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At the Q Group in Palm Beach, Florida, on May 7, 2018, Robin Greenwood, a Harvard 
finance professor, presented a paper, “Bubbles for Fama,” that he co-authored with 
Andrei Shleifer and Yang You.1 The Q Group is a discussion group where directors of 
research and other senior investment professionals interact with finance academics. 
Founded in 1966, and conducting two seminars per year, the group’s full name is the 
Institute for Quantitative Research in Finance. 
 

§ 
 
Who is Eugene Fama and why does he need bubbles? Almost everyone has heard of 
Fama, the Nobel Prize-winning University of Chicago finance professor who first 
developed the Efficient Market Hypothesis (EMH) in the 1960s. Fama, a wunderkind 
who reportedly finished the Ph.D. program at that university’s business school faster 
than any other candidate before or since, was also one of the few authors ever to have 
his whole Ph.D. dissertation reproduced in a major journal.2  
 
THE EFFICIENT MARKET HYPOTHESIS 
In a story that’s familiar to most readers, the EMH says that stock prices either reflect all 
available information (the strong form of the EMH), all publicly available information 
(the semi-strong form), or all past price movements (the weak form). If that is the case, 
then stock prices are fair and it is impossible to beat the market other than by luck or 
random variation. As an early finance professor put it in his classroom, “the price is 
right,” a phrase that he repeated by waving his hands wildly and shouting, a practice 
that I’m sure drove his students to distraction (but also convinced many of them). 
 
The EMH was so logically sound, and Fama’s presentation of it so persuasive, that for 
decades (roughly 1965-1985) it was difficult for academics to get evidence against the 
EMH published. It was thought that the evidence had to be wrong because the theory 
was so self-evidently right. Opponents of the EMH were treated as flat-earthers. 
Attitudes toward the EMH have softened as behavioral finance, which admits of the 
possibility that the price isn’t always right and active management isn’t always fruitless, 
became respectable in the 1990s and later.3                                                         
1 Greenwood, Robin, Andrei Shleifer, and Yang You. 2017. “Bubbles for Fama,” 
https://www.hbs.edu/faculty/initiatives/behavioral-finance-and-financial-stability/Documents/2017-
11%20Bubbles%20for%20Fama.pdf. The article is forthcoming in the Journal of Financial Economics.  

2 Fama, Eugene F. 1965. “The Behavior of Stock-Market Prices.” The Journal of Business, Vol. 38, No. 1 
(January), pp. 34-105.  

3 The increased respectability of non-EMH views was certified by the Nobel committee in its awarding of 
the 2002 prize to Daniel Kahneman, a psychologist whose work greatly influenced behavioral finance, and 
the 2017 prize to Richard Thaler, a behavioral finance pioneer.  Fama did not win the prize until 2013. See 
my articles on Kahneman at https://larrysiegeldotorg.files.wordpress.com/2017/02/ 
siegel_ap_bromance_2017_02_10.pdf and Thaler at https://larrysiegeldotorg.files.wordpress.com/ 
2015/06/siegel_misbehaving-thaler-review.pdf.  
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THREE HUNDRED YEARS OF BUBBLES — OR MAYBE NOT 
Observers have thought they could perceive bubbles in markets since the 1720s, when 
the South Sea Bubble, so named at the time, was followed by a Bubble Act passed by 
Parliament to prevent bubbles from reoccurring. A bubble is a situation where a large 
increase in the price of something implies the expectation, although perhaps not the 
guarantee, of a large subsequent price decline. Researchers have identified hundreds 
of possible bubbles since then, including the U.S. stock market in 1929, the Japanese 
stock market in 1989, the NASDAQ in 1999, commodity prices at various times, and 
U.S. housing in 2006-2008. 
 
But if prices are fair, there cannot be such a thing as a bubble. And that is the position 
that Fama has taken:  
 

For bubbles, I want a systematic way of identifying them. It’s a simple 
proposition. You have to be able to predict that there is some end to [the 
bubble, when the price trend reverses]. All the tests people have done trying to 
do that don’t work. Statistically, people have not come up with ways of 
identifying bubbles.4 

 
BURSTING FAMA’S BUBBLE 
Greenwood and his co-authors sought to test this proposition. If large price increases in 
an asset are typically followed by large declines, then it makes sense to talk about the 
existence of bubbles, and to try to identify them to avoid participating in the large 
subsequent decline. If that is not the case, we need to do something else. 
 
“People get angry,” reported Greenwood, when faced with the claim that a particular 
market is in a bubble. Which people? Academics, who are still in thrall to Fama’s EMH 
of 1965, which strongly implies that bubbles can’t exist. (Academics are an odd bunch. 
I get angry — well, a little — for the opposite reason: when I have to pay what appears 
to be a bubbly price for a stock or fund that, as a result, has little hope of producing a 
profit over any reasonable time frame. So I don’t buy it.) 
 
Greenwood reports being told that “it’s easy after the fact to say there was a price rise 
then a decline, so it’s a ‘bubble’ — or it’s a bubble if the current price, or price history, 
suggests a crash in the future.” But, a priori, Greenwood perceived some merit in the 
idea that bubbles exist. So, with his co-authors, he designed a series of tests, which are 
the topic of “Bubbles for Fama.” 
 
DESIGN OF THE STUDY 
The authors catalogues all of the episodes since 1928 in which stock prices in a U.S. 
industry have increased by over 100%, either in raw terms (absolute return) or in excess 
of the market’s returns, over a period of two years or less. They used the industry 
criterion because “most bubbles have a strong industry component” — dot coms in 
the 1990s; new-economy industries of the time such as utilities and radio in the 1920s.  
 
                                                         
4 Fama, Eugene F. 2016. “Are markets efficient?” (video), Chicago Booth Review (June 30). Available at 
http://review.chicagobooth.edu/economics/2016/video/are-markets-efficient    
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They identified 40 such episodes in U.S. data, and analyzed: 
• Average returns post price run-up 
• The likelihood of a crash after a large price run-up 
• Whether other features of the price run-up can help forecast a crash, and in 

doing so, help an investor earn abnormal returns from “timing the bubble” 
 
After conducting this analysis, the authors repeated it on international sector returns in 
34 countries, developed and emerging, going back to the 1980s. 
 
GREENWOOD’S RESULTS 
“Fama is right about average returns,” Greenwood reported. “After a price run-up, the 
price is about right; excess returns are mediocre but not sharply negative.” He noted 
that returns were typically negative after large run-ups, but even those negative returns 
did not, on average, constitute crashes. 
 
However, high past returns are associated with a dramatically higher probability of a 
crash (defined as a 40% decline or more). In other words, if there is a large run-up in a 
given industry, the industry is more likely to crash but also more likely to continue its 
price rise, averaging out to performance that is more or less normal, but much worse or 
much better than normal in the individual instances. In fact, starting at the moment the 
“bubble” or large past price rise is identified, the price went up another 30% on 
average — even for episodes identified ex post as resulting in a crash. Momentum is 
powerful. 
 
Exhibit 1 shows Greenwood et al.’s results for U.S. markets. Over 1928-2012, there 
were 40 qualifying price run-ups and 21 of them crashed. Thus, the probability of a 
crash after a price run-up is slightly over 50%, while the unconditional probability of an 
industry crash (irrespective of whether there was a price run-up) is only 14%. 
 
EXHIBIT 1 
RETURNS FOR INDUSTRIES FOLLOWING STOCK PRICE RUN-UPS OF 100% OR MORE IN 
TWO YEARS, UNITED STATES, 1928-2012 
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Exhibit 2 shows the results for international markets. Over 1987-2012, there were 107 
qualifying price run-ups in 31 countries; 53 of these, again about 50%, crashed.  
 
EXHIBIT 2 
RETURNS FOR INDUSTRIES FOLLOWING STOCK PRICE RUN-UPS OF 100% OR MORE IN 
TWO YEARS, INTERNATIONAL MARKETS, 38 COUNTRIES, 1987-2012 

 
                
FORECASTING CRASHES AFTER A PRICE RUN-UP  
So there is something qualitatively different about performance after a large price run-
up: it’s much more likely to be very good or very bad, like the little girl with the little 
curl. This is a potentially very profitable finding if we can identify the characteristics that 
distinguish price run-ups that crash from those that don’t. 
 
The authors tested various characteristics: 

• Volatility and change in volatility 
• Sales growth 
• Book-to-market ratio 
• Turnover 
• New issue and secondary issue activity in the industry  
• Firm age and “age tilt” (age tilt describes whether the price run-up occurred 

disproportionately among the younger firms in the industry) 
• Acceleration (convexity of the price path)  
• CAPE (modified P/E) ratio of the industry 
• Stock price increases among newer firms (relative to older ones) 

 
For the U.S. data, the authors found significant (t > 2) effects for past 2-year return, 
one-year change in volatility, firm age, age tilt, new issuance, and return acceleration. 
The CAPE ratio was almost significant. The results were almost exactly the same for the 
international sample. 
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MAKING MONEY FROM CRASH AVOIDANCE 
Greenwood then described a hypothetical trading strategy that could take advantage 
of the research findings. The strategy is to hold all industries (as in an index fund) until a 
given industry exhibits a characteristic “greater than the corresponding mean [from] 
among crashed price run-ups” in the study sample. Then sell the industry, and never 
buy it back after selling. 

Greenwood commented that the study is subject to various critiques regarding data 
mining. He further cautioned, “there is a tradeoff between false positives and false 
negatives: setting higher thresholds tends to reduce false positives but at the expense 
of more false negatives.”   

GREENWOOD VS. GOETZMANN 
It was interesting to hear Greenwood’s presentation in the light of Will Goetzmann’s 
similarly motivated study, “Bubble Investing: Learning from History,” which he 
presented at the Financial Market History Workshop conducted by the Cambridge (UK) 
Judge Business School on July 23-24, 2015.5 Goetzmann, one of the most 
distinguished financial historians, traced bubbles, and rumors of bubbles, back even 
farther than 1720, to the late 1400s when kuxe, German mining shares, were all the 
rage – even Martin Luther knew about them! (He didn’t buy any.6)  

Focusing on more modern times, Goetzmann found that price rises perceived to be 
bubbles were not, on average, followed by uncommonly bad returns. He wrote, 
“Crashes that gave back prior gains happened only 10% of the time. Market prices 
were more likely to double again following a 100% price boom.” Thus, what appear to 
be bubbles may not be. This finding is consistent with “Bubbles for Fama.” But 
Goetzmann did not take the important last step of trying to determine what 
characteristics separated true bubble episodes from those that merely appeared to be 
(but were large price rises followed by normal or good returns). 

CONCLUSION 
To sum up, it is “perfectly obvious” that there are asset-price bubbles. But a few (not 
many) things that seem perfectly obvious turn out to be wrong. The Earth is not flat; the 
sun and stars do not revolve around it; and it’s not easy to beat low-cost index funds by 
analyzing securities.  

In this case, however, Greenwood, Shleifer, and You have shown that the obvious 
conclusion is right: bubbles exist. But not all large price rises are bubbles. On average, 
large price rises are followed by roughly normal returns. But a much larger percentage 
of them are followed by crashes than one would expect in an ordinary sample without 
the price rises. And it is possible to distinguish, with some predictive accuracy, between 
price rises that are bubbles and those that are not. 
5 In Chambers, David, and Elroy Dimson, editors. 2016. Financial Market History: Reflections on the Past 
for Investors Today. Charlottesville, VA: CFA Institute Research Foundation, 
https://www.cfapubs.org/doi/pdf/10.2470/rf.v2016.n3.12  
6 Luther, in 1554, said, “Ich will kein Kuks haben! Es is Spielgeld und will nicht wuddeln das selbig Geld.” 
“This,” writes Goetzmann [2016], “(roughly) translates as the following: I want no shares! It is play 
[speculative] money, and I will not make this kind of money multiply.”  




