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Economic and Financial Volatility

• Business Cycle Volatility (Burns and Mitchell 1938)
• Excess Stock Market Volatility (Shiller 1981)
• The Stock Market as a leading Indicator (Merton 1980, Stock and Watson 2023)

• Approach to Business Cycles: Fundamental shocks (e.g. TFP) + RE
• Problem: does not give excess stock market volatility

• Conventional “fix”: time varying risk premia + RE
• Problem: hard to measure, and inconsistent with measured expectations of returns



This Paper

• Fundamental shocks + RE
• Data on stock analyst forecasts of individual firms’ future earnings growth
• BGLS (2022): LTG overreacts and predict stock returns

• Expected Long Term Earnings Growth (LTG) for S&P 500 firms accounts for:
• Excess volatility of stock price and volatility in interest rates & credit spreads
• Boom-bust dynamics in investment and other business-cycle indicators

• Reconcile Shiller and Lucas based on Keynes
• Long term profit expectations = Animal spirits
• Volatile long term expectations key to the finance-investment nexus



• Expectations and the Business Cycle (Beaudry and Portier 2006, Lorenzoni
2009, Angeletos et al. 2018-20)

• Departure from rationality and measured expectations
• Reconciliation with Shiller and financial volatility

• Investment cycles (Greenwood et al. 1988, Justiniano et al. 2011)
• Keynes’ volatile animal spirits, not on changing price of investment 
• Later show that high current LTG predicts bad MEI shocks in the future 

• Departures from RE in macro (Gabaix 2019, Bianchi et al. 2021, L’Huillier
et al. 2021, BGST 2020…)

• Underscore importance of Long Term overreaction
• Much to do on understanding origins and propagation 



Roadmap

1. LTG and Financial Markets Volatility
- Shiller’s excess volatility puzzle
- Volatility in bond markets and credit spreads

2. LTG and boom-bust real investment cycles

3. LTG, other BC indicators and the “Marginal Efficiency of Investment”



Shiller’s Excess Volatility Puzzle
• Under constant required return 𝑟𝑟, the stock price is:

𝑝𝑝𝑡𝑡𝑅𝑅 = 𝑑𝑑𝑡𝑡 +
𝑘𝑘 − 𝑟𝑟
1 − 𝛼𝛼

+ �
𝑠𝑠≥0

𝛼𝛼𝑠𝑠𝔼𝔼𝑡𝑡 𝑔𝑔𝑡𝑡+1+𝑠𝑠

• Shiller’s idea: 𝑑𝑑𝑡𝑡 and 𝔼𝔼𝑡𝑡 𝑔𝑔𝑡𝑡+1+𝑠𝑠 vary little.  

• To quantify, he constructed a “rational price” under perfect foresight of dividends

𝑝𝑝𝑡𝑡∗ = 𝑑𝑑𝑡𝑡 +
1 − 𝛼𝛼𝑇𝑇−𝑡𝑡

1 − 𝛼𝛼
𝑘𝑘 − 𝑟𝑟 + �

𝑠𝑠=𝑡𝑡

𝑇𝑇

𝑎𝑎𝑠𝑠−𝑡𝑡 𝑑𝑑𝑠𝑠+1 − 𝑑𝑑𝑠𝑠 + α𝑇𝑇−𝑡𝑡 ∗ 𝑝𝑝2022∗ − 𝑑𝑑2022 ,

conventional values (monthly frequency) 𝛼𝛼 = 0.99, 𝑘𝑘 = 0.0138, 𝑟𝑟 = 8.75%, and 𝑔𝑔 = 5.7%
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Excess Volatility during 1981-2022

Green: actual 𝑝𝑝𝑡𝑡
Blue: rational 𝑝𝑝𝑡𝑡∗



Expectations Based Price Index
• IBES Expectations of earnings per share for 𝑠𝑠 = 1,2 years ahead, and about long

term earnings growth (LTG, over the next business cycle):

𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡,𝑡𝑡+𝑠𝑠 = �
𝑖𝑖∈𝑆𝑆&𝑃𝑃500

𝔼𝔼𝑡𝑡𝑂𝑂 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑡𝑡+𝑠𝑠
𝑄𝑄𝑖𝑖𝑡𝑡
𝐸𝐸𝑡𝑡

, 𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡 = �
𝑖𝑖∈𝑆𝑆&𝑃𝑃500

𝐿𝐿𝐿𝐿𝐺𝐺𝑖𝑖𝑡𝑡
𝐸𝐸𝑖𝑖𝑡𝑡𝑄𝑄𝑖𝑖𝑡𝑡
𝐸𝐸𝑄𝑄

where 𝐸𝐸𝑡𝑡 is the S&P 500 divisor. LTG available starting from 1981

• Earnings Expectations based price index

�𝑝𝑝𝑡𝑡 = 𝑒𝑒𝑡𝑡 +
�𝑘𝑘 − 𝑟𝑟
1 − 𝛼𝛼

+ ln
𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡,𝑡𝑡+1

𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡
+ 𝛼𝛼 ln

𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡,𝑡𝑡+2

𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡,𝑡𝑡+1
+ �

𝑠𝑠=2

10

 𝛼𝛼𝑠𝑠 𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡 +
𝛼𝛼10

1 − 𝛼𝛼
 𝑔𝑔∗

Where �𝑘𝑘 = 0.0123 and 𝑔𝑔∗ set to match average price in 1981-2022
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red line: �𝑝𝑝𝑡𝑡



• Non Rational Expectations? Regress 𝐹𝐹𝐸𝐸𝑡𝑡+ℎ = 𝐸𝐸𝑡𝑡+ℎ 𝑔𝑔𝑡𝑡+ℎ+𝑠𝑠 − 𝑔𝑔𝑡𝑡+ℎ+𝑠𝑠 on 𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡

Volatile Expectations Account for Shiller
   Earnings 

∆p 

Indexes 

∆p∗ ∆p�  

Standard deviation 14.8% 0.7% 14.6% 

95th Conf Interval 13.9%-15.9% 0.6%-0.7% 13.7%-15.6% 

 This table reports the standard deviation and 95th confidence interval of one-year change in: (a) the log of the price of the SP500 index, ∆p, 
(b) the rational benchmark index, ∆p∗ (equation 3), and (c) the price index based on earnings forecasts (Equation 4), ∆�p. The sample period 
is 12/1982 to 12/2022. 

%
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		95th Conf Interval	13.9%-15.9%	0.6%-0.7%	13.7%-15.6%









• Optimism => future disappointment
• BGLS (2022) ties to market inefficiency => LTG is a major predictor of stock returns

• Non Rationality? Use 𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡 to predict 𝐹𝐹𝐸𝐸𝑡𝑡𝑡+𝑠𝑠 = 𝐸𝐸𝑡𝑡𝑡 𝑔𝑔𝑡𝑡𝑡+𝑠𝑠 − 𝑔𝑔𝑡𝑡𝑡+𝑠𝑠, 𝑡𝑡𝑡 ≥ 𝑡𝑡



• LTG can account for stock market volatility despite stable fundamentals. Little,
if any, need for time varying risk premia.

• In fact, excessively volatile beliefs are isomorphic to time varying SDF

𝑟𝑟𝑡𝑡+1
𝑓𝑓 = −𝑙𝑙𝑙𝑙𝑔𝑔𝛽𝛽 −

1
2
𝛾𝛾2𝜎𝜎𝑔𝑔2 + 𝛾𝛾𝛾𝛾𝑔𝑔𝑡𝑡 + 𝛾𝛾𝜔𝜔𝑡𝑡

𝔼𝔼𝑡𝑡 𝑟𝑟𝑡𝑡+1 − 𝑟𝑟𝑡𝑡+1
𝑓𝑓 = 𝛾𝛾𝜎𝜎𝑟𝑟𝑟𝑟 − 𝛾𝛾

𝜎𝜎𝑟𝑟𝑟𝑟
𝜎𝜎𝑟𝑟2

� 𝜔𝜔𝑡𝑡

• But give testable predictions based on the LTG proxy for excess optimism 𝜔𝜔𝑡𝑡
- high 𝜔𝜔𝑡𝑡 comes from good news for risky assets
- and implies systematic future reversal



• We test these predictions using local projections: predict the year on
year change of 𝑦𝑦 (1 year and 10 year t-bill, baa spread)

𝑦𝑦𝑡𝑡+ℎ − 𝑦𝑦𝑡𝑡+ℎ−4 = 𝛾𝛾0 + 𝛾𝛾1∆𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡 + 𝜸𝜸𝑡𝑿𝑿 + 𝑢𝑢𝑡𝑡+ℎ

• The shock is a one standard deviation increase in LTG. Study
predictability of dependent variable for quarters ℎ = 0, 1, … , 10

• Control for 12 lags of: dependent variable, changes in the policy rate,
yearly cpi inflation, S&P500 return





LTG and the Business Cycle

• Link between expectations, finance, and the business cycle: real investment
(see also Ma et al. 2016)

• High current optimism about future earnings encourages firms to invest
and investors to lend (good “animal spirits”)

• Systematic future disappointment of expectations triggers an aggregate
investment reversal (reversal of “animal spirits”)

• Financial and real volatility have a common root: excessively volatile beliefs.
• Local projection for log change in investment/capital. Same structure of controls.



• Sizable effect (a one std dev increase in ∆4LTG is associated with a 2 − 3% increase in investment
growth 3 − 4 quarters later, 0.4 std dev of annual investment growth).

• Is the investment reversal due to disappointment of excess optimism? As a proxy for current
excess optimism, take the systematic forecast error 𝐹𝐹𝐸𝐸𝑡𝑡+𝑠𝑠 predicted by the current LTG level



• Reversals accounted by systematic disappointment of over-optimistic beliefs.  
• Sizable effect. (A std dev increase in �𝐹𝐹𝐸𝐸𝑡𝑡 is associated with a 2% fall in investment growth 7 − 8

quarters later, 0.27 std dev of annual investment growth).



• We can perform the analysis at the firm level to control for all aggregate shocks, 
and for firm level fixed differences in risk, productivity, etc



Connection to the Broader Cycle and Shocks

• On impact, higher LTG acts like a good shock: financial markets and investment go up

• Eventually, higher LTG predicts systematic disappointment. It embodies a systematic
future “bad shock”: financial markets and investment go down

• Similar dynamics in other macro indicators, GDP growth, employment, consumption…

• Systematic disappointment of LTG links to conventional investment (negative) shocks



• Local projections, same ∆𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡 shock, same structure of controls

Local Projections For Other Business Cycle Indicators



Takeaways
• Consistent with Keynes’ hypothesis, long term expectations appear to: i) be

excessively volatile, and ii) reconcile excess financial and business cycle
volatility

• Basic idea: Markets and the economy are more volatile than fundamentals
because overreaction of long term beliefs amplify shocks

• Tests of this mechanism can use direct measurement of expectations, LTG in particular,
and limit the role of “hard to measure” variation in risk premia

• Future work: transmission mechanism, measurement of long term beliefs for various
outcomes.

• Theory of beliefs: where does overreaction come from?



• Beliefs formed from biased sampling of the memory database Ω

• Disproportionately sample outcomes 𝜔𝜔 that are distinctive given data 𝐷𝐷 ⊂ Ω
      - normal earnings growth is likely for many firms, so it is not retrieved after strong growth
 

𝑓𝑓𝐷𝐷𝐷𝐷 𝜔𝜔|𝐷𝐷 ∝ 𝑓𝑓 𝜔𝜔|𝐷𝐷 ⋅
𝑓𝑓 𝜔𝜔|𝐷𝐷
𝑓𝑓 𝜔𝜔| − 𝐷𝐷

𝜃𝜃

BGLS (2023) show that this model tracks stock market expectations over time.

Diagnostic Expectations

2
4



Seriousness of Oxford students 
(reference)

Seriousness of Cambridge students (target)

25



Believed seriousness of Cambridge students

2
6

Interference -> overreaction



• DE was an early model based on intuitions about selective memory.  Foundations?

• When thinking about event H, probability of retrieval of experience 𝜔𝜔 ∈ Ω is (Kahana 2012)

𝑟𝑟 𝜔𝜔 =
𝐸𝐸 𝜔𝜔

∑𝜔𝜔𝑡∈Ω 𝐸𝐸 𝜔𝜔′

Beliefs and Memory

2
7

Interference from
Non Domain Relevant experiences
=> overreaction

Similarity between 𝜔𝜔 and event H



• DE was an early model based on intuitions about selective memory.  Foundations.

• When thinking about event H, probability of retrieval of experience 𝜔𝜔 ∈ Ω is (Kahana 2012)

𝑟𝑟 𝜔𝜔 =
𝐸𝐸 𝜔𝜔

∑𝜔𝜔𝑡∈Ω 𝐸𝐸 𝜔𝜔′

• Retrieved memory is then used to simulate event 𝐻𝐻 according to function σ 𝜔𝜔 , also 
increasing in similarity (Hassabis et al. KT, etc).  Belief is:

𝜋𝜋 𝐻𝐻 = �
𝜔𝜔
σ 𝜔𝜔 ∗ 𝑟𝑟 𝜔𝜔

• Unification, new predictions and measurement

Beliefs and Memory

2
8

Interference from
Non Domain Relevant experiences
=> overreaction

Simulation from similar experiences
(both domain relevant and not)

Similarity between 𝜔𝜔 and event H



• Experiences do not mechanically affect beliefs.  These depend on what it is 
retrieved and how it is used

• associative recall, including non-domain specific (NDS) ones, forgetting of 
relevant ones

• To test this framework, measure: 
• database of experiences
• similarity 𝐸𝐸 𝜔𝜔 between experiences and target event

• One application: beliefs about macro variables
• Often very heterogeneous.  Where does heterogeneity come from?

Importance of Memory Mechanism

2
9



• Cenzon (JMP 2023). Many controls, matching sample.  
• Effects stronger for more similar variables (i.e. credit), when cues / context is 

more similar (i.e. recessions), and for younger people (less interference)

Credit Market Experiences & Macro Expectations

3
0



Takeaways

• Beliefs exhibit remarkable disagreement and instability

• they help explain economic choices without assuming exotic utility

• but instability challenges existing behavioral approaches

• Psychology of memory helps explain how beliefs form and how they change

• Opens many opportunities to measure databases and similarity to study beliefs:

• sheds light on belief heterogeneity: from both databases and retrieval

• as well as on how beliefs react to information, and how to change them

3
1



3
2



• Final exercise: LTG and the “Marginal Efficiency of Investment” (MEI)

• Justiniano, Primiceri and Tambalotti (2011) MEI shock: “productivity with which
investment is converted into capital”. This shock account for sizable business
cycle volatility and they link it to financial frictions/credit spreads.

• In Keynes’ theory of investment, MEI is shaped by long term expectations and
by financial factors. Two questions:
- How is ∆𝐿𝐿𝐿𝐿𝐺𝐺𝑡𝑡 correlated with contemporaneous MEI shocks?
- Does LTG and its disappointment predict bad MEI shocks in the future?



• High optimism predicts bad MEI shocks in the future.  Little if any independent predictive 
power of the credit spread



• People estimate probability of 𝐻𝐻 = cyberattack in the next 5 years, creating 

significant losses to the US economy and infrastructure. We measure:

• database of experiences (ID theft, financial troubles, loss of loved one, etc)

• perceived similarity: between each lived experience and cyber attack

• Priming: some participants asked to recall / describe an experience

• Predictions:

1. Lived non-primed experiences affect beliefs based on their similarity to 𝐻𝐻

2. Some lived experiences are forgotten, so priming them boosts estimate if similar to 

𝐻𝐻 (simulation), while it dampens estimates if dissimilar from 𝐻𝐻 (interference) 

3. Priming a lived experience interferes with the recall and use of non-primed 

Survey of Beliefs

3
5



experience effects based on similarity 

priming effects based on similarity

interference between primed and 
other lived experiences

Survey of beliefs in the field
𝐸𝐸𝑟𝑟𝑙𝑙𝑃𝑃 𝑐𝑐𝑦𝑦𝑃𝑃𝑒𝑒𝑟𝑟𝑎𝑎𝑡𝑡𝑡𝑡𝑎𝑎𝑐𝑐𝑘𝑘
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