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Estimating Growth

he value of a firm is the present value of expected future cash flows generated by

the firm. The most critical input in valuation, especially for high-growth firms, is
the growth rate to use to forecast future revenues and earnings. This chapter con-
siders how best to estimate these growth rates for firms, including those with low
revenues and negative earnings.

There are three basic ways of estimating growth for any firm. One is to look at
the growth in a firm’s past earnings—its historical growth rate. While this can be a
useful input when valuing stable firms, there are both dangers and limitations in us-
ing this growth rate for high-growth firms. The historical growth rate can often not
be estimated, and even if it can, it cannot be relied on as an estimate of expected fu-
ture growth.

The second is to trust the equityreseareh analysts that follow the firm to come
up with the right estimate of growth for the firm, and to use that growth rate in val-
uation. While many firms are widely followed by analysts, the quality of growth es-
timates, especially over longer periods, is poor. Relying on these growth estimates
in a valuation can lead to erroneous and inconsistent estimates of value.

The third is to estimate the growth from a firm’s fundamentals. A firm’s growth
ultimately is determined by how much is reinvested into new assets and the quality
of these investments, with investments widely defined to include acquisitions, build-
ing distribution channels, or even expanding marketing capabilities. By estimating
these inputs, you are, in a sense, estimating a firm’s fundamental growth rate.

THE IMPORTANCE OF GROWTH

A firm can be valuable because it owns assets that generate cash flows now or be-
cause it is expected to acquire such assets in the future. The first group of assets is
categorized as assets in place and the second as growth assets. Figure 11.1 presents
a financial balance sheet for a firm. Note that an accounting balance sheet can be
very different from a financial balance sheet, since accounting for growth assets
tends to be both conservative and inconsistent.

For high-growth firms, accounting balance sheets do a poor job of summariz-
ing the values of the assets of the firm because they eempletely; ignore the largest
component of value, which is future growth. The problems are exacerbated for
firms that invest in researeh, because the book value will not include the most im-
portant asset at these firms—the research asset.
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FIGURE 11.1 Financial View of a Firm

HISTORICAL GROWTH

When estimating the expected growth for a firm, we generally begin by looking at
the firm’s history. How rapidly have the firm’s operations, as measured by revenues
or earnings, grown in the recent past? While past growth is not always a good indi-
cator of future growth, it does convey information that can be valuable while mak-
ing estimates for the future. This section begins by looking at measurement issues
that arise when estimating past growth, and then considers how past growth can be
used in projections.

Estimating Historical Growth

Given a firm’s earnings history, estimating historical growth rates may seem like a
simple exercise but there are several measurement problems that may arise. In par-
ticular, the-averagegrowthrates-eanbe-differeny, depending on how the average is
estimated and whether you allow for compounding in the-grewth over time. Esti-
mating growth rates can also be complicated by the presence of negative earnings in
the past or in the current period.

Arithmetic versus Geometric Averages The average growth rate can vary depend-
ing on whether it is an arithmetic average or a geometric average. The arithmetic
average is the simple average of past growth rates, while the geometric mean takes
into account the compounding that occurs from period to period:

t=—1

D

t=—n

Arithmetic average =

where g = Growth rate in year t

. (1/n)
Earnings, j _1

Geometric average = -
Earnings

—n
where Earnings = Earnings in year t

The two estimates can be very different, especially for firms with volatile earnings.
The geometric average is a much more accurate measure of true growth in past
earnings, especially when year-to-year growth has been erratic.
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In fact, the point about arithmetic and geometric growth rates also applies to
revenues, though the difference between the two growth rates tend to be smaller for
revenues than for earnings. For firms with volatile earnings and revenues, the
caveats about using arithmetic growth carry even more weight.

ILLUSTRATION 11.1: Differences between Arithmetic and Geometric Averages: Motorola
(1994-1999)

The following table reports the revenues, EBITDA, EBIT, and net income for Motorola for each year
from 1994 to 1999. The arithmetic and geometric average growth rates in each series are reported at
the bottom of the table.

Percent Percent Percent Net Percent
Year Revenues  Change  EBITDA  Change EBIT  Change  Income Change
1994 $22,245 $4,151 $2,604 $1,560

1995  $27,037 21.54%  $4,850 16.84%  $2,931 12.56% $1,781 14.17%
1996  $27,973 3.46%  $4,268 -12.00% $1,960 -33.13%  $1,154 -35.20%
1997  $29,794 6.51%  $4,276 0.19% $1,947 -0.66% $1,180 2.25%
1998  $29,398  -1.33%  $3,019 -29.40% § 822 -57.78% $ 212 -82.03%
1999  $30,931 521%  $5398 78.80% $3,216 291.24% § 817 285.38%

Arithmetic average 7.08% 10.89% 42.45% 36.91%
Geometric average 6.82% 5.39% 4.31% -12.13%
Standard deviation 8.61% 41.56% 141.78% 143.88%
Geometric average = (Earnings, 4,,/Earnings, g,,)"s — 1

The arithmetic average growth rate is higher than the geometric average growth rate for all four
items, but the difference is much larger with net income and operating income (EBIT) than it is with rev-
enues and EBITDA. This is because the net and operating income are the most volatile of the numbers,
with a standard deviation in year-to-year changes of atmest 140%. Looking at the net and operating in-
come in 1994 and 1999, it is also quite clear that the geometric averages are much better indicators of
true growth. Motorola’s operating income grew only marginally during the period, and this is reflected in
its geometric average growth rate, which is 4.31%, but not in its arithmetic average growth rate, which
indicates much faster growth. Motorola’s net income dropped by almost 50% during the period. This is
reflected in its negative geometric average growth rate but its arithmetic average growth rate is 36.91%.

Linear and Log-Linear Regression Models The arithmetic mean weights percentage
changes in earnings in each period equally and ignores compounding effects in earn-
ings. The geometric mean considers compounding but focuses on the first and the last
earnings observations in the series—it ignores the information in the intermediate ob-
servations and any trend in growth rates that may have developed over the period.
These problems are at least partially overcome by using ordinary least squares (OLS)!
regressions of earnings per share (EPS) against time. The linear version of this model is:

EPS =a + bt

where EPS, = Earnings per share in period t
t = Time period t

!An ordinary least squares (OLS) regression estimates regression coefficients by minimizing
the squared differences of predicted values from actual values.
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The slope coefficient on the time variable is a measure of earnings change per time
period. The problem, however, with the linear model is that it specifies growth in
terms of dollar EPS and is not appropriate for projecting future growth, given com-
pounding.

The log-linear version of this model converts the coefficient into a percentage
change:

In(EPS) = a + bt
where In(EPS ) = Natural logarithm of earnings per share in period t

t = Time period t

The coefficient b on the time variable becomes a measure of the percentage change
In earnings per unit time.

ILLUSTRATION 11.2: Linear and Log-Linear Models of Growth: General Electric: 1991-2000

The earnings per share from 1991 until 2000 is provided for General Electric (GE) in the following
table with the percentage changes and the natural logs of the earnings per share computed each year:

Year Calendar Year EPS Percent Change in EPS  In(EPS)
1 1991 0.42 —0.8675
2 1992 0.41 —2.38% -0.8916
3 1993 0.4 —2.44% -0.9163
4 1994 0.58 45.00% —0.5447
5 1995 0.65 12.07% —0.4308
6 1996 0.72 10.77% -0.3285
7 1997 0.82 13.89% —0.1985
8 1998 0.93 13.41% -0.0726
9 1999 1.07 15.05% 0.0677

10 2000 1.27 18.69% 0.2390

There are a number of ways in which we can estimate the growth rate in earnings per share at GE be-
tween 1991 and 2000. One is to compute the arithmetic and geometric averages:

Arithmetic average growth rate in earnings per share = 13.79%
Geometric average growth rate in earnings per share = (1.27/0.42)"* -1 =13.08%

The second is to run a linear regression of earnings per share against a time variable (where the earli-
est year is given a value of 1, the next year a value of 2 and so on):

Linear regression: EPS = 0.2033 + 0.0952 EPS R?2=94.5%
[4.03] [11.07]

This regression would indicate that the earnings per share increased 9.52 cents a year from 1991 to
2000. We can convert it into a percent growth in earnings per share by dividing this change by the av-
erage earnings per share over the period:

Growth rate in earnings per share = Coefficient on linear regression/Average EPS
=0.0952/0.727 =13.10%
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Finally, you can regress In(EPS) against the time variable:

Log-linear regression: In(EPS) =-1.1288 + 0.1335 t R?2=95.8%
[19.53] [14.34]

The coefficient on the time variable here can be viewed as a measure of compounded percent growth
in earnings per share; GE’s earnings per share grew at 13.35% a year based on this regression.

The numbers are close using all the approaches because there is so little variability in the growth
rate of earnings per share at GE. For companies with more volatile earnings, the differences will be
much larger.

Negative Earnings Measures of historical growth are distorted by the presence of
negative earnings numbers. The percentage change in earnings on a year-by-year
basis is defined as:

% change in EPS in period t = (EPS - EPS_,)/EPS_,

If EPS_, is negative, this calculation yields a meaningless number. This extends into
the calculation of the geometric mean. If the EPS in the initial time period is nega-
tive or zero, the geometric mean is not meaningful.

Similar problems arise in log-linear regressions, since the EPS has to be
greater than zero for the log transformation to exist. There are at least two ways
of trying to get meaningful estimates of earnings growth for firms with negative
earnings. One is to run the linear regression of EPS against time specified in the
previous regression:

EPS =a + bt
The growth rate can then be approximated as follows:
Growth rate in EPS = b/Average EPS over the time period of the regression

This assumes that the average EPS over the time period is positive. Another ap-
proach to estimating growth for these firms uses the higher of the two numbers
(EPS, or EPS_) in the denominator:

% change in EPS = (EPS_— EPS_,)/Max(EPS , EPS_)

Alternatively, you could use the absolute value of EPS in the previous period.

Note that these approaches to estimating historical growth do not provide any
information on whether these growth rates are useful in predicting future growth.
It is not incorrect, and, in fact, it may be appropriate to conclude that the historical
growth rate is not meaningful when earnings are negative and to ignore it in pre-
dicting future growth.
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ILLUSTRATION 11.3: Negative Earnings: Tesla Motors and Aracruz Celulose

The problems with estimating earnings growth when earnings are negative can be seen even for firms
that have only negative earnings. For instance, Tesla Motors, the electric automobile company, re-
ported operating earnings (EBIT) of —$52 million in 2009 and —$154 million in 2010. Clearly, the
firm’s earnings deteriorated, but estimating a standard earnings growth rate would lead us to the fol-
lowing growth rate:

Earnings growth for Tesla Motors in 2010 = [-154 — (-52)]/-52 = 1.9615 or 196.15%
Now consider Aracruz, a Brazilian paper and pulp company, susceptible like other firms in the in-

dustry to the ebbs and flows of commodity prices. The following table reports the earnings per share
at the firm from 1995 to 2000.

Year EPS in Brazilian Reals
1995 0.302
1996 0.041
1997 0.017
1998 —-0.067
1999 0.065
2000 0.437

The negative net income (and earnings per share) numbers in 1998 make the estimation of a growth
rate in 1999 problematic. For instance, the firm has a loss per share of 0.067 BR in 1998 and and a
profit per share of 0.065 BR in 1999. The growth rate in earnings per share estimated using the con-
ventional equation, would be:

Earnings growth rate in 1999 = [$0.065 — (—$0.067)]/(-$0.067) = —197%

This growth rate, a negative number, makes no sense given the improvement in earnings during the
year. There are two fixes to this problem. One is to replace the actual earnings per share in the de-
nominator with the absolute value:

Earnings growth rate in 1999 =[$0.065 — (—$0.067)]/($0.067) = 192%

absolute value

The other is to use the higher of the earnings per share from the two years yielding:

Earnings growth rate in 1999 = [$0.065 — (~$0.067)]/($0.065) = 203%

higher value™

While the growth rate is now positive, as you would expect it to be, the values for the growth rates
themselves are not very useful for making estimates for the future.

Time Series Models to Predict Earnings per Share Time series models use the same
historical information as the simpler models described in the previous section. They
attempt to extract better predictions from this data, however, through the use of so-
phisticated statistical techniques.

Box-Jenkins Models Box and Jenkins developed a procedure for analyzing
and forecasting univariate time series data using an autoregressive integrated
moving average model. Autoregressive integrated moving average (ARIMA)
models model a value in a time series as a linear combination of past values
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and past errors (shocks). Since historical data is used, these models are
appropriate as long as the data does not show a time trend or a dependence
on outside events or variables. ARIMA models are usually denoted by the
notation:

ARIMA(p, d, q)

where p = Degree of the autoregressive part
d = Degree of differencing
q = Degree of the moving average process

The mathematical model can then be written as follows:

w=0w  +ow ,+...+0w_+6-08a —-6a,-...-0a +¢
where w_ = Original data series or difference of degree d of the
original data
0,0,... (I)p = Autoregressive parameters
0, = Constant term
0,0,...0, = Moving average parameters
g, = Independent disturbances, random error

ARIMA models can also adjust for seasonality in the data, in which case the model
is denoted by the notation:

SARIMA(p, d, q) x (p, d, q)

s=n

where s = Seasonal parameter of length n

Time Series Models in Earnings Most time series models used in forecasting earn-
ings are built around quarterly earnings per share. In a survey paper, Bathke and
Lorek (1984) point out that three time-series models have been shown to be useful
in forecasting quarterly earnings per share. All three models are seasonal autore-
gressive integrated moving average (SARIMA) models, since quarterly earnings per
share have a strong seasonal component. The first model, developed by Foster
(1977), allows for seasonality in earnings and is a follows:

Model 1: SARIMA(1, 0, 0) x (0, 1, 0)_,
EPS = ¢,EPS_, +EPS_, — 0,EPS__ + 6, +¢,

This model was extended by Griffin and Watts to allow for a moving average
parameter:

Model 2: SARIMA(0, 1, 1) x (0, 1, 1) _,
EPS =EPS_, +EPS_,—EPS -0 —©g ,—0O0¢e  +¢g

where 0, = First-order moving average [MA(1)] parameter

O = First-order seasonal moving average parameter
g, = Disturbance realization at the end of quarter t
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The third time series model, developed by Brown and Rozeff (1979), is similar in its
use of seasonal moving average parameter:

Model 3: SARIMA(1, 0, 0) x (0, 1, 1)_,
EPS = ¢,EPS_, +EPS_, — 0,EPS_.+6, - O¢,_,

How Good Are Time Series Models at Predicting Earnings? Time series models do
better than naive models (using past earnings) in predicting earnings per share in the
next quarter. The forecast error (i.e., the difference between the actual earnings per
share and forecasted earnings per share) from the time series models is, on average,
smaller than the forecast error from naive models (such as simple averages of past
growth). The superiority of the models over naive estimates declines with longer term
forecasts, suggesting that the estimated time series parameters are not stationary.

Among the time series models themselves, there is no evidence that any one
model is dominant, in terms of minimizing forecast error, for every firm in the sam-
ple. The gain from using the firm-specific best models, relative to using the same
model for every firm is relatively small.

Limitations in Using Time Series Models in Valuation There are several concerns
in using time series models for forecasting earnings in valuation. First, time series
models require a lot of data, which is why most of them are built around quarterly
earnings per share. In most valuations, the focus is on predicting annual earnings
per share and not on quarterly earnings. Second, even with quarterly earnings per
share, the number of observations is limited for most firms to 10 to 15 years of data
(40 to 60 quarters of data), leading to large estimation errors? in time series model
parameters and in the forecasts. Third, the superiority of earnings forecasts from
time series models declines as the forecasting period is extended. Given that earn-
ings forecasts in valuation have to be made for several years rather than a few quar-
ters, the value of time series models may be limited. Finally, studies indicate that
analyst forecasts dominate even the best time series models in forecasting earnings.

In conclusion, time series models are likely to work best for firms that have a
long history of earnings and where the parameters of the models have not shifted
significantly over time. For the most part, however, the cost of using these models is
likely to exceed their benefits, at least in the context of valuation.

Usefulness of Historical Growth

Is the growth rate in the past a good indicator of growth in the future? Not neces-
sarily. In this section we consider how good historical growth is as a predictor of
future growth for all firms, and why the changing size and volatile businesses of
many firms can undercut growth projections.

Higgledy Piggledy Growth Past growth rates are useful in forecasting future growth,
but they have considerable noise associated with them. In a study of the relationship
between past growth rates and future growth rates, Little (1960) coined the term
“higgledy-piggledy growth” because he found little evidence that firms that grew fast
in one period continued to grow fast in the next period. In the process of running a

2Time series models generally can be run as long as there at least 30 observations, but the es-
timation error declines as the number of observations increases.
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series of correlations between growth rates in consecutive periods of different length,
he frequently found negative correlations between growth rates in the two periods,
and the average correlation across the two periods was close to zero (0.02).

If past growth is not a reliable indicator of future growth at many firms, it becomes
even less so at smaller firms. The growth rates at smaller firms tend to be more volatile
than growth rates at other firms in the market. The correlation between growth rates in
earnings in consecutive time periods (five-year, three-year, and one-year) for firms in the
United States, categorized by market value, is reported in Figure 11.2.

While the correlations tend to be higher across the board for one-year growth
rates than for three-year or five-year growth rates in earnings, they are also consis-
tently lower for smaller firms than they are for the rest of the market. This would
suggest that you should be more cautious about using past growth, especially in
earnings, for forecasting future growth at these firms.

Revenue Growth versus Earnings Growth In general, revenue growth tends to be
more persistent and predictable than earnings growth. This is because accounting
choices have a far smaller effect on revenues than they do on earnings. Figure 11.3
compares the correlations in revenue and earnings growth over five-year periods at
U.S. firms. Revenue growth is consistently more correlated over time than earnings
growth. The implication is that historical growth in revenues is a far more useful
number when it comes to forecasting than historical growth in earnings.

Effects of Firm Size Since the growth rate is stated in percentage terms, the role of
the size of the firm has to be weighed in the analysis. It is easier for a firm with
$10 million in earnings to generate a 50 percent growth rate than it is for a firm
with $500 million in earnings. Since it becomes harder for firms to sustain high
growth rates as they become larger, past growth rates for firms that have grown
dramatically in size may be difficult to sustain in the future. While this is a problem
for all firms, it is a particular problem when analyzing small and growing firms.
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FIGURE 11.8 Correlation in Earnings and Revenues—Five-Year Time Periods

While the fundamentals at these firms, in terms of management, products, and un-
derlying markets, may not have changed, it will still be difficult to maintain histori-
cal growth rates as the firms double or triple in size.

The true test for a small firm lies in how well it handles growth. Some firms
continue to deliver their products and services efficiently as they grow. In other
words, they are able to scale up successfully. Other firms have had much more diffi-
culty replicating their success as they become larger. In analyzing small firms, there-
fore, it is important that you look at plans to increase growth but it is even more
critical that you examine the systems in place to handle this growth.

ILLUSTRATION 11.4: Cisco: Earnings Growth and Size of the Firm: The Glory Days (1989-99)
and Follow-up

Cisco’s evolution from a firm with $28 million in revenues and net income of about $4 million in 1989 to
revenues in excess of $12 billion and net income of $2.096 billion in 1999 is reported in the following table:

Year Revenues Percent Change  EBIT  Percent Change  Net Income  Percent Change
1989 $ 28 $ 7 $ 4

1990 $ 70 152.28% $§ 2 216.42% $ 14 232.54%
1991 $ 183 162.51% $ 66 209.44% $ 43 210.72%
1992 $ 340 85.40% $ 129 95.48% $ 84 95.39%
1993 $ 649 91.10% $ 264 103.70% $ 172 103.77%
1994 $ 1,243 91.51% $ 488 85.20% $ 315 83.18%
1995 $ 2,233 79.62% $ 794 62.69% $ 457 45.08%
1996 $ 4,096 83.46% $1,416 78.31% $ 913 99.78%
1997 $ 6,440 57.23% $2,135 50.78% $1,049 14.90%
1998 $ 8,488 31.80% $2,704 26.65% $1,355 29.17%
1999 $12,154 43.19% $3,455 27.77% $2,096 54.69%
Arithmetic average 87.81% 95.64% 96.92%
Geometric average 83.78% 86.57% 86.22%
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While this table presents the results of a phenomenally successful decade for Cisco, it does sug-
gest that you should be cautious about assuming that the firm will continue to grow at a similar rate in
the future: for two reasons. First, the growth rates tapered off as the firm became larger toward the
end of the nineties. Second, if you assume that Cisco will maintain its historic growth during 1990 to
1999 (estimated using the geometric average) for the following five years, the revenue and earnings
growth-thatthefirmposts-will-be-unsustainablg. That is to say, if operating income continued to grow
at 86.57% forthe-foltowing-five-years, Cisco’s operating income would have been $78 billion in 2005.
Third, Cisco’s growth came primarily from acquisitions of small firms with promising technologies
and using its capabilities to commercially develop these technologies. In 1999, for instance, Cisco ac-
quired 15 firms and these acquisitions accounted for almost 80% of its reinvestment that year. If you
assume that Cisco will continue to grow at historical rates, you are assuming that the number of ac-
quisitions also will grow at the same rate. Thus Cisco would have to acquire almost 80 firms five
years later to maintain the growth rate it had between 1990 and 1999.

The difficulties of scaling up growth are clear when we look at Cisco between 2000 and 2010.
While Cisco’s game plan did not change—it continued to acquire companies and push for higher
growth—the aggregate revenues and earnings were not responsive to the company’s efforts. The
compounded annual growth rate in revenues at Cisco declined to 7.78% between 2000 and 2010, and
the compounded annual growth rate in operating income at Gisco between 2000 and 2010 was only
7.12%, both steep drop-offs from the growth rate in the prior decade.

histgr.xIs: This dataset on the Web summarizes historical growth rates in earnings
and revenues by industry group for the United States.

HISTORICAL GROWTH AT HIGH-GROWTH AND YOUNGER FIRMS

The presence of negative earnings, volatile growth rates over time, and the rapid
changes that high-growth firms go through over time make historical growth
rates unreliable indicators of future growth for these firms. Notwithstanding
this, you can still find ways to incorporate information from historical growth
into estimates of future growth, if you follow these general guidelines:

¢ Focus on revenue growth, rather than earnings growth, to get a measure
of both the pace of growth and the momentum that can be carried for-
ward into future years. Revenue growth is less volatile than earnings
growth and is much less likely to be swayed by accounting adjustments
and choices.

e Rather than look at average growth over the last few years, look at
growth each year. This can provide information on how the growth is
changing as the firm becomes larger, and help when making projections
for the future.

e Use historical growth rates as the basis for projections only in the near fu-
ture (next year or two), since technologies can change rapidly and under-
cut future estimates.

¢ Consider historical growth in the overall market and in other firms that are
serving it. This information can be useful in deciding what the growth rates
of the firm that you are valuing will converge on over time.
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ANALYST ESTIMATES OF GROWTH

Equity research analysts provide not only recommendations on the firms they fol-
low but also estimates of earnings and earnings growth for the future. How useful
are these estimates of expected growth from analysts and how, if at all, can they be
used in valuing firms? This section considers the process that analysts follow to es-
timated expected growth and follows up by examining why such growth rates may
not be appropriate when valuing some firms.

Who Do Analysts Follow?

The number of analysts tracking firms varies widely across firms. At one extreme
are firms like Apple, GE, and Microsoft that are followed by dozens of analysts. At
the other extreme, there are hundreds of firms that are not followed by any ana-
lysts.

Why are some firms more heavily followed than others? These seem to be some
of the determinants:

B Market capitalization. The larger the market capitalization of a firm, the more
likely it is to be followed by analysts.

W [nstitutional holding. The greater the percent of a firm’s stock that is held by
institutions, the more likely it is to be followed by analysts. The open question,
though, is whether analysts follow institutions or whether institutions follow
analysts. Given that institutional investors are the biggest clients of equity re-
search analysts, the causality probably runs both ways.

M Trading volume. Analysts are more likely to follow liquid stocks. Here again,
though, it is worth noting that the presence of analysts and buy (or sell) recom-
mendations on a stock may play a role in increasing trading volume.

Information in Analyst Forecasts

There is a simple reason to believe that analyst forecasts of growth should be better
than using historical growth rates. Analysts, in addition to using historical data,
can avail themselves of five other types of information that may be useful in pre-
dicting future growth:

1. Firm-specific information that has been made public since the last earnings
report. Analysts can use information that has come out about the firm since the last
earnings report, to make predictions about future growth. This information can
sometimes lead to significant reevaluation of the firm’s expected cash flows.

2. Macroeconomic information that may impact future growth. The expected
growth rates of all firms are affected by economic news on GNP growth, interest
rates, and inflation. Analysts can update their projections of future growth as new
information comes out about the overall economy and about changes in fiscal and
monetary policy. Information, for instance, that shows the economy growing at a
faster rate than forecast will result in analysts increasing their estimates of expected
growth for cyclical firms.

3. Information revealed by competitors on future prospects. Analysts can also
condition their growth estimates for a firm on information revealed by competitors
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on pricing policy and future growth. For instance, a negative earnings report by
one telecommunications firm can lead to a reassessment of earnings for other
telecommunications firms.

4. Private information about the firm. Analysts sometimes have access to pri-
vate information about the firms they follow that may be relevant in forecasting fu-
ture growth. This avoids answering the delicate question of when private
information becomes illegal inside information. There is no doubt, however, that
good private information can lead to significantly better estimates of future growth.
In an attempt to restrict this type of information leakage, the SEC issued new regu-
lations preventing firms from selectively revealing information to a few analysts or
investors. Outside the United States, however, firms routinely convey private infor-
mation to analysts following them.

5. Public information other than earnings. Models for forecasting earnings
that depend entirely on past earnings data may ignore other publicly available in-
formation that is useful in forecasting future earnings. It has been shown, for in-
stance, that other financial variables such as earnings retention, profit margins, and
asset turnover are useful in predicting future growth. Analysts can incorporate in-
formation from these variables into their forecasts.

Quality of Earnings Forecasts

If firms are followed by a large number of analysts® and these analysts are indeed
better informed than the rest of the market, the forecasts of growth that emerge
from analysts should be better than estimates based on either historical growth or
other publicly available information. But is this presumption justified? Are analyst
forecasts of growth superior to other forecasts?

The general consensus from studies that have looked at short-term forecasts
(one quarter ahead to four quarters ahead) of earnings is that analysts provide
better forecasts of earnings than models that depend purely on historical data.
The mean relative absolute error, which measures the absolute difference be-
tween the actual earnings and the forecast for the next quarter, in percentage
terms, is smaller for analyst forecasts than it is for forecasts based on historical
data. Two other studies shed further light on the value of analysts’ forecasts.
Crichfield, Dyckman, and Lakonishok (1978) examined the relative accuracy of
forecasts in the “Earnings Forecaster,” a publication from Standard & Poor’s
that summarizes forecasts of earnings from more than 50 investment firms. They
measured the squared forecast errors by month of the year and computed the ra-
tio of analyst forecast error to the forecast error from time series models of earn-
ings. They found that the time series models actually outperform analyst
forecasts from April until August, but underperform them from September
through January. They hypothesized that this is because there is more firm-spe-
cific information available to analysts during the latter part of the year. The
other study, by O’Brien (1988), compared consensus analyst forecasts from the

3Sell-side analysts work for brokerage houses and investment banks, and their research is of-
fered to clients of these firms as a service. In contrast, buy-side analysts work for institu-
tional investors, and their research is generally proprietary.
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Institutions Brokers Estimate System (I/B/E/S) with time series forecasts from
one quarter ahead to four quarters ahead. The analyst forecasts outperformed
the time series model for one-quarter-ahead and two-quarter-ahead forecasts,
did as well as the time series model for three-quarter-ahead forecasts, and did
worse than the time series model for four-quarter-ahead forecasts. Thus, the
advantage gained by analysts from firm-specific information seems to deteriorate
as the time horizon for forecasting is extended.

In valuation, the focus is more on long-term growth rates in earnings
than on next quarter’s earnings. There is little evidence to suggest that ana-
lysts provide superior forecasts of earnings when the forecasts are over three
or five years. An early study by Cragg and Malkiel compared long-term
forecasts by five investment management firms in 1962 and 1963 with ac-
tual growth over the following three years to conclude that analysts were
poor long-term forecasters. This view is contested by Vander Weide and
Carleton (1988), who found that the consensus prediction of five-year
growth in the I/B/E/S is superior to historically oriented growth measures in
predicting future growth. There is an intuitive basis for arguing that analyst
predictions of growth rates must be better than time series or other histori-
cal data-based models simply because they use more information. The evi-
dence indicates, however, that this superiority in forecasting is surprisingly
small for long-term forecasts and that past growth rates play a significant
role in determining analyst forecasts.

There is one final consideration. Analysts generally forecast earnings per share,
and most services report these estimates. When valuing a firm, you need forecasts
of operating income and the growth in earnings per share will usually not be equal
to the growth in operating income. In general, the growth rate in operating income
should be lower than the growth rate in earnings per share. Thus, even if you de-

cide to use analyst forecasts, you will have to adjust them torefleettheneed-tofore-
o b

How Do You Use Analyst Forecasts in Estimating
Future Growth?

The information in the growth rates estimated by other analysts can and should be
incorporated into the estimation of expected future growth. There are four factors
that determine the weight assigned to analyst forecasts in predicting future growth:

1. Amount of recent firm-specific information. Analyst forecasts have an ad-
vantage over historical data—based models because they incorporate more recent in-
formation about the firm and its future prospects. This advantage is likely to be
greater for firms where there have been significant changes in management or busi-
ness conditions in the recent past, for example, a restructuring or a shift in govern-
ment policy relating to the firm’s underlying business.

2. Number of analysts following the stock. Generally speaking, the larger the
number of analysts following a stock, the more informative is their consensus forecast,
and the greater should be the weight assigned to it in analysis. The informational gain
from having more analysts is diminished somewhat by the well-established fact that
most analysts do not act independently and that there is a high correlation across ana-
lysts’ revisions of expected earnings.
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3. Extent of disagreement between analysts. While consensus earnings growth
rates are useful in valuation, the extent of disagreement between analysts measured
by the standard deviation in growth predictions is also a useful measure of the reli-
ability of the consensus forecasts. Givoly and Lakonsihok found that the dispersion
of earnings is correlated with other measures of risk such as beta and is a good pre-
dictor of expected returns.

4. Quality of analysts following the stock. This is the hardest of the variables
to quantify. One measure of quality is the size of the forecast error made by ana-
lysts following a stock, relative to models that use only historical data—the smaller
this relative error, the larger the weight that should be attached to analyst forecasts.
Another measure is the effect on stock prices of analyst revisions—the more infor-
mative the forecasts, the greater the effect on stock prices. There are some who ar-
gue that the focus on consensus forecasts misses the point that some analysts are
better than others in predicting earnings, and that their forecasts should be isolated
from the rest and weighted more.

Analyst forecasts may be useful in coming up with a predicted growth rate for
a firm, but there is a danger to blindly following consensus forecasts. Analysts often
make significant errors in forecasting earnings, partly because they depend on the
same data sources (which might have been erroneous or misleading) and partly be-
cause they sometimes overlook significant shifts in the fundamental characteristics
of the firm. The secret to successful valuation often lies in discovering inconsisten-
cies between analysts’ forecasts of growth and a firm’s fundamentals. The next sec-
tion examines this relationship in more detail.

FUNDAMENTAL DETERMINANTS OF GROWTH

With both historical and analyst estimates, growth is an exogenous variable that af-
fects value but is divorced from the operating details of the firm. The soundest way

of 1ncorporat1ng growth into Value is to make it endogenous ﬁ—e—te—m—a-ke—rt—a—f—&ne—

fneﬂ-tj ThlS section beglns by con51der1ng the relatlonshlp between fundamentals
and growth in equity income, and then moves on to look at the determinants of
growth in operating income.

Growth in Equity Earnings

When estimating cash flows to equity, we usually begin with estimates of net
income, if we are valuing equity in the aggregate, or earnings per share, if we
are valuing equity per share. This section begins by presenting the fundamen-
tals that determine expected growth in earnings per share and then move on
to consider a more expanded version of the model that looks at growth in net
income.

Growth in Earnings per Share The simplest relationship determining growth is one
based on the retention ratio (percentage of earnings retained in the firm) and the re-
turn on equity on its projects. Firms that have higher retention ratios and earn

o


aswath
Cross-Out

aswath
Inserted Text
i.e., tie in more closely to the actions that a business takes to create and sustain that growth.


chll p270 303.gxd 12/5/11 2:14 PM Page 285 $

Fundamental Determinants of Growth 285

higher returns on equity should have much higher growth rates in earnings per
share than firms that do not share these characteristics. To establish this, note that:

g, = (NI = NI_)/NI_,

where g = Growth rate in net income
NI, = Net income in year t

Given the definition of return on equity, the net income in year t — 1 can be written
as:

NI _, = Book value of equity_, x ROE_,
where ROE_, = Return on equity in year t — 1
The net income in year t can be written as:
NI, = (Book value of equity,_, + Retained earnings_,) x ROE,
Assuming that the return on equity is unchanged (i.e., ROE = ROE_, = ROE):
g, = Retained earnings_/NI_, x ROE

= Retention ratio x ROE

=b x ROE
where b is the retention ratio. Note that the firm is not being allowed to raise equity

by issuing new shares. Consequently, the growth rate in net income and the growth
rate in earnings per share are the same in this formulation.

ILLUSTRATION 11.5:  Growth in Earnings per Share

This illustration considers the expected growth rate in earnings based on the retention ratio and re-
turn on equity for three firms—~Consolidated Edison, a regulated utility that provides power to New
York City and its environs; Procter & Gamble, a leading brand-name consumer product firm; and Intel,
the technology giant in 2010. The following table summarizes the returns on equity, retention ratios,
and expected growth rates in earnings for the three firms in 2010:

Return on Equity  Retention Ratio Expected Growth Rate

Consolidated Edison 9.79% 36% 3.37%
Procter & Gamble 20.09% 50.26% 3:52%
Intel 32.00% 70% 22.40%

Intel has the highest expected growth rate in earnings per share, assuming that it can maintain its cur-
rent return on equity and retention ratio. Procter & Gamble also can be expected to post a healthy
growth rate, notwithstanding the fact that it pays out more than 50% of its earnings as dividends be-
cause of its high return on equity. Con Ed, on the other hand, has a very low expected growth rate be-
cause its return on equity and retention ratio are anemic.
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Growth in Net Income If we relax the assumption that the only source of equity is
retained earnings, the growth in net income can be different from the growth in
earnings per share. Intuitively, note that a firm can grow net income significantly by
issuing new equity to fund new projects, while earnings per share stagnates. To de-
rive the relationship between net income growth and fundamentals, we need a mea-
sure of investment that goes beyond retained earnings. One way to obtain such a
measure is to estimate direetly how much equity the firm reinvests back into its busi-
nesses in the form of net capital expenditures and investments in working capital.

Equity reinvested in business = Capital expenditures — Depreciation
+ Change in working capital
— (New debt issued — Debt repaid)

Dividing this number by the net income gives us a much broader measure of the eq-
uity reinvestment rate:

Equity reinvestment rate = Equity reinvested/Net income
Unlike the retention ratio, this number can be well in excess of 100 percent be-
eatsefirms-—eanraise-rew—eguity, The expected growth in net income can then be

written as:

Expected growth in net income = Equity reinvestment rate X Return on equity

ILLUSTRATION 11.6: Growth in Net Income

To estimate growth in operating income based on fundamentals, we look at three firms—Coca-Cola,
Nestlé, and Sony. The following table estimates the components of equity reinvestment and uses it to
estimate the reinvestment rate for each of the firms. We also present the return on equity and the ex-
pected growth rate in net income at each of these firms in 2010:

Change Net
in Debt Equity Expected
Net Net Working Issued Reinvestment Growth
Income Cap Ex Capital (Paid) Rate ROE Rate
Coca-Cola $11,809 m 3,006 335 1,848 12.64% 46.59% 5.89%
Nestlé SFr34233m 1,394 828 292 5.64% 63.83% 3.60%
Sony JY 126.33 b -33 -15 -14 —26.91% 3.30% -0.89%

The pluses and minuses of this approach are visible in the table. The approach much more accu-
rately captures the true reinvestment in the firm by focusing not on what was retained but on what
was reinvested. The limitation of the approach is that the ingredients that go into the reinvestment—
capital expenditures, working capital change, and net debt issued—are all volatile numbers. Note that
Sony had more depreciation than capital expenditures in 2010 and a decrease in working capital, and
paid off debt during the year. The net reinvestment rate is negative. If it continues on this path, it will
have negative growth. In fact, it would probably be much more realistic to look at the average rein-
vestment rate over three or five years, rather than just the current year. We will return to examine this
question in more depth when we look at growth in operating income.
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Determinants of Return on Equity Both earnings per share and net income growth
are affected by the return on equity of a firm. The return on equity is affected by
how much debt the firm chooses to use to fund its projects. In the broadest terms,
increasing debt will lead to a higher return on equity if the after-tax return on cap-
ital exceeds the after-tax interest rate paid on debt. This is captured in the follow-
ing formulation of return on equity:

ROE = ROC + D/E[ROC - i(1 —t)]

where ROC = EBIT(1 — t)/(BV of debt + BV of equity)
D/E = BV of debt/BV of equity
i = Interest expense on debt/BV of debt
t = Tax rate on ordinary income

In keeping with the fact that return on equity is based on book value, all of the
inputs are also stated in terms of book value. The derivation is simple and is pro-

vided in a footnote.* Using this expanded version of ROE, the growth rate can be
written as:

g =b{ROC + D/E[ROC - i(1 - t)]}

The advantage of this formulation is that is allows explieitlyfor; changes in leverage
and the eensequent effects on growth.

ILLUSTRATION 11.7: Breaking Down Return on Equity

To consider the components of return on equity, the following table looks at Consolidated Edison,
Procter & Gamble, and Intel, three firms whose returns on equity were shown in Illustration 11.5:

Return on Capital Book D/E  Book Interest Rate Tax Rate Return on Equity

Consolidated Edison 6.66% 103.41% 5.75% 35.33% 9.70%
Procter & Gamble 12.19% 58.33% 2.56% 27.25% 18.22%
Intel 27.89% 5.32% 5.49% 28.55% 29.16%

Comparing these numbers to those reported in lllustration 11.5, you will note that the return on
equity is close to our earlier estimates for Con Ed and P&G. The return on equity computed here is
lower than the earlier estimate for Intel because it posted significant non-operating profits in its net
income. We have chosen to consider only operating income in the return on capital computation. To
the extent that firms routinely report nonoperating income (or losses), yot-csuid-medify-thereturnon
eapial

While this is not a serious concern for any of the three firms examined, we should be concerned
if a high ROE is caused by a high D/E ratio, a low effective tax rate or non-operating profits. That ROE
may not be sustainable. If the firm loses its tax breaks and the sources of nonoperating income dry
up, the firm could very easily find itself with a return on capital that is lower than its book interest rate.
If this occurs, leverage could bring down the return on equity of the firm.

“ROC + D/E[ROC —i(1 — t)] = [NI + Int(1 — t)J/(D + E) + D/E{[NI + Int(1 - t)}/(D + E)
—1Int(1 - t)/D}
= {[NI + Int(1 - t)}/(D + E)}(1 + D/E) — Int(1 — t)/E
=NIE + Int(1 — t)/E — Int(1 — t)/E = NIE = ROE
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AVERAGE AND MARGINAL RETURNS

The return on equity is conventionally measured by dividing the net income in the
most recent year by the book value of equity at the end of the previous year. Conse-
quently, the return on equity measures the quality of both older projects that have
been on the books for a substantial period and new projects from more recent periods.
Since older investments represent a significant portion of the earnings, the average re-
turns may not shift substantially for larger firms that are facing a decline in returns on
new investments, either because of market saturation or competition. In other words,
poor returns on new projects will have a lagged effect on the measured, returns, In val-
uation, it is the returns that firms are making on their newer investments that convey
the most information about a quality of a firm’s projects. To measure these returns, we
could compute a marginal return on equity by dividing the change in net income in
the most recent year by the change in book value of equity in the prior year:

Marginal return on equity = A Net income /A Book value of equity,_,

For example, Disney reported net income of $3.963 million on book
value of equity of $35,425 million in 2010, resulting in an aggregate return on
equity of 11.87 percent:

Aggregate return on equity = 1,963/35,425 = 11.87%
The marginal return on equity is computed as follows:

Change in net income from 2009 to 2010 = 3,963 — 3,307
= $656 million
Change in book value of equity from 2009 to 2010 = 35,425 — 33,667
=$1,758 million
Marginal return on equity = 656/1,758 = 37.32%

While we are not suggesting that Disney generated 37.32 percent on its
new investments in 2010, it does show the momentum is upward in Disney’s
return on equity. Thus, a forward-looking estimate greater than 11.87 percent
would be merited.

The Effects of Changing Return on Equity So far, this section has operated on the as-
sumption that the return on equity remains unchanged over time. If we relax this
assumption, we introduce a new component to growth—the effect of changing re-
turn on equity on existing investmeng over time. Consider, for instance, a firm that
has a book value of equity of $100 million and a return on equity of 10 percent. If
this firm improves its return on equity to 11 percent, it will post an earnings growth
rate of 10 percent even if it does not reinvest any money. This additional growth
can be written as a function of the change in the return on equity:

Addition to expected growth rate = (ROE —~ ROE_|)/ROE

where ROE  is the return on equity in period t. This will be in addition to the fundamen-
tal growth rate computed as the product of the return on equity and the retention ratio.

While increasing return on equity will generate a spurt in the growth rate in the
period of the improvement, a decline in the return on equity will create a more than
proportional drop in the growth rate in the period of the decline.
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It is worth differentiating at this point between returns on equity on new in-
vestments and returns on equity on existing investments. The additional growth
that we are estimating above comes not from impreving—retaras—of new invest-
ments but by changing the return on existing investments. For lack of a better term,
you could consider it “efficiency-generated growth.”

ILLUSTRATION 11.8:; Effects of Changing Return on Equity: Con Ed

In lllustration 11.5 we looked at Con Ed’s expected growth rate based on its return on equity of
9.79% and its retention ratio of 36%. Assume that the firm will be able to improve its overall re-
turn on equity (on both new and existing investments) to 11% next year and that the retention
ratio remains at 36%. The expected growth rate in earnings per share next year can then be writ-

ten as:
Expected growth rate in EPS = ROE, x Retention ratio + (ROE, — ROE,_,)/ROE, , AU: Could th
— 11 .36 + (.11 — .0979)/.0979 —
=.1632 or 16.32% “ d for
multiplication
After next year, the growth rate will subside to a more sustainable 3.96% (.11 x .36). here (and

How would the answer be different if the improvement in return on equity were only on new in-  below)?
vestments but not on existing assets? The expected growth rate in earnings per share can then be
written as:

Expected growth rate in EPS = ROE, x Retention ratio = .11 x .36 = .0396

Thus, there is no additional growth created in this case. What if the improvement had been only on
existing assets and not on new investments? Then, the expected growth rate in earnings per share
can be written as:

Expected growth rate in EPS = ROE, x Retention ratio + (ROE, — ROE,_,)/ROE,_,
.0979 x .36 + (.11 —.0979)/.0979
.1588 or 15.88%

Growth in Operating Income

Just as equity income growth is determined by the equity reinvested back into the
business and the return made on that equity investment, you can relate growth in
operating income to total reinvestment made into the firm and the return earned on
capital invested.

We will consider three separate scenarios, and examine how to estimate growth
in each, in this section. The first is when a firm is earning a high return on capital
that it expects to sustain over time. The second is when a firm is earning a positive
return on capital that is expected to increase over time. The third is the most gen-
eral scenario, where a firm expects operating margins to change over time, some-
times from negative values to positive levels.

Stable Return on Capital Scenario When a firm has a stable return on capital, its
expected growth in operating income is a product of the reinvestment rate (i.e., the
proportion of the after-tax operating income that is invested in net capital
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expenditures and noncash working capital), and the quality of these reinvestments,
measured as the return on the capital invested.

Expected growth . = Reinvestment rate X Return on capital

EBIT
Capital expenditure — Depreciation + ANoncash WC
EBIT(1 — Tax rate)

Return on capital = EBIT(1 — t)/(Book value of Equity
+ Book value of Debt — Cash and Mark e Securities)

where Reinvestment rate =

Both measures—the reinvestment rate and return on capital—should be forward
looking, and the return on capital should represent the expected return on capital
on future investments. In the rest of this section, we consider how best to estimate
the reinvestment rate and the return on capital.

Reinvestment Rate The reinvestment rate measures how much a firm is plowing
back to generate future growth. The reinvestment rate is often measured using the
most recent financial statements for the firm. Although this is a good place to start,
it is not necessarily the best estimate of the future reinvestment rate. A firm’s rein-
vestment rate can ebb and flow, especially in firms that invest in relatively few large
projects or acquisitions. For these firms, looking at an average reinvestment rate
over time may be a better measure of the future. In addition, as firms grow and ma-
ture, their reinvestment needs (and rates) tend to decrease. For firms that have ex-
panded significantly over the last few years, the historical reinvestment rate is likely
to be higher than the expected future reinvestment rate. For these firms, industry
averages for reinvestment rates may provide a better indication of the future than
using numbers from the past. Finally, it is important that we continue treating
R&D expenses and operating lease expenses consistently. The R&D expenses, in
particular, need to be categorized as part of capital expenditures for purposes of
measuring the reinvestment rate.

Return on Capital The return on capital is often based on the firm’s return on
capital on existing investments, where the book value of capital is assumed to mea-
sure the capital invested in these investments. Implicitly, we assume that the current
accounting return on capital is a good measure of the true returns earned on exist-
ing investments, and that this return is a good proxy for returns that will be made
on future investments. This assumption, of course, is open to question for the fol-
lowing reasons:

B The book value of capital might not be a good measure of the capital in-
vested in existing investments, since it reflects the historical cost of these as-
sets and accounting decisions on depreciation. When the book value
understates the capital invested, the return on capital will be overstated;
when book value overstates the capital invested, the return on capital will
be understated. This problem is exacerbated if the book value of capital is
not adjusted to reflect the value of the research asset or the capital value of
operating leases.

o


aswath
Sticky Note
Please write this out as an equation just like Reinvestment rate above.


chll p270 303.gxd 12/5/11 2:14 PM Page 291 $

Fundamental Determinants of Growth 291

B The operating income, like the book value of capital, is an accounting measure
of the earnings made by a firm during a period. All the problems in using unad-
justed operating income described in Chapter 9 continue to apply.

M Even if the operating income and book value of capital are measured correctly,
the return on capital on existing investments may not be equal to the marginal
return on capital that the firm expects to make on new investments, especially
as you go further into the future.

Given these concerns, we should consider not only a firm’s current return on
capital, but any trends in this return as well as the industry average return on capi-
tal. If the current return on capital for a firm is significantly higher than the indus-
try average, the forecasted return on capital should be set lower than the current
return to reflect the erosion that is likely to occur as competition responds.

Finally, any firm that earns a return on capital greater than its cost of capital is
earning an excess return. The excess returns are the result of a firm’s competitive
advantages or barriers to entry into the industry. High excess returns locked in for
very long periods imply that this firm has a permanent competitive advantage.

ILLUSTRATION 11.9: Measuring the Reinvestment Rate, Return on Capital, and Expected
Growth Rate: Tata Motors in 2010

In May 2010, we looked at Tata Motors, an Indian automobile company, that has been aggressive in
its pursuit of growth through both internal investments and acquisitions over much of the last decade.
Based upon its financial statements of 2009, we estimated a reinvestment rate of 116.83% and a re-
turn on capital of 11.81%:

) Net capital expendutures + Change in noncash WC
Reinvestment rate_, 1.0 = BT (1D

(Rs 40,291 — Rs 25,072) + Rs 957
Rs 17,527(1 — 21)

=116.83%

EBIT (1 -1) in 2009
(BV of Equity + BV of Debt — cash)
Rs 17,527(1 — 24)

= =11.81%
Rs 78.395 + Rs 62,805 4 Rs 23,973

Return on capital =

Start-0f-2009

Note that the effective tax rate (21%) was used to compute the after-tax operating income for
both the reinvestment rate and the return on capital. The capital invested was obtained by summing
up the book value of debt and equity at the end of the 2008 fiscal year (the beginning of the 2009
fiscal year) and netting out the cash and marketable securities at that point in time.

If Tata Motors can maintain this return on capital and reinvestment rate going forward, their
expected growth rate would be:

AU: AU: Okay
Expected growth rate = Reinvestment rate x Return on capital to use more
=116.83% x 11.81% = 13.80% stal "X" for
m ation
As we will see in the next illustration, maintaining this reinvestment going forward may be very here and
difficult to do. below?
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ILLUSTRATION 11.10:
Capital for Tata Motors

Current and Historical Averages: Reinvestment Rate and Return on

Tata Motors has had a volatile history in terms of both reinvestment and returns on capital. While the
2009 numbers were computed in the last illustration, those values have been in flux over the last
5 years. We summarize the numbers (in millions of rupees) for 2005 to 2009 below, with the aggre-
gate in the last column:

2005 2006 2007 2008 2009  Aggregate
EBIT (1-1) 12197 12322 25203 15160 13846 78728
Capital Expenditures 8175 11235 24612 44113 40291 120251
Depreciation 5377 6274 6850 7826 25072 46022
Change in WC 4410 23191 4520 -37137 957 -8469
Reinvestment 7208 28152 22282 -850 16176 65760
Reinvestment Rate 59.10% 228.46% 88.41% -561% 116.83% 83.53%

The reinvestment rate has swung between —5.61% to 228.46% over the period, but the aggregate
reinvestment rate over the period was 83.53%.5
We did a similar computation with the return on capital between 2005 and 2009.

2005 2006 2007 2008 2009 Aggregate
EBIT (1-1) 12,197 12,322 25,203 15,160 13,846 78,728
BV of debt (start) 33,621 27,142 63,293 97,479 62,805 284,340
BV of equity (start) 37,019 44,602 63,054 79,717 78,395 302,787
Cash holdings 5,546 20,209 4,838 6,998 23,973 61,564
Invested Capital 65,094 51,535 121,609 170,198 117,227 525,563
ROIC 18.74% 23.91%  20.74% 8.91% 11.81% 14.@

The average return on capital between 2005 and 2009 was 14.98%.
Using these averages for the reinvestment rate and return on capital generates a growth rate of
12.51%:

Expected Growth Rate = Reinvestment Rate x Return on Capital
=83.53% x 14.98% =12.51%

This does seem like a more sustainable value for the future.

@ fundgrEB.xIs: This dataset on the Web summarizes reinvestment rates and return on
capital by industry group in the United States for the most recent quarter.

5This tends to work better than averaging the reinvestment rate over five years. The reinvestment rate tends to be
much more volatile than the dollar values.
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NEGATIVE REINVESTMENT RATES: CAUSES AND CONSEQUENCES

The reinvestment rate for a firm can be negative if its depreciation exceeds its cap-
ital expenditures or if the working capital declines substantially during the course
of the year. For most firms, this negative reinvestment rate will be a temporary
phenomenon reflecting lumpy capital expenditures or volatile working capital.
For these firms, the current year’s reinvestment rate (which is negative) can be re-
placed with an average reinvestment rate over the past few years or an industry
average reinvestment rate. {Fhis-is-whatwe-didfor EmbraerinHustratton 1410}
For other firms, the negative reinvestment rate may reflect our failure to incorpo-
rate acquisitions into capital expenditures (if the firm grows through acquisitions)
or to capitalize R&D (or like expenses). For some firms, though, the negative
reinvestment rate may be a—refleetion-of-the-pelietes-of-the-firmg and how we deal
with it will depend on why the firm is embarking on this path:

e Firms that have overinvested in capital equipment or working capital in
the past may be able to live off past investment for a number of years,
reinvesting little and generating higher cash flows for that period. If this is
the case, we should use the negative reinvestment rate in forecasts and es-
timate growth based on improvements in return on capital. Once the firm
has reached the point where it is efficiently using its resources, though, we
should change the reinvestment rate to reflect expected growth.

e The more extreme scenario is a firm that has decided to liquidate itself
over time, by not replacing assets as they become run down and by draw-
ing down working capital. In this case, the expected growth should be es-
timated using the negative reinvestment rate. Not surprisingly, this will
lead to a negative expected growth rate and declining earnings over time.

Positive and Changing Return on Capital Scenario The analysis in the last section is
based on the assumption that the return on capital remains stable over time. If the
return on capital changes over time, the expected growth rate for the firm will have
a second component, which will increase the growth rate if the return on capital in-
creases and decrease the growth rate if the return on capital decreases.

Expected growth rate = ROC, x Reinvestment rate + (ROC - ROC_,)/ROC,

For example, a firm that sees its return on capital improve from 10 to 11 percent while
maintaining a reinvestment rate of 40 percent will have an expected growth rate of:

Expected growth rate =.11 x .40 + (.11 —.10)/.10 = 14.40%

In effect, the improvement in the return on capital increases the earnings on existing assets
and this improvement translates into an additional growth of 10 percent for the firm.

Marginal and Average Returns on Capital So far, we have looked at the return on capital
as the measure that determines return. In reality, however, there are two measures of returns
on capital. One is the return earned by firm collectively on all of its investments, which we
define as the average return on capital. The other is the return earned by a firm on just the
new investments it makes in a year, which is the marginal return on capital.
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Changes in the marginal return on capital do not create a second-order effect,
and the valae-efthefirm is a product of the marginal return on capital and the rein-
vestment rate. Changes in the average return on capital, however, will result in the
additional impact on growth chronicled earlier.

Candidates for Changing Average Return on Capital What types of firms are
likely to see their return on capital change over time? One category would include
firms with poor returns on capital that improve their operating efficiency and mar-
gins, and consequently their return on capital. In these firms, the expected growth
rate will be much higher than the product of the reinvestment rate and the return on
capital. In fact, since the return on capital on these firms is usually low before the
turnaround, small changes in the return on capital translate into big changes in the
growth rate. Thus, an increase in the return on capital on existing assets from 1 per-
cent to 2 percent doubles the earnings (resulting in a growth rate of 100 percent).
The other category would include firms that have very high returns on capital
on their existing investments but are likely to see these returns slip as competition
enters the business, not only on new investments but also on existing investments.

ILLUSTRATION 11.11:  Estimating Expected Growth with Changing Return on Capital: Titan
Cement and Motorola

In 2000, Titan Cement, a Greek cement company, reported operating income of 55,467 million drach-
mas on capital invested of 135,376 million drachmas. Using its effective tax rate of 24.5%, we esti-
mate a return on capital for the firm of 30.94%:

Return on capital = 55,467(1 — .245)/135,376 = 30.94%

Assume that the firm will see its return on capital drop on both its existing assets and its new invest-
ments to 29% next year and that its reinvestment rate will stay at 35%. The expected growth rate next
year can be estimated as follows:

Expected growth rate = .29 x .35 + (.29 — .3094)/.3094 = 3.88%

In contrast, consider Motorola in early 2000. The firm had a reinvestment rate of 52.99% and a return
on capital of 12.18% in 1999. Assume that Motorola’s return on capital will increase towards the industry
average of 22.27%, as the firm sheds the residue of its ill-fated Iridium investment and returns to its roots.
Assurme-thay Motorola’s return on capital will increase from 12.18% to 17.22% over the following five
years.® For simplicity, also assume that the change occurs linearly over the next five years. The expected
growth rate in operating income each year for the next five years can then be estimated as follows:”

Expected growth rate = ROCpargina X Reinvestment rate,, qn
+ {[1 + (ROCm 5years — ROCcurrent)/ROCcurrent]1/5 - 1}
=.1722 x 5299 + {[1 + (1722 — .1218)/.1218]"5 — 1}
=.1630 or 16.30%

The improvement in return on capital over the next five years will result in a higher growth rate in op-
erating earnings at Motorola over that period. Note that this calculation assumes that the return on
capital on new investments next year will be 17.22%.

SNote that 17.22% is exaetly halfway between the current return on capital and the industry average (22.27 percent).
"You are allowing for a compounded growth rate over time. Thus, if earnings are expected to grow 25 percent
over three years, you estimate the expected growth rate each year to be: expected growth rate each year =
(1.25)1% —1.
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@ chgrowth.xls: This spreadsheet allows you to estimate the expected growth rate in
operating income for a firm where the return on capital is expected to change over
time.

Negative Return on Capital Scenario The third and most difficult scenario for es-
timating growth is when a firm is losing money and has a negative return on cap-
ital. Since the firm is losing money, the reinvestment rate is also likely to be
negative. To estimate growth in these firms, we have to move up the income
statement and first project growth in revenues. Next, we use the firm’s expected
operating margin in future years to estimate the operating income in those years.
If the expected margin in future years is positive, the expected operating income
will also turn positive, allowing us to apply traditional valuation approaches in
valuing these firms. We also estimate how much the firm has to reinvest to gener-
ate revenue growth growth, by linking revenues to the capital invested in the
firm.

Growth in Revenues Many high-growth firms, while reporting losses, also show
large increases in revenues from period to period. The first step in forecasting
cash flows is forecasting revenues in future years, usually by forecasting a growth
rate in revenues each period. In making these estimates, there are five points to
keep in mind.

1. The rate of growth in revenues will decrease as the firm’s revenues increase.
Thus, a tenfold increase in revenues is entirely feasible for a firm with revenues
of $2 million but unlikely for a firm with revenues of $2 billion.

2. Compounded growth rates in revenues over time can seem low, but appear-
ances are deceptive. A compounded annual growth rate in revenues of
A0 percent over 10 years will result in a48-feld, increase in revenues over the
period.

3. While growth rates in revenues may be the mechanism that you use to fore-
cast future revenues, you do have to keep track of the dollar revenues to
ensure that they are reasonable, given the size of the overall market that
the firm operates in. If the projected revenues for a firm 10 years out would
give it a 90 or 100 percent share (or greater) of the overall market in a
competitive marketplace, you clearly should reassess the revenue growth
rate.

4. Assumptions about revenue growth and operating margins have to be inter-
nally consistent. Firms can post higher growth rates in revenues by adopting
more aggressive pricing strategies but the higher revenue growth will then be
accompanied by lower margins.

5. In coming up with an estimate of revenue growth, you have to make a number
of subjective judgments about the nature of competition, the capacity of the
firm that you are valuing to handle the revenue growth and the marketing ca-
pabilities of the firm.
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ILLUSTRATION 11.12: Estimating Revenues at Tesla Motors and Linkedin

This illustration considers two young, high-growth companies: Tesla Motors, the electric automaker,
and Linkedin, a social media firm.

Tesla Motors Linkedin
Growth Rate $ Revenues Growth Rate $ Revenues

Current $ 117 $243
1 150.00% $ 292 80.00% $437

2 100.00% $ 584 70.00% $744

3 80.00% $1,051 60.00% $1,190

4 60.00% $1,681 50.00% $1,785

5 40.00% $2,354 40.00% $2,498

6 30.00% $3,060 32.00% $3,298

7 20.00% $3,672 24.00% $4,089

8 15.00% $4,222 16.00% $4,744

9 10.00% $4,645 8.00% $5,123

10 5.00% $4,877 4.00% $5,328
Terminal year (11) 3.50% $5,047 3.50% $5,515

Estimates of growth for the firms in the initial years are based on the growth in revenues over the
past year, but those growth rates start declining as the revenues scale up and approach the growth
rate of the economy near year 10.

As a check, we also examined how much the revenues at each of these firms would be in 10
years relative to more mature companies in the sector now.

B We compared revenues at Tesla Motors in 10 years to those of more established automobile
companies such as Ford, Volvo, Toyota, and Fiat. With $5 billion-plus in revenues, Tesla Motors
will remain a very small firm in a large market.

| It is difficult to find a company directly comparable to Linkedin, but Yahoo! revenues in 2010
were about $6 billion. We are assuming that Linkedin will have revenues that are abett-as close
(about $5, billion) in 10 years.

Operating Margin Forecasts Before considering how best to estimate the operating
margins, let us begin with an assessment of where many high-growth firms, early in
the life cycle, stand when the valuation begins. They usually have low revenues and
negative operating margins. If revenue growth ¢ranslateg low revenues into high rev-
enues and operating margins stay negative, these firms not only will be worth nothing
but are unlikely to survive. For firms to be valuable, the higher revenues eventually
have to deliver positive earnings. In a valuation model, this translates into positive
operating margins in the future. A key input in valuing a high-growth firm then is the
operating margin you would expect it to have as it matures.

In estimating this margin, you should begin by looking at the business that the firm
is in. While many new firms claim to be pioneers in their businesses and some believe
that they have no competitors, it is more likely that they are the first to find a new way
of delivering a product or service that was previously delivered through other channels.
Thus, Amazon com mlght have been one of the ﬁrst ﬁfms—te—sel-l—beeks—eﬁl-me but

: g flers, In fact, one can con-
sider onhne retallers as loglcal SUCCESSOrS to catalog retallers such as L. L. Bean and
Lillian Vernon. Similarly, Yahoo! might have been one of the first Internet portals, but it
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15 following the lead of newspapers that have used content and features to attract read-
ers and used their readership to attract advertising. Using the average operating margin
of competitors in the business may strike some as conservative. After all, they would
point out, Amazon can hold less inventory thanBerders and does not have the burden
of carrying the operating leases that Barres&cNeblg does (on its stores) and should,
therefore, be more efficient about generating its revenues. This may be true, but it is un-
likely that the operating margins for faterret retailers can be persistently higher than
their brick-and-mortar counterparts. If they were, you would expect to see a migration
of traditional retailers to online retailing and increased competition among online re-
tailers on price and products, driving the margin down.

While the margin for the business in which a firm operates provides a target
value, there are still two other estimation issues that you need to confront. Given
that the operating margins in the early stages of the life cycle are negative, you first
have to consider how the margin will improve from current levels to the target val-
ues. Generally, the improvements in margins will be greatest in the earlier years (at
least in percentage terms) and then taper off as the firm approaches maturity. The
second issue is one that arises—whentalkingabeut revenue growth. Firms may be
able to post higher revenue growth with lower margins but the trade-off has to be
considered. While firms generally want both higher revenue growth and higher
margin, the margin and revenue growth assumptions have to be consistent.

ILLUSTRATION 11.13: Estimating Operating Margins

To estimate the operating margins for Tesla Motors, we begin by estimating the operating margins of
ether firms in the automobile sector. In 2010, the average pretax operating margin for firms in this
sector was 10%. For Linkedin, we will use the average pretax operating margin of firms like Yahoo!,
Google and Baidu, which is 25%.

We will assume that both Tesla Motors and Linkedin will move toward their target margins, with
greater marginal improvements?® in the earlier years and smaller ones in the later years. The following
table summarizes the expected operating margins over time for both firms:

Tesla Motors Linkedin

Current —69.87% 8.23%
1 -43.25% 11.62%

2 —25.50% 13.31%

3 -13.67% 14.15%

4 -5.78% 14.58%

5 -0.52% 14.79%

6 2.99% 14.89%

7 5.33% 14.95%

8 6.88% 14.97%

9 7.92% 14.99%

10 8.61% 14.99%
Terminal year 10.00% 15.00%

Note that while margins improve for both companies, we are assuming that it will happen faster at
Linkedin, a company that is already profitable, than at Tesla Motors, with its more substantial operating

8The margin each year is computed as follows for Linkedin: (Margin this year + Target margin)/2 For Tesla Motors,
the margin each year is computed as: (Margin this year — Target margin)/3.
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challenges. Since we estimated revenue growth in the last section and the margins in this one, we can
now estimate the pretax operating income at each of the firms over the next 10 years:

Tesla Motors Linkedin

Revenues  Operating Margin ~ EBIT Revenues  Operating Margin EBIT

Current $ 117 —69.87% -$ 82 $ 243 8.23% $ 20
1 $ 292 —43.25% -$126 $ 437 11.62% $ 51
2 $ 584 —25.50% -$149 $ 744 13.31% $ 99
3 $1,051 -13.67% -$144 $1,190 14.15% $168
4 $1,681 -5.78% -$ 97 $1,785 14.58% $260
5 $2,354 —0.52% -$ 12 $2,498 14.79% $369
6 $3,060 2.99% $ 91 $3,298 14.89% $491
7 $3,672 5.33% $196 $4,089 14.95% $611
8 $4,222 6.88% $291 $4.744 14.97% $710
9 $4,645 7.92% $368 $5,123 14.99% $768
10 $4,877 8.61% $420 $5,328 14.99% $799

Terminal

year $5,047 10.00% $505 $5,515 15.00% $827

As the margins move toward target levels and revenues grow, the operating income at each of the
firms also increases.

MARKET SIZE, MARKET SHARE, AND REVENUE GROWTH

Estimating revenue growth rates for a young firm in a new business may seem
like an exercise in futility. While it is difficult to do, there are ways in which
you can make the process eastes

One way is to work backward by first considering the share of the overall
market that you expect your firm to have once it matures, and then determin-
ing the growth rate you would need to arrive at this market share. For in-
stance, assume that you are analyzing an online toy retailer with $100 million
in revenues currently. Assume also that the entire toy retail market had rev-
enues of $70 billion last year. Assuming a 3 percent growth rate in thig market
over the next 10 years and a market share of 5 percent for your firm, you
would arrive at expected revenues of $4.703 billion for the firm in 10 years,
and a compounded revenue growth rate of 46.98%.

Expected revenues in 10 years = $70 billion x1.03'° x .05
= $4.703 billion

Expected compounded growth rate = (4,703/100)1° — 1 = 0.4698 or 46.98%

The other approach is to forecast the expected growth rate in revenues
over the next three to five years based on past growth rates. Once you esti-
mate revenues in year 3 or 5, you can then forecast a growth rate based on the
rate at which companies with similar revenues grow currently. For instance,
assume that the online toy retailer had revenue growth of 200 percent last
year (revenues went from $33 million to $100 million). You could forecast
growth rates of 120 percent, 100 percent, 80 percent, and 60 percent for the
next four years, leading to revenues of $1.267 billion in four years. You could
then look at the average growth rate posted by retail firms with revenues be-
tween $1 billion and $1.5 billion last year and use that as the growth rate
commencing in year 5.
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Sales-to-Capital Ratio High revenue growth is eleasly a desirable objective, espe-
cially when Haked-with positive operating margins in future years. Firms do, how-
ever, have to invest to generate both revenue growth and positive operating margins
in future years. This investment can take traditional forms (plant and equipment)
but it should also include acquisitions of other firms, partnerships, investments in
distribution and marketing capabilities, and research and development.

To link revenue growth with reinvestment needs, we look at the revenues-thatevery,
dollar of capital that we invest generates. This ratio, called the sales-to-capital ratio, al-
lows us to estimate how much additional investment the firm has to make to generate the
projected revenue growth. This investment can be in internal projects, acquisitions, or
working capital. To estimate the reinvestment needs in any year then, you divide the rev-
enue growth that you have projected (in dollar terms) by the sales to capital ratio. Thus, if
you expect revenues to grow by $1 billion and you use a sales-to-capital ratio of 2.5, you
would estimate a reinvestment need for this firm of $400 million ($1 billion/2.5). Lower
sales-to-capital ratios increase reinvestment needs (and reduce cash flows) while higher
sales-to-capital ratios decrease reinvestment needs (and increase cash flows).

To estimate the sales-to-capital ratio, ¢ look at both a firm’s past and the busi-
ness it operates in. To measure this ratig histerieally, we loek—=ag changes in revenue
each year and-divide-it by the reinvestment made that year. ¥e also look at the aver-
age ratio of sales to book capital invested in the business in which the firm operates.

Linking operating margins to reinvestment needs is much more difficult to do,
since a firm’s capacity to earn operating income and sustain high returns comes
from the competitive advantages that it acquires, partly through internal invest-
ment and partly through acquisitions. Firms that adopt a two-track strategy in in-
vesting, where one track focuses on generating higher revenues and the other on
building up competitive strengths, should have higher operating margins and values
than firms that concentrate on only revenue growth.

Link+te, Return on Capital One of the dangers that you face when using a sales-to-
capital ratio to generate reinvestment needs is that you might underestimate or
overestimate your reinvestment needs. You can keep tabs on whether this is hap-
pening and correct it when it does by also estimating the after-tax return on capital
on the firm each year through the analysis. To estimate the return on capital in a fu-
ture year, you #se the estimated after-tax operating income in that year and-divideit
by the total capital invested in that firm in that year. The former number comes
from your estimates of revenue growth and operating margins, while the latter can
be estimated by aggregating the reinvestments made by the firm all the way through
the future year. For instance, a firm that has $500 million in capital invested today
and is reguired, to reinvest $300 million next year and $400 million the year after
will have capital invested of $1.2 billion at the end of the second year.

For firms losing money today, the return on capital will be a negative number
when the estimation begins but improve as margins improve. If thesales-te-eapitat
rattots-settoohigh, the return on capital in the later years will be too high, while if
issettoetow, it will be too low. Too low or high relative to what, you ask? There
are two comparisons that are worth making. The first is to the average return on
cap1tal for mature firms in the busmess in which your firm operates—mature—spe-

. The second is to the
firm’s own cost of capital. A projected return on capltal of 40 percent for a firm
with a cost of capital of 10 percent in a sector where returns on capital hover
around 15 percent is an indicator that the firm is investing too little for the projected
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revenue growth and operating margins. Decreasing the sales-to-capital ratio until
the return on capital converges on 15 percent would be prudent.

ILLUSTRATION 11.14: Estimated Sales-to-Capital Ratios and implied return on capital

To estimate how much Tesla Motors and Linkedin have to invest to generate the expected revenue
growth, we estimate the current sales-to-capital ratio for each firm, the marginal sales to capital ratio
in the last year, and the average sales-to-capital ratio for the businesses that each operates in:

Tesla Motors Linkedin
Firm’s sales to capital 0.26 1.93
Marginal sales to capital: most recent year 0.31 2.15
Industry average sales to capital 1.69 2.20
Sales-to-capital ratio used in valuation 2.00 2.20

We used the industry average of 2.20 fora little higher than its current sales-to-capital ratio and close
to the marginal ratio in the most recent year. For Tesla, we will use 2.008, a little higher than the in-
dustry average of 1.69, and assume that the current numbers are a reflection of its infrastructure in-

vestments |ts start up status and |ts technology roots We—feet—that—as—eempetmen—memases-

Based on these estlmates of the sales to capltal ratio for each flrm we can now estlmate how
much each firm will have to reinvest each year for the next 10 years and the resulting return on capital:

Year Tesla Motors Linkedin
Current  Increase in revenues Reinvestment Increase in revenues Reinvestment
1 $175 $ 8756 $194 $ 88
2 $292 $146 $306 $139
3 $467 $233 $446 $203
4 $630 $315 $595 $270
5 $672 $336 $714 $324
6 $706 $353 $799 $363
7 $612 $306 $792 $360
8 $551 $275 $654 $297
9 $422 $211 $379 $172
10 $232 $116 $205 $ 93
Tesla Motors Linkedin
Capital Capital Return
Invested at Return on Invested at on
Year  Startof Year  EBIT (1-1) Capital ~ Start of Year EBIT(1-1) Capital
1 S3140:58 -$ 126 -40.64% $ 126 $ 50 40.07%
2 $398-44, -$ 149 -37.38% $ 214 $ 59 27.70%
3 $ 544 -$ 144 —26.39% $ 354 $101 28.58%
4 $ 778 -$ 97 -12.49% $ 556 $156 28.06%
5 $ 1,093 -$ 12 -1.12% $ 827 $222 26.82%
6 $ 1,429 $ 9 6.40% $1,151 $295 25.60%
7 $ 1,782 $ 196 10.97% $1,515 $367 24.21%
8 $ 2,088 $ 291 13.92% $1,874 $426 22.74%
9 $ 2,363 $ 257 10.89% $2,172 $461 21.21%
10 $ 2574 $252.08 9.79% $2,344 $479 20.45%

The returns on capital at both firms converge to sustainable levels, at least relative to industry aver-
ages, by the terminal year. This suggests that our estimates of sales-to-capital ratios are reasonable.
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@ margins.xlIs: This dataset on the Web summarizes operating and net margins, by
industry, for the United States.

QUALITATIVE ASPECTS OF GROWTH

The emphasis on quantitative elements—return on capital and reinvestment rates
for profitable firms, and margins, revenue growth, and sales-to-capital ratios for
unprofitable firms—may strike some as skewed. After all, growth is determined by
a number of subjective factors—the quality of management, the strength of a firm’s
marketing, its capacity to form partnerships with other firms, and the manage-
ment’s strategic vision, among many others. Where, you might ask, is there room in
the growth equations that have been presented in this chapter for these factors?

The answer is that qualitative factors matter, and, that they all ultimately have
to show up in one or more of the quantitative inputs that determine growth. Con-
sider the following:

M The quality of management plays a significant role in the returns on capital
that you assume firms can earn on their new investments and in how long they
can sustain these returns. Thus, the fact that a firm has a well-regarded man-
agement team may be one reason why you allow a firm’s return on capital to
remain well above the cost of capital.

B The marketing strengths of a firm and its choice of marketing strategy are re-
flected in the operating margins and turnover ratios that you assume for firms.
Thus, it takes faith in a Coca-Cola’s capacity to market its products effectively to
assume a high turnover ratio and a high target margin. In fact, you can consider
various marketing strategies, which trade off lower margins for higher turnover
ratios, and consider the implications for value. The brand name of a firm’s prod-
ucts and the strength of its distribution system also affect these estimates.

M Defining reinvestment broadly to include acquisitions, research and develop-
ment, and investments in marketing and distribution allows you to consider dif-
ferent ways in which firms can grow. For some firms like-Gisee, reinvestment and
growth come from acquisitions, while for other firms sueh-as-GE it may take the
form of more traditional investments in plant and equipment. The effectiveness
of these reinvestment strategies is captured in the return on capital that you as-
sume for the future, with more effective firms having higher returns on capital.

B The strength of the competition that firms face is in the background but it does
determine how high excess returns (return on capital less cost of capital) will
be, and how quickly they will fade toward zero.

Thus, every qualitative factor i quantified and the growth implications are

considered. Wha{—rf—y‘eﬂ—ea&ﬁet—qﬂaﬁtrfy—ehe—effeefsl If you cannot, you should re-
maln skept1cal about whether these factors truly affect value. %a-t—a—betrt—t—hese

Why is it necessary to impose this quantitative structure on growth estimate?
One of the biggest dangers in valuing technology firms is that story telling can be
used to justify growth rates that are neither reasonable nor sustainable. Thus, you
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retathngmarketis-hugeand that Coca-Cola will grow 20 percent a year because it

has a great brand name. While there is truth in these stories, a consideration of how
these qualitative views translate into the quantitative elements of growth is an es-
sential step towards consistent valuations.

Can different investors consider the same qualitative factors and come to dif-
ferent conclusions about the implications for returns on capital, margins, and rein-
vestment rates, and consequently, about growth? Absolutely. In fact, you would
expect differences in opinion about the future and different estimates of value. The
payoff to knowing a firm and the sector it operates better than other investors is
that your estimates of growth and value will be better than theirs. Unfortunately,
this does not guarantee that your investment returns will be better than theirs.

GONGLUSION

Growth is the key input in every valuation, and there are three sources for growth
rates. One is the past, though both estimating and using historical growth rates can
be difficult for most firms with their volatile and sometimes negative earnings. The
second source is analyst estimates of growth. Though analysts may be privy to in-
formation that is not available to the rest of the market, this information does not
result in growth rates that are superior to historical growth estimates. Furthermore,
the analyst emphasis on earnings per share growth can be a problem when forecast-
ing operating income. The third and soundest way of estimating growth is to base it
on a firm’s fundamentals.

The relationship of growth to fundamentals will depend on what growth rate we
are estimating. To estimate growth in earnings per share, we looked at return on eq-
uity and retention ratios. To estimate growth in net income, we replaced the retention
ratio with the equity reinvestment rate. To evaluate growth in operating income, we
used return on capital and reinvestment rate. While the details vary from approach to
approach, there are some common themes that emerge from these approaches. The
first is that growth and reinvestment are linked, and estimates of one have to be
linked with estimates of the other. Firms that want to grow at high rates over long pe-
riods have to reinvest to create that growth. The second is that the quality of growth
can vary widely across firms, and the best measure of the quality of growth is the re-
turns earned on investments. Firms that earn higher returns on equity and capital not
only will generate higher growth, but that growth will add more to their value.

QUESTIONS AND SHORT PROBLEMS

In the problems following, use an equity risk premium of 5.5 percent if none is

specified.
1. Walgreen Company reported the following earnings per share from 1989 to 1994.
Year EPS
1989 $1.28
1990 $1.42
1991 $1.58
1992 $1.78
1993 $1.98
1994 $2.30

o


aswath
Cross-Out


chll p270 303.gxd 12/5/11 2:14 PM Page 303 $

Questions and Short Problems 303

a. Estimate the arithmetic average and geometric average growth rate in earn-
ings per share between 1989 and 1994. Why are they different? Which is
more reliable?

b. Estimate the growth rate using a linear growth model.

c. Estimate the growth rate using a log-linear growth model.

2. BIC Corporation reported a return on equity of 20% and paid out 37% of its
earnings as dividends in the most recent year.

a. Assuming that these fundamentals do not change, estimate the expected
growth rate in earnings per share.

b. Now assume that you expect the return on equity to increase to 25% on both
new and existing investments next year. Estimate the expected growth rate in
earnings per share.

3. You are trying to estimate the expected growth in net income at Metallica Cor-
poration, a manufacturing firm that reported $150 million in net income in the
just-completed financial year; the book value of equity at the beginning of the
year was $1 billion. The firm had capital expenditures of $160 million, depreci-
ation of $100 million, and an increase in working capital of $40 million during
the year. The debt outstanding increased by $40 million during the year. Esti-
mate the equity reinvestment rate and expected growth in net income.

4. You are trying to estimate a growth rate for HipHop Inc., a record producer and
distributor. The firm earned $100 million in after-tax operating income on capital
invested of $800 million last year. In addition, the firm reported net capital expen-
ditures of $25 million and an increase in noncash working capital of $15 million.
a. Assuming that the firm’s return on capital and reinvestment rate remain un-

changed, estimate the expected growth in operating income next year.

b. How would your answer to (a) change if you were told that the firm’s return
on capital next year will increase by 2.5%? (Next year’s return on capital =
This year’s return on capital + 2.5%.)

5. InVideo Inc. is an online retailer of videos and DVDs. The firm reported an op-
erating loss of $10 million on revenues of $100 million in the most recent finan-
cial year. You expect revenue growth to be 100% next year, 75% in year 2, 50%
in year 3, and 30% in years 4 and 5. You also expect the pretax operating mar-
gin to improve to 8% of revenues by year 5. Estimate the expected revenues and
operating income (or loss) each year for the next five years.

6. SoftTech Inc. is a small manufacturer of entertainment software that reported
revenues of $25 million in the most recent financial year. You expect the firm to
grow significantly over time and capture 8% of the overall entertainment soft-
ware market in 10 years. If the total revenues from entertainment software in
the most recent year amounted to $2 billion and you expect an annual growth
rate of 6% in these revenues for the next 10 years, estimate the compounded an-
nual revenue growth rate at SoftTech for the next 10 years.





