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• Investors trade until the marginal utilities of all securities are the same.

• Therefore, expected returns, in part, determine the weights of the market 
portfolio.

• The market portfolio, in part, determines each securities beta.

• It thus follows that expected returns determine beta and not the other way 
around.

Summary
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Example

• Suppose the risk-free rate is zero.

• Two uncorrelated stocks of equal variance, 𝑉1 = 𝑉2

• Return of stock 1, 𝑒1 = 10%

• Return of stock 2, 𝑒2 = 5%
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• Mean-variance utility function

U 𝑋 = 𝐸 𝑟 ′𝑋 −
𝜆

2
𝑋′𝑉𝑋

• Subject to   𝑖=1
𝑁 𝑋𝑖 = 1 and 0 ≤ 𝑋𝑖 ≤ 1

• Set the partial derivatives to zero, 𝛿𝑋𝑈 = 0

• The optimal portfolio allocation is

𝑋1 = 66.67%

𝑋2 = 33.33%

Compute the market portfolio
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𝑋𝑖 = 𝜆(𝑒𝑖/𝑉𝑖)
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• Regress security 1 and security 2 against the efficient market portfolio

𝛽 =
𝑉𝑋

𝑋′𝑉𝑋

• Beta of each security is

𝛽1 = 1.2

𝛽2 = 0.6

Calculate beta
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Now suppose

• Return of stock 1, 𝑒1 = 5%

• Return of stock 2, 𝑒2 = 10%

• The optimal portfolio allocation is now

𝑋1 = 33.33%

𝑋2 = 66.67%
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• Beta of each security is

𝛽1 = 0.6

𝛽2 = 1.2

• Recall that  𝑋𝑖 = 𝜆(𝑒𝑖/𝑉𝑖)

• 𝑉1 = 𝑉2, 𝑒1 =
1

2
𝑒2 → 𝛽1 =

1

2
𝛽2

Recalculate Beta



©2015 Windham Capital Management, LLC. All rights reserved.

9

• CAPM holds not because investors get paid for bearing risk, but

• Investors are induced to invest in security 1 to the point where the ratio of 
margin effect for security 1 and security 2 are the same.

Conclusion
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• Can extend to correlated case.

• Does not invalidate CAPM, alternative interpretation.

• Estimate beta for new securities.

• Estimate expected return assuming incomplete knowledge of market 
components.

Practical Implications



©2015 Windham Capital Management, LLC. All rights reserved.

11

• Markowitz HM. 2008. CAPM investors do not get paid for bearing risk. J. Port. Manag. 34: 91-94

• Markowitz HM. 2010. Portfolio theory as I still see it. Annu. Rev. Financ. Econ. 2: 19-22

• Mossin J. 1966. Equilibrium in a Capital Asset Market. Econometrica 34(4): 768-783

• Sharpe WF. 1963. A simplified model for portfolio analysis. Manag. Sci. 9(2): 277-293

• Sharpe WF. 1964. Capital asset prices: a theory of market equilibrium under conditions of risk. J. Finance
19(3): 425-42

References



©2015 Windham Capital Management, LLC. All rights reserved.

12

The information contained in this presentation (the “Presentation”) is prepared solely for informational purposes. The Presentation is 
neither an offer to buy or sell nor a solicitation of an offer to buy or sell any security, or interests or shares in any fund or strategy. 
Historical data and other information contained herein is believed to be reliable but no representation is made as to its accuracy or 
completeness or suitability for any specific purpose. Past performance is not indicative of future performance, which may vary. There 
can be no assurance that the strategies’ investment objectives will be achieved. All strategies in this Presentation place investor capital 
at risk. Future returns are not guaranteed and a loss of principal may occur.

References to market or composite indices, benchmarks or other measures of relative market performance over a specified period of 
time are provided for your information only. Reference to an index does not imply that the Windham portfolio will achieve returns, 
volatility or other results similar to the index. The composition of a benchmark index may not reflect the manner in which a Windham 
portfolio is constructed in relation to expected or achieved returns, investment holdings, portfolio guidelines, correlations or tracking 
error targets, all of which are subject to change over time.

Prospective investors should not rely on this Presentation in making any investment decisions. Windham’s portfolio risk management 
includes a process for managing and monitoring risk, but should not be confused with, and does not imply, low risk. Asset classes and 
proportional weightings in Windham portfolios may change at any time without notice. Windham does not provide tax advice to its 
clients and all investors are urged to consult with their tax advisors with respect to any potential investment.

Please refer to Windham’s ADV Part 2A for additional information. Windham and its owners disclaim any and all liability relating to this 
Presentation, including without limitation any express or implied representations or warranties for statements contained in, and
omissions from, this information.

Disclaimer


