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Research ObjectiveResearch Objective

Estimate time changing conditional 
performance measures for actively 
managed Australian equity funds.
When, and how often, do active funds 
exhibit large performance changes, 
on a month by month basis?
Can performance be related to 
variables that are identified with the 
changing state of the economy?
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Performance MeasurementPerformance Measurement

Traditional performance evaluation 
uses unconditional expected returns 
as the performance yardstick
This means that information about 
the changing state of the economy is 
ignored when forming expectations
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Unconditional ModelUnconditional Model

Jensen’s (1968) 
measure

tptmpptp rr ,,,  εβα ++=
(1)

Where rpt and rmt are returns in excess of the risk-
free rate

tptmptmpptp rrr ,
2
,,,  εγβα +++=

Treynor and Mazuy (1966)

(2)
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ShortcomingsShortcomings

If expected returns and risks vary 
over time the unconditional approach 
will be unreliable
Common time variation in risks and 
risk premiums will be confused with 
average performance
Some performance will be due to 
publicly available information
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Conditional ModelsConditional Models

Conditional Performance Evaluation 
(CPE) incorporates public information 
available to investors at the time the 
returns were generated
Research has shown that a number of  
public information variables are 
relevant for predicting stock and bond 
returns
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Information VariablesInformation Variables

Long history of research on 
relationship between economic 
variables and stock and bond returns

Dividend Yields – Dow (1920), Ball (1978), 
Fama and French (1989)
Term Spread– Fama (1976) 
Default Spreads – Keim and Stambaugh
(1986)
Bill Rate - Fama (1976) 
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Conditional ModelsConditional Models

Assume:
expected market returns and 
managers’ betas change over time 
and are correlated
Market prices fully reflect readily 
available public information
Public information can be measured 
by a vector of predetermined 
variables
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Conditional ModelsConditional Models

Ferson and Schadt (1996) developed 
conditional version of Jensen’s measure, 
where beta is a linear function of a vector 
of predetermined information variables:

Lagged 1 month Treasury bill yield
Lagged dividend yield of NYSE
Lagged slope of term structure
Lagged corporate bond quality spread
January dummy variable
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Conditional ModelsConditional Models

Time-varying Conditional Beta

101   )( −− ′+= tpptp zZ βββ

Where zt-1 is a vector of lagged conditioning variables, 
in demeaned form

(3)
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Conditional ModelsConditional Models

( ) tptmtptmpptp r zr r ,,1,0, εββα +′++= − (4)

Ferson and Schadt (1996)
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Conditional ModelsConditional Models

Time varying conditional alpha

101)( −− ′+= tpptp z A Z αα (5)
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Conditional ModelsConditional Models

Christopherson, Ferson and Glassman 
(1998) Time-varying conditional 
alpha and beta

( ) tptmtptmptpptp r zr z Ar ,,1,010, εββα +′++′+= −− (6)



Banking and Finance Conference 
September 2006

14

KalmanKalman Filter ApproachFilter Approach

Time series estimation algorithm
Attempt to understand unobserved 
relationships through interpretation of 
observable data
Produces estimates of a time series of 
unobserved variables using a related 
but observable time series of 
variables
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Kalman Filter Approach

Source: Arnold, Bertus and Godbey (2006)
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KalmanKalman Filter Filter 
The signal or observation equation is given by:

ttt aa εαα ++= −110

ttt bb υββ ++= −110

tttttt eRMRMRP +++= 2γβα
And the state equations by:

(7)
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Conditional Conditional KalmanKalman FilterFilter
The signal or observation equation is given by:

ttt
t

tttt YCaSTIaP
DaJULaJANaaa εαα +++++++= −−

−
− 1615

1
432110

ttt
t

tttt YCbSTIbP
DbJULbJANbbb υββ +++++++= −−

−
− 1615

1
432110

tttttt eRMRMRP +++= 2γβα

And the state equations by:

(8)
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DataData

Morningstar Data
Multisector superannuation funds –
“Aggressive”
Monthly returns from May 1995 to 
December 2004
102 funds in total, but only 17 with 
data over the full 1995-2004 period
Further 6 deleted because of same 
returns
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Monthly Returns Series
May 1995 – December 2004
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Predetermined Information Predetermined Information 
VariablesVariables

Lagged yield on 90 day BAB 
(expressed as a monthly rate)
Lagged yield curve
Lagged dividend yield on ASX 200
January dummy variable
July dummy variable
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Yield Curve Inverts Before Last Six RecessionsYield Curve Inverts Before Last Six Recessions
(5(5--year Treasury note minus 3year Treasury note minus 3--month Treasury bill yield month Treasury bill yield –– constant maturity)constant maturity)
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Conditional Conditional KalmanKalman FilterFilter
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Conditional Conditional KalmanKalman FilterFilter
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TreynorTreynor and and MazuyMazuy
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Conditional Betas
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Where to now?Where to now?

Larger data set
Autocorrelation in predictor variables
Estimate full range of models:

Traditional Jensen Alpha
Time-varying Beta – OLS
Time-varying Alpha & Beta – OLS
Kalman Filter – unconditional
Kalman Filter – conditional

Control for impact of fund flows
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Spurious Regression BiasSpurious Regression Bias
Arises when high autocorrelation in a 
predictor variable causes the standard test 
statistics to find a significant relation where 
none exists
Ferson, Sarkissian and Simin (2003) 
suggest information variables be 
stochastically detrended by subtracting a 
12 month moving average
Ferson, Sarkissian and Simin (2006) now 
suggest may not be a problem when used 
in interactive regressions


