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The Appendix is organized as follows. In section I we provide all the algebra
associated with the solution of the model with financial shocks. We consider a
generalized version of the model that also encompasses two extensions discussed
in section 6.3 of the paper. In section II we provide the algebra associated with
a cubic solution of the model with financial shocks (also discussed in section 6.3).
Finally, in section III we report all results from sensitivity analysis discussed in

section 6.3 of the paper.

I Solution of Model with Financial Shocks

I.A Building blocks

We consider a generalized setting of the model with financial shocks that also
allows some of the endowment of investors to be in the form of trees and allows
the financial shock to include an aggregate dimension in addition to a redistributive
one. The baseline setting presented in section 5 of the paper is a particular case
of this general one. This generalized setting also encompasses two extensions
discussed in section 6.3 of the paper. The first extension introduces a feedback
effect from asset prices to wealth by allowing some of the wealth of investors to
be in the form of trees. The second extension considers wealth shocks that only
affect investors (no redistribution between households and investors).

At the beginning of period t the newborn investors receive an endowment of
Wiy — 0K @ units of the consumption good and 6K trees, so the value of their

endowment in terms of the consumption good is:

Wi+ 0K (@ - Q)

The baseline model in the text is the case where the endowment consists solely of
consumption good, i.e. § = 0.
The newborn households receive an endowment of Wy ; units of the consump-

tion good. Wi, and Wy, are stochastic and given by:

- 1
Wl,t = W[ exXp [—m@t — §m29t2}

- 1
Wy = W —Wrexp {—né’t — Enzéf]
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where

Orr1 = pobs + €4 (1)
and €/, ~ N(0,07) and py € (0,1]. A rise in 6; represents a redistribution away
from investors towards households. A quadratic approximation of endowments

around ¢, = 0 implies that endowments are linear in #; and thus have a constant

variance:
Wis=Wr(1—mb,) , Wyy= (W — WI) + nW;0,
Up to a quadratic approximation, the aggregate endowment is:
Wy =W+ Wge =W+ Wr(n—m)b; (2)

The baseline model in the text is the case where the aggregate endowment is con-
stant (m = n). The case where endowment shocks only affect investors corresponds
ton =0.

The return on equity consists of the dividend yield and capital gain, with trees
depreciating at a rate § to exactly offset the endowment in trees of the newborn

agents. The rate of return on equity is then:

A+ (1—=9
RK’t+1 _ t+1 (Q ) Qt+1 (3)
t

The dividend is an exogenous process:

- 1
Appr = Aexp [at+1 - §af+1]
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where a;y1 = €f,; has a symmetric distribution with mean zero and variance o}

and is independent from €/, ;. A quadratic approximation of A1 is A(1 + ai1),
which has a constant variance A%02. As the dividend is iid it does not affect the
equity price.

Newborn households allocate their endowments between bonds and a riskfree
technology with decreasing returns to scale. Investing K ;11 units of the good
in the technology at time ¢ yields an output of Y;,; = % [VKHJH — % (KH7t+1)2}
goods at time ¢t + 1. Only households can invest in the technology. Household
maximize their future consumption, given by Y11 + Riy1 (Wyt — Kgey1), which

implies that Kp41 = v — nRiy1. The amount invested in bonds is then:

Whe— Kpip1 = Why — v+ 1R
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Bonds are in zero net supply. The clearing of the bond and equity markets

requires:

KQ: = o4 <WI,t +0K (Qt - Q)) (4)
0 = (1—oy) (Wf,t + 0K (Qt — Q)) +Why —v+nRi (5)

Taking the sum of (4)-(5) and using (2) yields a positive relation between the

equity price and the interest rate:

RtH:%[U—W+W1(m—n)0t+(1—5)KQt+5KQ (6)

I.B Approximation equity market clearing condition

The optimal portfolio is given by the mean-variance relation:

o — ERgi1— R
"7 yvar Ry 441)

Using (7) the equity market clearing condition (4) becomes:
EiRpa41 — R

yvar(R i41)

(Wl,t +oK <Qt - @)) = K@, (8)

(3) implies that the expected rate of return on equity and its variance are (using

the fact that the dividend and asset price are uncorrelated):

A+ (1-9) EQun
Q:
A%02  (1-96)

@ @

EiRgipn =

vary(Ri t11) vary(Qes1)

(8) is then rewritten as:

Wi+ 0K (Qt - Q)
8

(A+ (1=10) E;Qi1 — QeRita)
- K ([1203 +(1-— 6)2 vaTt(QtH))

(9)

We conjecture the log equity price is a linear-quadratic function of the financial
shock:
Qt = Qexp [—vl, — V7] (10)

3



Taking a quadratic expansion of (); around 6, = 0 gives:
~ 1
Q. =Q [1 — vl + (502 — V) 03] (11)
This implies
~ 1
Q1 =Q {1 — 001 + <§v2 — V) efﬂ} (12)
Using (1) we can write:
Qi1 =Q (1 — vpeby — vefH + (=V + 0.50%) (207 + 2p9tef+1 + 03)) (13)

where we used the continuous time approximation (e},,)? = o2. The expectation

and variance of the equity price next period are then:

~ 1 1
EiQi1 = Q [1 + (502 — V> Ug — vpgty + (57}2 - V> Pgef} (14)

2
var(Qu) = Q2 {—v +2 <%112 - V> pg@t} o; (15)

Using (6) we have

m—n

1 ~ 1—96 _
QiRi1 = 5 (V - W+ 5K@) Q: + TKQ? =+ Wi0,Q; (16)

Taking a quadratic approximation of Q? gives

QF = Q*[1 — 200, + 2(v* — V)67 (17)
Substituting (11) and (17) into (16), and omitting cubic and higher order terms
in 6;, gives

QiRpp1 = % (1/ W+ 5KQ) O [1 — o, + (%112 - v) ef} (18)

+£%EK@2p_2w,+z@2_vyg

m

+ ;%mé@_wﬂ

Combining these approximations (9) is rewritten as:
- ~ 1
clr-mneaf s (o)l o
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where:

W K
oW W 0K
g g g
and:
_ - 1
X = A+(1-0)Q {1 — vpely + (502 - V) (p307 —i—ag)}
1 -\ = 1
——(V—W+5KQ>Q[1—U@+(—vQ—V)ef]
i 2
_i%ﬁK@ql_%@+2@%40@]
W00 [0, — v6?]
and:

2
Y = KA%02 + K (1—6)Q? [—v + 2 Gv? — V> pget] o

I.C Solution without switching

We restrict ourselves to the constant, linear, and quadratic components of (19) in

terms of 6;:
Zo+ Z10; + Z,07 = 0

where the coeflicient on the constant is:

Zy = Jﬂz_( — 0)2Q* K0 (20)
| AT =00+ (1 -0)Q(=V +30°) 7j
Ly =W +0KQ)Q - L2KQ*

the coeflicient on 0; is:

Zi = —(m+kvQ) Ari-oQls - Vo ]

~L(v =W HIKQ) Q- ARG

n

WO {( 5) vpp — (y W 5KQ) v 17000+ LW,}
7 7 7

+4(1 — 6)°KQ% (—V + %zﬂ) PoC, (21)



and the coefficient on 6? is:

Zy = (m+kvQ)Q {( )Upg—U;(V—W—F(SKQ)—QlT(SKQU—Fm

+kQ (%zﬂ — V)

A+(1-0)Q+(1-86)Q (30*—V) a3
Ly =W +0KQ)Q — =LK Q*

=8 (3= V) pE =Lt — W +KQ) (302 - V)
e —ﬂﬂ(@ (Ug_ V) m;nWI
2
—4(1 -0’ KQ? (2v —V) PsTs (22)

The method of undetermined coefficients implies Zy = Z; = Zy = 0. Setting
Zp =0 in (20) implies:

QV = a1 + ag? (23)
where:
L A a-00- Yt —wiekd)0 - L0k0?
N =0 " n
B K A%0?
(1—86)Wo?
1. (1-0)Q*K
m=0 Ty
Setting Z; = 0 in (21) implies:
B+ Bov + By + Buv® + 5 | QV | + B [QV] v =0 (24)
where:

B = T_TL[A—F(l—(S)Q (u—W+5KQ>Q—1TKQ2]+WQTWI

1
n
=~ 1 ~ 1—4 ~
By = WQ [(1—6>pe——( ~ W +3KQ) ——2K@]
n n

G [A+<1_5>@_1(,/_WMKQ)QJ_“SK@}
n n

5 = m(1-0)Q50
By = —2(1—06)>2KQ%pyol + k%(f (1—-6)o;

Bs = —(1—20d)mo;
Bs = 4(1-6)°KQpeoy — kQ (1 —6)0;



Setting Z; = 0 in (22) implies:

where:

Substituting (23) in (24) we get:

where

Ao+ Mo+ Agv? + Agvt + Ay [QV} + s [QV] oy [QV] V2

A

A2

A

As
A6

1

W [(1 ~ )k %(V W OKQ) - 17_‘521;(@}

+EQ? [(1 —0)pp — %(V ~ W +0KQ) - 217_5}(@]

+/<;Q% {A (=80 - %(V W4 6KO)0 — 20 KG

4

U

(1= 0P KR} + kM1~ )}

7 [(1 _8)p%— %(y _W 4 0KO) — %2}(@}

—k {A—k(l—é)@—
—4(1 — 0)*K po; +
A(1 - 9) KQP&%

1
1
k(1
k(1

(v =W +30KQ)Q — 17_5KQ2]
—0)og
- 9)Qo

hy 4 hov + hyv? + hyv® =0

= fi+ Bsan
= a2+ Pecs
= [3+ fsaz
= [Ba+ Beaz

=0

(25)



Substituting (23) in (25), we have:
g1+ g2 + g3v® + gavt =0 (27)
where

g = Ao+ Mg+ Asad

g2 = M

g3 = Ao+ Mg+ 2 50000 + Aeag
g1 = A3+ Asa3 + A

(26)-(27) can be represented graphically in a Q - v space, with the intersections

of the schedules giving the various equilibria. Given Q and v, V follows from (23).

I.D Solution with switching equilibria

We now consider equilibria that allow for the possibility of switching between high
risk and low risk states. Define state 1 as the low risk state and let p; be the
probability that next period we will be in the low risk state when this period we
are in the low risk state. Similarly, let py be the probability that next period we
are in the high risk state if this period we are in the high risk state. The equity
prices in the low and high risk states are state-specific functions of 8; of the same
form as (10):

}fow risk Ql exp [_’Ulet _ ‘/19752}
l}:igh risk Q2 exp [_U29t i Vg@ﬂ

Using the same approximations as above, we write:

QN = Q1 (1 — vipsty — viel,y +wi (p307 + 2pe0i€) 1 + 03))
high risk

t+1 = 6?2 (1 — Uappty — U2€§+1 + wo (,03(9? + 2p90t6f+1 + 03))
where w; = —V1+0.50% and wy = —V,+0.5v32. We need to compute the expectation
and variance of the equity price in period ¢ 4+ 1 from the point of view of period t,

as well as the product of the equity prices and the interest rate.



We start be computing the expectation of the equity price in period ¢+ 1 from
the point of view of period t. The expectation of (), 1, conditional on being in a

low risk state in ¢ + 1, is
Ei (Quia|t + 1 is low) = a1 10w + a2,1000: + (lg’lowgf
where
ajow = O (14 wioy)

Q210w — —Qﬂhpe

S 2
asjlow = Qlwlpe

Analogously, the expectation of );,1, conditional on being in a high risk state in
t+1,1s
Ey (Qua|t + 1 is high) = a1 pign + a2,nignts + aS,highetQ

where

a1,high = Q2 (1+W2‘73)
a2,high = — Q2029

as high = Q2w203
If the economy is in the low risk state at time ¢, the expectation of (), is:

Ei (Quia|t is low) = p1E (Qualt + 1 is low) 4+ (1 — p1) Ey (Qeya|t + 1 is high)
- dl,low + d2,low9t + d?),low9152 (28)

where

dl,low = P101 jow + (]- - pl) Q1 high
dojow = D102j0w + (1 — p1) a2 pign

dsjow = D10310w + (1 — p1) aspign

Similarly, if the economy is in the high risk state at time ¢, the expectation of ();1

1s:

E; (Quia|t is high) = (1 —po) By (Quea|t + 1 is low) + po By (Qeya|t + 1 is high)
= dy pigh + donignbs + ds nign0; (29)
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where

dipigh = (1 —Dp2) 110w + D201 pigh
dopigh = (1 —Dp2)aziow + D202 high
dspigh = (1 —D2)asiow + D203 high

Next, we compute the variance of the equity price in period ¢+ 1 from the point

of view of period t. The variance of )y, is

var (Qu1) = E,Q}y — (EQui1)”

In a state ¢ = 1,2 we have:
Qirr1 = Qs (1 + wioy — vipely + wipsl; + (—v; + 2wipebs) €141)

It follows that in a specific ¢ + 1 state (dropping terms in 62 and above):

E (Qfqlt+1isi) = Q? [(1 + wiag)Z + 070507 + 2 (1 + wio) wippb; — 2 (1 + wop) vi,ogé’t}

+Q? (—v; + 2wipghy)? o}
We therefore write:

E; (Qf+1|t +11s lOU)) - bl,low + b2,low9t + b3,law8§

where:
bl,low = Q% |:(1 + ngg)Q + U%US]
b2,low = _Q%pe (41}1(")103 +2 (1 + wlag) Ul)
b3 1ow = prz (vf + 2 (1 + wlag) w1 + 4w%0§)
Similarly:
Ey (Q7 1|t + 1 is high) = by pigh + b2 nighs + b3 nignt;
where:

bipighn = Q3 [(1 +W203)2 +U§‘73}
b2 high = —Qgﬂe (41)200203 +2 (1 + WZUg) “2)

b3 nigh = ~§p§ (U% +2 (1 + wgag) Wy + 4w§a§)
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Consider that the economy is in the low risk state at time t. We drop terms

where 6, is of cubic or higher power. The expectation of @7, is then:
E (Q |t is low) = pi1Epq Q7 |t +1is low) + (1 — p1) By (QF44]t + 1 is high)
= Cliow T C2,l0uw0t + Cs,low9t2
where
Cliow = DP1b1jow + (1 — p1) b1 pign

Colow — ple,low + (1 - pl) b?,high
Calow = P1b3ow + (1 — D1) b3 pigh

Using (28) we write:
(Et (Qt+1|t 15 low))2 = dilow + 2d1,lowd2,low9t + (dg,low + 2d1,lowd3,low> 0152

The variance of the asset price in period ¢ + 1 from the point of view of period t,

when the economy is in the low risk state in period ¢, is thus:

var (Qt+1|t 18 lOU)) - (Cl,low - dilow) + (02,low - le,lowd2,low) ‘9t
+ (CB,ZOU} - dg,low - 2dl,lode,low) 01:2 (30)

Similarly, the variance of the asset price in period ¢ + 1 from the point of view of

period t, when the economy is in the high risk state in period t, is:

var (Qui1|t is high) = 1 pigh — dihigh + (€2,high — 2d1 pighda pigh )
+(¢3 high — d%,high — 2d1 hignds pign)0; (31)
where:
crhigh = (1 —p2)biiow + P2b1 pign
Conigh = (1 —p2)baiow + P2b2 nigh
Cahigh = (1 —p2) b3 10w + P2b3 nigh

We now compute the product of the interest rate and the equity price in period

t 4+ 1 from the point of view of period ¢. The interest rate in any state is given by
(6): ,
Ri,t+1 = 5 <V — W+ 5KQZ + W[ (m — n) t9t + (1 — 6)KQz,t>

11



If the economy is in the low risk state at time ¢, we get:

(QthJrl‘t 15 ZOU)) = el,low + e2,lou19t + ei‘),lowet2 (32)
where:

1 S 7
€1,low E |:V -Ww + KQI] Ql

1 ~ ~ ~ m—nmn - -~
€2low = —5 [(V - W+ 5KQ1> +(1-9) 2KQ1} Qv + WrQ:

1 ~ ~ ~ m-n_- -~
sion = | (V=W HOKQ )+ (1-0) 2K (v = V1) | @ = = S WiQuon
Similarly, if the economy is in the high risk state at time ¢, we have:

(QeRit1|t is high) = €1 pigh + €2, nignb: + €3.nign0; (33)

where:

1 -7 -
€1,high = 5 [V - W+ KQz] Q2

1 ~ ~ 7 = m-—-n. - =

62,high = —5 |:(V — W + 5KQ2> + (1 — 5) 2KQ2:| QQUQ -+ W[QQ

1 ~ ~ 9 ~ m-n_- -~
€3.high = 5 [(V - W+ 5KQ2> wy + (1 —6)2KQ, (Ug — ‘/2)} Q2 — TW]QZUQ

We can now compute the equity market clearing condition. Consider that the

economy is in the low risk state at time ¢. Using (28), (30) and (32), (9) is written

as:
Xt:low |:W - (m + k@lvl) 075 + k@lwlef] - Y;:low (34)
where
Xt:low - /_1 + (]- - 5) dl,low — €1,low
+ [(1 - 5) d2,l0w - 62,10111] Qt
+ [(1 - 5) d3,low - e3,low] 0t2
and

Yictow = K202+ (1= 02 K (c1iom — 42,
+ (1 - 6)2 K <C2,low - 2d1,lowd2,low) et
-+ (1 — (5)2 K (CS,low - d%,low - 2d1,lowd3,low) 9752
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We focus on the terms in (34) that are constant, proportional to 6;, and propor-

tional to 6?. The constant terms in (34) are:

W [A + (1 - 5) dl,low - 61,lo’w}
= Kzzl20'§ + (1 - (5>2 K (Cl,low - d%,low)

The linear terms in (34) are:

w [(1 - 5) d2,low - e2,low]
— [T_n + k@lvl} [A + (1 - 5) dl,low - el,low]
= (]. — 5)2 K (02,l0w - le,lode,low)

The quadratic terms in (34) are:

w [(]- - 5) d3,low - eS,low]
— [+ kG| [(1 = 6) daton — €200
+kQ1wl [A + (1 - 5) dl,low - e1,lowj|

= (1 — 5)2 K (63,low - d2 - 2dl,lowd3,low)

2,low

(35)

(36)

(37)

If the economy is in the high risk state at time ¢, we use (29), (31) and (33),

to write (9) as:

Xi—high [W — (m + k@ﬂh) 0 + k@zwzef] = Yi—nigh

where
Xichigh = A+ (1= 36)dinigh — €1.nigh
+[(1 = 0) danigh — €2,nign) O
+[(1 = 8) d3 pigh — €3.nign) 07
and

Y;ﬁzhigh = KA20'Z + (1 - 6)2 K (Cl,high — d%,high)
+(1— 5)2 K (¢2,nigh — 2d1 pighda pigh) O

+(1-6)?°K (cs,nigh — dg,high — 2d1 pignds nign) 0;

13
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We focus on the terms in (38) that are constant, proportional to 6;, and propor-

tional to 6?. The constant terms in (38) are:

W [A+ (1= 0) dinigh — €1,high) (39)
= KA+ (1— 5)2 K (Cl,high — d%,high)

The linear terms in (38) are:

W (1 = 6) da pigh — €2,high] (40)
— [m + k@gvg] [A+ (1= 0) dinigh — €1,high)
= (1-8)% K (o pigh — 2d1 pignda pigh)

The quadratic terms in (38) are:

W (1 = 8) d3 nigh — €3 nign]
— [m + k@zvz} (1 —=0) dahigh — €2,high] (41)
+kQows [A + (1 = 6) di pigh — €1,nigh]
= (1- 5)2 K (Cg,high — d;high — 2d1,hz’ghd3,high)
The system of six equations (35)-(37) and (39)-(41) can be solved numerically

for the six unknowns 1, vi, Vi, Qa2, va, Va.

I.LE Computation of the Volatility of Risk

Equity price risk is the standard deviation of Q;;1/@Q;. Using the expression (30)

we write the standard deviation of Q;.1/Q; in the low risk state (at time ¢) as:

sk, (¢ is low) Vovar (Qui1lt is low)
ris is low) = =
t Q1 exp[—v16; — Vi7]

0 0;
exp [7)1 f + ‘/1 t] \/fl,low + f2,low9t + f?:,lowet2 <42)
O

where

2
fl,low = Cllow — dl,lo'w
f2,low = C2low — 2d1,lowd2,low

2
f3,low = C3,low — d2,low - 2dl,lowd3,low

14



Taking a quadratic approximation of (42), we write:

TiSkt (t 18 lOU)) = 91,low + g2,low9t + gi*},lowet2

where:
Jliow = é (fl,low)0'5
92low = ~i F (fi low)_0'5 fotow + (f1 zow)0'5 U1]
| Qu 2" | |
g = 1| 7 i) " (ot (i)™ faon
’ 2Q1 | + (friow) " foiowvt + (friow) ~ (vf 4+ 2V4)

Conditional on being in future low states, the volatility of risk is the standard

deviation of:

riskiq (t+ 1 is low)
2
= Yilow + 92,low (p@et + Ef+1) + 93,low (p@et + Ef+1)
- gl,low + g3,low0-g + g?,lowIO@et + g3,low (p@gt)Q + (92,l0w + 293,1011}:00075) 6?4_1

From the point of view of period ¢ the standard deviation of risk is then:
SDy (riskess (t+ 1 s low)) = (92,00 + 293,100P00t) 09 (43)

Results are analogous if we are in the high risk state at time ¢. The standard
deviation of @Qy11/@Q; in the high risk state as

exp [v2b; + V29t2

risks (t is high) = | \/fl,high + fo,night + f3nignts

2

where

2
J1.nigh = C1high — AT pign
f2,nigh = C2.high — 2d1 highda high

2
J3.nigh = C3.nigh — A3 pign — 21 highd3 nigh

Taking a quadratic approximation of this, the standard deviation of Qy1/Q; in

the high risk state becomes
risky (t is high) = g1 nigh + G2.high0 + G3.nign0;

15



were

1
91,high = =— (f1,hz‘gh)0'5

Q@2

1 [1 _
92, high = =— {— (f1,nigh) 05 f2,high + (fl,high)[)b Uz}

Q2 12
—1 (Frnign) ™" (famign)® + (Frnign) ™" Fanigh

1
= 05 05/ 9
2Q5 | + (finign) "~ fonighve + (finign)  (v3 + 2V3)

The volatility of risk is then

93,high =

SD; (riskiiq (t+ 1 is high)) = (ganigh + 293.highPebt) 0o (44)

II Cubic Solution

This section presents the model solution if we take cubic expansions. For brevity
we focus on the case where the endowment does not entail any trees and shocks

are solely redistributive and do not affect aggregate endowments.

II.A Building blocks

At the beginning of period ¢ the newborn investors receive an endowment of W7y,
units of the consumption good. The newborn households receive an endowment of

Wiy =W — Wi, units of the consumption good. Wy, is given by:

_ 1 1
Wi = Wrexp | —mb; — §m29t2 — §m30§
where
Ori1 = pols + €l (45)

and €/, follows a symmetric distribution with mean zero and variance o3 and
po € (0,1]. A rise in 0; represents a redistribution away from investors towards
households. A cubic approximation of endowments around #; = 0 implies that

endowments are linear in 8, and thus have a constant variance:

Wl,t = V_V[ (1 — mQt)
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The return on equity consists of the dividend yield and capital gain, with trees
depreciating at a rate § to exactly offset the endowment in trees of the newborn

agents. The rate of return on equity is then:

A1+ (1 =9) Qg

R 41 = 0, (46)
The dividend is an exogenous process:
1 2 L g
Apir = Aexp |ap1 — 5 0te1 T 30k

where a1 = €}, follows a symmetric distribution with mean 0 and variance o2
and is independent from ¢/ +1- A cubic approximation of A;;; is A(1+asy1), which
has a constant variance A202. As the dividend is iid it does not affect the equity
price.

Newborn households allocate their endowments between bonds and a riskfree
technology with decreasing returns to scale. Investing K ,+1 units of the good
in the technology at time ¢ yields and output of Y, ; = % [VKH’t_._l — % (KH,HI)Z}
goods at time ¢ 4+ 1. Only households can invest in the technology. Household
maximize their future consumption given by Y11 + Ry (Why — Kpgt1), which

implies that Ky 41 = v — nR;4q1. The amount invested in bonds is then:
Wht— Kppp1 = Why —v+nRe

Bonds are in zero net supply. The clearing of the bond and equity markets

requires:
KQt = atW]’t (47)
0 = (]. — Odt) W[,t -+ WHJ — UV + nRt+1 (48)
Taking the sum of (47)-(48) yields a positive relation between the equity price and

the interest rate: )
Ry = " [v =W+ KQ] (49)

II.B Approximation equity market clearing condition

The optimal portfolio is given by the mean-variance relation:
_ BB — R

— 50
yvary( R t+1) (50)

Qg
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Using (50) the equity market clearing condition (47) becomes:
EyRip41 — Ria

yvar(Rg t11)

Wiy = KQy (51)

(46) implies that the expected rate of return on equity and its variance are (using

the fact that the dividend and asset price are uncorrelated):

A+ E
ERyy = AT DG

on

A2g2 1

var(Rg 41) o + Q—%Uar(QtH)
(51) is then rewritten as:
= WI,t o 12 2
(A + EyQ1 — QthH) T =K (A Oq + U‘”’(Qtﬂ)) (52)

We conjecture the log equity price is a cubic function of the financial shock:
Q; = Qexp [—U@t — V2 — Zé’f] (53)
For any coefficient s, a cubic expansion of ()7 around 6, = 0 gives:
QF = Q" [1 — vl + (%U2%2 — V%> 07 + <—év3%3 + oV — Z%) 95’1 (54)
Using (45) we can write:

) ~ 1
Qi = Q7 {1 + <§v2%2 — V%) 03}

~ 1
+Q~ {—v%+ (—603%3 + oV — Z%) 303} pob: (55)
S (1o o 202 e (L1 3 3 2 303
+@Q SV — Vi) pgty +Q 5V oV — Zc | pyb;

+Q*

—vsc + (20?3 — Vi) 2pyb; 0
€
+ (=138 4oV — Zs) 3pp07 | T

where we used the continuous time approximations (€/,)? = o7 and (¢/,;)* = 0.

The expectation and variance of the equity price next period are then:

EQu1 = Q {1 + sz — v) 02] (56)
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~ 1
+@Q {—v + (—6v3 +oV — Z) 302] pob;

(1, 202 | A L5 393
+Q 3V -V | pgt; +Q —gY +oV — 7 pyb;

—v+2 (302 = V) pob,

A2
var(Qu1) = @ 4 (_%1)3 + oV — Z) 3p§9t2

] 7% (57)

Using (49) and (54), and omitting terms in 6} or above, we write:
1 ~ 1 1
QiRii1 = ; v —W]Q [1 — vl + (502 — V) 02 + (—6v3 + oV — Z> 9;?}
1~ 4
+5KQ2 [1 — 200, +2 (v* = V) 67 + (—§v3 + 40V — 22) 95’} (58)

Combining these approximations (52) is rewritten as:

X[W—mb) =Y (59)
where: W -
W=—L ; m:%m
Y i
and:
. 1 ~ 1
X = A+Ql1+<§v2—v>a§}+Q[—v+(—év3—|—vV—Z)30§] pob:
5 (1, 202 | A L3 33
+Q 3V — V| ppb; +Q —g? +oV — Z | ppb;
1 A Ly 2 L3 3
_E[V_W]Q 1 — vl + 3V -V |0; + —g? +oV -2 6;
1~ 4
——KQ* [1—2vet+2(v2—v)9§+(—§v3+4vv—2z) 0;?}
n
and:

2
Y = KA%0? + KQ? 02 (50" =V) b ]02

+ (=30 + 0V — Z) 3p307 0

II.C Solution without switching

We restrict ourselves to the constant, linear, and quadratic components of (59) in
terms of 6;:
ZO + Z19t + ZQQ? + deg == 0
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where the coefficient on the constant is:

Zy = —KA%? - KQ*0) (60)
N 1 1 1 ~ 1 =
+W [AJFQ [1+ <§u2—v> o —E[V—W]Q—EKQQ}
the coeflicient on 6, is:
-~ 1 1 1 1~
Zy = —WQHU— <—av3+vV—Z) 30, pg—;[V—W]U—ZEKQU}
_ 1 = 1 2 2 _1 ~ 1 ~9
-m|A+Q |1+ v -V | —E[V—W]Q—EKQ
~ 1
+4K Q% (502 - V) e (61)
the coefficient on 6? is:
z = wol(te-v)p-tp-w(ie v —lKQQ(vz—v)
i 2 "o 2 77
— A 1 3 2 ]. ]. ~
+mQ | |v— —gY +oV — 7 ) 30; pg—E[V—W]U—2EKQU

- (1 2 ~ 1
—4KQ? <§v2 - v) P304 + 6KQ%v (—603 + oV — Z> forters (62)
and the coefficient on 67 is:

(=30 +0V = 2) p~§ — = W] (=§v* +0V — 2)
—22KQ (—30° + 20V — Z)

3

Zg == WQ[

2
~o (1 1
—12KQ? (51}2 — V) (_EUS +oV — Z) foter

The method of undetermined coefficients implies Zg = Z; = Zy = Z3 = 0.
Setting Zy = 0 in (60) implies:

—1mQ K%qﬂ - v) P2 — % v — W] <1u2 — v> - %K@2 (v* - v)}(GS)

QV = a; + asv? (64)
where:
1 [- <~ 1 ~ 1~ K A%02
=— |A —Z(v=-W)Q - -KQ?| — —=2
1- QK
42=50 "y

20



Setting Z; = 0 in (61) implies:

QZ = By + Bav + Bav® + Byv® + fBs [@V} + B [QV] v

where:
b= g |40 L - WIQ- LK)
! 3Wa2py n n
1 - 1 1 -
b= o Q[—pe+—[u—W]+2—KQ}
OgPo Ui n
me)
53 - _GWPQ
Q| 2KQ?
Bs = f_5+ 3
m
ﬁf} - 3Wp9
4KQ
—= 1——7
Be T

Setting Z, = 0 in (62) implies:
MU+ Agv? + Agv? 4 Aot
25 [@QV] + 2 |QV] g Qv] v+ s [QV]v?
o [QZ} o [@Z} v

=0
where:

o~ 1 1~

Moo= [pe——[V—W]—Q—KQ]

n n

-~ [1 1 1 1

o = WQ|=p2—=[v— - — 2K

s = WAy - W5 - 2]
~1

)\3 = mQ§agp9

Moo= —2KQpo;

- 1 1 ~
Ao = —4Kpjo;
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Ay = —3mo;py
As = 10KQpio;
A = Bmagpg
Mo = —6KQpjo;
Setting Zs = 0 in (63) implies:
K10 + Kot + Kg0® (67)
+ Ky [QV} + ks [QV} v+ Kg [QVT v+ Ky [QV] V3
+Kg [QZ] + Ko [QZ] v + K1o [QV] [QZ]

= 0
where:
_~ |1 1 1 1~
S | 1 1 14 -
= WQ|—=pp+-[v-W]=+-=K
= WQ | g+ L= WG+ 1aKa)
Ky = K@ngag
1 1.~
Ky = m pz——[u—W]——ﬂ(Q]

o = W= - W)= Larg
Ui Ui

ke = 12Kpjo
kr = —8KQP303

- 1 1 ~
Ky = W {—pg—{— —[v =W+ —QKQ]

n Ui
ko = 6KQpjo;
KRip — —12Kp30'g
Substituting (64) and (65) in (66) we get:
9o+ g1v + g2v* + gav® + ggvt =0 (68)
where

go = Asaq+ )\605% + Ao (B1 + Bsn)
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a1

g2

g3
g4

= )\1 + )\7041 + )\9 (ﬁQ -+ ﬁ(;Oél)

+A10 (81 + Bsan)

= )\2 + )\5042 + 2/\6041042 + )\8041

+Xo (B3 + B502) + Ao (B2 + Bsour)

= A3+ Arag + A9 (Ba + Boaa) + Ao (B3 + Bsar)
= M+ Aﬁai + Asaa + Ao (Ba + Bscra)

Substituting (64) and (65) in (67) we get:

where:

ha
ho

ho + hyv + hov? + hav® 4+ hyv* + hsv® = 0 (69)

ke + kg (B1 + Bsa) + +r1oar (Br + Bsn)

ks + ke + ks (B2 4 Bear) + K100 (B2 + Bsar)
K1+ Kag + kg (B3 + Bsa) + ko (B1 + PB501)
+r1001 (B3 + Bsz) + Kioaa (B1 + Bsau)

Ko + K50 + 2K + Ky + kg (Bs + Beara)
+#g (B2 + o) + Koo (Ba + Becra)

+r1002 (B2 + Beou)

Ko (B3 + Bsaa) + K100z (B3 + Bs02)

K3 + KV + Kran + Ko (Bs + Psaia)

+r1002 (Ba + Bocra)

II.D Solution with switching equilibria

We now consider equilibria that allow for the possibility of switching between high

risk and low risk states. Define state 1 as the low risk state and let p; be the

probability that next period we will be in the low risk state when this period we

are in the low risk state. Similarly, let ps be the probability that next period we

are in the high risk state if this period we are in the high risk state. The equity

prices in the low and high risk states are state-specific functions of ; of the same

form as (53):

iow risk - — Ql exp [—vlﬁt — Vief — Zlﬁﬂ
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?igh risk = QQ exXp [—Uget — ‘/29? — ZQG?}

Using the same approximations as above, we write that in the low risk state:

}53,“1 sk — a1, low + a2,low‘9t + a3,low‘9t2 + a4,low9?
+ [a5,low + aﬁ,low(gt + a7,low97521| 6t9+1
where
A1, low Ql (1 + wlo—g)
a2 low Q1 [—v1 + 3maz] po
as,low QMM(%
Q4. low anlpg
Qs low —@101
g, low 2@1001,00
az low 3@1771/)3

_ 1.2 _ 1,3
and w; = =V + u1, m = —gv7 + viV1 — Z1.

Similarly in the high risk state:

high risk 2 3
el = Q1high + Q2.highlt + a3 highl; + a4 hignt;
21 0
+ [a5,high + ag hignts + a7,high6t} €141
where
~ 2
a1,high Q2 (14 woop)
~ 2
a2, high Q2 [—Uz + 377200] Po
~ 2
as high Qawapp
~ 3
Q4 high Q2m20p
a5, high —Q2v2
a6 high 2Q2wa g
~ 2
Q7 high 3Q27]2pe
1 1
and Wy = —‘/2 -+ 51}%, T2 = —EUS -+ /U2‘/2 — ZQ.
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The expected asset price, conditional on the future state, is then:

Et (Qt+1|t + 1is low) - afl,low + CL2,lowet + CL3,lowet2 + a4,low‘9?
Ey (Qes1|t + 1 is high) = a1 pigh + a2 pighbs + a3,high‘9t2 + a4,high9t3

If the economy is in the low risk state at time ¢, the expectation of (), is:

Ei (Quialt is low) = p1Ey (Quea|t + 1 is low) + (1 — p1) By (Quia|t + 1 is high)
= dl,low + d2,low0t + d3,l0w9t2 + d4,l0w9? (72)

where

dl,low = D101jow + P1) Q1 high

d3,l0w - p1a3low

(1—p1)
dz,low = D102jow + ( pl)a2,high

( pl)a?),high

+(1=p)

d4,low = D104 low P1) Q4 high

Similarly, if the economy is in the high risk state at time ¢, the expectation of (),

1s:

Ei (Quialt is high) = (1 —po) By (Quea|t + 1 is low) + po By (Qeya|t + 1 is high)

= dy pigh + donignbs + da nign0; + da night; (73)
where
dinigh = (1 —D2) 110w + D201 high
dopigh = (1 —Dp2)a2iow + D202 high
dspigh = (1 —Dp2)asiow + D203 high
danigh = (1 —D2) Q40w + D204 high

Next, we compute the variance of the equity price in period ¢+ 1 from the point

of view of period t. The variance of 0y, is

var (Qis1) = BiQ%, — (EiQin1)’

In a state ¢ = 1,2 we have:
Qi,t—i—l = [al,z’ + auﬂt + a3,z’8t2 + CL47Z'8§] + [(15,2' + Cbﬁﬂ'gt + (17,1"9152} €f+1 (74)
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It follows that in a specific ¢ + 1 state (dropping terms in 6} and above):

Et (Q?+1|t + 1 iS ’L) = bl,i + bg}igt + bg,zﬁf + b4,i9?

where for ¢ = high, low:

b1,
ba.i

bs.i
bai

) 2 2
= aj; +a5,;09

2

= 2@1’1'@2’1' + 2@5;5&&10’9
2 2 2
= &271» + 2&171‘(1372' + [aw + 2a572~a77,} 0'9

2
= 2&1’1'(14,1' + 2&271'@3’2' + 2@672'&771'0'9

Consider that the economy is in the low risk state at time ¢. We drop the terms

where 6, to as a fourth or higher power. The expectation of @7, is then:

E (Qf |t is low) =

where

Using (72) we write:

(B (Qaa]t is 10w))2

p1FEi (Qf+1|t +1 s low) + (1 —p1) Erq (Qf+1|t +1 s high)

2 3
C1,low + c2,low6)t + C3,low0t + c4,low915

Cllow — plbl,low b1 bl,high

— p1) b3 high

(1=p1)
Colow — p1b2,low ( p1)bz,high
C3low — plbs,zow ( )

(1—=p1)

Calow — p1b4,low b1 b4,high

= dl Jow + 2d; lowdQ lowet + [dg low T 2d, lowdS low} 6
+2 [dl,lowd4,low + d2,lowd3,low] et

The variance of the asset price in period ¢t + 1 from the point of view of period t,

when the economy is in the low risk state in period ¢, is thus:

var (Qt+1|t 18 lOU}) = (Cl,low - d% low) + (02 low — 2dl lowd2 low) et

+ <C3,low - d2 low 2dl lowdS low) 9 (75)
+ (64,l0w - le,lowd4,low - 2d2,lowd3,low) 9?
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Similarly, the variance of the asset price in period t + 1 from the point of view of

period t, when the economy is in the high risk state in period t, is:

var (Qut is high) = (¢1,high — dihigh) + (C2,nigh — 2d1 higha hign) O
+ (CB,high — dg,high - 2d1,highd3,high) 07 (76)

3
+ (Ca,nigh — 2d1 high@anigh — 2d2 highds nign) 0;

where:
Chigh = (1 —=p2)b1iow + P2binigh
Co.nigh = (1 —p2) boiow + P2ba pign
Cahigh = (1 —D2) b3 10w + P2b3 pigh
C4,high (1 — p2) bajow + P2banigh

We now compute the product of the interest rate and the equity price in period
t + 1 from the point of view of period ¢. If the economy is in the low risk state at

time ¢, we use (58) to get:

(QtRyt1|t is low) = ey 10w + €2,1000: + 6371011,(9,52 + 647101”(9? (77)
where:
eliow = % (V —W+ KQl)
€2low = —% (l/ - W+ 2KQ1) U1
ot = D[l W)r 4280 (3 V1)
Cajow = % {(y —W)m + KQy (—%vf +4v,V; — 221)}

Similarly, if the economy is in the high risk state at time ¢, we have:
(QtRis1lt is high) = €1 nigh + €2.nignls + €3 night? + €4 nignt; (78)

where:



€2 high = —% (V -W+ 2KQ2> Vg
637;11‘911 == % [(V — W) [09)) + 2KQ2 (U; — ‘/2):|
) - [ 4
€4 high = % [(V — W)+ KQo (—gvg’ + 4uyVy — 222)]

We can now compute the equity market clearing condition. Consider that the
economy is in the low risk state at time t. Using (72), (75) and (77), (52) is written

as:

Xt:low (W - met) = Y;:low (79)
where
Xt:low - A + dl,low — €1,low + (d2,low - eQ,low) et
+ (d3,low - 63,1011)) 9152 + (d4,low - 6Z;L,low) 0;?
and

Y;:low - KA202 + K (Cl,low o dilow) + K (CQ,lO’LU - 2d1,lowd2,low) 97&
+K (C?»Jow - d%,low — le,lowd3,zow) 0?
+K (64,l0w - 2d1,l0wd4,low - 2d2,lowd3,low) ‘9?

We focus on the terms in (79) that are constant, proportional to 6;, proportional

to 02, and proportional to 62. The constant terms in (79) are:

W (A+ dyjow — €1.100) (80)
= K/leaz + K (Cl,low - dilow)

The linear terms in (79) are:

W (d2,low - 62,low) —m (A + dl,low - 6l,low) (81)
K

(62,low - 2dl,low d2,low)

The quadratic terms in (79) are:

W <d3,low - 63,l0w> —m <d2,low - 62,low)
K (CS,low - d%,low - 2d1,lowd3,low) (82)
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The cubic terms in (79) are:

44 (d4,low - 64,[011}) —m (dS,low - e?),low) (83)
= K (04,10111 - 2d1,lowd4,l0w - 2d2,lowd3,low)

If the economy is in the high risk state at time ¢, we use (73), (76) and (78),
to write (52) as:

Xichigh (W —mby) = Yicpign (84)
where
Xichigh = A+ dinigh — €1 nigh + (d2pigh — €2.nign) Ot
+ (ds high — €3.high) 93 + (da,nigh — €a,high) 95’
and

Yichigh = KAng + K (Cl,high - dihigh) + K (€2,high — 2d1 hignda pigh) 01
+K (c3pigh — d%,high — 2d1 pignds nign) 0;
+K (Capigh — 2d1 nighQapigh — 2da nighds pign) 03

We focus on the terms in (84) that are constant, proportional to 6;, proportional

to 67 and proportional to 67. The constant terms in (84) are:
W (121 + di high — el,high) (85)
- K/_l20-2 + K (Cl,high - dihigh)

The linear terms in (84) are:

W (do,nigh — €2pigh) — M (f_1 + di high — 61,high) (86)
K (c2,nigh — 2d1 highd2 high)

The quadratic terms in (84) are:

(8
W (d3.nigh — €3.1igh) — M (da.nigh — €2 nigh)
= K (C&high - d%,high - 2d1,highd3,high) (87)

The cubic terms in (84) are:

W (da nigh — €anigh) — M (ds high — €3,high) (88)
= K (canigh — 2d1 nighda nigh — 2da highds pigh)

The system of eight equations (80)-(83) and (85)-(88) can be solved numerically
for the eight unknowns Q1, vi, Vi, Zi, Qa, va, Va, Zo.
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II.LE Computation of the Volatility of Risk

Equity price risk is the standard deviation of (;11/Q;. Using the expression (75)

we write the standard deviation of Q;;1/Q; in the low risk state (at time ¢) as:

risk; (t is low) =

exXp [Ulet + ‘/10? + Zlef

Q1
where:
fl,low = Cllow —
f?,low = C2low —
f3,low = C3low
f4,low = C4low —

] \/fl,low + f2,low9t + f?),lowgt2 + f4,low9§
(89)

d2

1,low

le,lowdllow

- d2 - 2d1,lowd3,low

2 low

2dl,low d4,low - 2d2,lowd3,low

We now take a cubic approximation of (89). Start with the exponential term:

€Xp [Ulet + ‘/19? + Zleg] =1 + 7al,lowet + r2,low9t2 + rS,lowef

where:

T1,low

T2 low

73 low

U1
1

57}%"_‘/1

1
6?}% + Ul‘/l =+ Zl

A cubic expansion of the square root terms gives:

\/fl,low + f2,low8t + f3,l0w0t2 + f4,low0§ = (fl,low)O.S + T4,low9t + T5,low0t2 + T6,low9§

where:
1 _
T'4,low 5 (fl,low) 05 f2,low
1 _
'slow = _g (fl,low) o (fZ,low)2
o 1 —2.5 3
T low = 16 (fl,low) (f?,low)

1 _
5 (fl,low) 05 f3,low

1

1 _ _
Z (fl,low) Lo f2,lowf3,low + 5 (fl,low) 05 f4,l0w

(89) then becomes, omitting terms in 6 or above:

risky (t is low) = g1 jow + 92,0000 + 9310007 + Gajowl;
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where:

1
J1low = a (fl,low)(l5
1
92low = = |:r4,low + T1,low (fl,low)()ﬁ]
1
g3low = =X |:T5,low + T1,lowT4,low + T2 low (fl,low)0.5:|
1
0.5
Jalow = = [TG,low + T1,low"5,low + T2, 10wT4,low + T3,low (fl,low) }

1
Conditional on being in future low states, the volatility of risk is the standard
deviation of:
riskiiq (t+ 1 is low)
= G1tow + Goow [0 + €11] + G310 [po0r + €21]” + Gaiow [po01 + €41]"
= G1iow T (93100 + 39a10wpe0:) 0F
+92.100P00: + 93.10w (Pe‘gt)Q + 94,low (/00815)3
+ [g2,low + 203 10wP00 + 394, 10w (p9‘9t)2] Gfﬂ

From the point of view of period ¢ the standard deviation of of risk is then:
SDy (riskiyq (t+ 1 is low)) = (gglow + 293 10wP00: + 394,100 (pgﬁt)Q) oL (90)

Results are analogous if we are in the high risk state at time ¢. The standard
deviation of (Qy11/@Q; in the high risk state as

exXp [Uget + ‘/QQE + ZQQ?

risk; (t is high) = ] \/fl,hz'gh + fonightr + f3nignt? + fanignt;

Q2
where:
fihigh = Cihigh — dihigh
fonigh = C2.high — 2d1 highd2 high
f3high = C3,high — dihigh — 2d4 highds, high
fanigh = Canigh — 2d1 highdapigh — 2d2 highds high

Taking a cubic approximation of this, the standard deviation of @Qyy1/Q; in the

high risk state becomes
risky (t is high) = g1 high + G2,nighbs + G3,nighb; + Ganignt;

31



where:

1

0.5
91,high — ~_(f1,high)
Q2
0.5
92,high = ~—[7”4,m‘gh+7‘1,hzgh (f1,high) }
2
0.5
93.high = ~_[T5,high+Tl,highr47high+r2,high (f1,nigh) ]
2
0.5
9a,high = Q—[7“6,m'gh+7’1,hz‘gh7“5,high+7"2,high7“4,high+7”3,high (f1,nign) }
2
and:
T1,high = V2
1,
T2 high = §U2+V2
I 4
T3.high = 602+U2‘/2+Zz
1 —05
T4,high = §<f1,high) f2,high
1 ~15 9 1 ~0.5
T'5 high = _g(fl,high) (f2,nigh) +§(f1,high) I3,high
1 25 3 1 -15 1 —05
T6,high = 1—6(f1,h¢gh) (f2,nigh) _Z(fl,high> f2,highf3,high+§(f1,high) fa,nigh

The volatility of risk is then

SDt (Tiskt+1 (t + 1 1s hlgh)) = (ggyhigh + 2g3,highp90t + 3g47high (pget)Q) (o] (91)

IITI Sensitivity Analysis

This section reports the results from sensitivity analysis discussed in section 6.3
of the paper. Figure 1 repeats the benchmark simulation reported in Figure 8 of
the paper. The other 19 Figures consider different types of sensitivity analysis.
In Figures 2 to 18 we consider the sensitivity to various model parameters. The
parameter that is changed is listed in the title of the Figure. All other parameters
remain the same as in the benchmark parameterization listed at the bottom of
Figure 1. Figures 2 and 3 respectively halve and double A. Figures 4 and 5

respectively halve and double the parameters n and v — W. Their ratio, which is
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the constant term in the interest rate equation, is therefore held constant. Figures
6 and 7 change v — W to respectively 180 and 200. Figures 8 and 9 respectively
halve and double o,. Figures 10 and 11 change py to respectively 0.6 and 0.8.
Figures 12 and 13 respectively halve and double ~y. Figures 14 and 15 respectively
halve and double m. Figures 16 and 17 respectively halve and double K.

Figure 18 reports results when only investors are hit by wealth shocks. This
is then an aggregate wealth shock. There is no redistribution between households
and investors. This corresponds to setting n = 0 (and § = 0) in the generalized
version of the model in section I of this Appendix. Figure 19 reports results when
a fraction of the wealth is held in the form of trees. This corresponds to setting
d = 0.1 (and m = n) in the generalized version of the model in section I. Finally,
Figure 20 reports results when we use a cubic approximation of the equity market

clearing condition, as discussed in section II of this Appendix.
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Figure 1. Benchmark simulation (figure 8 in the paper; 6 =0and m =n)
shaded area = high risk equilibrium; vertical lines = endowment shock
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The economy starts in the low risk equilibrium. At time 2 the endowment of investors falls from 6 to 2.8. The economy stays in the low risk equilibrium
until time 8, at which point is shifts to the high risk equilibrium. At time 11 endowments shift back towards the initial allocation. The economy remains
in the high risk equilibrium until time 14, at which points it shifts back to the low risk equilibrium.

A =0.15;0-W =190;7 = 200;0, =0.1, 6, =0.1;, p, =0.7;y =L,W, =6;m = 2;K = 20; p, = 0.95; p, = 0.7
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Figure 2. Model simulation:

A=0

075

shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 3. Model simulation: A =3
shaded area = high risk equilibrium; vertical lines = endowment shock

. Wealth of Investors Equity Price Risk Equity Price Volatility of Risk
. , B}
: | 100 -y Hl e %°7 : : :
74 | l : i 124 i
6 1 1 90 4 p— 40 4 1 !
I 1
J l !
5 | 80 { ! ! |
! 301 gl !
4 70 1 1 | |
1 .
3| 60 ! 20 i i [
24 | 50| ! | 4 :
: : \ — 10 A — i :
14 ) ] 40 - ' i : l :
: : h | | —— 1 |
0 L L L L 30 T : T T T T T T I\ T T T 0 . : — T I\ T T T T 0 : !
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Gross Interest Rate Leverage Miquidity
1151 . 14 - | 4 -
| ] [} ] ]
1 LI : : : Wi
| ! 12 i 1 1 1
1.10 i i 3 i
. ] 1
: 10 | ‘ |
1.054 : |
: — ! 27 :
| | 8 ! |
| ! : :
1.004 | ) : 1 ' Lo
: : 6 v N : A
: : : | :
095 T I\ T T T T T T T \I | B 4 . ‘: — T ; — T T T T 0 :
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16



Wealth of Investors

1.15 4

4 6 8 10 12 14 16

Gross Interest Rate

1.10 -

1.05 -

1.00 -

0.95

2 4 6 8 10 12 14

16

100

80 -

60 +

40 -

20

Figure 4. Model simulation:
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 5. Model simulation:
shaded area = high risk equilibrium;

Risk Equity Price

v—-W =380;7 =400

vertical lines = endowment shock
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Figure 6. Model simulation: v—-W =180
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 7. Model simulation: v—-W =200
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 8. Model simulation: o, =0.05
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 9. Model simulation: o, =0.2
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 10. Model simulation:

P, =0.6

shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 11. Model simulation:

P, =0.8

shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 12. Model simulation:

y=0.5

shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 13. Model simulation: y =2
shaded area = high risk equilibrium; vertical lines = endowment shock

Wealth of Investors Equity Price Risk Equity Price Volatility of Risk
8 ! ! . : 25 - . i 7 ' '
7 4 | 1 100 ) ! ! ! !
6 : : % | I 20 | i —I 6 - i :
1 1
| | 51
5 i
809 154 PR
4 | | |
70 : ] |
3 ! L 10 ! 31 I
1
24 | 601 : : 21 |
! I ' ' 5 ! |
l 7 1 1 50 - : : [} 1 1
] 1 I I : — \ :
0 T I\ T T T T T T T T : T T T T T 40 : : : : : : : : T T I‘ : T : : : 0 1 1 0 1 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Gross Interest Rate Leverage iquidity
1107 | 10 - ! ! 2.5 , |
] I 1 !
| UILLL p——y ! ! !
| I 2.0 - : E—
! 8 - | |
1 ] :
| 71 : 154
10541 | ALLAEA} !
! 1
| T 6 10
| : [
| | 5 :
: : | : 0.5 A
| | 4 - ' ! |
1 1
1.00 ! I‘ ! ! ! ! ! ! ! ! ‘I ! ! ! ! ! 3 T \: T T T T T T T T :\ T T T T T 0.0 T T T T T T T T T T ; T T T T T
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16



Wealth of Investors

1.10 4

1.05 -

1.00 -

0.95

V

4 6 8 10 12 14 16

Gross Interest Rate

8 10 12 14

16

Figure 14. Model simulation:

m=1

shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 15. Model simulation:

m=4

shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 16. Model simulation: K =10
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 17. Model simulation: K =40
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 18. Model simulation: Endowment shocks for investors only (6 =0and n =0)
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 19. Model simulation: Endowment in goods and trees (6 =0.1and n =m)
shaded area = high risk equilibrium; vertical lines = endowment shock
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Figure 20. Model simulation: Cubic approximation

shaded area = high risk equilibrium; vertical lines = endowment shock
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