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  Thank you for coming.  Thanks Janusz Brzeszczynski for 
chairing and organizing this session and for discussing 
the paper. 
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I. Summary 

We find the beta of a company changes over the 
life-cycle of company (i.e. as the company ages) 
and this could be due to several reasons including 
an increase in information about a company. 

 
 Accounting for the age of a company may be 

important when using beta as a measure of a 
company’s risk in the future. 
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II. A Brief History of Beta 

 After the CAPM was invented in 1964, there have been 
numerous tests of whether beta is useful at explaining 
asset returns (in particular stock returns). 
 Stylized Facts: 
 1.  Measured beta regresses towards 1 in 
 future periods. 
 2.  Large portfolios have more stable betas  than 
 small portfolios. 
 3.  Beta can’t explain the excess returns of 
 small-cap and value stocks  
 4.  Empirical SML is flatter than theory predicts 
 (Black et al) 
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II. A Brief History of Beta 
Why might beta be mis-measured?   
 Companies are dynamically changing and risk-

premia change (Keim and Stambaugh(1986), Breen, Glosten, and 
Jagannathan (1989), Fama and French (1989), Chen (1991), Ferson and Harvey 
(1991), Jagannathan and Wang (1996). 

 New companies might have low information and 
hence large estimation risk of beta (Clark and Thompson 
(1991)). 

 Divergence of stock opinion by analysts leads to 
abnormal returns – could be a proxy for 
uncertainty (Anderson et al (2005), Diether et al. (2002), Doukas et al. 
(2006), Qu et al. (2003)). 
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III.  Estimated Beta 

 Measured beta will be biased when there is a time-
varying component related to specific information on a 
stock. 
 
 

 
where 
 
We believe that z could change over the life of a company.  If z 
represented the uncertainty with a company’s business, might 
naturally decline with age because new companies might be involved 
in new productive activities that are better understood with time.   
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III.  Estimated Beta 

 Even if this is true, one might argue that one can 
diversify away this uncertainty in portfolios of 
stocks. 
 
 There is actually disagreement on whether this is 

possible or not.   
 

 Information/Uncertainty diversifiable:  Banz (1981), Reinganum and 
Smith (1983), Easley and O’Hara (2004)  
 

 Not Diversifiable:  Handa and Linn (1993), Lambert et al. (2007), Barry and 
Brown (1985) 
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IV.  Contribution of Our Research 

 Age matters in computing beta of a company. 
 
We show that the decline in beta is not limited to 

the first year after IPO.  Thus, extend the work of 
Clarkson and Thompson (1990) 
 
We explain the decline in beta and attempt to 

understand the drivers of it.   
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V. The Life Cycle of Beta 

 Our conjecture is that the age of a company matters 
for estimating beta. 

 
Why? 
1.  Less uncertainty about the company – more 

 information. 
2.     Company’s fundamentals could change in a 

 systemic way as they age. 
 
Implications: 
1. Firms measuring cost of capital using beta should 

adjust for age. 
2. Performance of IPOs should be adjusted for age. 
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VI. Data 

1. CRSP Data – obtain US traded total stock 
returns. 

2. IBES Data – obtain number of analysts following 
a stock, consensus earnings and realized 
earnings for each stock. 

3. Compustat – obtain fundamental stock data 
(e.g. size, price-to-book, and leverage) 
 

Time Period:  We study companies from July 1963 
to June 2012. 
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VI. Data:  Summary Statistics 
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VII. Methodology:  The Basics 

 To measure the “age” of a company, we consider 
its birth year as the year it enters the CRSP 
database. 
We study all stocks from 1964 to 2011. 
We group stocks into age cohorts.  Thus, a stock 

that entered CRSP between July 1, 1970 and June 
30, 1971 is part of the 1970 cohort. 
We create 23 age-cohort portfolios (Age 0 to Age 

22) in any given year.  We then compute the 
subsequent 1-year return for each cohort using 
equal-weighted as well as market-cap weighted 
portfolios. 
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VII. Methodology:  The Basics 
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VIII.Methodology:  Computing Beta 

 For each company in each age-cohort, we compute the beta 
of each individual company with the following regression 
(Dimson approach): 
 
 

 
where r-tilde is the weekly return of the stock minus the weekly risk-
free rate and r(m)-tilde is the weekly CRSP market return minus the 
risk-free rate.  The returns are computed weekly from July 1 of year 
t-1 to June 30 of year t.  Out beta is beta1+beta2+beta3. 
 
 The age-cohort portfolio beta is the equal-weighted or 

market-cap weighted average of all stocks in the portfolio as 
of July 1 depending on what type of portfolio we are using. 
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VIII.Methodology:  Others 

We then construct various measures to study the 
relationship between age and beta.   
 These will be described along with our results. 
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IX. Results:  Beta Declines with Age 
 We run several types of regressions to analyze the 

relationship between age and beta using the following 
formula: 
 
 

 Gamma(1)  represents the relationship between the age of a 
portfolio of companies and it’s average beta. 

 We estimate this relationship in three ways: 
 1.  Pooled.  All of the year returns for all age 
 portfolios for the entire period are used to  estimate the 
 regression.  [No time - time taken care of in FM.] 
 2.  Fama-MacBeth.  Each year the cross-sectional 
 regression is run, parameters estimated, and then 
 the average of parameters averaged over all years. 
 3.  Between Estimator.  Average data across years, 
 then run cross-sectional regression. 

17 



VI. Results:  Beta Declines with Age 

 In all estimations, average beta declines with age. 
 Point estimate about -0.019.  Thus, every 10 

years of life, beta declines by 0.20 points.  For a 
company with beta = 1.40 initially, this amounts 
to a 14% decline.   
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VI. Results:  Beta Declines with Age 
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VI. Results:  Info. Grows with Age 
 Why might beta decline over age? 
 One idea is that information about a company 

increases and uncertainty declines. 
 Two measures of uncertainty: 
 1.  The standard error of beta estimates. 
 2.  Cross-sectional variation in beta amongst 
 stocks. 
 Three measures of amount of information. 

 1.  Number of analysts following a stock. 
 2.  Dispersion of analyst forecast of earnings  
  [stdev(e)/abs(mean(e))] 
 3.  Dispersion of analyst forecast of earnings 
 [stdev(e)/mean(price))] 
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VI. Results:  Info. Grows with Age 
 We run several types of regressions to analyze the 

relationship between age and information/uncertainty 
using the following formula: 
 
 
 
 X(t,a) represents one of the information/uncertainty 

variables for each age portfolio and a(t)  represents 
the age of the corresponding portfolio. 

 
 We estimate this relationship using pooled, Fama-

MacBeth, and Between Estimator regressions, however 
we only show the results for pooled (the others are the 
same qualitatively). 
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VI. Results:  Info. Grows with Age 
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VI. Results:  Proxies and Beta 
 Regressions of proxies on beta show a significant 

relationship. 
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VI. Results:  Proxies and Beta 
 Higher uncertainty is associated with higher betas 

for the group. 
 
 Higher information is associated with lower betas 

for group (e.g. higher dispersion  less 
information  higher beta) 
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VI. Results:  Fundamentals and Beta 
 It could be that the fundamentals of a company 

are changing over time that are directly affecting 
the beta estimates (Beaver et al. (1970) and 
Shapovalova and Subbotin (2009)) 
 
 Thus, we examine the relationship between some 

basic fundamentals and beta. 
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VI. Results:  Fundamentals and Beta 
 Size of a company increases with age. 
 BM of a company increases with age. 
 Leverage decreases with age. 
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VI. Results:  Fundamentals and Beta 
 Only size explains declining beta, leverage and BM 

do not. 
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VI. Results:  Untangling 
 Size explains declining beta, but so do uncertainty 

and information.  Can we untangle the web? 
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VI. Results:  Untangling 
When Size and Information are considered, size 

effect disappears. 
 
When Size and Uncertainty considered, size still 

relevant. 
 
 Question:  How does age play into all of this? 
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VI. Results:  Untangling 
With age, size importance diminishes and has 

wrong sign.  
 Uncertainty also disappears 
 Age remains important. 
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VI. Results:  Untangling 
When explaining the declining beta of companies, 

the order of importance is 1.  Age  2. Size 3. 
Information. 

 
 Maybe age and size proxy for information? 
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VII.  Robustness 
1. Does it matter whether we run difference 

regressions?  No. 
2. Does it matter whether we include an illiquidity 

measure?  No. 
3. Does it matter what type of information it is 

(public vs private)?  No. 
4. The measurement of beta changes as leverage 

changes, does unlevered beta depend on age 
too?  No. 
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VIII.  Conclusion/Discussion 
1. Age matters for beta.  There is a lifecycle of 

beta. 
 

2. We plan to do out-of-sample hedging 
performance on age adjusted beta. 
 

3. We also plan to do CAPM testing with age-
adjusted beta. 
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