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F
inancial analysts and portfolio man-
agers frequently justify extremely high
price-earnings ratios by a company’s
high earnings growth rate. Some will

defend a company’s PE as reasonable when its
ratio to the growth rate is 1.0 or 1.5 or even
higher. 

Clearly, a detailed model is not neces-
sary to say that more rapidly growing compa-
nies should have higher price-to-earnings
ratios. But what about the ratio of the price-
earnings multiple to the growth rate, the PEG
ratio? Does dividing by the growth rate “stan-
dardize” PE ratios so that PEGs are compa-
rable across firms with different growth rates?
Is there broad significance to the PEG levels
like 1.0, 1.5, or 2.0 often cited by analysts?

Although the theoretical models neces-
sary to calculate a fair PE are well known to
academics and practitioners, the implications
for PEG ratios have not been developed. We
show some features of PEG ratios that may be
useful to market practitioners: extremely high
growth rates justify not just higher PEs but
also higher PEGs. In fact, for some sets of rea-
sonable parameter values, spurts of triple-digit
growth can justify PEGs considerably above
1.0. At more modest high growth rates of 40%,
say, it is difficult to justify a PEG of even 1.0.
Although PEGs vary less with growth than
PEs, there is still a systematic relationship of the
PEG to growth rates that persists for a wide
range of parameter values. 

The profitability of the firm relative to

the market required rate of return is also a key
factor in determining what PEs and PEGs are
fair, shifting the levels quite dramatically—to
well below unity for high hurdle rates to above
3.0 or even higher for low hurdle rates.

BACKGROUND

Many market observers and economists
have sought to explain the high price-earn-
ings ratio of the U.S. market, as measured by
the S&P 500, during the late 1990s and into
2000. A part of most explanations is the rapid
economic growth that the U.S. economy expe-
rienced during those years and the anticipation
that it would continue. 

The earnings growth rate is, of course, a
key feature of stock price valuation models.
Damodaran [1994] modifies the standard div-
idend discount model to allow for two phases
of growth. He then shows how the PE obtained
from the model relates to the growth rate during
the fast growth phase. (For him, rapid growth
is 15%-30%—low compared to 1998-2000
high-tech growth rates.) In Damodaran’s growth
region (based upon the other parameters that
he selects), the ratio appears to be about 0.8.

Leibowitz [1999] derives the PE path
over time of a stock with a high initial growth
rate. As he shows, the PE of such a stock
should decline as the period of high growth
comes closer to its end. His model makes it
clear that the PE depends not only on the ini-
tial growth rate but also on the length of time
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it is expected to prevail. Many years earlier, Holt [1962]
had also explored the relationship between growth dura-
tion and a company’s PE ratio.

We use two popular stock valuation models to deter-
mine fair PE and PEG ratios. One is the dividend discount
model of these previous researchers; a second is the free
cash flow model. In both models, the firm’s earnings path
has two phases, an early rapid growth phase and a later
slower phase. 

CALCULATION OF FAIR PRICE—MODEL A

In a simple dividend discount model, earnings and
dividends grow at the same pace, and dividends are equal
to a fixed fraction of earnings. The two-phase growth
pattern implies the fair price (P0) of a share relative to its
current earnings (E0) is:

(1)

where

z1 = payout rate of earnings during the high growth
period; 

g1 = growth rate during the first phase;
n = length of the rapid growth phase;
k = required return or discount rate;
z2 = payout rate during the second phase; and
g2 = growth rate during the second phase.

This follows the Damodaran [1994] formulation.
The first question we address is what PEGs are rea-

sonable, assuming the rapid growth phase in all cases is four
years long. Four years is used as a point estimate for the
fast growth interval, which is frequently assumed to be
three to five years. It is worth noting that the ability of
analysts to predict rapid growth is actually very poor—see
Chan, Karceski, and Lakonishok [2003]. They also find
that IBES growth forecasts tend to be overoptimistic. 

Exhibits 1 and 2 answer this question for a variety of
growth rates—up to 150% per year. The assumptions under-
lying the table are as follows. The discount rate is 12%, the
second-phase steady growth rate is 8%, and the payout rate
is 0 in the initial high growth phase and 0.5 thereafter. Given
these parameters, the PE would settle at 13.5 eventually.  

At low first-stage growth rates, slightly above the

long-run 8%, the fair PEG is well above 1.0. At inter-
mediate first-stage growth rates of 20%-50%, the fair PEG
is below 1.0. At still higher first-stage growth rates, the
fair PEG is again above 1.0. Indeed, assuming a first-stage
growth rate of 100% per year, the PEG should be 1.37,
according to the underlying model.

High growth rates justify high PEs and high PEGs.
But the relationship is not linear, but u-shaped.

High PEs can be justified by either spurts of very
high initial growth rates or moderately high growth rates
that continue for longer. In Exhibits 3 and 4, we show
how the trade-off works. A PEG of 1.0 can be justified
by a very rapid growth rate of 100% per year for three and
a half years. A company growing at 40%, however, will
justify a PEG of 1.0 (and a PE of 40) only if that growth
continues for almost five years. 

The last column in Exhibit 3 illustrates the growth
conditions necessary to produce a PEG of 2.0. A 100% per
year grower would need to continue that growth for 4.65
years to justify a PEG of 2.0. In other words, a company
with prospects to grow at 100% per year for 4.65 years
could justify a PE of 200. The company with 40% growth
prospects, by contrast, would need to grow that rapidly for
almost eight years to justify a PEG of 2.0, i.e., a PE of 80.

Changing the payout rate changes the fair PEGs pro-
portionally with the payout reduction. For example, if we
assume that the payout rate is only 0.40 in the later steady-
growth phase, all of the fair PEGs would be lowered by
20%, in line with the payout reduction from 0.5 to 0.4. 

FAIR PES AND PEGS FROM THE 
FREE CASH FLOW MODEL—MODEL B

The first model assumes that the hypothesized levels
of dividends and growth are compatible. But not all com-
binations of dividend payout and growth are possible without
additional equity issues (see Higgins [1977]). An alternative
formulation values the firm’s free cash flows, assuming that
capital must grow at the same rate as earnings. 

In this case, the firm’s free cash flow (what it could
pay in dividends without reducing growth or issuing new
equity, possibly a negative amount) is given by:

FCF = (ROE1 – g1)K (2)

during the rapid growth phase, where:

ROE1 = return on equity capital, and
K = equity capital of the firm.
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Later, in the slower growth phase, the firm can pay
dividends of:

FCF = (ROE1 – g2)K (3)

At some future point, the ROE may also decline,
allowing dividends of only

FCF = (ROE2 – g2)K (4)

Using the discounted value of the free cash flows
given by Equations (2)-(4) for P, the expression for PE
can be reduced (for k > g2 and k π  g1) to:

In this model, the PE depends upon the ROE and
its pattern over time, as well as the growth rate and
growth duration assumptions that we needed for the
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first simpler model. The last two columns of Exhibit 1
illustrate two cases: ROE constant at 0.20 (next-to-last
column), and ROE at 0.35 for the first ten years, 0.16
thereafter (last column). The two-stage pattern (of early
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      Initial             PEG Ratios        
Growth DDM     FCF-B FCF-C

Rate  
10% 1.25 1.73 1.13
20% 0.89 1.19 0.76
30% 0.82 1.08 0.69
40% 0.82 1.10 0.69
50% 0.87 1.19 0.73
60% 0.94 1.31 0.80
70% 1.02 1.48 0.90
80% 1.13 1.69 1.02
90% 1.24 1.93 1.15

100% 1.37 2.22 1.32
110% 1.52 2.54 1.50
120% 1.67 2.92 1.71
130% 1.85 3.34 1.95
140% 2.03 3.81 2.22
150% 2.23 4.34 2.52

E X H I B I T 1
PEG Ratios for Various Initial Rapid Growth Rates

All models are based on the initial growth rate for four years and 8% there-
after; the discount rate is 12% per year. For DDM, the initial dividend
payout rate is zero; after year 4, the payout rate is 0.5; FCF-B uses a con-
stant ROE of 0.2. FCF-C uses an ROE of 0.35 for the first ten years and
an ROE of 0.16 thereafter.
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E X H I B I T 2
PEG Ratios for Various Initial Rapid Growth Rates 

Four years of rapid growth.
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35% and later 16%) is designed to be comparable with
the dividend discount model in its latter years when the
dividend discount model pays out 0.5 of the earnings,
and the free cash flow model would need to retain 0.08
of the 0.16 to fund the 8% growth in the second phase.
The two-stage free cash flow model, however, has much
higher payouts in years 5-10 when the ROE is high than
does the simple dividend discount model. Alternative
parameter choices lead to results that are not as close a
match to the original dividend formulation, but the u-
shaped relationship of fair PEG to growth rate is robust
to a wide range of parameter choices.

The constant 20% per year ROE is designed to show
that a constant ROE raises the PE and PEG ratios, com-
pared to paths where the early ROE is high. This occurs
because a high early ROE means that we are dividing by
a high initial earnings number.

Exhibit 2 compares the simple dividend discount
model (DDM) and the two-stage ROE model. Both
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PEG = 1.0 PEG = 2.0
Growth Time Time

Rate needed needed
(years) (years)

15% 4.0 30.2
20% 5.7 15.7
30% 5.4 10.0
40% 4.9 8.0
50% 4.5 6.9
60% 4.2 6.1
70% 4.0 5.6
80% 3.8 5.2
90% 3.6 4.9

100% 3.5 4.7
125% 3.2 4.2
150% 3.0 3.9

E X H I B I T 3
Growth Length Needed to Justify Certain PEGs

Payout rate is zero for the rapid-growth phase and 0.5 thereafter. Required
return is 12% per year; later steady growth is 8% per year.
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models illustrate the same general shape—an asymmetric
u-shaped pattern: PEGs are higher for low growth rates
than for the midrange, and PEGs move sharply higher
for extremely high growth rates.

VARYING THE DISCOUNT RATE

Fair PEs and fair PEGs are sensitive to the discount
rate (cost of equity) used. Exhibit 5 shows the effect of
varying the discount rate from slightly below to well above
the 12% rate used in the other illustrations. We maintain
the assumptions that the high-growth period lasts for four
years; that growth beyond the high-growth period is con-
stant at 8% per year; and that the firm’s ROE remains at
20%. Thus, the column in Exhibit 5 for a 12% discount
rate displays the same data as the column for the FCF-B
model in Exhibit 1. 

We do not consider discount rates below 10%
because the discount rate must always be higher than the
perpetual growth rate (here 8%). We do not consider dis-
count rates higher than 20% because a firm that earns an
ROE (here 20%) lower than its cost of equity should cease
operations if it is unable to turn this around. 

Exhibit 6 illustrates Exhibit 5’s results. If the market
requires only a 10% per year return, the PEGs we obtain

are dramatically higher. At 10% per year growth for the
rapid phase, the fair PEG is above 3.0; it dips below 3.0
for intermediate growth, and then rises above 6.0 at 110%
per year growth. Perhaps more surprising is the effect of
a higher required rate of return, e.g., 14% per year. Here
the fair PEG for 20% growth is 0.73; it declines to a min-
imum of 0.62 for 40% growth, and then rises very grad-
ually—not achieving unity even at the high growth rates
shown in Exhibit 5. The u-shaped relationship of PEG
to g1 persists for all discount rates in Exhibit 5 other than
the extreme case of k = ROE = 0.20.

Fair PEGs decline as the discount rate rises because
the same ROE represents less impressive profit perfor-
mance as the cost of equity rises. It is really ROE relative
to k, rather than absolute ROE, that matters to investors.
The fairly flat relationship of PEG to g1 in the limiting
case of Exhibit 5, with ROE = k, shows that even
extremely high growth rates cannot compensate for the lack
of eventual profitability relative to market requirements.

Clearly, the statements some financial analysts made
in the late 1990s about fair PEGs of 2.0 are sensible only
for extremely profitable firms relative to required returns,
and growing at extraordinary rates.
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0.1 0.12 0.14 0.16 0.18 0.2Growth
Rate 

10% 3.5 1.7 1.1 0.8 0.7 0.6
15% 2.8 1.3 0.9 0.6 0.5 0.4
20% 2.5 1.2 0.7 0.5 0.4 0.3
30% 2.4 1.1 0.6 0.4 0.3 0.2
40% 2.6 1.1 0.6 0.4 0.3 0.2
50% 2.8 1.2 0.6 0.4 0.2 0.1
60% 3.2 1.3 0.7 0.4 0.2 0.1
70% 3.7 1.5 0.8 0.4 0.2 0.1
80% 4.2 1.7 0.9 0.5 0.3 0.1
90% 4.9 1.9 1.0 0.5 0.3 0.1

100% 5.7 2.2 1.1 0.6 0.3 0.1
110% 6.6 2.5 1.3 0.6 0.3 0.1
120% 7.6 2.9 1.4 0.7 0.3 0.1

k

E X H I B I T 5
PEGs for Various Required Rates of Return (k)

*Underlying assumptions are: Free cash flow model with ROE of 20%; second-stage growth rate of 8%. 
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CONCLUDING REMARKS

PEGs of 1.0 and above may be justified for stocks
of very profitable rapidly growing companies, providing
that growth continues for some years. It is more difficult
for more moderate growers to justify PEGs of 1.0—even
though the PE implied by a PEG of 1.0 appears much
more reasonable on its face. 

In order to draw these conclusions, we have applied
some arbitrary assumptions equally to all types of growing
firms. In reality, each company has a unique life cycle.
Some types of rapid growers may have short growth spurts;
others may have longer periods of rapid growth. In order
to value such companies, the analyst must explore this
issue. These life-cycle lengths can be used to determine
a fair price for rapidly growing companies.
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