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Overview 
In his timeless 1936 essay on the stock market, John Keynes observed: “….the market is 
subject to waves of optimistic and pessimistic sentiment which are unreasoning, and yet 
in a sense legitimate, where no solid basis exists for a reasonable calculation.” Elsewhere 
in the same essay he asserts: “investment based on genuine long-term expectation is so 
difficult today as to be scarcely practicable.” 
 
 Benjamin Graham felt likewise regarding classic valuation theory based on the 
discounted present value of dividends and/or internal rate of return.  Thus, according to    
Graham “There is a well established principle which states that the investment value of a 
common stock equals the "present worth" of all its future dividends. To apply this 
principle in practice would require dividend projections for, say, between 40 and 50 
years. We do not believe that estimates for so remote a future can be made with enough 
dependability to be really useful.”  
 
 Meanwhile, William Sharpe has noted “The key idea behind the theory [CAPM] 
is that of market efficiency...definition is difficult, but the idea is that the price of a 
security will rarely diverge significantly for long from its intrinsic value defined as the 
certain present value of the uncertain future prospects assessed by a clever, well informed 
analyst.
 
 In addition Milton Friedman is on record as saying: “The value of every asset -- 
whether a share of stock or what not -- is the discounted value of the future returns that 
asset is expected to yield.” 
 
 While Alan Greenspan has cryptically noted “The value ascribed to any asset is a 
discounted value of future expected returns, even if no market participant makes that 
calculation.” 
 
 The aim of this paper is to shed light on the above points of view by examining 
the two classical models in finance for appraising common stocks; namely, the 
discounted present value and/or the internal rate of return. Based on the evidence 
presented here, we conclude that these models are woefully lacking in their ability to 
appraise stocks “correctly.” Essentially this is because of their hyper-sensitivity to the 
underlying assumptions about future earnings growth rates, payout rates, discount rates, 
etc. required to make financial sense of the perpetual claim on a company’s future 
earnings ability that a share of common stock represents.  
 
 An addendum to the paper examines the accuracy of consensus annual earnings 
forecasts and consensus estimates of future long-term (five year) earnings growth rates. 
The study finds that stock prices are extremely sensitive to errors in these forecasts, while 
accuracy for the five year forecasts of earnings growth rates is virtually non existent.     



 

Introduction  
Exhibit 1 on the following page illustrates the Defined Future Earnings Model for short 
(5 year) intermediate (25 year) and Long-term (Infinite Horizon) approaches for the 
assessment of common stocks. The model determines both the Discounted Present Value 
(DPV) and the Internal Rate of Return (IRR) simultaneously. (Please refer to Exhibit 1 
briefly and then return here.) 
 The model contains three distinct sections. The top-left-hand section is where the 
user enters the required inputs for determining future cash flows for the stock. The 
section on the right displays the output that is generated when recalculation for the model 
is initiated. 
 Beneath the input/output tables, each year’s annual cash flows used to evaluate 
the stock are displayed. In the he Infinite Horizon case, which leans heavily on dividends 
alone, these calculations terminate after 300 years. As a practical matter, however, most 
cases are resolved at the 100 year mark. A “meter” is built into the model that shows the 
percent of the Infinite Horizon solution that is attributable only to dividends, and how 
much to the future price of the stock. The percent attributable to price ceases after 25 
years because price is no longer considered in either the DPV or IRR calculations. In 
these cases, value is entirely a function of dividends.  
 In the equilibrium example shown in Exhibit 1, we see that dividends alone 
account for 99.5% of the discounted present value after 100 years, but only 93.1% after 
50 years. 
  Selected characteristics of the equilibrium condition are as follows: The stock’s 
price of $100 is equal to its book value. The firm’s ROE (15%) is equal to the investor’s 
required rate of return, or the discount rate (K). The stock’s yield of 6% is equal to K – G, 
where G is the expected growth rate for earnings.  The P/E ratio of  6.67 is equal to 
1/ROE, and its Discounted Present Value is equal to  D/K – G, where D is the first year’s 
dividend.  All of these inputs are deemed to prevail indefinitely. The resulting DPV and 
IRR for a stock under these conditions are the same, regardless of the time interval 
selected, as shown in Exhibit 1 on the following page.  
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Review of the Model’s Construction 
DFE is a four stage model. Thus, it can accommodate growth stocks that may not 
currently pay dividends, may be assumed to never pay them or to gradually begin paying 
them. The 5 and 25 year horizon models utilize a discounted future sale price – keyed to 
an estimated P/E ratio to handle these situations. 
 
 Of course, classical valuation theory assumes that someone, (or an institution) 
will always own the company’s stock and that correct valuation of what is inherently a 
perpetual claim should be made from a "buy and hold" perspective. 
  
 For a mature company, whose earnings and dividends are expected to grow at a 
constant rate for the “foreseeable future,” only one stage of inputs is required. This is 
readily accommodated by simply entering the same estimate for all four stages of the 
model.   
 

By delving into the cash flow section of the model (beneath the input/output table) 
one can also find the IRR estimate for a 15 year time frame as well as the discounted 
present value for the stock in any given year based upon the P/E derived price. After the 
first 25 years have elapsed, price is no longer a consideration and the model switches 
over to a dividends only approach  

 
 I/B/E/S, First Call or Zacks will provide the first year's earnings estimate and an 
estimated "long-term" earnings growth rate for the next five years. (Note that First Call 
and Zacks estimates are virtually identical to those of IBES, since all three services rely 
on the same "street" sources.) The first year’s dividend is easy to estimate.  However if 
the P/E ratio is expected to rise or fall (as it no doubt will) the terrain becomes difficult. 
Growth stocks are very hard to cope with, period. 
 
 Needless to say, estimated earnings and dividends for a single year combined with 
a five year projected EPS growth are not the Rosetta stones for determining the 
investment attractiveness of the S&P 500, or of any stock. Thus, Wall Street analysts will 
provide estimates of earnings growth rates for the next five years, but not for 25 years 
ahead, or the indefinite future which is in the “perpetual claim domain.”  
 
 Exhibit 2 on the following page shows the model’s input requirements and 
contains a sample set of plausible inputs that could be used to evaluate the S&P 500 
Index on December 31, 2006.    
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Common stocks are perpetuities--can't avoid making a bet on the future - Peter  Bernstein 
 

The market will be subject to waves of optimistic and pessimistic sentiment, which are 
unreasoning and yet in a sense legitimate where no solid basis exists for a reasonable 

calculation. - John Maynard Keynes 
 
 

Exhibit 2 
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DFE Input / Output Tables 
Table 1 below denotes with an “X” the input variables each sub-model utilizes for its 
internal rate of return and present value calculations.  Although the output table only 
displays results for three time periods, other time periods can be accessed by reviewing 
the detailed cash flow projections. 

 
 

Table 1 
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The Challenge of Looking Ahead 
Before turning to a review of the tentative best-case projections set out in Exhibit 2, 
Table 2 below provides a snapshot of the S&P 500’s performance, at five year intervals, 
for the past 51 years -- 1955 through 2006. In other words, if one had been able to project 
the market’s performance for any of the 10 five-year periods spanning this long time 
frame, these are the actual results he would have been trying to model for an IRR or DPV 
appraisal. We have also broken out the 25 and 26 year results with the same purpose in 
mind. The annual variability of prices, earnings and P/E ratios is examined on the 
following page. 
 
 

Table 2 
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 Exhibit 5 below provides a stark illustration of just how volatile and difficult to predict 
are future P/E ratios due to the chronic instability of prices and earnings. Still, P/E’s are 
often treated as a valuation tool and a determinant of security prices. Their year-to-year 
variability, however, suggests they are often just a residual product of price movements that are 
driven by alternating waves of optimism and pessimism about the future.  
 

 
 
Or, to put it another way, as Paul Samuelson observed years ago in a 1967 column in Newsweek: 
 

Although present and probable future corporate profits are admittedly the most important 
determinant of intermediate market movements, no way exists to determine what is the 
proper price-earnings ratio. President Hadley of Yale used to say: “God Almighty does 
not know the cost of moving a ton of freight from New York to Chicago.” I doubt that the 
devil himself knows what is the equilibrium price-earnings ratio on stocks. Fifteen to 1, 
as Secretary Douglas Dillon once rashly averred? Twenty five to 1? Or 14 to 1, as the 
tape enunciates now that high interest rates imply high P/E ratios on bond investments. 
No one knows.  



Permutations 
In Exhibit 2 we made a best-case estimate of plausible inputs for evaluating the S&P 
500’s outlook at the end of 2006. We used a discount rate of 9% and expected EPS 
growth of 7% for the foreseeable future. The so called base-case holds the payout rate 
constant at 28% and assumes the P/E ratio will hold steady at 15.4. Results using these 
inputs are shown in the table below 
 

 
 
 If we were to become more aggressive, however, and raise the discount rate to 
12% (comparable to the past 50 years total return for the S&P)  the present value of the 
Index would fall to $803 (a drop of 41%) for the 25 year model and to $515 (a drop of 
60%) for the infinite horizon model.  Note, moreover, that the IRR of 8.8%, is unaffected 
by the 12.0% discount rate and still implies an 8.8% return over all three time frames 
under review. 
 
 Going back to the base-case, a change in the estimated P/E for the index from 
15.4 to 20.0 (given an improvement in investor “sentiment”) produces the following 
result: 
 

 
 
 Next, if earnings per share growth were estimated to be 5%, instead of 7% as in 
the base-case, then this is the result:   
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 Thus far, we have focused our attention on the S&P 500 which is largely 
comprised of mature companies. Still, we have seen how sensitive those assessments are 
to slight variations in the inputs. We have also seen how one’s perspective can be 
dramatically affected by the time frame under review as well as the choice of an internal 
rate of return or discounted present value evaluation. However, these permutations pale in 
comparison to the challenges one confronts when doing a long-term assessment for the 
stock of a pure growth company with low, or non existent, dividends. 
 
 
A Closer Look  
Exhibit 6 on the following page takes a more detailed look at our base-case projections 
for the S&P 500’s future performance. Cash flows are shown for the first 30 years 
although the actual model terminates the Infinite Horizon after projecting the data for 300 
years so that the last penny gets counted whatever the situation. 
 
 For the two shorter time horizons of 5 and 25 years respectively, the cumulative 
value of discounted dividends is added to the discounted value of the stock’s price on the 
end date. Thus, for the 25 year time frame the cumulative discounted value of dividends 
is $477.27. The projected stock price is $7,689.59 with a present value of $891.74. The 
sum of these two produces the total discounted present value of $1,369.01. 
  
 Upon further examination of all the cash flows we can determine that at the end of 
100 years, the cumulative present value of discounted dividends is only 84.6% of the 
terminal 300 year value of $1,282.97. Parenthetically, the value of the 100th year dividend 
is $20,890 up from $27.50 in 2007, while EPS have climbed to $74,607. The discounted 
present value (at a 9% rate) of the 100th year dividend, however, is only $3.78. 
 
 Please refer to Exhibit 6   
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The Effect of Dividend Taxation 
 Finally we want to consider how taxation of dividends affects the S&P 500’s 
investment attractiveness. Thus, the input/output tables below shows results for a tax 
exempt investor such as a pension fund, 401k or IRA account versus an investor with 
dividend tax rates of 15 and 35 percent.  By holding the discount rate steady at 9%, we 
can see the impact on both the internal rate of return and discounted present value of the 
market for taxpayers in different brackets. As expected, the impact is quite substantial.   
 
                  Tax exempt investor 

 
 
 
 
                  Impact of a 15% tax rate on dividends: 

 
 
 
                  Impact of a 35% Tax rate on dividends 

 
 
 
 This concludes our review of the Discounted Dividend and Internal Rate of 
Return valuation models. We think this review has amply illustrated numerous 
difficulties that can arise when trying to implement one of the most theoretically correct 
methods of appraising a given stock or the market as a whole. Thus the specific model 
and time frame selected can make all the difference – not to mention the choice of a 
discount rate, estimated EPS growth rates and dividend payout rates. In the addendum 
that follows we focus on just one of these problems – the woeful inaccuracy of earnings 
forecasts. 



ADDENDUM 
 

 
Stock Price Performance in Relation  

To Errors in Consensus Earnings Forecasts 
  

 
 This appendix summarizes a study by the author of  errors in consensus forecasts of 
annual EPS and long-term  earnings growth rates for the five year period ending December 1986. 
A number of studies have found annual  earnings forecasts to be woefully inaccurate and to have 
a  significant impact on stock prices. This study confirms  those results as well as providing new 
information about  the inaccuracy of long-term growth rate forecasts and the  magnitude of price 
changes associated with those errors.  
 
 The database for the study was obtained from the  Equity Analysis System maintained by 
Zacks Investment  Research. Only companies meeting the following criteria  were included: 
December fiscal-year end; estimated, and actual, FY EPS not less than $0.25; at least two 
estimates  for long-term earnings growth rate. In addition, about 100 Utility stocks were 
excluded from the study resulting  in 350 companies that qualified. The average number of  
annual EPS forecasts per company was 13 and for long-term earnings growth the average was 6.  
 
 Errors for the one year forecasts were expressed as  the percent by which actual EPS 
were above, or below, estimate. Long-term growth rate errors were expressed as the percentage 
point difference between the estimated  growth rate and the next five years actual least squares  
growth rate.  
 
 The relationship between annual forecast errors and  price change was measured over a 
15 month period following the date of the estimate. For forecasts of long-term growth, estimate 
errors and price change were compared over a 63 month period. In both cases, price performance  
is measured to the end of the quarter in which actual  earnings used to evaluate errors were 
reported.  
 
 
RESEARCH FINDINGS  
 The mean absolute forecast error for annual EPS was  22.6% over this five year period. 
The consensus estimate  was higher than actual earnings 72% of the time. The five  year average 
R-square between estimated EPS and reported earnings was 0.79. This was only slightly better 
than an  average R-square of 0.76 when earnings in the prior year  were used as the estimate for 
the current year.  
 
 The mean absolute forecast error for the estimated  long-term growth rates was 13.9%, 
while 73% of the estimates were too high. There was no correlation between  estimates and 
actuals -- the R-square was 0.00. This was also the case when the previous five years least square 
growth rate was used to estimate the next five years  growth rate. 
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