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A Numeraire

This Appendix shows that the price index of the world consumption basket, which is denoted

by P, and used as the numeraire, can be written as
P, = P§,P} ", (1)

where a denotes the size of Domestic production as a share of world production, while P,
and Py, denote the prices of the Domestic and Foreign good, X, and X/, respectively.

The derivation is as follows. Consider a representative aggregate agent who consumes
production in both countries. This agent maximizes the utility of total consumption, given

by a constant-elasticity-of-substitution (CES) function €2, such that
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given total expenditure N;, equal to

Ny = Py Xas + Pri Xy, (3)

where ¥ > 0 is the elasticity of substitution between the Domestic and Foreign goods, X,
and Xy,.
Maximizing Equation 2 subject to the constraint (Equation 3) yields

(Pd,t)ﬁ _(—a)Xa (4)
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Combining Equations 3 and 4 generates the following demand functions for the Domestic
and the Foreign goods :
N,aP;} Ny (1—a) Py

Xy, = X = t 5
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The highest value of Q; (X4, Xf) given N, is found by substituting those demands (Equa-



tion 5) into the CES function (Equation 2), which yields
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Following Obstfeld and Rogoff (1996, p.227), the consumption-based price index P; is
defined as the minimum expenditure N, = Py, X4, + P X such that Q; (X4, Xr) = 1, given
P;; and Py;. The price index P, thus satisfies
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which leads to the solution
P=laP" + (1 —a) P00 (8)

| now determine the price function P, for the Cobb-Douglas case (¢ = 1). For convenience,
take the logarithm of the above solution, which implies that
In [ouf:’dl;19 +(1-a) P};ﬁ]

In (P,) = e (9)

and then apply L'Hospital’s rule on Equation 9, which yields

limIn (P) = aln (Pyy) + (1 — o) In (Pry) (10)
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and eventually

P, = P, P; . (11)

B Exchange Rate

In a competitive equilibrium, the price of one unit of the Domestic good to be delivered at

time ¢ in state w is {44 = P;:& and the price of one unit of the Foreign good to be delivered



at time ¢ in state w is £+ = Pr+&:, where & is the equilibrium state-price density (in units of

the world numeraire). Following Pavlova and Rigobon (2007), these prices are given by
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where 3 is the rate of time preference, y; denotes consumption of country j's agent, and the
subscript j = {d, f} indicates the Domestic and the Foreign country, respectively. Finally, the
last equalities obtain from the good market clearing conditions (i.e., consumption y;; equals
production X, in autarky).

The exchange rate, denoted by S}, is defined as the ratio of the country’s marginal utilities
of the Domestic and Foreign goods, &4, and fﬁt.l Given the preferences of agents, state prices

are unique, as is the ratio of the two. The exchange rate is thus given by

P X
s, = Car _ ua(Yar) _ Far _ Xy (14)
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which is also equal to the price of the Domestic good P;; per unit of the price of the Foreign

good Py.

C Output Value

This Appendix determines the value of output in both countries and derives its dynamics.

C.1 Domestic and Foreign output value

From the definition of the exchange rate, S; = P,,/Ps;, and the normalized world basket
numeraire Pth};"‘ = 1 (see Appendix A), prices of the Domestic and Foreign goods can be

written Py, = Stl_o‘ and Py, = S, respectively. Using the solution of the exchange rate

1For reference, see Dumas (1992), Backus, Foresi, and Telmer (2001), Brandt, Cochrane, and Santa-Clara
(2006), and Bakshi, Carr, and Wu (2008), among others.



(Equation 14), the value of Domestic and Foreign output is given by
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where X; = X;tX};O‘ is an aggregate measure of Domestic and Foreign output. Given that
Py Xqr = PpiXy4, the value of output perfectly comoves internationally, even though the

output level correlates imperfectly across countries.

C.2 Aggregate output value

The value of Domestic and Foreign output is solely determined by the aggregate output value

X;. To derive the dynamics of X;, apply Ité's formula on XéftX};“, which yields
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The dynamics of X; are thus characterized by the process

dX
Tt = QX,sdt + UX,dthd + UX,detfa s = {La H}7 (19)
t
with
1 —
Oxs=0ab;+ (1 —a)bs, — M (03 + UJ% — ZpUde) , (20)
ox,f = (1 — a)af, and 0x,d = Q0gq. (21)



D State-Price Density

This Appendix derives the state-price density (or the state-price deflator), &, that prevails in
a competitive equilibrium of the economy.

In the familiar single-good asset-pricing framework, the consumption good's price is nor-
malized to one and the agents’ marginal utilities are proportional to the state-price den-
sity. Here, one needs to use the generalization of the standard argument to multiple-good
economies. Given that the world numeraire basket is of the form P, = PdOjtP};O‘, the state-

price density & can be written as
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where the first equality of Equation 22 follows from the price normalization PgtP}’t_o‘ =1,
the second obtains by substituting Equations 12 and 13 in Equation 22, and the last equality
is obtained from X, = X§, X} (see Appendix C).

Applying 1t6's formula to f (¢, X;) = & yields

df (t,X) = —Bfudt — % <0X78Xtdt + ox a X dWE + ox X, dW] )
t
+—Xt2 [(UX,dXt)2 dt + (O'X’th)2 dt + 2p0'X,d0'X,fdﬂ . (23)
t

The state-price density thus follows the process defined by
d&; . d f _
_f = —Tsdt - UX,dth — UX,det , S§= {L, H} s (24)
t

where 7, is the risk-free rate prevailing in equilibrium in state s, which equals

re =0+ 0xs— (a?w + a%w + QpUX,dUX,f) : (25)



E Firm Revenue

This Appendix derives the dynamics of firm revenue under the physical and the risk-neutral

probability measures.

E.1 Physical revenue

Firm 7 in country j produces a quantity X;;, that is sold at a price P;;. This firm’s revenue,

denoted by R;; = P;;X,;,, satisfy the dynamics

dR;,

it

= Ox.dt + ox g dWe+ ox dW/, s={L H}, (26)

where the country's subscript (j) can be ignored when denoting firm revenue because of the
perfect co-movement of revenue across countries (see Appendix C). The aggregation of firm

revenue within a country equals the country’s output value, such that
/Rz,th([J> = Xt, (27)

where G(I;) denotes the distribution of firms in country j.

E.2 Risk-neutral measure

Let us now derive the dynamics of firm revenue under the risk-neutral measure Q. Let
(92, 7 ,P) be the probability space on which the Brownian motions are defined. The corre-
sponding information filtration is F' = {.%; : t > 0}. For convenience, start by rewriting the

state-price density as follows

dé;

: = —rydt — ox g dW — ox pdW/ (28)
t

= —rydt — (oxaq+ pUX,f) thd —ox V1= p*dWy, (29)

using the notation thf = pdWZ + /1 — p2dW,, where W, denotes a standard Brownian
motion independent of W2, such that dW;dW¢ = 0.



| define the risk-neutral measure Q associated with the pricing kernel under the world

basket numeraire by specifying the density process ¢;, which satisfies

dQ
=F, | = 30
o= | (30)
and evolves as follows
d
% = — (x4 + pox) dWE — oy /1 — p2dW,. (31)
t

Applying the Girsanov theorem, one obtains new Brownian motions under @Q, Wt‘i and Wt,

which solve

AW = AW — (oxq+ pox.s)dt (32)
AW, = dW, —ox.\/1 — p2dt. (33)

Finally, by substitution, firm revenue R;, under the risk-neutral probability measure Q

follow the dynamics

dR;,
Ry

= GX,sdt + (O'X,d + pUXJ) [thd — (UX,d + /)O'X,f) dt}

toxay/1— p? [th — o1 p2dt] (34)

= éX,sdt + (oxa+ pox.r) thd +ox V11— p2dW,, s = {L,H}, (35)
with
éX,s = ‘9X,s — <U§(7d + O-g(,f -+ 2p0'X,dO'X,f) . (36)
F Stationary Leverage Property and Change of Variables

This Appendix first describes the firm capital structure and the operating costs that generate
stationary financial and operational leverage ratios. It then presents a change of variables

that helps solve the model conveniently.



F.1 Capital structure and operating costs

Empirical observation indicates that leverage ratios are stationary (see Hovakimian, Opler,
and Titman, 2001). Thus, firms tend to issue additional debt in response to a growth in
firm value. This empirical evidence is consistent with Collin-Dufresne and Goldstein (2001)
and Goldstein, Ju, and Leland (2001), who demonstrate that models with stationary leverage
ratios help better explain financial leverage and credit spreads. Consequently, stationary
leverage (i.e., which does not vanish over time) is an important property to capture when
valuing firm assets.

To account for this feature, the model assumes that firms maintain a long-term stationary
leverage ratio. That is, their debt coupon relative to firm revenue, Cft/Riyt, must remain
stationary. A capital structure characterized by a debt coupon that displays the same long-
term growth rate as that of firm revenue satisfies this leverage stationarity. Hence, | consider
a debt coupon C7} in country j determined by

]’t -

where, for ease of notation, Cf" = Cfj, and g; denotes the expected growth of firm revenue
up to time ¢, which is given by

Riy

g =E, [R_o |3H] = efxnt, (38)

The expected growth of firm revenue g; depends only on the state s = H. The reason
is that ¢; captures the growth of firm revenue over the long run, which is almost surely
characterized by the state s = H when ¢t — oo and Apy > 0 (i.e., the state s = L is
temporary).

The firm operating costs are determined similarly to generate a stationary operational
leverage ratio. Following the reasoning above, the firm ¢ in country j has operating costs I;;,
that are given by

Liji = gilij, (39)

where, for ease of notation, I;; = ;.



When the default policy is endogenous, the default boundary becomes linear in the debt
coupon and the level of operating costs.? Hence, a firm's default boundary increases expo-
nentially when its debt coupons and operating costs grow over time. Solving a first hitting
time problem is not trivial in this case.

However, a suitable change of variables and an application of [t6's Lemma allow deriving
the model in the more standard case of a first-passage time problem with constant boundary.
This approach, which is described in the next section, follows Ju, Parrino, Poteshman, and

Weisbach (2005).

F.2 Variable scaling

Let us define the following set of variables

CJF = Cft/gt, Lij = Liji/9e,  Ziy = Rit/ge, (40)

which are obtained by scaling the debt coupon CF,

i+ the operating costs I;;;, and the firm

revenue R, ;, respectively, by the growth of firm revenue g,, which is a deterministic function
of time. The scaled debt coupon CJF and operating costs I;; of firm ¢ in country j are constant
and equal to the levels of C’]-F,t and 1;;, observed at time ¢ = 0.

The scaled revenue Z;, of firm ¢ satisfy, from It6's Lemma, the dynamics

dZz;,

it

= 0. dt + ox o dWE + ox dW/, s={L,HY, (41)
with 0z = 0x s — Ox g, while the corresponding risk-neutral growth rate is

ézys =0z, — (a§(7d + o—§(,f + 2an7daX7f) ) (42)
Finally, let us define a scaled measure of the risk-free rate, denoted by 7,, and equal to

fs =Ty — 6X,H, (43)

2Leland (1994) shows that the optimal default threshold linearly depends on the debt coupon, in absence of
operational leverage. Appendix H shows that the optimal default threshold linearly depends on both the debt
coupon and the level of operating costs when operational leverage is introduced in the model (see Equation 95).



which will be convenient to price assets in the economy.
Firm assets can then be evaluated using the scaled firm revenue Z;,;, a capital struc-
ture with constant debt coupon C’f and operating costs [;;, and constant optimal default

boundaries.

G Firm Asset Valuation

This Appendix derives the value of a firm’s equity and debt under the risk of Foreign govern-
ment default. In the absence of arbitrage, the levered firm value equals the sum of debt and
equity values V;;,(Z;) = E;;+(Z;) + D;j(Z;), which depend on the scaled firm revenue Z;,
(see Appendix F).

Consider for now that firm i in country j defaults at time 7.7 = inf{t > 0 | Z;, < Z},
when Z;, falls to the constant default threshold ZZ-]]? for the first time, while the Foreign
government defaults when Z;; falls to the default threshold ZiG < ZZ-?, which occurs at time

TY =inf{t >0| 2, < 28}3

G.1 Firm defaults before the Foreign government defaults

This section provides the asset valuation of firm ¢ in country j when this firm defaults before

the Foreign government defaults, i.e. Ti]j) <TC,

3The firm optimal default policy is determined subsequently (see Appendix H). The details of the Foreign
government's default policy will be examined in Appendix J.
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G.1.1 Equity value

The value of equity for firm ¢ in country j is given by

Eij(Z;) =

Et —(1 — Tj) (R%u — Cfu — Iij,u) d'LL]

—
ij £u
44

¢ & (44)

[ 75 - ct I;;
E, £—1‘(1—@-)( Nin _ —eeXZ,Hu>69X’H“du] (45)
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Th
E, | g %(1 —73) (Ziw — CF = 1)) eaXvH(“t)du] (46)
t t
| D
E? | g / (1=1) (Zin—CI — L) e’“HW)du] : (47)
t

where 7; Is the tax rate in country j and Equation 45 introduces the change of variables

proposed in Appendix F.

Solving for the equity value yields

Eiji(Zs)

E9 [gt/ (1—15) (Zz',u — CJE — [Z.j) e—FH(u_t)du}
t

—EP gt/ (]_ — Tj) (Zz,u — CJF — IZJ) e_fH(u—t)du] (48)
Ty
Zi Cr+ 1
= (1—Tj)gt<_ LA ]>
Ty — HZ,H g
VA CF . 7. \“H
—(1—7 v g ( ”t) : 49
(1= 1) (m (7 (49)
where the present value of Z;; is given by the standard Gordon formula
o) ~ ZZ
E2 { / Zi,ueTH(“t)du} S — (50)
¢ Tw —Ozm
while the present value of the perpetual stream of payments CJF + I;; Is given by
> ] CF + I;
E? [ / (CF + 1) erH(“t)du} = 471 (51)
t TH
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and the second part of the Equation 49 is obtained as follows: First, it is known from Karatzas

and Shreve (1991, p.197) that
~ 7.\ “H
B [orn(1-0) = (_> , (52)

where w, is the negative root of the quadratic equation %a%ws(ws -1)+ ézysw — 7, =01n

state s, defined by

~ ~ 2
1 0y, 1 Oz, 21
Ws =5 — 5 - <__ Zy) * 7; <0, S:{LvH}7 (53)
Oz

with oz = \/ogc,d + 0% s +2p0x.a0x. Then, from the strong Markov property for Brownian

motion,

EY

v

7D 7.\ “H
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TH—QZ,H Zij
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= D_ 0775, —(TH—GZ,H-FfZ)(u—t)
e (T t)Z-D/ e 2 du
t
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D
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G.1.2 Corporate debt

Bondholders receive the coupon C7; as long as the firm does not default. In the case of
default, bondholders are entitled to perpetual value of the after-tax cash flows of the unlevered
firm X, — I;;+, net of a fraction n € (0, 1) that consists of default costs.

Using the same change of variables and the Brownian motion properties discussed in

Appendix G.1.1, the value of corporate debt is given by

Dij(Z;) = E

T?g

Y Su ~F _0x pg(u—t)
g —=C; e” M dy
/ &

B g0 | % (1=n) (1 —7) (Zin— Lij) eex’H(u_t)dU] (55)
Th
Cth 7 WH 7. wH
_ j 1 o i, V ) ZZ 1,t 56
Fir { (Zg) :| + ’L],Ti?( )gt sz]j ) ( )
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with V; ro(Z;) being the unlevered firm asset value at the time of default, which equals
*ig

TG
Vijrp(Zi) = +E, u (L=n) (1 =75) (Ziu — L) BGX’H(u_t)dU]
! TR &t
[ [T 200 G L 0] (s1)
TG gt

D AT
- <1—m<1—n><i—i>

Tw—O0zm TH

+ WH
Z6 I zZP
—(1=7)(1— = Y Y

ZD\*"
+Vijre(Zi) <Zg> ) (58)

where the upperscript ™ indicates that debtholders are only entitled to the unlevered firm
value if it is positive, ZZ is the level of the firm i's scaled revenue at time of sovereign default
T¢, while V;;7¢(Z;) denotes unlevered firm asset value at time of the sovereign default. This
value is derived as follows.

Once the Foreign government has defaulted, the state of the economy temporarily switches
from s = H to s = L, which decreases the cash flow growth rate and the risk-free rate. There
IS an exogenous intensity Ary such that the probability that the regime returns to the pre-
crisis state over the next infinitesimal time instant dt is A\ gdt.* The discounting value of
the after-tax cash flows of the unlevered firm after sovereign default must then account for
the stochastic change in regime from s = L to s = H. To do so, | follow the derivation
of Bhamra, Kuehn, and Strebulaev (hereafter BKS) (2010a,b).> The unlevered value of the

firm at time of the sovereign default, when the state is s = L, satisfies

‘/iJ}TG(Zi) = E; [/Oo g—u (1 — Tj) (1 — 77) (Zi,u _ ]Z) eeX,H(’U«*TG)dU/
7o §ré
= Vaom (2L
= (1 — 7—]) (1 n) (TA,L rPyL) )

#With logarithmic utility (and more generally under CRRA preferences), the risk-neutral and the actual
switching probabilities are identical.

5In BKS (2010a,b), the economy stochastically switches from a state to another. In the present paper,
there is only one stochastic regime change that is absorbing.
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where the discount rate of Z;;, when the current state is s, is given by

(fH - éZH) - <77L - éZ,L)

ALa + T — éZ,H

Tae=Ts— 074+ Arnlis—ry, (59)

where 1,_ry equals one if the current state is s = L and zero otherwise. The discount rate
T4z, relevant at time T¢, accounts for the possibility that the economy quits the low state
and returns to the normal situation with an intensity Ay > 0.
Finally, the discount rate for a riskless perpetuity, when the current state is s, is given by
_ TH —TL

Tps =Ts+ ———— A ]-s: ) 60
P ALy +TH LH =L} (60)

which indicates that the discount rate rp; Is greater than 7, because the risk-free rate is

expected to increase in the future when economic growth returns to the normal state.

G.2 Firm defaults after the Foreign government defaults

This section examines the case in which a firm ¢ in country j defaults after the Foreign

government defaults, i.e. Té? > T%. Consider the same change in variables as in section G.1.
G.2.1 Equity

The value of equity for firm ¢ in country j is given by

¢ ¢
gt g (1 —15) (Zi,u - CJF - [l--) eex,H(u—t)du]
t t

+E, {%eGX»H(TG—t)EMTG(zi)} (61)

Z; Cl + I
— (1 — Tj)gt ( d S — ])

B (Z;) = E,

fH_eZ,H g

76 CF+ 1\ [ Zi\“"
(2 eh (2
Ty —Ozn H Z;

Zi O\
+9:Eij 1re(Z;) <th) ; (62)
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where the equity value at time of the sovereign default, denoted by £;; ; re(Z;), accounts for
the fact that s = L at T¢ but can change stochastically to s = H. As in BKS (2010a,b),
the firm can default in either state.

Firm asset valuation in a regime-switching model is determined in terms of the prices
of a set of Arrow-Debreu corporate default claims. The Arrow-Debreu corporate default
claim, denoted by gpjss,. Is the value of a unit of consumption paid if a firm 7 in country
j defaults in state sp = {L, H} when the current state is s = {L, H}. Since each Arrow-
Debreu corporate default claim is effectively a perpetual digital put, their values can be derived
by solving a system of ordinary differential equations (see Appendix G.3).

The value of equity for firm ¢ located in country j at the time of sovereign default, when

the state is s = L, is equal to

Eij,L,TG(Zi) = (1_Tj)]Et

Tif? G
/ gf_u (Zi — CF — I;) xn (T >du] (63)
le} TG

T
CF
Ay (27) = (1 =)
rpL
D
+ Z 4dD,ij,L,sp (1 - Tj)ﬁ) - Aij,SD (Zij,sD) ) (64)
sp=L SD

where A;; s (Z;,) denotes the firm liquidation value at time ¢ and in state s, which is given by

Aij,s (Zi,t> = Et |:/t % (]_ — Tj) (Zz,u — Il]) GQX’H(u_t)dU:| (65)
Zix 1
= (1-m) (TA’ o ), s={L,H}. (66)

As Equation 64 indicates, the firm default policy is characterized by two boundaries ZZ-?SD,

depending on whether the firm defaults before (sp = L) or after (sp = H) the economy

returns to the normal state following the Foreign government’s default.

G.2.2 Corporate debt

The value of corporate debt for firm ¢ located in country j is determined by

15



Di;(Z;) = K¢ |g

TG
§u OF 0x, 1 (u— t)du]

&
+E, {gtgg GX’H(TGt)Dz‘j,TdZi)} (67)
CFt Zit “H Zzt “H
— ;Hg {1 — (ZG) } + Dy 6 (Z;) gi (ZG) : (68)

where the value of corporate debt at time of sovereign default is given by

&ro
Dijre = E / o CF Pen (v dy + E, = (1 —=mn)A; o (69)
TG fTG fTG oY

OF
= (1 - Z lD SDqDZ]LSD) 5 (70)

r
P,L Py

where or
—— — (1 =) Ay, (Z5,,)
Ip., = —=p — > (71)
J
TP,L

is the loss ratio when the firm defaults in state sp = {L, H} (see BKS, 2010a,b).

G.3 Arrow-Debreu corporate default claims

To compute the Arrow-Debreu corporate default claims, | build on the derivation proposed
by BKS (2010a,b). | impose two specific assumptions: i) the initial state at the time of
sovereign default is s = L; ii) the change in regime (s = L — H) is absorbing.

From no-arbitrage conditions, the Arrow-Debreu corporate default claims can be derived
by solving a system of ordinary differential equations

dQDz]ssDt 1dQDz $,8p,t
— ) s z + = — D QZ +)\ 1— %J,5,8 - 15,8,
dZZt Z ,t 2 deQt LH {5 L} (qD7 ]S, Dt qD7 ]S, D7t)

= fsQD,ij,s,sD,ta 5,8p = {L7 H} ) 5 7é S, (72)
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which are obtained, using It6's Lemma, from the set of equations
E? [dQD,ij,s,sD — fsdQD,ij,s,stt] = 07 S, 8Sp = {L, H} . (73)

Given that the initial state at the time of sovereign default is s = L and that the change
in regime (from s = L to s = H) is absorbing, one can directly set gp ; u,r, = 0.

The matrix form of Equation 72 is then given by

07, 0 d 1 d? —ALH ALH L, 0
- Zi,tﬁ + 50%Zth2x2ﬁ —
0 927]{ it it 0 0 0 TH
0 0
dpj,L,L 4D,ij,L.H _ 7 (74)
0 4D,ij,H,H 0 0

where I5,5 is an identity matrix. The definitions of the payoffs of the Arrow-Debreu default
claims give the boundary conditions

17 SISszi,tSZ'D

quist’sD = . (75)
0, s sp, Ziy < ZF

15,87

which are used to solve Equation 74 for the region Z;; > Zi?L. If we conjecture that the

Arrow-Debreu corporate default claims have the form

qD,ijs,sp — hij,ssD Zikﬂfa $,8p = {L7 H} ) (76)
Equation 74 becomes
0 0 1 g A 7, 0
Z,L ) b+ 202Dy ok(k — 1) + LH ALH | L
0 Ozn 2 0 0 0 7y

hijrr  hijro

0 hijun 00
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There exists a solution in the above equation if

0 0 1 g A i, 0 00
Z,L ~ L i —O’%IQXQI{J(]{J . 1) i LH LH _ L _
0 fup 2 0 0 0 7y 0 0

det

which is given by solving the following quartic polynomial

1 ~ 1 -
Egék(k_l)‘l’eZ,Lk_rL_)\LH} |:§0'%k3(k3—1)+(927H]€—7"H = 0. (79)

Because there are four distinct real roots in Equation 79, the general solution of the

Arrow-Debreu corporate default claims should be

4
E km,
4dD,ij,s,sp — hij,sstZ@t ) (80)
m

where ki, ks < 0 and ks, k4 > 0. Several restrictions help reduce the number of coefficients
hij sspm to evaluate.
First, given that ZLim qp,ijssp = 0, only the negative roots become relevant to the
i —»00

solution. The Arrow-Debreu corporate default claims therefore have the following form

2
k
qD,ij,s,sp — E hij,sstZZ‘}nv (81)
m

where k; and ko denote, respectively, the negative roots of the quadratic equations

1 B
{50'%]{(]{—1)4-927[/]5—7”[/—)%1{1 =0 (82)
and
1 ~
{50%]{7(1{7 - 1) + (9271-1]{7 - fH:| = 0. (83)

Second, the default probability in state s = L only depends on the information related to

that state, which suggests that h;; 172 = 0.
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Third, Equation 77 indicates that

hijm = hijrame(ky),  m = {1,2} (84)
with ~
Lo2k(k — 1)+ 60,k —7Fr — \
() = — 272K ) ¥ bah =T = Avr (85)
)\LH

which yields h;j g1 = 0 given that €(k;) = 0, by definition of k& (Equation 82).
Finally, under these conditions, the Arrow-Debreu corporate default claims are given by

the following expressions:

k
hijriaZits Ziy > ZZ'?,L,
4qD,ij,L,L = (86)
]-7 Zi,t S ZZI;IJ
k k
hijrmZ;y + hij Lo 23, Ziy > Zi]l?,Lv
4Dij,L,H = (87)
0, Ziy < Zi?L,
k
hz’j,LHzﬁ(kQ)Zi,f, Zig > Zi?,Ha
qD.ij,HH = (88)
1, Zig < Zi?HJ
qpijaL =0, (89)

where the three constants h;; rr1, hij a1, and hij pro are the solutions of the three simulta-

neous linear equations

g —1 g
qD,ij,L,L Zi:ZiLJ?,L y 4D,ij,H H Du

Solving for the above coefficients is straightforward. The first two boundary conditions in
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Equation 90 yield

hijon = (257", (91)
1 -
hism = 5 (250 (92)

while, after substituing Equation 92 in Equation 87, in combination with the third boundary

condition of Equation 90, the last coefficient is given by

1 22, \"
[ SL 93
7, LH1 ZﬁLk%(/{Jg) (Z£H> ( )

H Default policy

The determination of a firm's default policy requires knowledge on the default boundary that
prevails in each possible case. Consider first the case in which the firm defaults before the

Foreign government defaults.

H.1 Firm defaults before the Foreign government defaults

The firm ¢'s default policy in country j is characterized by a constant boundary Z}; that
maximizes the value of equity £;;, at time ¢ = 0, along the standard smooth-pasting condition

(see Merton, 1973; Dumas, 1991). The first-order maximization yields

OE;;0(Z:) B (1 _z-j) B W—H(l ) Zi? B C'JF + 1;; ( Z; )WH—I' (o)
0Z; T — Oz zZg ’ Zilﬂ?

T —Oznu TH

Using the smooth-pasting condition % ]Zi:Zi?: 0, the default boundary is given by

_ WH (CJF + ]ij) <77H - éZH) | (95)

(WH — ]_) fH

D
Zij |TDiJ' <TG
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H.2 Firm defaults after the Foreign government defaults

If a firm chooses to default after the government defaults, it can occur in either regime.

Hence, firm i located in country j has a set of two default boundaries, with Z”_  being the

tj,5D

default boundary that prevails when the firm defaults in state sp = {L, H}.
If we assume that firm ¢ does not default before the Foreign government defaults, the
cash flows entitled to shareholders before T¢ become irrelevant for the timing of default.
Hence, the optimal default policy is the one that maximizes equity value at time 7'“, which

is given by E;; . rc when the state is s = {L, H}. The default boundaries satisfy, for each

j?s

state s, the following standard smooth-pasting condition:

aEz’j,s,TG<Zi)

1,8

These state-contingent boundaries do not have analytical solutions and but can be ob-

tained numerically.

H.3 Timing of default

The following rules determine a firm's final optimal default policy, which can be to default
before, during, or after the Foreign government defaults. The optimal default policy is char-
acterized by the default boundary Z{f that yields the greater value of equity at time t = 0. It

satisfies the following conditions:

(
Zz']])' |T£<TG if Zi? |T5<TG> Z¢ and Ey;0(Z:) |T5<TGZ Ejio(Z:) |T£>TG’

D __ .
Zij = \ZB\rpsre i ZRp lppara< Z€ and Byyo(Zi) |rpore> Ejio(Z:) lgp<re (97)

VA otherwise.

\
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| Equity Return Volatility

This Appendix derives the level of equity return volatility. Applying 1t6's formula to the value

of equity Ej;, yields

dE;; (t,2;) = Eiyjz.Zis (92,Sdt + oxadWe + oy pdW] )
+Eij,zz,tzzt [U;ddt + ag(jfdt + 2p0'X7dO'X7fdt} (98)
= [0278Eijvzth,~7t + (U?Qd + aij + 2p0’X7d0’X7f) EMZZ?tZiJ dt
+EyzaZig (oxadWi -+ ox paWi ). (99)

where E;; 7+ and E;; 77, denote the first and second derivatives of equity value E;;; with

respect to Z;,, respectively. Hence, the dynamics of the equity return at time ¢ are given by

dFE;; 1
—j7t = [9275Eij7z7tzi7t -+ (O'E(A + O-g(,f + 2p0X7d0X7f) Eij,ZZ,tZi%t] dt
Eij Eijy
By 2.7
+M (UX,dde + O'XJde) . (100)

Ez'j,t

Finally, the equity return volatility of firm ¢ in country j is given by

Zi Ei'Z
OFE;j: — —72'-17 ! \/0'3(7(1 + O%(J + 2,OO'X,dO'X7f, (101)
1j7

where the first derivative £;; 7 equals

1 _ .
EyriZ) - - éTJ Ot (102)
oH— 0z
wg [ Zi wn =l Z7 Cj + 1y
+€9X,Htﬁ (Z_Gt> Eijraa(Z) = (1 =) (7:H “n : Fr :

if the firm defaults after the Foreign government defaults (77 > T¢) and

1—7
Eijz4(Z;) = ﬁeex’m
H —VZzZH
ZD CF + Il 7 wg—1
_eex,Htw_g(l _ Tj) i Y ) j ( 117;) (103)
Zz‘j fH - 92,H TH Zz’j
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if it defaults before the Foreign government defaults (T} < T°).

J Government

This Appendix computes the present value of the fiscal revenue received by the government,

derives the valuation of government debt, and determines the government'’s default policy.

J.1 Fiscal revenue

The country j's government receives corporate taxes at time ¢, denoted by T°'C};; and equal

to

ch,t = /Tj (Pj,tXij,t — Iij,t — Cf;) (1 — 1def,ij) dG(I])

N J/
-~

Corporate taxes before firms default

—|—/ Tj (1 — T]) (Pj,tXij,t — U]ij,t — C]};ﬁ) ]-def,ijdG(]j)

N J/
-~

Corporate taxes from reorganized firms

+/ 5n (Pj,th’j,t - Ufij,t - Cth) 1def,ijdG(Ij)a (104)

vV
Corporate taxes from new firms

where the indicator 14¢¢;; equals one if firm 4 in country j has defaulted (i.e., t > TijD) and zero
otherwise, while G(I;) denotes the distribution of firms in country j. When a firm defaults,
its size is reduced by the default costs and thus equals a fraction (1 — ) of the former firm
(second term of Equation 104). A new firm immediately enters the market to compensate
for the loss in output, which equals a fraction 7 of the former firm's production (third term of
Equation 104). The debt coupon levels of the reorganized and the new firms are (1 — n) Cft
and ant, respectively, while the corresponding operating costs are (1 —n) v1;;; and nul,;,.
The scaling parameter v < 1 ensures that default does not immediately reoccur after a firm
is reorganized. Its value is chosen such that the reorganized and the new firms start with the

same default probability as that of the former firm at t = 0.
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Labor income taxes related to employment in country j at time ¢ equal to

TLjﬂf = /Tj]ij,t (1 — ]_deﬂij) dG(IJ) + /Tj (1 — 77) U]ij,t]-def,ijdG(Ij)

J/ [

Vv Vv
Labor taxes from firms before default Labor taxes from reorganized firms

+/ TjnU]ij,t]-def,ijdG(Ij)- (105)

. /

Vv
Labor taxes from new firms

Total fiscal revenue in country j, denoted by F'R;,;, combine Equations 104 and 105:

FRj,t - TC]'J—{—TL]',t (106)
= T / [Ris — CJ,] dG(1)) (107)
= n(x%-0f) (108)

where R;; denotes the firm i's revenue, X; = [ R;;dG(I;) represents total revenue in the
country, and C’ft = foth(Ij) aggregates all corporate debt coupons in country j.

The discounted fiscal revenue in country j, denoted by T'R;;, are given by

TR;; = E2 { / 7 (X. — CF) e‘ﬁg(“_t)du] (109)
t

o [ntn eyl 10
t

where the last equation Is obtained by scaling the variables X; and Cft by the growth of firm

revenue g, as proposed in Appendix F, such that

X _»_ CF
Z, = 2L and CJFE—]’t, (111)
9t gt

while 3, is the government’s rate of preference for time. The corresponding discount rate

that can be used to conveniently solve the scaled version of the model is given by

Bg = fy — Ox.u- (112)
| now solve for the present value of the Foreign government’s fiscal revenue, T'R;,, as-

24



suming that the Foreign government defaults at time T¢ = inf{t > 0| Z;; < ZF} = inf{t >
0| Z; < Z%}. Accounting for a temporary change in state s at time T, the present value

of the Foreign government'’s fiscal revenue is given by

¢ _ oo _
/ Zye Py | + ]E? {/ Zue_ﬂg(“_t)du]
t TG

TRs: = Tig: {EP

— g B2 [/ C_’fe_ﬁg(“_t)du] (113)
t
Z, G(1 1)(Zt>°’9 Cf
- 5 426 — - = - =5 114
19t {T’G,H re ram) \Z¢ By (114)
with
T¢ _ 00 _
E2 / (Zu — C’f) e_ﬁg(u_t)du] = EZ {/ Zye P Dy | 5 = H}
t t
—EY U Zye Pty | = H} (115)
TG
Zy ZG ( Z,\"“*
= —— | == 116
TGH  TGH (ZG> ’ (116)
and
o] _ ZG 7 Wy
EQ Ze Polu=tg A 117
2l [z = 2 (2 (117)
from the strong Markov property for Brownian motion, with
1 0 1 0 ’ 28
wg=7 - Z,2H_ (__ ZQH) +20 <, (118)
oy 2 oy oy

where the government'’s discount rate, which accounts for a stochastic change in regime from

s =L tos= H, is given by

(Bg - éZ,H) - (Bg - éZ,L)
A+ Bg - éZ,H

ras = Bg - éZ,s + >\LH1{s:L}~ (119)
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J.2 Tax transfer

From Appendix J.1, the level of fiscal revenue, F'R;,, raised in country j at time ¢ is given by
FR;;, = 7 / [P Xije — CT| dG(I;), (120)

while the fiscal expenses, F'E;;, of the country j's government at time ¢ are given by
FE;j; = Cji (1= ¢lysrenj—p) +TT), (121)

where T'T;, denotes the excess tax revenue transferred to the country’s representative resi-
dent.

In equilibrium, government revenue must equal expenses in each country such that govern-
ment’s budget is balanced at each point in time, i.e., FR;;, = F'E;, (see Aguiar and Amador,

2011). Hence, there is a tax transfer 7T}, that satisfies this condition, which is given by
T]jj’t — T]/ [-Pj,tXij,t - Cft] dG(I]) - Cjﬂg (1 - ¢1{tZTGﬂj=f}) . (122)

J.3 Sovereign debt

This section derives the value of the Foreign country’'s government debt, which is character-
ized by a time-dependent debt coupon C; = Cfe"X»Ht.

The solution to the value of sovereign debt D,(Z) is subject to a number of conditions.
First, when Z; tends to infinity, the value of the sovereign debt tends to the value of a risk-
free debt. Second, when default occurs at time T, the debt payment is reduced from Cy,

o (1—¢)Crs.
The value of sovereign debt associated with the above boundary conditions, under the

risk-neutral measure Q, is given by

TC 00
D(Z) = E, %Of,tdu +Et{ é%—“(1—gb)0f7tdu} (123)
t t TG St
B 1 Z\“" (A=) [ Z \*"
- - () [0 (F) o
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where the debt value depends on the scaled debt coupon Cy = Cy./e?x#t, following the

change of variables discussed in Appendix F.

J.4 Sovereign wealth and default policy

Sovereign wealth in the Foreign country, denoted by SW;(Z), can be written as the present

value of fiscal revenue TRy, net of the country’s debt D;(Z):
SWi(Z) = TR (Z) — Di(2). (125)

The default policy, characterized by the default boundary Z%, maximizes sovereign wealth
SW(Z) at time t = 0 subject to the usual smooth-pasting condition (see Merton, 1973;
Dumas, 1991).

The first-order maximization of sovereign wealth yields

OSWZ) | 1= Z\“ 1 1
() l=o _ 7 + w,rs (o= — (126)
0z TG.H A rGL TGH
LwnCy (ZNTH(1 19
ZG ZG fH rpL ’
Using the smooth-pasting condition 652/Z(Z) |7—zc= r;va we have
1 1 wyCy ( 1 1- ¢)
0 =7(1—-w — + —_— . 127
1 ) (TG,H TG,L) Z% \fg  TpL (127)

Solving Equation 127, we obtain the optimal sovereign default policy, which satisfies

wiCy (% - ﬂ)
z9 = ey (128)

7y (g = 1) (5 — 7))
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J.b Probability of sovereign default

Given the default policy discussed in Appendix J.4, the probability that the Foreign government
defaults within a time period T is defined by

G

(%)~ (020 — %) T
O'Z\/T

P(infTZthG|Z>ZG> —

0<t<

where ®(-) is the cumulative density of a standard normal distribution, and 6 5 is the physical
growth rate of the process Z;. The risk-neutral probability of defaulting obtains when the

risk-neutral growth rate, éZ,H: replaces the physical one, 07 .

K Welfare Impact of Sovereign Default

This Appendix derives the welfare effect of sovereign default risk for the Foreign representative
agent. It determines the compensation in consumption such that this agent is indifferent
between an economy without sovereign default risk and a compensated path with a temporary

lower growth rate due to a sovereign default.

K.1 Compensation factor and consumption path

Consider that the representative agent in the Foreign country has CRRA preferences and

maximizes expected utility
00 yl—’y
E [/ e_ﬁtt—dt] , (130)
0 I—7

where v is the coefficient of relative risk aversion. It is convenient to derive the general
solution and then analyze the case of logarithmic preferences (i.e., v = 1).
A risk-averse consumer would prefer a stable consumption growth rate to a path that

depends on sovereign default risk. Following Lucas (1987), | quantify this utility difference by

28



multiplying the path subject to sovereign default risk by a constant factor 1 + A, choosing A
so that the agent is indifferent between the constant growth rate and the compensated path
with a temporary lower growth rate during the sovereign crisis.

Define the consumption path starting at the time of sovereign default T7¢. Under the
hypothesis that the Foreign government never defaults, the level of consumption in this

economy follows

_ _ 1
g, =X with In(X;)~N (ef,H - §a§,a2> , (131)

while it is assumed that, if the sovereign defaults, there exists a compensated consumption

stream given by

1
g=1+XNXs with In(Xsp)~N <9f73 — 50}%,0;) , s={L,H}, (132)

where the growth rate starts at a reduced level 8 and increases to 6y with probability

Arm > 0 per unit of time, with 0 < 0 5.

K.2 Expected welfare costs

Proposition: The Lucas’ welfare compensation required by the Foreign representative agent

to bear the risk of sovereign default at time T is given by

YA/,
B+ Aru

12

A (133)

in the case of logarithmic preferences (v =1).

The welfare costs at time ¢ = 0, per unit of consumption at sovereign default 7¢, are

given by
Q _ G ~ @ AQ _ G
EO |:)\€ AT i| = EO [(m) e AT :| (134)
NG Zo \*
N (5 + ALH) (Z_(C)’) ’ (135)
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where ' is the negative root of the quadratic equation o2w'(w' — 1) + 8z pw' — 5 = 0,

2
defined by

~ ~ 2
1 6y 1 6y 283
W == 28 _ (———QH) + <. (136)

2
2 oy 2 oy oy

Proof: When equalizing the lifetime utility in both cases (i.e., with and without sovereign

default), starting at time 7%, we have

E =E

oo vl
/ o1 Xit iy
T

G 1—7 G 1—7

[T eere) @ X dt] S aw

which yields, after multiplying by 1 — ~, to

TG TG

E UOO e—ﬁ(t—Tc)Y};”dt] ~E UOO e PTE) (14 0) X ) dt] . (138)

Let us compute the left side of Equation 138 first. From Fubini’'s theorem,®

E { / e—ﬁ(t—TcW}‘ﬁdt} - / TR (X)) at (139)
TG ’ TG ’

=X 76 / e B0 (=T%) gy (140)

TG

1
= 5= GX}TVC,;, (141)

with
L, 1 2 o

a=(1=7)\Orn =507 ) +5(1=7)"0F <P, (142)

using the property that E, [u}"] = e(mitam®e®)t i 1y (ug) ~ N (ut,o?t).
Let us now compute the right side of Equation 138, which is the case with sovereign
default. Denote the time of a change in state from s = L to s = H by T?, which is an

exponentially distributed random variable with expected value . Using the law if iterated

1
ALH

5The order of integration can be interchanged because the integrand is absolutely integrable.
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expectations, we can first write

B (X)) B [ [} | 7] e
t
X};zeaO—TG)eu—w(emem<u—TG>FA<u>du
TG
/ fO Ve )F,\( )du (144)
—Xch a(t- TG)/ )‘LHBb(ufTG)du
TG
A1) [y e sunlo7)
+Xche ALme du (145)
t
[ )\LH eb(t_TG) —1 ’
=X 7% o (t-19) ( b ) + @' Aem)(t-T9) (146)
=X 7% (2%514-1> (a+“0_76>“2%¥i€a0_TG)]’ Ha0

where Fy(u) = Apge *¢#" is the probability density function of an exponential distribution,
d=a+1—-7~)O0rL—0rn) (148)

b=(1—7) O —0ra) = Aem <0 (149)

and b < 0 given that 0y < 0y and Apy > 0.

Therefore, the expected utility is given by

E:L/K}rw(m.+A)Xf917d4 :(14—Af”/Cj{eﬂ%“TGhE[X;jq}dt (150)

TG
B 1[ b+ Ay ALH
=1+ N7 xt -
1+ M) fwb{ﬁ_a_b T

1 . (151)

where the necessary conditions a+b— 3 < 0 and a — 3 < 0 are satisfied given Equations 142
and 149.
When combining Equations 141 and 151, the value of \ satisfies the following equality:

b+ Au ALH ) (152)

1
b—a <1+)\> b(ﬁ—a—b b —a
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which yields, after simplifications, to

_ — A

1 = 1+ (35_“%) (153)
_ B —a+ >\LH
1+ M) (— : 154
N e v (154)
where a +b = a’ — Ay when combining Equations 148 and 149.
Hence, for v > 1, the solution of A satisfies
1
B—a+ Ay |71

1+ A= |——"-—"— . 155
{6 —a + Ay ( )

Consider the case with logarithmic preferences (v = 1). For convenience, first take the

logarithm of the above solution, which vyields

tn(1+) = 2tf et ) 2 (B at b Avn) (156)

v—1

Using L'Hospital's rule,
br — 0 (157)

lim In (14 \) = ,
71_>rr%n( ) B+ Aru

and the final solution is given by

Op —0p A0
B+ Arm B+ Au

A (158)

L Markov-switching Probability of Recession

This Appendix describes the Markov regime-switching model used to compute the probability
of an economic crisis in the US. Consider that two regimes characterize the mean and the
volatility of the US economy’s growth rate. The time-series of monthly industrial production

in the US, denoted by X,,;, from January 1950 to December 2013, identifies the different
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regimes:

dX,

W — Gy dt + 045, dWE (159)
Xy

se =1,2with 051 > 632 and 041 < 042 (160)

where the transition of regimes is stochastic. The dynamics behind the switching process is

known and driven by the transition matrix:

P pu piz| _ 0.96 0.11 (161)

P21 P 0.04 0.89
where p;; denotes the probability of a switch from regime i to regime j. The volatility and
the mean of the growth rate and the transition probability matrix are obtained by maximum
likelihood.” The annualized estimates for the mean growth rate are fy1 = 3.82% and Oy, =
0.94%, while they are oy; = 1.85% and oys = 5.77% for the volatility. The two regimes

obtained from this estimation essentially capture a recession regime and growth regime. The

expected duration of a crisis (state 2) is 8.7 months over the period 1950-2013.

M Structural Estimation

The econometric methodology involves testing a set of over-identifying restrictions on a
system of moment equations, using the generalized method of moments (GMM) developed

by Hansen (1982).2 The GMM estimation procedure chooses the parameter estimates that

7| use the code developed by Marcelo Perlin, which is generously posted on James D. Hamilton's home page
(http://weber.ucsd.edu/~jhamilto/software.htm).

8Compared with the Maximum Likelihood estimation, the GMM technique is particularly attractive in this
setting: first, the GMM approach does not require the distribution of equity return volatility and corporate
leverage to be normal. The asymptotic justification for the GMM procedure requires only that the distribution
of these series be stationary and ergodic, and that the relevant expectations exist; second, the GMM estimators
and their standard errors are consistent, even if the assumed disturbances are conditionally heteroskedastic,
which is the case for the series under consideration.
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minimize the quadratic form J(A#) = m/(Q)W (Q)m(Q2) with

UEd 2 O-T’u.s

Dat  Dys
Vd,t Vs
m(Q) = O-Efut - O-Teu (]‘62)
Dft  Dew
ij Veu

\ P — default rate

where ) is the set of parameters to estimate, W (£2) is a positive-definite symmetric weighting
matrix, and m(£2) is a vector of orthogonality conditions corresponding to the model’s pricing
errors (i.e., theoretical minus empirical moments).

The weighting matrix W (£2) determines the relative importance of the various moment
conditions to give more weight to the moment conditions with less uncertainty.® | estimate the
covariance matrix using the Newey and West (1987) approach to account for heteroskedas-
ticity and serial correlation (with 6 lags) with a correction for small samples. This covariance
matrix is used to test the significance of the parameters, whereas the covariance matrix of
the moments is used to test the significance of individual pricing errors.

As it is not possible to set every moment to zero, the key concern is the distance from
zero. The minimized value of the quadratic form J(Q), which is y?-distributed under the null

hypothesis that the model is true, provides the goodness-of-fit test for the model.

9The optimal weighting matrix W (£2) requires an estimate of the set of parameters €2; at the same time,
estimating the set of parameter Q requires the weighting matrix. To solve this dependency, | account for a two-
stage estimation method. | first set the initial weighting matrix to be equal to the identity matrix Wy = I and
then calculate the parameter estimates. | then compute a new weighting matrix with the parameter estimates
obtained at the first stage.

34



References

Aguiar, M. and Amador, M. (2011) Growth in the Shadow of Expropriation, Quarterly
Journal of Economics 126(2), 651-697.

Backus, D. K., Foresi, S., and Telmer, C. |. (2001) Affine Term Structure Models and
the Forward Premium Anomaly, Journal of Finance 56(1), 279-304.

Bakshi, G., Carr, P., and Wu, L. (2008) Stochastic Risk Premiums, Stochastic Skew-
ness in Currency Options, and Stochastic Discount Factors in International Economies,
Journal of Financial Economics 87(1), 132—-156.

Bhamra, H., Kuehn, L., and Strebulaev, |. (2010a) The Aggregate Dynamics of Capital
Structure and Macroeconomic Risk, Review of Financial Studies 23(12), 4187-4241.

Bhamra, H., Kuehn, L., and Strebulaev, |. (2010b) The Levered Equity Risk Premium
and Credit Spreads: A Unified Framework, Review of Financial Studies 23(2), 645-703.

Brandt, M. W., Cochrane, J. H., and Santa-Clara, P. (2006) International Risk Sharing
Is Better Than You think, or Exchange Rates Are Too Smooth, Journal of Monetary
Economics 53(4), 671-698.

Collin-Dufresne, P., and Goldstein, R. S. (2001) Do Credit Spreads Reflect Stationary
Leverage Ratios?, Journal of Finance 56(5), 1929-1957.

Dumas, B. (1991) Super Contact and Related Optimality Conditions, Journal of Eco-
nomic Dynamics and Control 15(4), 675—685.

Dumas, B. (1992) Dynamic Equilibrium and the Real Exchange Rate in a Spatially
Separated World, Review of Financial Studies 5(2), 153-180.

Goldstein, R., Ju, N., and Leland, H. (2001) An EBIT-Based Model of Dynamic Capital
Structure, Journal of Business 74(4), 483-512.

Hansen, L. P. (1982) Large Sample Properties of Generalized Method of Moments
Estimators, Econometrica 50(4), 1029-1054.

Hovakimian, A., Opler, T., and Titman, S. (2001) The Debt-equity Choice, Journal of
Financial and Quantitative Analysis 36(1), 1-24.

Ju, N., Parrino, R., Poteshman, A. M., and Weisbach, M. S. (2005) Horses and Rab-
bits? Trade-off Theory and Optimal Capital Structure. Journal of Financial and Quan-
titative Analysis 40(2), 259-281.

Karatzas, |. and Shreve, S. E. (1991) Brownian Motion and Stochastic Calculus,
Springer-Verlag, New York.

35



Leland, H. E. (1994) Corporate Debt Value Bond Covenants and Optimal Capital
Structure, Journal of Finance 49(4), 1213-1252.

Lucas, R. E. (1987) Models of Business Cycles. New York: Basil Blackwell.

Merton, R. C. (1973) The Theory of Rational Option Pricing, Bell Journal of Economics
4(1), 141-183.

Newey, W. K. and West, K. D. (1987) A Simple, Positive Semi-definite, Heteroskedas-
ticity and Autocorrelation Consistent Covariance Matrix, Econometrica 55(3), 703-770.

Obstfeld, M. and Rogoff, K. S. (1996) Foundations of International Macroeconomics,
MIT Press, Massachusetts.

Pavlova, A., and Rigobon, R. (2007) Asset Prices and Exchange Rates, Review of
Financial Studies 20(4), 1139-1181.

Strebulaev, I. A. (2007) Do Tests of Capital Structure Theory Mean What They Say?,
Journal of Finance 62(4), 1747-1787.

36



