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Overview – The Popularity Asset Pricing Model

A new equilibrium asset pricing model that incorporates both 
heterogeneous expectations (‘disagreement’) and investor 
preferences beyond risk aversion (‘tastes”).

We believe it is the general model that not only subsumes the 
CAPM, but a variety of more specific asset pricing models in 
which these other models are simply special cases of the 
more general model.
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Our Journey to The Popularity Asset Pricing Model
Ibbotson, Diermeier, and Siegel (1984)
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Our Journey to The Popularity Asset Pricing Model
Idzorek, Xiong, and Ibbotson (2012), Ibbotson et al (2013)

• Sorted stock and mutual fund universe 
based on liquidity

• Found that in numerous different ‘sorts,  
less liquid investments nearly 
monotonically outperformed more 
liquid investments.

• Liquidity was a quintessential example 
of one of the many non-risk 
characteristics that investors like.
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Our Journey to The Popularity Asset Pricing Model
Ibbotson and Idzorek (2014)

Dimensions of Popularity

ROGER G. IBBOTSON AND THOMAS M. IDZOREK
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Our Journey to The Popularity Asset Pricing Model
Ibbotson and Idzorek (2014)

Dimensions of Popularity

ROGER G. IBBOTSON AND THOMAS M. IDZOREK
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Our Journey to The Popularity Asset Pricing Model
Idzorek and Ibbotson (2017)

Popularity and Asset Pricing
THOMAS M. IDZOREK AND ROGER G. IBBOTSON
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Our Journey to The Popularity Asset Pricing Model
Idzorek and Ibbotson (2017)

Theory of Popularity
Neo Classical Economics

Efficient Market 
Theory

CAPM 

Behavioral Economics

Behavioral 
Finance

Prospect Theory

Affect Heuristic Loss Aversion

Framing

Over Confidence

Anchoring

Mental 
Accounting Endowm

ent 
Effect

New 
Equilibrium 

Theory
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Our Journey to The Popularity Asset Pricing Model
Ibbotson, Idzorek, Kaplan, and Xiong (2018)

• Continue to develop the popularity asset pricing framework
• Present a wide range of empirical evidence associated with 

well-know premiums and anomalies
• Present empirical evidence based on three new dimensions 

of popularity:  Brand, Reputation, and Competitive 
advantage

• Create the first version of the Popularity Asset Pricing 
Model, albeit with homogeneous expectations.
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Our Journey to The Popularity Asset Pricing Model
Ibbotson, Idzorek, Kaplan, and Xiong (2018)
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Our Journey to The Popularity Asset Pricing Model
Ibbotson, Idzorek, Kaplan, and Xiong (2018)
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Our Journey to The Popularity Asset Pricing Model
Ibbotson, Idzorek, Kaplan, and Xiong (2018)

Weakest Brands
do Best

Worst Reputations
do Best

Lack of Competitive 
Advantage do Best
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Our Journey to The Popularity Asset Pricing Model
Fama and French (2007)

• In “Disagreement, Tastes, and Asset Prices,” Fama and 
French argue that the assumptions of standard asset pricing 
models, such as the Capital Asset Pricing Model (CAPM), 
are unrealistic and that both ‘disagreement’ and ‘tastes’ 
affect asset pricing.

• While FF identify two key ingredients that should be part of 
an asset pricing model – disagreement and tastes – FF FAIL 
TO DEVELOP SUCH A MODEL!
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Our Journey to The Popularity Asset Pricing Model
Fama and French (2007)

• This is the key illustration from FF 2007.

• They consider two scenarios, each with a pair of 
opposite investors, based on Disagreement and 
Tastes:

Informed Investor vs. Misinformed Investor

Investor with Tastes vs. Investor without Tastes
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The Popularity Asset Pricing Model
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The Popularity Asset Pricing Model
Contrasting PAPM with CAPM

gThe PAPM is a generalization of the CAPM, presented in the CAPM equilibrium framework

gSecurities have multiple risk and non-risk characteristics, which investors may like/dislike 
individually and/or in aggregate
/Any characteristic liked/disliked in aggregate is priced, e.g. risk, liquidity, brand 

preference

gExpected security returns are the weighted average of investor (heterogeneous) 
expectations
/Weighted by investor wealth (+) and risk aversion (-)
/Some investors are more skilled than others, often leading to aggregate mispricing 
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The Popularity Asset Pricing Model
CAPM vs. PAPM (Both with Heterogeneous Expectations)

CAPM PAPM

Assumptions

Expectations Homogeneous Homogeneous

Borrow/Lend @Riskless Rate @Riskless Rate

Adverse to Risk Multiple risk and non risk 
characteristics

Taxes, Transaction costs, etc. Ignored Included as characteristics

Conclusions

Market Portfolio Max Sharpe Ratio Not max Sharpe Ratio

Investor Holdings Market + Risk Free L/S MVO portfolio

Security Expected Excess 
Returns

Proportional to systematic risk 
(Beta) and market risk premium

Linear function of beta and 
popularity loadings on security 
characteristics premiums

Does not hold with Heterogeneous Expectations
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The Popularity Asset Pricing Model
Contrasting the PAPM with other Heterogeneous Models

gThe PAPM is closely linked to Lintner (1969) who aggregates investor demand for 
securities (in price space) with heterogeneous expectations weighted by investor 
wealth(+), expectation uncertainty(-), and risk aversion(-).

gWilliams (1977), Grossman and Stigletz (1980), Diamond and Verrecchia (1981) and 
others assume rationality and observed prices to arrive at non-fully revealing equilibriums.

gBehavioral models (like PAPM) do not assume complete rationality, with numerous papers 
assuming particular behavioral biases, e.g. Shefrin and Statman (1994), Barberis, 
Greenwood, Jin, and Schleifer (2015), Luo and Subrahmanyam (2019).

gThe PAPM is not constrained by rationality and is a far simpler and more open framework 
than many of the other more specified behavioral models 
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The Popularity Asset Pricing Model
CAPM Heterogeneous Investor i’s Problem

Securities include a riskless asset and expected returns are expressed in excess of the riskless rate
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The Popularity Asset Pricing Model
Security Weighted Average Excess Returns with Heterogeneous Expectations

The PAPM is a generalization of the CAPM, presented in the CAPM equilibrium. The security 
excess returns in the aggregate market 𝝁𝝁𝑀𝑀 reflect the weighted average of 
investor wealth wi and risk aversion λ𝑖𝑖

where m is the number of investors and wi is the fraction of wealth owned by investor i
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The Popularity Asset Pricing Model
PAPM Heterogeneous Investor i’s Problem
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The Popularity Asset Pricing Model
Differences in Investor Holdings

Each investor 𝑖𝑖 portfolio differs from the market portfolio due to differences in: 
/Risk aversion
/Expected security excess returns relative to the market’s expected security excess returns
/Preferences for the security characteristics relative to the aggregate market premiums
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The Popularity Asset Pricing Model
The Aggregate Expected Security Excess Returns

gEach security has an aggregate expected excess return (weighted by wealth and risk 
aversion) that differs from the CAPM expected excess return due to popularity effects.

gThere is a popularity effect for each of the p characteristics.

gFor each security, the popularity effect is the product of
/The security-specific popularity loadings
/The characteristic-specific popularity premiums
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The Popularity Asset Pricing Model
Figure 1.  CAPM (No Disagreement and No Preferences / Tastes)
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Fig. 1.  The CAPM with two risky assets and two investors.  The market portfolio and tangent portfolio are the same and both investors hold the market / tangent portfolio.

• 2 assets
• 2 investors
• Market is efficient
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The Popularity Asset Pricing Model
Figure 2.  CAPM with Heterogeneous Expectations (Disagreement) | Informed View

Fig. 2.  The correct view of the informed investor in a world with two risky assets and two investors: an informed investor and a misinformed investor.  Based on their respective expectations, both 
investors estimate the composition of the tangent portfolio, but reach different conclusions. The investors lever and delever their respective-estimated tangent portfolios based on their risk aversion 
preferences.  The market portfolio and true tangent portfolio are not the same. The holdings of each investor are shown in the parentheses (undervalued asset, overvalued asset, riskless asset).
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• 2 assets
• 2 investors
• Market is no longer efficient
• Informed investor levers the correct 

tangent portfolio
• Misinformed investor delevers what 

they think is the tangent portfolio
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The Popularity Asset Pricing Model
Figure 3.  CAPM with Heterogeneous Expectations (Disagreement) | Misinformed View

Fig. 3.  The incorrect view of the uninformed investor in a world with two risky assets and two investors: an informed investor and a misinformed investor.  Based on their respective expectations, both 
investors estimate the composition of the tangent portfolio, but reach different conclusions.  They lever and delever their respectively-estimated tangent portfolio based on their risk aversion 
preference.  The market portfolio and true tangent portfolio are not the same.

0%

1%

2%

3%

4%

5%

6%

7%

8%

9%

10%

0% 5% 10% 15% 20% 25%

Ex
pe

ct
ed

 R
et

ur
n

Standard Deviation

Risk-Free Asset

Tangent Portfolio as Seen by Misinformed Investor (66,34)

Misinformed Investor Before Delevering (28,72)

Market (51,49)
Informed Investor (104,55,-59)

Misinformed Investor (23,58,19)

Riskier Asset

Less Risky Asset

• 2 assets
• 2 investors
• Market is no longer efficient
• Informed investor levers the correct 

tangent portfolio
• Misinformed investor delevers what 

they think is the tangent portfolio

This is the Misinformed View!
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The Popularity Asset Pricing Model
Figure 3.  CAPM with Heterogeneous Expectations (Disagreement) | Misinformed View

Fig. 3.  The incorrect view of the uninformed investor in a world with two risky assets and two investors: an informed investor and a misinformed investor.  Based on their respective expectations, both 
investors estimate the composition of the tangent portfolio, but reach different conclusions.  They lever and delever their respectively-estimated tangent portfolio based on their risk aversion 
preference.  The market portfolio and true tangent portfolio are not the same.
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• 2 investors
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This is the Misinformed View!

Here are the actual plot points.
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The Popularity Asset Pricing Model
Figure 4.  PAPM with Homogeneous Expectations (No Disagreement) and Preferences / Tastes

Fig. 4.  The correct view (shared by both investors) in a world with two risky assets and two investors: one with no preferences / tastes and one with preferences / tastes.  Both investors agree on the 
composition of the tangent portfolio, although the investor with a preference for the characteristic holds a delevered position in a portfolio that largely consists of the riskier popular asset.  The investor 
without preferences / tastes levers the tangent portfolio, which largely consists of the less risky unpopular asset.  The market portfolio and true tangent portfolio are not the same.

• 2 assets
• 2 investors
• Market is no longer efficient
• The Investor with Tastes prefers the 

Popular asset and knowingly builds an 
inefficient portfolio

• The Investor without Tastes levers the 
tangent portfolio
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The Popularity Asset Pricing Model
Heterogeneous Expectations (Disagreement) and Preferences / Tastes

Investor 1:  Informed investor with no preferences / tastes (25% of wealth)

Investor 2:  Informed investor with preferences / tastes (25% of wealth)

Investor 3:  Misinformed investor with no preferences / tastes (25% of wealth)

Investor 4:  Misinformed investor with preferences / tastes (25% of wealth)
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The Popularity Asset Pricing Model
Figure 5. PAPM with Heterogeneous Expectations (Disagreement) and Tastes

Fig. 5.  The correct view of the world with two risky assets and four investors: Investor 1:  an informed investor with no preferences / tastes; Investor 2: an informed investor with preferences / tastes; 
Investor 3: a misinformed investor with no preferences / tastes; and, Investor 4: a misinformed investor with preferences / tastes.  Investor 1 holds a levered position in the true tangent portfolio.  
Investors 2 and 3 hold a portfolio similar to the market portfolio, but for different reasons (preferences / tastes vs. misinformation).  Investor 4 is misinformed, has preferences / tastes, and arrives at a 
portfolio that is substantially suboptimal relative to the tangent portfolio.  The market portfolio and true tangent portfolio are not the same.
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• 2 assets
• 4 investors
• Market is no longer efficient
• #1 Informed Investor w/o Tastes levers 

true tangent portfolio
• #2 Informed Investor with Tastes 

knowingly invests in an inefficient 
portfolio tilted toward popular asset

• #3 Misinformed Investor w/o Tastes 
unknowingly invests in an inefficient 
portfolio

• #4 Misinformed Investor with Tastes 
underperforms for 2 reasons
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The Popularity Asset Pricing Model
Table 4.  Sharpe Ratios, Betas, and Jensen’s Alphas of Portfolios Resulting from 
Disagreement and Preferences / Tastes

The Sharpe Ratio, Beta, and Jensen’s alpha for the tangent portfolio; market portfolio; the portfolio of the informed investor 1 with no preferences / tastes; the portfolio of the informed 
investor 2 with preferences / tastes; the portfolio of the misinformed investor 3 with no preferences / tastes; and, the portfolio of a misinformed investor 4  with preferences / tastes in a 
world with two risky assets and four investors.  The market portfolio is the aggregate of the four investors’ portfolios.  With the exception of the tangent portfolio, in this illustration all the 
portfolios have a beta indistinguishable from 1.00 relative to the market portfolio, thus enabling us to focus on departures from the CAPM.  The informed investor with no preferences / 
tastes levers the tangent portfolio and thus has the same Sharpe Ratio as the tangent portfolio.  The positive Jensen’s alphas of the portfolios of the informed investors (1 & 2) are offset by 
the negative Jensen’s alphas of the portfolios of the misinformed investors (3 & 4) and the Jensen’s alpha of the market portfolio is zero.  The differences in portfolios and their portfolio 
statistics are due to both disagreement and preferences / tastes.

Tangent 
Portfolio

Market 
Portfolio

Investor 1 
(Informed / 
No Tastes)

Investor 2 
(Informed / 

With Tastes)

Investor 3 
(Misinformed 
/ No Tastes)

Investor 4 
(Misinformed 
/ With Tastes)

Sharpe Ratio 0.278 0.254 0.278 0.257 0.250 0.184
Beta 0.74 1.00 1.00 1.00 1.00 1.00
Jensen’s Alpha 0.48% 0.00% 0.65% 0.05% -0.05% -0.65%
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Investor 1:  Informed investor with no preferences / tastes (24% of wealth)

Investor 2:  Informed investor with preferences / tastes (24% of wealth)

Investor 3:  Misinformed investor with no preferences / tastes (24% of wealth)

Investor 4:  Misinformed investor with preferences / tastes (24% of wealth)

Investor 5: Pseudo-Arbitrager w/varying Levels of Risk Aversion (4% of wealth)

The Popularity Asset Pricing Model
Introducing a Pseudo-Arbitrager
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The Popularity Asset Pricing Model
Figure 6. Impact of Investor 5’s Risk Aversion on Pricing 

Fig. 6. We solve the PAPM for a range of different risk aversion coefficients for Investor 5: from 2.0 to near 0.0.  The closer the risk aversion coefficient (x-axis) is to zero, the degree to which the two 
assets are mispriced approaches zero asymptotically (left side y-axis) and the amount of leverage increases (right side y-axis).
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The Popularity Asset Pricing Model
Conclusions from the PAPM Paper (Prior to ESG Example)

gPAPM is a generalization of CAPM, relaxing assumptions allowing for heterogeneous 
investor:
/Expectations (opinions) with potential mispricing
/Multiple preferences for risk and non-risk characteristics

gSecurity expected returns reflect the weighted average of investor expectations, weighted 
by investor wealth, risk aversion, and preferences. 

gPopularity provides a bridge between Classical (rational) and Behavioral (irrational) 
Finance combining investor heterogeneous opinions and preferences. 
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An ESG Application of the Popularity Asset Pricing Model
Kaplan (2021)

Influence / Motivation

• Idzorek, Thomas M., Paul D. Kaplan, and Roger G. Ibbotson. 
2020. “The Popularity Asset Pricing Model.” Working paper, 
December.

• Pedersen, Lasse Heje, Shaun Fitzgibbons, and Lukasz 
Pomorski. 2020. “Responsible Investing: The ESG-Efficient 
Frontier.” Journal of Financial Economics.
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An ESG Application of the Popularity Asset Pricing Model
The Two Sides of ESG

gPecuniary
/ The impact that ESG factors have on the risk and expected return of securities issues by a 

company.
/Differences in views  are examples of disagreements in Idzorek, Kaplan, and Ibbotson 

(2020), and  Fama and French (2007). 

gNonpecuniary
/The impact that ESG factors have on how desirable investors find securities apart from risk 

and expected return.
/Preferences for ESG factors are example of tastes in Idzorek, Kaplan, and Ibbotson (2020), 

and Fama and French (2007). 



38

An ESG Application of the Popularity Asset Pricing Model
Differences in ESG Views

g Two Investors

/1. ESG-Unaware. Believes the expected payoffs of both stocks are the same.

/2. ESG-Aware. Believes that payoff of ESG Negative stock < under Unaware view < ESG Positive stock.

/ Identical in all other respects.

g Two Stocks 

/1. ESG Negative – Poor ESG practices  lead to lower than would be otherwise expected payoff

/2. ESG Positive – Good ESG practices  lead to higher than would be otherwise expected payoff

/σ(Positive) > σ(Negative)

/Payoffs of the two stocks are positively correlated.
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An ESG Application of the Popularity Asset Pricing Model
The Real Economy

Stock Expected Payoff Standard 
Deviation

Correlation
ESG-Unaware ESG-Aware ESG Neg. ESG Pos.

ESG Negative $10.00 $9.90 $1 1.0 0.2
ESG Positive $10.00 $10.10 $2 0.2 1.0
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An ESG Application of the Popularity Asset Pricing Model
Equilibrium with Different ESG Views and No Non-Pecuniary Preferences
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An ESG Application of the Popularity Asset Pricing Model
Portfolios with Different ESG Views and No Non-Pecuniary Preferences
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An ESG Application of the Popularity Asset Pricing Model
Introducing Non-Pecuniary Preferences

Investor Pecuniary 
View

Nonpecuniary 
Preference

#1 ESG-Unaware None

#2 ESG-Unaware ESG

#3 ESG-Aware None

#4 ESG-Aware ESG
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An ESG Application of the Popularity Asset Pricing Model
Investor Portfolios 
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An ESG Application of the Popularity Asset Pricing Model
Conclusions

gPAPM allows for both differing economic views (disagreement) and nonpecuniary preferences (tastes).

gWell suited to address both pecuniary and nonpecuniary ESG factors.

gAddresses how both pecuniary and nonpecuniary ESG affect asset prices and investor portfolios.

gInvestors who have nonpecuniary ESG preferences may face a trade-off between nonpecuniary ESG and 
pecuniary risk-adjusted return.

gThe distinction between pecuniary ESG views and nonpecuniary ESG preferences is a key point  of the ESG 
version of the PAPM.



Q & A


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45

