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The CAPE ratio, Cyclically Adjusted Price Earnings ratio, is a version of the  
price/earnings (PE) ratio popularized by Robert Shiller.2 It is widely used to assess the 
richness or cheapness of the equity market relative to its own history, and to make 
forecasts of the long-run return on equities, a vital input into asset allocation 
processes and retirement saving and spending plans. Here, I present a method for 
extracting the equity risk premium from the CAPE and potentially improving its 
forecast accuracy. 
 
How does the CAPE differ from the ordinary PE ratio? Instead of dividing the current 
level of the market by one year’s trailing or forecast earnings to calculate the PE, the 
CAPE uses 10 years’ trailing real (inflation-adjusted) earnings. Because earnings 
fluctuate a great deal, taking a 10-year average smooths out the ups and downs, 
making the CAPE more a well-behaved measure of market levels than the volatile 
one-year PE.3  
 
Why 10 years? It’s a compromise between the desire to create a smoother average 
and the need to cut off the history somewhere, so that very old earnings data are not 
given a weight they do not deserve. I might prefer a somewhat shorter period, 
because 10 years is a long time in the history of a corporation, but disputes about 
how to best calculate the CAPE are beyond the scope of this article. At any rate, all 
past earnings measures are proxies for the market’s unknowable forecast of next-
period future earnings, which are the relevant input for a PE calculation.  
 
This article is a sequel to my essay two years ago, “Shiller-Siegel Shootout at the Q 
Group Corral,” in which I reported on Jeremy Siegel’s constructive critique of the 
CAPE, presented in October 2013 at the Q Group, a discussion group for directors of 
research and other investment management executives.4 I had hoped to witness an 
intellectual shootout between the two distinguished thinkers, longtime friends who 
nevertheless disagree on how the CAPE ratio should be calculated and applied. But 
the shootout was stymied by Shiller winning the Nobel Prize that day, so he had to 
attend by video link.  

																																																								
1 Laurence B. Siegel is the Gary P. Brinson director of research at the CFA Institute Research Foundation 
(Charlottesville, VA) and an independent consultant. He lives and works in Wilmette, IL and Del Mar, CA 
and may be reached at lbsiegel@uchicago.edu. 

2 See Campbell and Shiller [1988] and Shiller [2000]. In saying the CAPE was “popularized” by Shiller, I 
do not mean to deprecate Campbell or Shiller at all. They attribute the measure to Benjamin Graham. 

3 Using a 10-year average also reduces the impact of monkey business such as companies initially puffing 
up earnings and later restating them or writing off bad investments. 

4 Siegel, Laurence B. 2014. “CAPE Crusaders: The Shiller-Siegel Shootout at the Q Group Corral.” 
Advisor Perspectives (February 18), http://www.advisorperspectives.com/newsletters14 
/pdfs/CAPE_Crusaders.pdf.	
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In October 2015, Shiller and Siegel did in fact both appear at the Q Group. Hopes for 
a true shootout were again dashed by the program committee, which asked them to 
speak on different topics, but the presence of the two CAPE crusaders inspired this 
essay.  
 
In reviewing the CAPE and the vast literature that it has spawned, my great friend and 
frequent co-author Barton Waring pointed out that, in order to be useful, the CAPE 
needs to be reconciled with the Capital Asset Pricing Model (CAPM). Specifically, 
CAPE-based estimates of the expected equity return need to be adjusted for 
fluctuations in interest rates, that is, for changes in the expected return on bonds. 
Following that line of reasoning, I arrived at the results presented here — hence my 
title, “CAPMing the CAPE” (with “CAPMing” pronounced, I guess, “cap-emming”). 
Barton is thus the — up to this point — uncredited co-author of this article. 
 
METHOD   
The CAPM expresses the expected return on equities as the sum of (1) the riskless 
rate, that is, the return on some riskless asset, and (2) the equity risk premium (ERP), 
the expected return of equities in excess of the return on that riskless asset. (Beta, an 
integral part of the CAPM that adjusts for the specific risk of a stock relative to that of 
the market, is always equal to 1 in this discussion because we are talking about the 
expected return on the whole market, not on a particular stock.)  
 
While PE- and CAPE-type analyses are a popular and simple way of getting an 
estimate of future equity returns, what matters is the equity return relative to other, 
competing asset classes — the expected premium for investing in one asset class 
instead of another. The CAPM is the classic way of expressing this concept.5 Forcing 
the CAPE into a CAPM framework answers the question, “Compared to what?” “Is 
the stock market rich or cheap compared to other assets that one might conceivably 
buy?”6  
 
Since we want to tease out the ERP that was expected at each historical point in time 
(each year-end), we first ascertain the expected real (in excess of inflation) return on 
equities. We then subtract the real riskless rate of return for investors with a long time 
horizon. I call this procedure CAPMing the CAPE because, like the CAPM, it breaks up 
the expected real equity return into two parts, the equity risk premium and the 
riskless rate, something that the traditional CAPE analysis does not do. 
 
 

																																																								
5 Sticklers for verbal accuracy will point out that this is not exactly the CAPM. The CAPM, as originally 
conceived, gives conditional forecasts: if we know the market’s expected return, what return can we 
expect on a particular security? The method used here is the Ibbotson and Sinquefield building block 
method (see Ibbotson and Sinquefield 1976b), inspired by the CAPM. 

6 The competing asset that the CAPM considers relevant is, of course, the “riskless asset” — whatever is 
meant by that. It is cash according to the CAPM’s original formulation (Sharpe [1964]), and long-term 
bonds — or a laddered portfolio of bonds — according to later formulations such as that of Grinold, 
Kroner, and Siegel [2011]. We prefer the long-term bond because the bond is matched in time horizon 
to that of an equity investor.		
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EXPECTED REAL RETURN ON EQUITIES 
The PE ratio of a security or index is, mathematically, the inverse of its expected real 
return under a set of fairly realistic conditions.7 Thus, all we need to do is to choose a 
measure of the PE ratio and invert it (that is, calculate E/P).  
 
For simplicity’s sake, and to avoid endless debates about which version of, or 
improvement on, the PE or CAPE to use, we take the CAPE ratio directly from Shiller’s 
web site to be the relevant measure of the market’s level.8 The maroon line in Exhibit 
1 shows the inverse of this number, 1/CAPE, which we interpret as the expected real 
return on the S&P 500.9 
 
EXHIBIT 1 
Expected real equity, real bond, and equity risk premium returns, 1954-2015 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Constructed by the author using data from Shiller [2016]. 
 
 

																																																								
7 Paul Kaplan, director of research at Morningstar Canada (personal communication), explains this 
relationship as follows: 

Let b = earnings reinvestment (plowback) ratio, r = return on equity, and k = cost of 
equity capital, So g (the single growth rate of earnings, dividends, and book value) = 
	 	 . Since 1−b = dividend payout rate, 	 	 1 / , where P and E are 

price and earnings. If  (so that the price is fair), 	 	 1 / 1 	 	 / . 
So 	 	 / . 

See also Siegel [2002] and Philips [1999]. 

8 See Philips and Ural [2016] for tests of various possible improvements and variations on the CAPE. 

9 Prior to March 1957, when the S&P 500 begins, Shiller uses (so we use) predecessor indices such as the 
S&P 90. 
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THE RISKLESS RATE: FIGHT THE FED MODEL, BUT DON’T FIGHT THE REAL 
(INFLATION-ADJUSTED) FED MODEL 
The riskless rate we are interested in is also real: the inflation-adjusted or real riskless 
rate; and, because we believe the market is concerned with the long-run future of 
earnings, the real riskless rate we are interested in is the long-term one.10 We conduct 
our entire analysis in real terms for reasons expressed in Cliff Asness’ great 2003 
article, “Fight the Fed Model.” (Don’t fight the Fed, fight the Fed model.) Asness 
complained that, to assess the richness or cheapness of the stock market, the Federal 
Reserve often used a model that compared the expected return on equities — 
determined through some sort of dividend or earnings discount model, of which the 
CAPE is a special case — to the yield on a long-term Treasury bond. (The Fed did not 
use the CAPE specifically.) If the spread was narrow, stocks were expensive; if the 
spread was wide, stocks were cheap. 
 
Asness [2003] argued that this was the wrong comparison to make. The expected 
return on equities is a real quantity and should be compared to other real quantities, 
such as the real yield on U.S. Treasury bonds or the yield on TIPS (which is a real yield 
without any adjustment). This argument is not rocket science and we’re a little 
surprised anyone needed to be told this — but it did ruffle some feathers. Anyway, 
it’s correct.11   
 
We form a time series of real yields on long-term bonds, shown as the blue bars in 
Exhibit 1. For 1954-2002, before TIPS yields become available across a broad 
spectrum of maturities, we use “modeled” real rates; for 2003-2015 we use long TIPS 
yields.12 (Our real rate model, widely used by analysts before the TIPS market gave 
direct inflation forecasts, is to subtract the annualized 3-year trailing inflation rate from 
the nominal bond yield.) The ERP is just the expected real equity return minus the real 
bond yield, shown in Exhibit 1 by green bars.  
 
TIME PERIOD  
We begin our analysis in 1954 because we want a clean measure of the real rate. 
Inflation was wildly unstable when the U.S. was on the gold standard, so we could not 
realistically use three-year trailing inflation to convert nominal to real yields before 
1933. During this period, there was no reason to believe that trailing inflation was 
reflective of inflation expectations over the life of a long-term bond to be held into 
the future.  

																																																								
10 This choice is supported by, among other works, Waring and Whitney [2009], who use a new type of 
consumption CAPM that treats a laddered portfolio of inflation-indexed bonds, matched to an 
individual’s consumption plans over his or her lifetime, as the riskless asset. 

11 One might wonder, if the comparison of stock to bond expected returns is valid when conducted in 
real terms, what’s wrong with conducting it in nominal terms (with expected inflation added on both 
sides). The reason is the differential response to inflation, shown by the correlation structure. If the true or 
underlying correlation (not the measured one) of real equity returns and inflation rates is zero, then 
equities are real assets, the real returns on which are unaffected by inflation. Nominal bonds are nominal 
assets (well, sure); the underlying correlation of bond prices with inflation is −1. Thus the nominal returns 
of equities and nominal bonds cannot be directly compared. 

12 The modeled real rates are the “long interest rate GS10” each December from Shiller [2016 web 
page], accessed on August 20, 2016, minus the trailing 3-year compound average annual rate of change 
in the CPI from the same web page. The long TIPS yields are December yields from FRED, series LTIIT 
(long term inflation indexed Treasury). 	
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The Great Depression and World War II introduced their own distortions. The 
immediate postwar period, too, was marred by very high inflation rates that virtually 
no one expected to continue. So we let three-year trailing inflation settle down and 
begin with the 1954 nominal yield, converted to a real yield by subtracting the 1951-
1953 inflation rate. 
 
RESULTS 
Exhibit 2 shows the results of our study. Not only is the ERP dramatically time-varying, 
the current ERP of 2.75% is low but not pathologically low. It was that low at one time 
or another in every decade studied except the 1970s. Of course, real bond yields 
were much higher at most of those times, so the total expected return on equities was 
also much higher. What is new and unwelcome is the low level of real yields on 
bonds; the only time real bond yields were lower is in the mid-1970s, a period no one 
wants to repeat. (But note: in real terms, the financial repression or low real yield that 
prevails today is an echo of that earlier time, not a truly new phenomenon.)  
 
The correlation of the ERP realizations with the forecasts (expectations) in Exhibit 2 is 
a tight 0.75. Note that the forecast error — the average spread between the green 
and purple lines — is large and positive. This means that the CAPMized CAPE is 
giving a forecast of future stock returns that is persistently too low, by about 3.8% per 
year. The forecasts are especially low in the 1950s, 1980s, and 1990s, the great 
growth decades. There are two reasons. One, not nearly large enough to account for 
the error, is the use of old earnings data in the CAPE. The other, much more 
important, is the series of pleasant surprises that arrived over the period studied.13  

 
EXHIBIT 2 
Expected ERP compared to subsequent 10-year realized ERP 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Constructed by the author using data from Exhibit 1 and from the Shiller website. 

																																																								
13 See the discussion of Ray DeVoe’s list of surprises in Siegel [2016], page 2; DeVoe argued that the 
high market valuations of the 1990s were the result of an extraordinary confluence of unexpected 
positive events.  
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In Exhibit 3, we show the results, in the same format as Exhibit 2, of a naïve CAPE 
model that is not CAPMized. The correlation of the realized with the forecast real 
equity return, shown in Exhibit 3, is 0.57, significantly lower than the corresponding 
correlation in Exhibit 2. This finding is consistent with our conjecture that CAPMing 
the CAPE would add to the latter’s explanatory power.  
 
EXHIBIT 3 
Expected real equity return compared to subsequent 10-year realized real equity 
return 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Constructed by the author using data from Exhibit 1 and from the Shiller website. 
 
Interestingly, the average forecast error of the naive model is indistinguishable from 
zero (it is -0.32% per year). In other words, the CAPE gets the level of the return 
almost exactly right, while our CAPMized CAPE does not. Comparing the two 
methods, it’s obvious that the source of the forecast error in the CAPMized CAPE is its 
underestimation of future bond returns (or, more exactly, the bond part of the real 
equity return). 
 
When interpreting our results, we should not jump for joy at the fact that stocks had 
better returns than those given by our CAPMized CAPE forecasts. If we project our 
finding from the past directly into the future, by saying that our equity return forecasts 
will continue to be too low and that the real forecast should be higher, that is 
tantamount to assuming that bond yields will continue to decline. They are unlikely to 
do so. Our forecasts of equity returns should be taken at face value (that is, with a 
wide error term like all forecasts, but not with a directional bias) even though they 
were too low in the past. 
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Bottom line: The expected real equity return is 4%, consisting of a 1.5% real bond 
yield plus a 2.5% ERP. If you add to this 2% for inflation, you get an expected nominal 
total return on equities of 6%. (Once again, these are just statistical expectations; the 
actual returns will be different, perhaps very different, from the expected ones.) We 
now move on to some discussion topics. 
 
OTHER ESTIMATES OF THE EXPECTED REAL RETURN ON EQUITIES  
As a check on our work, let’s look at some other estimates of the expected return on 
equities. 
 
JEREMY SIEGEL 
At the Q Group in October 2015, Jeremy Siegel noted that, with the S&P 500 index 
at 2000 and S&P 500 operating earnings (which he called “conservative but not as 
conservative as GAAP earnings”) at 100, the PE was 20. Accepting S&P’s forecast 
earnings of 110 for this year, Siegel indicated that the PE (in this case price to forward 
earnings) was 18 so that the expected real return on equities was 5.5%, about 1 
percentage point below the long-term average.14 I am not all that surprised that my 
forecast is less bullish than Jeremy Siegel’s. 
 
IBBOTSON AND SINQUEFIELD 
Let’s also compare our result to what the original Ibbotson-Sinquefield method would 
have produced. As of December 31, 2015, the historical average (realized) arithmetic 
mean equity risk premium over 10-year Treasury bonds was 6.8%. Adding the 10-year 
bond yield of 2.3% produces an arithmetic mean nominal expected equity return of 
9.1%. Subtracting 2% for inflation and 1.9% to convert from the arithmetic to the 
geometric mean, we get a geometric mean real expected equity return of 5.2%.  
 
The geometric mean is the right type of average for comparing to the other return 
expectations in this article. It is interesting that Morningstar, the successor company 
to Ibbotson Associates, no longer uses the classic Ibbotson-Sinquefield CAPM to 
estimate the expected equity return and uses a dividend discount model instead. 
 
GRINOLD, KRONER, AND SIEGEL 
Grinold and Kroner [2002], and later Grinold, Kroner, and Siegel [2011] — in this case, 
the Siegel is me — use a modified dividend discount model to estimate expected 
returns. The 2002 work gives an expected real equity return of 5%, consisting of a real 
bond yield 2.5% and an ERP of 2.5%. The 2011 work, performed near a market 
bottom, gives an expected real equity return of 4.6% and an ERP of 3.6%. 
 
WHY THE CAPE GIVES A LOW ESTIMATE OF THE ERP 
The CAPE provides a high estimate of the “true” or underlying PE that it is trying to 
measure. This is because real earnings tend to grow over time, so that the true PE is 
probably somewhere between the CAPE, which reflects five-year-old earnings 
numbers on average, and the current year’s PE.  

																																																								
14 See Siegel [2015]. It is mathematically correct that price to forward real earnings, not to trailing real 
earnings (whether from one or ten prior years), is the correct PE ratio to invert for the purpose of 
calculating the expected real return on equities. 
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So the expected return as measured by the CAPE, and thus the ERP using this 
method, is a low estimate of the true expected return. The amount by which this 
estimate is low depends on how fast earnings have been growing; if fast, then very 
low; if not so fast, then not so low; if earnings have been declining, then high.  
 
That’s OK. I like low estimates. They encourage cautious behavior and modest 
expectations. We have seen the damage done, to pension plans and individual 
savings programs, by high estimates. 
 
THE LIVERMORE DISCONTINUITY 
Our method helps to better understand the finding by “Jesse Livermore” (the 
pseudonymous author of the Philosophical Economics blog) that the central tendency 
or average level of the CAPE underwent a one-time rise around 1990.15 His argument 
relies on extending the series back in history much farther than we have. Exhibit 4, 
from Livermore [2013], shows the CAPE (as presented on Shiller’s web site without 
any modification) all the way back to 1882, when the needed data begin.  
 
EXHIBIT 4 
Deep history of the CAPE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Drawn by the author using data from Shiller [2016]. 
 
Livermore writes,  

[The CAPE] spent 55% percent of the time above its… long-term (130 
year) average…, and 45% of the time below – a reasonable result for a 
metric that allegedly mean reverts. Since 1990, however, the metric has 
only spent 2% of the time below its historical average, [and] 98% of the 
time above.  

																																																								
15 Klement [2016] also assesses the use of different historical periods for making CAPE-based forecasts, 
and extends the analysis to international markets.  
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That story, as well as the visual impression given by Exhibit 4, certainly supports the 
idea that something fundamental changed: there was what statisticians call a process 
switch. But what changed? Livermore, agreeing with Jeremy Siegel, says it was 
accounting practices: GAAP accounting used to require goodwill (the amount paid for 
a company in an acquisition, over and above that company’s book value) to be 
amortized (deducted from income) over 40 years.16 But, starting in 2001, goodwill and 
other long-lived assets must instead be tested annually for impairment — that is, if 
the asset is found to have lost value, it must be written down. But if a goodwill asset 
has gained in value, it cannot be written up!   
 
This new practice reduces post-2001 earnings relative to pre-2001 earnings. There 
have been other changes, mostly in a conservative direction. The result is that CAPE 
ratios are higher than they used to be, and therefore — Livermore argues — one 
should not use the long-term historical average CAPE as a reference point for the 
current CAPE. 
 
By CAPMing the CAPE, we replace the expected real return on equities (Exhibit 3) 
with the ERP (Exhibit 2) as the measure of market richness or cheapness. Exhibit 2 
presents less evidence of a process switch around 1990 or 2000 than Exhibit 3. Mostly 
it looks like the ERP was high in 1974-1982 and low the rest of the time, so the real 
process switches were in 1974 when the Great Inflation got really bad and in 1982 
when it looked like it might be over.  
 
To see if there is still a process switch around 1990 using the ERP instead of the 
expected real return on equities, we would need to reconstruct the ERP over the full 
period in Exhibit 4. We cannot do this because we don’t have a reasonable model for 
expected inflation before 1954. This could be a fruitful area for future researchers. If 
there was indeed a process switch around 1990, as Exhibit 4 suggests, there are 
several possible reasons for it, each of them seemingly trivial when taken alone yet 
potentially powerful when combined: 

 Lower brokerage and management costs 

 The availability of index funds, providing prepackaged diversification so you are 
close to the efficient frontier rather than just buying a few stocks and hoping 
they go up 

 As we saw, accounting standards became more conservative, raising the CAPE-
as-measured while not affecting the true expected return  

 Investors started to believe inflation was under control, so they no longer 
required an inflation risk premium (or as large an inflation risk premium) 

 Investors rationally became more optimistic, with the fall of Communism and 
numerous other positive events taking place around the time of the apparent 
process switch 

 Irrational exuberance 
 
Future researchers will have to sort this out, invoking behavioral finance as well as 
standard methods of statistical analysis. 

																																																								
16 See also Jeremy Siegel [2016]. 
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WHO REALLY CARES ABOUT EARNINGS ANYWAY? 
Finance theory strongly suggests that investors should (and possibly do) discount 
dividends and other cash flows, not earnings, to arrive at a fair market price. They only 
use earnings as a guide to what resources might be available now or in the future to 
pay out dividends or otherwise return cash to investors, perhaps by buying back stock 
or acquiring other companies. (From the point of view of an index fund investor, 
acquisition of another company in the index for cash is like a buyback.) 
 
If that is the case, then a version of the CAPE that looks only at dividends and other 
cash flows, instead of earnings, should be a useful measure of the market’s level and a 
predictor of future real returns. Straehl and Ibbotson have proposed such a measure, 
called CATY, Cyclically Adjusted Total Yield.17 I plan to cover this measure in a future 
article, tentatively titled “She Caught the CATY, and Left Me a Mule to Ride” after the 
great Blues Brothers song. 
 
CONCLUSION  
By decomposing the expected real return on equities into the equity risk premium 
and the real bond yield, we seem to have done nothing; the overall real equity return 
forecast, which can be read directly from the CAPE, is the same with and without the 
analysis. But we have actually accomplished a lot — we have determined how much 
of the return came from each component in the past, giving us a clue to how much 
will come from each component in the future. Since we know with relative certainty 
what the real bond component will be, we can estimate the expected real return on 
equities, as proxied by the S&P 500, more reliably going forward. At this time, it’s 
approximately 4%. The equity risk premium is roughly 2.5%. 
 
The risks to this forecast are: on the upside, economic growth might, and almost 
certainly eventually will, revert to more normal rates. On the downside, multiples are 
higher than average — and multiple compression is hell on returns.  
 
Our forecast is supposed to be a market consensus forecast, a reading of what the 
market itself is forecasting, so it is not supposed to be optimistic or pessimistic. 
Relative to the bad press that has accompanied the market’s recent rise to record 
high levels, however, our forecast feels optimistic. Thus, for balance, I close with a 
sobering thought from Edward Chancellor’s [2016] fine collection of Marathon-
London investment manager reports, entitled Capital Returns:18 
 

A lower cost of capital means a higher market P/E is justified. But it is 
naïve to forget the reason why interest rates are so low in the first 
place, namely a weak economy, high leverage, and the memory of a 
near catastrophic financial collapse in the rearview mirror.  

 
Never forget the fundamentals. 

 
																																																								
17 Straehl, Philip U., and Roger G. Ibbotson. 2016. “The Supply of Stock Returns	Adding Back Buybacks.” 
Morningstar Inc., http://corporate1.morningstar.com/WorkArea/DownloadAsset.aspx?id=13346. 

18 Chancellor, Edward, editor. 2016. Capital Returns: Investing Through the Capital Cycle: A Money 
Manager’s Reports 2002-15. London: Palgrave.		
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