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Risk-adjusted measures of portfolio performance

• Portfolio performance evaluation is an integral part of 
portfolio management

• Portfolios are essentially evaluated in terms of return, but 
they should be compared with others in the same risk class

• The risk of a portfolio can be measured by total risk (the 
standard deviation of the portfolio’s return) or 
Nondiversifiable risk (the beta of the portfolio in the CAPM 
framework)



Risk-adjusted measures of portfolio performance

• The appropriate measure of risk depends on the investor’s 
circumstances: A well-diversified investor is interested in non-
diversifiable risk; An undiversified investor is interested in total 
risk

• A large number of measures of risk-adjusted portfolio 
performance have been devised, including:

– The Sharpe ratio

– Treynor’s measure

– Jensen’s Alpha

– The information ratio (or appraisal ratio)



Sharpe ratio

• The Sharpe measure is the reward to variability ratio for the 
portfolio "p"

𝑆𝑝 =
ҧ𝑟𝑝 − 𝑟𝑓
𝜎𝑝

• If the portfolio represents the entire risky investment, then 
use the Sharpe measure

• The Sharpe ratio is not appropriate for funds considered as 
part of a larger portfolio

– In this case, an investor will want to use a measure which 
looks at the value added relative to the portfolio currently 
being held



Treynor ratio

• Treynor ratio utilizes a portfolio's beta to measure risk

𝑇𝑝 =
ҧ𝑟𝑝 − 𝑟𝑓
𝛽𝑝

• If the fund is well diversified, we should use Treynor Measure 
(systematic risk) to measure the risk-adjusted performance



Jensen’s alpha

• Like Treynor's measure, Jensen's measure is based on the 
asset-pricing implications of the CAPM.

𝐸 𝑟𝑝 − 𝑟𝑓 = 𝛽𝑝[𝐸 𝑟𝑚 − 𝑟𝑓]

• The best estimate of 𝛼𝑝 is the intercept from the following 
regression:

𝑟𝑝𝑡 − 𝑟𝑓𝑡 = 𝛼𝑝 + 𝛽𝑝 𝑟𝑚𝑡 − 𝑟𝑓𝑡 + 𝜀𝑝𝑡

• One issue with the alpha is that it does not adjust for the 
amount of nonsystematic risk in the portfolio



Information ratio

Information ratio = 𝛼𝑝/𝜎𝜖,𝑝

• This formula comes from

𝑆𝑞
2 = 𝑆𝑚

2 +
𝛼𝑝
𝜎𝜖,𝑝

2

• Unsystematic risk could, in theory, be eliminated by 
diversification

• If we seek an active portfolio to mix with an index portfolio, 
then we can use the information ratio as a key measurement

• When the hedge fund is optimally combined with the 
baseline portfolio, the improvement in the Sharpe measure 
will be determined by its information ratio



Management style and the appropriate benchmark

• If a passive fund manager is tracking the S&P 500, then clearly 
the appropriate benchmark for the fund is the S&P 500

• An active fund manager can also make small adjustments to 
the weights of the S&P 500 and use the index as the 
benchmark

• However, if an active fund manager starts with small stocks, 
and applies his/her views to this, the appropriate index would 
be small stock indices



Management style and the appropriate benchmark

• Very commonly, funds declare the type of investments they 
are making, which is known as the fund’s style

• But often, the style that a fund declares differs from the style 
that the fund actually follows

• However, it is straightforward to estimate a fund’s style using 
historical data, and thus construct an appropriate benchmark 
for the fund to use for performance evaluation



Active management style

• For example, consider iShares Core S&P Small-Cap ETF (IJR)

• If we go to https://finance.yahoo.com and enter the ticker 
symbol for this fund, and then go to Profile, we can see how 
the fund describes itself

• Or we can search for Fund fact sheet of this ETF

• How do we really know the investment style of this fund, and 
what is the appropriate benchmark against which to evaluate 
it?

https://finance.yahoo.com/


Active management style

Source: ishares.com



Active management style

Source: ishares.com



Style analysis

• In order to establish the appropriate benchmark for an active 
fund, we use style analysis

• The resulting benchmark is known as the style benchmark 
portfolio, which is a portfolio of individual style indices, 
reflecting passive investments in the different styles, such as:

– Value / growth

– Small-cap / large-cap

– US equities / European equities / Emerging market equities

– Government bonds / High-yield bonds



Style analysis

• When investors invest in a security, what they are really doing 
is exposing themselves to different factors and risks

• Instead of investing one dollar in that asset, investors could 
invest in ETFs and mutual funds that replicate its risk 
exposure

• How should investors allocate the dollar across style/factor 
proxies to replicate the original security as much as possible?



Style analysis

• Similar to asset pricing regressions, investors can then 
decompose the performance of the interested stock or the 
active fund into: 

– the performance of the fund that is due to the fund’s 
style or factors (i.e. the performance of the style 
benchmark portfolio)

– the performance that is due to the fund manager’s stock 
selection ability (alpha)



Style analysis

• Investors evaluate the active fund by comparing its 
performance with that of the style benchmark portfolio using 
the performance measures described earlier, such as alpha

• Essentially, they are replacing the single factor model used in 
the performance described above, with a multifactor model, 
where the factors are style indices
𝑅𝑖,𝑡 = 𝛼𝑖 + 𝛽1,𝑖𝑅1,𝑡 + 𝛽2,𝑖𝑅2,𝑡 +⋯+ 𝛽𝑘,𝑖𝑅𝑘,𝑡 + 𝜖𝑖,𝑡



Style analysis

• To undertake style analysis or factor regressions for a fund, 
we first choose a set of style indices or factors; for example, 
we might choose style indices for

– Large cap/Growth

– Large cap/Value

– Small cap/Growth

– Small cap/Value

• To replicate these style indices, we can use data on 
exchange trade funds (ETFs), which can be obtained from 
https://finance.yahoo.com

https://finance.yahoo.com/


Style analysis

• From the adjusted close prices, we can compute simple returns

• We then construct a style benchmark portfolio from these style 
indices using random weights, and calculate the squared errors

• To complete the style analysis of the portfolio, we use Excel’s 
Solver to select the style benchmark portfolio weights to 
minimize the fund’s sum of squared errors, subject to the 
constraints:

– the weights sum to one

– the weights are positive (because this is a mutual fund (or 
ETF) and hence not permitted to take short positions)


