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Abstract

In this supplementary material, we provide additional proofs omitted in Section 2 of
the paper and also provide additional analysis for two variations of the representative agent

model studied in Section 2 of the paper.



1. Proofs for Section 2

This section derives the equilibrium details for the representative agent model studied in Section

2 of the paper. The representative investor solves the problem:

max By {—e "Wt (1)
Ot 0t
subject to the budget constraint
Wit1 = 01Q1+1 + cuqir1 + WiR. (2)

Here E; denotes the conditional expectation operator given the information up to date ¢. The
information includes realization of dividends and returns up to date ¢ and the advance infor-

mation signal:

S = EtD_H + Ef- (3)

Conjecture that the joint distribution of ;11 and ¢;y1 conditional on date ¢ information is

normal:

Q41

|t ~ N (Mt) V) ’ (4)

qt+1

where
Vo Vi
[y = HQt V= Q YQq

Hgt Voo Vg

We can solve for V :
O,qu

B g \ _ q _ .2  “"Dg
Vy = Vary (Zt + €t+1) = Var (5t+1’St) = 0q J% + U%'

We will show below that other elements in V are also constant.

We can then substitute the budget constraint (2) into (1) to derive the first-order conditions:

VQ+atVQq = ’7_1IUQt7 (5)

VQq"’_at‘/q = W/ill’th7 (6)

where we have imposed the market clearing condition 6; = 1.



Using the law of iterated expectations and (5), we can show that

E[Qu1|Qd = E [ Qi) = v (Vo + Vo [ Q1)) -

Solving equations (5) and (6) yields:

Feqt VQq
= — — = 7
Qi 7‘/;1 V;] ) ( )
2
1qtVQq VoV, =V,
for = gl : (8)
o Z v,

Now, we compute

por = B[Pl + Ey[Diy1] — RB
= E{[Pu1] + By [Fey1 +¢f4] — RP
= E;[P1]+apF + E; [ef,4] — RP,
= Ei[P1] +apF + 0250—530%& — RP;,
and

pgt = Ei [Zt + €g+1] =Zi+ E; [€§+1] = Z; + S, 9)
where we have used the projection theorem and defined

_9Dq
2 2
O'S—|-0'D

o
Substituting these two equations into (8) yields:

Zi+5 V3 E [P
St_VQq[ t+05ﬂ+7<Qq_VQ>}+ t [Pr]

2
g
Po=R'{apF + 52—
! {“F =y v, R

Solving this first-order stochastic difference equation for P; by repeated substitution yields:

o (VQVq _ Véq) R, Rl p 10
L v, 1—-R' 1-Rlap ' (10)
VQqR_l —1 U%) Vo0
- Z;+ R - S
V,(1 — R~ 1ay) et 0% + 0% Vy b

where we have imposed the transversality (or no-bubble) condition limyp_, o, Fy [PT+1 / RT] =0.



We can decompose the stock price into two components:

> R_SDHS] .

s=1

Py = fi +m, where f; = E;

We then compute

fi = E;(R'Dyy1+ R ?Dio+...)
= B[R (arF +efy+ef1) + B2 (apFiy1 +efyy +efy) + -]
= R'apF,+ R'E[ef4|S] + R 2a%F, + ...
= ————F+R'E[24]5]

1-— R—laF

R lap . o2
= — ~ F+4+R'——L_g,.
1— R lap et O’%—‘rO’QD !

Using this equation and (10), we can derive

v (VQVq - Véq) R R Wy, < Z

e V, 1-RT Vv, \1-R'lay

+ 65}) .
Equation (10) reveals that the equilibrium price is linear in normally distributed state
variables, Fi, Z;, and S;. We deduce that the conjecture in (4) is correct. To complete the

derivation of equilibrium, it remains to derive the covariance matrix V.

Having solved for the price function, we can write the excess stock return as

v (VQVq - ng) 1 2
F D D
= - 11
Qt+1 v Tz R lapcttl + & a%+a%5t (11)
RWoq 7 Voo
- ~2417,4+ 58
V.- Rlay) T, |2 + 5]
o2 Voeo
+RY | P - ] Sttt
Lf% +oh Vg T



Using this equation, we can derive

2 2 2 -1 2
o oHo R~V
Ve = F + D~ S _|_< q > 0_2
© (1- R lap)® o%+o0% V,(1—Rlay)) ?
2 —
_ o VQqo 2 2
+R? D 1 ] +0p),
svah v, | s hen)
2
ODgO
Voo = Ei [(5£r1 - Etsgrl) (el1 — Brefy)] = - S2 : (12)
os+op

These two equations can be solved for Vg and Vi, completing the derivation of the equilibrium.
Turn to the analysis of momentum and reversals. Using the law of iterated expectations

and equations (8) and (9), we can derive

E[Qu1|Q] = E [nglQ:]

v(VoVa-V3,) W
_ ( - q) + %E[Zﬁ&&y@t]
q q

2
v (VQVq - VQq) Viq Cov[Zy + 55y, Q4
v, Vy Var (Qy)

Q.
Since Vg > 0 if and only if op, > 0 by (12), we obtain that
Cov (Qt+1,Q¢) > 0 if and only if Cov [Z; + 55, Q] > 0. (13)
Using (11), we can compute

Cov (Zy, Q)

RV, Ve
E 7, Z o Qq Z QqZ,
(ortior ) (-t f

R~V 2, Voq 2
= — + E\|Z
Lq(1 - R_IGZ)UZ Va “ [ t_l]
aan% 02Z azR —1

ot +0% Vg (R—az) (1—a%)’



and

2 —
-1 9D VQq0 2
Q — E
COU (St, t) R |:O_% 0_2D ‘/q :| [St]

2 —
_ o Voqo
— p-! D VQq 2 | 52
i ()
05,0%

20% + 030% (1 — p%q)
(O’S + O'D) aDo (1 — qu>

020% + oo}, (1 - qu>

where pp, € (0,1) is the correlation coefficient between eP and &} +1- Combining the above

two equations yields:

COU [Zt + 5St, Qt]

2 2
_ 0DeTs 0% azR—1 LR (0% +0B) ohoy (1 - qu) 5
0%+ 0% Vg (R—az) (1 - a}) 020% 4 0207, (1—qu>
2 2 R—1 0-2 0-2
- s A S | T
20% + 0207, <1 — p%)q> (R—az) (1 -ad}) R

Next, we derive that

EQu2|Qd] = ElugilQd

12
v (VQVq VQq> . Voo 1,
Va Vg

[Zi41 + 0S141|Q4]

2
_ Y (VQV;J - VQq) N Vg Cov [Zi11 + 55141, Q4] Q
V, V, Var (Qy) b




where we use (11) to show that

_RY, v
Cov(Zi+1,Q:) = FE {(az (azZi—1 +ef) +etiy) ( Qa eZ + Qth_1>]

Vo (1 =R tay) v,
VQ R—va
= Eld2Z (=17 _ z( q p
[az t—1 ( v, t 1) + aze; < V,(1— R*laz)gt
R_IVQq VQq 2 2
‘41(1—R_1a)ZJZ+{/(1 7B 27 4]
_ UDqO'% O'Z CLZR —1
= US+UDV (R—az)(l_aQZ) ’
and
Cov (Si41,Q) =0
Therefore,
E(Quial @] = (Vo¥a=V3) v, sBEo}(azR-1) Q
= + Z |
t+2|Qt Vi, Vo VgVar (Qi) (R—az) (1 —a%) t

Similarly, we can show that

E [Q |Q ] v (VQV;] - VQ2q) n n—1 VQq ;Tjjag UZ (CLZR _ 1) Q
n = a YQq |
T R e (- ) Ver @)

for any n > 2. Thus,
Cov (Qtsn,Q:) > 0 if and only if azR > 1 for n > 2. (15)

By (13), (14), and (15), we deduce that if azR > 1, then we get momentum for all horizons
in that Cov (Q¢4n, Q) > 0, for all n > 1. Now, suppose that azR < 1. Then we get reversals
after one period in that Cov (Qtyn, Q) < 0 for all n > 2. To get one period momentum, i.e.,

Cov (Qi+1, Q) > 0, we need

0§50y (azR —1) U%Ug (1 _ 2

(R—az)(l—a%) R PDq)>0.

This condition is satisfied when ay is sufficiently close to 1/R.

To see what will happen if we drop the advance information, we set O'?g — 00 so that advance



information is useless. Then we can compute that

2
B[QralQi] = 1 (VoVi-Vé) Ve, oppdlasR-1) 0
Vy 7V ViVar (Qr) (R — ay) (1—a) "
for all n > 1, where
Voq = 0Dg; Vq:ag,
02 R7202 oD 2
Vo = ——F—5+dh+ Z < q)
R T R \

We can see that
Cov (Qi4n,Q¢) > 0 if and only if azR > 1 for all n > 1.

Thus, we cannot generate momentum in the short run and subsequent reversals in the long run

for the model without advance information.

2. New Correlation: £ [Efsﬂ =opz >0

To see whether the assumption of advance information is needed in our model, we drop the ad-
vance information signal from the information set and consider a different information structure
by assuming that

E [5565] =opz > 0. (16)

We still maintain the assumption that E [atD Eﬂ = opg > 0. These two assumptions imply
that both the persistent and transitory components of the dividend process and the nontraded
asset return process are positively correlated. We have shown in Section 1 that if opz =
0, the model without advance information cannot generate momentum in the short run and
subsequent reversals in the long run. Using the same representative agent model, we shall
demonstrate below that the assumption of o pz > 0 cannot deliver momentum in the short run
and subsequent reversals in the long run.

As in Section 1, we conjecture that the joint distribution of ;1 and ¢ 11 conditional on
date t information follows a normal distribution given in (4). The equilibrium conditions are

still given by (5) and (6). Since p, = Ei[qir1] = Zi, Vg = Vary (q41) = ag, we can rewrite



these conditions as follows:

Vo+aVo, = v ign
’7_1Zt.

Voq + oztag

Solving this system of equations gives:

7. Vi
Qy = =t %a
Ve o o0g
Vg2t VQJ?I - VQ2q
HQt 5 T 2 :
9q 94

By definition,

toe = Et[Pea]+ Ei[Diga] — RE

= FE [Pt+1] +apF; — RP;.

Substituting this equation into (17) yields:

. V. V3 .
P,=R 1{aFFt—o_Q2th—|—’}/ (UQ;—VQ)}—FR 1Et[Pt+1]'

q

Repeating substitution yields:

_ V. V3
P, = R 1{aFFt—QQth+v<ng—VQ>}
Uq Jq

2
R dar - YR,z (Y ) Ly
FLt 0_2 Az Ly Y 0_2 Q

q

Rfl

q

2 2
v (Vng - VQq) R! R lap P Voq
o2 1-R1 "1 _R1lgy * ag 1—Rlay

Ztv

where we have imposed the transversality (or no-bubble) condition limy7_, o, F¢ [PT-H / RT] =0.



Having solved for the price function, we can get the excess return:

2 2
0 7 (VQJq - VQq) R7! n R lap Vo, R! Zoi 4D
t+1 - 0_3 1 _ R_l 1 o R_laF t+1 0_3 1 o R_laz t+1 t+1
R vvé" “Vooy R Rlar o Vo, R
Ug 1-R1! 1—R_1CLF Ug 1—R_1CLZ ’
or, simplifying,
v (Voo? — V2 —1
Q q Qq 1 F VQ(] VQ(] R VA D
Qr1 = 2 1~ Rlap ot +—5 2t — 02 1- Rolg, ! +Eth-
q q q

This leads to
1 V. R\’
PR S <E

OFZ —i—a%

1-— R—lap 0'2 1-— R_laz
1 F Va R z D
VQq = Et |:<1 — R_laF€t+1 — 0'2q 1_ R_laZ€t+1 + €t+1 8?+1 = O’Dq.
q

We then complete the equilibrium solution.

To study momentum and reversals, we use (18) to show that

ElQi1|Qd = E [ugQ:]

VQ02 — V2 V
= L9 S (7)Qy)
94q 94
_ VQag - UQDq + 0 Dgq Cov [Zta Qt] Q
7 o2 o2 Var(Qy) b

(19)



and, for n > 2,

Voog — VQ2q 1 F Vaq Vo R7! z D
E[Qun|Q] = E|v o2 1_ R_1aF5t+n + 73 t+n — Tgm*?Hn + €4l Qt
VQU2 e 1%
= L SR 7,,]Q
94 94
VQ02 — V2 Ve
— W‘l72Qq + %a%—lE [Z:| Q4]
94 94

Qt7

2 2
VQoy —9by | 0pg no1Cov[Z;, Q4
3 Az
9y

2 Var (Q)

0y

Thus,
Cov (Qt4n,Q¢) > 0 if and only if Cov [Z;, Q] > 0,

for all n > 1 under the assumption op, > 0. We can use (19) to explicitly compute

1 Ve Ve R!
_ Z F Qq Qq A D
Cov [Zt,Qt] = F |:(CLZZt1 + on ) (1—R1(1F5t + 0_7321571 — Tgmet + SN >:|
_ 1 Vaq ‘722 Vg R! 2
T ISR T 2T T 2 T-Rla, 2
1 N Vog 20z (1—R'az) — R (1-a%)
= T p-1. 9Fz 0z _
1— R lap o2 (1-a%) (1 - R tay)
= —— 0z +—F0zR .
1—-Rlap rz 0’2 z (1 — CL2Z) (1- R lay)

This implies that the model without advance information cannot generate momentum in the
short run and subsequent reversals in the long run no matter whether we impose assumption
(16) or not. We can get short-run momentum by assuming orz > 0 and ayz sufficiently large
so that Cov [Z;, Q] > 0. But in this case, one will get momentum for all horizons and cannot

generate subsequent reversals.

3. Advance Information about ¢}, and E (¢f,,¢f,,) >0

In Section 2 of the paper, we have shown that the assumption that the investor has advance
information about the transitory component of earnings and that this component is positively
correlated with the nontraded asset return can generate short-run momentum and long-run

reversals. In this section, we use a representative agent model to show that the assumption

10



that the investor has advance information about the persistent component of earnings and
that this component is positively correlated with the nontraded asset return can also generate
short-run momentum and long-run reversals.

Assume that the advance information signal is given by
S, = el 1t £

In addition, assume that E(sﬂlegﬂ) = opqg > 0, but E(aﬂlsfﬂ) = opq = 0. We still
maintain other correlation assumptions as in Section 2 of the paper.
Conjecture that the joint distribution of (Qyy1 and ¢:11 conditional on date ¢ information

follows a normal distribution given in (4). We can solve for V :
2
q q 2 IFq
Vg =Var (Zt + 5t+1) =Var (5t+1|5t) =0, - o (20)
S F
We will show below that other elements in V' are also constant.

The equilibrium conditions are still given by (7) and (8). We then compute:

pgr = B[P+ Ey[Di1] — RP
= E/[Py)+ Ei [Fra +¢04] — RP
= Ei[Pu1] +apF + E [e54|S] — RP,

= Fk [Pt+1] +apF; + S — RP;,
and
poe = Be [Ze+elin] = Zi+ E[el1]S)] = Zi + 545, (21)
where

2
OFq _ of

Og=——>5, OF = —5—5.
q 2 2 2 2
op+og o +0r

Substituting the above expressions for pg; and py, into (8) yields a difference equation for P, :

1% £ _
P = R—l {ath +opS; — % (Zt + 5qSt) +y <‘/Q,q — VQ) } + R lEt [PH-l] .
q q

11



Solving this equation by repeated substitution yields:

o T (vova-V3,) R Rl .
t = - v, 1_R_1+1_R_1aF(aFt+UF t)
—1 —
o R VQq Zt _ R—l VQQJ(I Stv

Vo (1= R~ laz) Va

where we have imposed the transversality (or no-bubble) condition limyz_, o, Ft [PT-H / RT] =0.

Using this equation, we can derive the excess return:

0 _ 7 (VQV‘I B Véq) 1 Fo D _ Ry, z VQqZ
t+1 - ‘/q 1 _ R_laF Et+1 Et"r]. ‘/’q (1 _ R_laZ)€t+1 ‘/q t
1 — VQq5q -1
R m— - =2 (RS —S;).
+ (1 — R—laFUF v, ) ( t4+1 t)

From this equation, we can see that Vg = Cov; (Q¢41) is constant and

Vog = Covy (Qes1,Get1)

= B [(Qer1 — pge) (11 — (Ze + 5451))]
1 O'%O’Fq
1 - R apo%+o%’

Thus, Vi, > 0 if and only if oy > 0. This completes the derivation of equilibrium.

Turn to the study of momentum and reversals. Using (8) and (21), we can compute

VQq - iéq
Lor = (Zi+34St) — -Vo -
Qt v, q v,

It follows from the law of iterated expectations that

ElQu1|Q] = E[puglQ:]
v, V5
= %E[Zt—F&qSﬂQﬂ - (5;“@)

2
v (VQVq - VQq) n @Cov [Z + 5¢St, Q4]

v, V,  Var(@)

Thus,
Cov (Qi+1,Q¢) > 0 if and only if Cov [Z; 4+ 545, Q] > 0.

12



For n > 2, we can compute that

EQin|Qi] = E ['“QtJrn 1’Qt]
T(VeVa=Vo,) v,
_ ( q> 4+ Qg (Zi4n—1+ 0¢St4n-1|Q:) +
vy Vy
_ v (VQV VQq> N Voq Cov [ Ziyn—1+ 6¢4St4n—1, Q4 0
v, V, Var (Qy) !
v (VQV Vé) | Ve Covl%,Q1,
v, Z Ve Var (Qr) ’

where we have used the fact that Cov (Si1pn—1,Q¢) = 0 for n > 2. Thus, for all n > 2,

Cov (Qi4n, Q) > 0 if and only if Cov [Z;, Q] > 0

It remains to compute that

R, V.
Cov (Zt7Qt) = F |:((LZZt1 —|—€tZ) (—V (1 — RQiaZ)g ‘C/?qzt 1>:|
q

_ Vg 0'22 R 2
N Uq (azl — azz 1-— R_IGZUZ
. VQ(] UZ RCLZ - ].

Vg R\ (1-a%)(1-Rlay)

Thus, to obtain long-run reversals, we need to assume that az R < 1.

We also compute that

) _
Cov (5,Q) = OF — VQqu) R_lsz‘}

13



Substituting (20) and (22) into the above equation, we obtain:

1 o2 R7!
C S — 2 -2 S
OU( tth) <0F ‘/qO-FqO'%‘i‘U%* 1 fRilaF

- <02F T 52 (o2 U%QZ% 2 > Ri—ll
og (US—I—UF) — 0y 1—-—Rlap
0304 =0y (0} +0F) R
o2 (U% + 0%) — a%q 1— R lap

1-— PFq J%Jg (U% + J%) R

1
030’% + agaQF (1 — p2Fq> 1— R ap

where pp, € (0, 1) is the correlation coefficient between ef,1 and €] ;. It follows that Cov (S, Q) >
0. A sufficient condition to generate one-period momentum is that az is sufficiently close to

1/R so that Cov [Z; + 645, Q] > 0. If az < 1/R, then we obtain reversals from period 2 on.

4. Main Model with Intertemporal consumption

The assumption of myopic investors made in the paper is important for tractability and allows us
to derive analytically several equilibrium properties regarding the role of advance information.
The main drawback is the omission of dynamic hedging demands. Dynamic hedging demands
introduce a concern for stochastic changes in the investment opportunity set, as given by changes
in the state vector, and thus may be particularly relevant in a model with advance information
where investors get signals about k-period ahead earnings.

Here, we solve a model identical to the main model in the paper, but where investors have

the intertemporal preferences (I = i, u):

o0
B Y e (1)

J=0

where § € (0,1). They face intertemporal budget constraints:
 _ l l ITpl
Wi =R (Wt - Ct) + ¢, Ry

The vectors . and R. denote asset holdings and per share excess returns to assets that are

available to investor [. In particular, for informed investors, 'd)i = ( f;, af‘:)T and R! = (Qy, ¢),

14



and for uninformed investors, ¥} = 6} and R} = Q.
Let V! (W}, d),lf) denote the value function of investor I, where ¢! is a transformation of the
estimated state vector %}. Below, we show how to set up the vector d)i and prove that (dropping

superscripts for simplicity):
5 T L+
V(Wi @) = —exp |-k =W —uT¢p, — §¢tU¢t )

where 7 = 7%, and k, u and U are constants. The upshot of the analysis is investors’ asset
holdings. Asset holdings can be broken down into two parts. One is the myopic asset demand

analyzed in the paper and given by:

L -1

7V [BrI'BY] " Er (Rey1),
and the other is the dynamic hedging demand,

—57! [BRI'BY] " Cov, <<“T + By (1] U) i1 Rt+1> :

The matrix B RFBE is a transformed covariance matrix of asset returns, adjusted for the risk
profile of each investor. Note that uninformed investors hold only one risky asset and thus
B RFB}2 is a scalar whereas informed investors hold two risky assets and thus B RFBE isa2x2
matrix. As in the main model, the myopic demands for the informed and uninformed investor
depend crucially on the expected asset returns E! (Rsy1) and E} (Ryy1), respectively. The
analysis in the paper applies here, though we are unable to determine the signs analytically as
we did there.

The dynamic hedging demand reflects a concern for changing investment opportunities:
Investors hold more of the stock if the stock pays out more in states where investment op-
portunities are bad, i.e., when (uT + Eg [¢t+1]T U) ¢y, is low. In particular, good advance
information about future earnings on the stock received at ¢ implies that good investment op-
portunities are likely for both the stock and the private investment opportunity in the future
and makes informed investors hold less of both assets.

We use numerical examples to evaluate the relative importance of the above myopic and
dynamic hedging demands. We find that the dynamic hedging demand is not important quan-

titatively. In particular, in response to a good signal about earnings innovation in the next

15



period, the stock return increases, informed investors buy the stock for speculative reasons and
uninformed investors sell the stock to accommodate these trades on impact. Informed investors
also invest more in the nontraded asset, as they did in the myopic case, and thus bear greater
risk. This leads stock returns to display short term momentum.

The table below presents some numerical examples and simple comparative statics on how
the informativeness of advance information affects momentum. Momentum is stronger when
advance information is less precise. As in the main model, when advance information is very pre-
cise, there are few rebalancing trades in the nontraded asset, and momentum disappears. When
advance information is very noisy, we are back in a model without advance information and
with ayz small, momentum also disappears. It is at intermediate levels of precision of advance
information that the dynamic hedging demands become more important. Because dynamic
hedging demands also allow informed investors to hide their speculative trades, momentum is

stronger than in the myopic case.

The solution method is similar to that for Proposition 1 and that in Wang (1994). We
sketch it here. We conjecture that the equilibrium price function takes the same form as in the
myopic investor case

P, = —po + piX, + puX}-

We shall verify that this conjecture is correct and derive the equilibrium system of equations
for the coefficients in the price function. Given the conjectured price function, we write the

excess stock returns Qy4+1 as in equation (B.11) with the coefficients restrictions:

1+ ey =0, for all j # 2,k +2, (23)
€2 + ey2 = €52, (24)

oD
€ik+2 T €y k2 = €i2Tq' (25)

9D

We note that the informed and uninformed investors solve similar filtering problems to those

in the myopic investor case. To solve the investors’ consumption and portfolio choice problems,

16



Table 1.
MOMENTUM AND REVERSAL
IN THE MODEL WITH INTERTEMPORAL CONSUMPTION AND ADVANCE INFORMATION

n\ os 0.25 0.5 0.75
Intertemporal Myopic Intertemporal Myopic Intertemporal Myopic

1 -0.0035 0.0016 0.0027 0.0026 0.0024 0.0008
2 -0.0028 -0.0001 -0.0015 -0.0013 -0.0017 -0.0030
3 -0.0025 -0.0001 -0.0014 -0.0012 -0.0016 -0.0027
4 -0.0022 -0.0001 -0.0013 -0.0011 -0.0014 -0.0024
5 -0.0020 -0.0001 -0.0011 -0.0010 -0.0013 -0.0022
6 -0.0018 -0.0001 -0.0010 -0.0009 -0.0011 -0.0019
7 -0.0016 -0.0001 -0.0009 -0.0008 -0.0010 -0.0018
8 -0.0015 -0.0001 -0.0008 -0.0007 -0.0009 -0.0016
9 -0.0013 -0.0001 -0.0007 -0.0006 -0.0008 -0.0014
10 -0.0012 -0.0001 -0.0007 -0.0006 -0.0007 -0.0013

The table displays the slope coefficients of regressing single period returns, Q;,, on current returns:
Qt-‘rn =ap+ ant + Et,n-

The columns labeled “Intertemporal” refer to the model with intertemporal consumption and the
columns labeled “Myopic” refer to the model in Section 3 of the paper. We set k =1, op =1,
or=05,02=1,04=05,0pg =025 ar =az=09, A=0.9,y=5,and r=0.1.
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we use dynamic programming and define the state vectors as follows:

~ T
o = |zt BrleRy) - Er[eRA ]
| | | )
o = | % EileRy) - EilBa) a7
where
A . . T
G=| R-F &P —ely .. ePi-ePu ]

Start with uninformed investors’ optimization problem. Noting that equations (B.12)-(B.15)

still hold, we can derive:

#11 = R" 4+ Aro; + Brv, 1,

where R" = eg,

Agp = [ ei2 0...0 eig% ], Br = [ e;S; bg }, V?—l—l = [ Aft ] ,
P €ty1

and the matrix S, is such that %% — &% = S,¢}. It is then easy to derive Var¥ [vt“H]. To
determine the process for ¢y, use equation (B.16) to get:

= Awi? + Ky [Ayqu (5(3& - 5(,?) + AyuKiézl‘:+1}

= AR+ KuAy,ALS. ¢ + KAy Kigl . (26)
By selecting the appropriate rows and columns from the last equation, we arrive at

b1 = Afdi + Bivii

For informed investors, note that the conditional expected returns and variances of stock
returns and private investment obey the same restrictions as for the myopic case. We can thus
write:

i =R+ ARol + Bivi,,
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where R"=| ¢y 0 |,
Ap = iz Ozpk—1) 62’20Dq/0’% €1 €i3 - Cik+l TCuk+2
1 Opg-1) opgloh 0 0 ’
i bg 0 ] éi 1
BR = ’V17£+1 == + .
| O1za 1 ] etr1 — Bi (ef41)

To derive the process for gbi, we use the filtering equation:
Ri = Ak + Kigj
and (26) to get:
R % =T -KuAy) Ay (] — %) + (T-KuAy) Kigl, .

We then obtain:
Pi1 = Ayl + By
After expressing returns as functions of the appropriate state vectors and unforecastable
errors for the informed and uninformed investors, we solve their optimization problem. The
algebra is messy and the derivations take quite long and we omit the results from this paper
but keep them available upon request. The end result is a set of conditions that can be solved
for the constants k, u, and U for each investor type, and the first order conditions that yield

the asset demands:
¥, =4 ' [BRI'BL] " [R ~BiI'Blu + (AR—BRFB;UTA(b) ¢t] ,
where I' = B;UB¢+Vart_1 (vt+1). The term,
571 [BATBY) ! (R + Ans] =7 [BArBE] B, (RL,)
gives the myopic demand whereas the term,

—57 [BRI'B},] [B *[Blu+ B RI‘B;UTA¢¢J

= ' [BarBE] " Covf (w7 + B [oh]6}] U) #hi1 REL )
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gives the intertemporal hedging demands. The covariance above is adjusted for investors’ risk
preferences. We use the asset demands and the market clearing condition to solve for the

coefficients in the price function.
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