.6949 6.6301 Gumbel
2002  13.7049  0.0000 17.6372 10.2271 Laplace
2003 0.0000  3.3990  5.5606 1.2765 Indeterminate
2004 0.0000 11.9891 28.6875 6.3786 Gumbel
2005  20.3851  0.0000 38.6758 21.8360 Laplace
2006 0.0000 11.5345 24.6663 6.2906 Gumbel
2007 3.5883  2.4497  1.1407 0.0000 Indeterminate
2008  13.8739  2.0450  0.0000 2.1759 Normal
2009  36.4586  0.0000 16.3438 18.0680 Laplace
2010  12.1848  0.0000  2.1945 3.8712 Laplace
2011 0.0000  7.7985  8.8144 0.9028 Indeterminate
2012 1.6051  0.0000  4.1321 1.1399 Indeterminate

Table B26: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 13 in total assets class.
Section 3 provides the detail of firm classification scheme. The number of observations for each
year is 73. AIC, difference is defined by Aaic, , = AIC.; — AIC, jnin, where i indexes candidate
models and AIC, iy, is the minimum AIC, score returned by a model in a candidate set. Selec-
tion criterion for the best approximating theoretical distribution is based on the lowest Aaic. ;
score (i.e., Aaic,, = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,”
since the model ¢ is a nonnegligible alternative to the model with AIC, ,,;, (see Burnham and
Anderson, 2002). As the last column shows, in 16 out of 42 years (38%), AIC, difference statis-
tics support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, both Gumbel and Laplace distributions are good competing
models against one another. The results are as follows. Gumbel: 20 out of 42 years (47.6%);
Laplace: 19 out of 42 years (45.2%).
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BIC Difference: Total Assets Class 13

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 12.1652  5.6302 2.4375 Gumbel
1972 7.0339  6.0468  0.0000 2.5556 Normal
1973 0.0000  3.0280  0.8400 1.3448 Indeterminate
1974 10.7713  1.7147  0.0000 4.1556 Indeterminate
1975  35.9051  0.0000 4.1793 2.7678 Laplace
1976  29.5636  0.0000 15.5430 17.2812 Laplace
1977 0.0000 11.1547  4.2139 2.9443 Gumbel
1978 0.0000 14.8175 17.7726 6.1542 Gumbel
1979 0.0000 4.2754  5.8162 3.0993 Gumbel
1980 0.0000 18.2369 11.9673 0.1982 Indeterminate
1981 5.7110  5.9558  0.0000 1.5491 Indeterminate
1982 0.0000 12.2067 18.2542 6.1419 Gumbel
1983 0.0000  5.8774 25.1052 8.8981 Gumbel
1984  16.7230  0.0000 13.6522 12.8737 Laplace
1985 4.2287  0.0000  5.8327 4.8784 Laplace
1986 0.0000 2.1188  6.3469 3.0706 Gumbel
1987 0.0000  8.4398  2.6755 2.2658 Gumbel
1988 8.5654  0.0000 14.4226 9.9399 Laplace
1989  22.1148  0.0000  9.8970 11.7278 Laplace
1990 4.3790  0.0000 16.1095 9.0329 Laplace
1991 0.0000  5.1276 25.1873 10.7220 Gumbel
1992 0.0000 10.5624 27.7209 9.5328 Gumbel
1993 0.0000  4.2640  7.1551 4.3043 Gumbel
1994  11.9757  0.0000  5.1254 6.4722 Laplace
1995  17.0275  0.0000 16.5552 15.1193 Laplace
1996  13.3776  0.0000 25.4345 17.7815 Laplace
1997 102.8500  0.0000 43.9787 45.9418 Laplace
1998 0.0000 12.3135 32.0081 10.4675 Gumbel
1999  44.0937  0.0000 22.5033 23.4128 Laplace
2000 8.5169  0.0000 22.7537 14.6633 Laplace
2001 0.0000  5.2297 23.6949 8.7442 Gumbel
2002  13.7049  0.0000 17.6372 12.3412 Laplace
2003 0.0000  3.3990  5.5606 3.3905 Gumbel
2004 0.0000 11.9891 28.6875 8.4926 Gumbel
2005  20.3851  0.0000 38.6758 23.9501 Laplace
2006 0.0000 11.5345 24.6663 8.4047 Gumbel
2007 2.4476  1.3090  0.0000 0.9733 Indeterminate
2008  13.8739  2.0450  0.0000 4.2899 Normal
2009  36.4586  0.0000 16.3438 20.1820 Laplace
2010  12.1848  0.0000 2.1945 5.9852 Laplace
2011 0.0000 7.7985  8.8144 3.0169 Gumbel
2012 1.6051  0.0000 4.1321 3.2540 Indeterminate

Table B27: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 13 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 17 out
of 42 years (40%), BIC difference statistics suggest that both Gumbel and Laplace distribution
are good alternatives for the profit rate distributions. If the cases with Agic, € (0,2] are
included, both Gumbel and Laplace distributions remain as good competing models against one
another. The results are as follows. Gumbel: 20 out of 42 years (47.6%); Laplace: 20 out of 42
years (47.6%).
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AIC, Difference: Total Assets Class 14

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.7098 19.6551 12.5012 0.0000 Indeterminate
1972 0.0000 10.4996  4.3577 0.1698 Indeterminate
1973 0.0000  7.5522  4.7548 0.7436 Indeterminate
1974 0.0000 9.8179  0.7685 0.3102 Indeterminate
1975  0.0000 3.6069 12.3628 3.2345 Gumbel
1976  5.7503  0.0000 11.5616 4.8183 Laplace
1977 0.0000 4.7037  9.3537 1.8253 Indeterminate
1978  0.6374  3.7951  3.0358 0.0000 Indeterminate
1979 11.4956  0.0000  3.3387 3.7886 Laplace
1980 8.6298  0.0000  1.1746 0.2660 Indeterminate
1981  0.0000 10.5482 37.8306 11.6886 Gumbel
1982  0.0000 2.9113 18.3595 7.0611 Gumbel
1983  4.1199  0.0000 22.3211 10.0823 Laplace
1984 14.9404  0.0000 21.1099 11.7405 Laplace
1985  0.0000 13.7155 27.3969 4.5841 Gumbel
1986 31.1531  0.0000  5.5200 6.6123 Laplace
1987 37.5417  0.0000 15.5284 17.2268 Laplace
1988 49.7577  0.0000 17.0399 17.7953 Laplace
1989 30.9499  0.0000  4.5968 6.6589 Laplace
1990  0.0000 10.8013 15.0500 3.2992 Gumbel
1991 57.0658  0.0000 67.4771 51.4539 Laplace
1992  0.0000  6.2060 59.7877 23.3026 Gumbel
1993  9.6134  0.0000 42.9104 20.5451 Laplace
1994  3.6988  0.0000 26.5648 10.9449 Laplace
1995  0.0000  7.6311 35.7454 11.3053 Gumbel
1996  80.4430 0.0000 31.8402 32.6705 Laplace
1997 0.0000  9.2828 24.5004 5.9140 Gumbel
1998  7.1684  0.0000 20.5839 7.3727 Laplace
1999 16.6178  0.0000 20.5519 12.4511 Laplace
2000 11.6829  0.0000 26.2584 12.3291 Laplace
2001 0.0000 11.0062 27.3755 3.8744 Gumbel
2002 26.0066  0.0000 29.9795 21.5580 Laplace
2003 1.6611  0.0000 19.1926 6.8720 Indeterminate
2004  0.0000  7.7507 13.7986 2.7316 Gumbel
2005  0.0000  9.0803 29.1596 6.1270 Gumbel
2006 16.0242  0.0000  8.1870 5.7631 Laplace
2007  2.7195  0.0000 14.2031 4.9026 Laplace
2008  0.0000 3.2486 14.0729 2.7877 Gumbel
2009 28.5100  0.0000 14.7914 14.9387 Laplace
2010 17.1136  0.0000  7.8270 7.9219 Laplace
2011 0.0000 8.0299  8.1704 0.8151 Indeterminate
2012 20.4305  0.0000  5.3025 6.7954 Laplace

Table B28: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 14 in total assets class.
Section 3 provides the detail of firm classification scheme. The number of observations for each
year is 73. AIC, difference is defined by Aaic, , = AIC.; — AIC, jnin, where i indexes candidate
models and AIC, iy, is the minimum AIC, score returned by a model in a candidate set. Selec-
tion criterion for the best approximating theoretical distribution is based on the lowest Aaic. ;
score (i.e., Aaic,, = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,”
since the model ¢ is a nonnegligible alternative to the model with AIC, ,,;, (see Burnham and
Anderson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statis-
tics support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 23 out of 42 years (54.7%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Assets Class 14

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 18.9454 11.7914 1.4043 Indeterminate
1972 0.0000 10.4996  4.3577 2.2838 Gumbel
1973 0.0000  7.5522  4.7548 2.8577 Gumbel
1974 0.0000 9.8179  0.7685 2.4243 Indeterminate
1975  0.0000 3.6069 12.3628 5.3486 Gumbel
1976  5.7503  0.0000 11.5616 6.9324 Laplace
1977 0.0000 4.7037  9.3537 3.9394 Gumbel
1978  0.0000  3.1577  2.3984 1.4767 Indeterminate
1979 11.4956  0.0000  3.3387 5.9027 Laplace
1980 8.6298  0.0000  1.1746 2.3801 Indeterminate
1981  0.0000 10.5482 37.8306 13.8026 Gumbel
1982 0.0000 2.9113 18.3595 9.1752 Gumbel
1983 4.1199 0.0000 22.3211 12.1964 Laplace
1984  14.9404  0.0000 21.1099 13.8545 Laplace
1985  0.0000 13.7155 27.3969 6.6982 Gumbel
1986 31.1531  0.0000  5.5200 8.7263 Laplace
1987 37.5417  0.0000 15.5284 19.3409 Laplace
1988 49.7577  0.0000 17.0399 19.9094 Laplace
1989  30.9499  0.0000  4.5968 8.7730 Laplace
1990  0.0000 10.8013 15.0500 5.4132 Gumbel
1991 57.0658  0.0000 67.4771 53.5680 Laplace
1992  0.0000  6.2060 59.7877 25.4167 Gumbel
1993 9.6134  0.0000 42.9104 22.6592 Laplace
1994  3.6988  0.0000 26.5648 13.0590 Laplace
1995  0.0000  7.6311 35.7454 13.4193 Gumbel
1996  80.4430 0.0000 31.8402 34.7845 Laplace
1997  0.0000  9.2828 24.5004 8.0281 Gumbel
1998  7.1684  0.0000 20.5839 9.4867 Laplace
1999 16.6178  0.0000 20.5519 14.5652 Laplace
2000 11.6829  0.0000 26.2584 14.4432 Laplace
2001 0.0000 11.0062 27.3755 5.9884 Gumbel
2002 26.0066  0.0000 29.9795 23.6721 Laplace
2003 1.6611  0.0000 19.1926 8.9860 Indeterminate
2004  0.0000  7.7507 13.7986 4.8456 Gumbel
2005  0.0000  9.0803 29.1596 8.2411 Gumbel
2006 16.0242  0.0000 8.1870 7.8771 Laplace
2007  2.7195  0.0000 14.2031 7.0167 Laplace
2008  0.0000  3.2486 14.0729 4.9017 Gumbel
2009 28.5100  0.0000 14.7914 17.0527 Laplace
2010 17.1136  0.0000  7.8270 10.0360 Laplace
2011 0.0000 8.0299  8.1704 2.9291 Gumbel
2012 20.4305 0.0000  5.3025 8.9094 Laplace

Table B29: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 14 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 7, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 21
out of 42 years (50%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 23 out of 42
years (54.7%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Assets Class 15

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 8.0407  0.0000 9.6091 6.6355 Laplace
1972 5.0497  0.0000  3.8308 0.6070 Indeterminate
1973 0.0000 5.3598  6.1042 2.4384 Gumbel
1974 0.7454 17.4534  1.4711 0.0000 Indeterminate
1975 60.4418  0.0000 16.4516 12.7291 Laplace
1976  8.3312  0.0000  6.3829 4.7500 Laplace
1977  1.3045  0.0000 11.9597 5.2194 Indeterminate
1978  0.0000 7.2183  4.2418 0.6669 Indeterminate
1979 4.7617  2.7264  0.0000 1.4996 Indeterminate
1980 3.4767 12.0709  0.0000 1.8074 Indeterminate
1981  6.3352 14.2588  0.0000 2.1764 Normal
1982 0.0000 5.1767  8.4795 3.4521 Gumbel
1983 0.0000  3.6284  2.7614 0.1664 Indeterminate
1984 2.7404 21.8766 10.2131 0.0000 Skew Normal
1985  0.0000 7.0973  2.9765 1.2332 Indeterminate
1986  1.0467 20.8820 14.9600 0.0000 Indeterminate
1987  0.5923 19.1922 14.8536 0.0000 Indeterminate
1988  2.7700 20.3146  9.6591 0.0000  Skew Normal
1989  2.9207 18.8794  3.0148 0.0000  Skew Normal
1990 18.5970  0.8025  0.0000 2.1764 Indeterminate
1991 39.6114  0.0000  4.2534 6.4298 Laplace
1992  10.2554  9.8645  0.0000 2.1422 Normal
1993  7.2033 10.8327  0.0000 1.8684 Indeterminate
1994  9.7745 13.3233  0.0000 2.1762 Normal
1995 19.3216  0.0000  2.6882 4.8442 Laplace
1996  0.8973  6.9042  0.2607 0.0000 Indeterminate
1997 0.0000  4.3520  3.6596 0.5585 Indeterminate
1998  0.0000 13.0198 14.6782 3.2662 Gumbel
1999  0.0000 12.0643 21.6313 4.9445 Gumbel
2000  4.8439  0.0000 9.0777 3.4804 Laplace
2001 0.9350  0.0000 10.6876 3.5911 Indeterminate
2002 13.7682  0.0000 13.8325 10.2444 Laplace
2003  3.8649  0.0000 12.0472 4.5969 Laplace
2004  12.0929 0.0000 10.1645 6.8290 Laplace
2005  0.0000 10.8454 17.0276 4.6545 Gumbel
2006  0.0000 3.9160 13.7285 3.1546 Gumbel
2007  0.0000 11.6980 23.4416 4.0638 Gumbel
2008  0.0000  7.1811 43.4096 12.3949 Gumbel
2009 40.5386  0.0000 40.3262 34.4603 Laplace
2010 46.5745  0.0000 38.6698 32.8944 Laplace
2011  13.4192 0.0000 29.6809 17.1992 Laplace
2012 11.1066  0.0000 10.9575 9.3046 Laplace

Table B30: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 15 in total assets class.
Section 3 provides the detail of firm classification scheme. The number of observations for each
year is 73. AIC, difference is defined by Aaic, , = AIC.; — AIC, jnin, where i indexes candidate
models and AIC, iy, is the minimum AIC, score returned by a model in a candidate set. Selec-
tion criterion for the best approximating theoretical distribution is based on the lowest Aaic. ;
score (i.e., Aaic,, = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,”
since the model ¢ is a nonnegligible alternative to the model with AIC, ,,;, (see Burnham and
Anderson, 2002). As the last column shows, in 15 out of 42 years (35.7%), AIC, difference statis-
tics suggest that the best approximating model is indeterminate for the profit rate distribution.
If the cases with Aarc,, € (0,2] are included, both Gumbel and Laplace distributions are good
competing models against one another. The results are as follows. Gumbel: 18 out of 42 years
(42.8%); Laplace: 17 out of 42 years (40.4%). Overall, the model selection results imply that, as
a potential benchmark for the annual empirical densities of profit rates in this class, the Laplace
distribution is a nonneglible alternative to a Gumbel distribution.
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BIC Difference: Total Assets Class 15

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 8.0407  0.0000 9.6091 8.7496 Laplace
1972 5.0497  0.0000  3.8308 2.7210 Laplace
1973 0.0000 5.3598  6.1042 4.5524 Gumbel
1974 0.0000 16.7080  0.7257 1.3687 Indeterminate
1975 60.4418  0.0000 16.4516 14.8432 Laplace
1976  8.3312  0.0000  6.3829 6.8641 Laplace
1977  1.3045  0.0000 11.9597 7.3335 Indeterminate
1978  0.0000 7.2183  4.2418 2.7810 Gumbel
1979  4.7617  2.7264  0.0000 3.6137 Normal
1980  3.4767 12.0709  0.0000 3.9215 Normal
1981  6.3352 14.2588  0.0000 4.2905 Normal
1982 0.0000 5.1767  8.4795 5.5661 Gumbel
1983  0.0000 3.6284  2.7614 2.2805 Gumbel
1984  0.6263 19.7626  8.0990 0.0000 Indeterminate
1985  0.0000 7.0973  2.9765 3.3473 Gumbel
1986  0.0000 19.8352 13.9132 1.0673 Indeterminate
1987  0.0000 18.5999 14.2613 1.5218 Indeterminate
1988 0.6559 18.2006  7.5450 0.0000 Indeterminate
1989 0.8066 16.7653  0.9007 0.0000 Indeterminate
1990 18.5970  0.8025  0.0000 4.2905 Indeterminate
1991 39.6114  0.0000 4.2534 8.5438 Laplace
1992 10.2554  9.8645  0.0000 4.2563 Normal
1993  7.2033 10.8327  0.0000 3.9825 Normal
1994  9.7745 13.3233  0.0000 4.2903 Normal
1995 19.3216  0.0000  2.6882 6.9582 Laplace
1996 0.6366  6.6435  0.0000 1.8534 Indeterminate
1997  0.0000 4.3520  3.6596 2.6725 Gumbel
1998  0.0000 13.0198 14.6782 5.3802 Gumbel
1999  0.0000 12.0643 21.6313 7.0585 Gumbel
2000  4.8439  0.0000 9.0777 5.5944 Laplace
2001 0.9350  0.0000 10.6876 5.7051 Indeterminate
2002 13.7682  0.0000 13.8325 12.3585 Laplace
2003  3.8649  0.0000 12.0472 6.7110 Laplace
2004 12.0929  0.0000 10.1645 8.9430 Laplace
2005  0.0000 10.8454 17.0276 6.7686 Gumbel
2006  0.0000 3.9160 13.7285 5.2686 Gumbel
2007  0.0000 11.6980 23.4416 6.1779 Gumbel
2008  0.0000  7.1811 43.4096 14.5089 Gumbel
2009 40.5386  0.0000 40.3262 36.5744 Laplace
2010 46.5745  0.0000 38.6698 35.0084 Laplace
2011  13.4192  0.0000 29.6809 19.3133 Laplace
2012 11.1066 ~ 0.0000 10.9575 11.4187 Laplace

Table B31: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 15 in total assets class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 14 out
of 42 years (33.3%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, both Gumbel
and Laplace distributions are good competing models against one another. The results are as
follows. Gumbel: 21 out of 42 years (50%); Laplace: 17 out of 42 years (40.4%). Overall, the
model selection results imply that, as a potential benchmark for the annual empirical densities
of profit rates in this class, the Laplace distribution is a nonneglible alternative to a Gumbel
distribution.
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B.3 Total sales class

AIC., Difference: Total Sales Class 1

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 121.3591  0.0000 50.0144 46.8978 Laplace
1972 0.0000  8.0785 35.2109 8.7924 Gumbel
1973 1.1585  0.0000 26.7933 10.2380 Indeterminate
1974 0.0000  8.9185 37.3574 9.8657 Gumbel
1975  16.5696  0.0000  2.5246 4.6256 Laplace
1976 4.6270  7.1398  0.0000 1.0160 Indeterminate
1977  43.7481  0.0000  6.7085 8.8849 Laplace
1978  21.4698  4.0838  0.0000 1.3636 Indeterminate
1979  33.5806  0.0000 5.2413 6.7620 Laplace
1980  32.0741  0.0000  7.9984 10.1635 Laplace
1981  12.7542  0.0000  0.4021 2.5745 Indeterminate
1982 8.7610  0.7812  0.0000 1.8383 Indeterminate
1983  65.9516  0.0000 18.4006 14.2112 Laplace
1984  83.2128  0.0000 30.4576 32.1959 Laplace
1985  51.8423  0.0000 13.2885 12.4322 Laplace
1986  33.2334  0.0000 8.2553 6.7265 Laplace
1987  33.8331  0.0000 8.4011 7.5679 Laplace
1988  45.7378  0.0000 14.2892 15.2996 Laplace
1989 0.0000 1.7201  8.7666 3.1025 Indeterminate
1990  44.5244  0.0000 15.6500 17.1412 Laplace
1991 6.9299  0.0000 11.9497 5.9800 Laplace
1992  18.9843  0.0000  6.5495 7.9181 Laplace
1993  25.4453  0.0000  8.6830 10.7487 Laplace
1994  50.6378  0.0000 16.9051 14.1514 Laplace
1995  33.8177  0.0000 12.7897 14.3628 Laplace
1996  71.3998  0.0000 21.4847 4.2539 Laplace
1997  80.1830  0.0000 19.7666 8.8376 Laplace
1998 114.9198  0.0000 41.8052 20.7854 Laplace
1999  29.0068  0.0000 3.9776 1.9085 Indeterminate
2000 124.2660  0.0000 43.7234 24.3466 Laplace
2001  94.0718  0.0000 31.5127 19.0828 Laplace
2002 68.3849  0.0000 15.3825 17.5589 Laplace
2003  98.5552  0.0000 31.4981 15.5429 Laplace
2004 90.6632  0.0000 29.7468 6.6510 Laplace
2005  89.0454  0.0000 34.7033 34.0820 Laplace
2006  84.4044  0.0000 36.3103 35.7742 Laplace
2007  81.2194  0.0000 27.9429 16.2183 Laplace
2008 157.5363  0.0000 64.3258 40.6558 Laplace
2009 109.5602  0.0000 42.2680 18.5028 Laplace
2010  47.0977  0.0000 13.1362 1.6531 Indeterminate
2011 72.1043  0.0000 26.4925 10.5026 Laplace
2012 113.0339  0.0000 48.7385 18.7988 Laplace

Table B32: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 1 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;in, Where i indexes candidate models
and AIC, i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Axrc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ,,,;, (see Burnham and Ander-
son, 2002). As the last column shows, in 32 out of 42 years (76.1%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 38 out of 42 years (90.4%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 1

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 121.3591  0.0000 50.0144 49.0119 Laplace
1972 0.0000  8.0785 35.2109 10.9065 Gumbel
1973 1.1585  0.0000 26.7933 12.3521 Indeterminate
1974 0.0000  8.9185 37.3574 11.9797 Gumbel
1975  16.5696  0.0000 2.5246 6.7397 Laplace
1976 4.6270  7.1398  0.0000 3.1301 Normal
1977  43.7481  0.0000 6.7085 10.9989 Laplace
1978  21.4698  4.0838  0.0000 3.4777 Normal
1979  33.5806  0.0000 5.2413 8.8761 Laplace
1980  32.0741  0.0000  7.9984 12.2776 Laplace
1981  12.7542  0.0000  0.4021 4.6886 Indeterminate
1982 8.7610  0.7812  0.0000 3.9524 Indeterminate
1983  65.9516  0.0000 18.4006 16.3252 Laplace
1984  83.2128  0.0000 30.4576 34.3099 Laplace
1985  51.8423  0.0000 13.2885 14.5463 Laplace
1986 33.2334  0.0000  8.2553 8.8405 Laplace
1987  33.8331  0.0000  8.4011 9.6820 Laplace
1988  45.7378  0.0000 14.2892 17.4136 Laplace
1989 0.0000  1.7201  8.7666 5.2165 Indeterminate
1990  44.5244  0.0000 15.6500 19.2552 Laplace
1991 6.9299  0.0000 11.9497 8.0940 Laplace
1992  18.9843  0.0000 6.5495 10.0322 Laplace
1993  25.4453  0.0000  8.6830 12.8627 Laplace
1994  50.6378  0.0000 16.9051 16.2654 Laplace
1995  33.8177  0.0000 12.7897 16.4769 Laplace
1996  71.3998  0.0000 21.4847 6.3679 Laplace
1997  80.1880  0.0000 19.7666 10.9516 Laplace
1998 114.9198  0.0000 41.8052 22.8995 Laplace
1999  29.0068  0.0000 3.9776 4.0225 Laplace
2000 124.2660  0.0000 43.7234 26.4606 Laplace
2001  94.0718  0.0000 31.5127 21.1969 Laplace
2002  68.3849  0.0000 15.3825 19.6730 Laplace
2003  98.5552  0.0000 31.4981 17.6570 Laplace
2004  90.6632  0.0000 29.7468 8.7651 Laplace
2005  89.0454  0.0000 34.7033 36.1961 Laplace
2006  84.4044  0.0000 36.3103 37.8883 Laplace
2007  81.2194  0.0000 27.9429 18.3323 Laplace
2008 157.5363  0.0000 64.3258 42.7698 Laplace
2009 109.5602  0.0000 42.2680 20.6168 Laplace
2010  47.0977  0.0000 13.1362 3.7671 Laplace
2011 72.1043 0.0000 26.4925 12.6167 Laplace
2012 113.0339  0.0000 48.7385 20.9128 Laplace

Table B33: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 1 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 34 out
of 42 years (80.9%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 38 out of 42
years (90.4%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 2

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 15.3815  0.0000 16.3321 12.2303 Laplace
1972 8.7303  0.0000 41.1490 21.1114 Laplace
1973 0.0000 10.8127 34.0688 7.9371 Gumbel
1974  23.1811  0.0000 12.0555 12.1684 Laplace
1975 7.5707  0.0000 21.0194 10.9876 Laplace
1976  28.0745  0.0000 12.2307 13.7714 Laplace
1977  20.4700  0.9298  0.0000 1.1383 Indeterminate
1978  19.2732  6.1713  0.0000 0.5521 Indeterminate
1979  15.8771  0.0000  5.5797 7.0258 Laplace
1980  28.4018  0.0000  7.8224 9.4377 Laplace
1981  45.0050  0.0000  8.2758 7.0873 Laplace
1982 23.1916  0.0000 2.1739 4.0457 Laplace
1983  16.7402  0.0000 5.1744 6.6722 Laplace
1984  44.5454  0.0000 13.2154 15.3887 Laplace
1985  29.2540  0.0000  2.5591 1.9065 Indeterminate
1986 9.0513  0.7051  0.0000 1.4689 Indeterminate
1987  30.6380  0.0000  6.1550 7.6602 Laplace
1988 2.9423  8.4149  0.0000 0.6445 Indeterminate
1989 5.6534  4.5320  0.0000 1.2059 Indeterminate
1990 0.0000  7.0245  8.3989 2.7654 Gumbel
1991 0.8712  3.1293  1.3249 0.0000 Indeterminate
1992 10.4571 4.9228  0.0000 2.1686 Normal
1993  42.7808  0.0000  7.8747 2.2656 Laplace
1994  21.7402  0.8879  0.0000 2.1734 Indeterminate
1995  23.9953  0.0000  0.6807 0.7741 Indeterminate
1996  26.4839  0.7800  0.0000 0.5990 Indeterminate
1997  24.1284 54640 1.8917 0.0000 Indeterminate
1998  35.8845 10.1957  5.8413 0.0000 Skew Normal
1999  34.9856  4.9225  7.1295 0.0000  Skew Normal
2000  62.8256  0.0000 20.3710 14.1029 Laplace
2001  25.7275  0.0000 10.5751 12.2870 Laplace
2002  36.1324  0.0000  7.8900 8.2075 Laplace
2003  67.7925  0.0000 15.9073 9.8981 Laplace
2004 6.7215  0.0000 21.7433 11.8000 Laplace
2005  21.6088  0.0000 1.3479 2.1490 Indeterminate
2006 29.3247  0.0000  7.6979 9.7050 Laplace
2007  23.2758  0.0000  7.5322 9.0121 Laplace
2008  36.0260  0.0000 36.0585 29.5471 Laplace
2009  25.0891  0.0000 27.3570 22.3826 Laplace
2010  46.5218  0.0000 12.9594 0.7488 Indeterminate
2011 146.5871 0.0000 57.8139 26.5043 Laplace
2012 91.0333  0.0000 25.2080 15.6738 Laplace

Table B34: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 2 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 24 out of 42 years (57.1%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 32 out of 42 years (76.1%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 2

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 15.3815  0.0000 16.3321 14.3444 Laplace
1972 8.7303  0.0000 41.1490 23.2255 Laplace
1973 0.0000 10.8127 34.0688 10.0512 Gumbel
1974  23.1811  0.0000 12.0555 14.2825 Laplace
1975 7.5707  0.0000 21.0194 13.1017 Laplace
1976  28.0745  0.0000 12.2307 15.8855 Laplace
1977  20.4700  0.9298  0.0000 3.2524 Indeterminate
1978  19.2732  6.1713  0.0000 2.6662 Normal
1979  15.8771  0.0000  5.5797 9.1398 Laplace
1980  28.4018  0.0000  7.8224 11.5518 Laplace
1981  45.0050  0.0000  8.2758 9.2013 Laplace
1982 23.1916  0.0000 2.1739 6.1598 Laplace
1983  16.7402  0.0000 5.1744 8.7863 Laplace
1984  44.5454 0.0000 13.2154 17.5028 Laplace
1985  29.2540  0.0000  2.5591 4.0205 Laplace
1986 9.0513  0.7051  0.0000 3.5830 Indeterminate
1987  30.6380  0.0000  6.1550 9.7742 Laplace
1988 2.9423  8.4149  0.0000 2.7585 Normal
1989 5.6534  4.5320  0.0000 3.3200 Normal
1990 0.0000  7.0245  8.3989 4.8795 Gumbel
1991 0.0000  2.2581  0.4537 1.2429 Indeterminate
1992 10.4571 4.9228  0.0000 4.2827 Normal
1993  42.7808  0.0000  7.8747 4.3796 Laplace
1994  21.7402  0.8879  0.0000 4.2874 Indeterminate
1995  23.9953  0.0000  0.6807 2.8882 Indeterminate
1996  26.4839  0.7800  0.0000 2.7130 Indeterminate
1997  22.2367  3.5723  0.0000 0.2223 Indeterminate
1998  33.7704 8.0816  3.7273 0.0000  Skew Normal
1999 32.8716  2.8084 5.0154 0.0000  Skew Normal
2000  62.8256  0.0000 20.3710 16.2169 Laplace
2001  25.7275  0.0000 10.5751 14.4011 Laplace
2002  36.1324  0.0000  7.8900 10.3216 Laplace
2003  67.7925  0.0000 15.9073 12.0122 Laplace
2004 6.7215  0.0000 21.7433 13.9140 Laplace
2005  21.6088  0.0000 1.3479 4.2631 Indeterminate
2006  29.3247  0.0000  7.6979 11.8190 Laplace
2007  23.2758  0.0000  7.5322 11.1261 Laplace
2008  36.0260  0.0000 36.0585 31.6611 Laplace
2009  25.0891  0.0000 27.3570 24.4967 Laplace
2010  46.5218  0.0000 12.9594 2.8629 Laplace
2011 146.5871 0.0000 57.8139 28.6183 Laplace
2012 91.0333  0.0000 25.2080 17.7879 Laplace

Table B35: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 2 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 26 out
of 42 years (61.9%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 32 out of 42
years (76.1%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 3

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.6109  0.0000 14.7602 4.5017 Indeterminate
1972 0.0000 2.9736  8.0956 2.5818 Gumbel
1973 0.0000 4.9356 30.7568 9.0257 Gumbel
1974 0.0000 18.1115 17.4646 1.6243 Indeterminate
1975  32.4227  0.0000  9.8449 12.0213 Laplace
1976 47.1917  0.0000 12.9014 7.2164 Laplace
1977 43.3851  0.0000 10.2248 6.5532 Laplace
1978 25.0326  0.0000 10.0824 11.2140 Laplace
1979  0.0000 12.8629 12.9680 2.3106 Gumbel
1980  0.0000  7.9154 21.4868 6.9522 Gumbel
1981 27.2294  0.0000  7.6237 8.7084 Laplace
1982  10.5389  0.0000  3.2311 4.0117 Laplace
1983 14.1162  2.8547  0.0000 2.0677 Normal
1984 27.8079  7.2023  2.1935 0.0000  Skew Normal
1985 18.7675  8.9379  0.0000 0.7779 Indeterminate
1986 19.7271  6.6002  0.0000 1.0376 Indeterminate
1987 14.8960  4.0140  0.0000 1.8020 Indeterminate
1988 20.2814  0.0000  1.0746 1.7140 Indeterminate
1989  7.6687  0.1246  0.3938 0.0000 Indeterminate
1990  9.9425  3.4125  0.0000 1.6524 Indeterminate
1991 7.8900  5.7079  0.0000 1.7801 Indeterminate
1992  10.9215  0.0000 4.7781 4.0560 Laplace
1993  44.5284  0.0000 10.3845 77117 Laplace
1994 64.6508  0.0000 12.1850 6.9921 Laplace
1995 56.8562  0.0000 13.8279 4.3188 Laplace
1996  43.9930  0.0000 11.2999 13.4763 Laplace
1997  2.1799  3.4276  0.0706 0.0000 Indeterminate
1998  7.5874  0.0000  4.4933 3.8110 Laplace
1999  4.6673  0.0000 1.0708 1.4825 Indeterminate
2000  7.6927  0.0000 2.4272 1.9683 Indeterminate
2001 38.3049  0.0000 9.4112 11.5860 Laplace
2002 20.1184  0.0000 0.2978 0.3183 Indeterminate
2003 23.7352  0.0000  4.6893 6.8674 Laplace
2004 16.7945  0.0000  2.0477 4.1947 Laplace
2005 16.9670  0.0000 27.1431 16.7097 Laplace
2006  0.0000 12.4786 28.7439 5.7043 Gumbel
2007  0.0000 4.0376 15.5317 4.6289 Gumbel
2008 35.6794  0.0000 8.8519 11.0225 Laplace
2009 66.7494  0.0000 21.5226 15.1572 Laplace
2010 32.8471  0.0000 7.7107 8.0777 Laplace
2011  85.0401 0.0000 28.0029 30.1793 Laplace
2012 11.6869  0.0000  5.5551 5.8772 Laplace

Table B36: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 3 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC. ;in (see Burnham and An-
derson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 27 out of 42 years (64.2%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 3

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.6109  0.0000 14.7602 6.6158 Indeterminate
1972 0.0000 2.9736  8.0956 4.6959 Gumbel
1973 0.0000 4.9356 30.7568 11.1398 Gumbel
1974  0.0000 18.1115 17.4646 3.7383 Gumbel
1975 32.4227  0.0000  9.8449 14.1354 Laplace
1976 47.1917  0.0000 12.9014 9.3305 Laplace
1977 43.3851  0.0000 10.2248 8.6672 Laplace
1978 25.0326  0.0000 10.0824 13.3281 Laplace
1979  0.0000 12.8629 12.9680 4.4247 Gumbel
1980  0.0000  7.9154 21.4868 9.0663 Gumbel
1981 27.2294  0.0000  7.6237 10.8225 Laplace
1982  10.5389  0.0000  3.2311 6.1257 Laplace
1983 14.1162  2.8547  0.0000 4.1818 Normal
1984 25.6938  5.0882  0.0795 0.0000 Indeterminate
1985 18.7675  8.9379  0.0000 2.8920 Normal
1986 19.7271  6.6002  0.0000 3.1516 Normal
1987 14.8960  4.0140  0.0000 3.9160 Normal
1988 20.2814  0.0000  1.0746 3.8280 Indeterminate
1989  7.5441  0.0000  0.2692 1.9895 Indeterminate
1990  9.9425  3.4125  0.0000 3.7664 Normal
1991  7.8900  5.7079  0.0000 3.8942 Normal
1992  10.9215  0.0000 4.7781 6.1701 Laplace
1993  44.5284  0.0000 10.3845 9.8257 Laplace
1994 64.6508  0.0000 12.1850 9.1061 Laplace
1995 56.8562  0.0000 13.8279 6.4328 Laplace
1996  43.9930  0.0000 11.2999 15.5903 Laplace
1997  2.1093  3.3571  0.0000 2.0435 Normal
1998  7.5874  0.0000  4.4933 5.9251 Laplace
1999  4.6673  0.0000 1.0708 3.5966 Indeterminate
2000  7.6927  0.0000 2.4272 4.0824 Laplace
2001 38.3049  0.0000 9.4112 13.7001 Laplace
2002 20.1184  0.0000 0.2978 2.4324 Indeterminate
2003 23.7352  0.0000  4.6893 8.9815 Laplace
2004 16.7945  0.0000  2.0477 6.3087 Laplace
2005 16.9670  0.0000 27.1431 18.8238 Laplace
2006  0.0000 12.4786 28.7439 7.8184 Gumbel
2007  0.0000 4.0376 15.5317 6.7430 Gumbel
2008 35.6794  0.0000 8.8519 13.1366 Laplace
2009 66.7494  0.0000 21.5226 17.2713 Laplace
2010 32.8471  0.0000 7.7107 10.1918 Laplace
2011  85.0401 0.0000 28.0029 32.2934 Laplace
2012 11.6869  0.0000  5.5551 7.9913 Laplace

Table B37: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 3 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 22 out
of 42 years (52.3%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 27 out of 42
years (64.2%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 4

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  8.1887  7.8953 0.4909 Indeterminate
1972 7.1142  0.0000  9.8190 6.4062 Laplace
1973 18.5179  0.0000  2.3690 4.5431 Laplace
1974 4.6065  0.0000 0.1167 0.1785 Indeterminate
1975 14.3793  3.0570  0.0000 2.1486 Normal
1976 21.8335  6.5183  0.8212 0.0000 Indeterminate
1977  47.9873  0.0000  5.4335 2.2057 Laplace
1978 38.7498  0.0000  8.5849 7.0642 Laplace
1979 17.2593 11.9304  0.0000 1.6964 Indeterminate
1980 0.6508  0.0825  5.2180 0.0000 Indeterminate
1981 50.5786  0.0000 14.3931 15.3496 Laplace
1982 18.6056  0.0000  9.4770 10.2574 Laplace
1983  4.5346  0.0000  4.3298 2.2464 Laplace
1984  0.0000 5.0289 16.7246 4.7813 Gumbel
1985  3.3327  0.0000 27.3045 11.8052 Laplace
1986  7.2162  0.0000 12.6874 6.9636 Laplace
1987 38.0254  0.0000 12.4419 13.9360 Laplace
1988 3.9165  0.0000 1.0758 0.1229 Indeterminate
1989 27.0167  0.0000  4.7805 6.7246 Laplace
1990 14.8284  0.3599  0.0000 2.0249 Indeterminate
1991 58.3465  0.0000  9.1448 5.2176 Laplace
1992 10.2627  6.5360  0.0000 1.6972 Indeterminate
1993 22.2476  0.0000  5.7813 7.2603 Laplace
1994 23.2594  0.0000 14.9927 13.5710 Laplace
1995 26.6194  0.0000 11.1561 13.2123 Laplace
1996 52.7184  0.0000 17.4521 18.1979 Laplace
1997 44.6302  0.0000 18.2143 19.8388 Laplace
1998  3.4777  0.0000 4.8684 2.1633 Laplace
1999  6.7424  0.0000 2.1461 2.4953 Laplace
2000 14.6462  0.0000 5.9618 7.1405 Laplace
2001 1.5674  0.0000 16.1275 6.7702 Indeterminate
2002  0.0000 7.8179 25.5121 7.6010 Gumbel
2003 19.9693  0.0000 18.1193 14.9275 Laplace
2004 0.3300  0.0000 26.1245 7.2170 Indeterminate
2005 0.0000  0.8300 11.1867 3.4884 Indeterminate
2006  0.0000 2.6668 17.5995 5.6124 Gumbel
2007  0.0000 14.8627 42.1314 7.2189 Gumbel
2008 0.0000  2.4957 10.9944 1.2514 Indeterminate
2009 31.8861  0.0000  7.7455 9.9219 Laplace
2010 36.9416  0.0000  9.9675 8.5021 Laplace
2011 154751  0.0000 21.4595 13.2830 Laplace
2012 32,9464  0.0000 18.6578 18.9558 Laplace

Table B38: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 4 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 25 out of 42 years (59.5%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 32 out of 42 years (76.1%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 4

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  8.1887  7.8953 2.6050 Gumbel
1972 7.1142  0.0000  9.8190 8.5203 Laplace
1973 18.5179  0.0000  2.3690 6.6572 Laplace
1974 4.6065  0.0000 0.1167 2.2925 Indeterminate
1975 14.3793  3.0570  0.0000 4.2626 Normal
1976 21.0123  5.6972  0.0000 1.2929 Indeterminate
1977  47.9873  0.0000  5.4335 4.3198 Laplace
1978 38.7498  0.0000  8.5849 9.1783 Laplace
1979 17.2593 11.9304  0.0000 3.8104 Normal
1980 0.5683  0.0000  5.1355 2.0316 Indeterminate
1981 50.5786  0.0000 14.3931 17.4636 Laplace
1982 18.6056  0.0000  9.4770 12.3715 Laplace
1983  4.5346  0.0000  4.3298 4.3605 Laplace
1984  0.0000 5.0289 16.7246 6.8954 Gumbel
1985  3.3327  0.0000 27.3045 13.9192 Laplace
1986  7.2162  0.0000 12.6874 9.0776 Laplace
1987 38.0254  0.0000 12.4419 16.0500 Laplace
1988 3.9165  0.0000 1.0758 2.2369 Indeterminate
1989 27.0167  0.0000  4.7805 8.8387 Laplace
1990 14.8284  0.3599  0.0000 4.1390 Indeterminate
1991 58.3465  0.0000  9.1448 7.3316 Laplace
1992 10.2627  6.5360  0.0000 3.8112 Normal
1993 22.2476  0.0000  5.7813 9.3744 Laplace
1994 23.2594  0.0000 14.9927 15.6851 Laplace
1995 26.6194  0.0000 11.1561 15.3264 Laplace
1996 52.7184  0.0000 17.4521 20.3119 Laplace
1997 44.6302  0.0000 18.2143 21.9529 Laplace
1998  3.4777  0.0000 4.8684 4.2774 Laplace
1999  6.7424  0.0000 2.1461 4.6093 Laplace
2000 14.6462  0.0000 5.9618 9.2546 Laplace
2001 1.5674  0.0000 16.1275 8.8842 Indeterminate
2002  0.0000 7.8179 25.5121 9.7151 Gumbel
2003 19.9693  0.0000 18.1193 17.0415 Laplace
2004 0.3300  0.0000 26.1245 9.3310 Indeterminate
2005 0.0000  0.8300 11.1867 5.6025 Indeterminate
2006  0.0000 2.6668 17.5995 7.7265 Gumbel
2007  0.0000 14.8627 42.1314 9.3330 Gumbel
2008  0.0000  2.4957 10.9944 3.3655 Gumbel
2009 31.8861  0.0000  7.7455 12.0360 Laplace
2010 36.9416  0.0000  9.9675 10.6162 Laplace
2011 154751  0.0000 21.4595 15.3970 Laplace
2012 32,9464  0.0000 18.6578 21.0698 Laplace

Table B39: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 4 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 25 out
of 42 years (59.5%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 32 out of 42
years (76.1%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 5

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971  40.9563  0.0000 19.2115 18.4371 Laplace
1972 0.0000 2.1808  9.5046 2.5138 Gumbel
1973 9.5919  0.0000 12.4709 6.9684 Laplace
1974 1.1233 10.9931  4.3768 0.0000 Indeterminate
1975 0.0000 10.2356  5.7604 0.5119 Indeterminate
1976 17.0479  2.7291  0.0000 2.0467 Normal
1977  4.8574  0.0000 2.2650 1.2854 Indeterminate
1978 56.3229  0.0000  5.0223 1.4414 Indeterminate
1979  5.7943 14.7592  0.0000 2.1381 Normal
1980 7.2810  0.0000  0.6406 0.3280 Indeterminate
1981 0.0000 1.5012  2.3777 0.0333 Indeterminate
1982 0.9792  7.7308  0.9573 0.0000 Indeterminate
1983 3.1129 1.7257  0.2582 0.0000 Indeterminate
1984  7.3021  8.5139  0.0000 1.0489 Indeterminate
1985 25.0601  0.9332  0.0000 0.4118 Indeterminate
1986  0.0000 11.4089  5.7471 1.6086 Indeterminate
1987 17.6837  0.0000  3.0768 5.1425 Laplace
1988 40.8113  0.0000 15.2021 17.2553 Laplace
1989 0.4155  4.5294  1.7680 0.0000 Indeterminate
1990 30.4020  0.0000 10.7011 12.4005 Laplace
1991 0.0000  3.6739  4.5262 1.1962 Indeterminate
1992  8.3515  0.0000 1.9314 2.6387 Indeterminate
1993 19.0174  2.8575  0.0000 1.5827 Indeterminate
1994  30.2007  0.0000  3.4668 3.0093 Laplace
1995 51.7526  0.0000 14.8544 9.8737 Laplace
1996 6.1405  0.0000  1.9092 2.0852 Indeterminate
1997 26.4143  0.0000 2.7614 4.1581 Laplace
1998 76.1989  0.0000 17.7042 10.0343 Laplace
1999 37.8980  0.0000  1.4236 1.5076 Indeterminate
2000 16.7134  2.0495  0.0000 1.8199 Indeterminate
2001 0.0000  0.9608  3.9692 0.4371 Indeterminate
2002 25.2846  0.0000  9.0044 10.2553 Laplace
2003 17.0307  0.9718  0.0000 2.0777 Indeterminate
2004 11.7180  0.0000 11.3308 8.2133 Laplace
2005  0.0000 14.6003 34.7777 6.3930 Gumbel
2006 20.2618  0.0000 18.6031 13.3757 Laplace
2007 14.1918  0.0000 24.0044 14.4452 Laplace
2008 13.5595  0.0000 37.3089 22.0050 Laplace
2009 13.5600  0.0000 36.7635 22.9525 Laplace
2010 18.8273  0.0000 11.4307 11.9522 Laplace
2011 12.8460  0.0000  2.8117 4.0067 Laplace
2012 8.1846  0.0000 29.3198 16.6619 Laplace

Table B40: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 5 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 20 out of 42 years (47.6%), AIC, difference statistics suggest
that the best approximating model is indeterminate for the profit rate distribution. However, if
the cases with Aaic,, € (0,2] are included, in 29 out of 42 years (69%), the statistics suggest
that the Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 5

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971  40.9563  0.0000 19.2115 20.5511 Laplace
1972 0.0000 2.1808  9.5046 4.6278 Gumbel
1973 9.5919  0.0000 12.4709 9.0825 Laplace
1974 0.0000  9.8698  3.2535 0.9908 Indeterminate
1975  0.0000 10.2356  5.7604 2.6260 Gumbel
1976 17.0479  2.7291  0.0000 4.1608 Normal
1977  4.8574  0.0000 2.2650 3.3995 Laplace
1978 56.3229  0.0000  5.0223 3.5555 Laplace
1979  5.7943 14.7592  0.0000 4.2522 Normal
1980 7.2810  0.0000  0.6406 2.4421 Indeterminate
1981 0.0000 1.5012  2.3777 2.1473 Indeterminate
1982 0.0219  6.7735  0.0000 1.1567 Indeterminate
1983 2.8547  1.4675  0.0000 1.8558 Indeterminate
1984  7.3021  8.5139  0.0000 3.1629 Normal
1985 25.0601  0.9332  0.0000 2.5259 Indeterminate
1986  0.0000 11.4089  5.7471 3.7226 Gumbel
1987 17.6837  0.0000  3.0768 7.2566 Laplace
1988 40.8113  0.0000 15.2021 19.3693 Laplace
1989 0.0000  4.1139  1.3525 1.6986 Indeterminate
1990 30.4020  0.0000 10.7011 14.5145 Laplace
1991 0.0000 3.6739  4.5262 3.3103 Gumbel
1992  8.3515  0.0000 1.9314 4.7527 Indeterminate
1993 19.0174  2.8575  0.0000 3.6967 Normal
1994  30.2007  0.0000  3.4668 5.1233 Laplace
1995 51.7526  0.0000 14.8544 11.9877 Laplace
1996 6.1405  0.0000  1.9092 4.1993 Indeterminate
1997 26.4143  0.0000 2.7614 6.2722 Laplace
1998 76.1989  0.0000 17.7042 12.1484 Laplace
1999 37.8980  0.0000  1.4236 3.6216 Indeterminate
2000 16.7134  2.0495  0.0000 3.9339 Normal
2001 0.0000  0.9608  3.9692 2.5511 Indeterminate
2002 25.2846  0.0000  9.0044 12.3693 Laplace
2003 17.0307  0.9718  0.0000 4.1918 Indeterminate
2004 11.7180  0.0000 11.3308 10.3273 Laplace
2005  0.0000 14.6003 34.7777 8.5070 Gumbel
2006 20.2618  0.0000 18.6031 15.4898 Laplace
2007 14.1918  0.0000 24.0044 16.5593 Laplace
2008 13.5595  0.0000 37.3089 24.1191 Laplace
2009 13.5600  0.0000 36.7635 25.0665 Laplace
2010 18.8273  0.0000 11.4307 14.0663 Laplace
2011 12.8460  0.0000  2.8117 6.1208 Laplace
2012 8.1846  0.0000 29.3198 18.7760 Laplace

Table B41: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 5 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 20 out
of 42 years (47.6%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 29 out of 42
years (69%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 6

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 8.9661 28.0772 4.9909 Gumbel
1972 18.1290  0.0000 22.0960 15.4641 Laplace
1973 1.7846  0.0000 14.7103 3.3015 Indeterminate
1974  8.7851  0.0000 1.7334 2.2240 Indeterminate
1975 16.9046  0.5317  0.0000 2.0284 Indeterminate
1976 58.1149  0.0000 14.0151 13.1386 Laplace
1977  19.6275  4.1256  0.0000 0.2258 Indeterminate
1978  0.0000 10.7665 13.4272 5.0164 Gumbel
1979  0.0000  5.5379 14.2757 4.7102 Gumbel
1980 2.6792  2.1039  1.2799 0.0000 Indeterminate
1981 44.0593  0.0000 17.9451 19.8534 Laplace
1982  96.9139  0.0000 36.7337 27.7048 Laplace
1983 15.6569 1.1837  0.0000 1.9590 Indeterminate
1984  0.0000 2.6371  8.5750 2.6657 Gumbel
1985  3.9032  0.0000  3.2002 2.3243 Laplace
1986 21.7599  0.0000 4.2732 6.3850 Laplace
1987 48.0197  0.0000 14.2843 15.6521 Laplace
1988 6.7489  5.8607  0.0000 1.4241 Indeterminate
1989  0.8014  7.9022  0.8423 0.0000 Indeterminate
1990 0.0000 11.3553  5.1598 1.1375 Indeterminate
1991  0.0000 7.6322  9.0275 2.5247 Gumbel
1992  0.0000 7.4234 15.8065 3.7054 Gumbel
1993  0.4224  0.0000 3.6818 0.9237 Indeterminate
1994  15.2472  0.0882  0.0000 1.9017 Indeterminate
1995 9.9354  0.0000 1.6886 2.8339 Indeterminate
1996 31.2006  0.0000 18.0578 17.8356 Laplace
1997 23.6811  0.0000 10.1576 10.3737 Laplace
1998  8.9268  0.0000 5.6882 4.5283 Laplace
1999 29.4006  0.0000 9.5133 11.5373 Laplace
2000 38.7525  0.0000 8.0474 9.1758 Laplace
2001 11.6796  4.4836  0.0000 2.1290 Normal
2002 24.6947  0.0000 0.0178 2.1942 Indeterminate
2003 22.8251  0.0000  8.0455 9.2630 Laplace
2004 15.7558  0.0000 12.0413 9.7245 Laplace
2005 17.7754  0.0000  6.8458 7.3673 Laplace
2006 1.8321  0.0000  8.6492 2.6260 Indeterminate
2007 13.5828  0.0000  9.1346 7.8030 Laplace
2008 13.8399  0.0000 23.6262 14.4846 Laplace
2009 16.8933  0.0000 21.6976 15.7967 Laplace
2010 69.9622  0.0000 24.4404 26.6168 Laplace
2011  27.0718  0.0000 9.4721 11.5540 Laplace
2012 6.5916  0.0000 10.6652 5.9274 Laplace

Table B42: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 6 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC. ;in (see Burnham and An-
derson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 30 out of 42 years (71.4%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 6

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 8.9661 28.0772 7.1050 Gumbel
1972 18.1290  0.0000 22.0960 17.5782 Laplace
1973 1.7846  0.0000 14.7103 5.4155 Indeterminate
1974  8.7851  0.0000 1.7334 4.3381 Indeterminate
1975 16.9046  0.5317  0.0000 4.1425 Indeterminate
1976 58.1149  0.0000 14.0151 15.2527 Laplace
1977  19.6275  4.1256  0.0000 2.3399 Normal
1978  0.0000 10.7665 13.4272 7.1305 Gumbel
1979  0.0000  5.5379 14.2757 6.8243 Gumbel
1980 1.3994  0.8240  0.0000 0.8342 Indeterminate
1981 44.0593  0.0000 17.9451 21.9675 Laplace
1982  96.9139  0.0000 36.7337 29.8188 Laplace
1983 15.6569 1.1837  0.0000 4.0731 Indeterminate
1984  0.0000 2.6371  8.5750 4.7798 Gumbel
1985  3.9032  0.0000  3.2002 4.4384 Laplace
1986 21.7599  0.0000 4.2732 8.4991 Laplace
1987 48.0197  0.0000 14.2843 17.7662 Laplace
1988  6.7489  5.8607  0.0000 3.5382 Normal
1989 0.0000  7.1009  0.0409 1.3127 Indeterminate
1990  0.0000 11.3553  5.1598 3.2515 Gumbel
1991  0.0000 7.6322  9.0275 4.6388 Gumbel
1992  0.0000 7.4234 15.8065 5.8195 Gumbel
1993  0.4224  0.0000 3.6818 3.0378 Indeterminate
1994  15.2472  0.0882  0.0000 4.0157 Indeterminate
1995 9.9354  0.0000 1.6886 4.9480 Indeterminate
1996 31.2006  0.0000 18.0578 19.9497 Laplace
1997 23.6811  0.0000 10.1576 12.4878 Laplace
1998  8.9268  0.0000 5.6882 6.6424 Laplace
1999 29.4006  0.0000 9.5133 13.6514 Laplace
2000 38.7525  0.0000 8.0474 11.2899 Laplace
2001 11.6796  4.4836  0.0000 4.2431 Normal
2002 24.6947  0.0000 0.0178 4.3083 Indeterminate
2003 22.8251  0.0000  8.0455 11.3771 Laplace
2004 15.7558  0.0000 12.0413 11.8385 Laplace
2005 17.7754  0.0000  6.8458 9.4813 Laplace
2006 1.8321  0.0000  8.6492 4.7401 Indeterminate
2007 13.5828  0.0000  9.1346 9.9171 Laplace
2008 13.8399  0.0000 23.6262 16.5987 Laplace
2009 16.8933  0.0000 21.6976 17.9107 Laplace
2010 69.9622  0.0000 24.4404 28.7308 Laplace
2011 27.0718  0.0000 9.4721 13.6681 Laplace
2012 6.5916  0.0000 10.6652 8.0415 Laplace

Table B43: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class xx in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 7, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 21
out of 42 years (50%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 31 out of 42
years (73.8%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 7

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 17.7892  0.0000  0.8013 2.0785 Indeterminate
1972 0.0000 17.8300 21.6908 1.8776 Indeterminate
1973 0.9582 20.3138 32.7865 0.0000 Indeterminate
1974 33.4435  0.0000 10.5734 11.4608 Laplace
1975 44.4590  0.0000 12.0926 14.2512 Laplace
1976 41.1824  5.7411  5.1300 0.0000  Skew Normal
1977 2.0891  4.2925  0.0000 0.1199 Indeterminate
1978 8.9782  0.1440  0.0000 1.1924 Indeterminate
1979 5.7144  3.0525  0.4466 0.0000 Indeterminate
1980 0.0000  1.1705 20.9223 6.7390 Indeterminate
1981 31.5730  0.0000 12.5393 14.1533 Laplace
1982  6.6630  0.0000 4.3744 3.8457 Laplace
1983 61.6578  0.0000 16.5161 11.7910 Laplace
1984  0.0000  3.5945  1.4740 0.7638 Indeterminate
1985 19.5851  0.0000  7.7879 8.9623 Laplace
1986  0.0000  7.4734  0.8445 0.2247 Indeterminate
1987 31.8861  0.0000  1.6552 3.2399 Indeterminate
1988 2.5448  1.9232 1.1371 0.0000 Indeterminate
1989  0.0000 8.1923 13.6242 2.7579 Gumbel
1990 0.0000 19.7671 25.3519 1.2661 Indeterminate
1991 0.0635  4.8799  6.3411 0.0000 Indeterminate
1992 0.9577  5.5497  4.5917 0.0000 Indeterminate
1993 16.1740  0.0000  2.2963 3.8672 Laplace
1994  45.6439 1.0958  5.8387 0.0000 Indeterminate
1995 32,7879  0.3324  2.4427 0.0000 Indeterminate
1996  29.9659  0.0000  7.8340 9.9817 Laplace
1997 21.3761  0.0000  3.8545 5.8883 Laplace
1998 34.5946  0.0000 12.0983 14.2747 Laplace
1999 30.4674  3.2807  2.3839 0.0000 Skew Normal
2000 20.9020  0.0000  8.8548 9.1298 Laplace
2001 5.7815  0.0000 18.4520 8.2991 Laplace
2002 84.6691  0.0000 29.3879 21.0516 Laplace
2003 85.0265  0.0000 38.4501 37.3331 Laplace
2004  0.0000 12.5078 25.0459 3.9312 Gumbel
2005  8.4943  0.0000 35.9870 17.6308 Laplace
2006 12.2215  5.9087  0.0000 1.8633 Indeterminate
2007  0.0000  4.4922 10.5732 3.3407 Gumbel
2008 81.3814  0.0000 30.7963 32.7717 Laplace
2009 20.0528  0.0000 15.9506 14.6043 Laplace
2010 26.5767  0.0000 11.7435 12.8331 Laplace
2011 0.0000 17.5928 21.6869 1.7992 Indeterminate
2012 0.0000 11.4840 21.8770 5.0113 Gumbel

Table B44: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 7 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 18 out of 42 years (42.8%), AIC.. difference statistics suggest
that the best approximating model is indeterminate for the profit rate distribution. However, if
the cases with Aaic,, € (0,2] are included, in 25 out of 42 years (59.5%), the statistics suggest
that the Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 7

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 17.7892  0.0000  0.8013 4.1926 Indeterminate
1972 0.0000 17.8300 21.6908 3.9917 Gumbel
1973 0.0000 19.3556 31.8283 1.1559 Indeterminate
1974 33.4435  0.0000 10.5734 13.5748 Laplace
1975 44.4590  0.0000 12.0926 16.3652 Laplace
1976  39.0683  3.6270  3.0159 0.0000  Skew Normal
1977 2.0891  4.2925  0.0000 2.2340 Normal
1978  8.9782  0.1440  0.0000 3.3065 Indeterminate
1979 5.2678  2.6060  0.0000 1.6675 Indeterminate
1980 0.0000  1.1705 20.9223 8.8530 Indeterminate
1981 31.5730  0.0000 12.5393 16.2674 Laplace
1982  6.6630  0.0000 4.3744 5.9598 Laplace
1983 61.6578  0.0000 16.5161 13.9051 Laplace
1984  0.0000  3.5945  1.4740 2.8779 Indeterminate
1985 19.5851  0.0000  7.7879 11.0764 Laplace
1986  0.0000  7.4734  0.8445 2.3387 Indeterminate
1987 31.8861  0.0000  1.6552 5.3540 Indeterminate
1988 1.4077  0.7861  0.0000 0.9770 Indeterminate
1989  0.0000 8.1923 13.6242 4.8720 Gumbel
1990  0.0000 19.7671 25.3519 3.3802 Gumbel
1991 0.0000 4.8164 6.2776 2.0505 Gumbel
1992  0.0000 4.5920  3.6340 1.1564 Indeterminate
1993 16.1740  0.0000  2.2963 5.9813 Laplace
1994  44.5481  0.0000  4.7428 1.0182 Indeterminate
1995 324555  0.0000  2.1103 1.7817 Indeterminate
1996  29.9659  0.0000  7.8340 12.0958 Laplace
1997 21.3761  0.0000  3.8545 8.0023 Laplace
1998 34.5946  0.0000 12.0983 16.3887 Laplace
1999 28.3533  1.1666  0.2699 0.0000 Indeterminate
2000 20.9020  0.0000  8.8548 11.2438 Laplace
2001 5.7815  0.0000 18.4520 10.4132 Laplace
2002 84.6691  0.0000 29.3879 23.1656 Laplace
2003 85.0265  0.0000 38.4501 39.4471 Laplace
2004  0.0000 12.5078 25.0459 6.0453 Gumbel
2005  8.4943  0.0000 35.9870 19.7449 Laplace
2006 12.2215  5.9087  0.0000 3.9774 Normal
2007  0.0000  4.4922 10.5732 5.4548 Gumbel
2008 81.3814  0.0000 30.7963 34.8857 Laplace
2009 20.0528  0.0000 15.9506 16.7184 Laplace
2010 26.5767  0.0000 11.7435 14.9472 Laplace
2011 0.0000 17.5928 21.6869 3.9132 Gumbel
2012 0.0000 11.4840 21.8770 7.1254 Gumbel

Table B45: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 7 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 18 out
of 42 years (42.8%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 26 out of 42
years (61.9%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 8

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 15.7622 23.5766 2.8206 Gumbel
1972 0.0000 9.8276 21.3115 4.4877 Gumbel
1973 2.9884 23.8340 15.6022 0.0000  Skew Normal
1974  2.8642 18.8723 22.1910 0.0000  Skew Normal
1975 44.1876  0.0000 13.9081 14.8698 Laplace
1976 10.3389  0.0000  2.6235 4.1438 Laplace
1977  8.8316  9.2864  0.0000 1.6844 Indeterminate
1978  0.0000 2.8672  3.8394 1.0268 Indeterminate
1979 30.6380  0.0000  8.1946 9.4517 Laplace
1980  0.0000  7.3229 11.0107 2.8646 Gumbel
1981 0.3326  0.0000 21.1735 8.7955 Indeterminate
1982 0.0000 6.3515  9.8495 3.0931 Gumbel
1983 19.9635  0.0000 16.6092 13.5047 Laplace
1984  0.0000 16.6538 15.7809 2.6137 Gumbel
1985  0.0000 16.4416 15.6800 2.5963 Gumbel
1986  0.0000 14.0592  6.1406 1.1728 Indeterminate
1987 10.1028  8.0184  0.0000 1.8079 Indeterminate
1988 0.8571 12.6452  0.0000 0.1556 Indeterminate
1989 12.5924  2.2047  0.0000 1.4052 Indeterminate
1990 14.8600  0.0000 15.7854 12.0759 Laplace
1991 17.3068  0.0000 14.4026 9.6255 Laplace
1992  24.5799  0.0000  7.0800 8.4839 Laplace
1993 14.7003  2.2260  0.0000 2.1034 Normal
1994 1.4001  0.4949  1.4105 0.0000 Indeterminate
1995 16.6886  0.0000 11.1422 11.0591 Laplace
1996  9.1430  0.0000 10.0442 6.5532 Laplace
1997 21.0700  0.0000  7.2142 8.4000 Laplace
1998 32.7740  0.0000  4.2546 5.2161 Laplace
1999 14.3921  0.0000 14.6438 11.7693 Laplace
2000  3.9293  0.0000 13.7322 6.5423 Laplace
2001 20.0143  0.0000 16.7687 13.3129 Laplace
2002 29.5260  0.0000 10.9757 12.7489 Laplace
2003 52.1393  0.0000 15.2134 6.9403 Laplace
2004 424415  0.0000 43.4158 36.6862 Laplace
2005  0.0000 6.7018 59.9760 22.5552 Gumbel
2006  0.0000 4.6120 31.1157 10.2153 Gumbel
2007 75.7164  0.0000 18.9266 14.9445 Laplace
2008 80.4946  0.0000 14.4641 15.5963 Laplace
2009 10.1388  0.0000 40.4460 21.0879 Laplace
2010 79.0127  0.0000 31.0899 28.6957 Laplace
2011 0.0000 2.2516  6.9219 1.7788 Indeterminate
2012 0.0000  6.2627 51.2619 17.8522 Gumbel

Table B46: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 8 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC. ;in (see Burnham and An-
derson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 23 out of 42 years (54.7%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 8

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 15.7622 23.5766 4.9347 Gumbel
1972 0.0000 9.8276 21.3115 6.6018 Gumbel
1973 0.8744 21.7199 13.4882 0.0000 Indeterminate
1974  0.7502 16.7583 20.0769 0.0000 Indeterminate
1975 44.1876  0.0000 13.9081 16.9839 Laplace
1976 10.3389  0.0000  2.6235 6.2579 Laplace
1977  8.8316  9.2864  0.0000 3.7985 Normal
1978  0.0000 2.8672  3.8394 3.1408 Gumbel
1979 30.6380  0.0000  8.1946 11.5657 Laplace
1980  0.0000  7.3229 11.0107 4.9787 Gumbel
1981 0.3326  0.0000 21.1735 10.9095 Indeterminate
1982  0.0000 6.3515  9.8495 5.2071 Gumbel
1983 19.9635  0.0000 16.6092 15.6188 Laplace
1984  0.0000 16.6538 15.7809 4.7277 Gumbel
1985  0.0000 16.4416 15.6800 4.7103 Gumbel
1986  0.0000 14.0592  6.1406 3.2869 Gumbel
1987 10.1028  8.0184  0.0000 3.9219 Normal
1988 0.8571 12.6452  0.0000 2.2697 Indeterminate
1989 12.5924  2.2047  0.0000 3.5193 Normal
1990 14.8600  0.0000 15.7854 14.1900 Laplace
1991 17.3068  0.0000 14.4026 11.7396 Laplace
1992  24.5799  0.0000  7.0800 10.5979 Laplace
1993 14.7003  2.2260  0.0000 4.2174 Normal
1994 0.9052  0.0000 0.9156 1.6192 Indeterminate
1995 16.6886  0.0000 11.1422 13.1731 Laplace
1996  9.1430  0.0000 10.0442 8.6672 Laplace
1997 21.0700  0.0000  7.2142 10.5140 Laplace
1998 32.7740  0.0000  4.2546 7.3302 Laplace
1999 14.3921  0.0000 14.6438 13.8833 Laplace
2000  3.9293  0.0000 13.7322 8.6564 Laplace
2001 20.0143  0.0000 16.7687 15.4270 Laplace
2002 29.5260  0.0000 10.9757 14.8630 Laplace
2003 52.1393  0.0000 15.2134 9.0543 Laplace
2004 42.4415  0.0000 43.4158 38.8002 Laplace
2005  0.0000 6.7018 59.9760 24.6693 Gumbel
2006  0.0000 4.6120 31.1157 12.3294 Gumbel
2007 75.7164  0.0000 18.9266 17.0585 Laplace
2008 80.4946  0.0000 14.4641 17.7104 Laplace
2009 10.1388  0.0000 40.4460 23.2020 Laplace
2010 79.0127  0.0000 31.0899 30.8097 Laplace
2011 0.0000 2.2516  6.9219 3.8929 Gumbel
2012 0.0000  6.2627 51.2619 19.9662 Gumbel

Table B47: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 8 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 7, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 21
out of 42 years (50%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 23 out of 42
years (54.7%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 9

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 1.7485  6.4253 1.1289 Indeterminate
1972 0.0000 16.1888 27.5981 4.0612 Gumbel
1973 1.8641 20.8397 30.9763 0.0000 Indeterminate
1974 0.0000  9.1404 24.2357 6.9089 Gumbel
1975 47.6170  0.0000 17.9180 18.7023 Laplace
1976 22.9834  0.0000 7.7966 8.2651 Laplace
1977 61.8801  0.0000 20.5730 22.0803 Laplace
1978  0.0000  4.9918 19.9870 5.0646 Gumbel
1979 6.4237  0.0000 2.1739 1.4093 Indeterminate
1980 3.6887  2.6011  1.3327 0.0000 Indeterminate
1981 14.6168  0.0000  4.3276 3.8749 Laplace
1982 0.0000 1.2142 14.6359 4.6685 Indeterminate
1983 0.0000  9.8079  8.3482 1.6258 Indeterminate
1984 77.5548  0.0000 21.0852 19.8198 Laplace
1985  0.0000 14.4201 20.7371 3.6417 Gumbel
1986 33.1500  0.0000  9.1443 10.5237 Laplace
1987  9.2564  0.0000  4.9655 4.9221 Laplace
1988 36.0026  0.0000 15.0414 16.7869 Laplace
1989  0.0000  3.5887  9.1626 3.1222 Gumbel
1990  8.8994  0.0000 14.9905 8.4223 Laplace
1991 11.6583  0.0000 12.1013 9.6671 Laplace
1992  26.0349  0.0000 13.9987 13.4662 Laplace
1993 1.7010  0.0000  2.4851 0.8245 Indeterminate
1994 24.1005  0.0000  3.5015 5.4642 Laplace
1995 13.4601  0.0000  8.0797 7.7040 Laplace
1996 40.1646  0.0000 15.9254 17.8234 Laplace
1997  0.0000 5.8524 12.3228 3.5322 Gumbel
1998 27.4989  0.0000 8.5794 9.1771 Laplace
1999  4.1604  0.0000 2.3937 1.4720 Indeterminate
2000  2.2000 5.0064  1.0781 0.0000 Indeterminate
2001 0.0000  7.9670 10.8356 0.9845 Indeterminate
2002  5.7338  0.0000 16.5632 7.3234 Laplace
2003 30.5872  0.0000 27.0526 22.1866 Laplace
2004  5.4837  0.0000 25.0412 11.0028 Laplace
2005 26.8650  0.0000 50.9148 30.1180 Laplace
2006  0.0000 6.5148 58.6666 16.9287 Gumbel
2007  0.0000 10.2706 16.3808 3.5028 Gumbel
2008 0.0000  0.4104  6.1820 0.7226 Indeterminate
2009 25.1752  0.0000 16.9837 15.9313 Laplace
2010  2.1597  0.0000  7.4886 2.2289 Laplace
2011 0.0000  3.7094  3.3386 0.9156 Indeterminate
2012 0.0000 14.7198  8.6412 1.6152 Indeterminate

Table B48: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 9 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC. ;in (see Burnham and An-
derson, 2002). As the last column shows, in 21 out of 42 years (50%), AIC, difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 27 out of 42 years (64.2%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 9

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 1.7485  6.4253 3.2430 Indeterminate
1972 0.0000 16.1888 27.5981 6.1752 Gumbel
1973 0.0000 18.9755 29.1122 0.2499 Indeterminate
1974 0.0000  9.1404 24.2357 9.0230 Gumbel
1975  47.6170  0.0000 17.9180 20.8163 Laplace
1976 22.9834  0.0000  7.7966 10.3791 Laplace
1977  61.8801  0.0000 20.5730 24.1944 Laplace
1978 0.0000  4.9918 19.9870 7.1787 Gumbel
1979 6.4237  0.0000 2.1739 3.5234 Laplace
1980  2.3560  1.2684  0.0000 0.7813 Indeterminate
1981 14.6168  0.0000  4.3276 5.9889 Laplace
1982 0.0000  1.2142 14.6359 6.7825 Indeterminate
1983  0.0000  9.8079  8.3482 3.7398 Gumbel
1984  77.5548  0.0000 21.0852 21.9338 Laplace
1985  0.0000 14.4201 20.7371 5.7557 Gumbel
1986  33.1500  0.0000  9.1443 12.6377 Laplace
1987  9.2564  0.0000  4.9655 7.0362 Laplace
1988 36.0026  0.0000 15.0414 18.9010 Laplace
1989  0.0000  3.5887  9.1626 5.2362 Gumbel
1990  8.8994  0.0000 14.9905 10.5364 Laplace
1991 11.6583  0.0000 12.1013 11.7812 Laplace
1992 26.0349  0.0000 13.9987 15.5803 Laplace
1993  1.7010  0.0000  2.4851 2.9386 Indeterminate
1994 24.1005  0.0000  3.5015 7.5783 Laplace
1995 13.4601  0.0000  8.0797 9.8180 Laplace
1996 40.1646  0.0000 15.9254 19.9375 Laplace
1997 0.0000  5.8524 12.3228 5.6463 Gumbel
1998 27.4989  0.0000  8.5794 11.2912 Laplace
1999  4.1604  0.0000  2.3937 3.5860 Laplace
2000  1.1219  3.9283  0.0000 1.0360 Indeterminate
2001 0.0000  7.9670 10.8356 3.0986 Gumbel
2002 5.7338  0.0000 16.5632 9.4374 Laplace
2003 30.5872  0.0000 27.0526 24.3006 Laplace
2004 5.4837  0.0000 25.0412 13.1169 Laplace
2005 26.8650  0.0000 50.9148 32.2321 Laplace
2006  0.0000  6.5148 58.6666 19.0427 Gumbel
2007  0.0000 10.2706 16.3808 5.6168 Gumbel
2008  0.0000  0.4104 6.1820 2.8366 Indeterminate
2009 25.1752  0.0000 16.9837 18.0454 Laplace
2010  2.1597  0.0000  7.4886 4.3429 Laplace
2011 0.0000  3.7094  3.3386 3.0296 Gumbel
2012 0.0000 14.7198  8.6412 3.7292 Gumbel

Table B49: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 9 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 23 out
of 42 years (54.7%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 28 out of 42
years (66.6%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.
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AIC, Difference: Total Sales Class 10

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  8.7327 29.2509 8.0714 Gumbel
1972 0.0000 12.7275 21.4153 3.5754 Gumbel
1973 0.6015  5.4092  8.9309 0.0000 Indeterminate
1974 0.0000 11.0178 10.3366 1.9892 Indeterminate
1975  19.0586  0.0000 22.1678 15.0585 Laplace
1976  28.7811  0.0000 14.1395 13.0148 Laplace
1977 116.5804  0.0000 43.2798 36.5162 Laplace
1978 0.0000  6.8882 15.7014 4.8538 Gumbel
1979  41.0747  0.0000 17.7652 18.3213 Laplace
1980 0.0000 14.4532 20.1827 2.4837 Gumbel
1981 2.9490  0.0000  4.4470 0.9918 Indeterminate
1982 0.0000  1.1879 51.5569 18.9808 Indeterminate
1983  64.4827  0.0000 56.7735 46.8513 Laplace
1984 0.0000 12.1493 32.0878 5.8150 Gumbel
1985 0.0000  8.9925 25.7507 77977 Gumbel
1986 2.1846 15.7761 18.4516 0.0000 Skew Normal
1987 0.8691  0.0000 10.8193 1.7739 Indeterminate
1988 0.0000  9.2059 32.6394 9.9525 Gumbel
1989 1.6283  0.0000  6.0805 2.4533 Indeterminate
1990 0.0000 12.2082 13.4176 3.1338 Gumbel
1991 1.3649  0.0000 13.3527 5.1450 Indeterminate
1992  22.5776  0.0000 6.7365 8.2043 Laplace
1993  12.4875  0.0000 13.8251 11.0767 Laplace
1994  34.4642  0.0000 23.8043 22.6367 Laplace
1995 24.8863  0.0000  8.8267 10.9262 Laplace
1996  14.9398  0.2582  0.0000 2.0559 Indeterminate
1997 1.6066  1.7445  1.4657 0.0000 Indeterminate
1998 0.0000  8.4899 17.5601 5.0980 Gumbel
1999 0.0000 4.8674  5.3544 0.9691 Indeterminate
2000 27.1651  0.0000 15.1245 14.9492 Laplace
2001 78.9440  0.0000 25.0594 27.2358 Laplace
2002  24.0947  0.0000 8.6558 9.5483 Laplace
2003 0.2460  0.0000  5.4140 0.6819 Indeterminate
2004 0.0000 13.1478 18.6985 4.2802 Gumbel
2005 0.0000 10.6933  9.5379 1.2304 Indeterminate
2006 0.0000 15.4078 23.7182 3.0200 Gumbel
2007 0.0000 11.5908 54.7133 13.7144 Gumbel
2008 0.0000 12.2750 40.7046 7.5874 Gumbel
2009  16.9734  0.0000  1.8888 4.0522 Indeterminate
2010  21.1925  0.0000  7.7963 9.4504 Laplace
2011 0.0000  4.0368 17.0504 3.8186 Gumbel
2012 25.8094  0.0000 11.1760 12.7446 Laplace

Table B50: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 10 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 14 out of 42 years (33.3%), AIC, difference statistics suggest
that both Gumbel and Laplace distribution are good alternatives for the profit rate distributions.
If the cases with Aaic, , € (0,2] are included, both Gumbel and Laplace distributions remain as
good competing models against one another. The results are as follows. Gumbel: 24 out of 42
years (57.1%); Laplace: 23 out of 42 years (54.7%). Overall, the model selection results imply
that, as a potential benchmark for the annual empirical densities of profit rates in this class, the
Laplace distribution is a nonneglible alternative to a Gumbel distribution.
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BIC Difference: Total Sales Class 10

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  8.7327 29.2509 10.1855 Gumbel
1972 0.0000 12.7275 21.4153 5.6895 Gumbel
1973 0.0000  4.8077  8.3294 1.5125 Indeterminate
1974 0.0000 11.0178 10.3366 4.1033 Gumbel
1975  19.0586  0.0000 22.1678 17.1725 Laplace
1976  28.7811  0.0000 14.1395 15.1289 Laplace
1977 116.5804  0.0000 43.2798 38.6303 Laplace
1978 0.0000  6.8882 15.7014 6.9679 Gumbel
1979  41.0747  0.0000 17.7652 20.4353 Laplace
1980 0.0000 14.4532 20.1827 4.5978 Gumbel
1981 2.9490  0.0000  4.4470 3.1058 Laplace
1982 0.0000  1.1879 51.5569 21.0949 Indeterminate
1983  64.4827  0.0000 56.7735 48.9653 Laplace
1984 0.0000 12.1493 32.0878 7.9291 Gumbel
1985 0.0000  8.9925 25.7507 9.9118 Gumbel
1986 0.0705 13.6620 16.3375 0.0000 Indeterminate
1987 0.8691  0.0000 10.8193 3.8879 Indeterminate
1988 0.0000  9.2059 32.6394 12.0666 Gumbel
1989 1.6283  0.0000  6.0805 4.5674 Indeterminate
1990 0.0000 12.2082 13.4176 5.2478 Gumbel
1991 1.3649  0.0000 13.3527 7.2590 Indeterminate
1992  22.5776  0.0000 6.7365 10.3183 Laplace
1993  12.4875  0.0000 13.8251 13.1908 Laplace
1994  34.4642  0.0000 23.8043 24.7507 Laplace
1995 24.8863  0.0000  8.8267 13.0403 Laplace
1996  14.9398  0.2582  0.0000 4.1700 Indeterminate
1997 0.1408  0.2788  0.0000 0.6483 Indeterminate
1998 0.0000  8.4899 17.5601 7.2120 Gumbel
1999 0.0000 4.8674  5.3544 3.0832 Gumbel
2000 27.1651  0.0000 15.1245 17.0633 Laplace
2001 78.9440  0.0000 25.0594 29.3499 Laplace
2002  24.0947  0.0000 8.6558 11.6624 Laplace
2003 0.2460  0.0000  5.4140 2.7959 Indeterminate
2004 0.0000 13.1478 18.6985 6.3942 Gumbel
2005 0.0000 10.6933  9.5379 3.3445 Gumbel
2006 0.0000 15.4078 23.7182 5.1341 Gumbel
2007 0.0000 11.5908 54.7133 15.8285 Gumbel
2008 0.0000 12.2750 40.7046 9.7014 Gumbel
2009  16.9734  0.0000  1.8888 6.1663 Indeterminate
2010  21.1925  0.0000  7.7963 11.5645 Laplace
2011 0.0000  4.0368 17.0504 5.9326 Gumbel
2012 25.8094  0.0000 11.1760 14.8587 Laplace

Table B51: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 10 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 17 out
of 42 years (40.4%), BIC difference statistics support a Gumbel distribution as a benchmark for
the profit rate distribution. However, if the cases with Apic; € (0, 2] are included, both Gumbel
and Laplace distributions are good competing models against one another. The results are as
follows. Gumbel: 25 out of 42 years (59.5%); Laplace: 23 out of 42 years (54.7%). Overall, the
model selection results imply that, as a potential benchmark for the annual empirical densities
of profit rates in this class, the Laplace distribution is a nonneglible alternative to a Gumbel
distribution.
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AIC, Difference: Total Sales Class 11

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  2.4679  6.6123 0.9405 Indeterminate
1972 6.3519  0.0000 22.4064 9.1714 Laplace
1973 0.4580 20.0117 27.8449 0.0000 Indeterminate
1974 0.0000 14.2966 28.1950 0.4176 Indeterminate
1975  25.0617  0.0000 19.3735 18.0789 Laplace
1976 114.9313  0.0000 37.4645 27.8046 Laplace
1977 0.0000  8.5809  9.8550 1.0851 Indeterminate
1978 3.2179  3.0972  0.9613 0.0000 Indeterminate
1979 0.0000  8.9934  2.8337 0.6137 Indeterminate
1980 0.0000 14.5801 11.8078 2.5874 Gumbel
1981 3.9291  0.0000  7.6830 2.4819 Laplace
1982 0.0000 13.0928 15.8142 3.4297 Gumbel
1983 8.8089  0.0000 10.2808 6.5428 Laplace
1984  58.1628  0.0000 16.3034 18.4748 Laplace
1985  70.5720  0.0000 24.4978 24.3003 Laplace
1986 4.2597  3.7009  0.4244 0.0000 Indeterminate
1987  50.3296  0.0000 11.4833 11.1262 Laplace
1988  25.3074  0.0000  0.6453 2.2173 Indeterminate
1989 0.0000  7.3842  5.4747 0.8172 Indeterminate
1990 1.2176  2.6738  1.9992 0.0000 Indeterminate
1991 1.9693  4.0518  2.5744 0.0000 Indeterminate
1992  13.5419  0.0000  1.3799 3.0587 Indeterminate
1993  22.0800  0.0000 4.6076 6.7840 Laplace
1994  38.0984  0.0000 17.4660 19.4606 Laplace
1995  19.2350  0.0000 27.9339 20.6572 Laplace
1996 6.7651  0.0000 32.0573 14.8321 Laplace
1997  13.3795  0.0000 21.9440 13.3535 Laplace
1998 0.0000 1.8840 24.1431 7.3997 Indeterminate
1999  26.0540  0.0000 20.7598 18.2746 Laplace
2000 0.0000  2.7282 19.7544 5.7026 Gumbel
2001 0.0000  7.5796 17.2024 4.2670 Gumbel
2002  34.0350  0.0000 17.9662 19.7281 Laplace
2003 0.0000  2.0281 6.3222 0.0534 Indeterminate
2004 3.7216  1.4278  1.5300 0.0000 Indeterminate
2005 0.0000 12.9168 10.5418 2.1557 Gumbel
2006 0.3059  9.9407  0.7899 0.0000 Indeterminate
2007 0.0000  9.0542 10.7051 1.2923 Indeterminate
2008  12.2555  0.0000 68.3762 34.0657 Laplace
2009  57.9403  0.0000 30.0108 31.8859 Laplace
2010  21.5883  0.0000 15.5423 14.6879 Laplace
2011 0.0000  1.4625  8.7828 3.2238 Indeterminate
2012 55.6429  0.0000 20.7881 22.5347 Laplace

Table B52: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 11 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 19 out of 42 years (45.2%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 24 out of 42 years (57.1%), the statistics suggest that the
Laplace distribution is a good alternative model for the profit rate distribution.
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BIC Difference: Total Sales Class 11

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  2.4679  6.6123 3.0545 Gumbel
1972 6.3519  0.0000 22.4064 11.2854 Laplace
1973 0.0000 19.5537 27.3869 1.6561 Indeterminate
1974 0.0000 14.2966 28.1950 2.5317 Gumbel
1975  25.0617  0.0000 19.3735 20.1930 Laplace
1976 114.9313  0.0000 37.4645 29.9187 Laplace
1977 0.0000  8.5809  9.8550 3.1992 Gumbel
1978 2.2566  2.1359  0.0000 1.1527 Indeterminate
1979 0.0000  8.9934  2.8337 2.7277 Gumbel
1980 0.0000 14.5801 11.8078 4.7014 Gumbel
1981 3.9291  0.0000  7.6830 4.5959 Laplace
1982 0.0000 13.0928 15.8142 5.5438 Gumbel
1983 8.8089  0.0000 10.2808 8.6569 Laplace
1984  58.1628  0.0000 16.3034 20.5889 Laplace
1985  70.5720  0.0000 24.4978 26.4144 Laplace
1986 3.8353  3.2765  0.0000 1.6896 Indeterminate
1987  50.3296  0.0000 11.4833 13.2402 Laplace
1988  25.3074  0.0000  0.6453 4.3313 Indeterminate
1989 0.0000  7.3842  5.4747 2.9313 Gumbel
1990 0.0000 1.4561  0.7816 0.8964 Indeterminate
1991 0.0000  2.0825  0.6051 0.1448 Indeterminate
1992  13.5419  0.0000  1.3799 5.1728 Indeterminate
1993  22.0800  0.0000 4.6076 8.8980 Laplace
1994  38.0984  0.0000 17.4660 21.5746 Laplace
1995  19.2350  0.0000 27.9339 22.7712 Laplace
1996 6.7651  0.0000 32.0573 16.9462 Laplace
1997  13.3795  0.0000 21.9440 15.4676 Laplace
1998 0.0000 1.8840 24.1431 9.5138 Indeterminate
1999  26.0540  0.0000 20.7598 20.3886 Laplace
2000 0.0000  2.7282 19.7544 7.8167 Gumbel
2001 0.0000  7.5796 17.2024 6.3811 Gumbel
2002  34.0350  0.0000 17.9662 21.8421 Laplace
2003 0.0000  2.0281 6.3222 2.1674 Gumbel
2004 2.2938  0.0000  0.1023 0.6863 Indeterminate
2005 0.0000 12.9168 10.5418 4.2697 Gumbel
2006 0.0000  9.6348  0.4840 1.8082 Indeterminate
2007 0.0000  9.0542 10.7051 3.4063 Gumbel
2008  12.2555  0.0000 68.3762 36.1798 Laplace
2009  57.9403  0.0000 30.0108 34.0000 Laplace
2010  21.5883  0.0000 15.5423 16.8020 Laplace
2011 0.0000 1.4625  8.7828 5.3378 Indeterminate
2012 55.6429  0.0000 20.7881 24.6487 Laplace

Table B53: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 11 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 19 out
of 42 years (45.2%), BIC difference statistics support the Laplace distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 25 out of 42
years (59.5%), the statistics suggest that the Laplace distribution is a good alternative model for
the profit rate distribution.

82



AIC, Difference: Total Sales Class 12

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  5.0062 14.2389 0.4234 Indeterminate
1972 0.0000 16.6150 22.1259 2.6363 Gumbel
1973 0.0000 14.6062 29.6781 4.9233 Gumbel
1974 0.0000 15.9527 26.9149 0.7094 Indeterminate
1975  40.4144  0.0000 21.7069 22.7973 Laplace
1976 105.9136  0.0000 36.8783 29.2553 Laplace
1977  13.3642  0.0000 6.6520 5.0369 Laplace
1978 0.0000  6.3312 12.3084 3.2241 Gumbel
1979 6.5793  3.4323  0.0000 1.3332 Indeterminate
1980 2.7817  6.3796  0.4322 0.0000 Indeterminate
1981 0.7253 14.0156  4.9048 0.0000 Indeterminate
1982 0.0000 17.3999 12.6884 2.3329 Gumbel
1983 0.0000 11.2071 14.3428 2.8207 Gumbel
1984  23.1868  0.0000 19.5167 13.6269 Laplace
1985 0.0000 10.9369  8.9494 2.2167 Gumbel
1986 8.4803  0.0000 29.0994 14.6609 Laplace
1987  18.0322  0.0000 28.9856 18.8782 Laplace
1988 0.0000  4.2649  8.8858 2.7756 Gumbel
1989  36.6162  0.0000 9.8793 11.3237 Laplace
1990 0.0000  8.7069 13.0426 3.3777 Gumbel
1991 0.0000  9.5581 14.0760 3.3170 Gumbel
1992 0.0000  7.0729 21.0780 5.1281 Gumbel
1993 0.0000  9.9793 21.2145 4.1079 Gumbel
1994  11.0782  0.0000 12.7436 7.4147 Laplace
1995 7.7522  0.0000 10.6797 6.4255 Laplace
1996 0.0000  6.8007 16.4994 5.0202 Gumbel
1997 0.0000 11.7275  9.1950 1.0814 Indeterminate
1998  15.2289  0.0000 4.9142 5.8090 Laplace
1999 0.0000  2.1732  7.3570 1.9801 Indeterminate
2000 1.6382  0.0000 4.8324 0.6169 Indeterminate
2001 9.8634  0.0000 3.8544 2.4483 Laplace
2002  14.6276  0.0000 4.1076 4.4432 Laplace
2003 6.4406  0.0000 10.4011 6.5831 Laplace
2004 0.0000  5.8283 26.5256 7.4032 Gumbel
2005 5.0169  0.0000 4.0735 2.3008 Laplace
2006 0.0000  5.0611 17.4847 6.2186 Gumbel
2007 1.6118  8.8510  0.0000 0.0609 Indeterminate
2008 0.0000 19.3116 53.5615 10.2828 Gumbel
2009  20.4487  0.0000  4.5258 6.6831 Laplace
2010  20.3777  0.0000 8.1026 8.9335 Laplace
2011 17.1685 0.0000  8.8475 8.4487 Laplace
2012 34.4473  0.0000  8.9829 8.5792 Laplace

Table B54: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 12 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aarc,, € (0,2] for some 4, the selection result is “Indeterminate,” since
the model 7 is a nonnegligible alternative to the model with AIC, ;in (see Burnham and Ander-
son, 2002). As the last column shows, in 18 out of 42 years (42.8%), AIC. difference statistics
support the Laplace distribution as a benchmark for the profit rate distribution. However, if
the cases with Aaic,, € (0,2] are included, both Gumbel and Laplace distributions are good
competing models against one another. The results are as follows. Gumbel: 22 out of 42 years
(52.3%); Laplace: 19 out of 42 years (45.2%). Overall, the model selection results imply that, as
a potential benchmark for the annual empirical densities of profit rates in this class, the Laplace
distribution is a nonneglible alternative to a Gumbel distribution.
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BIC Difference: Total Sales Class 12

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  5.0062 14.2389 2.5374 Gumbel
1972 0.0000 16.6150 22.1259 4.7503 Gumbel
1973 0.0000 14.6062 29.6781 7.0373 Gumbel
1974 0.0000 15.9527 26.9149 2.8234 Gumbel
1975  40.4144  0.0000 21.7069 24.9114 Laplace
1976 105.9136  0.0000 36.8783 31.3693 Laplace
1977 13.3642  0.0000  6.6520 7.1509 Laplace
1978 0.0000  6.3312 12.3084 5.3382 Gumbel
1979 6.5793  3.4323  0.0000 3.4472 Normal
1980 2.3495  5.9474  0.0000 1.6818 Indeterminate
1981 0.0000 13.2903  4.1795 1.3888 Indeterminate
1982 0.0000 17.3999 12.6884 4.4470 Gumbel
1983 0.0000 11.2071 14.3428 4.9347 Gumbel
1984  23.1868  0.0000 19.5167 15.7410 Laplace
1985 0.0000 10.9369  8.9494 4.3308 Gumbel
1986 8.4803  0.0000 29.0994 16.7749 Laplace
1987  18.0322  0.0000 28.9856 20.9923 Laplace
1988 0.0000  4.2649  8.8858 4.8896 Gumbel
1989  36.6162  0.0000  9.8793 13.4378 Laplace
1990 0.0000  8.7069 13.0426 5.4917 Gumbel
1991 0.0000  9.5581 14.0760 5.4310 Gumbel
1992 0.0000  7.0729 21.0780 7.2422 Gumbel
1993 0.0000  9.9793 21.2145 6.2220 Gumbel
1994  11.0782  0.0000 12.7436 9.5288 Laplace
1995 7.7522  0.0000 10.6797 8.5396 Laplace
1996 0.0000  6.8007 16.4994 7.1342 Gumbel
1997 0.0000 11.7275  9.1950 3.1955 Gumbel
1998  15.2289  0.0000  4.9142 7.9230 Laplace
1999 0.0000 2.1732  7.3570 4.0942 Gumbel
2000 1.6382  0.0000 4.8324 2.7310 Indeterminate
2001 9.8634  0.0000  3.8544 4.5624 Laplace
2002  14.6276  0.0000  4.1076 6.5572 Laplace
2003 6.4406  0.0000 10.4011 8.6972 Laplace
2004 0.0000  5.8283 26.5256 9.5173 Gumbel
2005 5.0169  0.0000 4.0735 4.4148 Laplace
2006 0.0000  5.0611 17.4847 8.3327 Gumbel
2007 1.6118  8.8510  0.0000 2.1749 Indeterminate
2008 0.0000 19.3116 53.5615 12.3969 Gumbel
2009 20.4487  0.0000  4.5258 8.7971 Laplace
2010  20.3777  0.0000  8.1026 11.0476 Laplace
2011 17.1685  0.0000  8.8475 10.5627 Laplace
2012 34.4473  0.0000  8.9829 10.6932 Laplace

Table B55: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 12 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agjc ; score (i.e., Apic,; = 0). If Agic,; € (0,2] for
some i, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative to
the model with BIC,,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 19 out
of 42 years (45.2%), BIC difference statistics support a Gumbel distribution as a benchmark for
the profit rate distribution. However, if the cases with Apic; € (0, 2] are included, both Gumbel
and Laplace distributions are good competing models against one another. The results are as
follows. Gumbel: 22 out of 42 years (52.3%); Laplace: 19 out of 42 years (45.2%). Overall, the
model selection results imply that, as a potential benchmark for the annual empirical densities
of profit rates in this class, the Laplace distribution is a nonneglible alternative to a Gumbel
distribution.
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AIC, Difference: Total Sales Class 13

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971  39.2023  0.0000 40.7304 28.9843 Laplace
1972 0.0000 15.0384 43.7724 6.0623 Gumbel
1973  35.0982  0.0000 38.6499 26.8579 Laplace
1974  0.0000 6.6608  8.7748 2.0223 Gumbel
1975  0.0000 10.3208 33.0262 8.0006 Gumbel
1976  8.7655  0.0000 12.6312 8.4419 Laplace
1977 0.0000 5.9996 21.8379 7.3570 Gumbel
1978  0.0000 5.9519 22.7892 7.3806 Gumbel
1979  0.0000 11.2205 15.8291 3.7911 Gumbel
1980  0.0000 11.3053 13.4491 3.1464 Gumbel
1981 17.8482  0.0000  3.4684 4.7257 Laplace
1982 0.0000  0.2888  2.7619 0.8578 Indeterminate
1983 0.8405  0.0000 14.1648 4.6995 Indeterminate
1984  5.8044  5.4274  0.0000 1.0353 Indeterminate
1985  0.0000 10.0577  8.3888 3.4879 Gumbel
1986 15.4846  0.0000  9.7024 8.4359 Laplace
1987  3.7448  3.8605  1.8046 0.0000 Indeterminate
1988 32.8844  0.0000 29.5577 24.4885 Laplace
1989 12.4624  0.0000 15.9994 7.8103 Laplace
1990  0.0000 5.9723 21.7381 7.3511 Gumbel
1991 12.0346  0.0000 25.5741 13.5372 Laplace
1992  0.0000 10.1433 11.8372 3.6850 Gumbel
1993  0.0000 12.3956  8.7448 2.1127 Gumbel
1994 2.1220  4.3768  0.8013 0.0000 Indeterminate
1995  0.0000 8.6193 20.9221 5.3856 Gumbel
1996  0.0000  3.8870 14.2140 3.4325 Gumbel
1997 21.3669  0.0000 13.0832 11.5584 Laplace
1998 89.4368  0.0000 34.3413 34.0312 Laplace
1999 12.7852  0.0000 14.5587 9.0555 Laplace
2000  0.0000 6.0353 28.2753 7.9184 Gumbel
2001 4.2850  0.0000 16.0729 4.4078 Laplace
2002 33.2174  0.0000 23.9513 22.6707 Laplace
2003  0.0000  7.3297 14.4792 3.1717 Gumbel
2004  0.0000 14.4792 23.2770 3.6499 Gumbel
2005  0.0000 15.0412 44.6592 5.8602 Gumbel
2006  0.0000 11.1644 14.4596 2.7626 Gumbel
2007  6.7152  0.0000 9.8911 4.0332 Laplace
2008  3.3240  0.0000  3.3953 1.0661 Indeterminate
2009 32.7293  0.0000  9.2450 9.8789 Laplace
2010 22.7905  0.0000 3.2161 4.1244 Laplace
2011 2.8577  8.0941  0.0000 0.2809 Indeterminate
2012 0.0000  8.5706  6.0799 1.3874 Indeterminate

Table B56: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 13 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 18 out of 42 years (42.8%), AIC, difference statistics support
a Gumbel distribution as a benchmark for the profit rate distribution. However, if the cases with
Anxirc,; € (0,2] are included, both Gumbel and Laplace distributions are good competing models
against one another. The results are as follows. Gumbel: 21 out of 42 years (50%); Laplace: 19
out of 42 years (45.2%). Overall, the model selection results imply that, as a potential bench-
mark for the annual empirical densities of profit rates in this class, the Laplace distribution is a
nonneglible alternative to a Gumbel distribution.
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BIC Difference: Total Sales Class 13

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971  39.2023  0.0000 40.7304 31.0984 Laplace
1972 0.0000 15.0384 43.7724 8.1763 Gumbel
1973  35.0982  0.0000 38.6499 28.9719 Laplace
1974  0.0000 6.6608  8.7748 4.1364 Gumbel
1975  0.0000 10.3208 33.0262 10.1146 Gumbel
1976  8.7655  0.0000 12.6312 10.5560 Laplace
1977 0.0000 5.9996 21.8379 9.4711 Gumbel
1978  0.0000 5.9519 22.7892 9.4947 Gumbel
1979  0.0000 11.2205 15.8291 5.9052 Gumbel
1980  0.0000 11.3053 13.4491 5.2605 Gumbel
1981 17.8482  0.0000  3.4684 6.8397 Laplace
1982 0.0000  0.2888  2.7619 2.9719 Indeterminate
1983 0.8405  0.0000 14.1648 6.8136 Indeterminate
1984 5.8044  5.4274  0.0000 3.1494 Normal
1985  0.0000 10.0577  8.3888 5.6020 Gumbel
1986 15.4846  0.0000  9.7024 10.5499 Laplace
1987 1.9402  2.0559  0.0000 0.3094 Indeterminate
1988 32.8844  0.0000 29.5577 26.6026 Laplace
1989 12.4624  0.0000 15.9994 9.9243 Laplace
1990  0.0000 5.9723 21.7381 9.4651 Gumbel
1991 12.0346  0.0000 25.5741 15.6513 Laplace
1992  0.0000 10.1433 11.8372 5.7990 Gumbel
1993  0.0000 12.3956  8.7448 4.2268 Gumbel
1994 1.3207  3.5755  0.0000 1.3127 Indeterminate
1995  0.0000 8.6193 20.9221 7.4997 Gumbel
1996  0.0000  3.8870 14.2140 5.5466 Gumbel
1997 21.3669  0.0000 13.0832 13.6725 Laplace
1998 89.4368  0.0000 34.3413 36.1453 Laplace
1999 12.7852  0.0000 14.5587 11.1696 Laplace
2000  0.0000 6.0353 28.2753 10.0324 Gumbel
2001 4.2850  0.0000 16.0729 6.5219 Laplace
2002 33.2174  0.0000 23.9513 24.7848 Laplace
2003  0.0000  7.3297 14.4792 5.2857 Gumbel
2004  0.0000 14.4792 23.2770 5.7639 Gumbel
2005  0.0000 15.0412 44.6592 7.9743 Gumbel
2006  0.0000 11.1644 14.4596 4.8767 Gumbel
2007  6.7152  0.0000 9.8911 6.1473 Laplace
2008  3.3240  0.0000  3.3953 3.1802 Laplace
2009 32.7293  0.0000  9.2450 11.9929 Laplace
2010 22.7905  0.0000 3.2161 6.2385 Laplace
2011 2.8577  8.0941  0.0000 2.3950 Normal
2012 0.0000  8.5706  6.0799 3.5015 Gumbel

Table B57: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 13 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 7, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 19
out of 42 years (45.2%), BIC difference statistics support a Gumbel distribution as a benchmark
for the profit rate distribution. However, if the cases with with Apic; € (0,2] are included,
both Gumbel and Laplace distributions are good competing models against one another. The
results are as follows. Gumbel: 23 out of 42 years (54.7%); Laplace: 19 out of 42 years (45.2%).
Overall, the model selection results imply that, as a potential benchmark for the annual empirical
densities of profit rates in this class, the Laplace distribution is a nonneglible alternative to a
Gumbel distribution.
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AIC. Difference: Total Sales Class 14

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 1.1824 21.7814 23.7271 0.0000 Indeterminate
1972 7.6618 30.0122 39.0324 0.0000  Skew Normal
1973 0.0000 15.4573 24.1631 1.1573 Indeterminate
1974 0.0000  6.9562 30.9917 9.7792 Gumbel
1975  11.9618  0.0000  4.2599 4.3676 Laplace
1976 0.0000  7.9939 26.0045 6.8151 Gumbel
1977 0.0000  9.5967 10.9653 3.1240 Gumbel
1978 0.0000  5.0368  5.8424 0.8262 Indeterminate
1979 0.0000  9.4535  5.4243 0.9037 Indeterminate
1980 4.7279  4.7146  0.0000 0.0196 Indeterminate
1981 0.0000 19.3567 17.1811 2.7946 Gumbel
1982 0.0000  4.7122  7.4400 2.0815 Gumbel
1983 0.0946  0.0000 13.3979 4.0426 Indeterminate
1984  22.6705  0.0000  7.4881 7.8448 Laplace
1985 0.0000  3.3569  7.9717 1.8615 Indeterminate
1986 3.6786  6.7497  0.0000 0.3928 Indeterminate
1987  11.0189  0.0000  5.0534 5.7331 Laplace
1988 1.0953  7.1571  0.6253 0.0000 Indeterminate
1989 0.0000 15.5603  5.9809 0.5936 Indeterminate
1990 5.4171  4.7343  1.1854 0.0000 Indeterminate
1991 0.0000 10.0066 67.0470 24.9168 Gumbel
1992 0.0000 17.4505 60.4990 17.1547 Gumbel
1993 7.1573  0.0000 30.6436 14.5007 Laplace
1994 0.0000  8.4323 29.6675 10.0157 Gumbel
1995 0.0000  9.1564 32.2800 10.1444 Gumbel
1996  82.8281  0.0000 23.9093 18.0620 Laplace
1997 112.6394  0.0000 37.2120 29.6767 Laplace
1998 0.0000  4.2756 18.6941 4.4216 Gumbel
1999  58.6000  0.0000 27.7366 28.9799 Laplace
2000 13.3436  0.0000 16.7772 10.0698 Laplace
2001 0.0000  3.6087 19.1464 5.0668 Gumbel
2002  37.7731  0.0000 21.6889 19.9126 Laplace
2003 0.0000  2.6055 16.8532 4.3978 Gumbel
2004 0.0000  2.5280 26.0347 7.6663 Gumbel
2005  33.2161  0.0000 31.9797 24.1511 Laplace
2006  21.6677  0.0000 9.9779 8.9432 Laplace
2007 7.9745  0.0000  1.0680 1.5239 Indeterminate
2008 8.6705  0.0000 3.1821 3.0537 Laplace
2009  42.0995  0.0000 23.1875 23.5837 Laplace
2010  20.8232  0.0000 6.8638 8.2482 Laplace
2011 0.0000  0.7902 16.5997 2.9389 Indeterminate
2012 0.0000  6.0587 12.4612 2.5847 Gumbel

Table B58: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 14 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC, difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 14 out of 42 years (33.3%), AIC, difference statistics suggest
that both Gumbel and Laplace distributions are good competing models against one another. If
the cases with Aaic,, € (0,2] are included, in 23 out of 42 years (54.7%), the statistics suggest
that a Gumbel distribution is a good alternative model for the profit rate distribution. However,
for the cases with Aarc,, € (0,2], the statistics indicate the relevance of Laplace distribution
in 17 out of 42 years (40.4%). Overall, the model selection results imply that, as a potential
benchmark for the annual empirical densities of profit rates in this class, the Laplace distribution
is a nonneglible alternative to a Gumbel distribution.
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BIC Difference: Total Sales Class 14

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000 20.5990 22.5447 0.9317 Indeterminate
1972 5.5477 27.8981 36.9184 0.0000  Skew Normal
1973 0.0000 15.4573 24.1631 3.2713 Gumbel
1974 0.0000  6.9562 30.9917 11.8932 Gumbel
1975  11.9618  0.0000  4.2599 6.4817 Laplace
1976 0.0000  7.9939 26.0045 8.9292 Gumbel
1977 0.0000  9.5967 10.9653 5.2381 Gumbel
1978 0.0000  5.0368  5.8424 2.9403 Gumbel
1979 0.0000  9.4535  5.4243 3.0178 Gumbel
1980 4.7279  4.7146  0.0000 2.1337 Normal
1981 0.0000 19.3567 17.1811 4.9086 Gumbel
1982 0.0000  4.7122  7.4400 4.1955 Gumbel
1983 0.0946  0.0000 13.3979 6.1567 Indeterminate
1984  22.6705 0.0000 7.4881 9.9589 Laplace
1985 0.0000  3.3569  7.9717 3.9756 Gumbel
1986 3.6786  6.7497  0.0000 2.5069 Normal
1987  11.0189  0.0000  5.0534 7.8471 Laplace
1988 0.4700  6.5317  0.0000 1.4887 Indeterminate
1989 0.0000 15.5603  5.9809 2.7077 Gumbel
1990 4.2317  3.5489  0.0000 0.9287 Indeterminate
1991 0.0000 10.0066 67.0470 27.0309 Gumbel
1992 0.0000 17.4505 60.4990 19.2687 Gumbel
1993 7.1573  0.0000 30.6436 16.6148 Laplace
1994 0.0000  8.4323 29.6675 12.1298 Gumbel
1995 0.0000  9.1564 32.2800 12.2585 Gumbel
1996  82.8281  0.0000 23.9093 20.1761 Laplace
1997 112.6394  0.0000 37.2120 31.7907 Laplace
1998 0.0000  4.2756 18.6941 6.5356 Gumbel
1999  58.6000  0.0000 27.7366 31.0939 Laplace
2000  13.3436  0.0000 16.7772 12.1839 Laplace
2001 0.0000  3.6087 19.1464 7.1809 Gumbel
2002  37.7731  0.0000 21.6889 22.0266 Laplace
2003 0.0000  2.6055 16.8532 6.5119 Gumbel
2004 0.0000  2.5280 26.0347 9.7804 Gumbel
2005  33.2161  0.0000 31.9797 26.2652 Laplace
2006  21.6677  0.0000  9.9779 11.0573 Laplace
2007 7.9745  0.0000  1.0680 3.6379 Indeterminate
2008 8.6705  0.0000  3.1821 5.1678 Laplace
2009  42.0995  0.0000 23.1875 25.6977 Laplace
2010  20.8232  0.0000 6.8638 10.3623 Laplace
2011 0.0000  0.7902 16.5997 5.0530 Indeterminate
2012 0.0000  6.0587 12.4612 4.6987 Gumbel

Table B59: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 14 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 4, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 19
out of 42 years (45.2%), BIC difference statistics support a Gumbel distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 23 out of 42
years (54.7%), the statistics suggest that a Gumbel distribution is a good alternative model for
the profit rate distribution. However, for the cases with Agic; € (0,2], the statistics indicate
the relevance of Laplace distribution in 17 out of 42 years (40.4%). Overall, the model selection
results imply that, as a potential benchmark for the annual empirical densities of profit rates in
this class, the Laplace distribution is a nonneglible alternative to a Gumbel distribution.
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AIC, Difference: Total Sales Class 15

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971  0.6574  4.1515  2.0196 0.0000 Indeterminate
1972 1.6437  6.3993  2.5384 0.0000 Indeterminate
1973 0.0000 6.5672  7.7832 2.9838 Gumbel
1974 1.5475 14.8106  0.0000 1.5959 Indeterminate
1975 36.4679  0.0000 13.1560 14.5864 Laplace
1976  5.4166  0.0000  5.9902 3.5134 Laplace
1977 0.0000  4.1461 12.9659 2.7383 Gumbel
1978  0.0000 9.7989  7.1884 1.1132 Indeterminate
1979 5.9467  2.7188  0.0000 1.3456 Indeterminate
1980 0.0000 12.2096  0.7257 0.1378 Indeterminate
1981  0.0000  5.0005  6.4180 2.7010 Gumbel
1982 0.0132  9.1967 11.9410 0.0000 Indeterminate
1983 0.0000 7.0184  5.8290 1.5181 Indeterminate
1984  9.3428 28.7358 20.1016 0.0000  Skew Normal
1985  0.0000 13.3763  8.0169 1.7930 Indeterminate
1986  0.0000 11.9923  9.7475 0.9195 Indeterminate
1987 0.0000 17.5187 17.8514 1.1516 Indeterminate
1988  2.4872 22.0289  9.6971 0.0000  Skew Normal
1989 1.5233 14.0765  0.9299 0.0000 Indeterminate
1990 16.6815  0.6737  0.0000 2.1306 Indeterminate
1991 64.8875  0.0000 14.8574 9.0154 Laplace
1992  8.9676 10.0285  0.0000 2.1059 Normal
1993  2.7574 10.1774  0.3454 0.0000 Indeterminate
1994 12.1551 13.8575  0.0000 2.1578 Normal
1995 15.6241  2.0824  0.0000 2.1342 Normal
1996 24324  9.6735  0.0000 0.8181 Indeterminate
1997  0.0000 9.4617  3.1802 1.6096 Indeterminate
1998  0.0000 14.2373 11.1359 2.3326 Gumbel
1999  0.0000 14.8029 19.1964 3.2531 Gumbel
2000  1.2983  1.0862 4.7701 0.0000 Indeterminate
2001 0.0000 1.2299 8.7763 2.5154 Indeterminate
2002  6.2056  0.0000 10.7026 5.3775 Laplace
2003  3.7434  0.0000 10.7153 4.3197 Laplace
2004 3.3771  0.0000  5.0570 1.0989 Indeterminate
2005  0.0000 13.6893 26.1736 5.4675 Gumbel
2006  0.0000 4.2013 14.0167 3.8003 Gumbel
2007  0.0000  7.8421 20.4702 4.6014 Gumbel
2008  0.0000 11.7347 39.3950 7.4800 Gumbel
2009 29.4616  0.0000 32.3870 26.3041 Laplace
2010 38.7432  0.0000 34.3977 27.3376 Laplace
2011 1.8087  0.0000 17.9021 5.4164 Indeterminate
2012 13.0504  0.0000  4.9875 5.7093 Laplace

Table B60: Small-sample-bias-corrected Akaike information criterion (AIC,) difference statis-
tics for the annual samples of profit rates (returns on assets): Class 15 in total sales class. Section
3 provides the detail of firm classification scheme. The number of observations for each year is
73. AIC. difference is defined by Aaic, , = AIC.; — AIC, ;nin, Where i indexes candidate models
and AIC; i is the minimum AIC, score returned by a model in a candidate set. Selection
criterion for the best approximating theoretical distribution is based on the lowest Aaic, ; score
(ie., Aarc., = 0). If Aaic,, € (0,2] for some i, the selection result is “Indeterminate,” since the
model i is a nonnegligible alternative to the model with AIC, i, (see Burnham and Anderson,
2002). As the last column shows, in 20 out of 42 years (47.6%), AIC, difference statistics suggest
that the best approximating model is indeterminate for the profit rate distribution. If the cases
with Aarc,, € (0,2] are included, in 24 out of 42 years (57.1%), the statistics suggest that a
Gumbel distribution is a good alternative model for the profit rate distribution. However, for
the cases with Aarc, , € (0,2], the statistics indicate the relevance of Laplace distribution in 13
out of 42 years (30.9%). Overall, the model selection results imply that, as a potential bench-
mark for the annual empirical densities of profit rates in this class, the Laplace distribution is a
nonneglible alternative to a Gumbel distribution.
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BIC Difference: Total Sales Class 15

Theoretical Distribution

Year Gumbel Laplace Normal Skew Normal Selection
1971 0.0000  3.4940 1.3622 1.4566 Indeterminate
1972 0.0000  4.7557  0.8947 0.4704 Indeterminate
1973 0.0000 6.5672  7.7832 5.0979 Gumbel
1974 1.5475 14.8106  0.0000 3.7100 Indeterminate
1975 36.4679  0.0000 13.1560 16.7005 Laplace
1976  5.4166  0.0000  5.9902 5.6275 Laplace
1977 0.0000 4.1461 12.9659 4.8524 Gumbel
1978  0.0000 9.7989  7.1884 3.2272 Gumbel
1979  5.9467  2.7188  0.0000 3.4596 Normal
1980 0.0000 12.2096  0.7257 2.2519 Indeterminate
1981  0.0000  5.0005  6.4180 4.8151 Gumbel
1982  0.0000 9.1835 11.9278 2.1008 Gumbel
1983  0.0000 7.0184  5.8290 3.6322 Gumbel
1984  7.2288 26.6217 17.9875 0.0000  Skew Normal
1985  0.0000 13.3763  8.0169 3.9071 Gumbel
1986  0.0000 11.9923  9.7475 3.0336 Gumbel
1987  0.0000 17.5187 17.8514 3.2657 Gumbel
1988 0.3732 19.9148  7.5830 0.0000 Indeterminate
1989  0.5934 13.1466  0.0000 1.1842 Indeterminate
1990 16.6815  0.6737  0.0000 4.2447 Indeterminate
1991 64.8875  0.0000 14.8574 11.1294 Laplace
1992  8.9676 10.0285  0.0000 4.2200 Normal
1993 2.4120  9.8320  0.0000 1.7687 Indeterminate
1994 12.1551 13.8575  0.0000 4.2718 Normal
1995 15.6241  2.0824  0.0000 4.2483 Normal
1996  2.4324  9.6735  0.0000 2.9322 Normal
1997  0.0000 9.4617  3.1802 3.7236 Gumbel
1998  0.0000 14.2373 11.1359 4.4467 Gumbel
1999  0.0000 14.8029 19.1964 5.3671 Gumbel
2000  0.2120  0.0000  3.6838 1.0278 Indeterminate
2001 0.0000 1.2299 8.7763 4.6295 Indeterminate
2002  6.2056  0.0000 10.7026 7.4915 Laplace
2003  3.7434  0.0000 10.7153 6.4338 Laplace
2004  3.3771  0.0000  5.0570 3.2130 Laplace
2005  0.0000 13.6893 26.1736 7.5815 Gumbel
2006  0.0000 4.2013 14.0167 5.9143 Gumbel
2007  0.0000  7.8421 20.4702 6.7154 Gumbel
2008  0.0000 11.7347 39.3950 9.5941 Gumbel
2009 29.4616  0.0000 32.3870 28.4182 Laplace
2010 38.7432  0.0000 34.3977 29.4516 Laplace
2011 1.8087  0.0000 17.9021 7.5305 Indeterminate
2012 13.0504  0.0000 4.9875 7.8234 Laplace

Table B61: Bayesian information criterion (BIC) difference statistics for the annual samples of
profit rates (returns on assets): Class 15 in total sales class. Section 3 provides the detail of firm
classification scheme. The number of observations for each year is 73. BIC difference is defined
by Apic,; = BIC; — BIC,,,s,, where ¢ indexes candidate models and BIC,,;, is the minimum
BIC score returned by a model in a candidate set. Selection criterion for the best approximating
theoretical distribution is based on the lowest Agic; score (i.e., Apic,; = 0). If Agic; € (0,2]
for some 7, the selection result is “Indeterminate,” since the model 7 is a nonnegligible alternative
to the model with BIC,,;,, (see Burnham and Anderson, 2002). As the last column shows, in 16
out of 42 years (38%), BIC difference statistics support a Gumbel distribution as a benchmark
for the profit rate distribution. If the cases with Apic; € (0,2] are included, in 25 out of 42
years (59.5%), the statistics suggest that a Gumbel distribution is a good alternative model for
the profit rate distribution. However, for the cases with Agic; € (0,2], the statistics indicate
the relevance of Laplace distribution in 13 out of 42 years (30.9%). Overall, the model selection
results imply that, as a potential benchmark for the annual empirical densities of profit rates in
this class, the Laplace distribution is a nonneglible alternative to a Gumbel distribution.
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Appendix C Estimation results

C.1 Firm size measures and location parameter m

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0411* 0.0385* 0.0409"* 0.0387***
(0.0011) (0.0019) (0.0010) (0.0020)
T Aptedian —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
T Aptean —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0209 0.0891 0.0450 0.0183 0.0841 0.0399
Adj. R? 0.0193 0.0001 0.0434 0.0168 —0.0054 0.0384
F-Test (p-value) 0.0155 0.0003 0.0417 0.0202 0.0001 0.0319

Table C62: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is location parameter m. All data
are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total sales. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107°) and Hausman test rejects the null hypothesis
of random effect (p-value < 107%). The model estimation under fixed effect renders the fol-
lowing coefficient estimates. Median of total assets: a; = 1.39 x 1078; Mean of total assets:
a1 = 9.40 x 1072, Thus, for both cases, a; is positive and less than 10~7.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0408*** 0.0383*** 0.0404*** 0.0388***
(0.0011) (0.0025) (0.0010) (0.0028)
Salesredian —0.0000** 0.0000*** 0.0000™
(0.0000) (0.0000) (0.0000)
Salesyrean —0.0000* 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0128 0.1025 0.0578 0.0054 0.0779 0.0425
Adj. R? 0.0113 0.0147 0.0563 0.0038 —0.0122 0.0410
F-Test (p-value) 0.0171 0.0000 0.0074 0.0331 0.0000 0.0014

Table C63: This table displays estimation results for the baseline regression model (3.1) us-
ing median (mean) of total sales (Sales). The dependent variable is location parameter m.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total sales. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parenthe-
ses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail)
test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 10~5). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: oy = 1.73 x 10~8; Mean of total sales:
a1 = 8.28 x 1072, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median

Independent Variable(s): Mean

Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0404*** 0.0383*** 0.0419*** 0.0388***
(0.0010) (0.0016) (0.0012) (0.0015)
T Aptedian —0.0000** —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Sales edian 0.0000"* 0.0000%* 0.0000
(0.0000) (0.0000) (0.0000)
T Aptean —0.0000*** 0.0000 0.0000
(0.0000) (0.0000) (0.0000)
Salesnrean 0.0000*** 0.0000 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0728 0.1031 0.0483 0.1008 0.0869 0.0337
Adj. R? 0.0698 0.0138 0.0453 0.0980 —0.0041 0.0306
F-Test (p-value) 0.0275 0.0000 0.0000 0.0007 0.0000 0.0000

Table C64: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is location parameter m. All data
are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total sales. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107°) and Hausman test rejects the null hypothesis
of random effect (p-value < 107¢). Relevant coefficients in the model using means of firm size
measures under fixed effect are all statistically insignificant. The coefficient of total assets in the
model using medians of those measures under fixed effect is also irrelevant. The estimation of
the latter model renders the following coefficient estimates of total sales: 55 = 2.18 x 1078, i.e.,
B9 is positive and less than 1077,
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C.2 Firm size measures and median of return on assets

(ROA)

C.2.1 Size classification instrument: Total assets

Independent Variable(s): Median Independent Variable(s): Mean

Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0413* 0.0391*** 0.0409*** 0.0393**
(0.0005) (0.0024) (0.0005) (0.0024)
T Apjedian —0.0000*** 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
T Apjean —0.0000*** 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0315 0.1678 0.0170 0.0234 0.1427 0.0130
Adj. R? 0.0300 0.0865 0.0154 0.0219 0.0589 0.0115
F-Test (p-value) 0.0046 0.0047 0.1530 0.0036 0.0031 0.1623

Table C65: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is median of return on assets
(ROA). All data are from Nikkei NEEDS database and the sample period is 1971 through 2012.
Size classification is based on total assets. Section 3 provides the detail of firm classification
scheme. The model estimation employs cluster-robust estimator which controls for unobserved
individual class heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1%
(two-tail) test levels, respectively. For each model, Lagrange multiplier test rejects the null
hypothesis of the absence of individual and time effects (p-value < 107%) and Hausman test
rejects the null hypothesis of random effect (p-value < 107°). The model estimation under fixed
effect renders the following coefficient estimates. Median of total assets: a; = 2.11 x 10~8; Mean
of total assets: oy = 1.35 x 1078, Thus, for both cases, o is positive and less than 1077.

Independent Variable(s): Median

Independent Variable(s): Mean

Pooled OLS

Fixed Effect

Random Effect

Pooled OLS

Fixed Effect

Random Effect

Intercept 0.04117+* 0.0389" 0.0406™* 0.0393"
(0.0005) (0.0034) (0.0005) (0.0034)
Salesysedian —0.0000*** 0.0000"** 0.0000*
(0.0000) (0.0000) (0.0000)
Salesasean —0.0000* 0.0000% 0.0000*
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R 0.0200 0.1890 0.0246 0.0101 0.1457 0.0176
Adj. R? 0.0185 0.1097 0.0231 0.0086 0.0622 0.0160
F-Test (p-value) 0.0044 0.0029 0.0641 0.0083 0.0013 0.0360

Table C66: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is median of return on assets
(ROA). All data are from Nikkei NEEDS database and the sample period is 1971 through 2012.
Size classification is based on total assets. Section 3 provides the detail of firm classification
scheme. The model estimation employs cluster-robust estimator which controls for unobserved
individual class heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-
tail) test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis
of the absence of individual and time effects (p-value < 10~¢) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: a; = 3.05 x 10~8; Mean of total sales:
a; = 1.41 x 1078, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect

Intercept 0.0402** 0.0390*** 0.0408*** 0.0395***
(0.0005) (0.0018) (0.0005) (0.0018)
T Apjedian —0.0000*** —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesyredian 0.0000** 0.0000"* 0.0000
(0.0000) (0.0000) (0.0000)
T AMean —0.0000*** 0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000*** 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0913 0.1890 0.0174 0.0723 0.1572 0.0068
Adj. R? 0.0884 0.1082 0.0142 0.0694 0.0732 0.0037
F-Test (p-value) 0.0075 0.0009 0.0005 0.0008 0.0000 0.0002

Table C67: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is median of return on assets
(ROA). All data are from Nikkei NEEDS database and the sample period is 1971 through 2012.
Size classification is based on total assets. Section 3 provides the detail of firm classification
scheme. The model estimation employs cluster-robust estimator which controls for unobserved
individual class heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-
tail) test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis
of the absence of individual and time effects (p-value < 1076) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). In each model under fixed effect, the coefficient
of total assets is statistically insignificant. The model estimation under fixed effect renders the
following coefficient estimates of total sales. Median of total sales: 35 = 3.13 x 10~8; Mean of
total sales: By = 8.11 x 1079, Thus, for both cases, S, is positive and less than 1077,
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C.2.2 Size classification instrument: Total sales

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0406*** 0.0380*** 0.0405"** 0.0382***
(0.0010) (0.0020) (0.0010) (0.0021)
T Apjedian —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
T Anrtean —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0229 0.1114 0.0568 0.0204 0.1032 0.0491
Adj. R? 0.0213 0.0246 0.0553 0.0188 0.0156 0.0476
F-Test (p-value) 0.0114 0.0002 0.0320 0.0146 0.0001 0.0258

Table C68: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is median of return on assets
(ROA). All data are from Nikkei NEEDS database and the sample period is 1971 through 2012.
Size classification is based on total sales. Section 3 provides the detail of firm classification
scheme. The model estimation employs cluster-robust estimator which controls for unobserved
individual class heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1%
(two-tail) test levels, respectively. For each model, Lagrange multiplier test rejects the null
hypothesis of the absence of individual and time effects (p-value < 107%) and Hausman test
rejects the null hypothesis of random effect (p-value < 107%). The model estimation under fixed
effect renders the following coefficient estimates. Median of total assets: a; = 1.47 x 10~8; Mean
of total assets: c; = 9.87 x 10~9. Thus, for both cases, o is positive and less than 10~7.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0404** 0.0378** 0.0400** 0.0384**
(0.0010) (0.0025) (0.0009) (0.0028)
Salesysedian —0.0000** 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
Salesrean —0.0000** 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0148 0.1178 0.0656 0.0070 0.0824 0.0433
Adj. R? 0.0133 0.0316 0.0641 0.0054 —0.0073 0.0418
F-Test (p-value) 0.0107 0.0000 0.0064 0.0173 0.0000 0.0019

Table C69: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is median of return on assets
(ROA). All data are from Nikkei NEEDS database and the sample period is 1971 through 2012.
Size classification is based on total sales. Section 3 provides the detail of firm classification
scheme. The model estimation employs cluster-robust estimator which controls for unobserved
individual class heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-
tail) test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis
of the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: o = 1.75 x 10~8; Mean of total sales:
a1 = 8.07 x 1072, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect ~ Random Effect Pooled OLS Fixed Effect ~ Random Effect

Intercept 0.0400*** 0.0379*** 0.0414** 0.0382***
(0.0010) (0.0016) (0.0011) (0.0015)
T Aptedian —0.0000** 0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Sales redian 0.0000** 0.0000** 0.0000
(0.0000) (0.0000) (0.0000)
T Anrean —0.0000*** 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000** 0.0000 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0685 0.1181 0.0528 0.0956 0.1034 0.0392
Adj. R? 0.0656 0.0303 0.0498 0.0927 0.0140 0.0361
F-Test (p-value) 0.0360 0.0000 0.0000 0.0005 0.0000 0.0000

Table C70: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is median of return on assets
(ROA). All data are from Nikkei NEEDS database and the sample period is 1971 through 2012.
Size classification is based on total sales. Section 3 provides the detail of firm classification
scheme. The model estimation employs cluster-robust estimator which controls for unobserved
individual class heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-
tail) test levels, respectively. In each model, Lagrange multiplier test rejects the null hypothesis
of the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 10~%). For the model using medians of firm size measures
under fixed effect, the coefficient of total assets is statistically insignificant and the coefficient
estimate of total sales 3 is 1.43 x 108, On the other hand, the estimation results for the model
using means of firm size measures under fixed effect report that the coefficient of total sales is
irrelevant and the coefficient estimate of total assets £; is 9.19 x 107Y.
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C.3 Firm size measures and scale parameter o

Independent Variable(s): Median

Independent Variable(s): Mean

Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0290*** 0.0273*** 0.0288*** 0.0273*
(0.0009) (0.0011) (0.0010) (0.0012)
T Aptedian —0.0000 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
T Aean —0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0437 0.0727 0.0171 0.0325 0.0730 0.0201
Adj. R? 0.0422 —0.0180 0.0156 0.0310 —0.0176 0.0186
F-Test (p-value) 0.0948 0.0001 0.0071 0.0915 0.0000 0.0030

Table C71: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is scale parameter o. All data are
from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total sales. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis
of random effect (p-value < 107%). The model estimation under fixed effect renders the fol-
lowing coefficient estimates. Median of total assets: a; = 1.23 x 1078; Mean of total assets:
a1 = 8.57 x 1072, Thus, for both cases, a; is positive and less than 10~7.

Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect

Independent Variable(s): Median
Pooled OLS Fixed Effect Random Effect

Intercept 0.0290*** 0.0270"* 0.0286™** 0.0273*
(0.0010) (0.0013) (0.0010) (0.0014)
Salesyedian —0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
Salesyrean —0.0000 0.0000** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0395 0.0808 0.0273 0.0179 0.0624 0.0259
Adj. R? 0.0380 —0.0090 0.0258 0.0163 —0.0292 0.0243
F-Test (p-value) 0.1104 0.0000 0.0007 0.0971 0.0000 0.0003

Table C72: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is scale parameter o. All data
are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classifi-
cation is based on total sales. Section 3 provides the detail of firm classification scheme. The
model estimation employs cluster-robust estimator which controls for unobserved individual class
heterogeneity and time effects. The associated standard errors are reported in parentheses. In
the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the
absence of individual and time effects (p-value < 107%) and Hausman test rejects the null hy-
pothesis of random effect (p-value < 1076). The model estimation under fixed effect renders the
following coefficient estimates. Median of total sales: a; = 1.50 x 10~8; Mean of total sales:
a1 = 7.26 x 1079, Thus, for both cases, o is positive and less than 1077.
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Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect ~ Random Effect Pooled OLS Fixed Effect ~ Random Effect

Intercept 0.0289*** 0.0273** 0.0292*** 0.0275**
(0.0010) (0.0012) (0.0010) (0.0012)
T Aptedian —0.0000 —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Sales redian 0.0000 0.0000** 0.0000
(0.0000) (0.0000) (0.0000)
T Apean —0.0000* 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000 0.0000 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0478 0.0808 0.0158 0.0761 0.0738 0.0150
Adj. R? 0.0448 —0.0108 0.0126 0.0732 —0.0185 0.0118
F-Test (p-value) 0.0109 0.0000 0.0118 0.0876 0.0000 0.0000

Table C73: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is scale parameter o. All data are
from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classification
is based on total sales. Section 3 provides the detail of firm classification scheme. The model
estimation employs cluster-robust estimator which controls for unobserved individual class het-
erogeneity and time effects. The associated standard errors are reported in parentheses. In the
table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. In each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis of
random effect (p-value < 1075). For the model using medians of firm size measures under fixed
effect, the coefficient of total assets is statistically insignificant and the coefficient estimate of
total sales 85 is 1.63 x 1078, On the other hand, the estimation results for the model using means
of firm size measures under fixed effect report that the coefficient of total sales is irrelevant and
the coefficient estimate of total assets 31 is 6.99 x 107°.
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C.4 Firm size measures and mean absolute deviation

C.4.1 Size classification instrument: Total assets

Independent Variable(s): Median

Independent Variable(s): Mean

Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0288"** 0.0259*** 0.0286*** 0.0262**
(0.0013) (0.0016) (0.0013) (0.0016)
T Aptedian —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
T Antean —0.0000** 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0794 0.1835 0.0929 0.0622 0.1590 0.0818
Adj. R? 0.0780 0.1037 0.0915 0.0607 0.0768 0.0803
F-Test (p-value) 0.0165 0.0043 0.0225 0.0109 0.0029 0.0233

Table C74: This table displays estimation results for the baseline regression model (3.1) us-
ing median (mean) of total assets (T'A). The dependent variable is mean absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total assets. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the
absence of individual and time effects (p-value < 107%) and Hausman test rejects the null hy-
pothesis of random effect (p-value < 1076). The model estimation under fixed effect renders the
following coefficient estimates. Median of total assets: a; = 1.59 x 10~%; Mean of total assets:
a1 = 1.03 x 108, Thus, for both cases, o; is positive and less than 10~7.

Independent Variable(s): Median

Independent Variable(s): Mean

Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0289*** 0.0256*** 0.0285*** 0.0262***
(0.0013) (0.0017) (0.0013) (0.0017)
Salesyredian —0.0000* 0.0000** 0.0000**
(0.0000) (0.0000) (0.0000)
Salesyrean —0.0000** 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0779 0.2016 0.1115 0.0555 0.1466 0.0815
Adj. R? 0.0764 0.1235 0.1101 0.0540 0.0632 0.0801
F-Test (p-value) 0.0266 0.0013 0.0057 0.0126 0.0012 0.0094

Table C75: This table displays estimation results for the baseline regression model (3.1) us-
ing median (mean) of total sales (Sales). The dependent variable is mean absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total assets. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parenthe-
ses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail)
test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 1075) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: a; = 2.27 x 10~8; Mean of total sales:
a; = 1.02 x 1078, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect

Intercept 0.0289*** 0.0257*** 0.0286*** 0.0261**
(0.0014) (0.0017) (0.0013) (0.0016)
T Aptedian —0.0000 0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Sales redian —0.0000 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
T Anrean —0.0000* 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0794 0.2017 0.0963 0.0635 0.1673 0.0865
Adj. R? 0.0765 0.1221 0.0934 0.0605 0.0843 0.0836
F-Test (p-value) 0.0000 0.0001 0.0000 0.0310 0.0001 0.0000

Table C76: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is mean absolute deviation. All
data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classi-
fication is based on total assets. Section 3 provides the detail of firm classification scheme. The
model estimation employs cluster-robust estimator which controls for unobserved individual class
heterogeneity and time effects. The associated standard errors are reported in parentheses. In
the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. In each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis of
random effect (p-value < 1075). For the model using medians of firm size measures under fixed
effect, the coefficient of total assets is statistically insignificant and the coefficient estimate of
total sales B is 2.10 x 1078, On the other hand, the estimation for the model using means of
firm size measures under fixed effect report the following coefficient estimates: the coefficient
estimate of total assets 81 = 6.75 x 10™?; the coefficient estimate of total sales 5o = 4.41 x 107°.
Thus, each coefficient is positive and less than 1078,
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C.4.2 Size classification instrument: Total sales

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0289*** 0.0266** 0.0287** 0.0266***
(0.0010) (0.0013) (0.0010) (0.0014)
T Apjedian —0.0000* 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
T Aprean —0.0000* 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0695 0.1517 0.0629 0.0564 0.1495 0.0672
Adj. R? 0.0681 0.0688 0.0614 0.0549 0.0664 0.0657
F-Test (p-value) 0.0455 0.0000 0.0002 0.0327 0.0000 0.0003

Table C77: This table displays estimation results for the baseline regression model (3.1) us-
ing median (mean) of total assets (T'’A). The dependent variable is mean absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total sales. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of the
absence of individual and time effects (p-value < 107%) and Hausman test rejects the null hy-
pothesis of random effect (p-value < 107%). The model estimation under fixed effect renders the
following coefficient estimates. Median of total assets: a; = 1.40 x 10~%; Mean of total assets:
a1 = 9.68 x 1072, Thus, for both cases, a; is positive and less than 10~7.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0289** 0.0263** 0.0285** 0.0268**
(0.0010) (0.0015) (0.0010) (0.0014)
Salesysedian —0.0000* 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
Salesrean —0.0000* 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0675 0.1692 0.0807 0.0433 0.1186 0.0584
Adj. R? 0.0660 0.0880 0.0792 0.0418 0.0325 0.0569
F-Test (p-value) 0.0510 0.0000 0.0000 0.0221 0.0000 0.0002

Table C78: This table displays estimation results for the baseline regression model (3.1) us-
ing median (mean) of total sales (Sales). The dependent variable is mean absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total sales. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parenthe-
ses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail)
test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: o = 1.71 x 10~8; Mean of total sales:
a1 = 7.90 x 1072, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median

Independent Variable(s): Mean

Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0289** 0.0264*** 0.0289*** 0.0267**
(0.0010) (0.0015) (0.0010) (0.0014)
T Apjedian —0.0000 —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesyredian 0.0000 0.0000"* 0.0000"
(0.0000) (0.0000) (0.0000)
T Anrean —0.0000 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000 0.0000 0.0000
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0697 0.1694 0.0694 0.0704 0.1496 0.0614
Adj. R? 0.0667 0.0866 0.0664 0.0674 0.0649 0.0584
F-Test (p-value) 0.0064 0.0000 0.0000 0.0023 0.0000 0.0000

Table C79: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is mean absolute deviation. All
data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size classi-
fication is based on total sales. Section 3 provides the detail of firm classification scheme. The
model estimation employs cluster-robust estimator which controls for unobserved individual class
heterogeneity and time effects. The associated standard errors are reported in parentheses. In
the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test levels,
respectively. In each model, Lagrange multiplier test rejects the null hypothesis of the absence
of individual and time effects (p-value < 107%) and Hausman test rejects the null hypothesis of
random effect (p-value < 1076). For the model using medians of firm size measures under fixed
effect, the coefficient of total assets is statistically insignificant and the coefficient estimate of
total sales 35 is 1.89 x 1078, On the other hand, the estimation results for the model using means
of firm size measures under fixed effect report that the coefficient of total sales is irrelevant and
the coefficient estimate of total assets 31 is 9.11 x 107°.
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C.5 Firm size measures and median absolute deviation

C.5.1 Size classification instrument: Total assets

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0205** 0.0188*** 0.0203*** 0.0189**
(0.0009) (0.0010) (0.0009) (0.0010)
T Apedian —0.0000* 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
T Antean —0.0000* 0.0000*** 0.0000*
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0537 0.1169 0.0388 0.0363 0.1034 0.0374
Adj. R? 0.0522 0.0306 0.0372 0.0348 0.0157 0.0359
F-Test (p-value) 0.0639 0.0036 0.0247 0.0554 0.0025 0.0265

Table C80: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is median absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total assets. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, ** and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 107°) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total assets: a; = 1.10 x 10~%; Mean of total
assets: o = 7.21 x 107°. Thus, for both cases, o is positive and less than 1077.

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0205"** 0.0184** 0.0202*** 0.0187**
(0.0009) (0.0011) (0.0009) (0.0012)
Sales aedian ~0.0000 0.00007* 0.00007*
(0.0000) (0.0000) (0.0000)
Salesrean —0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0491 0.1323 0.0582 0.0253 0.1130 0.0576
Adj. R? 0.0475 0.0475 0.0568 0.0238 0.0263 0.0561
F-Test (p-value) 0.0899 0.0010 0.0040 0.0832 0.0005 0.0024

Table C81: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is median absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total assets. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: a; = 1.59 x 10~8; Mean of total sales:
a1 = 7.78 x 1072, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect

Intercept 0.0204*** 0.0186*** 0.0202*** 0.0188***
(0.0010) (0.0011) (0.0009) (0.0011)
T Aptedian —0.0000* —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Sales redian 0.0000 0.0000* 0.0000
(0.0000) (0.0000) (0.0000)
T Apean —0.0000** 0.0000 0.0000
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000** 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0569 0.1324 0.0402 0.0510 0.1185 0.0449
Adj. R? 0.0539 0.0459 0.0371 0.0480 0.0306 0.0419
F-Test (p-value) 0.0000 0.0004 0.0001 0.0156 0.0000 0.0000

Table C82: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is median absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total assets. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 1075) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). In each model under fixed effect, the coefficient
of total assets is statistically insignificant. The model estimation under fixed effect renders the
following coefficient estimates of total sales. Median of total sales: 3 = 1.67 x 10~8; Mean of
total sales: fBp = 5.17 x 1079, Thus, for both cases, S, is positive and less than 1077,
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C.5.2 Size classification instrument: Total sales

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0202*** 0.0190*** 0.0201*** 0.0190"**
(0.0007) (0.0008) (0.0007) (0.0008)
T Apjedian —0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
T Aprean —0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0379 0.0739 0.0193 0.0281 0.0730 0.0215
Adj. R? 0.0364 —0.0166 0.0178 0.0265 —0.0176 0.0199
F-Test (p-value) 0.1180 0.0000 0.0027 0.1164 0.0000 0.0008

Table C83: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total assets (T'A). The dependent variable is median absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total sales. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, **  and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 1075) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total assets: a; = 8.56 x 107%; Mean of total
assets: a; = 5.91 x 1077, Thus, for both cases, a; is positive and less than 1078,

Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0202** 0.0188** 0.0199** 0.0190***
(0.0007) (0.0009) (0.0007) (0.0010)
Salesysedian —0.0000 0.0000*** 0.0000***
(0.0000) (0.0000) (0.0000)
Salesrean —0.0000 0.0000*** 0.0000**
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0335 0.0826 0.0301 0.0145 0.0632 0.0274
Adj. R? 0.0319 —0.0070 0.0285 0.0129 —0.0284 0.0258
F-Test (p-value) 0.1379 0.0000 0.0003 0.1287 0.0000 0.0000

Table C84: This table displays estimation results for the baseline regression model (3.1) using
median (mean) of total sales (Sales). The dependent variable is median absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total sales. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis of
the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. Median of total sales: o = 1.04 x 10~8; Mean of total sales:
a1 = 5.03 x 1072, Thus, for both cases, a; is positive and less than 10~7.
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Independent Variable(s): Median Independent Variable(s): Mean
Pooled OLS Fixed Effect ~ Random Effect Pooled OLS Fixed Effect Random Effect

Intercept 0.0201*** 0.0190*** 0.0203*** 0.0191*
(0.0007) (0.0008) (0.0007) (0.0008)
T Aptedian —0.0000* —0.0000 —0.0000
(0.0000) (0.0000) (0.0000)
Salesaredion 0.0000 0.0000% 0.0000
(0.0000) (0.0000) (0.0000)
T Antean —0.0000 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
Salesrean 0.0000 0.0000 0.0000*
(0.0000) (0.0000) (0.0000)
No. Classes 15 15 15 15 15 15
No. Obs 630 630 630 630 630 630
R? 0.0438 0.0827 0.0183 0.0732 0.0740 0.0170
Adj. R? 0.0408 —0.0087 0.0152 0.0702 —0.0183 0.0139
F-Test (p-value) 0.0124 0.0000 0.0158 0.1327 0.0000 0.0000

Table C85: This table displays estimation results for the full model (3.2) using the information
of all size measures in median (mean). The dependent variable is median absolute deviation.
All data are from Nikkei NEEDS database and the sample period is 1971 through 2012. Size
classification is based on total sales. Section 3 provides the detail of firm classification scheme.
The model estimation employs cluster-robust estimator which controls for unobserved individual
class heterogeneity and time effects. The associated standard errors are reported in parentheses.
In the table, *, **  and *** indicate statistical significance at 5%, 1%, and 0.1% (two-tail) test
levels, respectively. In each model, Lagrange multiplier test rejects the null hypothesis of the
absence of individual and time effects (p-value < 107%) and Hausman test rejects the null hy-
pothesis of random effect (p-value < 107%). For the model using medians of firm size measures
under fixed effect, the coefficient of total assets is statistically insignificant and the coefficient
estimate of total sales 35 is 1.16 x 108, On the other hand, the estimation results for the model
using means of firm size measures under fixed effect report that the coefficient of total sales is
irrelevant and the coefficient estimate of total assets (; is 4.68 x 107Y.
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C.5.3 Firm size measures and diffusion coefficient

Independent Variable: Total Assets (T'A)

Independent Variable: Total Sales (Sales)

Pooled OLS Fixed Effect ~ Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0010*** 0.0009*** 0.0010*** 0.0009***
(0.0000) (0.0001) (0.0000) (0.0001)
TA —0.0000%** 0.0000** —0.0000
(0.0000) (0.0000) (0.0000)
Sales —0.0000*** 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
No. Firms 1095 1095 1095 1095 1095 1095
No. Obs 44895 44895 44895 44895 44895 44895
R? 0.0009 0.0003 0.0000 0.0004 0.0005 0.0000
Adj. R? 0.0009 —0.0256 —0.0000 0.0004 —0.0254 0.0000
F-Test (p-value) 0.0000 0.0026 0.5360 0.0000 0.0009 0.2293

Table C86: This table displays estimation results for the baseline regression model using each
of firm size measures. The dependent variable is diffusion coefficient D. All data are from
Nikkei NEEDS database and the sample period is 1972 through 2012, due to the computation
associated with D. The model estimation employs cluster-robust estimator which controls for
unobserved firm heterogeneity and time effects. The associated standard errors are reported in
parentheses. In the table, *, **, and *** indicate statistical significance at 5%, 1%, and 0.1% (two-
tail) test levels, respectively. For each model, Lagrange multiplier test rejects the null hypothesis
of the absence of individual and time effects (p-value < 107%) and Hausman test rejects the null
hypothesis of random effect (p-value < 107%). The model estimation under fixed effect renders
the following coefficient estimates. total assets: a; = 2.76 x 1071°; total sales: a; = 2.49 x 10710,
Thus, for both cases, o is positive and less than 107°.

Independent Variable: Total Assets (T'A) Independent Variable: Total Sales (Sales)

Pooled OLS Fixed Effect  Random Effect Pooled OLS Fixed Effect Random Effect
Intercept 0.0192*** 0.0186*** 0.0190*** 0.0185***
(0.0003) (0.0008) (0.0003) (0.0008)
TA —0.0000*** 0.0000** 0.0000
(0.0000) (0.0000) (0.0000)
Sales —0.0000%** 0.0000*** 0.0000
(0.0000) (0.0000) (0.0000)
No. Firms 1095 1095 1095 1095 1095 1095
No. Obs 44895 44895 44895 44895 44895 44895
R? 0.0047 0.0007 0.0000 0.0033 0.0012 0.0002
Adj. R? 0.0046 —0.0252 0.0000 0.0033 —0.0247 0.0002
F-Test (p-value) 0.0000 0.0084 0.3730 0.0000 0.0009 0.0716

Table C87: This table displays estimation results for the baseline regression model using each
of firm size measures. The dependent variable is the square root of diffusion coefficient v/D. All
data are from Nikkei NEEDS database and the sample period is 1972 through 2012, due to the
computation associated with v/D. The model estimation employs cluster-robust estimator which
controls for unobserved firm heterogeneity and time effects. The associated standard errors are
reported in parentheses. In the table, *, **, and *** indicate statistical significance at 5%, 1%,
and 0.1% (two-tail) test levels, respectively. For each model, Lagrange multiplier test rejects
the null hypothesis of the absence of individual and time effects (p-value < 10~°) and Hausman
test rejects the null hypothesis of random effect (p-value < 107%). The model estimation under
fixed effect renders the following coefficient estimates. total assets: a; = 2.11 x 10~?; total sales:
a1 = 1.99 x 1079, Thus, for both cases, o is positive and less than 1078.
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