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1. Introduction

The value-premium is the empirical observation (Fama and French, 1998) that “value”
stocks (low market/book) have higher returns than “growth” stocks (high market/book).
In this paper, we propose an explanation for the value-premium that we call the
“limits-to-growth hypothesis.” If firms face financing constraints (Froot ef al, 1993), they
finance growth internally when profitability permits, which means that profitability
and growth relate positively[1]. In addition, Arrow (1974) argues that organizational
impediments restrict managers from all possible wealth creating business investments
that they uncover. Tobin (1969) also presumes these limits because, otherwise, firms invest
(or divest) until diminishing returns force Tobin’s “q” permanently to unity. Because
profitability and growth relate positively, but organizational impediments constrain
growth, high profitability “covers” growth capital expenditures, which decreases risk and,
thus, expected return. We use the expression “growth leverage” to describe this relation
between profitability, growth, risk and expected return predicted by the limits-to-growth
hypothesis. High-profitability “growth” firms have high market/book, low risk, and low
expected return compared to low-profitability, low-market/book, “value” firms[2].

We test the limits to growth hypothesis with dividend-paying firms because we believe
that a primary reason that businesses pay dividends is the growth-limits that they face[3].
This focus on dividend-paying firms does not induce a selection bias in our study because
we do not generalize our results to other business classes. Indeed, rather than the
value-premium that Fama and French (1998), the current paper, and others identify,
Blazenko and Fu (2010b) report evidence of a negative value-premium for
non-dividend-paying firms. Blazenko and Fu (2010a) find a value-premium for firms in
financial distress but for reasons quite distinct from the profitable dividend-paying firms
that we investigate in the current paper. Because not all business classes have a
value-premium and the reason for a value-premium (if one exists) differs by business class,
we learn a great deal about the economic forces that generate a value-premium by
investigating these classes separately before we compare them directly in future research.

To distinguish the limits-to-growth hypothesis from other explanations for the
value-premium in the financial literature, we use it to explain a puzzle for which other
explanations are ineffective: why does profitability sometimes increase and sometimes
decrease stock returns (which implies that that profitability sometimes increases and
sometimes decreases risk)? The relation between profitability and returns “in-the-large,” the
value-premium (that is, unconditionally), means that high-profitability high-market/book
growth firms have lower returns than low-profitability low-market/book value firms.
On the other hand, the relation between profitability and returns “in-the-small” (that is,
conditionally, for either growth or value stocks separately) is positive. Haugen and Baker
(1996), Piotroski (2000), Mohanram (2005) and Fama and French (2006) document this
empirical regularity without economic explanation. A complete theory of the
value-premium requires explanations for the relation between returns and profitability
in-the-large as well as in-the-small, which we offer in this paper and test with
dividend-paying firms.

Any equity valuation model that we use to guide our testing must have the property
that risk and profitability relate positively under some conditions and negatively
under others. However, standard static equity-valuation models do not have this property.
For example, in the non-equilibrium constant-growth discounted dividend model
(Williams, 1938), there is no relation between expected return (that discounts dividends)
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MF and profitability because expected return is an exogenous constant. On the other hand,
393 with equilibrium but static valuation of a firm whose manager hypothetically commits
’ permanently and irrevocably to growth, the relation between expected return and
profitability is negative. Using Goldstein and Zapatero’s (1996) equilibrium valuation
methodology, market/book for a firm whose manager commits to growth i9[4]
74(ROE) = ROE /(r+ — g) — g/(r — g), where 7 is the riskless interest rate, r*>ris
274 expected return for an otherwise similar firm that commits to “no-growth” (that is, a firm
“un-levered” by growth, g = 0), ROLE is the rate of return on equity (business return for
shareholders), and g is the growth rate for dividends, earnings, and capital. Loosely
speaking, 7™ is the discount rate for risky earnings and 7 is the discount rate for capital
expenditures that produce growth. Expected return for shareholders is dividend yield plus
growth, (ROE — g)/my(ROL) + g, which strictly decreases with ROE. The capital
expenditure costs of growth impose a risk on shareholders similar to fixed costs in
operating leverage. Risk and expected return decrease as profitability “covers” these
capital expenditure costs. This predicted relation between expected return and
profitability explains a negative relation between returns and profitability in-the-large
but not a positive relation between returns and profitability in-the-small. Because static
equity valuation is inadequate to guide our analysis, we use a dynamic equilibrium
valuation model instead.

The importance of Blazenko and Pavlov’s (2009) dynamic equity valuation model
for our purposes is that it explains why risk can either increase or decrease with
profitability. Their hill-shaped relation between expected return and profitability
(Figure 1) predicts that returns increase with profitability for value stocks and decrease
with profitability for growth stocks. However, like others cited above, we find that,
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versus profitability, ROE hypothetical business that permanently does not grow, r * = 0.12); the value-maximizing
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generally, returns increase with profitability for both value and growth stocks. Thus,
we use a modified version of the limits-to-growth hypothesis to explain the relation
between returns and profitability in-the-small[5].

There are numerous explanations for the value-premium in the financial literature
that are typically tested in the entire cross-section of firms. A number of these
explanations are consistent with a negative relation between returns and profitability
in-the-large, but none explains the positive relation between returns and profitability
in-the-small that we identify for dividend-paying firms in the current paper. Fama and
French (1995, 1998) argue that the value-premium arises from financial distress due to
the poor profitability of value firms. They report evidence that low-market/book “value”
firms have low profitability compared to high-market/book “growth” firms. Carlson et al.
(2004) and Garcia-Feijoo and Jorgensen (2010) show that operating leverage and
market/book relate negatively. Anderson and Garcia-Feijoo (2006) argue that growth
firms have large past capital expenditures that they interpret as growth-option exercise,
which decreases risk and expected return. Similarly, Fama and French (2007) argue that
growth-option exercise reduces market/book for growth firms, while restructuring
improves market/book for value firms. This market/book reversion creates high
expected-return for value firms and low expected-return for growth firms. Zhang (2005)
argues that the irreversibility of assets-in-place makes value firms riskier than growth
firms. Campbell and Vuolteenaho (2004) argue that value stocks have higher “cash-flow”
betas that lead investors to demand higher expected returns. Debondt and Thaler (1985)
and Lakonishok et al (1994) argue that investor irrationality is the source of the
value-premium.

In the following section, we use Blazenko and Pavlov’s (2009) dynamic equity
valuation model to show that expected return is the sum of two terms: expected return
from the static constant-growth discounted dividend model that we call static-growth
expected return (SGER) plus a term from a business expansion option that depends on
earnings volatility. SGER is easy to calculate with forecasted earnings and other
readily available financial market measures. It does not require statistical estimation
and represents a large portion of expected return from the dynamic model. In Sections
3 and 4, we use SGER to guide our investigation of relations between returns and
profitability (which SGER imbeds) in-the-large and in-the-small. In Section 5, we report
evidence that portfolios formed with SGER (in-the-small) earn abnormal returns.
Section 6 concludes and offers suggestions for future research.

2. Dynamic financial analysis

2.1 Expected return

Appendix 1 describes Blazenko and Pavlov’s (2009) model of a dynamically expanding
business where profit growth requires capital growth. The manager’s expansion
decision depends on profitability, ROE. When ROE exceeds a value maximizing
expansion threshold, & that equation (A3) describes, the manager expands earnings
and capital at the rate g. When ROE is less than the expansion boundary, &*, the
manager suspends growth (g = 0) until profitability improves. The upper branch of
equation (A1) is the market/book ratio when the manager optimally grows the business.
The lower branch of equation (A1) is the market/book ratio when the manager suspends
growth, g = 0. Expected return for shareholders, which we denote as w(ROE), is[6]:
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MF ROE—g+gmty o’ ROE> i ROE = £+

393 o(ROE) = o v
ROE+} ' o*ROE” suspend growth, ROE < &*,

T )

where g is the growth rate for earnings and capital (when the manager grows the
276 business), ROE is the return on equity that follows a non-growing geometric Brownian
motion with volatility o, £* is the value-maximizing expansion boundary described in
equation (A3) of Appendix 1 and m(ROE) is the market/book ratio in equation (Al).
Blazenko and Pavlov (2009) model the return on capital as a geometric Brownian
motion because they investigate the relation between the cost of capital and a value
maximizing return threshold for business expansion. Alternatively, we model the
return on equity (ROE) as a geometric Brownian motion, which means that the manager
maintains a target financial structure by increasing both debt and equity at the rate g
to finance investment when the manager grows the business. A geometric Brownian
motion requires strictly positive ROE, which restricts our analysis away from firms in
financial distress. Thus, one of the sample selection criteria that we use later is that firms
have positive trailing-twelve-month earnings. Blazenko and Fu (2010a) investigate the
value-premium for firms in financial distress.

2.2 Numerical example

Figure 1 plots expected return from equation (1) versus profitability, ROE, for a
numerical example. The difference between expected return for a hypothetical business
that permanently does not grow, 7+ = 0.12, and the riskless rate, » = 0.05, represents the
primary source of business risk with a risk-premium of 0.12 — 0.05 = 0.07. As the
manager grows the business, growth capital expenditures (which themselves grow)
“lever” business risk and, thus, expected return is above 0.12. In addition, investor
expectations of this risk, even when the firm suspends growth, influence expected
return. Because the manager’s decision to grow depends upon profitability (which alters
growth-leverage), profitability is an important determinant of expected return in
equation (1).

In the left-most section of Figure 1, when ROE increases, risk increases because of
increasing likelihood that at some future date ROE will cross the expansion boundary,
& =0.116 (from equation (A3)), where the firm begins growth and incurs
growth-leverage. Expected return w(ROE) increases in anticipation of this risk.

Once profitability, ROE, crosses the expansion boundary, ROE = &% = 11.6 percent,
the manager begins to grow the business with growth investments. As ROE increases,
expected return increases until ROE = 0.22 in Figure 1. For 0.116 = ROE = 0.22,
profitability increases the likelihood of remaining in the growth state and continuing to
incur growth-leverage rather than fall back into the state with suspended growth and
without growth-leverage. This increasing likelihood of growth-leverage increases risk,
which increases expected return. For 0 = ROLE = (.22, profitability, ROE, increases risk
and expected return, w(ROE).

When profitability is high in Figure 1 (ROE > 0.22), the likelihood of suspending
growth becomes remote and, thus, this possibility has little impact on risk. Rather, with
increasing profitability the firm “covers” growth expenditures, g, which decreases risk.
For ROE > 0.22, profitability decreases risk and expected return.
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2.3 Static-growth expected return Value versus
The first portion of the upper branch of equation (1) is: growth

ROE — g + g*m
T

@

The term ROE-g is dividend per dollar of equity investment. Dividend yield, dy, is
ROE-g divided by market/book, dy = (ROE — g)/. Hence, we can rewrite equation (2) 277
as:

SGER = ROE + (1 — my*dy )

We refer to equation (3) as SGER because it arises not only as a component of expected
return in Blazenko and Pavlov’s (2009) dynamic model, but also as expected return
itself from the static-growth discounted dividend model. See Appendix 2 for a proof of
this assertion. While the form of these expressions is the same, it is important to
recognize that they are different because share price in the first is from a dynamic
model, whereas share price in the second is from a static model. Note that the
component terms of SGER are either observable (that is, market/book, 7, and dividend
yield, dy) or relatively easy to forecast[7], ROE. Note, in particular, that growth “g” does
not appear directly in equation (3) but only indirectly through its impact on price,
which determines market/book, 7, and dividend yield, dy.

The last term on either branch of equation (1) depends upon earnings volatility, o.
However, in empirical testing (not reported), we find that the contribution of volatility
to returns beyond market/book and SGER is neither economically nor statistically
significant. We also find with some numerical analysis (again not reported) that this
empirical result is not unexpected. We find that SGER is a large portion of expected
return from the dynamic model (equation (1)) and that the contribution that volatility
makes to expected return is generally modest. The study of profitability is important in
finance only to the extent that it impacts expected return. The importance of SGER in
our analysis is that it proxies for expected return with an easy to calculate measure
that does not require statistical estimation but yet captures the relation between
expected return and profitability, ROE, predicted by Blazenko and Pavlov’s (2009)
equity valuation model in equation (1) and shown in Figure 1.

3. Data and portfolio characteristics

3.1 Data and portfolio selection

We impose a number of screens on firms for study inclusion. First, firms must have
data from the COMPUSTAT, CRSP, and Thomson I/B/E/S databases. These are
mainly US companies, but they also include some foreign inter-listed companies and
some American depositary receipts. If not in US dollars, we convert accounting data
(forecast or historical) into US dollars. Second, because both market/book and forward
ROE for SGER in equation (3) entail division by book equity (BVE), we require firms
have positive BVE from the latest reported quarterly or annual financial statements
prior to portfolio formation. Third, in our application of Blazenko and Pavlov’s (2009)
dynamic equity valuation model we presume that ROE follows a geometric Brownian
motion, which means that ROE is always positive. This ROE property restricts our
analysis away from firms in financial distress and, thus, we require positive
trailing-twelve-month earnings. Fourth, to test the limits to growth hypothesis with
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MF firms most likely to have growth limits, we impose the requirement that firms have
393 positive trailing-twelve-month dividends at the time of portfolio formation[8].
)

3.2 Corporate performance forecasting and financial measures

COMPUSTAT is our source for book equity (BVE), reported earnings per share (EPS),

and other corporate financial data. We measure BVE as Total Assets less Total
278 Liabilities less Preferred Stock plus Deferred Taxes and Investment Tax Credits (from
the COMPUSTAT quarterly file). CRSP is our source for dividends, split factors, shares
outstanding, daily share price, and daily returns. Thomson I/B/E/S is our source for
reported EPS and consensus analysts’ EPS forecasts.

I/B/E/S reports a snapshot of analysts’ EPS forecasts for the Thursday preceding
the third Friday of the month, which they refer to as a “statistical period” date. We
forecast ROE in three ways with three different median I/B/E/S analysts’ EPS forecasts
at a statistical period date. These EPS forecasts are for one, two, and three unreported
fiscal years hence. We use annual rather than quarterly EPS forecasts to avoid
seasonality. Denote these median analysts’ EPS forecasts as EPS;, EPS», and EPSj.
Our three ROE forecasts for a firm are EPS;/BPS, EPS./BPS, and EPS3/BPS, where
BPS is book equity per share (calculated as BVE from the most recent quarterly or
annual financial statements prior to a statistical period date divided by shares
outstanding). Denote these ROE forecasts as ROE;, ROE,, and ROE; and SGER in
equation (3) calculated with these ROEs as SGER;, SGER,, and SGER ;. We rebalance
portfolios at closing prices on statistical period dates (we describe rebalancing in more
detail below).

After selecting firms with positive trailing-twelve-month earnings, we use
forecasted earnings in our analysis thereafter because these better represent investor
information at the time of portfolio formation than do historical earnings[9]. As an
aspect of this information, forecasted earnings recognize reversion of the type that
Fama and French (2000) document in a way that historical earnings cannot. Because
we select firms with positive historical earnings (and thus relatively high), by using
forecasted earnings in our analysis thereafter, we avoid a reversion bias in historical
earnings as a future earnings forecast. In an unreported examination, we find analysts’
earnings forecasts to be quite accurate for the upcoming unreported fiscal year and
become overly optimistic only for longer forecast periods. In using forecast EPS
divided by BPS as a ROE forecast, we presume that accounting return is a good
economic return forecast. It need not be. For example, if corporate managers choose
inappropriate depreciation schedules, then both EPS and BPS mis-measure their
corresponding economic counterparts. The net effect is to bias accounting returns
relative to economic returns[10]. In addition, we present evidence that accounting
ROEL overstates economic ROE for growth stocks and understates economic ROE
for value stocks. Nonetheless, the ability to identify abnormal returns in Section 5
with SGER calculated with forecasted earnings illustrates the information content of
these forecasts.

We make no claim that ROE;, ROE,, and ROE3 are the best possible ROE forecasts.
The simplicity of our forecasts highlights the fact that we do not “snoop” the data for
best fit measures that unlikely represent future return as well. We opt for simplicity but
recognize that evidence we uncover might guide the search for better ROE forecasts
for representing expected returns with SGER (Blazenko and Fu, 2011).
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The first statistical period date, which begins the I/B/E/S database, is
January 15, 1976. Common database coverage (that is, I/B/E/S, COMPUSTAT, and
CRSP) is up to October 2010 where the last statistical period date is October 14,
2010. Our test period for SGER; and SGER. is 34 years and nine months (417
months). Our test period for SGER; is between September 20, 1984 and October
14, 2010, which is 26 years and two months (314 months). The test period is
shorter for SGER; because I/B/E/S begins reporting EPS; only at the September
20, 1984 statistical period date.

The forward dividend yield for SGER in equation (3) is the current dividend yield
(trailing-twelve-month dividends divided by closing share price on a statistical period
date) adjusted by equation (A16) in Appendix 3. With this expression, because we use
three separate ROL forecasts, there are three corresponding, forward dividend yields,
dy;, dys, and dys, respectively. The market/book ratio for SGER in equation (3) is the
closing share price multiplied by shares outstanding (both on the statistical period
date), divided by BVE from the most recently reported quarterly or annual financial
statements prior to a statistical period date.

3.3 Portfolio rebalancing and portfolio characteristics

Figure 1 shows non-linearity in the relation between return and profitability.
Depending upon where firms in a particular sample fall along this hill-shaped curve,
a linearized relation between returns and profitability might be positive or negative but
it is unlikely to be strong or persistent. Therefore, we do a preliminary sort based on a
financial variable related to profitability: market/book. This sort allows us to investigate
the relation between returns and profitability in-the-large (the value-premium) and
in-the-small (for value and growth stocks separately).

For each statistical period date from January 15, 1976 to October 14, 2010 we
calculate SGER in equation (3) for each firm with positive trailing-twelve-month
dividends, positive trailing-twelve-month earnings, and positive BVE. We sort firms
into five market/book quintiles (b = 1,2,3,4,5) and then into five SGER portfolios
(k=1234,5). This double sort leads to 25 portfolios that we rebalance at each
statistical period date over the test period. In addition, because we sort firms within
market/book quintiles in three ways, with SGER;, SGER,, and SGER;, we investigate
3 X 25 = 75 portfolios. Over our test periods (417 months for SGER; and SGER» and
314 months for SGER5), the average numbers of stocks in the 25 portfolios is 44.6, 40.1,
and 17.0, respectively. The relatively small number of stocks in SGER5 portfolios is
because analysts’ annual EPS forecasts are sparser for three unreported fiscal years
hence compared to one and two unreported fiscal years hence. Since the average
number of stocks in SGER;, SGER », and SGER ; portfolios is not overly great, investors
can replicate the portfolios in Table I, which increases the economic significance of our
results.

Table I reports median market cap for the SGER;, SGER», and SGER 5 portfolios.
Notice first that growth firms (b = 1) tend to be larger than value firms (b = 5). Second,
for any market/book quintile, b, and for any SGER portfolio, k, market cap increases for
SGER; compared to SGER, compared to SGER; portfolios. This increase reflects the
fact that analysts forecast £PS further in the future for larger firms. Also in Table I, we
report the most common 1-digit SIC code and the percent of firms within a portfolio
with that SIC code for each of the double-sorted portfolios and for each of the three
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SGER portfolios. For reference purposes, for the overall sample of firms that satisfy our
selection criteria, the percentage of firms in the five most common 1-digit SIC codes,
2000-2999, 3000-3999, 4000-4999, 5000-5999, and 6000-6999 are 19.14, 20.43, 14.13, 8.53
and 28.04 percent, respectively. The fractions in Table I do not vary markedly from
these benchmarks, which indicates that SGER portfolios are not over-weight particular
industries compared to randomly selected portfolios.

Table II reports summary portfolio measures[11] for market/book, current dividend
yield, forward ROE, implicit annual growth (that is, equation (A15)) and annual capital
expenditure (CAPX) relative to net fixed assets (NFA) for the 75 portfolios we
investigate. CAPX and NFA are from the most recent annual report prior to a
statistical period date (all other historical accounting data that we use are from the
most recent quarterly or annual report). M/B; is median portfolio market/book, dy; is

median portfolio current dividend yield, ROE / is median portfolio forward ROE, g/ is
median portfolio implicit growth, and 7/ is median portfolio CAPX/NFA. The
numbering J = 1,2,3 refers to earnings forecasts 1,2,3 unreported fiscal years hence.
Table II reports each of these summary measures for portfolio b, % that we rebalance at
each statistical period date t=12,... TP by sorting firms into b= 12345
market/book quintiles and then into £ = 1,2,34,5 SGER quintiles.

Market/book is high for growth stocks (b = 1) compared to value stock (b = 5)
because both forward ROE and growth (as measured by implicit growth and the rate of
capital expenditure) are high. Further, within any market/book quintile, b = 1,2,3,4,5,

forward ROE (that is, ROE/ ), implicit growth, g , and market/book, M /Bb 4 INCrease
from low SGER portfohos to high SGER portfohos[lZ] k= 1,2,34,5. Comparing the
upper portion of Table II to the lower portion illustrates that growth firms (b = 1) have
higher profitability, ROE, than value firms (b = 5).

For any market/book quintile (b =1 2 3,4,5) and for any SGER portfolio

(k =1,2,34,5), forward ROE, (that is, ROE,, h 1ncreases for SGERg compared to

SGER, compared to SGER; portfolios. That is, ROE,, P> ROEb P> ROE,, 4 These
median ROEs use EPS forecasts three, two, and one unreported fiscal years hence,
respectively. Because they use the same BPS denominator but growth is inherent in
analysts’ annual EPS forecasts further out in the future (in the numerator), ROE is
greater for more distant forecasts. In addition, part of this result arises from overly
optimistic analysts’ earnings forecasts for longer forecast intervals.

The dividend yield of value stocks, at the bottom of Table II, exceeds that of growth
stocks at the top of Table II. An interpretation of this result is that firms maintain
dividends despite deteriorating financial conditions reflected by low share price and
low forward ROE.

For value stocks (b = 5) and each SGER portfolio (¢ = 1,2,3,4,5) market/book is less
than one but implicit annual growth gg » 1s, nonetheless, positive. Growth with
market/book less than one is inconsistent with Tobin (1969) and Blazenko and Pavlov
(2009). On the other hand, Blazenko and Pavlov (2010) argue that business-development
risk in the process of capital investment creates real options for unexpected ancillary
investments (so-called “shadow” options), which encourage the original investment
in the first instance and economically justifies corporate growth even when market/book
is less than unity.
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MF CAPX/NFA in Table II measures the rate of capital expenditure by businesses to
393 maintain existing depreciable assets and for growth. Comparing the upper portion of
’ Table II to the lower portion illustrates that growth firms (b = 1) undertake capital
expenditures at a higher rate than value firms (b = 5). In addition, for most market/book

quintiles, the rate of capital expenditure increases from low to high SGER portfolios,

k =1,2,3,4,5. Fama and French (2001) identify modest growth opportunities as one of the

284 characteristics of dividend-paying firms. Nonetheless, growth firms (b = 1) have capital
expenditure rates that exceed 20 percent per annum for each SGER portfolio,
k=12,...,5 These high growth rates indicate that even for dividend-paying firms,
high market/book is associated with high growth and extensive growth opportunities.

3.4 Realized versus expected returns

We measure returns from a statistical period date (Thursday preceding the third
Friday of the month), where we form a portfolio, to the following statistical period date
(approximately a month later). Because we rebalance portfolios at statistical period
dates but measure portfolio returns for the following statistical period month, our
results are out-of-sample. We cannot use CRSP monthly returns because statistical
period dates are mid-month rather than month-end. Instead, for firmz = 1,2,.. N that is
a member of portfolio b, & (b = 1,2,34,5, k = 1,2,3,4,5), formed with market/book and
SGER that uses a consensus analyst EPS forecast / unreported fiscal years hence, and
for statistical period month £ = 1,2,.. . TP[13] return is:

P; + D; - P;
Ri],t,b,k - ( 141 Pi+1 ,t> )

where P;; and P, are split-adjusted closing share prices[14] for firm ¢ on statistical
period date ¢ and {+ 1, and D;.y; is the split-adjusted dividend with an ex-date
between statistical period dates.

The equally weighted return[15] for portfolio b, k£ in month £ is:

—7 1 N 7
Rt,b,k = N Z Ri,t,b,k'
i=1

Because SGER is an annual measure, for comparison purposes in our descriptive
statistics (Table III), we annualize realized monthly portfolio returns over the test
period as:

_J 12 IP. J
bk = ﬁZRt,b,k‘
=1

Denote SGER calculated with an EPS forecast / unreported fiscal years hence, for firm
1=12,...,N, in portfolio b, & (b = 1,2,3,4,5, k = 1,2,3,4,5), for statistical period month
t=12,... TP, as SGER{ Lbk Mean SGER for portfolio b, % is:
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Table III reports portfolio returns, SGER, and the difference, Rb] b SGERb] b

Within each of the five market/book quintiles, b = 1,2,345, realized average
portfolio returns, R, ;, increase from the low SGER portfolio (¢ = 1) to the high SGER
portfolio (¢ =5). This increase is monotonic for SGER; and SGER. portfolios and
almost monotonic for the SGER; portfolios. Realized returns strongly follow SGER,
which gives us confidence that there is economic content to SGER.

While a positive relation between realized returns and SGER would seem to be a
minimum requirement for a return measure for either the weighted average cost of
capital or for investors in their security analysis, SGER is unique among implicit
returns[16] with this feature (Easton, 2006; Gebhardt ef al, 2001). The purpose of
implicit expected returns is for the corporate financial decision making with the
weighted average cost of capital. This objective requires an unbiased expected equity
return measure, and therefore, this literature often compares these measures against
average realized equity returns. Because this standard is rather demanding, in a study
of seven expected return proxies, Easton and Monahan (2005) find that in the entire
cross-section of firms, these proxies are unreliable and none has a positive association
with realized-returns.

There are differences between SGER’s representation of returns for growth and
value stocks. For growth stocks (b = 1) at the top of Table III, SGER tends to overstate
realized returns with growth forecasts (implicit growth) that are unlikely sustainable
indefinitely. On the flip side, SGER is lower than realized returns for value stocks
(b = 5). Because ROE is low, growth prospects, as measured by implicit growth, are
low. These observations suggest that forward ROE, with analysts’ EPS forecasts,
understate economic ROE for value stocks and overstates economic ROE for growth
stocks[17].

4. Profitability, growth, and the value-premium
4.1 The value-premium (preliminary evidence)
In this section, we investigate return differences between growth and value firms. The
dynamic model in Section 2 indicates that as profitability (ROE) increases, risk can either
increase or decrease. Low profitability firms (value firms in the left-most section of
Figure 1) are at risk of suspending growth. Increasing profitability increases the
likelihood of growth-leverage, which increases risk and expected return. On the other
hand, profitability (ROE) reduces risk for high profitability firms (the right-most section
of Figure 1). For these firms (growth firms), high profitability covers the costs of growth
to reduce growth-leverage and decrease expected return. Consequently, growth firms
have low expected returns,. Greater return for value compared to growth firms is the
value-premium. This dynamic model is consistent with a value-premium but it does not
require one. For example, if profitability, ROE, of both value and growth firms is lower
than shown in Figure 1, then because expected return to value stocks decreases and
expected return to growth stocks increases, the expected-return difference decreases
and a value-premium can reverse and even become negative.

In Table III, value firms (b = 5) ’ have ?igh-realized average returns compared
to growth firms (b = 1). That is, R5, > Ry, k=1,2345 (low to high SGER) and
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MF for any EPS forecast period, / = 1,2,3. Notice also in comparing Table III with Table II,
393 that value firms (b = 5) have both high realized average returns and low proﬁtability

compared to growth firms (b =1). That is, R5 P> R and ROE < ROE1 b
k=12345 (low to high SGER) for portfohos formed Wrth any EPS forecast period,
J=1 23 Thrs is the value-premium “in-the-large.” Growth firms (b = 1) have low

288 returns and high profitability.

4.2 Returns versus profitability in-the-small (preliminary evidence)

Blazenko and Pavlov’s (2009) dynamic equity valuation model shown in Figure 1
indicates that as profitability (ROE) increases, risk can either increase or decrease. It
increases for value stocks but it decreases for growth stocks. However, in Tables I and I,
for either value or growth stocks separately (that is, within a market/book quintile),
there is evidence that profitability increases return[18]. For each of the portfolios

formed with SGER and analysts’ earnings forecasts / = 1,2,3 unreported fiscal years
hence, within any market/book quintile b = 1,2,34,5, forward ROE (that is, ROE{,JQ)

increases with respect to SGER, k= 1,2,345 (low to high SGER). In addition
in Table HI within any market/book quintile b = 1,2,3,4,5, realized average portfolio

returns Rb 1 Increase with respect to SGER k=1234,, (lowto hlgh SGER). Figure 2(a)
plots this relation between return, Rb 4 and profitability, ROEb w» k=12345, for
growth (b = 1)and value stocks (b = 5). Returns increase with proﬁtabrhty Thatis, R5 &

increases with ROE5 w»k=12345and R 1., increases with ROE1 wk=12345.

Contrary to Blazenko and Pavlov’s (2009) hill-shaped relation between expected
return and profitability (Figure 1) that predicts that returns increase with profitability
for value stocks and decrease with profitability for growth stocks, Figure 2(b) shows
that returns increase with profitability for both value and growth stocks. Thus,
alternatively, we use a modified version of the limits-to-growth hypothesis to explain
why the relation between returns and profitability is stronger for value stocks
compared to growth stocks[19].

There are two forces that impact expected return as profitability ROE' increases
with the result that returns increase with profitability for both value and growth stocks
(that is, within a market/book quintile). First, in the dynamic model, holding maximum
growth, g, constant, profitability, ROE, can either increase or decrease risk as
represented in Figure 1. Profitability, ROE, increases risk for value stocks but
decreases risk for growth stocks. Second, there is evidence in Table II, that profitability
increases growth. In Table II, for each of the forecast intervals, /= 1,2,3, within

any market/book quintile b = 1,2,34,5, median forward ROE (ROEb] ») and implicit

growth, gb » increase with respect to SGER, k = 1,2,3,4,5, (low SGER to high SGER).
If firms are financially constrained (Froot ef al., 1993) increasing profitability increases
the ability of the firm to finance growth 1nterna11y when they cannot finance externally,
which increases growth.

Figure 2(a) plots expected return, w(ROE), with respect to profitability, ROE, for
different growth rates, g. For value firms (low market/book and low profitability),
profitability, ROE, increases risk and expected return, o(ROE), holding growth, g,
constant (that is, on any one of the curves, g = 0.045, g = 0.06, or g = 0.07). On the
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for ahypothetical firm that permanently does not grow r .= 0.12); (b) annualized mean Figure 2.
"~ 7 .
return, Ry K =1,2,34,5, from table 3, and median profitability, ROE k= 1,2,3,4,5, from (@) Profitability, growth,

and the value-premium;
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Table 2, for growth (b = 1) and value stocks (b = 5) for portfolios sorted by SGER;
(that is, with forward ROE one unreported fiscal year hence)
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MF other hand, profitability increases growth, which Figure 2(a) shows as shifting upward

393 to a higher growth curve. Higher growth, g, increases growth-leverage for any level of

’ profitability, ROE, which increases expected return, o(ROE). For value firms, these

two forces work together so that the relationship between expected return, w(ROE),

and profitability, ROE, depicted for value firms at the left most section of Figure 2(a) is

steep compared to growth firms at the right most section. Figure 2(b) shows a similar

290 pronounced relation between returns and profitability for portfolios of value firms in
the left-most curve.

For growth firms in Figure 2(a), profitability, ROE, decreases risk and
expected return, w(ROE), holding growth, g, constant (that is, on any one of the
curves, g =0.045, g=0.06, or g=0.075). On the other hand, profitability
increases growth, which Figure 2(a) shows as shifting upward to a higher growth
curve, which increases expected return, w(ROE). For growth firms, these two
forces work in opposite directions and therefore, either effect might dominate
and profitability, ROE, might either increase or decrease expected return, w(ROE).
However, because these two forces work in opposite directions, we expect the
relation between returns and profitability to be weaker for growth compared to value
stocks.

Figure 2(b) plots the two joint empirical phenomena that we investigate in this
paper. First, the relation between returns and profitability is positive and stronger for
value stocks (on the left) compared to growth stocks (on the right). Second, at the same
time, value stocks have higher returns than growth stocks.

4.3 The value-premium (formal testing)

Table III is a report of summary statistics that suggest a value-premium
without formal statistical testing. Table IV gives formal statistical results
in cross-sectional regressions of stock returns for individual companies on
market/book and profitability, ROE, for each statistical period, ¢. The dependent
variable, R;; is the monthly return for firm 7 for statistical month ¢ and the
mdependent variables are market/book and forward ROE. Specifically, M /B and
ROE/ |, are market/book and the forward ROE for firm: = 1,2,...N, for ] = 1,23 ¢ as yet
unreported fiscal years hence (both at the beginning of statlstlcal period
t=12,..,TP):

60t+81t B%—FSW ROE]-F,UM‘, =12, ...,N )
it
While our primary objective in regression (6) is to determine the impact of M/B on
returns, we include profitability, ROE, as an explanatory variable to account for
profitability impacts not fully captured by M/B.

Table IV reports the temporal average of Sross- -sectional coefﬁaent estimates in
these regressions (that is, Zt_150t /TP, Et_161 ¢/ TP, and Ez 182 ¢/TP). Panel A
of Table IV reports the coefficient estimates for the entire sample of firms when
forward ROL is for J = 1,2,3 as yet unreported fiscal years hence. Panels B, C, and D
report the coefficient estimates when firms are sorted into low versus high SGER
quintiles (¢ = 1,2,3,4,5). Panels B, C, and D use forward ROE for /=123 as yet
unreported fiscal years hence, respectively.

oL fyl_llsl
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Ri,t = 80,1‘ + al,t.M/Bﬁ + Sz,t.ROE{t + Mt i= 1725 s 7N

TP S t-stat. & t-stat. & t-stat.
Panel A: all sample
J=1 417 0.0129 5.60 —0.0031 -733 0.0380 8.33
Jj=2 417 0.0122 5.38 —0.0034 —749 0.0397 7.95
J=3 417 0.0112 4.18 —0.0013 -311 0.0186 327
Panel B: earnings forecast interval one fiscal year hence, | = 1
Low SGER1 k=1 417 0.0101 3.90 —0.0015 —254 0.0146 1.67
k=2 417 0.0119 499 —0.0032 —-3.35 0.0351 2.19
k=3 417 0.0131 5.53 —0.0032 -3.80 0.0371 2.64
k=4 417 0.0186 7.48 —0.0024 —299 0.0036 0.28
High SGER1 k=5 417 0.0191 6.82 —0.0017 —-384 0.0126 1.93
Panel C: earnings forecast interval two fiscal years hence, | = 2
Low SGER, k=1 417 0.0103 417 —0.0012 -1.63 0.0031 0.31
k=2 417 0.0110 441 —0.0050 —4.60 0.0597 352
k=3 417 0.0134 5.77 —0.0043 —4.47 0.0426 3.09
k=4 417 0.0173 6.63 —0.0028 -316 0.0177 1.38
High SGER, k=5 417 0.0184 6.25 —0.0019 —3.86 0.0140 2.05
Panel D: earnings forecast interval three fiscal years hence, | = 3
Low SGER3 k=1 314 0.0080 2.74 —0.0020 -1.39 0.0358 1.59
k=2 314 0.0079 2.73 —0.0074 -381 0.1073 3.75
k=23 314 0.0125 393 —0.0014 -1.07 0.0122 0.59
k=4 314 0.0122 3.55 —0.0023 -235 0.0284 1.94
High SGER; k=15 314 0.0156 4.16 —0.0008 -1.73 0.0032 0.48

Notes: This table reports the temporal average of the coefficient estimates in the above cross-sectional
regression (that is, 8 = Y7580,/ TP, & = Y1181,/ TP, and & = Y[%,8,,/ TP); Panel A of this
reports the coefficient estimates for the entire sample of firms when forward ROE is for / = 1,23 as yet
unreported fiscal years hence; Panels B, C, and D report the coefficient estimates when firms are sorted
into low versus high SGER quintiles (¢ = 1,2,3,4,5); Panels B, C, and D use forward ROE for ] = 1,2,3
as yet unreported fiscal years hence, respectively
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Table IV.
Fama-MacBeth
regressions of monthly
returns for individual
companies on
market/book (M/B) and
profitability, ROE

In all of the regressions reported in Table IV, the coefficient estimate on market/book is
negative and generally statistically significant, which is evidence of a value-premium
for profitable dividend-paying firms. Value stocks have higher returns than growth
stocks. The coefficient estimates on forward profitability, ROE, are always positive,
but not always statistically significant.

4.4 Returns versus profitability in-the-small (formal testing)

Figure 2(b) suggests that the relation between returns and profitability, ROE, is stronger
for value stocks than growth stocks but it is a plot of summary statistics without formal
testing. Table V gives formal statistical results in cross-sectional regressions of stock
returns for individual companies on profitability, ROE for each statistical period, f.
Both market/book and forward ROE are at the beginning of the statistical period month
and monthly return is for the following statistical period month. The dependent variable,
R;;, is the monthly return for firm i for statistical month ¢ The independent
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39 3 Ri,t = Yot + Yit® B, + Yot 'ROEM + M t 1= 1,2, e 7N
2 ’ t-statistic for

TP 7y  tstat. Vi t-stat. Vo tstat. b =5)— B =1

Panel A: earnings forecast interval one fiscal year hence, | = 1
Growth b=1 417 00106 426 —0.0013 —4.12 00215 4.85 6.01
292 b=2 417 00100 3.09 —0.0048 —317 0.0727 694
b=3 417 00067 168 —0.0040 —142 0.0953 7.40
b=4 417 00209 550 —0.0220 -587 0.1398 920
Value b=5 417 00195 473 —00215 —490 01309 742
Panel B: earnings forecast interval two fiscal years hence, | = 2
Growth b=1 417 00099 399 —00016 —4.37 00241 536 5.68
b=2 417 00079 232 —0.0042 —251 00740 6.64
b=3 417 00078 191 —0.0064 —220 0.0982 6.87
b=4 417 00219 499 —-0.0262 —-563 0.1386 7.68
Value b=05 417 00174 418 —0.0246 —457 01581 6.82
Panel C: earnings forecast interval three fiscal years hence, | = 3
Growth b=1 314 00112 382 —0.0007 —145 0.0073 117 2.83
b=2 314 00072 109 —0.0015 —052 0.0299 190
b= 3 314 0.0057 062 —0.0021 —0.35 0.0409 2.03
b=4 314 00166 204 —0.0130 —202 0.0757 2.89

Table V.

Fama-MacBeth Value b= 5 314 0.0131 231 0.0156 202 0.1158 3.06

regressions of monthly Notes: This table reports the temporal average of the cross-sectional coefficient estimates in the
returns for individual Fama and MacBeth (1973) regressmns of return on_market/book and forward ROE (that is,
companies on Zt 17%0:/TP, % = Ez_ﬂl /TP, and ¥, = Etpﬂ’z 1/ TP); the panels of this report the
market/book (M/B) and coefﬁc1ent estimates when firms are sorted into high versus low market/book quintiles (b = 1,2,3,4,5);
profitability, ROE Panels A, B, and C use forward ROE for / = 1,2,3 as yet unreported fiscal years hence, respectively

variables are market/book and forward ROE, M /BN and ROE{ t firm:=12..N
(both at the beginning of statistical period t = 1,2,..,TP):

M .
Ri,t = Yot + Yit: B_t + Yo ROE{[ + Mit, 1= 13 23 i aN (6)
2,

Table V reports the temporal average of cross-sectional coefficient estimates in in the
Fama and MacBeth (1973) regressmn}lZO] of return on market/book and forward ROE
(thatis, yy = Zt_l Yoi/ TP, v1 = >, /TP, and y, = Zt_l ¥2.¢/ TP). The panels of
Table V report the coefficient estimates when firms are sorted into high to low
market/book quintiles (b = 1,2,3,4,5). Panels A, B, and C use forward ROE for / = 1,2,3
as yet unreported fiscal years hence, respectively. We include market/book as an
independent variable in regressmn (6) to account for residual market/book effects not
captured by profitability, ROE

The slope estimate, ¥», is posmve and increases monotonically with market/book (from
growth to value, b = 1,2,34,5) for each forecast interval / = 1,2,3 (panels A-C). Statistical
tests for slope differences between growth and value stocks (b =1 versus b =5),
Yo(b = 5) — (b = 1), are strongly significant for each forecast interval / = 1,2,3 (panel
A to panel C). These results are consistent with the dynamic model of Section 2 and our
discussion of Figure 2(a). The relation between returns and profitability is stronger for
value stocks than it is for growth stocks.
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5. Abnormal returns and profitability in-the-small

The fact that we use a non-linear asset-pricing model (that is, Blazenko and Pavlov, 2009)
to guide our testing is possibly not critical or important if standard linear asset-pricing
models commonly employed empirically in the financial literature represent and
benchmark returns without pricing errors. However, in the current section (with such a
model) within each of the market/book groupings that we investigate (that is,
in-the-small), we report negative abnormal returns for stocks that we expect to have low
risk and positive abnormal returns for stocks that we expect to have high risk.
These abnormal returns suggest that dynamic and non-linear asset-pricing models, like
Blazenko and Pavlov (2009), may be useful for representing returns. However, before we
abandon linear asset-pricing models as the standard for benchmarking returns, the
finance profession needs to consistently uncover pricing errors not explained by these
models in future research. While rational analysis guides our empirical investigation,
we cannot dismiss market-inefficiency as an explanation for abnormal returns. Either
equity-markets over-price stocks that we expect to be low risk (and vice-versa), or current
asset-pricing models do not capture the relation between returns and profitability
in-the-small for either value or growth stocks.

5.1 Normal returns

The positive association between realized returns and SGER in Table III may be
risk compensation and does not assure abnormal returns for investment strategies based
on SGER. We test for these abnormal returns in this section. We use a conditional
four-factor model[21] to represent normal returns. Fama and French (1996) and Carhart
(1997) suggest a market/book factor[22], a size factor, a market factor and a momentum
factor.

Unconditional asset-pricing models, like, Fama and French (1996) and Carhart (1997),
presume that expected returns and factor loadings are constant over time. However,
Ferson and Warther (1996) report evidence that economic variables like the lagged
aggregate dividend yield and the risk free rate capture variation in risk and expected
return. Ferson and Harvey (1999) use these common lagged information variables in the
Fama and French (1996) three factor model to capture these dynamic patterns in returns.
Since our sample period is over 34 years for SGER; and SGER, portfolios and 26 years
for SGER; portfolios we allow for time-variation in the factor loadings. We represent the
factor loadings as a linear function of two information variables: lagged aggregate
dividend yield and the risk-free rate.

From Ken French’s web site[23], we download daily returns for the six
Fama and French (1993) size and B/M portfolios that they use to calculate SMB
and HML portfolios (value-weighted portfolios formed on size and then market/book)
and the six size and momentum portfolios (value-weighted portfolios formed on
size and return from 12 months prior to one month prior). We compound daily returns
for the riskless rates, for the CRSP value weighted portfolio, for the six size-B/M
portfolios, and for the six size-momentum portfolios between I/B/E/S statistical period
dates. Following the methodology on Ken French’s web site, we create monthly SMB,
HML, MOM risk factors, and the market risk premium that we use to benchmark
SGER portfolios.

We risk-adjust the 25 market/book and SGER portfolios with the
Fama-French-Carhart four-factor model:
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MF Rypy — Rry = ayj + sp,SMBy + hy (W HML; + my, MOMy + By p(Ryr s — Rry) + &
39,3 (7

b =S0p+16,DY 1-1 +S2p 1Rs s

Iy e =hop .+ p kDY -1+ hop 1Ry 4
294 My e =mop ke + 11k DY -1 +m2p Ry s
Bok = Bopr+ BroiDY -1+ Bop iRy

b=1,2,3,4,5, k=1,2,3,4,5, t=1,2,... TP

®

where K, denotes the return on portfolio b =1,234/5, k= 12345, in month
t=12,..., TP, Ry, is therisklessrate, DY;_ ; is the CRSP value-weighted index dividend
yield lagged one period, Ry is the return on the market portfolio measured as the CRSP
value weighted return between statistical period dates (by compounding daily CRSP
value weighted returns), SMB, and HML, are the small-minus-big and high-minus-low
Fama-French factors, and MOM, is the momentum factor. Substitute equation (8) into
equation (7) for the conditional Fama-French-Carhart four-factor model.

5.2 Null hypothesis

In this section, we discuss multivariate tests of abnormal returns: the &s, of equation (7).
The purpose of the GRS statistic (Gibbons et al, 1989) is to test for errors in an
asset-pricing model[24]. We use the GRS statistic to test the null hypothesis that the
regression intercepts are jointly equal to zero, o1 = as = a3 = a4 = a5 = 0. The
alternative hypothesis is that there is a missing factor in the asset-pricing model. We do
this multivariate test across the five SGER portfolios k= 1,2, ... 5 for each of the five
market/book quintiles, b = 1,2,...,5. The GRS statistic is F distributed with degrees of
freedom equal to (5,400) for our SGER; and SGER. portfolios and (5,297) for SGER;
portfolios.

Hansen’s J statistic tests the null hypothesis that abnormal returns jointly equal one
another, 1 = a» = a3 = a4 = a5 = a but not necessarily equal zero[25]. The purpose
of Hansen’s J test is to identify differences in abnormal returns. A rejection of the null
hypothesis suggests that investors can discriminate portfolio performance in such a
way as to form profitable investment strategies. Hansen’s J statistic is x? distributed
with degree of freedom equal to 4 (number of restrictions minus one) for SGER;,
SGER», and SGER ; portfolios.

5.3 Abnormal returns

We now turn to abnormal return evidence in Table VI. We focus our discussion on
SGER; portfolios for which the evidence is strongest. For each market/book quintile,
b =1,2,3,4,5 (growth to value firms), estimated abnormal return, &, for the lowest SGER
portfolios (£ = 1) is always negative and statistically significant. On the other hand, & for
the highest SGER portfolios (¢ = 5) is always positive and statistically significant for
low market/book quintiles (b = 3,4,5). Further, within market/book quintiles, these alpha
estimates, &, increase from most negative for the lowest SGER portfolio (¢ = 1) to
positive for the highest SGER portfolio (¢ = 5). For each market/book quintile in Table VI,
b=1,2345, the GRS test rejects the null hypothesis that alphas for the five SGER
portfolios (2 = 1,2,3,4,5) jointly equal zero.
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A monotonic relation between & and SGER, k=1,2,...,5, in Table VI suggests
that investors might use SGER as a stock selection measure with some benefit.
For each market/book quintile, b = 1,2,3/4,5, Hansen’s ] statistic rejects the null
hypothesis of joint equality of abnormal returns for the five portfolios 2 = 1,2,34,5.
Significant abnormal returns suggest that investors might form long/short investment
strategies to some advantage. In particular, negative & for lowest SGER portfolio (¢ = 1)
suggests that investors might use SGER is to identify stocks not to hold or short in
portfolios.

6. Summary and conclusion

In this paper, we propose a new explanation for the value-premium that we call
the limits to growth hypothesis, which we test with profitable dividend-paying firms.
High profitability “covers” the capital expenditure costs of growth, which decreases
risk and is consistent with low returns for growth firms that commonly have
high profitability. At the same time, we argue that profitability increases risk and
expected return “in-the-small” (that is, conditionally) for both value and growth stocks.
We report confirming evidence for the hypothesis that this phenomenon is stronger for
value stocks.

Our study motivates topics for future research. In the current paper, we report
evidence that, SGER based on analysts’ forecasts over-states realized returns for
growth stocks and under-states realized returns for value stocks. A possible source of
this bias is forward accounting ROE, which overstates economic-ROE for growth
firms and understates economic-ROE for value firms. If ROE follows a
mean-reverting process rather than a random walk, then an order bias exists for
our ROE-forecasts, which are more extreme than their “true” values and revert to a
“grand” mean over time. Blazenko and Fu (2011) investigate several adjustments to
ROE-forecasts to be used with SGER as an absolute return measure for cost of capital
analysis.

Blazenko and Fu (2010b) report evidence that profitability increases
returns for non-dividend-paying firms. They argue that these firms use profitability
to finance growth without limit (because these firms have better growth
prospects than dividend-paying firms), which increases risk. Consistent with this
argument, they find evidence of a “negative” value-premium for non-dividend-paying
firms. On the other hand, Blazenko and Fu (2010a) find a value-premium for
firms in financial distress (negative trailing-twelve-month earnings) from a U-shaped
relation between returns and profitability and a hill-shaped relation
between market/book and profitability. Returns are high when market/book
is low (high or low profitability), which is a value-premium for firms in financial
distress.

A comparison of the current paper with Blazenko and Fu (2010a, b) suggests that
the economic reasons for a value-premium differ across business classes if a
value-premium exists. Studies that test value-premium hypotheses in the entire
cross-section of firms without discriminating between business classes can
obscure these economic forces. Thus, in research currently in process, we
investigate whether these economic forces can explain both the value-premium in
the entire cross-section of firms and return differentials that exist across business
classes.
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MF Notes

39,3 1. New ventures that are in their product development stages without revenues cannot finance
business investments from profitability and must use alternative financing sources, like, for
example, venture capitalists. We restrict our empirical testing away from this type of
business with the requirement that firms have positive trailing-twelve-month earnings.

2. In the dynamic equity-valuation model that we use to guide our testing, profitability
298 jointly determines market/book and expected return. Because market/book is high when
profitability is high, we describe “growth” firms as high-market/book and high-profitability
and vice versa for value firms. In Table II, we report evidence that high market/book
“growth” firms have high profitability.

3. Theoretically, we make no distinction between dividends and share repurchases.
Empirically, we restrict attention to dividend-paying firms because Lee and Rui (2007)
find that repurchases are associated with temporary components of earnings, whereas
dividends depend on permanent earnings. Grullon and Michaely (2002) find that most firms
that repurchase shares also pay dividends. Rather than dividends, there are other financial
measures that one might use to represent growth limits, like, for example, the rate of
business investment. However, because this investment is difficult to start, stop, or slow
down, it is at best a reflection of past growth-limits. Managerial dividend choice has the
advantage that it is an immediate and recurring reflection of growth-limits.

4. This expression is a component of the upper branch of equation (A1), which is market/book
for a firm whose manager grows his/her business at a rate, g, but has an indefinite
real-option to suspend growth upon inadequate profitability (the remainder of the expression
is the value of the real-option to suspend and recommence growth).

5. In our empirical testing, we do not find exactly what we had expected from our theoretical
modelling. We do, however, find a very close empirical phenomenon. We do not believe this
to be a limitation of the paper. Theoretical modelling is always a crude reflection of the real
business world. As we find empirical results that confirm or fall short of predictions, we
have the opportunity to refine our analysis. It is this interplay between theoretic modelling
and empirical testing that advances any discipline.

6. Determine equation (1) for expected return using equation (A1) for the market/book ratio (),
the stochastic process for profitability, dROE = o*ROE*dz (where dz is a Weiner
increment), and Ito’s lemma. There is no growth factor in the ROE process because
profitability of a typical business investment does not grow “spontaneously,” but instead
requires capital growth.

7. For example, the market/book ratio and the forward price/earnings ratio are widely available
for most public common companies. Forward earnings in the forward price/earnings ratio
uses the consensus analysts’ forecasted earnings. The market/book ratio divided by the
forward price/earnings ratio is forward ROE.

8. We investigate dividend-paying companies in the current paper that have data in the
COMPUSTAT, CRSP, and Thomson I/B/E/S databases with positive trailing-twelve-month
earnings. Blazenko and Fu (2010b) investigate non-dividend-paying firms with otherwise
similar features. Blazenko and Fu (2010a) investigate firms with negative trailing-twelve-month
earnings (firms in financial distress). The numbers of firms that meet these selection criteria over
the test periods of these studies is 4,688, 10,766, and 8,844, respectively. Monthly observations
are 465,132, 442,247, and 245,685, respectively. Dividend-paying firms are the fewest in number
but they have the most monthly observations. The reason for this sampling characteristic is that
dividend-paying firms tend to be larger and older, which are characteristics that justify our
study of this particular class of firms for the limits to growth hypothesis. For all firms with
positive trailing-twelve-month earnings, when we sort firms each month into market/book
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10.

11.

12.

13.
14.

15.

16.

17.

18.

quintiles and average over time we find that the fraction of firms that pay dividends are 43.17,
55.36, 61.08, 62.51 and 54.09 percent for high to low market/book quintiles, respectively.
Growth firms are least likely to pay dividends. Nonetheless, in each market/book quintile, there
is a large fraction of firms that pay dividends.

. Blazenko and Fu (2011) investigate both historical and analysts’ EPS forecasts for forward

ROE in SGER determination.

There is a literature on the accuracy of accounting returns as economic return proxies
(Rajan et al., 2007).

We report median values for portfolio forward ROE and for market/book, because, while we
restrict BVE to be positive, it can approach zero, which produces extreme values. To be
consistent, in Table II, we also report median portfolio dividend yield, median portfolio
implicit growth, and median portfolio CAPX/NFA.

Empirical evidence in Table II shows a positive correlation between forward ROE and SGER
within any market/book quintile. An interesting question is why we do not sort firms by ROE
or another profitability measure like, for example, earnings yield rather than SGER. There are
three answers to this question. First, we identify this positive relation only as the result of
producing Table II. This positive relation need not exist a priori. Figures 1 and 2 in Section 2
show that ROE and SGER canrelate negatively. Second, Blazenko and Pavlov’s (2009) dynamic
equity valuation model suggests SGER as a component of equity return rather than an
alternative measure (equation (1)). Third, while our primary purpose in this paper is to test the
limits to growth hypothesis for equity returns, we also have an interest in SGER for its potential
in cost of capital determination. SGER in Table Il is a start to this analysis.

TP is 417 for portfolios SGER; and SGER, and 314 for portfolio set SGER.

If a stock is delisted during statistical period month 7 or closing share price is missing on the
Statistical Period date ¢ + 1, we use the CRSP delisting price (if available) or last trading
price in the statistical period month as P;, ;. If closing share price is missing on the statistical
period date £, we use the next opening price (if available from CRSP) or the first closing price
in the statistical period month .

Yan (2007) argues that equally weighting the monthly returns of individual stocks formed
from compounding daily returns yields a portfolio return that is free of market
microstructure bias. Thus, in addition to returns calculated with equation (4), we also
calculated returns for individual companies between Statistical Period dates by
compounding CRSP daily returns. Results in this paper with this return methodology are
qualitatively similar (not reported). Results in Table III are also qualitatively similar with
value-weighted portfolio returns. Abnormal return results in Table V are qualitatively
similar, but weaker with value weighted portfolio returns. Both Kothari ef al (1995) and
Loughran (1997) find that the value-premium is stronger for small firms.

Implicit returns in the existing literature generally employ equity valuation models that use
the explicit-forecast period/terminal-value approach.

Possibly the reason for this “value-versus-growth bias” for SGER compared to realized
returns is that economic ROE follows a mean-reverting process (Fama and French, 2000)
rather than the random walk that we presumed in our dynamic equity valuation model
represented by equation (1). Blazenko and Fu (2011) investigate whether reversion in
profitability reconciles the value-versus-growth bias. They compare several ROE forecasts
adjusted for profitability reversion using both historical and analysts’ forecasted earnings.

Our paper offers strong theoretical modeling, which predicts relations between profitability
and risk that we use to guide our empirical tests. However, in this testing, we cannot control
the determinants of risk like we can in a stylized theoretical model. Thus, we investigate
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observable relations between pro ility and returns that we hypothesize arise from
b ble relat bet fitabilit d returns that hypoth f
393 underlying relations between profitability and risk from the theoretical model.

b

19. While we do not uncover evidence that profitability decreases returns for growth firms, we
do report evidence in the following sub-section that the relation between returns and
profitability is stronger (more positive) for value firms compared to growth firms. Together
with evidence of a value-premium in-the-large for dividend-paying firms in the previous

300 sub-section, the limits to growth hypothesis is useful for our understanding of why
profitability can either increase or decrease risk and returns.

20. Rather than Fama-MacBeth regressions, results are qualitatively similar (not reported) using
panel regression with standard errors clustered by statistical period. Analysis suggests a
stronger time effect than a firm effect. When panel data have only a time effect, Petersen
(2009) concludes that Fama-MacBeth regressions produce unbiased test statistics. Thus, we
report results in Table IV only for Fama-MacBeth regressions.

21. Results in Table V are similar if we estimate an unconditional rather than a conditional
version of the Fama-French-Carhart four-factor model. They are also similar if we us a
conditional version of the Chen et al (2010) three factor model (not reported).

22. Jaffe ef al. (1989) find that earnings yield explains stock returns beyond a market-factor.
However, Fama and French (1996) show that this earnings yield effect is subsumed by a
market/book factor. The economic rationale for a market/book factor is that it represents
distressed companies that have had poor operating performance in the recent past and that,
therefore, have higher than normal leverage. Alternatively, Debondt and Thaler (1985) and
Lakonishok et al. (1994) argue that the explanatory power of market/book beyond a
market-factor is a reflection of investor irrationality.

23. http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data_Library

24. In order to interpret the d&s, of equation (7) as “abnormal returns,” the factors have to be
traded assets, which they are. Dividend yield on the right-hand-side of equation (8) is not a
traded asset. However, dividend yield is used only to represent variation in factor coefficients
over time and, thus, need not be a traded asset for this purpose.

25. Following the methodology in Cochrane (2001, pp. 201-64), the ] statistic is distributed under
the hypothesis that intercepts equal one another with degrees of freedom equal to the number
of over-identifying restrictions minus one in generalized method of moments (GMM)
estimation.
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Appendix 1 . . , Value versus
This Appendix describes Blazenko and Pavlov’s (2009) model of a dynamically expanding or owth

business where profit growth at the rate, g% per annum, requires capital growth, at the
rate g% per annum. Because we presume that the manager maintains a target financial
structure, both debt capital and equity capital grow that this same rate g to finance
business expansion. Because these rates are the same, when a manager grows his/her business or
suspends growth, the return on equity, ROE, which is earnings divided by book equity, follows a

non-growing geometric Brownian motion with a volatility parameter o. If growth of earnings at 303
the rate g requires growth in book equity at the rate g, then ROE does not grow.

The manager’s expansion decision depends on profitability, ROE. When ROE exceeds a
value maximizing expansion threshold, &, which equation (A3) describes, the manager expands
earnings at the rate g with growth in book equity (and also growth in debt capital) at the rate g. When
ROE is less than the expansion boundary, &, the manager suspends growth (g = 0) until
profitability improves. Using the equilibrium valuation methodology of Goldstein and Zapatero
(1996), market/book, mROE), for equity for 0 = g < r* with r* =7 + 6o, is (Blazenko and
Pavlov, 2009):

ROE | _gé*  (-a) (M)A_ g (1 a (ROE)A), growth, ROE = &

ri=g T P r—g) (a—A) \ & -9 \ & (@n \ &
m(ROE) =
* 1— a A
koE +,*(‘i'::,g) = (ngE) b R e (R‘_%E) . suspend growth, ROE < &
(A1
1 6o, (2 (1 60.\°
=tz ﬁ*(é* .Tz)
where, 5 (A2)
_1 b0,  |2r—g) 1 6oy,
)\_E—’_ o? \/ o? * 2+ o2
rk—g o A
k= ik
¢ 7x[7—g}x[a—1}x[)\—l} A3

The parameter, 6, is constant relative risk aversion for a representative investor. The parameter o,
measures business risk of the common share and equals covariance of the log of ROE (equivalently
the log of earnings) with the log of aggregate consumption in the economy. For expositional
simplicity, we presume, 6o, > 0, which means the risk premium for equity ownership is positive.
The parameter, 7, is risk free rate. The risk adjusted rate for a firm that permanently does not growth,
r¥ =7+ 0oy, isrisk free rate, 7, plus a risk premium 6o, .. Equation (A3) is the value maximizing
expansion boundary, f: If ROE = &, the manager grows the business at the maximum rate g.

Appendix 2

In this Appendix, we show that SGER in equation (3) is expected return from the static growth
discounted dividend model — the Gordon Growth Model. If forward dividend per share per
annum is D, if g is the expected per annum dividend growth rate, and if SGER is expected per
annum return, then share price, P, is:

D
" SGER — g

Py
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MF Forward dividend yield is dy = (D/Py) = SGER — g. So:

93 Po=2 (45)
dy
The payout ratio is one minus the retention ratio, b:
D
304 1=b=rps

where EPS is forward EPS per annum. Forward dividend is the product of the payout ratio and
forward earnings:

D =1 — b*EPS (A6)
The forward ROE, is:
EPS
ROE = BPS (A7)

where BPS is book equity per share. Substitute equations (A6) and (A7) into equation (A5) and
divide by book equity per share, BPS, to write market/book as:

Py (1 - b*ROE
BPS dy (AB)

Rearrange equation (A8):

P, B B -
gps & = ROE — bx ROE = ROE — ¢ (A9)

The second equality in equation (A9) uses the “sustainable” growth relation (Higgins, 1981):

g =DbXROE (A10)
Rearrange equation (A9):

Forward dividend yield, dy, in equation (A11) is unobservable. However, current dividend yield
(the current dollar rate of dividend payment per share per annum divided by share price) is
observable. Equation (A16) in Appendix 3 shows how to calculate a firm’s forward dividend
yield, dy, from forward ROE, market/book and current dividend yield, dy,. Because expected
return is dividend yield plus growth, and with equation (A11):

_ _ B
SGER = ROE + (1 m) dy (A12)

Appendix 3
In this Appendix, we calculate the forward dividend yield from current dividend yield, dy,.
Forward dividend yield, dy, is current dividend yield times growth:

dy = dyo*(1+ ) (A13)
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Substitute equation (A13) into equation (A11): Value versus

_ _ (P growth
g =ROE <Bﬁ> dyo(1+9) (A14)
Rearrange equation (A14) to find an expression for growth:
ROE — (Py/BPS)dy,
= Al5
1+ (Po/BPS)dy (A19) 305
Substitute equation (A15) into equation (A13) and rearrange:
1+ ROE
dy=(—r—rr— |d Al6
Y <1 ¥, /BPS)dy()) 70 (A16)
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