Finance Letters, 2004, 2 (5), 4-10

Adjusting P/E Ratios by Growth and Risk: A Note

Javier Estrada "

IESE Business School, Spain

Abstract

P/E ratios are one of the tools most widely-used by analysts and the key variable in many value strategies. PEG
ratios, an increasingly-popular valuation tool among analysts, improve upon P/E ratios by adjusting the latter by
growth. This note proposes a new tool, the PERG ratio, which adjusts P/E ratios by both growth and risk. The
evidence reported shows that strategies based on PERG ratios outperform, on a risk-adjusted basis, those based
on P/E and PEG ratios.
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1. INTRODUCTION

The performance of different investment styles is an issue widely discussed both by academics and
practitioners. Two styles, value and growth, have spanned a vast literature with an overriding message: Value
strategies outperform growth strategies.

The debate, then, is not so much about whether value outperforms growth (it does), but on why this
happens. Fama and French (1992, 1996), among others, argue that value strategies outperform growth strategies
because the former are riskier. In their view, efficient markets simply deliver the higher returns that riskier
strategies are supposed to.

However, Lakonishok, Shleifer, and Vishny (1994), among others, argue that value strategies yield higher
returns because they exploit the suboptimal behavior of investors. In their view, inefficient markets underprice
out-of-favor (value) stocks and therefore investing in them eventually pays off.

This note is not a “value-versus-growth” study but an inquiry into the much-less explored “value- versus-
value” issue. Its purpose is not to compare the performance of low-P/E and high-P/E strategies. Rather, it is to
compare the performance of a low-P/E strategy relative to that of two alternative value strategies: One is based
on the PEG ratio, a valuation tool widely used by analysts that adjusts the P/E ratio by growth; and the other is
based on the PERG ratio, a magnitude introduced in this note that adjusts the P/E ratio by both growth and risk.

Thus, the purpose of this note is twofold: (i) to propose a new tool, the PERG ratio, that can be used for
stock valuation and, by extension, for implementing trading strategies. (ii) to assess the performance of
strategies based on the proposed tool relative to that of strategies based on existing and widely-used measures of
value.

The sample is limited but the results are encouraging: Portfolios sorted by PERG ratios outperform, on a
risk-adjusted basis, those sorted by P/E ratios and PEG ratios. The results reported also cast some doubts on
strategies based on the popular PEG ratio, which are generally outperformed by strategies based on P/E ratios.

* Email: jestrada@iese.edu This note is an abridged version of my article “Adjusting P/E Ratios by Growth and Risk: The
PERG Ratio.” I would like to thank Ed Altman, Mark Kritzman, Paul O’Connell, Juan Palacios, and Xavier Santom4 for
helpful comments. Alfred Prada provided valuable research assistance. The views expressed below and any errors that may
remain are entirely my own.

ISSN 1740-6242 © 2004 Global EcoFinance™ All rights reserved. 4



Estrada 5

The rest of the note is organized as follows. Section 2 briefly reviews the basics of P/E ratios and PEG
ratios; section 3 introduces the PERG ratio; section 4 reports and discusses the empirical evidence; and section 5
provides an assessment.

2. RELATIVE VALUATION: THE P/E RATIO AND THE PEG RATIO

Value strategies are largely based on selecting stocks that are cheap relative to some fundamental variable.
P/E ratios are used to select stocks that are cheap relative to earnings per share (EPS); price-to-cash flow ratios
to select stocks that are cheap relative to cash flow per share; price-to-book ratios to select stocks that are cheap
relative to book value per share; and so on. (Growth strategies, on the other hand, focus on companies with
substantial growth prospects, which usually happen to have a high price relative to earnings, cash flow, book
value, dividends, or other fundamentals.) Of all the tools of relative valuation, P/E ratios are arguably the most
widely used by analysts.

An analyst using P/E ratios as a valuation tool has at least two key issues to deal with: 1) To determine the
appropriate benchmark of comparison; and 2) to determine the reasons for which a given P/E ratio may be
different from its appropriate benchmark. Let’s very briefly discuss the first problem, which is not the focus of
this note.

There are at least three possibilities for the “appropriate” benchmark. First, a company’s current P/E ratio
could be compared to a “temporal” benchmark; that is, the average P/E ratio of the company over the previous
several years. Second, a company’s current P/E ratio could be compared to a “cross-sectional” benchmark; that
is, the average current P/E ratio of comparable companies, which basically comes down to companies in the
same industry. Finally, a company’s current P/E ratio could be compared to a “theoretical” benchmark; that is,
the P/E ratio the company should have given (some of) its fundamentals. Each of these three benchmarks has
several pros and cons but it is not the purpose of this article to address this issue.

Now to second problem. When comparing a company’s P/E with its appropriate benchmark, an analyst may
find a substantial difference between the two. If this is the case, the analyst’s main task is to determine whether
there are any good reasons that explain this difference. If there are not, then the stock is mispriced and therefore
a good buying or selling opportunity; if there are, then the stock is properly priced and therefore no trading
opportunity exists.

Two of the key fundamental factors that may explain differences between the P/Es of comparable

companies (or between a company’s P/E and its appropriate benchmark) are growth and risk. This can be easily
seen from the expression

p/Ezw_Ql

Rp—gp (1

where DPR, gp, and Ry denote the dividend-payout ratio, the long-term growth rate of dividends, and the
required return on equity, respectively.

Of these two variables, consider growth first. It is perfectly possible that two comparable companies may
have a different P/E because, everything else equal, one is expected to grow its earnings faster than the other.
Assume that company A has a P/E of 10 and (comparable) company B has a P/E of 20. It would be premature to
conclude that A is more attractive than B. It may well be the case that B is expected to grow its earnings at a

faster rate than A; hence, investors are willing to pay more for a dollar of EPS of B than for a dollar of EPS of
A.

In order to account for differences in growth, a P/E ratio can be adjusted by the expected growth in EPS.
This adjustment gives way to the so-called PEG ratio, which is defined as

ppc < PIE

g ©))

where g denotes the expected growth in EPS.

Going back to companies A and B above, if B was expected to grow its EPS over the next five years at an
annual rate of 10%, and A at only 5%, then both companies would have a PEG ratio of 2. In other words, once
the higher P/E of B is adjusted by its higher expected growth in EPS, both companies have the same growth-
adjusted multiple. Looked at in this way, the PEG ratio improves upon the P/E ratio because it adjusts the latter
by one of its main determinants (growth).
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3. A NEW TOOL OF RELATIVE VALUATION: THE PERG RATIO

It was mentioned above that two of the main reasons that may explain differences in P/E ratios across
comparable companies are growth and risk. PEG ratios adjust P/E ratios by growth, thus removing the impact of
this factor. But what about risk? Take two comparable companies with the same P/E and expected growth in
EPS but different risk. Would the fact that these two companies have the same PEG necessarily lead you to
conclude that they are equally attractive? If not, doesn’t then the PEG give an incomplete picture of relative
value?

Go back to companies A (P/E=10 and g=5%) and B (P/E=20 and g=10%) above. Recall that, given their
P/Es, A appeared to be more attractive than B, but after adjusting by growth both companies appeared to be
equally attractive. But what if company A had a beta of 1 and company B a beta of 0.5? Would a rational
investor consider A and B to be equally attractive? If not, doesn’t then the PEG, again, give an incomplete
picture of relative value?

3.1. The PERG Ratio

Although there is a widely-accepted method to adjust P/E ratios by growth (the PEG ratio), there is no
widely-accepted method to adjust P/E ratios by risk. This note attempts to fill that void by proposing a new
valuation tool, the PERG ratio, that adjusts P/E ratios by both of its two main determinants, growth and risk.
Thus, let a PERG ratio be defined as

PERG=—I—J—/£-R

g 3)
where R denotes risk. The most widely-used measure of risk is beta (f), and using it as a proxy for R would turn
the PERG into {(P/E)/g}-B, which is the definition of PERG used throughout the analysis. However, R can be

thought of as risk in more general terms, and other risk factors usually considered in the literature could
conceivably be used as alternative proxies for this variable.

Note from (2) that, given two stocks with the same P/E, the higher the expected growth in EPS, the lower
the PEG, and the more attractive the stock. Similarly, note from (3) that given two stocks with the same PEG,
the lower the risk, the lower the PERG, and the more attractive the stock. In other words, when using the PERG
as a valuation tool, the best stocks are those with the lowest PERG; that is, those that are either cheap (low P/E),
or expected to grow fast (high g), or not very risky (low R).

Going back once again to companies A and B above, recall that A appears to be more attractive in terms of
their P/Es, and that both companies appear to be equally attractive in terms of their PEGs. However, once the
fact that B (8=0.5) is less risky than A (8=1) is taken into account, then B (PERG=1) becomes more attractive
than A (PERG=2). Hence, the relative value of A and B as assessed by their P/Es is reversed once their
differential growth and risk is taken into account through their PERGs.

3.2. An Example

Consider the data reported in Exhibit 1 for two of the companies in the sample, Johnson & Johnson (J&1J)
and Ely Lilly, both in the pharmaceutical industry. The exhibit shows the P/E, expected growth in EPS, beta,
PEG, and PERG of both companies.

Exhibit 1. P/E, PEG, and PERG

P/E g B PEG PERG
1&7 273 12.9% 0.4 2.1 0.9
Ely Lilly 24.5 6.7% 0.2 37 0.6

P/E on Sep/02. Expected growth in EPS (g) based on observed annual growth for the previous 10 years. Beta (8) estimated
on the basis of the previous 60 months. PEG and PERG follow from (2) and (3), respectively.

As the exhibit shows, a simple comparison of P/Es indicates that Ely Lilly is cheaper than J&J and therefore
more attractive. However, once the much higher expected growth of J&]J is accounted for, J&J becomes more
attractive than Ely Lilly on the basis of their PEGs. And yet, once the higher risk of J&]J is taken into account,
Ely Lilly becomes more attractive than J&JI on the basis of their PERGs.
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This simple example shows that assessing companies on the basis of their P/Es, PEGs, or PERGs may
imply different rankings. In other words, the relative attractiveness of companies may change significantly
depending on the valuation ratio considered. The results reported in the next section confirm and complement
the results of this simple example.

4. THE EVIDENCE

The central question in this note is whether PERG-ranked portfolios outperform portfolios ranked by P/E
ratios and PEG ratios. The data used consists of a sample of 100 companies that were selected with the only
restriction that they had returns available for the full sample period Jan/1975 — Sep/2002.

4.1. Parameter Estimates and Portfolio Formation

Computation of all the relevant ratios for each company requires estimates of EPS, expected growth in EPS,
and risk. P/E ratios as downloaded from Datastream are based on trailing EPS. Because PEG ratios are usually
defined in terms of expected earnings, the implicit assumption in the analysis is that the best estimate of
expected earnings are the earnings observed the year before. Given the dismal record of analysts in predicting
earnings, this naive assumption may be more plausible than it may appear at a first glance.

A similar assumption is made for the expected growth in EPS: At every relevant point in time, expected
growth rates are estimated as the mean annual compound growth rate over the previous five years. Similarly,
betas are also estimated, at every relevant point in time, using returns from the previous five-year period.

The construction of portfolios and the assessment of their performance is done the following way. At the
beginning of each investment period, stocks are ranked by one of the three ratios considered (P/E, PEG, and
PERG). The top-30 stocks are then assigned to a portfolio that is held through the end of the investment period.
Portfolio returns during this period are computed as an equally-weighted average of returns of all the stocks in
the portfolio. In order to obtain robust results, the analysis is performed for one 23-year investment period, two
10-year periods (plus a shorter 3-year period), and four 5-year periods (plus a shorter 3-year period).

4.2. A Preliminary Assessment of Performance: Holding-Period Returns

Exhibit 2 displays the returns of portfolios ranked by P/Es, PEGs, and PERG:s for all investment periods, as
well as the market returns as measured by the S&P500. Had portfolios been formed on the basis of these three
ratios at the beginning of 1980 and held through the end of Sep/02, a low-P/E strategy would have outperformed
the other two strategies and the market. As Panel A shows, the 5,311.7% holding-period return (HPR) for the
low-P/E portfolio is larger than that delivered by the low-PEG portfolio (4,927.6%), the low-PERG portfolio
(5,040.5%), and the market (1,444.5%).

Relative results are not significantly different under rebalancing. Regardless of whether portfolios are
rebalanced every 10 years (panel B) or every 5 years (panel C), value strategies based on P/Es outperform the
other two strategies, in some cases by a substantial margin, and the market. Panel D displays the terminal value
on Sep/2002 of a $1,000 investment at the beginning of 1980, compounded at the returns shown in panels A-C.

Exhibit 2 seems to imply that there may be no need to replace the P/E ratio as a tool to implement value
strategies. However, these exhibits give an incomplete picture of what investors focus on when making
investment decisions. Rather than focusing just on returns, investors do care also about risk. All models of
modern portfolio theory are, in fact, solidly based on a trade-off between risk and return. In other words, a
correct evaluation of performance needs to account for both returns and risk.

4.3. A Better Assessment of Performance: Sharpe Ratios

Exhibit 3 shows the missing side of the coin by reporting information about the risk of each portfolio as
measured by the monthly standard deviation of returns. It also shows the (arithmetic) mean monthly return and
the Sharpe ratio of each portfolio, the latter defined as the portfolio’s mean return divided by its standard
deviation. As the exhibit shows, the picture now is significantly different.

Panel A shows that the low-P/E strategy is outperformed, on a risk-adjusted basis, by the other two
strategies. This panel shows, in fact, that for the whole sample period, the best strategy is based on the PERG
ratio proposed in this note. Panels B and C further confirm the superiority of the low-PERG strategy, which
outperforms the other two strategies (not only on average but also in most subperiods) and the market. Because
in panels B and C the last subperiod is shorter than the previous subperiods, averages are calculated on a time-
weighted basis; that is, weighting each subperiod by the proportion of months in the whole sample period.
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Exhibit 2. Performance (I): Returns

Investment Period P/E PEG PERG Market

Panel A: No rebalancing

1980-2002 (HPR) 5,311.7% 4,927.6 % 5,040.5 % 1,444.5%
Panel B: Rebalancing every 10 years

1980-89 748.1% 720.2% 790.6% 403.9%
1990-99 699.5% 798.3% 648.2% 432.8%
2000-02 19.3% 0.8% 8.5% -42.5%
HPR 7,989.5 % 7,327.8% 7,128.3% 1,444.5%
Panel C: Rebalancing every 5 years

1980-84 219.2% 220.8% 191.3% 99.0%
1985-89 157.8% 151.5% 196.8% 153.2%
1990-94 101.3% 102.7% 98.4% 51.7%
1995-99 310.1% 337.0% 289.5% 251.1%
2000-02 19.3% 0.8% 8.5% -42.5%
HPR 8,007.0% 7,105.4% 7,146.7 % 1,444.5%
Panel D: Terminal Value of a $1,000 Investment

No rebalancing $54,117 $50,276 $51,405 $15,445
Rebalancing every 10 years $80,895 $74,278 $72,283 $15,445
Rebalancing every 5 years $81,070 $72,054 $72,467 $15,445

HPR: Holding-period return. HPR computed as the compound return over all subperiods.

Exhibit 3 also casts doubt on the usefulness of the popular low-PEG strategy, which is outperformed (on
average and in most subperiods) by a strategy based on P/Es (and PERGs). These results reinforce those of Sun
(2001) questioning the validity of value strategies based on PEG ratios.

4.4. A More Intuitive Approach: Risk-Adjusted Returns

The Sharpe ratios displayed in Exhibit 3 appropriately assess the risk-adjusted performance of each strategy
but suffer from the problem of lacking intuition. Expressing returns in units of risk does not make it easy to
determine intuitively how much better is a given strategy relative to another. However, a slight modification of
the Sharpe ratio enables a better comparison.

As defined above, the Sharpe ratio of portfolio p (SR,) is given by SR, = u,/0,, , where u, and g, represent
the (arithmetic) mean return and standard deviation of portfolio p. If the Sharpe ratio is multiplied by the
standard deviation of returns of the market portfolio (g;) we obtain the risk-adjusted return of portfolio p (RAR,)
given by RAR, = (aulo, )pp. This definition of risk-adjusted returns is similar but slightly different from the
RAP (risk-adjusted performance) measure proposed by Modigliani and Modigliani (1997).

This measure of risk-adjusted returns has two desirable characteristics. First, unlike Sharpe ratios which are
measured in units of risk, risk-adjusted returns are measured in percentages and therefore easier to interpret.
Second, because RARs are obtained by multiplying Sharpe ratios by a constant (note that RAR,, = o) SR),), any
ranking of stocks based on RARs preserves the ranking based on Sharpe ratios.

Note that, by construction, the RAR measure penalizes (rewards) the return performance of any portfolio
more (less) volatile than the market. In this regard, the RAR measure enables an apples-to-apples comparison of
returns, unlike the returns displayed in Exhibit 2 that compare portfolios of different volatility.

Panels A-C of Exhibit 4 display the monthly risk-adjusted returns of all three strategies and the market. The
relative performance of the strategies is of course the same as that displayed in Exhibit 3 but the figures in
Exhibit 4 provide more intuitive results. The strategies based on the PERG ratio outperform those based on the



Estrada 9

P/E (PEG) ratio by 11 (2) basis points when there is no rebalancing, by 5 (10) basis points when portfolios are
rebalanced every 10 years, and by 7 (16) basis points when portfolios are rebalanced every 5 years, all figures
on a monthly basis. The market is outperformed by all three strategies on average though not in every subperiod.

Exhibit 3. Performance (II): Sharpe Ratios

Investment P/E PEG PERG Market
Period MR SD SR MR SD SR MR SD SR MR SD SR
Panel A
1980-02 1.6% 5.5% 29.38 1.6% 5.0% 31.31 1.6% 4.9% 31.84 1.1% 4.5% 24.53
Panel B
1980-89 1.9% 5.2% 37.09 1.9% 5.1% 37.04 2.0% 4.8% 40.83 1.5% 4.7% 31.01
1990-99 1.9% 5.1% 36.86 2.0% 53% 37.30 1.8% 4.9% 36.87 1.5% 3.9% 38.13
2000-02 0.7% 5.7% 12.21 02% 53% 3.02 04% 49% 742 -1.5% 5.2% -29.58
WAvg 33.98 33.04 35.05 26.82
Panel C
1980-84 21% 4.8% 4277 2.1% 4.8% 42.89 1.9% 4.1% 45.85 1.2% 4.4% 28.51
1985-89 1.7% 5.0% 34.53 1.7% 5.7% 3022 2.0% 52% 37.64 1.7% 5.1% 33.14
1990-94 1.3% 4.5% 28.28 1.3% 49% 26.74 1.2% 43% 2876 0.8% 3.6% 21.06
1995-99 25% 5.4% 46.85 2.6% 53% 4994 2.4% 4.8% 49.65 22% 4.0% 54.53
2000-02 0.7% 5.7% 12.21 02% 53% 3.02 04% 49% 742 -1.5% 5.2% -29.58
WAvg 34.98 33.29 36.48 26.59

MR: (Arithmetic) mean return; SD: Standard deviation of returns; SR: Sharpe ratio (x100). WAvg: Weighted average.
SR=MR/SD. Monthly magnitudes.

Panel D of Exhibit 4 displays the terminal value on Sep/2002 of a $1,000 investment at the beginning of
1980, compounded at the average risk-adjusted returns shown in panels A-C. Note that these terminal values are
expressed in risk-adjusted dollars; that is, they take into account both the returns delivered by each strategy and
a penalty (reward) for being more (less) volatile than the market. Note, also, that no strategy delivers more risk-
adjusted dollars than that based on the PERG ratio.

5. CONCLUSIONS

P/E ratios are one of the valuation tools most widely used by analysts and the key variable in many value
strategies. The simplicity of P/E ratios, however, can be deceiving. There is nothing trivial about choosing an
appropriate benchmark P/E, or determining whether the difference between a given P/E and its appropriate
benchmark is due to fundamentals or to mispricing.

Ditferences across P/E ratios may be due to many factors but are largely driven by differences in growth
and risk. The PEG ratio improves upon the P/E ratio by adjusting the latter by growth. However, the PEG ratio
does not make any adjustment for risk; the PERG ratio proposed in this note does.

The sample used to assess the empirical usefulness of the PERG ratio is limited and therefore the results
reported should be considered tentative. Still, the evidence reported and discussed does show that PERG-based
strategies outperform, on a risk-adjusted basis, value strategies based on P/E ratios and PEG ratios. This
outperformance occurs regardless of whether portfolios are not rebalanced, rebalanced every 10 years, or
rebalanced every 5 years.

Due to their simplicity and plausibility, the PEG ratio rapidly became a popular and widely-used valuation
tool. However, this ratio ignores the fact that differences across P/Es may be due not only to growth but also to
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risk, which in turn ignores the fact that all modern financial theory is based on a risk-return trade-off.
Furthermore, the evidence reported above does not support using the PEG as the basis of value strategies.

The PERG ratio proposed in this note, which adjusts the P/E ratio by both growth and risk, has an
advantage over the PEG ratio: It does take risk into account. That, plus the fact that PERG-based strategies
outperform on a risk-adjusted basis those based on P/Es and PEGs, should make it an attractive tool to add to the
arsenal of valuation tools used by analysts.

Exhibit 4. Performance (III): Risk-Adjusted Returns

Investment Period P/E PEG PERG Market
Panel A

1980-02 1.33% 1.42% 1.44% 1.11%
Panel B

1980-89 1.76% 1.76% 1.94% 1.47%
1990-99 1.43% 1.45% 1.43% 1.48%
2000-02 0.63% 0.16% 0.38% -1.53%
WAvg 1.48% 1.43% 1.53% 1.11%
Panel C

1980-84 1.87% 1.87% 2.00% 1.25%
1985-89 1.76% 1.54% 1.92% 1.69%
1990-94 1.02% 0.97% 1.04% 0.76%
1995-99 1.89% 2.01% 2.00% 2.20%
2000-02 0.63% 0.16% 0.38% -1.53%
WAvg 1.51% 1.42% 1.58% 1.11%
Panel D

No rebalancing $36,945 $46,783 $49,889 $20,426
Rebalancing every 10 years $54,839 $47,796 $62,410 $20,426
Rebalancing every 5 years $60,545 $47,572 $71,755 $20,426

WAvg: Weighted average. Panels A-C show monthly returns. Panel D shows risk-adjusted dollars at Sep/02.
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