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Overview:

e Some basic facts.
e Study the asset pricing implications of household portfolio choice.

 Consider the quantitative implications of a second-order approximation
to asset return equations.

 Reference: Ljungqgvist & Sargent, Recursive Macroeconomic Theory, 2nd
edition, chapter 13



Some facts:

e Stock returns:

* Average real return on SP500 is 8% per year.
« Stock returns are very volatile: 6(R) = 17% per year.

» Stock returns show very little serial correlation ( = 0.08 quarterly data, -0.04 annual data).

e Bond returns:

 The average risk free rate is 1% per year (US T-bill - Inflation)

« The risk free rate is not very volatile: o(R) = 2% per year but is persistent ( = 0.6 in annual data).

 These imply that the equity premium is large — 7% per year on an annual
basis.
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Return Predictability:

Many authors consider the following regression:

Riv1= o+ BXt+ Et+1

where X: is a variable that helps in predicting the future return






Return Predictability:

The following regression has been studied:

Rt,t—i—k = O + BDt/Pt —+ Et+k

where R+« is the realized cumulative return over k periods, and
D./P. the dividend price ratio



Table I
Return-Forecasting Regressions

The regression equation 1s R ., = a + b x Dy/P; + £44p. The dependent variable K¢, , 1s the
CRSP value-weighted return less the 3-month Treasury bill return. Data are annual, 1947-2009.
The 5-year regression t-statistic uses the Hansen—Hodrick (1980) correction. o[E:(R®)] represents
the standard deviation of the fitted value, o(b x Dy/P;).

Horizon k b t(b) R? olE«R®)] o
1 year 3.8 (2.6) 0.09 5.46 0.76

5 years 20.6 (3.4) 0.28 29.3 0.62




OLS Regressions of Excess Returns (value-weighted NYSE—Treasury bill) and Real
Dividend Growth on the Value-Weighted NYSE Dividend-Price Ratio

Horizon k Rl ..,=a+ b%’ + Er+k %T" =a+ b%‘ + Erk
(years)

b t(b) R? b t(h) R?
1 4.0 2.7 0.08 0.07 0.06 0.0001
2 7.9 3.0 0.12 —0.42 -0.22 0.0010
3 12.6 3.0 0.20 0.16 0.13 0.0001
5 20.6 2.6 0.22 2.42 1.11 0.0200

Sample 1927-2005, annual data. R, denotes the total excess return from time  to time 7 + k. Standard
errors use GMM (Hansen—Hodrick) to correct for heteroskedasticity and serial correlation.
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Figure 1. Dividend yield and following 7-year return. The dividend yield is multiplied by
four. Both series use the CRSP value-weighted market index.



Comments:

e Past returns do not forecast future returns and the dividend price ratio
does not forecast future dividends

 The risk premium is time varying.
* The conditional expected excess return,E, (Rteﬂ), varies a lot.
 The standard deviation of the conditional expected excess return is

5.5%



Comments:

e Returns appear to be predictable: High current price relative to

dividends predicts low future returns
e Prices are high today not because you expect high future dividends, but

because you expect low future returns
e High prices tend to happen in booms when people are willing to take risks, and
low prices in recessions when people are not willing to take risks

e Other variables also have predictive power: consumption-to-wealth
ratio, term premium, short-term nominal interest rate



Cross sectional evidence:

 Smaller firms have higher returns on average (size premium)

* Firms with low Tobins’ Q (i.e. high book to market value) have higher
returns on average (value premium)

e “Value” stocks have market values that are small relative to the accountant’s
book value. Examples: Airlines, Steel Mills or Railroads companies.

 “Growth” stocks are the opposite of value and have had low average returns.
Examples: Google, Apple, Amazon.

* Firms with high recent returns tend to have high returns in near future
(momentum anomaly)



Lucas representative agent economy

Preferences:

R ot
Eo{ X= Bu(ct)},
t=0
Budget constraints:
T—1 N
ct+ Z jt+1Bj ¢+ Z Aj 1Py =yt Z tBj,H—Zl Ay [Dz’,t + Pz',t}
j=1 =0 =

P; + : price of stock ¢, y; : endowment, B;; : price of zero coupon bond
that matures at ¢ + j, Bo+ =1, Z;+, and A; ; : holdings of j bonds and ¢
shares at the start of ¢



The Z;+, and A;; are endogenous choice variables
The P, ; , y+ and B, are exogenous stochastic processes

The optimal portfolio choice (also known as first order conditions or Euler
equations) is:

Pi,tu/(ct) = EBu/(ci41) (Di,t+1 + Pfi,t+1) , fori=1,...,.N

Bju/(ct) = EyBu'(cpy1)Bj_1441, forj=1,...,T.



These equations can be written as:

Bu'(ci11 .
Pi,t = Fy u,((ct—; ) (Di,t—l—l + Pz',t—|—1) , fore =1,..., N
o0 /
Bou'(cq1+s) .
Pi=FE Oj u/(;) 5 D t414s, fori=1,..,N
S—
Bu'(ci41 .
Bj,t — Et ( + )Bj—l,t—l—la for J = ]., ...,T.

uw'(ct)



Define the rates of return:

Bi_
Rjpp=—2M* forj=1,..,T

Bjt

Ditv1+ Pt
P+

R’l:,t—l—]. p— , for 1 = 1, ,N

In general

5U’(Ct+1)R
/ s,t+1
u'(ct)

1= F,

for the holding returns on all assets s =42o0r 3,71 =1,..., Norj=1,...



f

Assume there is a risk free bond with rate of return Rt+1

f Bu/(ci41)
t= b u/(ct)

Let ;41 be a risky rate of return

Bu(cry1)

1=E:R




Risk neutrality:
Constant u/(c¢)
Euler equations imply:

Bl = Rtf+1



General framework:

In general the price of any asset is the expected product between the payoff
of the asset tomorrow, X;. 1, and the pricing kernel (or stochastis discount
factor), M;y1.

Py = Ep (My11X¢41)
In the case of the Lucas model (or consumption based model)

Bu/(ci41)
u'(ct)

M1 =

and for stocks Xy11 = D;y1 + Py,



Implications:

With risk neutrality the price of stock is:

o0
Py =E; ) B°Dits

s=1
Let 3 = 1/(1 + r) and suppose Dy = (1 + g)D;_1 + €+, the expected
growth rate of dividends is:

EiDiys = (1+ g)°Dy

then
P (1+y9)
Dy r—g




For risk-free one-period bond that pays one unit of consumption tomorrow:
Py = EyMy g

where
Rip1=1/P

Nominal claims:

e 1
X?’L

. . p/ .
where R} | = ]é—;{,,l is the nominal return, 1 4 m;, 1 = ;'_)—131, and P/ is the

price-index (e.g. CPI)



Consumption based asset pricing:

Equating the Euler equations gives:

f Bu/(ci41)
Rt—l—lEt w(ct)

Bu'(ce41)
u'(ct)

= BrRyq

Rearranging:

Bu'(cr41) Bu'(cr41)

u/(ct)

—Covy (Rt—l—la (<))

) - (Eth+1 — R{H) Ey



Risk Premium:

From Euler equation for risk-free asset

Etﬁu/(ct+1) _ 1

u(er) Rl

Therefore:

Eth+1—R{ 1
oF 2 = —Covy | Ry,
t+1

5U'(Ct+1)>

u/(ct)



Implications:

e If the risky return covaries positively with tomorrow’'s consumption,
Ct11, then the LHS is positive and the asset return bears a positive
premium over the risk free rate.

e If the risky return covaries negatively with tomorrow’s consumption
then the LHS is negative and the asset return bears a negative premium
over the risk free rate.

e Intuition: assets whose returns have a negative covariance with con-
sumption provide a hedge against consumption risk. Households are
willing to accept a lower expected return since these assets provide
insurance against low future consumption.



Equity premium puzzle:

Assume CRRA:

The Euler equations are:

—y _ nf —
Ct —Rt+1EtCt+1

¢t | = BiRetic,



An approximation to the Euler equations

Let 2411 = In(Ciy1) — In(Cy); 141 = In(Ryy1), the Euler equation
becomes:

1= R{ﬂEtewp(_’Ya?H—l)

1 = BEtexp(—ywiy1 + T41)

Assume that consumption growth and asset returns are jointly log-normally
distributed

2 2
T+l | N (| B (T¢41) ‘72x,t+1 O-xé’r,t—l—l
Y
Tt+1 E(rit+1) Ogrt+1  Fri+l




If = is normal distributed then exp(x) is lognormal, and

E exp(x) = exp <EJ: + %Var(a:))

The Euler equations become

1
1 = Bexp(—vExi11 + Tif 1+ =Var(—vyzi41))
+1 79

1
1= BEeap(—yBii1 + Erepy+ oVar(—ymi1 + reg1))



Take logs and equate these equations:

1 1
Eriyr — T;gf+1 = EVC““(—W%H) — Evar(_7$t+l + 7 y1)

1
= —5Var(riy1) +7Cov(wi41,me41)

Since InE(R¢y1) = Eriy1 + %Var(rtJrl)

InNE(Ri41) — Tif+1 = vCov(x¢s1,7¢41) = YCorr(z,r)or0r



Quantitative implications:

The equity premium is

INE(R¢11) — ln(Rtf+1) = vyCorr(z,r)oz0r
In US data, o = 0.167; 0, = 0.036; Corr(z,r) = 0.4 so

If v = 1 we have InE(Ry41) — In(R], ;) = 0.24%

If = 10 we have InE(Ry11) — In(R], ;) = 2.4%

If v = 25 we have InE(Ry11) — In(R], ;) = 6%



How high is v =257

Example 1. What would be the interest rate that would make a household
that earns 50,000 euros per year to postpone the annual vacation that

costs 3,000 euros?

.
R/ = BE, (Ct“)

Ct

taking 8 = 1, = 25 and no uncertainty in the income process get

—1 25
Bu!(cri1) 53,000
R = — — 20.158
t+1 [ u!(cp) 47,000
o~ 1916%

Tt11



Example 2. The Consumption Equivalent, C'E, of a lottery that gives
50, 000 euros with 50% probability or 100, 000 euros with 50% probability

(CE)'™" 1(50,000)' " N 1(100,000)'

1—7 2 1—~ 2 1—7
v=0 CFE =75,000
v = CE =70,711

~=2 CFE = 66,246
~=5 CFE = 58,566
~=10 CE = 53,991
~=20 CE = 51,858
~=30 CE = 51,209



The risk free rate:

1
1 = Bexp(—yExi1 + 7{4—1 + 5Var(-7$t+1))

taking logs

2
8l
O=InB8—~vEzi1 1+ Tz{;l + ?Var(fﬂtjtl)

rearranging

fo_ th
ri1=—InB+vyExi 1 — ?Var(azH_l)



Quantitative implications:

The risk free rate is:
2

Y
T{Jrl =—Inf+~vEx441 — ?Vaﬂ“(mtﬂ)
Suppose 8 = 0.999; Ex;y1 = 0.015; 0 = 0.036 then we need v = 0.6 to

obtain Tif+1 = 1%

If v = 10 we have Tif+1 = 22%

If v =25 we have T{Jrl = 78%

This is opposite to equity-premium puzzle — we need very low v to match
risk-free rate.



Comments:

1. If consumption growth is iid and homoskedastic, then the risk free rate
Is constant.

2. Risk free rate is high if the agents are more impatient i.e. have a high
relative preference for consumption in the present (low 3). In this case
agents want to save less, implying a higher interest rate. This is consistent
with the equation, since — In (3 is decreasing in (.

3. Risk free rate is high when expected consumption growth is high (in-
tertemporal marginal rate of substitution (IMRS)). That is, in order to
induce agents to save and consume a lot in the future, the interest rate
must be high.



4. Risk free rate is low when conditional consumption volatility is high (pre-
cautionary savings or risk aversion). When consumption is more volatile
people want to save more driving down the interest rate

f

5. An higher v makes 7}, ; more sensitive to consumption volatility



To explain these facts, the macro-finance literature explored a wide range
of alternative preferences and market structures.

(i) A large differential in the cost of trading between the stock and bond
markets; (ii) more general preferences that allow for the separation be-
tween risk aversion and IMRS; (iii) incomplete markets, (iv) borrowing
constraints, (v) market segmentation (heterogeneity of agents).

(ii) The strategies in the literature boil down to generalize the discount
factor to

where the new variable Y; 1 does most of the work.



	lecture_1A
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

	lecture_1

