
Chapter 9
Web Extension: 

Estimation Issues: Growth Rates 

and the Nonconstant Growth Model

This extension shows how to estimate growth rates for use in the DCF approach.
It also shows how to use nonconstant growth forecasts to estimate the cost 
of stock.

Estimating Growth Rates for the DCF Approach
Three inputs are required by the DCF approach: the current stock price, the current div-
idend, and the expected growth in dividends. Of these inputs, the growth rate is by far
the most difficult to estimate. The following section describes the most commonly used
approaches for estimating historical growth rates.

If earnings and dividend growth rates have been relatively stable in the past, and if
investors expect these trends to continue, then the past realized growth rate may be used
as an estimate of the expected future growth rate. To illustrate, consider Figure 9E-1,
which gives EPS and DPS data from 1990 to 2004 for NCC, along with a plot of these
data on a semilog scale. Note these points:

1. Time period. We show 15 years of data in Figure 9E-1, but we could have used 25
years, 5 years, or 10 years. There is no rule as to the appropriate number of years to
analyze when calculating historical growth rates. However, the period chosen should
reflect, to the extent possible, conditions similar to those expected in the future.

2. Compound growth rate, point-to-point. The easiest historical growth rate to calcu-
late is the compound rate between two dates. For example, EPS grew at an annual
rate of 7.5 percent from 1990 to 2004, and DPS grew at a 4.8 percent rate during
this same period.1 Note that the point-to-point growth rate could change radically
if we used two different points. For example, if we calculated the five-year EPS
growth rate from 1998 to 2003, we would obtain 2.6 percent, but the five-year rate
one year later, from 1999 to 2004, is 11.0 percent. This radical change occurs
because the point-to-point rate is extremely sensitive to the beginning and ending
years chosen.

3. Compound growth rate, average-to-average. To alleviate the problem of beginning
and ending year sensitivity, some analysts use an average-to-average calculation. For
example, to calculate NCC’s EPS growth rate over the period 1998 to 2003, Value 
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1To obtain gEPS using a financial calculator, enter �2.08 as PV, 5.73 as FV, 14 as N (because, with 15 data points, we have
14 growth periods: 2004�1990 � 14), and then calculate I to obtain the growth rate, 7.5 percent.



Line’s analysts would (1) get the average EPS over the years 1997 to 1999
and use this value ($3.33) as the beginning year, (2) get the average EPS over
the years 2002 to 2004 and use this value ($4.97) as the ending year, and (3)
calculate a growth rate of 8.3 percent based on these data. This procedure
is superior to the simple point-to-point calculation for purposes of estimat-
ing g.

4. Least squares regression. A third way, and in our view the best way, to esti-
mate historical growth rates is by log-linear least squares regression. The
regression method gives consideration to all data points in the series; thus, it
is the least likely to be biased by a randomly high or low beginning or end-
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Figure 9E-1
National Computer Corporation: Semilog Plot 
of EPS and DPS 1990–2004

Year EPS DPS

1990 $2.08 $1.20

1991 2.23 1.30

1992 2.38 1.33

1993 2.26 1.40

1994 2.21 1.40

1995 2.40 1.40

1996 2.00 1.40

1997 3.02 1.43

1998 3.56 1.54

1999 3.40 1.64

2000 4.65 1.72

2001 5.12 1.95

2002 5.14 2.20

2003 4.05 2.20

2004 5.73 2.30



ing year. The only practical way to estimate a least squares growth rate is
with a computer or a financial calculator.2

5. Earnings versus dividends. If earnings and dividends are growing at the same
rate, there is no problem, but if these two growth rates are unequal, we do
have a problem. First, the DCF model requires the expected dividend growth
rate. However, if EPS and DPS are growing at different rates, something is
going to have to change—these two series cannot grow indefinitely at two
different rates. There is no rule for handling differences in historical gEPS and
gDPS, and where they differ, this simply demonstrates yet another problem
with using historical growth as a proxy for expected future growth. Like
many aspects of finance, judgment is required when estimating growth rates.

Table 9E-1 summarizes the historical growth rates we have just discussed. It is
obvious that one can take a given set of historical data and, depending on the years
and the calculation method used, obtain a large number of quite different growth
rates. Now recall our purpose in making these calculations: We are seeking the
future dividend growth rate that investors expect, and we reasoned that, if past
growth rates have been stable, then investors might base future expectations on past
trends. This is a reasonable proposition, but, unfortunately, we rarely find much his-
torical stability. Therefore, the use of historical growth rates in a DCF analysis must
be applied with judgment, and also be used (if at all) in conjunction with other
growth estimation methods as discussed next.

Using Nonconstant Growth Estimates 
to Estimate the Cost of Stock
As we noted in the text, analysts often provide nonconstant estimates of future
growth. We can use a modified version of the DCF procedure for nonconstant
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2Log-linear regression is a standard time-series linear regression in which the data for the dependent (Y) variable are
plotted as natural logarithms. The slope of the regression line is then the average annual growth rate, assuming con-
tinuous compounding. In a standard time-series linear regression of EPS or DPS, the slope of the regression line is the
average annual dollar change. To find the EPS growth rate with a financial calculator, use the regression routine, enter-
ing years as the X variable and ln EPS as the Y variable. Obtain the slope coefficient of the regression, b, which is the
annual growth rate assuming continuous compounding. Then find eb, which produces the value 1 � g, where g is the
effective annual growth rate. For example, using the EPS data in Figure 9E-1, we obtain a slope coefficient of b �
0.07607, then find EXP (0.07607) � e0.07607 � 1.07903, so g � 7.903%. The exact regression procedures are calcula-
tor specific, but with an HP-17B, one would enter the years and the EPS and DPS data, specify an exponential model
(EXP), find the slope coefficient m, go into the math menu and press the exponential key (EXP � ex) to find 1 � g, and
subtract 1.0 to obtain the growth rate. With an HP-10B, one would enter the EPS or DPS data, convert to natural logs
(LN), complete the regression and determine the slope coefficient (m), convert to ex, and then subtract 1.0 to obtain
the growth rate. Other calculators require somewhat different procedures. Also, note that the same procedures can be
used with a spreadsheet program to find the growth rate—input each value of ln EPS, run a regression, then find �
EXP(regression coefficient), which is 1 � g. Finally, note that these procedures can be used to find the growth rate of
any variable that changes over time, not just EPS or DPS.

Table 9E-1 National Computer Corporation: Historical Growth Rates

Method (Period) EPS DPS Average

Point-to-point (1999–2004) 11.0% 7.0% 9.0%

Point-to-point (1990–2004) 7.5 4.8 6.2

Average-to-average (1998–2003) 8.3 7.7 8.0

Average-to-average (1991–2003) 6.9 4.7 5.8

Least squares regression (1999–2004) 6.6 7.6 7.1

Least squares regression (1990–2004) 7.9 4.6 6.3



growth from Chapter 7 to estimate the cost of equity. Suppose the current dividend
is $2.16 per share and the current actual price is $32 per share. Analysts forecast
growth of 11 percent the first year, 10 percent the second year, 9 percent the third
year, 8 percent the fourth year, and 7 percent thereafter. Given these estimates of
growth, we can construct a time line with expected future dividend payments. For
example, the dividend at Year 1 is the current dividend times 1.0 plus the growth
rate: $2.16(1 � 0.11) � $2.40. The estimates of growth and expected future divi-
dends for Years 1 through 5 are shown in Table 9E-2.

Note that dividends grow at a constant rate after Year 4. Therefore, we can use
the constant dividend growth formula to determine the price at Year 4, based on the
Year 5 dividend and the long-term constant growth rate:

- (9E-1)

To find the current price, P0, we must calculate the present value of the future
expected dividend payments for Years 1 through 4, and then add to that the pres-
ent value of the price at Year 4, P4. This calculation is shown in Equation 9E-2:

(9E-2)

We know the current price, the expected future dividends, and the long-term con-
stant growth rate. Substituting these known values into Equation 9E-2 gives the fol-
lowing equation:

. (9E-2a)

We have good news, bad news, and good news. The good news is that rs is the
only unknown variable in Equation 9E-2a, so we can solve for it. The bad news is
that the only way to solve for rs is by an iterative process. But the second good news
is that the iterative process is very easy to implement with a spreadsheet. Using the
Goal Seek feature of Excel, we find that rs � 14.9%. See FM11 Ch 09 Tool Kit.xls
for an illustration of this approach.
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Table 9E-2 Expected Future Dividends with Nonconstant Growth

Year 0 1 2 3 4 5

Growth 11% 10% 9% 8% 7%

Dividend $2.16 $2.40 $2.64 $2.87 $3.10 $3.32
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