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Portfolio Theory and CAPM
Welch, Chapters 8 and 9
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Motivation

Assumption

Investors like high expected returns but dislike high volatility

Investors care only about the expected return and volatility of
their overall portfolio

Not individual stocks in the portfolio
Investors are generally assumed to be well-diversified

Key questions: How much does a stock contribute to the
risk and return of a portfolio, and how can we choose
portfolio weights to optimize the risk/reward characteristics of
the overall portfolio?
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Statistical Background

Mean
µi ≡ E [Rit ]

Variance
σ2i ≡ E [(Rit − µi )

2]

Standard Deviation

σi ≡
√

E [(Rit − µi )2]

How closely do two variables move together?

Covariance

Cov [Rit ,Rjt ] ≡ E [(Rit − µi )(Rjt − µj)]]

Correlation

ρij ≡
E [(Rit − µi )(Rjt − µj)]

σiσj
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Mean-Variance Analysis

Basic Properties of Mean and Variance for Portfolio Returns

Rp = ω1R1 + ω2R2 + ...+ ωnRn

E [Rp] = ω1µ1 + ω2µ2 + ...+ ωnµn

= µp (Weighted Average)

Variance is More Complicated:

Var [Rp] = E [(Rp − µp)2]

= E

[(
ω1(R1 − µ1) + ω2(R2 − µ2) + ...+ ωn(Rn − µn)

)2]

E [ωiωj(Ri − µi )(Rj − µj)] =
∑
i

∑
j

ωiωjCov [Ri ,Rj ]

=
∑
i

∑
j

ωiωjσiσjρij
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Mean-Variance Analysis

Portfolio variance is the weighted sum of all the variances
and covariances:

There are n variances, and n2 − n covariances

Covariances dominate portfolio variance

Positive covariances increase portfolio variance; negative
covariances decrease portfolio variance (diversification)
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Mean-Variance Analysis

Consider The Special Case of Two Risky Assets:

As correlation increases, overall portfolio variance increases
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Systematic Risk
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The Efficient Frontier
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Recent Research
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Lessons for Personal Finance

Never Buy or Sell Individual Stocks

You’re Not Warren Buffett

No One On TV or the Internet Knows a Stock’s Future

If Someone Is So Good At Picking Stocks, Why Share That
Information With You?

Buy and Hold Them Instead

Buy Inexpensive, Well-Diversified Indexed Mutual Funds and
Exchange-Traded Funds

Follow Warren Buffett’s Advice: Invest In Index Funds

Financial Advisors Don’t Achieve Better Returns Than You
Can, Though They Charge You To Invest Your Money

Beware of Fees

When Investing, Simple is Better
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Conventional Advice

1 What’s your age

2 Subtract that number from 100

3 The answer is the percentage of your assets that should be
invested in stocks

Recommended portfolio for a 30-year old:
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Lessons for Personal Finance

But before investing, you first need to...

1 Save 10 to 20 percent of your income every month

2 Pay any high interest rate debt first (e.g. credit cards)

3 Build an emergency fund to keep as liquid savings (enough to
cover 3 months of living expenses)

4 Max out your Tax-Advantaged Savings Accounts (Pension)
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Don’t rely only on defined benefit pensions for retirement
because they are likely to be less generous over time
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Is there a role for active investment?

The theory emphasizes that the vast majority of people would
benefit from this type passive investment strategy:

Buy and hold well-diversified low cost index funds

No expert advice needed! (Other than the one you are
receiving today, i.e. not all index funds are created equal)

‘Democratisation of Finance’

Is there a role for active investment strategies?

Yes. Someone has to be arbitraging away market inefficiencies.

A robust market of competitive active traders is essential

Role for investment managers, hedge funds, risk managers...

But let them do it with their own money, or your returns will
simply go to pay their salaries
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