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1. Proofs

Proof of Lemma 1 : The same argument leading to equation (IA.8) in the InterneAp-
pendix of Pastor and Veronesi (2012) implies that conditiaa on policy n, n = 0;1;::;N,
being chosen at time , aggregate capital is given by

Br=B g *0" 3T ) (@ Z)

Thus, exploiting Wt = Bt we have

1 1
= \ivT jpolicy n =—f el AT ) §r3 AT )% g+ 7 (T A )

It follows immediately that

W wrooo
E 1T jpolicyn >E %jpollcym

if and only if
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Q.E.D.
Proof of Proposition 1. The government chooses policyg 2 f 0; 1; :::; Ng if and only
if forall mé n, m=0;1;::;N,
n 1 m 1
E Cliijolicy n > E Cl T__jpolicy m



where recall that C® = 1. The same calculations as in Lemma 1 lead to the inequality

n 2;” c' m m c"
s 200D gy 8 200D T
1)

The claim follows from the de nitions of e" and €" in equations (15) and (22).Q.E.D.

[(oX V]

Proof of Corollary 1 . Immediate from Proposition 1 and equations (16) and (17).
Proof of Corollary 2 . As of time t, we have for eacm =1;:::; N
¢ N ;b2 (82)

Recall from Proposition 1 that policyn 2 f 1;:::;Ng is chosen if and only if

e" & > e € mén m=1;:;N (B3)
e" & > x ; (B4)
where we de ne
b2
X e®= g §(T ) (BS)

Therefore, the conditional probability att that policy n is chosen at is given by

e" @>e™ e form6 n

N —_
pt - ;I’ an e >x
1
_ € e"+e"<e" formén .
= . Pr e @ > j€ o (€ de
1
= men Pr(e" e"+ e" < dj@")Pr(e" € >x j€') « (") de"
zY

= men(l e (€' €'+ €M) «(e" €jf) e (")

1

where we used the fact tha€™'s are independent of each other as well as »f. Moreover,
from the de nition of x = Q %(T )( 1) (see equation (16)) we have jb

N & 2T ) 1;b2 b2 .

We note two properties:

1. Asi!'1 ,thenp! ! Oforalln2fl;:::;Ng,as x(e" €jg)! O.

2. Ast! we have
Z e g
«(e" djg) = x (Xjg) dx ! Liy cen eng (B6)



so that

Zl
ol = mon(l e (@ e @) (e €jb) o (€)de
1
Ze” X
! men(l e (€'+ €M €") e« (€')de
1
= p”

Q.E.D.

Proof of Lemma Al . Using the same arguments as to obtain equation (IA.20) in #h
Internet Appendix of Pastor and Veronesi (2012), after the mmouncement of policyn at
time +, the state price density is given by

n

E.[rpolicyn]= " = B,e 3T del *H( T > Fh (g

Therefore, using als® = B ., the state price density at is

)(\I n n
= P
n=0
X
= 1 pB e T gl 3 (AT yaT ) G
n=0 |
- 1 ol +r(e) )T ) ge T vz Y
n=0
Using the de nition 8 = b in equation (17) and the condition
0 X\I n
p=1 p (B8)
n=1

we can rewrite the state price density at as

= 1g o +ECH) )T ) BT 5T )2

1 e (58)T o P(d v g

n=1
Similarly, after the announcement of policyn, n =0;1;:::;N, at time +, we have

. ) - . n 1 a )H?
E . By Bijpolicyn = N =B ,B/, @ )80 )el@ )3 DT 35T ) G
(B9)



Therefore, we have

. X "
E B; By = p"N "}
n=0 |
2 !
_ B Bigd )i pAT ) PR U TR U
n=0
- B Big@ ) +EC DT (T ST )22 |
X 2 '
1+ p @ (8 8)T BT (6 07) g
n=1

) i 1 i
The claim follows from taking the ratioM' = El-Br]_E[ & BT]. Q.E.D.

Proof of Lemma A2 . From (B7) and (B9) we obtain that if policy n, n =0;1;::;;N,
is selected at +, then
Mi = o Br Brjpolicyn _ Bl 9T »RET P (B10)
E . B; jpolicy n

Q.E.D.
Proof of Proposition 2 : To prove this proposition, we need three lemmas:

Lemma Bl . b andf are perfectly correlated, and we can write

b Edl bl+(b EdbD b+( 1)
Ecl bl+(x Edx]) 2=bi+( 1)

Proof of Lemma B1 : From Lemma A5 in Pastor and Veronesi (2012), we have that
b =log(B ) and i have the conditional joint distribution

b b( Et[ b] A% Cg-b
N ; ' B1ll
b Eclb] © ConVh (B1D)
where
1
ELbl = +8 5% ( Y
Etl@] = b
Vo = ( 0%bE+ ()
Vg = btz b2
Cogp = btz( t)
We now see thatb b and f are perfectly correlated. In fact,
2
Corr = ng*’ = g br( Y (B12)

- ™
W 0%ex 2( ) (b7 bY)
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Using the fact that
1 bz 2
b2 — — t
= oa =

+ 1y Tep( D (519

P,:,| [

we nd
bZ( 1)

Corr

2 b2 2
( vbE+ 2 ) b il

t)
bZ( 1)
( t(bZ(2+bF( t) bZ?2
b?( 1)

= ¢ =1

( OMm* 1)

= [a)
rJ

It follows that we can write

E bl+fh Elblg P =E[ bl+fy Ellg °
o o

bZ(  t) _ 242
E¢[ b]+fb Et[g]gW—Et[ b]+fb Edblg %=bZ+( 1)

(o
1

where we also used the equality

b2 2 _ (b))

2 2 _ 2
S - G R T QY

From the de nition of x , it also follows thatx  E{x ]=8 E{b]. Q.E.D.

Lemma B2: The conditional distribution of b = b h =log(B =By) conditional on
time-t information and policy n being chosen at time is

f( bjS;nat ) (B14)
Z e Eqx] (b Ef b])bitz22
i % CUTT el @ (@ e re™) o (¢)de
1
(B15)
where | ( b) is the normal density with meanE,[ b] = + b % 2 ( t) and
variance V, = ( t)°bZ2+ 2(  t). In addition, E;[x ]= b %(T ) ( 1).

Notethatf ( bjS;; at )does notdepend on the current value of log capitaly, hence
the conditional dependence only oi%; and time t:



Proof of Lemma B2 . The conditional CDF is

_ Xx <e" ¢ .
F . X <e" ¢ Prb< b’e“ e”+e"‘<e'“form6nJSt
b BSE g ey em<cemformen 5 X <e' ¢ .
e e”+e"‘<e’“form6nJSt
(B16)
The denominator is justpf from Corollary 2. Consider the numerator. From Lemma B1:
b E b]l=fx E(x]g 2=bZ+( t)
which implies
=E +f b E( Db ot
Thus, the joint distribution can be written as
o x < ¢ .
Pro b < b’e“ e”+em<emJSt !
b? n '
- pr b< b Et[X]+f b Et[ b]gi( 24 b2 t))<e éhljSt
€ e"+em<e |
Z 1 b2 :
€<e" E f b EJ blg—3F3——
= Pr b< b tlx ] AR ) gxrran) €S e (6")de
1 € e"+eM<én
yA bZ e" Et[x ]f b E¢[ b]g%
= t men[l e (€ €"+€eM)] «(e)de" ,( b)d b

1 1

where we exploited the independence acrog® and with respect to b . Substituting into
(B16) and taking the rst derivative with respectto b, we obtain the density (B15).Q.E.D.

Lemma B3 : The distribution of §j conditional on time-+ information and no new policy

being chosen at time is

f (b jno policy change at ) = M N1l e el g+%2(T ) ( 1)

Pt

where 4 (B jb) is the conditional normal density offy , namely, N@@; b?  b?).

Proof of Lemma B3: The conditional CDF is given by

Fy (gino policy change at )
Fy (gix > e" € for all n)

2

Prg<g&b>e &+2%(T )( 1 foraln

Pr(x > e" ¢ forall n)

6

(B17)



Ri Prg<g&b>e" &+2%(T )( 1forallnjy 1, (5jb)dy

PP
Rl N b2 .
1 Yoo nsn 1 e € B+ (T )( 1) (bjb)dh
- p?
Rg n n b2 .
1 1 1 e e B+5(T ) 1) o (bjb)dy

P
Taking the rst derivative with respect to g, we obtain the density (B17). Q.E.D.

Proof of Proposition 2.  We know that

X
¢= Bl +]=  El +jnat Jg (B18)

n=0

Note that for n=1::::;N

2
E«[ +jnat ] E. B,e 8T gl +2 () T o ) dajp gt

2
— 1e( +2(+) )T ) BT (T )P e bip o h)jn at

1B, el +z () 2T )

2 2 Zl

BT (T )22, e Pf( bjS;nat )d b
1

e

Similarly, for n = 0 we have

2
E. +jO0at ] E 1B,e 8T gl +2(+) )T »o(T )%g 5

2
— 1e( +3(+D) )T )+ (T )sze bip @ b B(T )jOat

= lg{ RO AT (T )Py by )
r
Edd bJ+fo Edblg & B (T ).
E.c e t Vo jo at

= 1g, ol FFCW AT ) o w7
21 el bltn bl P (T X b,
0 f(gjoat )dg
1
The result follows from comparing the terms in equations (3&nd (A1) with the ones above,

and de ning in this proposition § =t and Z,= b% Q.E.D.

Proof of Proposition 3:  The result follows from an application of Ito's Lemma to
equation (28), and recalling that , is a martingale, and thusg[d = {] = 0. Q.E.D.
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Proof of Corollary 3:  The probability that the old policy will be retained is
b2

o= Pr e" €<p 7(T )( 1) foralln>0
Zl b2
- Proe" d&<b (T )( Dforaln>0b (hjb)dy
1
Z, w b2
= 1 e e B+ ) 1 (bik)d
n=1

Thus, for a givent', for n = 1;::;N, we have that asty ! 1 ,p°! Oanddp=dy ! O.
From the proof of Proposition 2, for a su ciently small g, the state price density converges
to

w -
¢ = B +]! PE[ +jnat +]
n=1
1 2 )(\I n 12 2 2
- 1B, el +3 () )T ) ple 5T 3z %7 Y &E e PjS:nat
(B19)

As b declines so thatp® ! 0, we haveE e PjS;nat ! E e PjS . Indeed, note
that in the proof of the distribution of b in Lemma B2, we have

X <e' ¢

F( bjSsnat )=Pr  b< hjS; ;m gcen e@formsn

The statementp® = 0 implies that the eventx < e" € is certain to be realized. Thus:
F( bjS;nat ) = Pr( b < hjS;e™ €&<e" €&formén)=Pr( b < hjS)

the last step due to the independence @& , €" from b process. We then obtain
t = lBt e( +% ( +1) 2)(T ) p{]e S(T )+% 2(T )2 S;n E e b JSt,n at

1g, el *z () )T IE ¢ bjg ple 8T ¥z 2T )" G

= B, el +z () )T )

t) Z)X\I

e ((+b 52) )+32(C b 3T AT )3

p{‘e g gin
n=1

where the last step follows from Lemma B2:

bijSs N  +4h %2( 0:( 02b2+( 1) 2



It follows that for  su ciently small, ( S;) converges to

t) Z)X\I

(s)=e ((+o 220 0)r3 2(C v%E e 50 32 ) (B20)

n=1
Taking the rst derivative with respectto  and dividingby ( S;), we ndthatas ! 1,

_ 1 @s)
0T () @

proving the rst part of the statement of Corollary 3.

b o ( pbE ?

To prove the second part of the statement of Corollary 3, fromproperty 1 in the proof
of Corollary 2, for a given distribution of€”, we havep? ! 1ash !1 . It follows that the
state price density converges to one that assigns zero proiay to a policy change:

¢+ ' E +j0atn]= 'E; B; jO0atn
= 1g, e BT gl *F () AT e (T 0% (B21)
It follows that in this case, for i su ciently large, ( S;) converges to

(S)= el *7 (D ) Vg &T vr3 2T v

Taking the rst derivative with respect to & and dividing by ( S;), we ndthatas g '1

_ 1 @(s)
0T (s @

b? *! (T t)b? *

Q.E.D.

Proof of Corollary 4 : From expression (B21), we see that the state price densitpéds

not depend on anyt'. Hence, we have—£5 %5 = 0. Q.E.D.

Proof of Proposition 4 : The proof is identical to the proof of Proposition 2, except
that we have to calculate

. X .
E: +MI+ = p?Et +M|+jn at
n=0
From (B9), for n =1;:;;N:
E: +M', jnat = 'E, N',jn at

= g B,B, &t )3T el@ )i pA w22 nin at

h i
2 .
- 161 ) 5T (@ ) +3 D AT BT )P g, E. e *Yjnat
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Now, recall

B" B i 2
e i a2 Z) (B22)
t
which implies
g = ditb b 3T ¢ (20 Z)) (B23)

For n=1:::::N, we then have:
= +Mi+jn at = 1Bt Btie(1 ) g(T )e((l ) 3 (D AT )+ %U ) 3
E. et ) Pjnat

1B, Bie® )T Jgl@ )z n AT e LI

Z
et ) Pf( bjSsnat )d b

Similarly, for n = 0, we have:
E; .M',j0at = !E, N',joat

= g, B B el (T )e((l ) +3 (1 )T )+(12>2(T )zszoat

h
2 -
- 16(@ ) +3 ¢ p AT GG )ZbZEt e b U+ 8 (T )jo at

2
= 1g, Biel® ) r3 (AT rEFET e G0 ) bl B (T jg gt

-1 i@ ) +3 (DT g E5T )2
B ( 2 2
Be Bie : #

(1 ) E bty Eilblg o +@ g (T ).
E. e t t Vo jo at

- 1, Big! (T (@ ) +z (AT y G5 (T y2h2
Z e
(1 ) Ed bl+fg Edglg ¢ +@ )b bXT ), .
e R f(giS;0at )dp

The result follows from comparing the terms in equations (35(A1), and (A2) with the ones
above, and de ning in this proposition = and Z,= b Q.E.D.
Proof of Proposition 5 . The claim follows from an application of 1to's Lemma to the

price M| in Proposition 4, and the equilibrium restriction }, = Cow dVMt— d—tt . Q.E.D.
t

Proof of Corollary 5 . The proof is identical to that of Corollary 3, except that weana-
lyze the limiting behavior ofE; . M', . Comparing the proofs of Proposition 2 and Propo-
sition 5, we see that the same arguments discussed in Corofl& apply for E; . M', . In
particular, as g ! 1 , we have that forly su ciently small, H(S;) converges to

X
H(S)= e M+ 320 0)+3@ )0 0%+ v ?) pred )T 3@ AT )7 G
n=1

(B24)
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Hence,

1 @HS)
He) @ 0 o Y

Therefore, asy ! 1  , we have

.1 @HS) 1 @S
T H(S) @ (S) @

bt (. pb? *

Similarly, asty ' 1 , we have that forly su ciently large, H(S;) converges to
H(S)= el@ ) +z@ ) 20 g (T v+ 3@ AT 0%F (B25)

which implies

1 @HS)
He) @ 0 ¢ Y

Hence, ady ! 1 , we obtain

.1 @HS) 1 @S
T H(S) @ (S) @

bz ! (T t)bz ?!

Q.E.D.

Proof of Corollary 6 . The proof is identical to that of Corollary 4. In particular,
from expressions (B21) and (B25), neither &;) nor H(S;) depend on anyld'. Thus, both
@ S)=@''! Oand @HS)=@'' O, which implies y.n ! 0 for alln. Q.E.D.

Proof of Proposition 6. From Lemmas Al and A2, the gross announcement return
from announcing policyn is

L+RV(G) = & OXT AT (G v)

2
1+ PN g e (5 0)T T 25 ) g

1+ PN s )T S (g ) g

Similarly, recalling the notation 8 = b and 4o = b, from Lemma Al and A2 the gross

announcement return from announcing no policy change is

2
1+ TN e (50T rEE 2(G v) g

1+ R ()= P a )? 2 (B26)
1+ 2:1 p" e(l (8 8)T )+ &2 (g b2) 1
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Therefore, we can write more compactly, fon =1;::;; N,

1+R(g)= el § 8T 50 (6 ) 14 RO(p)
From equations (15) and (16) in the paper, we have

o . an P’
g &= €' e +#(T )( 1)

For the exponent in equation (B27), we therefore obtain

SO P e S R T
2 2
= e & (T )+ 9;”2b (T )*( 1)+122 T )
= e T ) (T ) § b’

The claim of Proposition 6 then follows immediatelyQ.E.D.
Proof of Corollary 7.  Immediate from Proposition 6.Q.E.D.

Proof of Corollary 8. Immediate from Corollary 7. Q.E.D.

12

(B27)



2. Detailed Closed-Form Solutions

For convenience, we begin by restating Propositions 3 and fin the paper. Fort , the
stochastic discount factor (SDF) follows the di usion proess

d_tt =(  + .odB+ :i n dBY (B28)

where
o = 1%b§ : (B29)
L= l%bgth L. (B30)

and stock returns of rm i at time t follow the process

dl\'/\l’i;i = Ldt+( + o) dB + qu mn 020+ 1dZ! (B31)

where
Mo = Hi% 1% b * (B32)
leH 1@ béh *: (B33)

TOHe o

In this section, we provide detailed closed-form solutiorfer the partial rst derivatives
appearing in equations (B29), (B30), (B32), and (B33). Thassolutions can then be plugged
into the same equations to obtain closed-form solutions for.o, ., wm.0, @and -

The partials of are presented in Proposition BO(a); the patials of H are in Proposition
BO(b). While all of these expressions are analytical, theyra very complicated in their full
generality (the two propositions stretch over four pages!) We provide more insight into
these expressions in certain special cases (suciNas 2 and iy ! 1 ) in Section 3 of this
Technical Appendix.
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Proposition BO(a) : The rst derivatives of ( S;) with respect to i and b, for k =

@ = X o T+ TZ(T )2 2, @D{]F n (g(, b:; t)] + eTZ(T 22 @p?FO (gt, b,: t)]
@( n=1 @( @(

@ — X e "M w TZ(T )? 2n @pPF" (b be; )] N eTZ(T 1212 @D?Fo(b(;bt;t)] |
@t . @ B ,

where the partial derivatives are presented below in ve dierent cases. Before presenting
those partial derivatives, we note that

Z
F'(&) = e Pf( bjS;nat )d b n=1:::::N
FO(S) = BLOME W% T OB e 0o Y dg
E[b] = +b 5% (
b2
Etx] = b 7(1— o

bZ2( )+ 2( 1)
b? b?;

Wb Var(bj$S)
Vo Var(BjS)

and the conditional densitied ( b jS;;nat )andf (B jS;;0 at )are de ned inthe paper's
Appendix. The above partial derivatives are given by the fédwing expressions:

1. Forn=1;::N
@prF" (b t)] _

z, @ (b E[ b)
= e ® ,(b) A (
b b 3

2
Zen Eqx] (b Eid b])(—t;'bttm

en 1 o € €e+é  «()dd"dd b
1
2 Z,

Cowe oz, © 0 0P

In the paper's Appendix immediately following equation (A1), the function F© is rede ned slightly (it
includes an extra Iy term), solely for expositional purposes. We chose that sliltly altered version of F°
for the paper's Appendix because it substantially simpli es the expression for (S;) presented in equation
(A1)|it allows us to collapse all the terms into a single summ ation. The version of F° used here is more
suitable for the detailed exposition as well as the proof of Poposition BO(a), which is why we use it here.
Under the version of F° used here, the function is given in equation (B34) at the beginning of the proof
of Proposition BO(a).
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on 1 o @ EX] (b E[ bl —2

( tbt+ 2
b2
o €' E(x] (b E b])( t)lt)t2+ > d b
2. and
@pF° (b )] _
o @I;[b]ﬂb e) T8I (T )y (b )
- € t s ve 6 (B JB) 2:bt2+(bt2 b?)

N

b2
i 1w € b+ (T ) 1) do

3. fork6& n,nk=1;::N:

@RF" (5:6:)] _
@t
z . z
= e ° 5 ( b)
1 |1
n 4 k )
e(k enl)(?r e) ok 1 o @ e'+éd o ()ded b

2
R e T A LD G G G 0 ()

4. forn=k=1;:::::N

@PF" (b )] _
@

2
i Lo Ex] (b Ef b])(t)bﬁ
= e b ( b)
1 1

i6n 1 o en en+ ej (erl Et[en])

V(")
oy @O
5. and for everyk = 1;::;;N
@p’F° (; be; 1) _
@t
Z, q_
_ e (+B 32)C vxb B) vt (T b
1
. ’ b2 1
p(BiB) « e b+7(T )« 1 T (D

_ 2
1 . € BrIT ) D dy
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Proposition BO(b)

: The rst derivatives of H (S;) with respect to i and b, for k =

@H _ X gl ) (T w2 g2z @PGT (g(;bt;t)]+e—(12)2(T y2p2 @GP (&; br; 1)]
n=1 @t @(
©@H _ Q1 e im 2, @G (BBl | e % )sz@p?Go(gt?bt?t)];
@K:t n=1 @K;t @K;t
where
Z
G"(S) = €* )Pf( bjg;nat )d b n=1;:::;N
yA "
Go(S) = e(l ) B b ) g T (T )gf(gjg;Oat ydg
and the above partial derivatives are presented below in vdi erent cases:
1. Forn=1;:;N
@ G" (b b 1)] _
Z, @
_ gl )b b(b)(b Et[b])( £)
12 Vb 3
Zen Eqx] (b Ed b])(t)b% _
U jenl g @ e+é  g(d)de'dd b
1
2 Z, 4 )b
C oopr 2, ° > (B)
. th
ién 1 d e Et[X] ( b Et[ b])( t)b2+ >
t
" b2
t
2. and
@pPG° (b; b 1)] _

@

2In the paper's Appendix immediately following equation (A2), the function G° is rede ned slightly (it
includes an extra Iy term), solely for expositional purposes. We chose that sliltly altered version of G°
for the paper's Appendix because it substantially simpli es the expression forH (S;) presented in equation
(A2)|it allows us to collapse all the terms into a single summ ation. The version of G° used here is more
suitable for the detailed exposition as well as the proof of Poposition BO(b), which is why we use it here.
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Z,

+ vy .
- g D ECbRO ERD VG T 0 gy (1) 2=b2+ (b b)
1

(b? b2
n b?
g+ (T HC 1) dg

n=1 1 eh e

3. fork6 n,nk=1;::N:

@rG" (b t)] _
@

2
(b)Z@ntlﬁm£2+§w X (b (320 )
b
I l
« € e+ ek

( 1)(T ) i8nk 1 g e e”+ej en(e”)de”d b

- gl )b
1

4. forn=k=1;:::::N

@rG" (b )] _
@

Zl
— e(1 ) b
1
n, o (€ E([€])
anl gen e+eJ Te:)
1

 pa e

2
Zen Etlx 1 (b Et[ b])(t)bﬁ

b ( b)

1

5. and for everyk = 1;::;;N
@PPGO (t; b 1)] _
7, @

[ J—
_ ) (b 32)C v ) g @ (T )b
1

. b2 1

s@8) ¢ ¢ BT ) D
_ 2

1 . @ BEO T ) D dy

Proof of Propositions BO(a) and BO(b) : We only prove Proposition BO(a). The

proof of Proposition BO(b) is analogous. First, we can write( S;) as
)(\I 2 2 2 2 2,2

(S)= e "T Pz ) apFE"(:b;t)+ ez P )0F0(:by;t) ; (B34)
n=1
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which is equivalent to equation (Al) in the paper's Appendixas noted in footnote 1. In

this expression for (S;), we have

Z
PPF"(B;bst) = e °plf( bjg;b;nat )d b
Z
= e ° ,(b)
Ze Bl ] (b Bl b) s .
' jen 1 ¢ € e'+¢€
1
and
Z 4 _——
FOibgt) = e SLPFG EBD T T8 r (g by no)d
Z 4 ——
_ e E[DIMUO EBD vt (T )b 5 (0 i)
b2
N1 e e g+ (T HC 1) dg

Recall rst that

1
B[ bl =  +& 3°( 9
Vo= (0 07BE+ ()
That is,
( b) 1 1( b E¢[ bD?
= e2 Vi
b AV
Thus
d ,( b) 1 1cb 5ivp?2 (b E([ b))
- - > 7 = 2 V t
dty Pov.C i A (9
_ (b EJ b)
= o (b) v ("
Therefore
Z
@pF" (&;b;t)] bd b ( b)
@)} do:
Z e Ex] (b Ef b])%m _
YT enl g & e+é
1
+e P 5 ( Db)
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b?

ien 1 " e Et[X] ( b Et[ b])( t)bt2+ > e" + ¢
n b2
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dE; [X ] N dE:[ b] b2
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Z
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b2
Elx] = b (T ) D
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Z
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Similarly,

q____
EL bIb EMBD) gy (T )b :
awrFoibiy) - @° 2 (8 j)

@) @)
_ 2
Y1oe @ BT ) D dy
Z q_
_ e E[DBIMO EBD vt (T )b
s ! #
V (b) . @y(bjb)
( b V) g(th}HT

) 2
Y1, € bSO D dy

Using (from the proof of Lemma B1)

S
x?g)%: 22+ (1) (B35)
and
o T @u(Bib) _ (8 b)
N - b _ .
i) = P ) P ki @
we have .
@pFO(B:bu] T el b1e ) TET (T ) J(biG) =i+ o &)

@ (b?  b?)

. b2
i 1 e € b+7(T (1) do

Moving now to the derivatives with respect tob..;, we have to consider whethek = n or
k 6 n. In particular,

3. Fork6é n
@PF" (B:bst) Z i Z gn Edqx ] (b Ef b])(—t)btim @eox & e+ ek :
@ & thry @
jenk 1 g € e+ ¢ o (€)de'd b
e L S o

11
« € e+ ek

( T )

enk 1 ¢ € e"+é  «(e)de'd b
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j 2
B . bZy

Co ey We have

where we used the fact that fromeé N

! Z e eN+el Et[ej]

; " e" + el Et[é] vV (el
@ e+ = n = ) dy (B37
g P o) (y)dy (B37)
we have
@g (6" e"+¢) _ @ (@ e"+ &) @E[€]
@ @E[d] @ ,
3 L1 e e”n+ej E: [¢] 1
"V (9 "V (e ( DT )
: 1
= &€ e+ ¢
° ( (T )
as recall that
! e" eN+el Et[ej]!2
n j ' i —p——+- - .
e ep+e1. E.[€] :pl_e ) :pv(d)d & e+ e
V() 2
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We can then write
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we have

@o () _

@t
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5. Finally, we have the last term
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3. Political Risk Premium: Additional Results

The closed-form solutions presented in the previous segctiof this Technical Appendix are
too complicated to provide any analytical insights. Howewve we are able to provide some
insights in several special cases. Throughout this secti@xcept for the last subsection
(Section 3.3.), we consider the limitingcase @ ! 1 . Recall that in this limiting case,

the probability of retaining the old policy converges to zer (i.e.,p’ ! 0).

Proposition B1 : Asfx! 1 |, then, foreverym=1;:;N

1 as) X . 1@p 1 @Hs) _ X,
(s)y @ ~ _ " p@ ' HE) @
where the weights, which sum to one, are given by

pre 8T #3231 )% g

n
Wl;t

; rl:lzl ple BT AT ) g
pred ) 8 )z AT ) G
o

TN pre® )BT i AT ) g

n —
W2;t -

Proof. Follows immediately from equations (B20) and (B24)Q.E.D.

Note that the weights are larger for policies with lower Il_:peam g and higher uncertainties

gin- Since all of the™s are independent of each other and |_, pf' = 1, we have () & < 0
(i.e., an increase in the perceived political cost of policy decreases the probability of its
adoption); and (i) %ﬁ > 0 form 6 n (i.e., an increase in the political cost of policym
increases the probability of adopting a di erent policyn).

3.1. Two New Policies ( N =2)

We now specialize the above result to the case with only two wepolicies, which we denote
by H and L. In that case, we obtain analytical solutions:

Propositon B2 . ForN =2and ! 1 , we have
R

R
1@ _ o € e+e 4 (ede 1@ _ o« € el+et 4(ede
@ L DT )G+ T @ DT ) Gip
1 @H _ o € e+et gy (ede 1@H_ o e ef+et 4i(ede
H@ (DT ) Gr+pg " H@ ( DT ) Gr+p

where ¢ (:) is the normal density with meanb=( 1) (T ) and variance
b2=( 1*(T )% and

G, = e (& )T »32T »(anw ) 1
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G, = 1 (& HT riae 2T (G A) 1

Proof. With N =2, we havept =1 pf'. We prove only the expression for—g; “G="

m = H;L, as the other case withH(S;) can be proved analogously. Using (B20), we have
that for b su ciently small, ( F?t) converges to a quantity that is proportional to

(S) / e BO D320 0% 1 g 5@ WM L 4 pHe §T vz AT )G,

where the constant of propﬁrtionality is independent of angtate variables. Thus,
[

1@ %ﬁ e G0 P AT i o §T 3T ) H

=2 - p j

@ 1 phe &7 12T )2 B+ ple O 1AT )P 2,
O o (§ DT FEUT (B B) g

— h i
1+pf e (8 BT »a2@ ¥(5w &) 1

1@ %Tﬁ e o X}z 2T PGy o T Wz2T ) g
~=_ = h i
@ (L piye 6T EAT PG 4 T wEET O,

O & (§ DT »EUT (B B) g
h i
1+ ptH e (8 §5)a r»zaa H¥ o S;L) 1

Using the de nition of G; we obtain

10 _ g6 10 _ GG
@" 1+ ptH G, @ 1+ ptH G,
We nally compute the sensitivity of probabilities to expeded costs. Ash! 1 |, we have
p°! 0, and we nd that ptHZand p- converge to
1
ptH = 1 & e e+et & e de
zY
pt" = 1 & e e+ ef & e de
1
Thus, recalling
y c o] b,
€jsS; = N ; :
PECTa ) C DT ) AT )
- Dy — b
and letting V (t; )= Ty e have
& 9y ) Z e eH+el 1 1 ok R 2
el + e - - e 2v(t ) (T ) de
¢ . oV @)
H eHuiel bf !
7 et (T )
_ ) 1 12
= p—e 2% de
1 2
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Thus, we obtain

1 EH eH+e ( l)(T )
@ o g el + el _ 1 ) 1 nl . Eg TV ) Z
@ ( DT )Y VE ) 2
1
S T pa g+ e
which gives
@b Zl @e'— G e + et H H
@ = H € de
l 1 @Ll H L H H
(1)(T)leLeHe+e o € dé
Similarly, usingp! =1 pt, we also obtain
Z
@b_ @b_ 1 ! L L H L L
@ o  ( T ), "% T s ®
This yields the expressions
R
1@ s e et+et 4 (ede
@ L DT )G+
1@ o« € el+et 4(ede
@ ( DT ) G+p

An identical argument, using (B24), proves the claim foﬁ%, form = H;L. Q.E.D.

This proposition allows us to obtain conditions for the sigs for the sensitivity of ( S;)

and H(S;) to B, with m = H;L. In particular, consider the following inequalities:

. 1

Condition 1: b5 < > (T ) in &L
. 1

Condition 2: by < s DT ) W e
. 1

Condition 3: b5 < é(2 DT ) an G

Note that Condition 2 holds if and only if e® < e', that is, if policy H provides a lower

expected utility than policy L to the representative agent.

Also note that Condition 2

implies Condition 1, which in turns implies Condition 3 (beause > 1). In other words, if
Condition 2 is satis ed, so are the other two conditions, andf Condition 1 is satis ed, so is

Condition 3. Using these conditions, we obtain the followm corollary.
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Corollary B1: The following statements hold forG; and G, from Proposition B2:

G, > 0 if and only if Condition 1
G, > 0 if and only if Condition 2
G, > G, ifandonlyif Condition 3

It follows that if Condition 2 holds, then both G; > 0 and G, > 0, and we obtain the
following signs for the partial derivatives:
1e _ , 1@ 1 @H 1 @H

a - " @ %hfe " "ra °

Proof of Corollary B1.  We have

G, =¢e (§ )T »z20 Y(iw &) 1>0

Similarly,
Gy= e & 5T »30 T P(E &) 1> 0

1
A o <§( DT ) g ;

The third statement follows quickly from comparing the aboe expressions fos; and G..
The statements about the signs of the partial derivatives tbn follow immediately from
Proposition B2. Q.E.D.

The conditions in this corollary are intuitive. Consider the case in which 2 SL,
that is, H is a riskier policy thanL. In that case, the conditions of this corollary state that if
the risky policy H does not have a su ciently higher expected impact than polig L to o set
its higher risk (i.e., if g g is not large enough), then an increase in the political cosf o
policy H is good news, as it decreases marginal utllltyl(@,H < 0) and increases expected
utility (which is proportional to -4 & > 0, since > 1). The opposite sign holds for an
increase in the cost of the less risky policly.

When g is high enough to violate both Conditions 1 and 2, therG; < 0 and
G, < 0. In that case, the signs of the partial derivatives are ambuous because they depend
on the signs ofG,* + pi' and G,* + pi'. If the probability of the risky policy is small, then
an increase in the cost of the risky policy actually increasemarginal utility and decreases

expected utility, due to the even smaller chance of adopting high growth policy.

Corollary B1 immediately implies Corollary B2, which detemines the signs of ., , .,
M:H » and M:L -

26



Corollary B2: The signs of the diusion terms in the state price density andstock
market returns are as follows:
R !
o € e+e L(9de ,
‘H = 1 m bc‘th
( DT )G +p ’
< 0 ifandonlyif Condition 1 holds

R !
o € el+et 4(ede
L= bg;th !

( DT ) G +¢f
> 0 ifandonlyif Condition 1 holds

R L H R L H !
= s € e +e o (e)de s € e +e o (e)de 2 1
| ( DT ) G+ ( DT ) Gr+p
> 0 ifand onlyif Condition 3 holds
R H L R H L !
L= o € e"+e- 4(ede o € e"+e- 4 (e)de 2 1
| ( T ) G'+p ( T )G+t

N

0 if and only if Condition 3 holds

The above signs are intuitive. Both Conditions 1 and 3 indida that 7, is su ciently
higher than S;L’ so that the riskier policy H is less desirable than policyt in that the
expected impact of policyH does not o set its higher risk. Since a positive shock to the
perceived political cost of policyH (db™ > 0) makes (the less desirable) polici less likely,
it represents good news, and it increases the stock marketlva ( w.y > 0) while also
decreasing the state price (.x < 0). Similarly, since Conditions 1 and 3 make policy
more desirable, a political shock that makes policly less likely is bad news, and it decreases
the stock market value (.. < 0) while increasing the state price (.. > 0). The slight
di erence between Conditions 1 and 3 is related to the fact it maximizing stock market
value is not equivalent to maximizing expected utility, as tcussed in the paper.

3.2. Two New Policies ( N = 2), Iso-Utility Case

We now return to the two-policy setting from Section 3.1. ancdd the iso-utility assumption
(et = e"). Under that assumption, we obtain even clearer predictianfor the signs of the
partial derivatives and thus also for .w, ., wmu, wmL,and, last but not least, for the
political risk premium.

Corollary B3:  Inthe iso-utility case (e- = et'), the limiting expressions whertg, ! 1
simplify to
1 @ (8 ¢ (ede

o . . @
@ ( DT )Gl +p @
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1eH _ 1@H_,

H@'  H@
where using § =3 &n & (T )( 1) we have the simpler expression for
G, given by

G, = ei( Gvoos)T ) 1>0

In this case,G; > 0, and therefore an increase in the political cost of the higtisk policy
H is always good news as it decreases the marginal utility ofdlrepresentative agent. An
increase in the cost of policyH of course does not change expected utility, as both policies
yield the same utility.

We conclude by deriving a closed-form expression for the gimal risk premium in the
iso-utility case whenly ! 1 . That is equation (A5) in the paper.

Corollary B4: If N =2, et =¢e",andly! 1 ,then

1@ ¢ (6) o (€)de

o = —=p2hl b2h <0
) @ (g D@ ) Gl+p
1@ e (6) o (€)de
L, = —=p2hti b2.h 1> 0
" @ ( DT ) Glepl
and similarly
_ 1l@H 1@ ., ., ¢ (6) o (€)de 211
WS Her @ e IUT ) G+ pf Pt 7> 0
1@H 1@ 2 1 eH(e) e'-(e)de 2 1
L, = —=— Z=_ p:h'! bsh ~<0
i He @ ( DT ) Gr+p
Thus
Political Risk Premium = ‘H  MH L ML |
R H
[ 2 e (e) e (e) de bg;th 2

( DT )G +p
This is equation (A5) in the paper.

Given our parameters =5, (T )=10, §y =:03, 7, = :01, equal priorsc;c.

N ;& & with =1 sothatb} = 2= :1° at time to = 1, and py = 0:5,
we obtain G; = ez( &n & )T ¥ 1 = 2214 and  .(e)®de =112.8379 [wheree
12 )
N ( 1)2(1- )’ l)z(c-l- )2 ] Thus,
!
€ €) de
¢ () o (€ 05623

( T )G +pf
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and hence
Political Risk Premium = 2 (0:5623f :1°=0% =2:53%

This is indeed the value that we see in Figure 3 in the paper.

3.3. More On the Signs of n and gy, for N> 2

The earlier subsections of Section 3. of this Technical Appéix provide some useful results
on the signs of ., and \.,. Most important, Corollary B2 provides the necessary and
su cient parametric conditions for these signs to be positte or negative in the special case
of two new policies and very poor economic condition®(=2and ! 1 ).

In general, though, it is impossible to determine the signsfo ., and ., solely as a
function of the model's parameters. The reason is that thesggns generally depend not only
on the parameters but also on the prevailing beliefs about ¢hpolitical costs of the various
policies as well as the state of the economy. In particular,olwv the market responds to a
given political signal about a given policy depends not onlgn the parameters of that policy
but also on the beliefs about the alternative policies thatr@ also available.

This section presents a simple example that illustrates thipoint. In this example, the
signs of ., and ., for a given policyn can be positive or negative, depending on the
agents' current beliefs about the political costs of polies other thann .

Example: ConsiderN new policies that are ordered by their utility scores:

1 2 N

e e e ;

so that policy 1 is the most desirable. Assume that economiomditions are so poor that
H;e probability of retaining the old policy is zero (i.e.lp ! 1 ,sothatp’! O; as a result,

r':'zl pf = 1). Pick a policy n 2 f2;::;;N 1g that has a positive adoption probability,
p? > 0. In addition to policy n , there is only one other policy with a positive adoption
probability. Consider two scenarios:

(1) The other positive-probability policy, denoted bym ; is less desirablerf >n );
(2) The other positive-probability policy, denoted bym , is more desirableifn <n ).

In other words, we assume that after some learning about pitial costs, investors have
determined that only two new policies are realistically onhe table: policiesn and m
(Scenario 1), or policiesn and m (Scenario 2).

We now determine the signs of ., and ., under the two belief scenarios.

Scenario 1: Foralln2fn;mg, lettf' !'1 ,sothatp! ! 0. Thus, in the limit,
pf + p" =1, and we are e ectively in the two-policy case from Sectio8.1. Letm >n ,
so that e" e™ , which means that Condition 2 holds forH = m and L = n . Since
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Condition 2 implies both Conditions 1 and 3, the results fronCorollary B2 hold as well.
Speci cally, we have

m < 0

n > 0
Mm > 0
mMn < O0:

Scenario 2: Foralln 2fn;m g, letf 'l ,sothatp!! 0. Thus, in the limit,
pt +p" =1, and we are e ectively in the two-policy case from SectioB.1. Letm <n ,
so that e" e™ , which means that Condition 2 holds forH = n andL = m . Since
Condition 2 implies both Conditions 1 and 3, the results fronCorollary B2 hold as well.
Speci cally, we have

n <0
m >0
M:n > 0

mm < O

Note that for our reference policyn , we have y., < 0in Scenario 1 but y.,, > 0in
Scenario 2. In addition, ., > 0in Scenario 1 but ., < 0in Scenario 2. Even though the
model's parameters are the same in the two scenarios, theibéton gurations are di erent.
The intuition behind these results is as follows.

In Scenario 1,n is the more desirable of the two policies. A higher perceivegublitical
cost of policyn is bad news because it increases the likelihood that the letssirable policy
m will be adopted. Therefore, a positive political shockic® > 0 depresses stock prices
( min < 0) and increases marginal utility ( ., > 0).

In Scenario 2,n is the less desirable of the two policies. A higher perceivedlitical
cost of policyn is good news because it increases the likelihood that the readesirable
policy m will be adopted. Therefore, a positive political shocklc® > 0 boosts stock prices
( m:n > 0) and reduces marginal utility ( ., < 0).

This example illustrates that in general, current beliefstaout policy options play a crucial
role in determining whether news about the political cost o& given policy is good or bad
from the investors' perspective. What matters is not only tle parameters of the given policy
but also the agents' beliefs about the relative likelihoodsf the alternative policies. In other
words, the same news about the same policy can be good or badpending on what we
currently believe about the alternative policies.
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4. Model Extension: Dierent Signal Precisions

In this section, we analyze an extension of our model in whicke allow the precisions of
political signals to vary across policies. This extensioron rms our basic results and also
provides a few additional insights.

The value of h in equation (11) in the paper is policy-independent, so thapolitical
signals are equally precise for each policy. In practice,wever, signal precisions are likely to
vary across policies. While some policies are widely debaten the public stage, others are
discussed behind closed doors. To capture this heterogéyeive generalize equation (11):

ds! = ¢"dt+ h"dzZ},; n=1;:::;N; (B40)

where theh" values vary across policies. We consider the two-policy eadN = 2):
dg' = " dt+ h" dzg (B41)
dss = c-dt+ h' dzg, ; (B42)

with h" & ht. We take the parameter values from Table 1, as before. We hdlde h" value
of one policy xed at 5%, as in Table 1, and vary theh" value for the other policy to 10%
and in nity. We solve the model numerically and plot the risk premium components as a
function of b, similar to Figure 3 in the paper. The resulting gure is show below.

A.hL=5%;hH=1O% B.hL=5%;hH®¥

Percent per year
Percent per year

I Capital shocks
[ Impact shocks
I Political shocks L
[ 1 Political shocks H

I Capital shocks
[ Impact shocks
I Political shocks L
[ 1 Political shocks H

0 0
-0.02 -0.01 0 0.01 0.02 -0.02 -0.01 0 0.01 0.02
Economic conditions @) Economic conditions @)
C.hL=10%;hH=5% D.hL®¥;hH=5%

Percent per year
Percent per year

I Capital shocks
[ Impact shocks
I Political shocks L
[ ] Political shocks H

I Capital shocks
[ Impact shocks
I Political shocks L
[ 1 Political shocks H

0 0
-0.02 -0.01 0 0.01 0.02 -0.02 -0.01 0 0.01 0.02
Economic conditions @) Economic conditions @)
Figure B1. The equity risk premium and its components: Dier ent signal precisions.
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Note that the political risk premium has two components, onelriven by learning about
c? (shown in yellow at the top) and the other driven by learning bout c- (shown in red,
second from the top).

Our rst nding is that the political risk premium continues to depend only in a manner
very similar to that in Figure 3. For all combinations of h- and h" considered here, the
political risk premium is substantial, well in excess of 1%gy year, whenty, is very low, while
it is zero whenfly is high. The basic implications of our model thus generalize a setting
with di erent signal precisions.

More interesting, we also consider the risk premia induced teearning about Ct and C"
separately instead of pooling them into a single politicaisk premium. For bothn = H and
n = L, we nd that when h" increases, the risk premium for signals about" decreases.
The reason is simple: whem" increases, those signals become less precise. In the limit,
when h" I'1 | the risk premium for C" signals disappears. However, the total political
risk premium, which is the sum of theL and H components, does not change much &$
increases. For example, whel- increases, the. component decreases, but at the same time
the H component increases and largely picks up the di erence. Theeakness of the signals
about policy L makes the signals about policyd more price-relevant, and vice versa.

This complementarity between the signals abou€" and C! is easiest to see whely is
very low. In that case, a policy change is essentially certgiso the probabilities of policies
H and L add up to one. Therefore, it does not matter whether we learmdm the C" shocks
or the Ct shocks; they aect the policy probabilities in the same way.For intermediate
values ofly, we do nd some asymmetry between policiesl and L: the risk premium is
larger when the signals about policHH |the riskier policy|are relatively more precise.
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5. Model Extension: Policy-Unrelated Business Cycles

This extension, described in Section 6 in the paper, introdes an additional persistent source
of variation in pro tability that is unrelated to government policy. In this appendix, we rst

Il in the details of the calculations that are omitted from the paper. We then show the
plots that summarize the main results.

We modify the pro tability process from the paper's equatio (1) as follows:
b=( (+g)dt+ dZ.+ .dZ};
where  follows the mean-reverting process
d(= (— dt+ dzZ. :
Agents do not observe ¢, but they learn about it by observingd | and an additional signal:
dS = dt+ sdZsq : (B43)

Above, ,—, , and s are known constants, anddZ ; and dZs; are Brownian motions
uncorrelated with all others.

5.1. Learning

The set of unknown quantities includes political costs,, and g. Learning about political
costs proceeds in the same way as in the paper. Below, we clotedaze learning about
and g. Recall that g = g is constant until time

We assume that the prior distribution for  and g° at time 0 is jointly normal:

0 N Do bZy bgo
o B’ bgo b5;0

Standard arguments for Bayesian learning in continuous timyield the following:

Proposition B3:  The posterior distribution at any time t is given by
t N bt . bzt bg;t .
¢° b’ bg  bfy ’

where the posterior means follow

(T b)dt+ b} +bg dBy+ 'bidBy (B44)
1 bg;t + bgt d?l;t'*' Slbg;t d?z;t (B45)

dby
dg:
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and the posterior variances and covariances follow

db?

a - b + * 2 b2 +bg “+ g2 b3
dlzji;t = bg: 2 b% +Dgt  bgr + bgzt + 32b2;t b g:t
db? 2

d—tgt = ? bgy +bg "+ 7By,

Above, the new Brownian motions dZ’l;t; dZ’z;t re ect expectation errors:

dB dB
_ 1 t t
dB = [dS  E[dS]] :

Note that both new Brownian motions a ect both posterior meas in equations (B44) and
(B45). In the special limiting case s!1 , the second Brownian motion drops out because
the signal dS; is then in nitely imprecise. In that special case, equatios (B44) and (B45)
simplify to

dby (— b)dit+ ! b2 +hbg dBy
dg = ! bgy + b2 dPy;

and the posterior means become instantaneously perfectlgreelated. In particular, news
about aggregate pro tability (dZ’l;t) a ects both b; and .. The magnitudes of these e ects
depend on the degree of uncertainty aboub; and . If b% is small relative to bj;, the
update onfy is larger than the update onb;, and vice versa. In addition,b; is a ected by
mean reversion. A higher value of implies stronger mean reversion and, consequently, a
relatively weaker in uence ode’l;t. Furthermore, a higher implies lower uncertainty about
b:.

5.2. The Government's Policy Decision

We show below that the government's decision rule in this eehded model is very similar
to the decison rule in the basic model in the paper. For eaah= 0;:::;N, we rede ne the
utility score of policy n at time  as follows:

b2.
= § (T ) ( DQGT)bgn ;

where
1 e (T t)

Qi(t;T)=
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This utility score is the same as the utility score in the pape except for one additional
term, ( 1)Q1(;T)bgn . This term involvesbg., , the covariance between and g" as
of time . For n = 0, this covariance is given by the posterior covarianck,, because some
learning about g° takes place before time. For n > 0, this is a prior covariance.

Proposition B4:  The government chooses poliay at time if and only if the following
condition holds for all policiesm & n; m2f0;1;:::;Ng:

e" d>e" ;
where
c"
d = nN=0:1::::N:
( HT )

The government's decision rule is thus identical to the rulén Proposition 1 in the paper,
except for the slightly rede ned utility score.

Corollary B5: A policy change occurs at time if and only if

2
b < max fe' @9+ ( DT )+( DA(TIbg

n2f 1;:5N g
This rule is the same as in Corollary 1 the paper, except for ¢hextra term at the end, which
re ects the persistent variation in  introduced here.

5.3. Stock Prices

First, we establish the pricing results immediately after lhe policy decision at time .
Proposition B5: The stochastic discount factor at time + conditional on policy n
being chosen is given by
"\ = E4 Byjnat

2
= B exp % 1+ ) (T ) —(T )+ 2iQ( ;T)  Qa(;T)(be 7)

T )+ 5 FUGTE + 2 AT B2+ PQGTH(T bgn

whereQ; (t; T) is given above andQ (t; T) is equal to
1 e 2 (T 1)

Qt;T)= (T tH+ >

2Q:(t;T)

Proposition B6 : The M/B at time + conditional on policy n being chosen is
M " ) _ ,1 _
B = exp (T O+ )+ 5(1 2)QT)+ Qu( ;T)(be ™)
1 1
T )+ 5@ 2)QuGTYRE + 5@ 2)(T )b,
+(1 2)Qu(;T)(T )bg;ng:
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Next, we provide the pricing results before time, which are the focus of this paper.

Proposition B7: The stochastic discount factor at timet < is given by

t= B, exp % 1+ ) (T ) —(T )+ 2;Q( ;T)+%2Ql(;T)2b2; ( S;;t);

where
h . — n 1 2 212 2 . I
(S:t)=E e b Qa(TXb ) §(T )+3 2T )b+ 2Qu(;TXT )bgn iS

b =b R, and the state variables are5; =[b; b; b; :2; byt t].

The dynamics of the stochastic discount factor are as foll@w

d Xy
= = dBy+ pdBy + et A2
t n=1
where
1 1
1 = +_% lb%+bg;t+—% ! bgy + b
1@ 1@
s _@ Slb% + _@ Slbg;t
1
cnt — _%bén;th !

The rstvariable, .., represents the price of risk associated with the economicogks
from our basic model, namely, shocks associated with surggs in aggregate pro tability.
The third variable, ...n: , is the price of risk associated with the political shocks dm our
basic model. The second variable,. ,., is newl|it captures the additional economic shocks
associated with the signals;.

Proposition B8: The M/B attime t< is given by

M _ 1 . 1 2 H(S) .
B, P (T )+ (T )+ 25(1 2)Q(;M)+ 5(1 2)Qu(;T)*b? s’
where

h [
H(S)= E ! ) b+l Qb DL ) T )+ 3@ AT IbGa+l )*QuTXT ben g,

The stock return process is given by
X
-— = Mt dt+ u l;tdblt + M 2;td22t + M;c:n;t dbn

cit
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where

1@H 1@ 1 w2 1@H 1@ 1 5
t = = b + byt + —— ——— c +
" Ha Y Ha @ Por *
B 1@oH 1@ 1.2 l1@H 1@ 1
M2t = T T s Pt o= —— by
H @ @ H @ @}
y B l1@oH 1@ b2 ol
ont o — O AN An n; .
H @1 @1 c;n;t
The risk premium has the same expression as in the paper, witihe additional term:
X
Mt = M1t 1t + M 2t 2t + M;c;nit - ;cin;t

Given the large number of state variables, we compute %) and H (S;) by Monte
Carlo integration. This method is e cient because we know tle joint distribution of the
relevant stochastic variables, namely, b ;b andb . (The variable appears in the relevant
expectations because‘g) = B .) This joint distribution as of time t< is given by

0 1 00 1 1
b (be T)Qu(t; )+(T+B)( 1) Z
@p A NE@ “+(by e Y A () (9°%sA
b o
where 0 1
0
(s5)=@ 1 b2+ Dby s'bZ A
' bgs + bis s'bgs

We can computeR ( s) ( s)°ds numerically, construct a large number of draws of b ; b
and g from their joint distribution, and calculate the relevant expectations by averaging
across those draws. We also simulate the political costs by drawing them from their
normal distributions.

We calibrate the model for the two-policy case and the parartex values in Table 1. We
choose™ = 10% for consistency with Table 1.

In the baseline parameterization, we choose = 0:35 and = 2%, which correspond
to estimates of the mean-reverting process for aggregateopability reported in RPastor and
Veronesi (2006). We set the prior variancé? , = and the prior covariancebg,, = 0 for

all n. We set this prior covariance between and g" equal to zero, for simplicity, because
there is no obvious reason to make a di erent assumption. Irhe baseline parameterization,
we choose s = 5%.

We construct a large number of plots, listed on the followingage, to examine the sen-
sitivity of the results to changes in the baseline parameteation. In particular, we vary
the baseline values ofs, ¢, 4 , T , , and h. The main conclusion is that our
basic results about the political risk premium and its depettence on economic conditions
are remarkably robust.
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The subsequent pages show the following plots for the busssecycle extension:
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From the model extension on policy-unrelated business cyek.

46



h = 0.025 h = 0.05

12
— 10 —
@ @
g a
15 8 15
(0] (0]
o o
€ 6 €
3 o
s 4 5 I Capital shocks
o o [ impact shocks
2 I Signal S shocks
[ TPolitical shocks
0
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
Economic conditions @ + 7;) Economic conditions @ + 7)
h = 0.075
7 .

Q G
0 0
> >
© ©
Q o
€ €
9] )
= o
o 0
o o
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
Economic conditions @ + 7;) Economic conditions @ + 7)
Figure B10. The equity risk premium and its components: The e ect of h.

From the model extension on policy-unrelated business cyek.

a7



S-S, 0.025
0.2
—w
oty SMH
(/)E 0‘__—’;; IIIIIII
-0.1
-0.2 : : : :
0 005 01 015 02 025
Economic conditions @ + 7:)
Sy S, = 0.1
0.2 -
— 5w
oL e, T SMH
mz 0-/ ,,,,,,,
0.1°F
02 . . . s
0 005 01 015 02 025

Figure B11. Stock exposures to political shocks,

Economic conditions @ + 7;)

From the model extension on policy-unrelated business cyek.

48

0.25

0.25

Sy-S. 0.05
0.2 -
—w
o SMH
O /’ -
011
-0.2 ' : ' :
0 005 01 015 02
Economic conditions @ + ;)
Sy S, = 0.2
0.3 -
,,,,,,,,, —w
0.2} v
""" S\H
0.1}
0 L
01t
0.2 ' : ' :
0 005 01 015 02
Economic conditions @ + 7;)
m:n and m. : The e ect of c-




0.2

0.1}

0.2

0.1

Figure B12. Stock exposures to political shocks,

Economic conditions @ + 7;)

Sy sg = 001
—w
""" SwH
0 005 01 015 02 025
Economic conditions @ + 7:)
Sy sg = 0.03
— 5w
""""""""""""" SMH
0 005 01 015 02 025

From the model extension on policy-unrelated business cyek.

49

Sy sg = 0.02
0.2 -
—w
oLt e, Y SMH
| -/ ,,,,, -
-0.1
-0.2 ' : ' :
0 005 01 015 02 025
Economic conditions @ + ;)
Sy sg = 0.04
0.2 -
— 5w
oLt o, [ SH
O A
-0.1
0.2 ' : ' :
0 005 01 015 02 025
Economic conditions @ + 7;)
mH and m.: The eectof .



0.25

Syt S 0.01 Syt Sm = 0.02
0.2 - 0.2 .
—w 5w
S S\H 0Lf e,y S\H
w§ 0t t./)2
-0.1
-0.2 ' : : : -0.2 ' : ' :
0 005 01 015 02 025 0 005 01 015 02
Economic conditions @ + 7:) Economic conditions @ + ;)
SR 0.03 Syt Sm = 0.04
0.2 - 0.2 .
5w %
oLr ., SMH ] SMH
U’JE 0 / (/')2 0 I / 1
-0.1 0.1¢
-0.2 ' : : : 0.2 ' : ' :
0 005 01 015 02 025 0 005 01 015 02
Economic conditions @ + 7;) Economic conditions @ + 7;)
Figure B13. Stock exposures to political shocks, m:n and m. : The e ect of

From the model extension on policy-unrelated business cyek.

50

0.25



0.2

0.1}

0.2

0.1

Figure B14. Stock exposures to political shocks,

Economic conditions @ + 7;)

v
—w
""" SWH
/ —
0 005 01 015 02 025
Economic conditions @ + 7:)
s,,- T-t =10
— 5w
................. S\H
2 : : : :
0 005 01 015 02 025

0.2

0.1}

01

-0.2

0.2

0.1}

0.2 :
0 0.05
Economic conditions @ + 7;)

M:H and

From the model extension on policy-unrelated business cyek.

51

Sy T-t = 75
—w
""" SWH

0 005 01 015 02 025
Economic conditions @ + ;)

S, Tt = 125
— 5w
""" S\H

01 015 02 025

mL . Theeectof T



0.2

0.1

M
i
crg,
]
o,
ry,
[
1
!
[
'
L
1
L
gy
:::::

-0.1
-0.2 : : : :
0 005 01 015 02 025
Economic conditions @ + 7:)
Sy b= 05
0.2
— 5w
o1t e, SMH
o 0
-0.1
02 . . . s
0 005 01 015 02 025

Figure B15. Stock exposures to political shocks,

Economic conditions @ + 7;)

From the model extension on policy-unrelated business cyek.

52

Sy b= 035
0.2 -
—w
O SWH
| -/ ,,,,, -
-0.1
-0.2 : : : :
0 005 01 015 02 025
Economic conditions @ + ;)
Sy b = 0.65
0.2
— 5w
o . SMH
O L
01t
0.2 : : : :
0 005 01 015 02 025
Economic conditions @ + 7;)
m:n and m. : The e ect of



0.3

021

0.2

0.1}

Figure B16. Stock exposures to political shocks,

i

v,
1

’

’
I
)

Economic conditions @ + 7;)

0 005 01 015 02 025
Economic conditions @ + 7:)
Sy h = 0.075
— 5w
""" S\H
2 : : : :
0 005 01 015 02 025

From the model extension on policy-unrelated business cyek.

53

0.25

Sy h = 0.05
0.2 -
—w
oLt e, Y SMH
| -/ ,,,,, -
-0.1
-0.2 ' : ' :
0 005 01 015 02
Economic conditions @ + ;)
Sy h= 101
0.2
— 5w
o T SMH
: / ,,,,,,
01t
0.2 ' : ' :
0 005 01 015 02
Economic conditions @ + 7;)
mu and wm. : The eect of h.

0.25



0.2

0.1;

0.2

0.1

— SpL
...... SpH ]
\
0 0.05 0.1 0.15 0.2 0.25
Economic conditions @ + 7:)
s :s =01
p- ¢
— spL
\ IIIIII SpH ]
2 : : ' :
0 0.05 0.1 0.15 0.2 0.25
Economic conditions @ + 7;)
Figure B17. Prices of risk for political shocks,

0.2

0.1

01+

-0.2

.+ and

From the model extension on policy-unrelated business cyek.

54

Economic conditions @ + ;)

S S 0.05
p
_spL
...... spH_
0 0.05 0.1 0.15 0.2 0.25

-0.1
-0.2
0 005 01 015 02
Economic conditions @ + 7¢)
L : The e ect of c.

0.25



0.2 - - - : 0.2
ot SpH . 0'1-‘\ IIIIII SpH |
mQ 0 \ \\\\\\ | wQ ot — i
01} 0.1
-0.2 ' : : : -0.2 ' : ' :
0 005 01 015 02 025 0 005 01 015 02 025
Economic conditions @ + 7:) Economic conditions @ + ;)
s s = 003 s :s = 0.04
P9 p
0.2 - - - : 0.2
Ol ~— | SoH | Olf~— | SoH |1
u)Q o0 T U)Q o=
0L oo 0L} o
-0.2 ' : : : -0.2 ' : ' :
0 005 01 015 02 025 0 005 01 015 02 025
Economic conditions @ + 7;) Economic conditions @ + 7;)
Figure B18. Prices of risk for political shocks, H and . : The eect of g-

From the model extension on policy-unrelated business cyek.

55



0.2 - - - : 0.2
L D N A SpH 01 ‘\ IIIIII SpH
o 0 o> Ot ——
0L - OLf
-0.2 : : : : -0.2 : : : :
0 005 01 015 02 025 0 005 01 015 02 025
Economic conditions @ + 7:) Economic conditions @ + ;)
s :s = 003 s :s_= 004
pm p’ ™ m
0.2 - - - ; 0.2
o1 SoH | oar | SoH |1
wa 0 \ mQ 0 —
o1t 1 011

0.2 : : : : -0.2 : : : :
0 005 01 015 02 025 0 005 01 015 02 025
Economic conditions @ + 7;) Economic conditions @ + 7;)

Figure B19. Prices of risk for political shocks, H and . : The eect of
From the model extension on policy-unrelated business cyek.

56



0 .
0.2 -
— SpL
otf | SoH |
mQ 0 -\ ““““ —
0.1
-0.2 ' : ' :
0 0.05 0.1 0.15 0.2 0.25
Economic conditions @ + 7:)
s :T-t = 10
p
0.2 -
— SpL
0.1 -\ IIIIII SpH ]
o Of —
0.1
02 . . . .
0 0.05 01 0.15 0.2 0.25
Economic conditions @ + 7;)
Figure B20. Prices of risk for political shocks,

0.2

0.1

01+

-0.2

01

0.2
0

From the model extension on policy-unrelated business cyek.

57

s . T-t=175
p
_spL
...... SpH |
0 0.05 0.1 0.15 0.2 0.25

Economic conditions @ + ;)

s . T-t = 125
p

+ and

0.05

0.1

0.15

02 025

Economic conditions @ + 7;)

L : The e ect of

T



s :b=02 sp:b:0.35

P
0.2 - - - : 0.2
oty SpH | 0'1\ IIIIII SpH |
o2 0\___ S0t — |
01t OLf
-0.2 ' : : : -0.2 ' : : :
0 005 01 015 02 025 0 005 01 015 02 025
Economic conditions @ + 7:) Economic conditions @ + ;)
s :b=105 s : b= 065
p p
0.2 - - - : 0.2
e N R SoH | o | SoH |1
| R o> 0
01 e - 01t
0.2 ' : : : -0.2 ' : : :
0 005 01 015 02 025 0 005 01 015 02 025
Economic conditions @ + 7;) Economic conditions @ + 7;)
Figure B21. Prices of risk for political shocks, H and . : The eect of

From the model extension on policy-unrelated business cyek.

58



)]
‘\\\\ _0.1 .I‘I‘\I\\‘\\\
02, .0 ' 1
L L L L -0.2 L L L L
0 0.05 0.1 0.15 0.2 0.25 0 0.05 0.1 0.15 0.2 0.25
Economic conditions @ + 7;) Economic conditions @ + 7;)
s 1 h= 0075 s :h=01
p p
0.2 - - - - 0.2 .
o1t | SoH | olf e SoH |1
U)Q 0\‘“”“ | 2 0\ ““““““
0.1+ 1 01t
2 : : : : -0.2 : : ' :
0 0.05 0.1 0.15 0.2 0.25 0 0.05 0.1 0.15 0.2 0.25
Economic conditions @ + 7;) Economic conditions @ + 7;)
Figure B22. Prices of risk for political shocks, H and .. : Theeectof h.

From the model extension on policy-unrelated business cyek.

59



<L and<y forg! !'1 <vL and <yy forg! !1

0.3 0.3
—_—S o
0.2 0.2} MLy e
""" SMH SR
0.1 0Lpb—rl o
0f of
0.1 0.1
-0.2 -0.2
-0.3 -0.3
-0.4 ' : ' -0.4 ' : '
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
S S
c c
Political Risk Premium Components forg! !1 Economic and Political Risk Premium for ¢! !'1
0.06 - - - 0.1 - - -
0.05} o 008l — Ecgr?omlc RP
""" Political RP
0.04}
0.06}
0.03}
0.04}
0.02}
0.01 | 002 I
0 ' : ' oL : '
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
S S
c c
Figure B23. Key pricing quantities in very poor economic con ditions as a function of c-

Panel A: Prices of risk for political shocks, .y and . .

Panel B: Stock exposures to political shocks, y.n and m: .

Panel C: The components of the political risk premium correponding to signals about the political costs of
policy H versus policyL.

Panel D: The economic versus political components of the tal risk premium. The political risk premium is
due to signals about the political costs of policyH versus policyL. The economic risk premium is the sum
of all other risk premium components (capital shocks, impatshocks, signal S shocks).
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Figure B24. Key pricing quantities in very poor economic con ditions as a function of g

Panel A: Prices of risk for political shocks, .y and . .

Panel B: Stock exposures to political shocks, y.n and m: .

Panel C: The components of the political risk premium correponding to signals about the political costs of
policy H versus policyL.

Panel D: The economic versus political components of the tal risk premium. The political risk premium is
due to signals about the political costs of policyH versus policyL. The economic risk premium is the sum
of all other risk premium components (capital shocks, impatshocks, signal S shocks).
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Figure B25. Key pricing quantities in very poor economic con ditions as a function of

Panel A: Prices of risk for political shocks, .y and . .

Panel B: Stock exposures to political shocks, y.n and m: .

Panel C: The components of the political risk premium correponding to signals about the political costs of
policy H versus policyL.

Panel D: The economic versus political components of the tal risk premium. The political risk premium is
due to signals about the political costs of policyH versus policyL. The economic risk premium is the sum
of all other risk premium components (capital shocks, impatshocks, signal S shocks).
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Figure B26. Key pricing quantities in very poor economic con ditions as a function of T

Panel A: Prices of risk for political shocks, .y and . .

Panel B: Stock exposures to political shocks, y.n and m: .

Panel C: The components of the political risk premium correponding to signals about the political costs of
policy H versus policyL.

Panel D: The economic versus political components of the tal risk premium. The political risk premium is
due to signals about the political costs of policyH versus policyL. The economic risk premium is the sum
of all other risk premium components (capital shocks, impatshocks, signal S shocks).
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Figure B27. Key pricing quantities in very poor economic con ditions as a function of

Panel A: Prices of risk for political shocks, .y and . .

Panel B: Stock exposures to political shocks, y.n and m: .

Panel C: The components of the political risk premium correponding to signals about the political costs of
policy H versus policyL.

Panel D: The economic versus political components of the tal risk premium. The political risk premium is
due to signals about the political costs of policyH versus policyL. The economic risk premium is the sum
of all other risk premium components (capital shocks, impatshocks, signal S shocks).
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Figure B28. Key pricing quantities in very poor economic con ditions as a function of  h.

Panel A: Prices of risk for political shocks, .y and . .

Panel B: Stock exposures to political shocks, y.n and m: .

Panel C: The components of the political risk premium correponding to signals about the political costs of
policy H versus policyL.

Panel D: The economic versus political components of the tal risk premium. The political risk premium is
due to signals about the political costs of policyH versus policyL. The economic risk premium is the sum
of all other risk premium components (capital shocks, impatshocks, signal S shocks).
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