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A  The Household’s Problem

The representative Home household maximizes
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dA = (WL — PC)dt + A(padt + oadZ)

subject to

with A (padt + oadZ) = Aidt + EF [(i* — i+ pe) dt + ogdZ] + dM + dR + dT, where

C= {(1 — a)% CH; + ozi:CF"} B

and Cp = exp fol In C;di. The intratemporal first order conditions yield
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Vi € [0,1]. Home’s CPI is defined as P = {(1 —a) Py —|—aP;7"] . The price of
imported goods is given by Pr = exp fol In P;di. The intertemporal household’s problem is:
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subject to
dA = (WL — PC)dt + A(padt + ocadZ)

dS = Sugdt + SosdZ



where S is a generic vector of states and ua4 and o4 are a function of the states only. The
HJB for this problem is
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(V) = Vai(WL—PC + Apa) + Z Vs, Sips;
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is the infinitesimal generator operator. The first order conditions with respect to C' and L

are 1
P = —

Va
LY =V, W

Derive both sides of the HIJB with respect to A to obtain the law of motion of Vj:

dv,
A —(p—i)dt+ov,dZ
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where oy, = %A@H—ZS V%ASSUS. Finally I apply Ito’s Lemma to the first order condition
to derive the Euler equation

1
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where o¢c = —oy, —op.

B Calvo Pricing in Continuous Time

A Producer Price Dynamics

Domestic producer price indexes are defined by

1—e

no=|[ Py () i

In order to derive its law of motion, let’s write it down in discrete time first and then take
the limit as the length of the time interval goes to zero. The length of a period is [t, ¢ + dt).

During a period, a fraction 1 —e =% of firms receive the Calvo signal that will allow them to



set a new price at time ¢ + dt. The remaining fraction e %%

will not be able to change price
and will be stuck with the price posted at ¢. Let S (¢) be the set of firms not re-optimizing
their posted price at time ¢. Using the fact that all firms resetting prices will choose an

identical price Py (t), I obtain

1
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where the last equality follows from the fact that the distribution of prices among firms not
adjusting at time ¢ 4 dt corresponds to the distribution of posted prices at time ¢, though
with a total mass reduced to e~?. The equation above can be rewritten as

Py(t+dt) =Py () =—(1—e ) Py () "+ (1—e ) Py (t +dt)'~*

Now, I cannot take the the limit as dt — 0 since the last term is not time ¢ measurable.
Therefore add and subtract (1 —e~%4") Py (t)' ¢ to obtain

Py (t+dt) =Py ()™ = (1—e 0 (PH )~ Py (t)l—e)
+ (1= =02 APy (1)

Now Taylor expand e~?% around dt = 0 and take the limit for dt — 0 to obtain
dPy (t) 6 Py )\

t) = = —1|dt
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B Price Dispersion

The aggregate loss of efficiency induced by price dispersion among firms is A(t) =

—€
/i G EiE10) dj. Its law of motion can be derived as in the previous section. Let’s write
0 Py (t)

the discrete time analogue and appropriately shrink the length of the period
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As before, I add and subtract the last term lagged, Taylor expand the exponential terms
and take the limit as dt — 0 to obtain

da () = Py (1)

0 (PH (t)>_€ +A(t) (emy () — 9)1 dt

: dA (t) = [e (1691@(15))

C Optimal Price Setting

A measure one of monopolistic firms (indexed by j € [0, 1]) engage in infrequent price setting
a la Calvo. Each firm re-optimizes its price Py ; (t) only at discrete dates determined by
a Poisson process with intensity 6. The time § between two re-optimizations is distributed
according to the exponential density: fe=%. A firm that is allowed to re-optimize its price

at time ¢ maximizes the present discounted value of future profits!
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subject to the demand schedule
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where C (-) is the firms nominal cost function. The first-order condition associated with the

problem is
< P(t) Cu)™™ _ _ _
E / e pO= Y (y)t) { Py (1) — MMC (Y (ult) Y du| =0
: C (t) w o p (U) J { 5] J }
where M C' is the nominal marginal cost function and M = —4;. Note that in the limiting

case of no price rigidities (6 — o), this condition collapses to the familiar optimal price-
setting condition under flexible prices Py ; (t) = MMC (Y; (t)).

1T assume that firms commit to supply whatever quantity demanded at the posted price, even if that
implies negative profits



The firm’s cost function is C (Yj (ult)) = Yj (ult) (1 — 7) W (u), therefore the nominal
marginal cost is
MC (Y (ult)) = (1 =7) W (u) = MC (u)

The FOC can be rewritten as
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Pr j (t) = Py (t)

where I used the result that the dynamics of the price level is locally deterministic. Let
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then, the Feynman-Kac representation formula establishes that ¢4 and ) are the unique

solutions to the partial differential equations
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where the operator &7 is the infinitesimal generator of the stochastic process, defined as
A f=p*Vyf (z)+ Ftr [O'xH (f) (6®)"|. Hence, their laws of motion are
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Finally, the law of motion of PPI inflation can be derived using 7z (t) = -2 {1 - (M) ]

and the laws of motion for ¢/ and V:
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where o (t) = oy (t) — oy (¢).

C Log-linearization

The deterministic laws of motion that describe the equilibrium dynamics are
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The log linearized versions are

- —7(&+f,§—§:)dt

da = [pa—(s—q+c—y)|dt

dy = dy* +1d)\+[77+(1—77>(1—a)2]d5
ds = (i—p—my)dt—wdy” —d\

drg = prag—0(p+0) (py +wec+ as)dt
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and

1
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n n w w
where I used the first order approximation Zy = —Z. Therefore, I obtain
A\ = —7<&+f,§—i>dt
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where k = 0 (p + 0), with
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Now assume w =71 = 1. Then

A = —fy(a+f;}—az)dt

da = (pa—al)dt

dy = (i—p—mg)dt—adi
drg = prg— k(14 ¢)y — kaldt

and y* does not affect equilibrium variables. The welfare function is
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and




Log-linearize both C' and L to obtain

InC tip.+InA+(1—-a)lnS
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Thus
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Now use the following second order approximation to the budget constraint

/Ooefpt [oz/\+7(1—ﬂ)£2] dt=0
0
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to replace the linear term in W and obtain
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Finally, the loss function is
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D Proofs

Proof of Proposition 1

PrROOF Under flexible prices, the deterministic planner problem is
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max / e~ Pt ( — > dt
Xn,0v.5,0J0 l-w 149

subject to

C = (AQ)*C
Y = 8" [(1—a)A%Q%*W+a}

1
= [at(1-a)sT1T
and the laws of motion

A = A (A Xy )t

{z—wH— ot (1 =wn) (1= ) (1- 057 (g)] <i—p—wH>}dt

{(1) — (A+ Xn) {(1,@))2H+A(775)”dt
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Notice that in steady state it must be the case that Xy = A. This implies that, in steady

E\Q

state, the central bank uses FX intervention only to correct the financial friction and not to
permanently alter the terms of trades or the real exchange rate. Therefore, in a symmetric
steady state Xy = A =0 and A = Q = 8§ = 1. The Lagrangian is

Cl—w Y1+<p

+y {Y —-C*§" [(1 —a)ABQET 4 aH + Aapa + Aapa

The FOCs evaluated at the symmetric steady state are

0 = Y'"“4YA— M4
0 = Y™ 1Y\ +As
1 1
0 = _Y)\Cw+/\y(a_l)y(w_n)+>\Q+)\A
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0 = —Y)\yn—)\g(l—a)—AA

0 = —)\A’)/A
and
1
dhy = {)\A{[i—m{—w[wn—i—(l—wn)(l—a)z}(i—p—wH)}}—'yA)\A}dt
1 1
dA\pn = {p)xAJr)\cYJr)\yY(la)}dt
w w

Therefore, steady state output is given by

Yw+¢: (2—04)77—1
2-a)n-1+a

When prices are flexible

€

Py=(1-7) —<W=(1-7) %Y““’P

€ — € —

Hence, the optimal labor subsidy is

Proof of Proposition 2

PROOF When prices are flexible and the central bank does not intervene in the asset

market, the allocation solves

P — —7(&+f}})dt
di = (pa—aX)dt
dffy = —of
given the initial conditions f3 (0) = &, a(0) = 0 and the terminal condition

lim; o, e~ ?ta (t) = 0.
Let z| = [ A a f}‘{ } The natural allocation solves the system of differential equa-

tions dz = Axdt, where

0 - -
A=| —a p 0
0 0 —po

The eigenvalues of A are [ —0 —v p+v }, where p = —PHVP ey v§2+4m > 0. The first two
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eigenvectors of A are

~(p+o)

. alte) ptv
(V—Q%(/r‘g)'f"/) «
_ v(p+v
Vi= | T oGrern) V2=
1 0
The solution is
A ____y(pto) ptv
(V_Qz(i+£;+y) . a \
~ _ v(p+v —0 —v
i | =G| —GmgGren ¢ TG L e
Ih 1 0

where the parameters ¢; and (» are determined by the initial conditions a(0) = 0 and

f;[ (0) = &. Thus, I obtain
-
a
A= N
[ ;HVW ] [ T ]

where the states evolve as follows

4] |«

with | a(0) f};(0) } = [ 0 ¢ } The solution for A can be rewritten as

TR

_ ptv
v Vp+g+1/ ] [

0 -0

(p+v)et —(p+g)e @

A= (v=0)(p+o+v)

and thus obtain

¢ () plp+v+o) +20v
2p+20(p+o0+v) (p+2v)
6 (v20)® p(p+v+ o)+ 20
2p—|—29(p+g—|—u) (p+2v)

where ¢ = ¢p = a (1 — ) Hﬁ;j“’. Finally, I take derivatives to obtain

OL _ 2L20 (V' + 5% +4vp® +p%) (v 4 p) + v+ p) +p(v +9)"
oy v (p+o+v)(p+2v)° (p(p+v+ o)+ 20v)

OL o _ ,p*(v+p)* = (v + p) +4v0* (v + p) + 2po(v + p)(2v + p)

doL [p(p+v+0) +20] (p+0+v)(p+20)
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312 (p + 20) + vp(5p + 60) +2p*(p + o)
lo(p+ v+ 0) +20v] (p+ 0 +v) (p+ 2v)°

La 1-2a+(1-30)(1-a)p
daL (1—a)(l+¢—ap)

— 2 (p+v)

It is easy to show that

OL o
IimL = lim——=>0
00 0l0 Jp L

oL o
lim L = lim —= <0
oToo oToo 8@ L

and the discriminant of the cubic polynomial at the numerator of g—ﬂé is negative. Hence,
316 € (0,00) such that g—ﬂg‘ > 0 for p < 9, and g—% < 0 for g > 9. Similarly

JL «
IimL =0 lim—— >0
oﬁ% ;%3QL>
OL «
IimL =0 lim —— <0
o%?ll oglll@a]L

The first term in the expression for g—ﬂ“% is decreasing in «, going from 1 to —oo, while
(03

the second is increasing, going from 0 to a positive number. Hence, 3@ € (0, 1) such that
%>0f0ra<&,and%<0fora>d.
Proof of Propositions 3

Proor The planner’s problem is

1 (oo}
minf/ e rt (§7+¢)\2)dt
& 2 Jg
subject to
= —7(d+f}‘}—sﬁ>dt
da = (pa—al)dt
dff; = —ofidt
given the initial conditions f3 (0) = &, @(0) = 0 and the terminal condition

lim; o, e ?%a (t) = 0. The Hamiltonian associated with this problem is

1 .
H= %AQ + 5+ (—vd +yd — vfff) +p (pa — aX)
The FOC is # = —yp?, while the laws of motion of the costates are
dpr = ppt — oA+ ap”
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dp® =

subject to the initial condition p* (0) = 0. The first order conditions can be used to replace
p* and dp® and obtain a second order differential equation that the optimal foreign exchange

intervention must satisfy:
ddi = pdi + (ay + 672) & — ¢7? (a + f}*_,)

with & (0) = 0. Let 2z = [ dz & M a f}fl }, then the system of differential equations
that must be solved is dz = Azdt, where

p ay+oéy? —¢7? —¢y?

1 0 0 0 0
A=10 gl o - -

0 0 -« p 0

0 0 0 0 —0

The eigenvalues of A are [ -0 -V —U p+v p+7T }, where

—p+ \/p2+27 (2a+¢7— \/¢7(4a+¢’7))

I
If

2
—p+ \/p2 +2v (Za +¢7+ /¢y (da + m))
v =
2
The solution can be written as
. o*(p+0)ov” T v(p+v)— T(p+P)—ay —
dz =) (pteo+7)(u—e)(ptoty) £ @y “y £ o v
& —o(pt+o)dy _ v(pty)—ay _U(pt7)—ay
(T—0) §pie)+(ﬁg (iff)(ﬁ)ﬁz) . J«rxv . fﬂ
— v(pto0)(e(pto)—ay -0 ptv —v ptv
A G (T—0)(p+eo+v)(v—0)(p+otv) e 4G a e G a
a ay(e(pte)—ay) 1 1
N (T—0)(p+o+7)(¥—0)(p+o+v)
Ih 1 | 0 0

where the coefficients [ G G G } are determined using the initial conditions a (0) = 0,

#(0) = 0 and f (0) = &. Thus, I obtain

~ T
T ptutv xz
_ 3 1—¢ -
A= Tt a
- P
&y + ( 5)')’ fH

pto+v ptotr
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with £ = M#M. The states [ ioa fy ] evolve as
— ay T
di —fu—(lz—f)z pEu &
a |- 2w —eta-ov 0| |
Fx 9 Prot B ayé ay(1-¢) Fx
dfi el ter)(ptety) pretv  pretr 9 u

with [ (0) a(0) fy© |=[0 0 <]

Proof or Lemma 1

PROOF The optimal intervention rule can be derived by manipulating the closed form

solutions of Proposition 3. The explicit expressions of the derivatives with respect to o are

Ol é1 )+ (1-9u(p+D)

do PHTHY [pto+tr+(1-8)7]

Olval  _ m( vy ) v+ (1-9v

90 o T orrre) prerar - "
o) _  (1-9é@m-v)’

do [p+o+év+(1-¢7)

The explicit expressions of the derivatives with respect to ¢ and v have been derived using
the symbolic toolkit available in Wolfram Mathematica. Their expressions are too big to be

reported here and are available upon request.

Optimal Joint FX and Monetary Policies The planner’s problem is

£,

1 o0
min 5 / eipt [QAT + ¢)\A2 + ¢7T7T?'I + ¢yy2:| dt
0

subject to
A\ = — (a+f;;,—a:~) dt
da = (pa—aX)dt
dy = [i—p—ﬂH—&-ay(d—i-f}}—i?)}dt
drg = [prg — k(1 + @)y — ar)dt
df —ofi
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given the initial conditions f}} (0) = & a(0) = 0 and the terminal condition

lim; o, e ?%a (t) = 0. The Hamiltonian associated with this problem is

1A s ~ £ ol a .
H = §x2+%k2+%ﬂi+%y2+uA(—va—vfﬂ+vx>+u (pa —a)

+uY [i*p*ﬂHJrav(&Jrf}}*i)} + ™ o — £ (14 ¢)y — akr)]

The FOCs are p¥ = 0 and & = aryu? — yu*, while the laws of motion of the costates are

dp = ppt — e+ ap® + arp™

dp® = ypt —aypt

dp? = pp? = dyy + k(1 + ) u™
dp™ = —¢pmp + pY

The optimal monetary policy is

i—p= {1n(l+¢)?]ﬂHdtOé’Y<d+f};f)
y

while the optimal foreign intervention satisfies

ddi = pdi + (o + 6x7?) & — oav>a — dxv fir + Yakdamy

Let z" = [ y g dr T A a f;} ], then the system of differential equations that

must be solved is dz = Azdt where

0 —w(l+p) %= 0 0 0 0
—k(1+¢) p 0 0 —ak 0 0
0 KOy poay+20n 0 —ayt —oa?
A= 0 0 1 0 0 0 0
0 0 0 v - -
0 0 0 0 -« p 0
i 0 0 0 0 0 0 -0 |

The solution has the following form
z = (vie"t + Gvae?t 4 (3vse?t 4+ (ivaet + (5vsest 4+ (gvge®t + (rvrel ™

where v; and v; are the eigenvalues and associated eigenvectors of A. Unfortunately, the
eigenvalues of A cannot be derived analytically, therefore the system can only be solved

numerically.
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Optimal Monetary Policy

PrOOF The problem is similar to the one solved before, but this time & = 0. Let

z'=|y 7y XN a f;l }, then the system of differential equations that must be solved
is dz = Azdt where

0 —w(l+e)5= 0 0 0
—k (14 ) P —ak 0 0

A= 0 0 0 -y =y
0 0 - p 0

0 0 0 0 —op

given the initial conditions f}; (0) = ¢, @(0) = yz (0) = 0 and the terminal condition
lim; o e *%a (t) = 0. The eigenvalues of A are

—p+ /PP 4R (140) 5

—0 —v —t p+v p+t |where: =

5 Y. The solution is
_ v(ptv)(pto)lptt) (ptv)e(pte) pte
Yy (g(—L+><p)+(g+_¢>) (u—ngpiu)ﬂ) "
_ . vlptv)e(pto v(ptv
TH Te—(pra+o) t K=o (v D) t 1 t
Al =G —y(p+0) e+ G z e G 0 je
a —v(p+v) 1 0
[ v—0)(p+o+v) 0 0
Thus, I obtain
-
14
K p+f O Y
TH P ptv Y A
pt+v+e v a
A ren(1+65) fo
(ptoto(ptety) ptrotv H
ptv
“O‘V(HW) . ptv . (1+¢)
T = fa+ek a+ kK Y
(p+o+v)(p+to+v) p+v+i p+e
with
dy —L 0 Y
N _ —u(pt0)(ptv) _ .
da | = (1;fw)(p)+(v+b)) v 0 a
£x —=(p+L)v(p+v ptv £
I IFe)prot)(protoprvty  Vptotv @ fi

and the initial conditions { y(0) a(0) f(0) ] = [ 0 0 ¢ ]

Proof of Proposition 4
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Proor The planner solves

1 o0
min 5/ e Pt (qbﬁﬂ?{ + ¢yy2) dt
0

(2

subject to
dy — [i—p—wH—&-afy(d—i-f}}—jj)}dt
dry = (prg — Ky — ar\) dt
dfy = —off

The optimal monetary policy is still

T—p= (1—&?)71’Hdt+ad/\
y

while the foreign exchange intervention satisfies
ddi = pdi + (a7 + 67%) & — 09* (a + fiy)

Let z' = [ y mg dt & A a f}} ], then the system of differential equations that

must be solved is dz = Azdt where

[ 0 —w(l+p) 5= 0 0 0 0 0
k(14 ) p 0 0 —ak 0 0
0 0 poay+¢yt 0 =y —¢?
A= 0 0 1 0 0 0 0
0 0 0 0% 0 —y —y
0 0 0 0 —a p 0
i 0 0 0 0 0 0 -0 |
given the initial conditions f3(0) = ¢ a(0) = #(0) = y(0) = 0
and the terminal condition lim; . e ?a(t) = 0. The eigenvalues of A are

[ -0 -V U —L pH+v p+U p+u } Using the same approach as before I obtain

[ o Lo 0 1T
pte
—QYLK v y
(pFr+7) (p+1+v) (p+1+7) Py ’
TH ptv o p+U £ 1—¢ 2
= Klf ptitr + K (1 5) ptHi+v 7 + v )
)‘ 2 pte a
oy pete’—ay k prite | é
v—o ptotv v—pptotr ' &y (1-£)5 7
1-¢ ovn iy ¢ ave A ptotv ' pteotrv H
L r—eo ptotr V-0 ptotv ]
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1T
while the states s = [ y & a fg ] evolve as ds = —Msdt where

L 0 0
2
—aye”(pte) = _ __ay
(I+@) (p+r+0) (p+1+v) (p+1+7) (1 R Oy ptv+U
Pt pt+v _ ) _ptv _ ¢y A
M = “11¢ kpﬂw +(1-8 55 ptvto fv+(1-9v 0
Lo p9+192*cw T pte B
Pj@ p+£i7 579 pﬁéfz‘F e BN e ayE | ay(1-¢) 1%
pti La7(17§)pfﬁ7f£ oti Lavfﬂ% pt+o+v  ptotv pto+v ptotr
L v—o (I+p)(ptotr) U—o (1+¢)(ptotD) .

with [ y(0) #(0) a(0) f5(0) |=[0 0 0 ]

Figure D.1 plots the allocation implemented by the solution of the sequential problem,
blue line, and the solution of the joint problem, red line. The two allocations are almost
indistinguishable from each other. In light of the discussion developed in the main body
of the paper on the relationship between the two tools, this is not a surprising result. The
planner wants to stabilize the path of A for two reasons. First, because it enters directly into
the loss function with weight ¢. Second, because it shifts the Phillips curve and improves
the trade-off between the output gap and domestic inflation. The sequential problem does
not ignore the second channel, but rather it collapses both channels into the choice of a
single parameter, ¢. In fact, the optimal ¢ that minimizes total welfare in Proposition 4 is
strictly greater than ¢,. The remaining difference between the two solutions is only due to

the relative dynamics of A, y, and 7wy, and is therefore negligible.
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Figure D.1: Sequential Problem vs Joint Problem
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E Details of the Empirical Analysis and Robustness
Checks

Discrete-Time Model

The equations of the model used to estimate the parameters v and y are the discrete-time

versions of the log-linearized equations in Section C. The complete system is

Agyr = 10— wAY + v (G + xvixg)
R N « " 2—
Aay = pas—1+ —— |y — Yt + 777_1
11—« 1—
1-— 2 —
Ayt+1 = OZAyt+1 + Tt + O[’I’}1 Aqt+1
where r is the domestic real interest rate
Ty =14 — THt+1 — 1_
and
ak ([w+e(l—«a 22—«
AT 1 = plHE — il )yt —wy; +(1—wn q
1—« « 11—«
. «
w—p = Yy (WH,t + MAQt) + Yy

with k = %9 (14 p —0). The exogenous variables viz} and y* follow a VAR(1) process as

estimated on the observed data.

Robustness Checks

To gauge the robustness of the empirical analysis I perform four robustness exercises. First,
I re-estimate the VAR model including the Swiss real interest rate. The real interest rate is
computed as the difference between the 3-month interbank rate and the one quarter ahead
realized core CPI inflation, where the core CPI index excludes food, beverage, tobacco, and
energy prices. The impulse responses plotted in Figure E.1 show that an increase in the
foreign demand for domestic assets is associated with a fall in the domestic real interest
rate of up to 0.6 percentage points. This strengthens the case for using foreign exchange
intervention in response to capital flow shocks, as monetary policy alone is unable to stabilize
the real interest rate. Second, I re-estimate both the VAR model and the economic model
using a mixture of EU and US data. Foreign output and global risk aversion are obtained as
weighted averages of EU and US data, with weights of 0.7 and 0.3 respectively. US output is
measured by real GDP figures published by the U.S. Bureau of Economic Analysis, while US
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global risk aversion is proxied by the CBOE Volatility Index (VIX). Results of the estimation
are reported in Figure E.2. The empirical impulse responses are very similar to those
obtained with the baseline specification. The main difference is the smaller appreciation
of the Swiss franc real exchange rate, which is also reflected in the slightly lower estimate
obtained for . Both, however, are still statistically significant. This is unsurprising and
is due to the fact that the dollar is itself a reserve currency and tends to appreciate in
times of global uncertainty. The third robustness check involves the identification of the
global risk-aversion shock. I re-estimate the VAR and the model by ordering viz* first, to
allow foreign output to respond contemporaneously to innovation in the VSTOXX. Results
are reported in Figure E.3. Again, the empirical impulse responses are quite similar to
the baseline specification. Interestingly enough, the estimation of the structural parameters
shifts some weight from x to «. The estimates for -y is 50 percent higher than in the baseline.
By inspecting the empirical impulse responses, it becomes apparent that this result is driven
by the larger response of capital outflow. Finally, in the fourth robustness check, I relax the
assumption of unitary elasticities of intertemporal and intratemporal substitution. Following
Béaurle and Menz (2008) and Biurle and Kaufmann (2014), T set w equal to 1.2 and 7 equal
to 1.5. Results are reported in Figure E.4. The estimate for 7 is remarkably close to the
baseline estimate, while the estimate for y is higher. With this calibration, however, the
model does a better job at matching the empirical impulse responses. While the theoretical
impulse response for the real exchange rate is barely affected, the impulse response for net
capital outflow is closer to its empirical counterpart and lies entirely within the 90 percent

confidence interval.
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Figure E.1: VAR-based Impulse Responses (Augmented VAR)
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VAR-based impulse responses (solid line) and 90 percent confidence inter-
vals (shaded areas). Capital outflow is expressed as cumulative deviation
from the unshocked path in percentage of GDP. All other variables are
expressed as percentage deviation from their unshocked path.
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Figure E.2: Estimation Results and Impulse Responses (EU and US Data)

Parameter Description Value S. E.
5y Financial sector inverse risk-bearing capacity 0.171 0.062
Proportionality between vix and investors’ demand 0.756 0.313
VSTOXX Net Capital Outflow
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Model-based impulse responses (solid line), VAR-based impulse responses
(dashed line) and 90 percent confidence intervals (shaded areas). Net
capital outflow is expressed as cumulative deviation from the unshocked
path in percentage of GDP. All other variables are expressed as percentage
deviation from their unshocked path.
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Figure E.3: Estimation Results and Impulse Responses (Alternative Identification)

Parameter Description Value S. E.
5y Financial sector inverse risk-bearing capacity 0.296 0.125
Proportionality between vix and investors’ demand 0.573 0.245
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Model-based impulse responses (solid line), VAR-based impulse responses
(dashed line) and 90 percent confidence intervals (shaded areas). Net
capital outflow is expressed as cumulative deviation from the unshocked
path in percentage of GDP. All other variables are expressed as percentage
deviation from their unshocked path.
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Figure E.4: Estimation Results and Impulse Responses (Alternative Calibration)

Parameter Description Value S. E.
5y Financial sector inverse risk-bearing capacity 0.145 0.072
Proportionality between vix and investors’ demand 1.236 0.613
VSTOXX Net Capital Outflow
25 : : 15 : : :
10
s [
g a
5 s
S ®
(o))
g g
= c
S )
O 2
3 g
-10 L - L -25 L L L
0 5 10 15 20 0 5 10 15 20
quarters quarters

Real Exchange Rate GDP

o =
o vk N

=
[l

percentage deviation
percentage deviation

e
o

'

N
'

w

0 5 10 15 20 0 5 10 15 20
quarters quarters

Model-based impulse responses (solid line), VAR-based impulse responses
(dashed line) and 90 percent confidence intervals (shaded areas). Net
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path in percentage of GDP. All other variables are expressed as percentage
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