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Key takeaways
On the Price-to-Fair-Value test of efficient markets…
We believe the only “true” way to test for market/information efficiency rests in what is called the “Priceto-Fair-Value” model, as even completely irrational, “bubble” prices can theoretically be “explained away”
as a function of future expectations in efficient markets theory.
In the Price-to-Fair-Value test, the idea is not whether a deviation from price and “true” intrinsic value
exists, as the latter cannot be calculated with precision, but rather the Price-to-Fair-Value test determines
whether there may be a divergence from a) price, as a function of future expectations and b) an estimate
of intrinsic value, which is also a function of future expectations.
The Price-to-Fair-Value test may more appropriately measure expectations “errors” in the price, a rather
important point of emphasis as it relates to efficient markets, distinct from measures of price versus “true”
intrinsic value, the latter only estimated as a range of probable fair-value outcomes.
The Price-to-Fair-Value test may not resolve the joint hypothesis problem (and is far from a perfect model
of market equilibrium), as the enterprise discounted cash flow model is, itself, an asset pricing model.
However, we think the idea that prices are a function of future expectations is better captured in models
where future expectations are attempted to be captured and not generally to just be assumed to be
represented in prices.
Whether stock prices are “correct,” and whether investors can outperform are two separate questions.
However, can conclusions be drawn about active management or efficient markets on mutual-fund data
alone? We suspect no, and the idea of underperformance by active fund management may potentially
imply outperformance in other areas, including households, which represent the largest component of the
marketplace at 36%.
On the inconsistency of backward-looking-derived factors in predicting stock returns…
If the very idea that the support for efficient markets theory, as in the case of “bubbles,” rests on the
basis that price is adjusting to new future expectations, which we may generally agree with, it brings up a
very damaging consideration as it relates to backward-looking-derived factors as drivers/explainers of
stock-price movements, as in factor-based models.
For starters, if prices are based on future expectations, how can backward-looking factors be explanatory
drivers of stock prices? They can’t, in our view, and the idea that backward-looking-derived factors aren’t
necessarily measuring what they think they are, too, as in book-to-market ratios--in categorizing growth
versus value stocks--makes backward-looking-derived factor’s logical efficacy at predicting future stock
returns even more questionable.
That the general approach of quantitative backward-looking-derived factor analysis is not only largely
based on historical data (e.g. t-1, the book-to-market ratio from last year), but also that it is based on
realized data, which may or may not be tied to prices, as prices are driven by expected data (realized or
not), are huge theoretical inconsistencies.
We believe the theoretical underpinnings of finance continue to be developed, and a Copernican shift from
backward-looking approaches to forward-looking approaches should not be ruled out in the coming
decades.
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The following are notes on inefficient markets and backward-looking-derived factors. Readers should
expect further edits and revisions to this working piece. June 24, 2018.
------------------------“Not everything that counts can be counted, and not everything that can be counted counts.” -quote generally attributed to Albert Einstein, though also William Bruce Cameron (1963).
What Matters in Testing for Efficiency?
In a world of three types of stocks--those that are undervalued, fairly valued and overvalued, on the basis
of a comparison between price and estimated fair value--the distribution of undervalued, fairly valued and
overvalued stocks on the global marketplace is likely to be undefined at any time, as both price and
estimated fair value are non-static variables, both moving in successive time periods. Models that test for
market efficiency or inefficiency must consider this notion.
That the distribution of price returns of undervalued, fairly valued, and overvalued stocks may be
independent, identically distributed in successive forward one-time periods (t+1), as in Fama 19701, may
not take into account the core component of long-term investing. That is, it may take each stock uniquely
more than one period--not successive days or weeks or months, but rather sometimes years--to be
categorically reclassified as a result of both price and fair-value-estimate movements (i.e. an undervalued
stock’s price advances to become fairly valued).
That price returns may be independent, identically distributed in successive one-time periods across
undefined sets of undervalued, fairly valued or overvalued stocks may not or rather should not translate
into the view markets are efficient or “fully reflect” information. The time for a stock to theoretically move
from undervalued to fairly valued or from fairly valued to overvalued, as examples, is and will always be
undefined.
For example, that it took two years instead of two months for price-to-fair value convergence to occur
should not make the original mispricing/inefficiency any less of one. Furthermore, the idea of the market
needing to be both inefficient and efficient for price-to-fair value convergence to occur, as rational
investors bid up undervalued stocks to intrinsic value, is not a necessity, as models can target the
movement of inefficiency-to-inefficiency (undervalued to overvalued, as in the Valuentum Buying Index)2.
Movements of stock prices based on new “news” should not be a consideration as to whether stocks are
priced “appropriately” or reflect all information. Theoretically, a mispriced equity can move on new “news”
and reflect a further mispricing as much as an equity that may be more fairly priced move to better
“accurately” reflect its “true” intrinsic value. The idea of efficient markets should be evaluated on the
difference between price versus estimated fair value, namely a measure of the difference in expectations
(expectations “errors”), irrespective of market-moving information, which may augment or mitigate
expectations “errors.”
It follows then that perhaps the better way to test for whether stocks are priced “correctly,” is the Priceto-Fair-Value test, where the test measures whether the price at time t eventually at some point in the
future (time Φ) eventually converges to estimated fair value at time t:
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Figure 1

Notes: The limit of function “Price” of t (time) as t approaches Φ is expected to be the fair value estimate. This
represents a singular representation of price-to-fair value convergence, as the fair value estimate is also dynamic over
time. Figure 1 explains that it is not price movement itself over successive time periods that may matter in evaluating
efficient markets or inefficient markets but rather it is whether over an undefined time period for each company that
price-to-fair-value convergence eventually occurs more often than not.

Said differently, is there an elevated percentage of instances of price-to-fair value convergence on the
market over various time periods, including multiple instances of price-to-fair value convergence even
with the same stocks over time (as fair value estimates change over time, too), implying “inefficiency?”
For example, it should not necessarily be whether prices reflect a “random walk” or “random walk with
drift” in t+1 but rather whether prices reach an estimated fair value at some point at undefined time Φ.
For example, the limit of a firm’s stock price as t (time) approaches undefined time Φ should be the fair
value estimate in more cases than not, in what might be called an “inefficient” market. Though there have
been studies on the predictive power of fair value estimates3, there are few studies that actually test price
to systematic fair-value-estimate convergence.
But what is the correct model for any test of efficient markets? After all, there is a subjective element to
estimating fair values, and prices are objective and could capture expectations “best,” assuming a
frictionless environment where capital is readily-available to the best and brightest to “set” prices. But
importantly, does the objectivity of prices make them any more “correct,” or just objective data points
that can be counted? We propose the concept of the Price-to-Fair-Value test solely on a theoretical basis,
and we believe efforts to value future fundamental expectations within an enterprise discounted cash flow
model may, in some cases, generate a better theoretical model than models embracing successive oneperiod martingale or submartingale views on security prices. In any case, the idea of a submartingale for
security prices is not inconsistent with the value composition of the enterprise free cash flow model, where
value estimates advance over time as “time passes” and “cash is collected.”
Introducing the Price-to-Fair-Value Test
Recent studies have shown the possibility of a high rate of price-to-fair value convergence for both
undervalued and overvalued stocks, in aggregate, of ~59%, a higher incidence rate than what otherwise
might have been expected under efficient markets theory, but still likely consistent with random walk
successive price observations, as prices took multiple periods to eventually achieve price-to-fair value
convergence4. Does this imply consistent behavior in theoretical efficient markets and potentially “true”
inefficient markets? The idea is not to market the enterprise discounted cash flow model as a superior
method of valuation, but rather the idea of the Price-to-Fair-Value test is to move the discussion away
from the behavior of prices and more to the behavior of price-to-fair value ratios over longer duration time
periods as tests for market and information efficiency.
The analysis, in our view, of the distribution of successive price changes in one-period returns does not, or
rather should not, form the foundation of measures of information efficiency or information inefficiency. It
may be the case, as questioned above, that the evidence of independent, identically distributed returns in
successive price movements is as consistent with the view of an efficient market as an inefficient market.
Quite simply, if efficient markets have independent, identically-distributed successive one-period returns
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that are believed to be random, or “random with drift,” then what might inefficient markets have? Would
they be statistically significantly different? How could this be measured? Without knowledge of a
company’s estimated fair value, can a connection between successive returns and efficient markets “truly”
be made?
It is on this basis that we believe the only “true” way to test for market efficiency rests in what is the
Price-to-Fair-Value test, as even completely irrational, “bubble” prices can theoretically be “explained
away” as a function of future expectations in efficient markets theory. The question is whether prices,
themselves, are the best way to capture future expectations within a theoretical model, or if there is a
better way to capture future expectations to then compare to prices. The enterprise discounted cash-flow
model, for example, is the most robust method of pricing in future expectations to arrive at a value
output, and therefore, may represent the most robust method in testing information efficiency. But it is
important to define what exactly is being measured in a Price-to-Fair-Value test.
The idea is not whether there exists a deviation from price and “true” intrinsic value, as the latter cannot
be calculated with precision, but rather the Price-to-Fair-Value test determines whether there may be a
divergence from a) price as a means of discounting future expectations and b) an estimate of intrinsic
value, which is also a function of future expectations. The idea is then answering whether future
expectations are mispriced, and therefore whether there exists information inefficiency, not whether prices
truly reflect intrinsic values, which may be subject to hindsight 20/20 bias. The Price-to-Fair-Value test
may not resolve the joint hypothesis problem (and is far from a perfect model of market equilibrium5), as
the enterprise discounted cash flow model is, itself, an asset pricing model, but we think the idea that
prices are a function of future expectations is better captured in models where future expectations are
attempted to be captured and not generally to just be assumed to be represented in prices.
The point that the Price-to-Fair-Value test measures varying expectations, or expectations “errors” in the
price, is a rather important point of emphasis, distinct from measures of price versus “true” intrinsic value,
the latter only estimated as a range of probable fair-value outcomes. It does not logically hold, in our
view, that investors with the same information will arrive at the same fair value estimate for the same
company, an idealistic representation of equity analysis given the wide dispersion of price targets and
earnings estimates on Wall Street, for example. How could prices truly reflect “correct” values then, given
varying philosophical methods of valuation on Wall Street, and possible capital restraints limiting price
discovery? Are the best and brightest truly “setting” prices? It would seem based on such parameters that
prices, based on future expectations, can deviate from estimates of intrinsic value (not “true” value,
itself), both a function of expectations, given varying analytical outcomes and capital-allocation restraints.
The distinction between estimated intrinsic value and “true” intrinsic value is important. The Price-to-Fair
Value test does not assume that estimated intrinsic value is the “true” intrinsic value, but rather it is the
most likely intrinsic value estimate on the basis of future expectations. Under this definition, an efficient
market would have zero expectations “errors,” while an inefficient market would have non-zero
expectations “errors.” The idea of a test may not require knowledge of the “true” intrinsic value, but
rather the test would evaluate whether price diverges from estimated intrinsic value in creating
expectations “errors,” as in the case of an abnormally-high level of price-to-fair value convergence over
time. If markets are “efficient,” stocks wouldn’t converge to an estimated fair value, as they would already
be trading at estimated fair value, adjusted for the time value of money, and elevated levels of price-tofair value convergence would not occur.
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The Logical Inconsistencies of Efficient Markets Theory and Backward-Looking-Derived Factors
There are a few other curiosities worth mentioning. The anecdotes of Palm and 3Com6 and that of closed
end fund named CUBA7 (see footnotes for further reading) are two largely accepted price-to-fair value
market anomalies, and the view that if these are two that we can measure, what else is the market
getting “wrong” that we can’t technically measure? But the idea of of prices being based on future
expectations, or expectations theory remains an important one with considerable implications. For
starters, the belief, for example, that many investors may have been pricing in an impending recession
prior to the Crash of 1987, which in turn, may have impacted future fundamental expectations to actually
cause the Crash of 1987, as opposed to the view that the value of the market did not change 20%
overnight8 is a very important observation of random walk theorists. Also important is the view that prices
of tech stocks in the dot-com bubble were reasonable because “most people were saying the Internet was
going to revolutionize business, so companies that had a leg up on the Internet were going to be very
successful.9”
On the point of “bubbles” also factoring in future expectations, our point is neither to agree or disagree,
but rather to highlight a large inconsistency. If the very idea that the support for efficient markets theory,
in the case of “bubbles,” rests on the basis of future expectations, which we may generally agree with, it
brings up a very damaging consideration as it relates to backward-looking-derived factors as
drivers/explainers of stock-price movements, as in factor-based models. If prices are based on future
expectations and all information is supposedly factored into the prices, as in efficient-markets theory (and
arguably the most critical information in setting prices is forward-looking in nature), how can backwardlooking factors be considered explanatory drivers behind stock prices? They can’t, in our view, and the
very idea that backward-looking-derived factors aren’t necessarily capturing what they are intending, as in
book-to-market ratios, for example--when it comes to separating growth versus value stocks--only adds a
greater degree of skepticism regarding their logical efficacy at predicting future stock returns.10 Value is
relative and can only be assessed by comparing price to estimated fair value.
To reiterate, the idea that prices are a function of the future is an important building block of finance, with
wide-reaching ramifications on backward-looking-based financial research to date. The concept also
reverts back to the Price-to-Fair-Value test, which doesn’t necessarily mean it is a test of price versus
“true” intrinsic value, but rather it is a theoretical test of the magnitude of expectations “errors,” and
whether they are “resolved” in time more often than not, irrespective of time t. In any case, the idea of
the price-setting mechanism for efficient market theorists to be based on future expectations of
fundamental data is consistent with the view that prices are a function of future data, realized or not (not
as in the case of “bubbles”). This is not to say that historical pricing data that forms “technical patterns”
that influences future buyer behavior, however, cannot be an important factor of future price returns,
even though such patterns are a function of historical pricing data.
Historical pricing/fundamental data, by itself, if not logically connected to future buying/selling decisions,
cannot reasonably be considered to be explanatory factors of stock returns, unless such historical data
properly matches expected data, realized or not (i.e. in the case of a “bubble”). By extension, that the
general approach of quantitative backward-looking-derived factor analysis is not only based on historical
data (e.g. t-1, the book-to-market ratio from last year), but that it is based on realized data, which may
or may not be tied to prices--as prices are driven by expected data (realized or not)--are huge theoretical
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inconsistencies, in our view. Our efforts at Valuentum are focused on deriving forward-looking factors
based on future expectations, which we believe are consistent with the drivers of stock prices.11
Finance Does Not Have the Complete Picture of Outperformance and Underperformance
Furthermore, it is vitally important to separate the idea of whether stock prices are priced “correctly” on
the basis of future expectations, as in the Price-to-Fair-Value test, from the idea of whether investors can
outperform their respective benchmarks. These are not the same idea, are two different things, and have
likely only been confused in past decades as research on efficient markets has proliferated. In this second
respect, there seems to be an over-reliance on mutual fund data in showing manager underperformance,
or an inability for investors to outperform the market, after fees and expenses. For example, in Malkiel
200512, we have the following abstract:
In recent years financial economists have increasingly questioned the efficient market hypothesis.
But surely if market prices were often irrational and if market returns were as predictable as some
critics have claimed, then professionally managed investment funds should easily be able to
outdistance a passive index fund. This paper shows that professional investment managers, both in
The U.S. and abroad, do not outperform their index benchmarks and provides evidence that by and
large market prices do seem to reflect all available information (Malkiel 2005).
However, what may not be more broadly known is that mutual fund data is but a very small part of the
entire corporate equity market. According to MarketWatch, citing data from Goldman Sachs, “households
directly own 36% of the $46 trillion U.S. equity market.13” This may not seem like a lot, but mutual funds
own just 24% of stocks, while ETFs own just 6%. Retail investors may own small parts of the market
individually, but in aggregate, they’re share is 50% larger than mutual-fund share. Can conclusions be
drawn about active management or efficient markets on mutual-fund data alone? We suspect no, and the
idea of underperformance by active fund management14 may actually imply outperformance in other
areas, including households, under the broader assumption that underperformance is generally offset by
outperformance elsewhere, all else equal.
Figure 2

Data Source: Federal Reserve Board, Goldman Sachs Investment Research, MarketWatch (see footnote 13).
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Notes: Figure 2 shows the distribution of share of the corporate equity market, where households own 36% share.
Mutual funds and ETFs own 24% and 6%, respectively. The idea is that support for efficient markets theory by
evaluating the underperformance of mutual funds may not hold given that mutual funds account for less than a
quarter of the $46 trillion corporate equity market.

Said differently, it is quite possible that a percentage of investors, as in Nelson’s Syllogism of the
Market15, are outperforming, after fees and expenses, despite active fund management
underperformance. Though Nelson’s Syllogism is constructed as it relates to fund data and the percentage
of investors within the funds, themselves, the syllogism can be expanded to the broader corporate equity
market, too. For example, theoretically, the number of individual household investors that comprise 36%
share of the market and those investors in mutual funds with 24% share is undefined each and every
year, and each individual’s outperformance or underperformance, after fees and expenses, is also
undefined. The underlying point is that the application of mutual fund data alone is insufficient to arrive at
any conclusions regarding efficient markets, whether investors are outperforming, after fees and
expenses, or the benefits of indexing, itself, relative to traditional buy-and-hold investing, for example.
Conclusion
Efficient markets theory is a hypothesis that suggests “security prices at any point in time ‘fully reflect’ all
available information (Fama 1970, page 388)16.” But do they? Is studying the movement of prices and not
the movement of price-to-fair values the “correct” way of building the case for the view of information
efficiency, or zero expectations “errors?” Wouldn’t the only way to perceive movements of stock prices to
be random if one is not calculating a corresponding intrinsic value estimate, an equilibrium model, albeit
an imperfect one? How can one know if such a move is random or not, or that in multiple time periods t, it
may just form the movement of stock category reclassification, as in the case of a stock moving from
being undervalued to fairly valued, for example?
In this paper, we have introduced the idea that measuring price returns may not be the way to explain
efficiency or inefficiency. We introduced the Price-to-Fair-Value test, on the basis of enterprise discounted
cash flow models, which measures the concept of expectations “errors” in security pricing, not necessarily
the difference between price and “true” intrinsic value, which is a range of future fundamental outcomes
and cannot be precisely calculated. Though several anecdotes exist regarding documented price-to-fairvalue anomalies, recent data indicates a tendency for enterprise discounted cash-flow models to be
predictive of prices in forward time periods at a pace that may be higher than what would be expected
under efficient markets theory, suggesting non-zero expectations “errors.”
The paper also points to the idea that mutual fund data alone may not be sufficient to conclude whether
the percentage of individuals are actually underperforming or outperforming the market return, after fees
and expenses. Households, for example, own 50% more of the corporate equity market than mutual
funds, where most support for the efficient markets hypothesis seems to rest. Finally, the work suggests
that, for efficient markets theory to hold on the basis of prices being expectations, that backward-lookingderived factor analysis may have logical inconsistencies, as an explanatory mechanism of future price
returns. It is possible that either efficient markets theory doesn’t hold, or most backward-looking-derived
factors may not hold, or perhaps both do not hold. We believe the theoretical underpinnings of finance
continue to be developed, and a Copernican shift from backward-looking approaches to forward-looking
approaches should not be ruled out in the coming decades.
Tatiana Dmitrieva, Ph.D, Data Analyst at Valuentum, contributed to this work.
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