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Outline

I. Historical Perspective on Asset Prices

II. Predictability of Asset Returns

III. Asset Pricing Models

IV. Volatility Models



3

Essential Sources

• Campbell, Lo, & MacKinlay, “The Econometrics 
of Financial Markets”

• Cochrane, “Asset Pricing”
• Huang & Litzenberger, “Foundations for 

Financial Economics”
• Hamilton, “Time Series Analysis”
• Greene, “Econometric Analysis”
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Types of Financial Assets:

Common: Stocks, Bonds, Commodities, 
Foreign Exchange,…

Exotic: Derivatives; Options, Futures,…

I. Historical Perspective on Asset Prices
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I. Historical Perspective on Asset Prices

Source: Campbell Harvey

A History of Asset Prices
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Definitions:
• Simple Gross Return:

• Compound Gross Return:

• Annualized Return: 

• Continuously Compounded 

Return:
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Stationary: The joint distribution between two 
returns 

I. Historical Perspective on Asset Prices

Why Returns?
…..Because returns tend to be stationary. 

htt xx −, depends only on h and NOT on t.
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I. Historical Perspective on Asset Prices

A History of Asset Returns

Source: Campbell Harvey
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I. Historical Perspective on Asset Prices

Source: Campbell Harvey



10

I. Historical Perspective on Asset Prices

Source: Campbell Harvey
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I. Historical Perspective on Asset Prices

Observation:

There exists a Risk / Return Tradeoff 
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I. Historical Perspective on Asset Prices

Stats Reminder:
Consider a random variable 

• Mean:

• Variance:

• Skew:

• Kurtosis:
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I. Historical Perspective on Asset Prices

What is the Distribution of Returns?

Normal? 
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I. Historical Perspective on Asset Prices
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I. Historical Perspective on Asset Prices

Stylized Facts on the Distribution of Returns:

1. Index Volatility < Stock Volatility 

2. Negative Skewness

3. Excess Kurtosis 
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II. Predictability of Returns

Can We Predict Returns? 
Day Traders Say Yes

Efficient Market Hypothesis Says No
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II. Predictability of Returns

Efficient Market Hypothesis (EMH): 

Fama (1970): “A market in which prices always 
‘fully reflect’ available information is called 
‘efficient’”.  
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II. Predictability of Returns

Efficient Market Hypothesis (EMH): 

Fama (1970): “A market in which prices always 
‘fully reflect’ available information is called 
‘efficient’”.  

Malkiel (1992): “…the market is said to be 
efficient with respect to an information set…”
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II. Predictability of Returns

Probability Theory Reminder:

• The Information Set tF   is a sigma field said 
to contain all of the relevant information up 
to time t .   
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II. Predictability of Returns

Probability Theory Reminder:

• The Information Set tF   is a sigma field said 
to contain all of the relevant information up 
to time t .   

• Martingale: ttt xFxE =+ ]|[ 1  
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II. Predictability of Returns

EMH:
Weak Form Efficiency:

Information Set: Asset’s own history
Test via Random Walk 
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II. Predictability of Returns

EMH:
Weak Form Efficiency:

Information Set: Asset’s own history
Test via Random Walk 

Semistrong Efficiency: 
Information Set: Weak Form + Publicly available data
Test via Event Studies 
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II. Predictability of Returns

EMH:
Weak Form Efficiency:

Information Set: Asset’s own history
Test via Random Walk 

Semistrong Efficiency: 
Information Set: Weak Form + Publicly available data
Test via Event Studies 

Strong Form Efficiency: 
Information Set: Weak + Semi + Private Info
Test via Performance Evaluation
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II. Predictability of Returns

Joint hypothesis problem: The EMH can’t be 
tested directly.  Even if we reject the 
hypothesis of efficiency, this could either be 
because the market is truly inefficient, or 
because we have assumed an incorrect 
equilibrium model. 
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II. Predictability of Returns

Implication of Weak Form EMH:

Expected Returns follow a martingale.

Random Walk Hypothesis 
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II. Predictability of Returns

Random Walk  1: i.i.d Increments

Random Walk 2: Independent, Not Indentical

Random Walk 3: Uncorrelated Increments

ttt PP εμ ++= −1
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II. Predictability of Returns

Time Series Econometrics Reminder: 
Auto Correlation 

Correlation between two observations of the 
same series at different dates
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II. Predictability of Returns

Time Series Econometrics Reminder: 
Auto Correlation 

Correlation between two observations of 
the same series at different dates
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II. Predictability of Returns
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III. Asset Pricing Models

• Capital Asset Pricing Model (CAPM)
Sharpe (1964) and Lintner (1965)

• Consumption Based-CAPM 

• Inter-temporal-CAPM 

• Arbitrage Pricing Theory 
Ross (1976) 
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III. Asset Pricing Models - CAPM

CAPM: Differences in excess returns across assets are 
due to differences in the riskiness of each asset.  

Beta: Measure of riskiness
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CAPM Pricing Equation:

III. Asset Pricing Models - CAPM
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CAPM Pricing Equation:

Testable Implications: 

1) Only beta is required to price assets.

2) There is a linear risk/return relationship.

III. Asset Pricing Models - CAPM
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Testing the CAPM:

Fama & MacBeth (1973) 

III. Asset Pricing Models - CAPM
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III. Asset Pricing Models - CAPM

 estimated. be first must s' the
because problem (EIV) variables-in-errors an is There

β

Fama & MacBeth cont’d 

Fama & MacBeth solution: Sort stocks into portfolios.

Shanken solution: correct variance of estimators post 
estimation. 
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III. Asset Pricing Models - CAPM
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III. Asset Pricing Models - CAPM

CAPM Anomalies:
• Small Firm effect (Keim `81)

• P/E Ratio Effect (Ball `78 and Basu `83)

• Book-to-Market Effect (Stattman `80 and 
Rosenberg `85)

• Momentum Effect (Jegadeesh and Titman `93) 

 Dead? Beta Is ⇒
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III. Asset Pricing Models - CAPM
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III. Asset Pricing Models – Consumption Based Models
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III. Asset Pricing Models – Consumption Based Models
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III. Asset Pricing Models – Consumption Based Models
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IV. Volatility Models
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IV. Volatility Models

ARCH–Autoregressive Conditional Heteroscedasticity
Engle (`82) & French, Schwert, Stambaugh (`87)
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IV. Volatility Models
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Financial Econometrics is the Application of
Econometric Methods to Financial Markets

• Econometrics: Time Series,GMM,ARCH,..
• Finance: 

– Returns not Predictable? 
– Volatility is Predictable?


	Financial Markets And Empirical Regularities�An Introduction to Financial Econometrics
	Outline 
	Essential Sources

