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Abstract: Finance models typically reflect the prevailing understanding of the world today, but 
the asset prices they aIempt to explain reflect the understanding at the Kme. We explore the 
evoluKon of thought relaKng to equity risk. In the early 20th century, equiKes were largely viewed 
as “speculaKons” that were not even an investment, or were viewed as a hedge against inflaKon. 
Once stocks were considered legiKmate investments, they were mostly understood by imprecise 
metaphors about bonds. “Risk” meant the chances of losing money in the long run, similar to 
bond defaults. This concepKon of risk means that higher average returns reduce risk, instead of 
being compensaKon for risk, and leads to inconsistent evaluaKons of the same assets at different 
horizons. Performance was mostly long-run cumulaKve performance (like bond yields), and  
investors mostly did not focus on intermediate prices, lacking theories about such prices when 
they did. The idea of risk as standard deviaKon of single period returns was pioneered by 
Markowitz (1952), and not popular unKl the 1960s. The idea of risk as coming from correlaKon 
with consumpKon was absent unKl Lucas (1978). We argue for taking seriously the idea of “model 
discovery” when understanding equity prices. 
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One of the most puzzling disconnects in finance is the quesKon of knowledge 

advancement. It is easy to look back on the history of finance and see Nobel-prize winning insights 

that greatly advanced academics’ understanding of financial markets.1 But when authors write 

down a new model, they nearly always write it as being sta*c with respect to the model’s 

structure. The understanding of the world that they have just developed is assumed to be held 

by agents throughout the history of prices being studied. That is, they assume that they are the 

last to know, relaKve to everybody else in financial markets.2 Genuine innovaKon in 

understanding is everywhere around us, but nowhere in the models we write.  

We examine this quesKon of staKc understanding, that people in the past understood the 

problem as we do today, for the percepKon of equity risk. Modern asset pricing models emphasize 

the risk of equiKes as arising from correlaKons with consumpKon growth (e.g. Cochrane 2009), 

while earlier versions like the CAPM considered the standard deviaKon of market returns as being 

the risk investors are concerned about. These risks cause investors to demand compensaKon via 

higher expected returns for equiKes. We ask a simple quesKon – was this actually how investors 

thought about the problem?  

One possible reason this hypothesis is not ofen explored is that it may seem that there is 

not even a clear way to test it. Showing the existence of certain types of knowledge in the distant 

past is hard enough. Showing the absence of knowledge is considerably harder. Most empirical 

tests of asset pricing models treat only past prices as the admissible data, with occasional tests 

of volume and trades. But these ofen provide relaKvely weak tests of models, because the same 

aggregate returns can be calibrated to a variety of different models (e.g. Lewellen et al. (2010)) 

Our paper proceeds from a simple premise – to understand what people thought in past 

periods, one should carefully examine what they wrote in past periods. A close reading of 

historical arKcles, and especially the assumpKons underlying what they do and don’t say, can fill 

 
1 To name but a few, porLolio theory in Markowitz (1952), dividend irrelevance in Miller and Modigliani (1961), the 
CAPM in Sharpe (1963), market efficiency tests in Fama (1965), the consump8on CAPM in Lucas (1978), and others 
2 Even in models where learning occurs, it tends to be limited in scope. In parameter uncertainty, agents 
understand the structure of the model from the start, but only update slowly about the parameters that drive it 
(e.g. Collin-Dufresne, Johannes and Lochstoer (2016)). In model uncertainty, agents understand the structure of 
mul8ple models from the start, but are unsure which is the true one (e.g. Hansen and Sargent (2001), Hansen 
(2007)). 
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a role rather like well-designed survey (e.g. Chinco, Hartzmark and Sussman (2022)), revealing 

important informaKon about investor beliefs that is otherwise difficult to obtain. We undertake a 

close reading of a large number of 20th century academic finance arKcles, pracKKoner books and 

newspapers to answer the quesKon of how these parKcipants thought about the risk of equiKes. 

Our results document a largely forgoIen history of very alien and confused ideas about risk that 

persisted unKl at least the 1960s. This helps us to understand the evoluKon of how risk was 

perceived, and also illustrates how certain investors may sKll conceive of it today. 

Our main finding, and our most surprising one, is that risk was not described or conceived 

of as being the standard deviaKon of single-period returns unKl Markowitz (1952). Part of the  

reason that this is not widely appreciated is that  Markowitz himself did not understand this point. 

He asserts that when past authors referred to “risk”, one can usually subsKtute in “variance” 

without loss of meaning, a claim that we show is totally unsupportable when we examine actual 

historical wriKngs.3 In the early 20th century, the prevailing ahtude (as described in Smith (1924)) 

was that equiKes were just gambling and speculaKon, and not even an investment (unlike bonds). 

The assessment of their risk amounted to a categorical objecKon at the asset class level, like in 

Chamberlain (1911). The closest modern equivalent might be the ahtude of many towards 

cryptocurrency today – highly uncertain, full of scams and frauds, and best avoided (e.g. Duchin 

et al, 2025). The main alternaKve was the Fisher (1912) view that the difference between stock 

and bond performance was mostly due to inflaKon. Under high inflaKon, stocks will outperform 

bonds, as bonds suffer lower real cash flows but dividends are mostly immune. Fisher himself was 

surprisingly ambivalent on the overall risk differences between stocks and bonds, saying in Fisher 

(1912) that there was not much to judge between them, just different types of risks. This came 

from a qualitaKve consideraKon of scenarios where one could lose money, and Fisher considered 

risk as purely subjecKve, without a clear sense of how it should be measured.  

Some of the explanaKon behind this ahtude is that there was not a general consensus 

that stocks outperformed bonds at all. The first empirical demonstraKon of the equity premium 

was in Smith (1924), albeit using highly imperfect performance measures, and with no 

 
3 Early understanding was limited further by the fact that there was not a concrete and agreed-upon defini8on of 
returns in the modern sense un8l the idea was formalized in Miller and Modigliani (1961). In our companion paper, 
Hartzmark and Solomon (2026), we consider in detail the related ques8on of how investors perceived returns. 
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consideraKon of risk. The outperformance of equiKes was considered surprising, as (contra Fisher 

(1912)) stocks also beat bonds during deflaKonary periods. The results remained contenKous with 

many claiming an equity premium was not real (Chamberlain and Hay (1931), Bosland (1937)).     

Our second main finding is that once the consensus shifed towards a belief in the equity 

premium, much of the incomplete understanding of stocks stemmed from imperfect and loose 

analogies to bonds, which were a much older and more familiar asset class. SomeKmes, like in 

Graham and Dodd (1934), this comparison was made explicit. But even when not stated directly, 

bond-like thinking encompassed several key aspects. First, risk was principally considered as the 

chances of losing money at a long horizon, analogous to bond default. Second, stock performance 

was considered only as long-run, cumulaKve performance, similar to a bond yield if held to 

maturity, and did not mean a distribuKon of single-period returns. Third, when intermediate risk 

was considered, it was the riskiness of intermediate dividends (which analogize to coupons). 

Finally, intermediate price changes tended to get ignored, and were the area where people 

displayed the least understanding of how they ought to work (because intermediate bond price 

changes mean revert in the absence of default, but stock price changes do not). 

These aspects of mindset explain the complete absence of standard deviaKon of returns 

as a measure of risk before Markowitz (1952). The concepKon of performance as long-run, 

cumulaKve outcomes (like a bond yield) meant that these authors did not generally see single 

period outcomes, and so did not think in terms of their volaKlity. This is trivially true for papers 

like Smith (1924) and Fisher (1912) that tried to measure long-run equity outcomes, and only 

computed a single long horizon performance measure. But it is also true for papers that tried to 

construct indices of stock prices each year, none of which report or discuss standard deviaKons 

of returns (e.g. Jackson (1928a), Cowles (1938)). We are unable to locate a standard deviaKon of 

market returns that was published before Lintner (1965), which occurred in the context of the 

CAPM. As Miller (1960) notes, the contribuKon of Markowitz (1952) was sKll almost enKrely 

theoreKcal in 1960, due to the difficulty of obtaining data before the CRSP tapes were produced. 

The lack of reported standard deviaKons of returns is not just because earlier authors were 

unfamiliar with standard deviaKons in general, or found them too burdensome to compute – both 

Jackson (1928a) and Cowles (1938) compute standard deviaKons in their paper for other 
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purposes, but not as applied to market returns. Jackson (1928a) refers briefly to common stocks 

swinging more wildly that preferred stocks, but makes no aIempt to quanKfy this. 

Instead, risk was mostly considered as the chance that the investment lost money at a 

long horizon. For instance, Graham and Dodd (1934) is widely described as pioneering value 

invesKng, but they maintained the same pre-Smith (1924) focus on “investments” versus 

“specula*ons”, and differed mostly in arguing that not all stocks were speculaKons, nor all bonds 

investments. Analogies between stocks and bonds were an explicit basis for their argument. Their 

category of investments required a reasonable rate of return, as well as “safety of principal”, 

meaning it “holds every prospect of being worth the price paid except under quite unlikely 

con*ngencies”. This descripKon of risk as probability of loss is very hard to interpret except as 

applying to long term outcomes, otherwise there would be no stocks that one could realisKcally 

say would only decline in price (or value) in “quite unlikely con*ngencies”. As Hayes (1950) noted, 

Graham and Dodd (1934) were quite vague on what being “worth the price" meant. Like long-

horizon returns, “risk as probability of loss” lasted a long Kme. Fisher (1965) studies stock level 

risk, and computes the risk outcome as the probability of losing money for various random 

choices of stock and Kme horizon. He does not compute or discuss standard deviaKons anywhere. 

The combinaKon of “risk as probability of loss” and “focus on long horizon outcomes” 

sounds intuiKvely reasonable, but its early, loose formulaKons are difficult to reconcile with 

modern asset pricing. Probability of loss combines both mean returns and the standard deviaKon 

of returns.  Because higher expected returns reduce the chances of losing money at long horizons, 

they are viewed as making a stock safer. Graham and Dodd (1934) make this argument for value 

stocks, the exact opposite of the Fama and French (1993) view that the high returns are 

compensaKon for risk. There is ofen not a clear sense of a risk/return tradeoff at all, and the 

asset with the higher expected return is ofen simply described as “beIer”, like in Jackson (1928a) 

(comparing common versus preferred stocks) and Smith (1924) (comparing stocks versus bonds). 

Second, under probability of loss, the riskiness of the same asset depends greatly on the 

horizon. The probability of loss declines as the horizon gets longer, as the mean effect dominates 

the variance effect for determining loss probability. This was observed by both Jackson (1928) and 

Fisher (1965), who viewed stocks as less risky at longer horizons than shorter horizons. This 
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percepKon of risk declining with horizon has a tendency to produce expected uKlity violaKons as 

in Samuelson (1963). He proved that it cannot be raKonal to take the same idenKcal bet many 

Kmes in a row if it is irraKonal to take it once. That is, if stock returns are i.i.d, an investor cannot 

raKonally choose to hold stocks for a long horizon if the same stocks are deemed too risky to hold 

for a month or a year. Probability of loss was formalized in a much more coherent manner by Roy 

(1952) in terms of choosing opKmal poroolios to minimize chances of loss. The results are quite 

similar to Markowitz (1952), but also rely on the standard deviaKon of price changes for their 

implementaKon, the very concept that had been missing before this in the literature.  

Meanwhile, consistent with a bond mindset, another set of papers argued for the 

existence of a risk/reward tradeoff through the lens of the riskiness of cash flows. Fisher (1906) 

and Williams (1938) considered the idea of equity yields that compared price today with 

esKmated cash flows, and argued that the lower price relaKve to expected cash flows reflected 

the higher expected return to cash flow risks. Fisher (1906) even speculated that standard 

deviaKon may at some point be a useful way to measure this. But since this applied to the 

(unobserved) distribuKon of possible future cash flow states, it was hard to apply. Fisher (1906) 

only gave a revealed preference perspecKve (turning a given price into discount for risk under 

certain assumpKons about average cash flows), but did not say what the right discount was, or 

how risk should be measured. Future prices tended to be lef out of the discussion altogether. 

An analysis of risk-related terms used in New York Times and Wall Street Journal financial 

markets columns confirms the trends above. The rise of the term “VolaKl*” mirrors the 

importance of Markowitz (1952). “VolaKl*” was only the 12th most common risk word in 1915 

(0.3% of all risk-related words), and sKll only the 10th most common risk word in 1951 (2% of risk 

words). But by 1971, it was the 3rd most common risk word, at 11% of risk words. A Wald test 

reveals a significant structural break in usage in 1962, in line with the history above. 

Early descripKons of risk tended to be vague subjecKve descripKons like “Fluctaut*” (3rd 

in 1915, 21% of risk words) and “Uncertainty” (1st in 1915, 23% of risk words), or descripKons of 

pure psychology like “Panic” (4th in 1915, 19% of risk words). All of these declined in usage over 

the sample. IniKally, they were more common even than the term “risk” itself, which was ranked 

only 5th in 1915 at 5% of risk words (though it ended the sample ranked 2nd). Concrete 
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descripKons of price movements only began to emerge in the 1950s and 60s, with “sell-off” being 

the highest ranked risk word in 1963, and “correcKon” being the second highest ranked in 1964. 

The term with the most staying power was “fear”, ranked 2nd in 1915, and 1st in 2007. 

Finally, the focus on risk as coming from the correlaKon of asset returns with consumpKon 

growth is even more modern. There is no discussion of this idea prior to the pioneering work of 

Lucas (1978). Meanwhile, the fact that the intertemporal CAPM of Merton (1973), which has 

many possible state variables an investor may care about in parKal equilibrium, reduces to a single 

concern with consumpKon correlaKons when solved in general equilibrium, was not known unKl 

Breeden (1979). Earlier empirical work that considered how equity returns correlated with 

macroeconomic variables, such as Smith (1969), did not consider consumpKon growth as an 

important variable to evaluate. The first empirical consumpKon correlaKon was not published 

unKl Grossman and Shiller (1981).  

Our paper has important implicaKons for asset pricing theory. The history we document 

highlights a type of learning that is largely absent from current models, and might be 

characterized as model discovery – there is a point in Kme before which a model is not known, 

and afer which it is. This could be viewed as a structural break where parKcipants shif from one 

model to another, a gradual diffusion of understanding, or the introducKon of uncertainty as to 

the correctness of the two models. Such a class of models seems to describe a type of learning 

that occurs in the real world, yet is almost totally unexplored in theoreKcal terms.4 The “last to 

know” assumpKon is ofen treated as almost innocuous. We argue that this is wrong – not only 

is this assumpKon non-obvious, it is both falsifiable, and largely falsified. The publicaKon of return 

anomalies is shown to affect those anomalies themselves in McLean and PonKff (2016), indicaKng 

that the market didn’t know about these findings unKl they were published. The “last to know” 

assumpKon, when stretched to its limit, becomes almost nonsensical – if every investor already 

knew what a Sharpe RaKo was, why did Sharpe (1964) win a Nobel Prize? IntuiKvely, papers that 

garner thousands of citaKons were less than fully obvious almost by definiKon.  

 
4 Such learning is consistent with the Kuhnian idea of scien8fic discovery (Kuhn and Hacking 1970). In high stakes 
real world sebngs, such learning is not uncommon. For example, historically professional football teams were far 
too hesitant to adempt fourth downs, and professional basketball players took far too few three point shots. Aeer 
such alterna8ve models were proposed with empirical evidence, the strategies for all teams shieed to the new 
model quite rapidly, even though such a strategy could have been implemented for decades prior.  
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Second, if investors view risk as being about the probability of losing money, then the 

horizon of evaluaKon becomes a first-order quesKon. Models like the CAPM and poroolio theory 

were single-period, and agnosKc as to what horizon they applied to. Horizon becomes more 

important in the intertemporal CAPM of Merton (1973), and the long-run risk model of Bansal 

and Yaron (2004), though decisions in such sehngs are explicitly Kme-consistent. The closest 

equivalent to our history is myopic loss aversion in Benartzi and Thaler (1995), where investors 

choose how ofen to evaluaKon stocks versus bonds to reduce the chances of observing a loss. 

A close study of historical wriKng also presents a ferKle area for finding current types of 

investor mistakes and confusion. The sources we examine represent highly intelligent and 

educated people who thought about finance a great deal, but who lacked a modern 

understanding of many concepts. Their wriKngs reflect alternaKve concepKons that are half-

understandings, plausible-but-wrong views, or frameworks that get some parts right but miss 

others. To the extent that these intuiKons are appealing to people encountering a problem for 

the first Kme, it seems likely that they are sKll present today in some form, even if less prevalent.  

Our main example of such an idea – viewing risk as  probability of loss – may help explain a 

number of otherwise puzzling findings. It may explain the appeal of structured products with 

capital guarantees to appeal to investors with such an understanding of risk, but which deliver 

extremely poor performance (e.g., Celerier and Vallee (2017)). Similarly, investors who hold a 

stock for the dividend income tend to view the income stream of the dividend like a series of 

bond coupons, and ignore intermediate price effects (e.g. Hartzmark and Solomon 2019). The 

applicaKon of other similar concepts, especially those arising from analogies between stocks and 

bonds, is another promising angle for future research into investor behavior. 

1. Standard DeviaBon of Returns in Markowitz (1952), and the Absence of Earlier Knowledge 

1.1 Variance of Returns is described in Markowitz (1952), But Less than Precisely 

We begin with the simplest and most trivial claim to establish – almost tautologically, 

Markowitz (1952) uses the concept of variance of returns when compuKng mean-variance 

poroolio opKmizaKon: 
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“The return (R) on the porNolio as a whole is a weighted sum of random variables (where the 

investor can choose the weights). From our discussion of such weighted sums we see that the 

expected return E from the porNolio as a whole is 

𝐸 = 	$𝑋!𝜇!

"

!#$

 

and the variance is 

𝑉 =$$𝜎!%𝑋!𝑋
"

%#$

"

!#$

 

The rest of our paper is devoted to the much harder claim – showing that people did not 

know this idea earlier, and demonstraKng how they thought about the problem instead. The first 

obstacle here is Markowitz (1952) himself, who explicitly disclaims it as a contribuKon to describe 

risk as the standard deviaKon of returns:  

“The concepts ‘yield’ and ‘risk’ appear frequently in financial wri*ngs. Usually if the term 

‘yield’ were replaced by ‘expected yield’ or ‘expected return,’ and ‘risk’ by ‘variance of 

return,’ liSle change of apparent meaning would result.” 

We argue that Markowitz (1952) is wrong on this substanKve claim. Rather, this is best interpreted 

as a manifestaKon of the curse of knowledge (Camerer, Loewenstein and Weber (1989)). That is, 

people who know something have genuine difficulty credibly puhng themselves in the shoes of 

someone who does not know it. They will tend to assume that what they know ought to be able 

to be inferred by other people, when it ofen cannot. These ideas were obvious to Markowitz, but 

we will show at length that there were not at all obvious to earlier authors. 

 There are also several other background aspects to the Markowitz (1952) paper that 

reveal important aspects about the general level of understanding. First, while he claims that 

“Variance is a well-known measure of dispersion about the expected [sic].”, he also spends 

considerable Kme defining terms that most readers today would take for granted: an expected 

value, a variance, a covariance, and how all these apply to weighted sums of random variables. 

Even if he thinks that people intuiKvely may have grasped something similar to variance (a noKon 

we also dispute), the formalizaKon of this as applied to poroolio means and standard deviaKons 

assumes a very low level of background familiarity with these concepts for the reader. 
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 Second, as discussed in greater length in Hartzmark and Solomon (2026), at no point does 

Markowitz actually explain how a return is calculated. In the main analysis of the paper, they are 

simply defined as being a random variable 

“Let RI be the return on the ith security.” 

without giving a more detailed definiKon. The horizon of this variable, or how these numbers 

should be arrived at, is not discussed. Markowitz (1952) also describes the returns concept earlier 

in the context of alternaKve investment rules about capitalizing future returns: 

“Let rit be the an*cipated return (however decided upon) at *me t per dollar invested in 

security i” 

“However decided upon” is important, and presupposes different ways of calculaKng expected 

returns. Markowitz references Williams (1938), which (as we will discuss) only computes expected 

returns in terms of relaKng today’s price and future cash flows, with future prices being largely 

lef out of the analysis.  

 Finally, it bears emphasis that unKl the creaKon of the CRSP tapes, the analysis in 

Markowitz (1952) was almost wholly theoreKcal, and the level of understanding of the empirical 

properKes of returns was very limited. This is described in Miller (1960), which was a book review 

of the longer treatment of poroolio theory in Markowitz (1959). Miller lamented the lack of 

progress that had been made since the original arKcle on any actual pracKcal applicaKons: 

“We do not know enough yet about the proper*es of the underlying data, about 

forecas*ng techniques and forecast errors, about real-world porNolio constraints, 

objec*ves, and prac*ces, or about the processing and compu*ng costs of the model itself, 

to be able to say how much, if anything, could be gained currently from using the 

apparatus.” 

This provides important context for understanding the gap between Markowitz (1952), and when 

market standard deviaKon measures were actually published.  

1.2 Absence of Understanding Before Markowitz (1952) 

The principal challenge of the rest of the paper is threefold. First, to demonstrate that the 

descripKon in Markowitz (1952) of risk as the standard deviaKon of single-period returns was in  

fact a novel and important intellectual contribuKon of the paper. We examine what theoreKcal 
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writers said about the nature of financial risk – whether they used ideas about standard deviaKon 

of returns, or ideas that could plausibly map to this idea (even if going by different terms). Second, 

to show that the actual operaKonalizaKon of this in any empirical sense did not occur unKl the 

1960s, and the absence of computed standard deviaKons of returns before that Kme.5 Third, to 

understand what people did think about risk before this Kme, and what the problems were. We 

will provide considerable evidence not only on what people said about risk during earlier periods, 

but also the broad mindset that they held. 

As a Kmeline, it is useful to summarize the main conceptual breakthroughs that needed 

to be overcome to arrive at this concepKon of risk as single-period standard deviaKons of returns. 

Investors needed to overcome their iniKal beliefs that stocks should not be considered an 

investment at all. Once this changed, investors aIempted to understand stocks through imperfect 

analogies to bonds. This led to a focus on risk being considered as a long-term probability of losing 

money. Most focus on intermediate outcomes related to cash flows, not stock prices, and authors 

in this period generally lacked any theory of what intermediate price changes should do.  

2. Early 20th Century Views: Stocks as SpeculaBons, Stocks as InflaBon Hedges 

2.1 Low Background Level of Understanding Before Smith (1924) 

To understand the puzzling ahtudes taken towards equity risk in the early 20th century, it 

is important to understand the very limited amount of knowledge about equiKes in general and 

basic properKes of their performance. We can actually say when the equity premium was 

discovered – in Smith (1924). Before this, it seems very likely that people were not generally 

aware that stocks beat bonds at all. That is, they were not just uncertain whether the higher 

returns to stocks were worth the risk, or how large the overall outperformance was. Rather, they 

were generally incorrect in their belief about the sign of the equity premium. This judgment is 

not just our own. Morrison (1949), wriKng a history of investment thought in the Journal Finance, 

devotes a chapter heading to Smith (1924) with the Ktle “Smith RevoluKonized Investment 

Thought”. Even afer Smith (1924), the equity premium remained contenKous, with many arguing 

 
5 The A second, and more subtle contribu8on of Markowitz (1952) is that performance should be conceived of as a 
distribu8on of single-period returns at all. We describe this second finding in Hartzmark and Solomon (2026), and 
focus primarily here on the innova8on on the risk dimension. 
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Smith’s finding was mistaken or a fluke (e.g. Chamberlain and Hay 1931, Bosland 1937).6 

Performance was only compared in very approximate terms in Smith (1924), reflecKng a common 

level of confusion on this topic - a long-horizon comparison of stock dividends with bond coupons, 

and stock price changes with bonds that were assumed to not default.  

2.2. Stocks as Specula*ons 

Smith (1924) is also useful for characterizing the prevailing viewpoints when he was 

wriKng. The two main prevailing views about risk before Smith (1924) were i) that stocks were 

not an investment, and instead were “speculaKons”, or ii) that the return on stocks versus bonds 

was mostly about inflaKon, most associated with Fisher (1912). Smith (1924) summarizes these 

views, and considers the finding of an equity premium to be an unexpected refutaKon of both: 

“When the topic of conserva*ve investment is under discussion, high grade bonds hold an 

unassailable posi*on in the minds of most people, and the discussion usually resolves itself 

into weighing the rela*ve merits of different issues of such bonds or how far it is safe to 

stray away from the most highly secured bonds in an effort to obtain a higher income 

return. Those who venture to suggest preferred stocks some*mes feel that they have gone 

as far as conserva*ve opinion will support them. Common stocks are ordinarily le` out of 

the discussion altogether. 

‘Common Stocks are, in general, regarded as a medium for Specula*on-not for Long Term 

Investment. Bonds, on the other hand, are generally held to be the best medium for Long 

Term Investment-free from the hazards of Specula*on.’ 

Is this view sound? What are the facts?” 

One can find this view repeated in other early authors such as Chamberlain (1911): 

 “Common stocks as such, are not superior to bonds as long-term investments, because 

primarily they are not investments at all. They are specula*ons.” 

This category of “speculaKons” tended to be viewed as a species of gambling, with the aIendant 

social ills that this caused. Hardy (1937) describes a historical ahtude that is vastly at odds with 

the idea of equity investment as a safe and responsible acKvity suitable for the average man: 

 
6 We discuss this aspect of performance measurement in considerable detail in Hartzmark and Solomon (2026) 
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“The American actude toward public gambling is strongly colored by our inheritance from 

Puritan New England, and consequently stock exchanges have always had to contend with 

a type of cri*cism which is almost unknown in Con*nental Europe and rela*vely weak in 

England. Since the World War there has been some relaxa*on of standards in this regard. 

But I see no evidence that this liberalizing tendency has helped the stock exchange. Its 

alleged gambling character is s*ll brought forward as a blanket indictment against the 

whole system of stock specula*on in every Congressional hearing.... 

This ahtude was reinforced in the early 20th century by the much larger number of frauds and 

scams that accompanied stock trading before the passage of the SecuriKes and Exchange Act 

(1934). As Hardy (1937) describes, this included: 

“[A]dmiSed abuses such as manipula*on, wash sales, trading against customers’ orders, 

bucke*ng, and the dissemina*on of false news. Everyone agrees that these prac*ces are 

against the social interest…” 

The situaKon was especially bad on the less reputable New York Curb Exchange. Cowles (1938) 

jusKfied why it excluded all quotes from this exchange, despite it making up 17% of volume, due 

to it having no guarantees that the prices quoted were actually genuine, or even necessarily that 

the securiKes themselves were genuine. Against this backdrop of general percepKons of fraud 

and scams, Hardy (1923) describes different ways to profit from financial transacKons: 

“- Purchase of securi*es with a view to obtaining income from interest or dividends. 

- Purchase or sale of securi*es, land, contracts, or commodi*es, with a view to profit from 

price changes. 

 - Gambling transac*ons.” 

As noted in Hartzmark and Solomon (2026), the price change component and the 

interest/dividend component are viewed as separate ways to profit, rather than components in 

a single return measure. There is also a surprisingly large focus on the category of gambling 

transacKons, and how much all trading on price changes is essenKally the same thing. In Hardy 

(1923), the difference between gambling and speculaKon not risk-seeking and negaKve expected 

returns (as usually described today), but whether the trading relates to some inherent and 

unavoidable risk that already exists, or a risk that was created for the purposes of trading. 
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Importantly, the price change component is discussed nearly enKrely as a zero sum component. 

Trading based on any expectaKon of price changes is described in ways that only make sense for 

acKve trading, rather than an expectaKon that stock prices might rise In general over Kme: 

“Success in all these lines depends on ability to forecast price changes, which in turn 

depends upon ability to weigh the importance of complicated and conflic*ng indica*ons 

of the movement of demand and supply, not with absolute accuracy, but with greater 

accuracy than someone else does it. All specula*on on the price of anything is essen*ally 

a contest.” 

“For this reason all specula*ve ac*vity is o`en condemned by moralists as a species of 

gambling. Specula*on is not a form of gambling; gambling is a form of specula*on. All 

forms of specula*on are aSempts to secure profits, to get for the service of one's capital 

(or labor) more than they are worth; that is, more than they would be worth if the relevant 

facts were generally known and account taken of them” 

Indeed, by modern standards it is striking that when Hardy (1923) is discussing “Risk and the 

Management of Capital” (the paper’s Ktle), he gives considerably more space and discussion to 

the gambling transacKons, and the extent to which speculaKon should be considered different, 

than the role of price changes in stocks themselves. He views the social uKlity of stock market 

transacKons as coming from the useful social funcKons behind the transacKons: 

“The only thing which differen*ates gambling from“" legi*mate“" specula*on (herea`er 

referred to for brevity's sake as specula*on) is that in specula*on the risks are inherent 

risks of industry, and must be borne by someone if produc*on is to go on.” 

“[M]ost of the arguments which have been advanced to show that gambling is socially 

harmful apply also to other forms of business just in so far as they make on’'s income 

depend on luck in guessing the unknown. In varying degree, they apply to all forms of 

specula*on and specula*ve business.” 

In Hardy (1923, price changes are not discussed in any context except these zero-sum gambling 

transacKons. This is especially important, because it occurs before Smith (1924) revelaKon that 

stock prices went up on average. Without this insight (which required significant data collecKon 

and analysis), the zero sum aspect of stock trading was extrapolated to mean that winning was as 
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likely as losing, and the whole enterprise was just about superior informaKon. The risks of stock 

price changes were not viewed as something associated with higher expected returns, but as a 

reason to avoid trading in anKcipaKon of price changes altogether: 

“Except for the few who possess superior informa*on concerning the probabili*es of a 

favorable outcome, gambling enterprises involve a greater risk than is jus*fied by the 

chance of profit” 

Indeed, the idea of stocks as gambling did not wholly end with Smith (1924), and, contra Hardy 

(1937), it was also not only an American ahtude. For example, many modern economists would 

agree with the asserKon from Keynes’ (1936) that “It is usually agreed that casinos should, in the 

public interest, be inaccessible and expensive.” Where they would differ is in thinking this is 

relevant to stock investments. But Keynes did not, claiming that “And perhaps the same is true of 

stock exchanges.” It was in the context of this mindset that many people applied a blanket 

categorizaKon of stocks as being risky forms of gambling that ought to simply be avoided. 

2.3 Stocks as Hedge Against Infla*on 

The chief alternaKve to the categorical assessment of equiKes as “not an investment” in the early 

20th century was the view that stock versus bond performance was mostly a funcKon of inflaKon. 

Stocks were thought to be a valuable hedge against high inflaKon regimes due to their underlying 

cash flows. Thus, the main risks to be considered were inflaKonary regimes and the real cash 

flows of the underlying business. This viewpoint is most associated with Fisher (1912), which 

evaluated investment choices in periods of rising inflaKon. It argued that stocks were a superior 

investment versus bonds during such Kmes. As Fisher (1912) describes in the introductory essay 

“In a general way during the recent decade and a half of upward prices, it is the 

bondholder who has lost and the stockholder who has gained. This is clearly shown in 

several of the papers which cons*tute this book. We may say roughly that the rise in prices 

has subtly robbed the bondholder for the benefit of the stockholder.” 

Like Fisher’s analysis of risk in general (e.g. Fisher (1906), which we shall discuss below), this 

principally concerned the effect of inflaKon on the cashflows of stocks and bonds, rather than the 

effect of inflaKon on the price of each asset. For instance, in Fisher (1925), he again considers the 

various factors recommending stocks versus bonds in general, and gives as headings: 
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1. The Stockholder has a chance of gain (that earnings increases accrue to stockholders, 

but not bondholders) 

2. Steadiness of income (that conservaKve earnings reinvestment and dividend policies 

mean dividends are actually fairly smooth) 

3. The Bondholder loses on rising prices (that inflaKon reduces the real value of bond 

payments, but stockholders are protected, or do beIer) 

4. Diversifica*on of stock investments (that stock failure is idiosyncraKc and can be 

diversified, but inflaKon hurts all bonds at once) 

As can be seen from this list, the only aggregaKon of these factors is a qualitaKve one of 

synthesizing various possible outcomes – there is not a concrete metric of risk that can be 

measured. This is reinforced by his claim that the risks from stock underperformance are 

idiosyncraKc and can be diversified away, a claim incompaKble with any serious analysis of stock 

return correlaKons. Based on a similar, qualitaKve comparison, Fisher (1912) writes that he sees 

stocks and bonds as having essenKally similar levels of risk: 

“There is not much to choose between the risks run by inves*ng in stocks and risks run by 

inves*ng in bonds. The two risks are, it is true, of different kinds, one being the risks of 

par*cular industries, and the other the risks of changes in the value of the gold dollar. But 

they are both real risks.” 

Much of the argument in Fisher (1912) focuses on the effect of inflaKon on cash flows of each 

asset (point 3 above in Fisher (1925)). In Fisher (1925), he argues that stockholders actually 

benefit in terms of cashflows during periods of inflaKon, rather than just doing beIer than bonds: 

“So when prices are rising-that is, when the dollar is shrinking–- the bondholder complains 

of a "high cost of living" which is another way of saying that he is losing real income and 

principal though nominally they remain the same. Moreover, since, during rising prices, 

the world is gecng no poorer (but rather richer ) in real goods , what the bondholder loses 

the stockholder must gain. Thus we find that the bondholder's “steady income” is a 

delusion and a snare, so long as we do not stabilize our dollar.” 

The Ktle of the volume of essays in Fisher (1912) is “How to invest when prices are rising”, which 

shows the preoccupaKon with one side of the relaKonship – that high inflaKon benefits 



 16 

stockholders, and hurts bondholders. Strangely, the book does not directly address the opposite 

implicaKon – that in periods of unexpectedly low inflaKon (or high defla*on), bondholders will 

benefit at the expense of stockholders. However, the logic laid out in the book implies this result.  

Smith (1924) took this as the prevailing viewpoint that he went to test in the data, and 

that he himself previously believed – do bonds actually do beIer in periods of deflaKon? The 

answer, surprising both to him and the logic of Fisher (1912), was that they sKll do worse. Smith 

took this as a rejecKon of the Fisher worldview, though he does not menKon Fisher by name in 

his book, nor indeed provide any references at all. As Smith (1924) describes in the introducKon 

“These studies are the record of a failure - the failure of facts to sustain a preconceived 

theory. This preconceived theory might be stated as follows: While a diversity of common 

stocks has, without doubt, proved a more profitable investment than high-grade bonds in 

the period from 1897 to 1923, during which dollars were deprecia*ng, yet with the upturn 

in the dollar, bonds may be relied upon to show beSer results than common stocks, as they 

did in the period from the close of the Civil War to 1896, during which the dollar was 

constantly increasing in purchasing power.” 

“[These studies] failed, because, quite unexpectedly, they demonstrated that the premise 

upon which the preconceived theory rested, namely, that high-grade bonds had proved to 

be beSer investments during the period of apprecia*ng dollars, could not be clearly 

sustained by any evidence available. The preconceived theory was, therefore, abandoned.” 

But even afer Smith (1924), Fisher (1925) never addresses the quesKon of whether bonds ought 

to have higher returns during periods of deflaKon. He notes the Smith (1924) paper, and argues 

that bonds do not seem like great investments overall. He glosses the Smith (1924) result as 

claiming that “during the falling prices following the Civil War stocks and bonds are about equal 

as to yield”, in contrast to Smith’s own assessment that they are higher. But he does not describe 

whether he views the Smith result as consistent with the earlier view, or a refutaKon of it. 

Finally, Fisher (1925) has an interesKng perspecKve on the causes for low bond returns – 

he aIributes it to excess behavioral demand for bonds:  

“Thus the bondholder pays dearly for his supposed safety and regularity of income. True, 

the stockholder buys a loSery, but the facts show that the price he pays is below the 
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mathema*cal chance . The loSery *ckets are unduly cheap , just because of the tradi*onal 

preference for bonds, which are unduly dear.” 

However, aside from his empirical claims, his statements that bonds and stocks have similar risks 

imply that they ought to earn similar returns, a perspecKve that almost nobody believes today. 

3 Stocks as Bonds, and Risk as “Long Horizon Probability of Loss” 

Once stocks were considered to be an investment, investors began to grapple with the 

quesKon of how to properly conceptualize the risk and performance of the less familiar asset 

class. Much of the discussion drew analogies with bonds, an older investment they were 

comfortable with. This led to two forms of confusion relaKve to Markowitz’s understanding of 

equity risk. One was a focus on long-term horizons, and risk as the probability of losing money at 

that horizon (analogous to bond default). Second, interim outcomes were considered mostly in 

terms of firm cash flow changes, with authors generally lacking a clear theory of price changes.  

3.1 Different Concep*ons of “Loss” Benchmark 

 The idea of risk as “the chance of eventually losing money” is intuiKve if one begins with 

a perspecKve of bonds. Bond default and its associated probability are sKll today the chief risk 

metric under which bonds are evaluated (along with interest rate risk). If the metaphor is to 

bonds, a key quesKon is what quanKty will take the place of the bond’s face value for defining 

what counts as default when it is not paid back.  

This can be considered from an investor’s perspecKve, or from an accounKng or corporate 

finance perspecKve. For an investor, the most obvious equivalent is losses relaKve to the iniKal 

investment or principal. In this view, loss is conKnuous, like in bond default, and may correspond 

to a complete default (e.g., the equity holder being wiped out, like in bankruptcy) or a parKal 

recovery (losing some money relaKve to one’s iniKal stake, but not the whole amount).  

This perspecKve of “loss relaKve to iniKal investment” was the common way of 

considering risk. However, during earlier periods, there was also an accounKng and corporate 

finance perspecKve. Here, one needs some noKonal amount of money that the stock corresponds 

to which is common to all investors. This is the best explanaKon for the frequent early discussion 

of “par value” for a stock – the noKonal amount of paid-in capital that investors may or may not 

have completely contributed on the iniKal subscripKon. Indeed, the enKre focus on stock par-
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value is baffling without this perspecKve. Economically, par value has no real ongoing importance, 

as equity holders own the firm’s current assets, whatever they are worth. The historical iniKal 

investment has no equivalent future relevance like the bond’s face value, which is a concrete 

obligaKon to pay back in the future. But if one needs a common, accounKng value to aIach to all 

shares that funcKons vaguely like a bond’s face value, this can serve the purpose. 

Par value was most ofen discussed as a way of normalizing dividends, as measure of 

dividend yields as a percentage of par value. While someKmes dividends were quoted in the more 

economically useful sense of scaling by price, such as in ScoI (1910) and Robinson (1930), 

dividend yields relaKve to par value were common, such as in Mitchell (1910) and Matherly 

(1923). Since bond coupons are typically quoted relaKve to face value instead of price, the search 

for some stock-level equivalent caused people to quote dividend yields that way too, even though 

the calculaKon doesn’t reflect any meaningful economic reality.  

 However, we are principally interested in the alternaKve and more persistent version – 

risk as the chances of losing money on one’s investment at a long horizon. We shall find evidence 

for such perspecKves, and that part of the raKonale is from comparisons with bonds. 

3.2 Graham and Dodd (1934) and probability of loss 

Graham and Dodd (1934) marks an interesKng transiKon between the early categorical 

rejecKon of stocks as “not an investment”, and the later view of stock risk as the chances of long 

horizon losses. The book has aspects of both kinds of thinking. Graham and Dodd (1934) was 

famous for popularizing, if not invenKng, the idea of value invesKng. It was a major inspiraKon for 

Warren BuffeI, and features considerably in Morrison (1949)’s history of investment thought.  

Graham and Dodd (1934) is very difficult to reconcile with the Markowitz claim that risk 

generally meant variance. Despite being an enormous work, even in the sixth ediKon, it has no 

menKon of the word “volaKlity.”7 The word “variance” occurs only for ideas that are “at variance” 

with some facts. “Standard deviaKon” does not appear anywhere. This is neither an accident, nor 

due to the idea going by a different name.  

 
7 Though some edi8ons contain a preface wriden in a more modern sebng by different authors which use it, but 
not Graham and Dodd themselves. 
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Importantly, Graham and Dodd (1934) maintained the importance of categorical 

disKncKons between investments and speculaKons, but they no longer drew these boundaries at 

the asset class level. Instead, they argued for categorizaKon based on the chances of losing money 

at long horizons, but held that the categorizaKon itself was nonetheless sKll important. Chapter 

4 of the book is Ktled “Dis*nc*ons Between Investment and Specula*on”. They departed from 

previous authors by arguing that not all bonds should be considered as investments, and not all 

stocks should be considered speculaKons. They explicitly criKcize Smith (1924) and the 

“investment theory” writers that followed for failing to maintain this disKncKon, and for arguing 

for an uncondiKonal equity premium rather than a high return only for value stocks: 

“[T]two theore*cal weaknesses that could and did result in untold mischief. The first of 

these defects was that they abolished the fundamental dis*nc*ons between investment 

and specula*on. The second was that they ignored the price of a stock in determining 

whether or not it was a desirable purchase.” 

The appeal of value invesKng was to find stocks that met the criteria of “investments”: 

“[W]e suggest the following defini*on of investment: as one in harmony with both the 

popular understanding of the term and the requirements of reasonable precision: 

An investment opera*on is one which, upon thorough analysis, promises safety of 

principal and a sa*sfactory return. Opera*ons not mee*ng these requirements are 

specula*ve.” 

They shortly follow up on this concept of what risk and safety mean: 

“The safety sought in investment is not absolute or complete; the word means, rather, 

protec*on against loss under all normal or reasonably likely condi*ons or varia*ons. A 

safe bond, for example, is one which could suffer default only under excep*onal and highly 

improbable circumstances. Similarly, a safe stock is one which holds every prospect of 

being worth the price paid except under quite unlikely con*ngencies.” 

This passage represents perhaps the sharpest example of not only thinking of stock risk in terms 

of chances of losing money, but explicitly doing so by analogy to bond defaults. In other words, 

they are trying to find “bond-like” stocks that count as investments, and formalize exactly what it 
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is one is seeking with a bond. The view of risk as probability of loss was very influenKal. Hayes 

(1950), summarizes its influence at the Kme, especially the Graham and Dodd (1934) concepKon: 

“Writers on investment theory and prac*ce seem to be almost universally agreed on the 

fact that one of the crucial general tests of investment quality is "safety of principal.” 

Viewing risk as the probability of loss has an intuiKve appeal, and as we will see in later work like 

Roy (1952), it can be formalized into some workable frameworks. However, the idea as actually 

applied by most writers before Markowitz (1952) tended to be confused and loosely defined. As 

expressed, it is actually quite difficult to reconcile with modern asset pricing, and liable to produce 

confusion, if not outright mistakes. Moreover, the ways that the early versions were mistaken can 

also be understood through leaky metaphors about bonds – failing to consider total returns in 

favor of long term yields, and failing to have clear theories of intermediate prices.   

3.3.  Probability of Long-Horizon Loss” Leads to Confused or Absent Risk Return Tradeoff 

The first problem with viewing risk in terms of probability of loss is that it has a tendency 

to obscure or even eliminate an understanding of the tradeoff between risk and return. Mean 

returns and standard deviaKons of returns are fundamentally separable. This allows one to think 

of economic tradeoffs between these variables. However, higher expected returns both increase 

average performance and decrease chances of loss. This both means the ideas tend to get 

merged, and they do not obviously present as quanKKes likely to have a tradeoff between them. 

This is true in Graham and Dodd (1934). The concepKon of value invesKng they present is 

altogether alien to the Fama and French (1993) view. Graham and Dodd (1934) did not think that 

value stocks earned higher returns because they were riskier. They thought that they earned 

higher average returns, and that made them safer. These high expected returns would produce 

their definiKon of an investment, namely something that would not lose money except under 

very unlikely conKngencies. Graham and Dodd (1934) describe how value metrics lead to both 

beIer overall performance and a greater level of safety, or low chances of losing money: 

“Common stocks that (1) are selling below their liquid-asset value, (2) are apparently in 

no danger of dissipa*ng these assets, and (3) have formerly shown a large earning power 

on the market price, may be said truthfully to cons*tute a class of investment bargains. 

They are indubitably worth considerably more than they are selling for, and there is a 
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reasonably good chance that this greater worth will sooner or later reflect itself in the 

market price. At their low price these bargain stocks actually enjoy a high degree of safety, 

meaning by safety a rela*vely small risk of loss of principal.” 

This speaks to the more basic quesKon – under probability of loss thinking, is there a 

perceived risk/return tradeoff at all? This may seem almost impossible to imagine, but if a high 

enough mean produces both a greater reward and a lower risk (probability of loss at long 

horizons), assets with high expected returns may simply be viewed as dominaKng choices. 

Indeed, we can find explicit statements consistent with this. Several early authors that analyze 

returns of different asset classes describe those with higher expected returns as simply being 

superior. For instance, consider again Smith (1924) describing the inflaKon hypothesis: 

“While a diversity of common stocks has, without doubt, proved a more profitable 

investment than high-grade bonds in the period from 1897 to 1923, during which dollars 

were deprecia*ng, yet with the upturn in the dollar, bonds may be relied upon to show 

beSer results than common stocks, as they did in the period from the close of the Civil War 

to 1896, during which the dollar was constantly increasing in purchasing power.” 

In one period of Kme stocks will be “more profitable” than bonds, but in the other period of Kme, 

bonds will “show beSer results”. The parallel construcKon of these two clauses suggests they are 

essenKally synonyms. There is not a sense of a higher return coming as compensaKon for higher 

risk. Higher returns just make an asset beSer.  

Jackson (1928a, 1928b) are other examples. Jackson (1928a) first computed an equal-

weighted stock return index, and Jackson (1928b) focused on how to construct cumulaKve return 

outcomes. Both papers have the same mindset as above, where higher cumulaKve returns simply 

make an asset beSer. Common and preferred stocks were evaluated in terms of their cumulaKve 

returns at different horizons. From Jackson (1928a): 

“The general problem is that of determining which is the beSer form of investment, 

common stock or preferred stock.”… 

“When the common stocks are beSer, their superiority is quite marked. When the 

preferred stocks are beSer, their superiority is much less in amount.” 
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Jackson (1928b) describes one asset as being “beIer” or a “beIer investment” a total of 31 Kmes, 

and “superior” a further three Kmes. The term “beIer” is used 15 Kmes in Jackson (1928a). In 

both papers, this is nearly always in the context of having higher cumulaKve returns.  

 Nor do these papers compare the risk of these assets in a way that implies that "beIer” 

is meant in the context of a risk/reward tradeoff. The term “risk” appears only once in Jackson 

(1928b), in the context of business risk, and once in Jackson (1928a), when comparing 

partnerships with preferred stock. Neither descripKon is in the context of price volaKlity. There is 

a brief discussion in passing in Jackson (1928a) of price volaKlity, but not in a manner that suggests 

it represents an important risk tradeoff to the “beIer” returns of common stocks: 

“[T]he common stocks have in every group a wider swing”… 

“Finally, the chart shows clearly that preferred stocks are more stable in price than common 

stocks, though perhaps not to the extent generally believed.” 

No aIempt is made to quanKfy these wider swings, as might be expected if they were viewed as 

an important part of a risk-reward tradeoff. 

3.3 Hayes (1950) and Ambiguous Defini*ons of “Worth” and “Loss” 

The second problem with the Graham and Dodd (1934) view is the inherent ambiguiKes 

in measuring the quanKKes involved. A modern reader likely interpret the concept in terms of 

negaKve returns (either single period, or cumulaKve). But the idea of holding single returns was 

not formalized unKl Miller and Modigliani (1961), as Hartzmark and Solomon (2026) describe. 

Consider again the actual words Graham and Dodd (1934) use to describe safety of principal: 

[A] safe stock is one which holds every prospect of being worth the price paid except under 

quite unlikely con*ngencies.” 

As Hayes (1950) notes when discussing the concept, a great deal hinges on what it means for a 

security to be “worth” the price paid, and it is not clear what the answer is: 

“On the whole it does not appear very enlightening to define a safe stock as one which in 

all probability will be ”worth" the price paid for it. To be very useful as either a theore*cal 

or prac*cal defini*on it would seem obvious that it is necessary to remove the ambigui*es 

pertaining to the cri*cal word in this defini*on: ‘worth.’”  
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Without a clear concept of returns, and without “worth” being sharply defined in Graham and 

Dodd (1934), Hayes (1950) argues that investors were apt to apply very different interpretaKons: 

“Some might well regard ‘safety’ as being synonymous with ‘recoverability,’ and thus limit 

their concep*on of ‘safe’ investments to those promising dollar stability of market price. 

Others might think of ‘safety’ strictly in dollar terms wherein it becomes more or less 

iden*fiable with assurance of con*nuity of income. S*ll others, taking a broader view, 

might well take the actude that ‘safety’ cannot possibly be achieved in any absolute sense 

in view of the wide range of risks that confront the investor in the real world. From this 

viewpoint ‘safety’ becomes an illusion, and the investor is well advised to forget the phrase 

and spell out his objec*ves with a greater degree of precision” 

EssenKally, one view of “safety” involved long term price changes, and the other involved 

fundamental value. One can find versions of both in Benjamin Graham’s wriKng. Graham and 

Dodd (1934), when describing their concept of investment bargains, explicitly note the role of 

price changes, and in context that suggests that investors may care about price increases: 

“They are indubitably worth considerably more than they are selling for, and there is a 

reasonably good chance that this greater worth will sooner or later reflect itself in the 

market price. At their low price these bargain stocks actually enjoy a high degree of safety, 

meaning by safety a rela*vely small risk of loss of principal.” 

But in Graham (1949), he describes price changes as principally being of interest only in terms of 

being able to Kme the market, or in using prices to value securiKes: 

“By *ming we mean the endeavor to an*cipate the ac*on of the stock market—to buy or 

hold when the future course is deemed to be upward, to sell or refrain from buying when 

the course is downward. By pricing we mean the endeavor to buy stocks when they are 

quoted below their fair value and to sell them when they rise above such value.”   

He explicitly argues that market Kming (the only stated alternaKve to pricing) is infeasible for the 

average retail investor: 

“There is no basis either in logic or in experience for assuming that any typical or average 

investor can an*cipate market movements more successfully than the general public, of 

which he is himself a part.” 
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More strikingly,  argues that as long as an investor has bought sufficiently undervalued securiKes, 

he need not worry about price changes: 

“The investor with a stock porNolio having such book values behind it can take a much 

more independent and detached view of stock-market fluctua*ons than those who have 

paid high mul*pliers of both earnings and tangible assets. As long as the earning power 

of his holdings remains sa*sfactory, he can give as liSle aSen*on as he pleases to the 

vagaries of the stock market.”  

All of this leaves open the crucial quesKon – are changes in price something that affect whether 

a security is “worth the price paid” for determining safety of principal, or not? ReflecKng on these 

works, and the original definiKon of “safety of principal”, Hayes (1950) argues convincingly that 

most investors’ concepKons of “worth” would include prices, at least to some extent: 

“Without aSemp*ng to appear dogma*c on the subject it may be conjectured that the 

ordinary purchaser of securi*es would be inclined to iden*fy ‘worth’ and market price. 

This is not to say that minor varia*ons in market price would have disturbing implica*ons 

as to ‘worth’ and resultant safety, but if any material deprecia*on ensued in the market 

price a`er purchase (say 30 per cent), then the average investor might be hard pressed to 

imagine that the stock was ‘worth’ the price paid.” 

In other words, if one has to find a security that is unlikely to decline in price in order to obtain 

safety of principal, then price volaKlity becomes a central consideraKon, even though it is not 

actually focused on much at all by Graham and Dodd (1934). From Hayes (1950): 

“The natural conclusion from this general iden*ty: any stock having a vola*le price history 

and therefore vulnerable marketwise could not properly be classified as an investment 

promising safety of principal.” 

Hayes (1950) describes how this was informally dealt with via appeals to diversificaKon: 

“It is probably fair to state that the most common technique introduced by investment 

prac**oners to minimize varia*ons in the market value of a porNolio is diversifica*on … 

Along this line Graham and Dodd state that ‘instability’ of common stocks require the 

‘investor’ to commit funds to common stocks only if a diversified group can be obtained.” 
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But coming before Markowitz (1952) poroolio theory, the quesKon of how this should work in a 

quanKtaKve sense, or how much risk could really be eliminated, was enKrely absent. Indeed, the 

central role of covariance in all such calculaKons is also missing. A quanKtaKve assessment was 

further hampered by investors generally lacking a coherent metric of total returns that 

aggregated both income and price changes. This explains the odd oscillaKons between 

intermediate prices being considered important versus unimportant, depending on sehng and 

horizon. Hayes (1950) discusses a number of other conceptual problems, such as whether 

fundamental value can be esKmated value with sufficient certainty, how much value is subject to 

change, and whether value should be considered in real terms instead of nominal (reintroducing 

difficult quesKons of inflaKon effects). UlKmately, Hayes (1950) concludes that the enKre concept 

was sufficiently vague as to make it difficult to apply, or even agree on concepts: 

“To some extent it is unfortunate that ‘safety of principal’ has become such a universally 

accepted cliché in discussions of investment principles and prac*ces because it is quite 

likely that casual use of the phrase will have widely different meanings to various 

investors.”  

3.4 “Safety First” and the Roy (1952) Formaliza*on  

The weaknesses in the early “probability of loss” model were substanKally improved upon 

in the work of Roy (1952). This was another version of the poroolio theory problem tackled in 

Markowitz (1952) around the same Kme, but with an investor trying to reduce the probability of 

reaching some disaster state. However, in most key respects, the assumpKons were far closer to 

modern asset pricing than to the earlier works described so far. First, assets are assumed to have 

both a mean return, a standard deviaKon of returns, and a covariance of returns. These crucial 

assumpKons of the underlying price process were quite close to the Markowitz (1952) version. 

This bears emphasizing – even if one is trying to formalize how to avoid a disaster state (like falling 

below one’s iniKal principal), doing this properly sKll requires first conceiving of single period price 

changes (if not returns) with a mean and standard deviaKon – the very thing earlier writers lacked. 

Compared with Markowitz (1952), the objecKve funcKon of the investor was very 

different. The investor’s problem is specified in a concrete fashion – minimizing the P(R<d), where 

d is the disaster level of prices. Roy bounds the shoroall probability with Chebyshev's inequality, 
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then solves for the poroolio that minimizes the upper bound. The resulKng soluKon involves 

maximizing ((𝜇 − 𝑑)/𝜎, which is the Sharpe RaKo with the disaster level in place of the risk-free 

rate. The resulKng opKmal choice is a specific point on the Markowitz mean-variance fronKer.  

Markowitz, wriKng in Markowitz (1999) viewed the Roy (1952) model as very significant: 

“On the basis of Markowitz (1952), I am o`en called the father of modern porNolio theory 

(MPT), but Roy (1952) can claim an equal share of this honor.” 

3.5 Time Inconsistent Assessments of Risk and Asset Tradeoffs 

The second major problem with “risk as the probability of loss” is that it is liable to produce Kme-

inconsistent choices when applied across different horizons. If risk is the “probability of losing 

money at a given horizon”, when the horizon gets long enough, the riskiness of stocks converges 

to zero. This is because the probability of stocks losing to bonds also converges to zero. For an 

investor who places any weight on the magnitude of losses when they occur, this does not actually 

make stocks safe. At longer horizons, there is a decreasing probability of loss, but an increasing 

magnitude of those losses when they occur. A standard risk-averse agent will sKll worry about the 

uKlity of those states, even as the probability of encountering them diminishes. But if risk is just 

the probability of loss, one will not see this tradeoff. Risk will just decrease with horizon. We can 

see statements noKng this relaKonship. For instance, Jackson (1928b) 

“[T]he results show an advantage in favor of the common stocks when the period is taken 

as one year. When several years are combined to form a longer period, the common stocks 

are quite generally the beSer.” 

And again in Fisher (1965), which discusses how geometric average returns decrease as the 

horizon expands: 

“The variability of rates of return is much greater for short-term investments than it is for 

long-term investments.”   

Given the metrics being computed, these statements themselves are not mistakes – they 

are accurate descripKons of the empirical paIerns in the variables they are studying. However, 

this kind of mindset is likely to produce mistakes when applied to risk/return tradeoffs at different 

horizons. If equity risk is considered to decrease with horizon, the equity premium puzzle 

becomes almost infinitely large at a long enough horizon. The problem is that the same sequence 
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of bets is apt to appear wildly different if considered as a group, versus one at a Kme. This point 

is quite subtle, and was a focus of Samuelson (1963) around the same Kme: 

“A few years ago, I offered some lunch colleagues to bet each $200 to $100 that the side 

of a coin they specified would not appear at the first toss. One dis*nguished scholar… gave 

the following answer: ‘I won’t bet because I would feel the $100 loss more than the $200 

gain. But I’ll take you on if you promise to let me make 100 such bets.”  

The rest of the arKcle was demonstraKng that this statement was actually inconsistent not just 

with modern asset pricing, but with expected uKlity in any form:  

“If you would always refuse to take favorable odds on a single toss, you must ra*onally 

refuse to par*cipate in any (finite) sequence of such tosses.” 

But despite his proof, the appeal of the fallacy – that as long as the probability of loss goes to zero 

with a large number of bets, the risk goes to zero – is quite strong. So much so, that in 1979, 

frustrated with conKnued examples of this mistake, Samuelson restated a variaKon of the same 

result in an arKcle wriIen only in words of one syllable (Samuelson (1979)): 

“When you lose – and you sure can lose – with N large, you can lose real big. Q.E.D. … 

If it does not pay to do an act once, it will not pay to do it twice, thrice,…, or at all” 

It is worth emphasizing that not every version of “risk as probability of loss” leads to violaKons of 

expected uKlity. The Roy (1952) framework, of minimizing the probability of a disaster state, is 

equivalent to maximizing u(W) = 1{ W ≥ d }, which is a legiKmate (if nonstandard) uKlity funcKon 

that can be applied in a Kme-consistent manner. Such an investor does not violate the Samuelson 

(1963) claim, because unlike Samuelson’s assumpKons, the bet is not undesirable at all wealth 

levels – he would take it when he is below the disaster level, and not take it when he is above. 

But few investors are actually indifferent to the magnitude of losses when they occur. “Risk as 

probability of loss” is apt to appear as if the bet becomes free if done enough Kmes, as it obscures 

the magnitude of the loss in the bad states. The fact that the original moKvaKon for the mistake 

was Paul Samuelson’s colleagues at MIT in the 1960s suggests that the mistake is not an obvious 

one. If it does not pay to choose stocks over bonds for one month or one year, and stock and bond 

returns are i.i.d., it generally does not pay to choose stocks over bonds for 30 years either.  
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The applicaKon to individual stock returns is complicated slightly by the fact that they are 

not generally i.i.d. (see Jegadeesh (1990) for one-month reversals, Jegadeesh and Titman (1993) 

for 2-12 month momentum, DeBondt and Thaler (1985) for 3-5 year reversals, Heston and Sadka 

(2008) for calendar seasonality, and others). These paIerns are weaker for market returns, where 

the assumpKon of i.i.d. returns is more reasonable. The point is less that stock market returns are 

i.i.d. and the Samuelson (1963) argument holds exactly (e.g. it is impossible under expected uKlity 

to like stocks at a ten-year horizon if you don’t also like them for one month). But conceiving of 

risk as a horizon-dependent chance of losing money is likely to lead to confusion and acKons 

inconsistent with expected uKlity, like Samuelson (1963)’s interlocutor – risky acKons taken again 

and again are somehow believed to become safe. Investors thinking this way are likely to have a 

confused concepKon of risk and return from the perspecKve of a standard risk aversion.  

4 Early Risk/Reward Tradeoff Focused on Cash Flows 

An alternaKve strand of investment thought considered the riskiness of stocks versus 

bonds along a different analogy to bonds, by comparing their cash flows. These authors argued 

for a concept of risk being related to expected returns, and in some cases even perceived that risk 

as relaKng to standard deviaKon. Crucially, these arguments only applied to the risk of future cash 

flows. These were nearly all theoreKcal works comparing the price today and future cash flows. 

They lacked any framework for thinking about future price changes, or the risk they involve.  

This focus on cash flow risks also can be understood in terms of bond metaphors. Because 

intermediate price changes mean revert in the absence of default, holding period returns for 

bonds are much less discussed than bond yields, even today. An investment mindset that began 

with this concepKon was likely to similarly focus on yields on stocks, comparing price today and 

future cash flows. Without a framework for thinking about price changes, the role of prices 

tended to be downplayed or ignored, thus missing a crucial piece of the risk/return tradeoff. This 

perspecKve will be parKcularly misleading given the finding in Shiller (1981) that price changes 

are much more volaKle than dividends or earnings, and so the largest part of risk will be missed.  

4.1 Cash Flow Risk and Reward in Mill (1848) 
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While most of our focus is on 20th century sources, Mill (1848) presents an interesKng 

general argument that higher risk should earn higher returns. He discusses a farmer deciding 

whether to obtain land for a farming project: 

“…he will probably be willing to expend capital on it (for an immediate return) in any 

manner which will afford him a surplus profit, however small, beyond the value of the risk, 

and the interest which he must pay for the capital if borrowed, or can get for it elsewhere 

if it is his own.” 

This passage is parKcularly interesKng, because it was argued by Goetzmann and Ibbotson (2005), 

(who discuss a lot of the same history as we do) to be consistent with a modern concepKon of 

investment risk and reward as applied to the equity risk premium. They describe it thus: 

“Mill thus separates profit into three parts: first, the interest that must be paid for the 

capital borrowed, determined in terms of alterna*ve opportunity cost of money. This is 

equivalent to the riskless rate. The second component is the ‘value of the risk’ associated 

with the investment. This is equivalent to the equity risk premium. Mill’s third component 

is a surplus profit, no maSer how small. In modern parlance, the ‘alpha’ – a por*on of 

compensa*on expected to be small in a compe**ve market.” 

We argue that this is overly charitable to the level of understanding that Mill (1848) had. 

First, later in the passage, it becomes apparent that Mill is not thinking about a farmer purchasing 

the land, and exposing himself to capital appreciaKon or loss based on price changes. He is 

thinking about a farmer leasing the land: 

“[E]ven when the lease expires, the landlord may be unwilling to grant a necessary 

diminu*on of rent, and the farmer, rather than relinquish his occupa*on, or seek a farm 

elsewhere when all are occupied, may consent to go on paying too high a rent.” 

Indeed, for the farmer to obtain an “immediate return” suggests that this cannot be a case of the 

price of the land going up, since this component will be either long term, or unobservable. Mill 

(1848) displays a good conceptual understanding of the riskiness of cash flows relaKve to an iniKal 

capital investment, and is decent evidence that this concept is quite old. Even here, however, 

there is no aIempt to quanKfy this risk, nor give guidance as to how one should assess it. But 

importantly, the discussion was in contexts that did not have a clear role for price changes, 
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something typical of this kind of early wriKng. Given the context of how underdeveloped equity 

markets were in 1848, it is not clear it is intended to apply to equiKes at all. 

4.2 Cash Flow Risk and Reward in Fisher (1906) 

Another early example of cash flow risk and reward is Fisher (1906). He is quite far-sighted in 

several respects regarding risk. He notes that there is a risk/reward tradeoff for the price that 

investors will be willing to pay for different assets. Most people will pay less than the expected 

value of a risky gamble, but that there are individual differences in ahtudes to risk. 

“But the actual price which one will pay is not necessarily the mathema*cal value of the 

chance. It may be higher; it is usually lower. The gambler is usually a person who will pay 

more than the mathema*cal value of the chance. … The ordinary man is unwilling to pay 

even the full mathema*cal value of the chance . He is reluctant to assume any risks , and 

is , on the contrary , willing to make sacrifices in order to rid himself of them.” 

Fisher’s concepKon of risk is quite different to modern ones, even when applied to cash flows. 

Risk is fundamentally subjecKve, and Fisher denies the possibility of objecKve risk measures: 

“Chance is subjec*ve. Although one man’s es*mate may be beSer than another’s through 

superior knowledge, intui*on, or experience, the best es*mate is s*ll only an es*mate, not 

a certainty. In the actual world of events there is no uncertainty. Aside from human 

opinion, there is no such thing as chance.” 

Fisher does not describe how to disKnguish between quanKty of risk, and the individual risk 

aversion. Both are lumped into a single discounKng measure call the coefficient of cauKon. The 

discussions are nearly all bond-centered. The main discussion is about the riskiness of future cash 

flows, and risks aIached to changes in interest rates (also a very bond-centered framework). In 

terms of esKmaKng these risks, Fisher mostly provides simple numerical probabiliKes aIached to 

different cash flow outcomes. He notes that the pracKcal ability to apply this is quite limited: 

“Usually, however, the chances involved are so indefinite that the reckoning is made only 

by rule of thumb. Any further aSempt to apply the theory of probability would therefore 

outrun the exigencies of prac*ce.” 

Fisher is, however, foresighted in terms of forecasKng a role for standard deviaKon at all. The 

above passage, disclaiming the current ability to measure cash flow volaKlity, contains a footnote: 
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“Nevertheless it is more than conceivable that the *me may come when prac*cal brokers 

will make use of probability computa*ons in the same way that they now make use of 

bond tables.” 

This links to a discussion where he references the work of Norton (1902), who was one of the first 

authors to use standard deviaKons in economic sehngs. MathemaKcal understanding of standard 

deviaKons was fairly modern. The earliest form of the normal distribuKon was studied in de 

Moivre (1738), Gauss (1809) and Laplace (1774). But in those versions, Gauss and Laplace 

parameterized the distribuKon with a precision parameter, h, which operated like the inverse of 

variance. The modern staKsKcal version of standard deviaKon dates only to Pearson (1894).  

Fisher (1906) describes the possibility of using standard deviaKons to describe the 

volaKlity of cash flows. In this sense, his work is very prescient. But the crucial limitaKon is that 

these are standard deviaKons across different possible states at the same future point, which are 

difficult to quanKfy. There is no sense of the Kme-series standard deviaKon of realized cash flows 

(which could actually be measured), nor the standard deviaKon of future price changes. This 

missing component helps explain how Fisher could later judge stocks and bonds to be of similar 

risk levels, and miss the principal dimension on which a modern reader considers stocks riskier 

than bonds, namely their differences in total return and their difference in price volaKlity.  

While Fisher is ofen discussed for his substanKve contribuKons to understanding 

inflaKon, his contribuKons to asset pricing tend to be largely forgoIen. He is most famous, 

perhaps unfairly, for his remark in 1929 that stocks appeared to have reached “a permanently 

high plateau”. This ought not discredit the many ways his work has genuine novelty and insight 

(risk aversion, standard deviaKons, the role of inflaKon), but it highlights the weakness of relying 

strongly on informal, qualitaKve arguments for understanding of asset prices. 

4.3 Cash Flow Risk and Reward in Williams (1938). 

Williams (1938) provided a much fuller treatment of how to generate expected returns on stocks 

by comparing today’s price with esKmated future cash flows. Markowitz (1952) cites pages 55-

75, which is devoted to i) compuKng present values of stocks and bonds based on forecasts of 

dividends/coupons and their probabiliKes of occurring, and discounKng them to the present, and 
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ii) converKng these to expected returns relaKve to current prices. Like Fisher (1906), Williams 

(1938) argues that expected but risky cash flows will be discounted by a risk premium: 

“The customary way to find the value of a risky security has always been to add a 

“premium for risk” to the pure interest rate, and then use the sum as the interest rate for 

discoun*ng future receipts.” 

Like Fisher (1906), Williams (1938) also gives no guidance on how to quanKfy this risk, or what 

kind of discount it should command. Williams (1938) is also much more explicit than Fisher (1906) 

that he is not concerned with forecasKng price changes themselves. Price is interesKng to the 

extent that it implies informaKon and beliefs about earnings. Williams begins the book (p3) by 

arguing that a long term investor need not care about price at all, and can focus solely on income: 

“[T]he longer a buyer holds a stock or bond, the more important are the dividends or 

coupons while he owns it and the less important is the price when he sells it. In the extreme 

case where the security is held by the same family for genera*ons, a prac*ce by no means 

uncommon, the selling price in the end is a minor maSer. For this reason we shall define 

an investor as a buyer interested in dividends, or coupons and principal, and a speculator 

as a buyer interested in the resale price. Thus the usual buyer is a hybrid, being partly 

investor and partly speculator.”   

But as he notes immediately prior: 

“But speculators as a class can profit only by trading with investors, to whom they can sell 

only for income; therefore in the end all prices depend on someone’s es*mate of future 

income.” 

Second, Williams (1938) is skepKcal that price changes have any real informaKon value at all, over 

and above the current orders that the firm is receiving (p7):  

“In the field of financial specula*on more than anywhere else, people seem to believe in a 

“social mind,” or “collec*ve intelligence” – a mind above and apart from the minds of 

individual traders, and greater than the mind of any one of them in the range of its 

knowledge and sureness of its judgment. … 

“People say that, since specula*ve prices move first, business volumes second, and interest 

rates third, the reason why specula*on precedes everything else must be that speculators 
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as a class can foretell, even though speculators as individuals cannot, the course of 

business months ahead. …” 

“[T]here does exist a business series, to be described below, that moves as soon as, or even 

sooner than stocks, and one which any novice can follow if he can only get access to it. 

Hence we must conclude that the specula*ve fraternity as a class has no greater ability to 

foresee business condi*ons than have well-informed traders as individuals. …” 

“The business series referred to above, which moves even sooner than stocks, and which 

displays even longer forecas*ng power, is called “Orders Received,” or “Bookings.” It leads 

all other series in the business cycle.” 

The evidence for this claim, which a modern reader is likely to be skepKcal of, is a single graph of 

a stock price, with no formal tests at all. ProfiKng off price changes is described as essenKally a 

zero-sum game, with prices as likely to become more incorrect over Kme as more correct (p33): 

“To gain by specula*on, a speculator must be able to foresee price changes. Since price 

changes coincide with changes of marginal opinion, he must in the last analysis be able to 

foresee changes in opinion. Successful specula*on consists in just this. It requires no 

knowledge of intrinsic value as such, but only what people are going to believe intrinsic 

value to be. Now opinion, when it changes, need not change for the right; it may change 

for the wrong, and the probability of a change for the wrong is about as great as of a 

change for the right.” 

The concepKon of expected returns In Williams (1938), and referenced in Markowitz (1952), is 

one in which the price change component plays a minor, speculaKve role of liIle interest to long 

term investors. Prices are further described in a manner where they as likely to go up as go down. 

Despite the idea of applying a discount for risk to future cash flows based on their expected 

volaKlity, none of the authors made much headway on this, because the Fisher (1906) observaKon 

was sKll largely true in 1938 – it was difficult to specify in any precise way what the distribuKon 

of future cash flows would be, and thus difficult to describe its standard deviaKon. The pracKcal 

use of standard deviaKon only came later in Kme series sehngs when applied to returns, which 

(unlike subjecKve cash flow expectaKons) can be concretely observed. 

5 Bachelier (1900) 



 34 

A final theoreKcal paper that is difficult to classify in the history of understanding financial 

risk is Bachelier (1900). He developed a Brownian moKon model of stock price movements in the 

context of understanding opKon prices. While Bachelier (1900) does not directly describe his 

properKes in variance terms, in the Mark Davis translaKon and annotaKon from 2006, footnote 

22 by Davis with respect to the price process reads:  

“This is the probability density func*on of a normally distributed random variable with 

variance t/2πH2. The price process is what we would now call a Brownian mo*on with 

variance parameter 1/2πH2” 

In other words, the equaKon contains variance, but the interpretaKon in this manner is more a 

modern one than an emphasis by Bachelier himself.  

Closer to the modern version of volaKlity, Bachelier describes his coefficient k which, as 

Davis notes, “plays the role of the vola*lity in modern mathema*cal finance”: 

“The coefficient k that we introduced previously is the coefficient of instability 46 or of the 

excitability of the security; it measures its sta*c state. Its strength indicates a state of 

anxiety; its weakness, by contrast, is the indicator of a calm state.” 

However, a few aspects bear emphasis. First, in opKons pricing terms, this is the equivalent of 

implied volaKlity, not realized volaKlity. That is, one infers the parameter from opKons prices, 

rather than measuring it in realized price series, which Bachelier also does not do: 

“This coefficient is given directly in specula*on on commodi*es by the formula 𝑎 = 𝑘√𝑡, 

but in specula*on on securi*es, as we shall see, one cannot calculate it except by 

approxima*on.” 

Second, the volaKlity is of absolute price changes. Bachelier does not have the concept of a 

return, and so Brownian moKons are all with respect to the price level. This has the further 

complicaKon that on a long enough Kme frame, prices will become negaKve under such a law of 

moKon. Finally, and most importantly, Bachelier (1900) was almost totally forgoIen, unKl it was 

rediscovered and translated by Samuelson in the 1960s, with the most famous translaKon being 

in Cootner (1964). In this respect, it is widely acknowledged as being far ahead of its Kme, and 

represents a path not taken up by the field for over 60 years.  
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6 The evoluBon of the empirical study of stocks 

We have so far discussed conceptual understanding of risk by early authors. This creates  

a concern that the underlying concept of standard deviaKon of returns may have been intuiKvely 

present, even if discussed in different terms or not discussed at all. To examine whether this is 

likely, we next turn to what was actually calculated once academics began to use data to examine 

stock performance. If this concern was valid, it is likely that one of the first things to be empirically 

examined would have been single period price volaKlity of some sort. We find this is not the case, 

with the first such measures not published unKl Lintner (1965). Rather, the conceptual 

understanding that we document above is largely mirrored by the empirical study of returns.  
 

6.1 Early papers did not compute standard devia*ons  

ContradicKng the Markowitz (1952) claim that risk nearly always meant the variance of 

returns, none of the papers which studied market performance in the early 20th century ever 

computed a standard deviaKon of returns. Most of the papers do not even use terms like volaKlity, 

standard deviaKon, variance, or other related concepts, and in the rare cases where these terms 

appear, they are always in enKrely unrelated contexts, not referring to returns or price changes. 

These papers also do not correctly compute single period returns either, as described in detail in 

Hartzmark and Solomon (2026). But even when considering other performance measures, 

standard deviaKon as a measure of risk was enKrely absent. 

Fisher (1922) came close to modern definiKons of returns, when he compared different 

index construcKons to seIle on his “ideal index” which is not quite a return. His “ideal index” 

ends up being similar to value-weighKng, but uses the average of market cap at both the 

beginning and end of the return period. While he computes a cross-secKonal standard deviaKon 

of index price levels across different types of index, he does not compute a Kme-series standard 

deviaKon for any of them, as one would if the volaKlity of performance were the concern. Indeed, 

he does not actually describe or conceptualize one-period price changes, consistent with the 

general focus on long-horizon outcomes, rather than single-period outcomes. 

Smith (1924) compares the long-run performance of stocks and bonds, taking starKng and 

ending period prices, adding in cumulaKve dividends (not reinvested), and comparing this to total 
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bond coupons. He only computes a single outcome, and no intermediate outcomes (which are a 

precondiKon to conceiving of returns in any form, let alone their standard deviaKon). 

Jackson (1928a) is arguably the first paper to compute a an equal-weighted poroolio 

return index, and annual percentage changes in that index. But while he obliquely notes that  

“[T]he common stocks swing far more wildly than preferred stocks for the same class” 

He never quanKfies this concept. Despite compuKng annual gross returns for the index, he never 

computes a standard deviaKon nor discusses the concept.  

Cowles (1938) computes a value-weighted index level. He too does not compute a 

standard deviaKon, nor use any terms relaKng to it. 

A number of the early empirical papers that failed to compute a standard deviaKon of 

returns as a risk measure also primarily reported long horizon cumulaKve returns as their main 

object of interest (Cowles (1938), Fisher and Lorie (1964)). We argue that this is unlikely to be a 

coincidence. Thinking of performance as a distribuKon of short period outcomes is a necessary 

step towards thinking about the standard deviaKon of that distribuKon, or even the arithmeKc 

mean (which the empirical papers above also fail to compute). 

 In principle, one could conceive of a distribuKon of long-horizon returns, and sKll think of 

their standard deviaKon. Indeed, this is how most modern readers would conceptualize long 

horizon performance. But an idea like “the standard deviaKon of 30 year returns” is a very 

abstract concept if one were Fisher and Lorie (1964), who only have a single 30 year period of 

data to examine. Mostly, one comes to this idea by taking standard deviaKons of short period 

returns (which one can see in an intuiKve way), and extrapolaKng known staKsKcal properKes 

about how standard deviaKon changes with horizon under the assumpKons in quesKon. Without 

this framework, it is quite intuiKve to do what Fisher and Lorie (1964) do, and take the single long 

horizon outcome and treat it as a singular event, perhaps with some interest in sub-periods. We 

submit, however, that one is unlikely to think about the volaKlity of 30-year returns (which they 

could not even compute) if one has not first thought about the volaKlity of one-year or one-month 

returns (which they could compute, but which we can concretely observe that they failed to do).  

A modern reader might be apt to wonder if this is simply due to an incomplete search, 

and that there may have been dozens of other papers doing similar exercises that we have failed 
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to uncover. The principal reason this seems unlikely is that the amount of work required to 

compute a value-weighted return, in data collecKon and manual calculaKons, was enormous, and 

so the number of people aIempKng it was relaKvely small. As Cowles (1938) describes: 

“Some idea of the magnitude of the project may be indicated by the fact that over 

1,500,000 work sheet entries were made, requiring 25,000 computer hours” 

“Computer” here in 1938 means “a person who computes”, not the modern version of a 

mechanical or electronic device. As a maIer of pure historical fact, none of the papers prior to 

Markowitz (1952) where one might expect to see a standard deviaKon of returns computed ever 

do so, and generally do not discuss the concept at all, even in vague or imprecise terms.  

6.2 (Lawrence) Fisher (1965), and the persistence of ‘probability of loss’  

 The strongest evidence for “risk as chances of long-horizon loss” as the primary way of 

viewing risk is that not only was it prominent before Markowitz (1952), it even maintained 

considerably popularity even a`erwards. Papers like Dirks (1958) reference the concept briefly in 

various forms. However, the clearest demonstraKon of the prominence of this risk metric even 

afer Markowitz (1952) is Fisher (1965). This was the second of the CRSP papers, afer Fisher and 

Lorie (1964), which introduced formal definiKons of returns (especially for dealing with different 

corporate events), and a database that standardized them. Unlike the criKque in Hayes (1950) 

that the performance metric is ambiguous, the risk of loss here is applied to the well-defined 

returns series from Fisher and Lorie (1964). 

All three early CRSP papers (Fisher and Lorie (1964), Fisher (1965) Fisher (1966)) focus on 

properKes of newly-created market and stock returns, but do not compute a standard deviaKon 

of returns. For Fisher and Lorie (1964), the first on market returns, one might charitably assume 

it is because they were not discussing risk, but if they had, they would measure it as standard 

deviaKon, like Markowitz (1952). This view becomes untenable when seeing how risk is treated 

in Fisher (1965). The paper studies individual stock returns over every possible period of mulK-

year performance and reports the geometric average returns. These geometric averages are just 

described as “the rate of return”, singular, for each combinaKon of stock and Kme-period, 

consistent with the long-horizon, cumulaKve focus for performance. The conclusion of Fisher 
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(1965) makes clear that i) “returns” are geometric average returns over long horizons, and ii) risk 

is considered as the discrete category of losing money over this horizon: 

“The variability of rates of return is much greater for short-term investments than it is for 

long-term investments. Therefore, on the average the probability of a gain on a long-term 

investment was substan*ally greater than 78 per cent. … The results of this study do not 

conflict with the belief that there is a substan*al chance of losing money on an investment 

in an individual common stock. There were, however, few long periods during the last forty 

years when the chances of loss were as great as the chances of gain; and the factors which 

have made investment in compe*ng media less risky in recent years have also operated to 

make investment in common stocks less risky.” 

These statements emphasize that “probability of a gain on long term investments” is the main 

concepKon of risk. This is mirrored in both the stated conclusions and the choice of numbers 

displayed. Table 3 reports the fracKon of stocks at a gain at each horizon. Variability is considered 

only as the interquarKle range of the geometric averages (that is, how wide is the distribuKon 

across stocks of geometric average returns for that stock, given the horizon). The variability of 

single-period returns is not measured or discussed anywhere.  

Finally, the first sentence above is especially telling – “the variability of rates of return is 

much greater for short-term investments than long-term investments”. Superficially, Fisher 

(1965)’s discussion of the variability of returns might lead one to believe that he is following some 

kind of Markowitz (1952) concepKon of risk as standard deviaKon. The first obstacle to this is that 

the only numbers displayed are averages, and the variability of the average, not the variability of 

the single period returns. Strikingly, his claimed result that variability is higher at short horizons 

than long ones only makes sense for average returns, not single-period returns. If stock returns 

are i.i.d., the standard deviaKon of single-period returns does not increase or decrease on average 

depending on how many years’ data are used.8 If cumulaKve returns are used, standard deviaKons 

of returns are larger at long horizons than short horizons. But if the average return is used, then 

the variance of these averages decreases with the square root of the number of observaKons, 

 
8 That is to say, sample standard devia8ons themselves get less vola8le rela8ve to true standard devia8ons as n 
increases, but they do not increase or decrease on average as the number of observa8ons changes.  
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according to the Central Limit Theorem. Hence the Fisher (1965) concepKon – “variability of 

returns” decreases at long horizons. There is no way to reconcile this claim with thinking of 

“variability of returns” as the standard deviaKon of single-period returns.  

The standard deviaKon of single period returns was simply not an IntuiKve staKsKc to be 

calculated, even afer the compuKng and data barriers made it feasible to do so. This suggests 

that investors did not conceptualize it as being of parKcularly strong relevance to the investment 

problem they were undertaking, consistent with the conceptual literature discussed prior.  

6.3 Lintner (1965) is the first published market standard devia*on 

While the concept of standard deviaKon of returns as a risk measure was developed in 

Markowitz (1952), it did not seem to occur to people to apply it to the market poroolio unKl the 

development of the CAPM. The earliest example of a computed standard deviaKon for any kind 

of market performance measure that we were able to locate was in Lintner (1965), one of the 

seminal papers developing the CAPM. The other two famous CAPM papers, Sharpe (1964) and 

Mossin (1966), have no data at all, not even numerical examples or indicaKons of market returns.  

Lintner (1965) was an excepKon, containing an empirical secKon that computed a standard 

deviaKon of the S&P Price Index (which is not actually a return), and compared this with individual 

stock returns (failing to note the difference of units). This market standard deviaKon result is only 

contained in a footnote, however, and is not a major focus of the paper 

Afer Lintner (1965), stock-level and market-level standard deviaKons were computed 

with some regularity, though like in Lintner (1965), they were mostly not the main point of the 

paper. Grubel (1968) computes market standard deviaKons over a five year period for esKmaKng 

the gains to internaKonal diversificaKon. Smith (1969) computes the standard deviaKon of various 

market indices for a version of poroolio theory that uses index correlaKons to generate 

covariances. Lintner (1970) computes market means and standard deviaKons to compute the 

market price of risk under a CAPM, though only using quite imprecise measures.  

The first paper to consider the mean and standard deviaKon of market returns as a 

principal focus was Friend and Blume (1975). This was in the context of a similar risk/return 

quanKficaKon exercise to the equity premium puzzle in Mehra and PrescoI (1985), but using 
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mean and standard deviaKon outcomes instead of consumpKon. They describe the relaKve lack 

of interest in market return properKes up to that point in the very first sentence of their paper: 

 “A striking characteris*c of recent research on capital asset pricing is the paucity of 

empirical work on the determinants of the market price of risk in contrast to the 

abundance of work on the interrela*onships of the risk premiums among different risky 

assets.” 

Most of the research focus up to this point had been on the cross-secKonal implicaKons of the 

CAPM, such as tests of the relaKonship between market betas and expected returns in Fama and 

Macbeth (1973) and Black, Jensen and Scholes (1972). The focus on market risk-to-reward raKos 

only developed gradually. The CAPM model is ofen taught today by noKng that the slope of the 

Capital AllocaKon Line is the Sharpe RaKo of the market, and this reflects the reward-to-risk raKo 

of the market itself. But this descripKon is not contained in Sharpe (1964), and the Sharpe RaKo 

is only Introduced in Sharpe (1966) for evaluaKng mutual fund performance, and is placed 

alongside (and deemed less useful than) the Treynor raKo of Expected Excess Return / Beta.   

6. Risk-Related Words in New York Times and Wall Street Journal  

Most of this paper has focused on language and concepts in books and academic arKcles. This is 

both for the considerable informaKon contained in the citaKons they use, and because they tend 

to have extended discussions of finance concepts that are illuminaKng for understanding the 

mindset involved. We next confirm that the trends we described above are mirrored in 

discussions in newspapers. We examine the New York Times Financial Markets column since 

1905, and the Wall Street Journal “Abreast of the Market” column since 1926, from Garcia (2013). 

We began with a short list of risk-related words, and asked Claude Code to analyze the 

arKcles for these words, and suggest other related terms and synonyms that appear which we 

had not thought of. From this, we generated a set of search terms, which we classify into broad 

categories that we think capture related underlying concepts. These are: 

1. Pure Psychology = {Fear, JiIer*, Panic, Turmoil} 

2. Price-Related & EmoKonally Laden = {Crash, Plunge, Whipsaw, Meltdown} 

3. Price-Related & Neutral = {Downturn, Sell-off, CorrecKon} 

4. Economic InterpretaKons = {Bubble, Crisis, Contagion} 
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5. Risk-Related & Neutral = {Fluctuat*, Instability, Uncertainty, VolaKl*, Standard 

DeviaKon, Turbulence, Risk} 

Since our interest is in the long-horizon relaKve frequency of these ideas, we compute counts for 

each word (or word category) as a fracKon of all risk-related words, over rolling ten-year periods 

across both newspapers (so the earliest 10 year window ends in 1914, and the last ends in 2007). 

 We begin with the quesKon most central to our paper – the rise in terms that approximate 

the standard deviaKon of returns. While we include “standard deviaKon” as a possible risk term, 

it is almost never used, appearing only 14 Kmes in over 100 years, with only one such menKon 

before 1987. Instead, we focus on “volaKlity”, which has both a colloquial and staKsKcal meaning. 

Because we are interested in which terms are relaKvely more common, rather than changes in 

the level of risk, we measure each risk term as the fracKon of all risk-related words used. We 

compute this both on an annual basis, and on a rolling ten year basis.  

We show this paIern in Figure 1, which confirms the principal arguments of the paper. 

We study the frequency of the string “volaKl*” (e.g. volaKle, volaKlity) relaKve to the rest of the 

risk-related terms. Concepts of volaKlity were a relaKvely minor fracKon of words unKl the 1950s. 

In the first 10 year window ending in 1915, “volaKl*” made up only 0.3% of all risk-related terms. 

The usage began to climb afer Markowitz (1952), and ended the sample in 2007 making up 10.5% 

of all risk-related terms. When we use a Wald test to test for a single structural break at an 

unknown date (based on annual values), it idenKfies the break point at 1962, with a p-value less 

than 0.0001. This date is close to our previously discussed rise in academic discussion of standard 

deviaKons in the early 1960s, and supports the central thesis of our paper. 

 If people were not talking about volaKlity early on, what were they talking about? Figure 

2 shows the three most frequently used words for each rolling 10 year period.  UnKl the late 

1950s, the top 3 most common risk words alternated between “Uncertainty”, “Fear”, and 

“Fluctuat*”, with some instances of “Panic”.  StarKng in 1960, there began the rise of words like 

“Sell-Off”, “CorrecKon”, and “Plunge”, as well as “VolaKl*” and “Risk”. 

IniKally, discussions of risk tended to use subjecKve concepts, or describe investor 

emoKons, rather than actual price movements. The 1950s and 1960s saw an increase in words 
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describing recent price movements, and towards language about risk that mapped closer to the 

staKsKcal measures of risk and volaKlity that grew in popularity afer Markowitz (1952).  

 In order to beIer show changes in these category levels, in Figure 3, we plot the fracKon 

of words in each of the broad categories above. At the start of the sample the two largest 

categories were “Risk, Neutral” (49.6% of all risk words) and “Pure Psychology” (41.5% of risk 

words). Other categories were small: 3.3% for neutral price movement descripKons, 3.3% for 

economic interpretaKon terms, and 2.3% for emoKonally laded price movement descripKons. By 

the end of the sample, the last 3 categories had all grown at the expense of the first two. In 2007, 

neutral risk terms were 33.3%, pure psychology was 22.2%, neutral price descripKons were 

18.1%, emoKonally laden price descripKons were 16.6%, and economic interpretaKons were 

9.7%. The large increase in descripKons of prices began in the 1950s and 1960s. 

 In Figure 4, we plot the frequency of words within each category above. Panel A examines 

words within pure psychology. At the start of the sample, “Fear” was 52.8% of psychology terms, 

and “Panic” was 46.3%. Over Kme, however, “Fear” maintained its overall popularity (being 74.2% 

of the category in 2007), while “Panic” declined in usage considerably, being only 6.7% of the 

category by the end. In overall prevalence in 1915, “Fear” and “Panic” were 22% and 19% of all 

risk words (ranks 2 and 4). By the end of the sample, “Fear” was sKll popular, being the top ranked 

word at 16% in 2007. “Panic” had fallen to 14th rank and 1.5% of words. Within psychology, the 

baseline understanding shifed from panic, which is generally irraKonal, to fear, which can be 

raKonal or irraKonal depending on circumstance. The early view that market declines were simply 

panic fits in with the generally low focus on stock prices as sources of important informaKon.  

 Figure 2 Panel B examines the category of neutral risk words. At the start of the sample, 

the two main neutral risk words were essenKally qualitaKve in nature – “Uncertainty” (47.0% of 

category) and “Fluctuat*” (41.8% of category). These words were also important overall. In 1915, 

“Uncertainty” and “Fluctuat*” were ranked first and third among all risk-related, at 23% and 21% 

of risk words.  By the end of the sample, uncertainty was only ranked 6th (6% of risk words), while 

“Fluctuat*” was down to 15th, and less than 1% of risk words. Even within the category, 

“Uncertainty” was only 17.4% of words in 2007, while “Fluctuat*” was only 2.7% of the category.  
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The two terms that grew to replace them were “VolaKl*” and “Risk”. “VolaKl*” grew from 

only 0.7% of the category in 1915, to 31.4% of the category in 2007, as discussed previously.   

“Risk” grew from 9.8% of the category in 1915 to 44.8% of the category. Meanwhile, the graph 

shows the usage of “standard deviaKon”, but this is so infrequent as to not actually be visible. 

Conceptually, this shif represented a change from a mostly subjecKve awareness of price 

changes and economic outcomes, to terms conceptually closer to modern understandings of risk 

and standard deviaKon (volaKlity, when annualized). The large increase in focus on neutral 

descripKons of price changes included words like “CorrecKon” and “Sell-Off”, shown in Panel C. 

“Sell-Off” peaked in 1963 as the top-ranked risk word, at 17% of risk words. “CorrecKon” peaked 

in 1964 as the second-ranked risk word, at 13. 

In terms of emoKonally laden descripKons of prices (Panel D), “Crash” and “Plunge” 

alternaKve in importance, with “Plunge” becoming more important by the end of the sample. In 

terms of economic interpretaKons (Panel E), “Crisis” was always the largest term, with “Bubble” 

rising in importance towards the end of the sample.  

7 Aggregate ConsumpBon Risk Was Not Considered UnBl Lucas (1978) 

Finally, while most of our discussion has been of risk as the standard deviaKon of market 

returns, the risk measure that Mehra and PrescoI (1985) consider is consumpKon covariances. 

This last development occurred very late. For example, the text books of Fama and Miller (1972) 

and Fama (1976) aIempt to layout the most important theoreKcal and empirical components to 

understanding financial markets. ConsumpKon, and the hedging of consumpKon risk as relevant 

to the equity premium is absent from both textbooks. Even Friend and Blume (1975), which 

studied the risk/reward tradeoff in the market, did so in Sharpe raKo terms, not consumpKon 

covariances. This may seem like a small disKncKon, but it is quanKtaKvely important – the actual 

calibraKon of risk aversion to mean and standard deviaKon of market returns in Friend and Blume 

(1975) produces numbers that Mehra and PrescoI (1985) judge to be somewhat sensible, and 

not an obvious puzzle (as opposed to the quanKficaKon that comes from a consumpKon focus).  

The reason consumpKon was not a focus at this stage was that in the original CAPM, 

investors put all their wealth in financial assets for a single period, so the volaKlity of those assets 

was the volaKlity of their wealth and their consumpKon, and thus the driver of market risk. In 
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Merton (1973)’s intertemporal CAPM, in a parKal equilibrium sehng risk includes not just the 

market poroolio, but changes in economic state variables (lef unspecified in Merton (1973), 

although changes in interest rates are given as an example). 

The idea that risk comes from correlaKon with aggregate consumpKon growth comes 

from the pioneering work of Lucas (1978). The modern understanding of the intertemporal CAPM 

is that it resolves in general equilibrium to a single aggregate consumpKon risk variable. But this 

understanding was only developed in Breeden (1979), and before this it was not clear that the 

parKal equilibrium setup in Merton (1973) with mulKple economic state variables collapse to 

aggregate consumpKon as the only source of risk when solved in general equilibrium. 

Like for stock market volaKlity, empirical interest in the correlaKon between stock returns 

and aggregate consumpKon growth only came afer theoreKcal models on the subject. The first 

empirical examinaKon was in Grossman and Shiller (1981), only 4 years before Mehra and 

PrescoI (1985) framed the equity premium puzzle. Earlier papers on correlaKons between stock 

returns and economic variables did not consider consumpKon growth to be important. For 

instance, Smith (1969) examines correlaKons with gross naKonal product, CPI, industrial 

producKon, the Business Week index, and the money supply, but not consumpKon growth. 

Empirical analysis of the consumpKon-based model using the newly-developed 

generalized method of moments was also done in Hansen and Singleton (1982). The absence of 

this technique prior to this Kme also helps partly explain the relaKvely imprecise earlier 

calibraKon in Friend and Blume (1975). In other words, the theoreKcal understanding of the 

importance of consumpKon only came about shortly before the actual posing of the equity 

premium puzzle. Mehra and PrescoI (1985) themselves consider whether equity returns and the 

risk-free rate from 1889-1978 can be explained by an equilibrium class of consumpKon-based 

models. Having found that they cannot, they argue in the introducKon: 

“Our conclusion is that most likely some equilibrium model with a fric*on will be the one 

that successfully accounts for the large equity premium.” 

The raKonal expectaKons assumpKon in Mehra and PrescoI (1985) presumes that the marginal 

investor was behaving consistent with the model from the start of the period – having the 

necessary data, knowing the relevant parameters, framing the problem correctly, etc. Our analysis 
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suggests a very different answer –Mehra and PrescoI (1985) were probably the first people to 

have thought about the equity premium in the terms that they did, and quanKfy whether it made 

sense. Previous generaKons of investors had goIen the answer wrong at least partly because they 

lacked the basic understanding and data needed to even frame the problem correctly.  

It Is worth pondering what level of insight and talent was needed to make not just the 

final step in the intuiKon, but even intermediate steps. Many of the important intermediate 

papers were Nobel Prize-level insights -  Markowitz, Sharpe, Miller, Modigliani, Lucas, Shiller, 

Hansen, PrescoI. The full understanding involved contribuKons from all of them. It would seem 

unlikely, even before examining the empirical evidence, that the average investor decades earlier 

understand as much or more about finance than these authors. In one view, the enKre historical 

analysis we have carried out seems almost superfluous. But it is not superfluous. The framing of 

the equity premium puzzle treats it as enKrely serious – did the man in the street decades prior 

have a level of understanding greater not only than these individual Nobel Prize winners, but also 

greater than the sum of all of them? The answer, it appears, is no. 

We know, trivially, that academics didn’t already know about the puzzle, because old and 

well-understood facts rarely generate 9000-odd citaKons like Mehra and PrescoI (1985) did. The 

more subtle quesKon is whether investors in markets had a superior understanding. This is not 

actually obvious – perhaps real market parKcipants were beIer informed and beIer incenKvized 

to get the answer correct than academics at the Kme. However, we already have large sample 

evidence already on the quesKon of “do academic publicaKons in finance generally come as a 

surprise to market parKcipants?”. McLean and PonKff (2016) study 97 return anomalies, and show 

how the returns to the strategies decline afer publicaKon. Importantly, they disKnguish data 

mining from the effects of publicaKon by comparing the period afer the original sample ends, 

but before the paper was published. They esKmate a 32% decline in returns specifically due to 

publicaKon alone. Indeed, they argue credibly that this is actually a lower bound on the effects of 

publicaKon, because some anomalies were publicly disclosed in working paper form even before 

the publicaKon date, so the earlier decline in returns can also be due to publicaKon.  

None of the returns anomalies that McLean and PonKff (2016) study speak directly to 

knowledge of the equity premium specifically. But they show quite persuasively that there are 
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strong reasons to think that academic research may in general not be well appreciated by 

investors, even for return anomalies where the financial incenKves for investors to discover and 

trade on them are enormous. This adds further to the defensibility of the conclusion that 

investors simply didn’t know the things Mehra and PrescoI (1985) were tesKng. 

We note a similar paIern is apparent in financial products. Many of the broad shifs in 

how investors broadly implement investment strategies can draw their origins from evoluKons in 

the finance literature. The widespread growth of well diversified mutual funds can be viewed as 

driven in part by Markowitz’s findings. The growth of index funds reflects the rising prominence 

of beliefs in market efficiency. Growth of value and momentum in industry, and quanKtaKve 

strategies more broadly, reflected the findings of Fama and French and Jegadeesh and Titman’s 

results. Many finance academics are recruited to industry to implement their ideas. None of these 

paIerns is consistent with academics being the last to know. Academic advances in knowledge 

appear to represent general advances in knowledge for market parKcipants as a whole.  

7.1 The modern relevance of old ideas 

The ideas that we document were the best aIempts that smart people could come up 

with at the Kme given their limited knowledge. The history we document shows modern ideas 

about risk are far from intuiKve. Many investors do not receive or seek out financial educaKon. 

For such an investor, the pre-Markowitz idea of invesKng may well hold more intuiKve appeal. 

Graham and Dodd (discussed at length above) just released its seventh ediKon in 2023. As of May 

2026, it ranks #8  on Amazon in Investment Poroolio Management and #13 in Investment Analysis 

and Strategy, with an overall rank of about 160,000. Graham (1949)  released a new ediKon in 

2026 and it sells at an extremely high rate, currently the #5 book in stock market invesKng and 

the #2,067 book overall on Amazon. These books likely remain popular not due to historical 

interest, but rather because investors view their lessons as relevant to their decisions today.  

Another example is the growth of structured products with capital guarantees. These 

products, parKcularly popular in Europe, offer equity exposure with a guarantee of a total return 

of capital. In other words, these are products designed explicitly to cater to investors focusing on 

the concepKon of risk that dominated prior to Markowitz’s revelaKons. The explosive growth of 
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these products, suggests that many investors sKll frame investments consistent with the 

confusion that existed in the early finance literature.  

8 Conclusion 

In this paper, we examine the quesKon of “when did investors actually have a modern 

understanding of risk in financial markets?”. The answer can be stated surprisingly crisply: in the 

1960s at the earliest. Between 1924 and the 1960s, thinking was dominated by loose analogies 

to bonds that mostly considered long horizon outcomes, with risk as the probability of losing 

money at a long horizon. Before 1924, thinking was even more vague, either viewing equiKes as 

“speculaKons” akin to gambling, or (in more sophisKcated forms) as a way to bet on inflaKon. 

Our results serve as a cauKonary note for authors trying to solve a problem of lack of data 

in modern periods by collecKng addiKonal data from further in the past.9 While this task can be 

valuable in certain sehngs, it is important to consider whether the understanding of the people 

involved for the quesKon of interest was radically different in the past. We document that the 

understanding of equity risk in the early 20th century was very different to that in the mid 20th 

century, which was different again from that later in the 20th century.  

We also make a methodological contribuKon, by arguing for the importance of close 

reading of historical arKcles. Historical wriKngs ought to be considered important evidence of 

beliefs that archival data cannot supply. “Close reading” here necessitates reading the original 

arKcles, not just later authors’ summaries of them. More importantly, it involves trying to 

understand the worldview behind the statements, which is ofen more elusive. For instance, our 

claim that early authors mostly thought about stocks using imperfect analogies to bonds is not 

something most authors explicitly stated, nor were they necessarily aware of it themselves.  

Finally, our paper is also intended as part criKque and part correcKve of some of the other 

papers on the history of financial thought.  There is someKmes a tendency to take a “glass is half 

full” perspecKve on historical authors. Papers like Goetzmann and Ibbotson (2005) and Dimand 

(2007) provide excellent summaries of many of the important historical arKcles, but can be overly 

charitable (in our opinion) in filling in gaps and omissions in historical work with contemporary 

 
9 e.g. Linnainmaa and Roberts (2018), who study accoun8ng anomalies before the standard Computstat data in the 
1960s, Goetzmann and Huang (2018) who study momentum in Imperial Russia 
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understanding. Showing how historical wriKng influenced, reflected and presaged later 

formalizaKons is a fine and important task. However, it is important to not neglect the second 

component – understanding the ways that historical authors gave arguments that were 

incomplete, confused, or simply wrong according to modern understanding.  

When done properly, this task is not intended to mock or diminish the contribuKons of 

these early authors – quite the contrary. It is only by properly understanding past mistakes and 

past confusion that we can appreciate how hard it is to make genuine advancements in 

knowledge. We can see which papers represented important parKal insights, even if they were 

ulKmately incomplete. For instance, Irving Fisher is frequently cited in this paper as showing early, 

parKally confused ideas. But this is because the scale of his contribuKons was very large and 

innovaKve, and it was difficult to get the enKre answer right the first Kme. An appreciaKon of 

both the insights and the mistakes leads one to beIer appreciate the difficulty of what early 

writers were trying to undertake. It also provides a useful, salutary and humbling perspecKve - to 

reflect on how our own work may be perceived years or decades hence (if we are lucky!), when 

we become the judged, rather than the judges.  
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Figure 1 – Frequency of “VolaBl*” as FracBon of All Risk-Related Words 
 
 

 
 

This Figure plots the number of uses of the string “vola8le*” (i.e. vola8le, vola8lity) as a frac8on of all risk-terms 
appearing in the Wall Street Journal “Abreast of the Market” or New York Times Financial Markets column, between 
1905 and 2007. The lighter gray line plots individual year’s values, the heavier black line plots the ten-year rolling 
average. Ver8cal dashed lines indicate i) the publica8on year of Markowitz (1952), and ii) the date iden8fied for a 
single structural break (1962) using a Supremum-Wald test on the annual values, with a p-value less than 0.0001 
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Figure 2 – Most Popular Risk-Related Words By Year 

 
 

This Figure plots the three most common risk-related words appearing in the Wall Street Journal “Abreast of the 
Market” or New York Times Financial Markets column, between 1905 and 2007 (with each year represen8ng ranks 
over the previous rolling 10 years). Rank 1 is the most common word, and rank 3 is the third most common.  
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Figure 3 – Frequency of Risk-Word Categories in New York Times and Wall Street Journal 

 

 
 

This Figure plots the frac8on of all risk-related words across different categories of risk-terms appearing in the Wall 
Street Journal “Abreast of the Market” or New York Times Financial Markets column, between 1905 and 2007. Each 
ploded year takes the previous ten years’ worth of ar8cles across both papers, and computes the category total 
frac8on of all risk-related words (i.e. all words in any category). The categories and words corresponding to them 
are: “Pure Psychology” = {Fear, Jider*, Panic, Turmoil}, “Price-Related & Emo8onally Laden” = {Crash, Plunge, 
Whipsaw, Meltdown}, “Price-Related & Neutral” = {Downturn, Sell-off, Correc8on}, “Economic Interpreta8ons” = 
{Bubble, Crisis, Contagion}, “Risk-Related & Neutral” = {Fluctuat*, Instability, Uncertainty, Vola8l*, Standard 
Devia8on, Turbulence, Risk} 
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Figure 4 – Frequency of Risk-Related Words Within Each Category in NYT and WSJ 
Panel A – Pure Psychology 

 
Panel B – Neutral Risk Terms 
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Panel C – Neutral DescripBons of Price Changes 

 
Panel D – EmoBonally Laden DescripBons of Price Changes 
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Panel E – Economic InterpretaBons 

 
 

This Figure plots the frac8on of all risk-related words within each different categories of risk-terms appearing in the 
Wall Street Journal “Abreast of the Market” or New York Times Financial Markets column, between 1905 and 2007. 
Each ploded year takes the previous ten years’ worth of ar8cles across both papers, and computes the category total 
frac8on of all risk-related words (i.e. all words in any category). The categories and words corresponding to them are: 
“Pure Psychology” = {Fear, Jider*, Panic, Turmoil} (Panel A), “Risk-Related & Neutral” = {Fluctuat*, Instability, 
Uncertainty, Vola8l*, Standard Devia8on, Turbulence, Risk}  (Panel B), “Price-Related & Neutral” = {Downturn, Sell-
off, Correc8on} (Panel C), “Price-Related & Emo8onally Laden” = {Crash, Plunge, Whipsaw, Meltdown} (Panel D) and 
“Economic Interpreta8ons” = {Bubble, Crisis, Contagion} (Panel E). 

  


