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Course Objectives I

e This course has two objectives:

1. Introduce students to the frontier of research in asset pricing: we will cover a number of
models and methodologies have been recently developed in the literature to address intriguing
empirical regularities.

2. Teach students how to write coherent research papers: over the ten weeks | will assign research
ideas that students have to developed into research papers (I provide tips). | will “referee”
such papers providing then feedback on how papers should be written.

— By the end of the course, students will learn what it takes to write a good paper, the type
of assumptions we must make to “solve the model”, when we need to resort on numerical
methods, and, importantly, how we confront the model with the data.

e We start by reviewing some (but not all) intruiguing empirical regularities.
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A Simple Benchmark Model (Lucas Tree Model)

e Aggregate dividends D; are i.i.d.

dD
il = ,uddt + O'ddBt
Dy

e P, = price of stock that is a claim on these dividends. r; = risk free rate of return.

e A representative agent has infinite life, power utility over consumption, chooses C; and asset
00 1—v
/ —¢tC dt
0 L=~

e Equilibrium: C; = D, and 0, = 1 = SDF = )\, = e %C,”

P = EtU A—DdT]: D
t )\t R_Ud

allocation 6, to

max Fy
Ct,0¢

e where R = discount rate for risky stock
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Implications of Benchmark Model I

e A large number of empirical regularities clash with this standard paradigm.

1. Equity premium puzzle: Stocks have averaged returns of about 7% over treasuries.

e This number is high compared to the volatility of consumption, of about 1-2%.

e The canonical model implies

Expected Excess Return = ~Variance of Consumption Growth

e Even assuming that 7 is large, say v = 10, we have

Expected Excess Return = 10 x (.02)* = 0.4%

e We are an order of magnitude off.
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Implications of Benchmark Model I

2. Volatility Puzzle 1: Return volatility (about 16 %) is too high compared to the volatility of
dividends (about 7%).

e [ he same classic canonical model has

P
— = Constant
Dy

e This implies
dP, dD
Volatility of ?: — Volatility of 7:

e Something else must be time varying to make the volatility higher.

e Indeed, the canonical model would imply a constant P/D ratio, which we know it is not.
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Implications of Benchmark Model I

3. Volatility Puzzle 2: Return volatility is not only high, but it is time varying.

e Historically, (annualized) market return volatility fluctuated wildly, ranging between 60 - 70 %
in the 30s (and 2008-2009) to less that 5% in the middle of the 1960s.
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Implications of Benchmark Model I

4. Risk Free Rate Puzzle: The usual canonical model implies that the interest rate is given by

1
r=¢+u.—;7(y+ 1o

e If v =10 for instance, using u,. = 2%, 0. = 1% and ¢ = 2% we find r = 21%

e The problem is v that is too high: If we set v = 2 we obtain r = 6%.

e Note the tension between equity premium puzzle (need + high) and risk free rate puzzle (need
v low).
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Implications of Benchmark Model I

5. Predictability: Stock returns are predictable by, say, the dividend price ratio, earnings price

ratio, etc.

e Predictability regression
Cumulated Returns (t — t+7) = a + Sz + €144+

where x; is a predictor observable at time .
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Table 1: Return Predictability — CRSP Sample: 1927 - 2010

Predictor Horizon (Quarters)  « B tla) tB) R?

Log Div Yield 1 0.10 0.02 1.72 153 1.1%
Log Earn Yield (1 y) 1 0.09 0.03 232 199 1.1%
Log Earn Yield (10 y) 1 0.13 0.04 280 255 22%
Term Spread 1 0.01 046 074 105 0.3%
Return Variance 1 0.02 -0.15 247 -0.24 0.0%
Credit Spread 1 0.01 062 040 037 02%
Book / Market 1 -0.02 0.06 -1.27 203 24%
Log Payout yield 1 0.15 0.06 244 228 1.7%
Log Div Yield 4 042 0.11 256 229 52%
Log Earn Yield (1) 4 035 0.11 3.08 259 3.9%
Log Earn Yield (10 y) 4 052 0.17 357 3.09 9.2%
Term Spread 4 0.02 212 065 194 1.6%
Return Variance 4 0.05 0.04 251 0.03 0.0%
Credit Spread 4 0.03 1.78 087 054 0.4%
Book / Market 4 -0.09 023 -1.46 293 8.0%
Log Payout yield 4 0.73 032 3389 347 10.2%
Log Div Yield 12 1.12 029 437 375 14.2%
Log Earn Yield (1Y) 12 1.00 032 320 271 11.6%
Log Earn Yield (10 y) 12 1.31 042 325 278 22.1%
Term Spread 12 0.02 853 0.18 216 9.3%
Return Variance 12 0.15 -0.37 243 -0.09 0.0%
Credit Spread 12 0.11 413 1.00 073 0.7%
Book / Market 12 -0.17 053 -1.01 233 15.7%
Log Payout yield 12 1.76 075 321 277 22.6%

Note: t-statistics computed using Newey West standard errors
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Table 2: Return Predictability — “cay” Sample: 1952 - 2010
Predictor Horizon (Quarters)  « B tla) tB) R?
Log Div Yield 1 0.10 0.02 202 175 15%
Log Earn Yield (10 y) 1 0.07 0.02 164 134 0.9%
cay 1 0.01 087 242 3838 4.3%
Term Spread 1 0.00 066 034 161 1.3%
Book / Market 1 0.00 0.02 0.16 086 0.4%
Investment/Capital 1 0.15 -3.88 298 -2.69 3.0%
Log Payout yield 1 0.09 004 157 136 0.9%
Log Div Yield 4 043 0.11 233 199 6.6%
Log Earn Yield (10 y) 4 030 0.09 205 165 42%
cay 4 0.05 361 292 397 16.6%
Term Spread 4 0.02 229 058 221 3.6%
Book / Market 4 0.00 0.10 -0.03 1.15 2.1%
Investment/Capital 4 0.47 -11.78 257 -219 6.1%
Log Payout yield 4 047 019 241 210 5.5%
Log Div Yield 12 1.06 026 330 294 16.1%
Log Earn Yield (10 y) 12 073 020 232 191 9.9%
cay 12 0.14 859 412 6.70 38.1%
Term Spread 12 0.07 499 130 328 6.6%
Book / Market 12 0.07 015 057 078 1.9%
Investment/Capital 12 1.28 -31.38 429 -3.80 16.7%
Log Payout yield 12 1.12 044 363 315 12.0%
Note: t-statistics computed using Newey West standard errors
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Implications of Benchmark Model I

e This result raises a number of issues, such as:

(a) Why are stock return predictable?
(b) Why the regression coefficients (and significance) depend on the time interval used?

(c) What are the implication for an investor who is allocating his wealth between stocks and bonds
to maximize his life time utility?

(d) Why stock return volatility does not predict future excess returns? After all, the canonical
model has
Expected Excess Return = vVariance of Stock Return

e Using more sophisticated models for volatility, some studies find a significantly positive
relation, but some others find a significant negative relation. There is still a considerable
debate.
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Implications of Benchmark Model I

6. Cross-sectional Predictability Puzzle: Some type of stocks yield an average return that

is not consistent with the canonical model.

e The canonical model implies that expected excess returns of asset 7 is given by:

E [Excess Returni] = ~Cov (Returni,Consumption Growth)

= ('F [Excess Return of Mkt Portfolio]

e where .
. Cov (Returnl, Return Mkt Portfolio)

Var (Return Mkt Portfolio)

e Portfolios of stocks that are sorted by Book-to-Market Ratio or by Size and Book to Market
do not satisfy this relation.

e For instance, using Book-to-Market sorted portfolios, we obtain the following
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Implications of Benchmark Model I

10 BM sorted portfolios
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e The top panel shows the the average return on B/M sorted portfolio on the x-axis, and the
one implied by the CAPM ( = beta x Average Return of Market Portfolio) on the y-axis

e They should line up, but they don't
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Implications of Benchmark Model I

e It is even worse if one uses Size and Book-to-Market portfolios (the so-called FF 25 portfolios)

25 Size — BM sorted portfolios

0.16

1

0.14

T

o
© 1
= N

T

expected retums

1 1 1 J
0.04 0.06 0.08 0.1 0.12 0.14 0.16
mean returns

Market — to — Book
4 T

M/B ratio

|
0.04 0.06 0.08 0.1 0.12 0.14 0.16
mean returns

e Adding to this, momentum portfolios (sorted by past winners and losers) show similar and
perhaps more striking pattern.
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Implications of Benchmark Model I

7. Tech “Bubble”: Typical to talk about technology bubbles (e.g. late 1990s)
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Implications of Benchmark Model I

e Was it a bubble?
e Why do stock prices tend to go up and then down around technological revolutions?

e Examples:

— the early 1980s (biotechnology, PC)
— the early 1960s (electronics)

— the 1920s (electricity, automobiles)
— the early 1900s (radio)
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Implications of Benchmark Model I

8. Presidential Cycle. Why are average excess returns higher during democratic presidencies?

Sample: 1927 - 2009
Rep Dem  t-diff

Average Excess Returns (% /year) 0.79 10.37 230
Average Real Div Growth (% /year) 417 593 129
Average P /D Ratio 32.00 28.95 1.4 (logs)
Average Volatility (% /year) 1548 1439  1.67
Median Excess Return (% /year) 7.75 16.11 -
Median Nominal Dividend Growth (%/year) 7.00 7.92 -
Median P/D Ratio 26.83 23.62 -
Median Volatility (%/year) 12.08 11.66 -

See also: Santa Clara and Valkanov "Political Cycles and the Stock Market” Journal of Finance, 2003
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Benchmark Portfolio Allocation Model I

e Consider now the model above for stock returns with same preferences, but now we do not impose

market clearing (6 = 1).

e In this case, the utility maximization problem of an investor with investment horizon T’ is
T 01—7
/ et gy
0 1=

th = {Wt (Qt(u — 7") + 7") — Ct} dt + WtetO'dBt

J (Wy,0) = max Ey
{(C1),(61)}

e subject to the budget constraint

e The solution to this program yields an investment in stocks equal to

Excess Return on the Stock Market
~vVariance of Stock Returns

Fraction of Wealth Invested in Stocks = 0, =
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Implications of Benchmark Portfolio Allocation Model I

1. Portfolio Allocation Puzzle 1: The typical stockholders holds too little in stocks compared
to what a canonical model would require.

e Using unconditional averages, Excess Stock Return = 7% and Volatility of Returns = .16 %,
we obtain

Table: Portfolio Allocation
Risk Aversion

2 4 6 8 10
Investment 136% 68% 45% 34 % 27 %

e In contrast, depending on estimates, typical household holds betwee 6 % to 20 % in equity.
Conditional on participating to the stock market, these number increase to about 40% of
financial assets.
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Implications of Benchmark Portfolio Allocation Model I

2. Portfolio Allocation Puzzle 2: The canonical model with constant investment opportunity
set implies that the portfolio allocation should not depend on the age of investor.

e This is in contrast with the behavior of investors: Investors increase their holdings in equity
for the first 1/2 of their life cycle, and decrease it afterwards.

3. Portfolio Allocation Puzzle 3: Many investors do not participate in the stock market, while
the canonical model would imply always some participation to the market (at worse, short the
market).

4. Portfolio Allocation Puzzle 4: Many investors invest in own company stocks, especially in
their retirement plan. Diversification arguments clearly points at “shorting” the stock, if anything.
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Nominal Long Term Bonds in Benchmark Model I

e | now introduce an exogenous inflation process, and obtain nominal long term bond prices.

e The log dividend (consumption) ¢ = log(C') and log CPl ¢; = log (Q); grow according to the joint
stochastic model

de; = gdt +o.dW,,
th = tht + ququt
diy = (a— Biy)dt + o;dW;
— 4y = is the expected inflation rate i, = F;|dg]/dt.
e The First Order Condition is (recall \; = e~ *'C; ")

Z iy, t:T) = E [AT Qt]

A Qr
e yielding
Z (i, t:T) = eAo(T)=Ap(7)it

e where Ap(7) and Ay(7) are two function of time to maturity 7 =1 — ¢
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Implications of Benchmark Model I

expected inflation
A()(T) —A1<T)it

Tt T_lﬂ()y(a ) un = C+
e where
L 1 2 2 1 2
c= (p + 79 — 57 OC) — YOO gPye — §aq

y(tT) = log(Z (jtat; T) _ _AOT(T) n AﬁT(T)Z-t

e In particular, all of the yields are perfectly correlated.

3. The Term Spread (Slope) is
1 0’

o)
—rr=\=—1 | — = (V0i0p;c + OiO i) — —
Yo t (ﬁ t) ﬁ (/Y cPic qp C]) 2ﬁ2

the long end of the yield curve.

1. The instantaneous nominal rate r; is given by the constant real rate + inflation risk premium +

2. The whole yield curve depends on the current expected inflation i, = E [dg] /dt.

e Note that since p,. < 0 (typically), yo,0.p,./3 < 0. Higher risk or risk aversion, the higher
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Inflation and Expected Inflation
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Implications of Benchmark Model I

4. The model requires a large risk aversion to produce reasonable yield curves and a reasonable market

price of risk A

e Using data on inflation and GDP growth (= C'), we obtain the following parameters for the
processes

« 3 g Oy 04 gi Pyq Pyi Piq
.0160 0.3805 0.02* 0.02* 0.0106 0.0073 -.1409 -.2894 0.8360

* The estimates of GDP growth were g = .0321 and o, = 0.0098, which made it hard

to generate sensible yield functions. The parameters assumed are closer to consumption growth

e Using utility parameters p = .1 and v = 104 we get a real rate ¢ = .02. £ = —0.5931
e Risk free rate puzzle kicks in:

— For “reasonable” ~, the interest rate is too high.

— Lowering v to v =~ 0.5 generates also reasonable yield curves, but they are not upward sloping
in average. Moreover, the market price of risk is too low.
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Implications of Benchmark Model I

5. The volatility of bond yields changes (o(dy)) is constant over time but depends on maturity:

1 —ePm
BT

6. The bond risk premium is also constant, and given by

oy(t;T) =

op)

E[d;] /dt—Tt:O'Zg

where
e 07 =vol ofdZ/Z = —As(T)0;
o { =y0.p;. + 0yp;, is Market Price of (inflation) Risk

— No time varying risk premium and no predictability
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Monthly Volatility of Yields
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Bond Predictability. Fama Bliss (1987)

e Fama and Bliss classic paper show that bond return are predictable by the forward spread.
holding period excess log return = o + (3 <ft(n) — y(t, 1)) + €

e where n = horizon (in years)

Fama Bliss Regressions: 1960 - 2010

n o) 15 t(«) t(5) R?

2 0.0018 0.7850 0.6020 2.8129 10.94%
3 -0.0002 1.2246 -0.0446 3.5671 17.50 %
4
5

-0.0031 1.5325 -0.4309 3.4255 17.19 %
0.0014 1.0862 0.1316 1.8760 6.97%

e However, evidence from Euro, UK, Japan is much less clearcut. What's different there?
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Bond Predictability. Cochrane and Piazzesi (2003)

e Cochrane and Piazzesi (2003) show that there is a single combination of forwards that explain
bond excess returns.
— What is an economic model that generates that effect?

— Intriguinly, Cochrane Piazzesi factor works also outside US, while Fama Bliss regressions do
not. What is the factor capturing?
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Credit Risk (and Credit Crisis)
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Credit Risk (and Credit Crisis)
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This Course Covers (subject to change, though)

e Foundations: Complete markets, state price densities, consumption /portfolio allocation, the mar-
tingale method.

e Portfolio allocation models with

— Time varying investment opportunities

— Incomplete information (learning)
e Incomplete information, learning and stock and bond returns
— Valuation with uncertainty in long term growth.
e Politics and asset prices
e Incomplete markets and applications
e Modern Term Structure Models
— Reduced form, no arbitrage models (affine, quadratic etc) and empirical implications

e Wish list

— Intermediary asset pricing
— Models of liquidity

— Rare Events
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Requirements I

— | will assign three research ideas during these weeks.

e Homework:

— Your assignments will be to develop such research ideas into coherent papers. This will involve
(a) solving a model; (b) obtain predictions; (c) check the predictions in the data, through
testing or calibration.

— The paper must have the form of a paper, with an introduction, body of the paper, data
analysis, conclusion, appendix.

— | will be the referee: this way you will get a feedback on what | did not like of the paper and
how it should be written.

— You can work in groups, but with a limit of 3 per group.
e Midterm

— There will be a midterm around week 7 or 8. Essentially 1 1/2 hour on the material covered
in class.

e Final Paper

— There is a final paper you can develop. This is a paper of your choice (but on a topic related
to course material).

e Grading assigns 30%, 30%, 5%, 35% to homeworks, midterm, class participation, and final project.

e Honor code of Chicago Booth is strictly enforced.




