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Abstract

We assess how within euro area labor mobility impacts economic dynamics in response to
shocks. In the analysis we use an estimated two-region monetary union dynamic stochastic
general equilibrium model that allows for a varying degree of labor mobility across regions. We
find that, in contrast with traditional optimal currency area predictions, enhanced labor mobility
can either mitigate or exacerbate the extent to which the two regions respond differently to
shocks. The effects depend crucially on the nature of shocks and variable of interest. In some
circumstances, even when it contributes to aligning the responses of the two regions, labor
mobility may complicate monetary policy tradeoffs. Moreover, the presence and strength of
financial frictions have important implications for the effects of labor mobility. If the periphery’s
risk premium is more responsive to its indebtedness than our estimates, there are various shocks
for which labor mobility may help stabilize the economy. Finally, the euro area’s economic
performance following the Global Financial Crisis would not have been necessarily smoother
with enhanced labor mobility.
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A Model details

We set the model in terms of a monetary union (MU) with two regions, denoted by j € {C, P},
with mass of households equal to w’. Each region consumes goods from each other’s firms, and
provides labor to each other, except in the case of region specific labor. Monetary Policy is MU-
wide. We characterize the economy of the C but the one for the P is perfectly symmetric, except

where noted.

A.1 Households

The representative household in region C chooses paths for consumption, C’f , and labor supply to

each labor market, Lg , and L% ;» in order to maximize the following intertemporal utility function:
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where Ztc is total factor productivity, 3¢ € (0,1) is the time discount factor, fg,t is a temporary
shock to the time discount factor, h¢ € (0, 1) is the parameter controlling the degree of consumption
habits, and o€ > 0 is the coefficient of relative risk-aversion, fl‘:t is a temporary shock to the relative
disutility of labor, and ¢ > 0 controls the convexity of disutility. The aggregate Ef represents the

disutility of supplying labor to firms in each of the two regions, given by
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where nf controls the sensitivity of labor supply to the relative wage differential in the two regions,
Lit is labor supplied to firms of region j, and ’ylc € [0,1) controls the home bias in labor supply.

The budget constraint is given by:
PECE +Bf + (1+ X)) Bhy = Ra By + RE Bhyy + Wi Le, + WILG, + D+ T, (A2)

where PC is the aggregate price level in region C, Bf is the nominal value of government bonds
from region C, R; is the gross nominal gross interest rate of government bonds issued by region
C in period t, B%t is the nominal value of bonds from region P held by households of region C
(per capita), Yy is a transaction cost incurred to invest in bonds from region P, Rf is the gross
yield on bonds from region P issued in period t, Wt] is the wage rate received for labor supplied
to region j, Dtc are the dividends distributed by the firms, and 7;6 are government net transfers to
the households.



The budget constraint for households of region P is different to reflect their inability to invest
or borrow using bonds from region C. Instead they can borrow in type P bonds. Their budget

constraint is given by:
prcl —BP =—RP\BY | + WtcLZZD,t + thLg,t +D] +T7, (A.3)

where B} is the per capita level of borrowing by households of region P.

The transaction cost is taken as a given by the households, but is determined in equilibrium by

1+ T, =(1+7)exp |v , (A.4)

where T is the steady state risk premium, v controls the elasticity of the term premium with respect
to the ratio of debt to nominal output, BZJ is the total amount of bonds issued by region P, Ytp is
the level of real output in region P, sz ; is the price level of output in region P, bZ; is the steady
state ratio of debt to nominal output in region P, and {p; is an exogenous shock to the term
premium.

The FOC w.r.t. consumption is given by
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and define \S = ASPEZC as the real detrended multiplier, and CS, = C¢/Z¢ as detrended con-
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sumption. We can then write
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The marginal utility for region P households is similarly given by
A =¢, (CT hcp)”ﬂw%%ﬂﬁm(uﬂ W@J”T (A.6)
The FOC w.r.t. bonds of region C is given by
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where TI¢ = PE/PC | is the gross inflation rate; v is the steady state rate of growth for both

regions; and fg’t =Z¢ /Ztc_le_V is the gross growth rate of productivity in region C, in deviations



from steady state growth rate.

The FOC w.r.t. bonds of region P is given by
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The FOC w.r.t borrowing by region P is given by:
AP P RP
1= E, |prodt S 1, (A.9)
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where we assume that ZF = ngzt.

For convenience, define the pricing kernel of nominal cash flows, AfT
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The FOC w.r.t. labor supplied are
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with
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and V~Vtc is an auxiliary aggregate wage such that

(WC)H-nl = f (Wc)1+771 + (1 -9 )(WP)H—’ZZ .

Deﬁne w’ Wtj / (Ptj Zf ) as the detrended real wage paid by firms in region j, and similarly
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for wzyt. Also define the real exchange rate for region P as

si = P¢/PF, (A.10)



so that we can write
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Similarly we can write labor supply relations for region P:
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A.2 Final Goods Firms
The final good is produced combining intermediate goods from both regions according to the
following technology:

C
1 nC71 7]571

A0 (VE) , (A.19)

n
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where V¢ is the level of final goods of region C, Y. t is the amount of region j’s intermediate goods
used by region C, ny > 0 is the elasticity of substltutlon across intermediate goods from the two
regions, and fyg € [0,1) controls home bias of consumption.

The price of intermediate goods produced by region j is Pg’t. We set all relative prices relative

to corresponding region’s final goods prices, p;t = sz,t /P
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Cost minimization implies

and after normalizing by productivity and using relative prices, we get

c
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where chzt = Yc‘ft/ZtC and ygt = V°/Z¢.

Relative prices satisfy

P\
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and
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A.3 Intermediate goods

There is a continuum of firms, with aggregate demand given by

YC = ( /D 1 Y;C(i)ge*ch') " (A.26)

where 6 > 0 is the price elasticity across varieties within each sector.

Cost minimization implies

C ~x Cr—t 1C‘H.G_1% C /-
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which leads to the following demand

i —0
YE(i) = (Pyc’t(”> Ve, (A.27)
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and the intermediate goods price level is determined by

1

1 -6
Pgit = </0 P;t(i)l_gdi> (A.28)
Each individual firm uses the following technology:
V() = ZiLi (), (A.29)

where LS (i) is the labor used by firm i in region C, regardless of where that labor originated.

Labor demand is:

L YE@)
LE(i) = tZT (A.30)
t
The marginal cost is equal across firms,
WC
Mcf = —L
Z;
and in real terms becomes c
MC
meé = Pct = wgvt. (A.31)
t

Each individual firm’s profits are

C (i —6
DI (i) = [PEy(0) — €€ M) (P;ng )> v ()

where 557,5 is an exogenous markup over marginal costs.
We assume that a fraction ag of firms are not able to re-optimize their price in any given period.

In that case they simply index the current price according to
C (e c N TC \Srrl—iC
Py,t(’b) = Py,t—l(’)(nt—l)L”Hl » (A.32)

where II is steady state gross inflation rate assumed constant across regions, and Lg is the indexation

parameter. This setup implies that each firm that can re-optimize in period ¢ chooses its price level



]5; +(1) to maximize
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Notice that all firms face the same problem, so that we can write as
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Plug in the pricing kernel and write in real terms
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which we can write in recursive form
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The price index for region C is given by
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Similarly we can write the price setting equations for region P:

0
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A.4 Market Clearing

Labor market clearing (per capita):

wCLf = LG, + w" L7,

wPLf = wCL%t + prP,t'
Intermediate goods markets clear (per capita):

oCYf = wCYCC,t + wPYCz,

w Y} = chgt + wPYﬁt.

(A.33)

(A.34)

(A.35)

(A.36)

(A.37)

(A.38)



and after normalizing:

chzc,t = wCYCCz,t + wpgzj,tygz,t’ (A41)
v<C
wPth = wc% + wPYgzvt. (A.42)
é.z,t
Bonds clearing condition:
@B}, = w Bl (A.43)
Bf =0, (A.44)

where we assume that bonds of region C are in zero net supply.

The final goods market clears to yield the aggregate spending condition:

P
w
PtcywtC:Pfth+PtCGtC+§TtBZ)7
pPPYF =pPrcl + PPGY,
and after normalizing variables,
1 —w€ 57)
Vo, =CS+GS, + ——2t1?, (A.45)
w St
yh=cl +G7l, (A.46)
where b7, = BF’ /(Z] PT).
Government expenditures are given by
GS, =&, (A.47)
GLy =& (A.48)
where G‘;t = % for j € C,P.

Assume zero net supply of bonds by both governments, so that the government budget con-

straints are

0= PEGS +TF, (A.49)
0=PGT + 7. (A.50)

Using the budget constraint we can plug in all the dividends from firms and transfers from the
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government

PECY = RZD—IB%,t—l -1+ Tt)B%,t
+ Wy Lg,t + thL%,t
+ D¢ +TE.

Use the government budget constraint, aggregate spending condition and the dividends distributed

Ptcytc = RP 1B7C>t 1= B7C>,t
+ Wt LCt + thL%,t
+ PSYE —WPLS.
Use zero profits in final goods sector and market clearing in goods, labor and bonds markets
c @’ Lp P
Py tYCt +P YPt —c (thBtfl — By )
+WELE, + WZ’LC
+ PCtYCt + =C PyctYC?t - Wtch,t 7WtCLC t

and simplify to get the balance of payments
(PP YP t thL%,t) =w" (Rf—lBtp—l - B;P + qu,tycfl,)t - WtCLg,t) )
or, equivalently,
(P tYPt WZ)L%,t) —w (Pgityg,)t - WtCLg,t) =w" (RZD—IBZ)—I - Btp) .
After normalizing we get:

P. (¢P.C P c 1P p (s R Ly
(py,tY'Pzt 52 AWz tLP t) w S¢ (gz,tpy,tYCz,t - wz,tLC,t) =w

ewgctstill—[c zt 1 gz tbzt
(A.51)
A.5 Monetary Policy
The monetary authority sets R; according to the following rule:
1_ T
Ry R\ | (1L on Y. ay] "
f = R ﬁ Y ti Szt 6m,t7 (A52)
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where

Y, = (Yc) m(P Yy @ (A.53)

z

t
I, = (IIF) = (11 )1~ (A.54)

B Steady State

B.1 All Steady State Equations

Marginal Utility of income

e
AC = (1= hC)=7° (1 — B°hE) (CF) (B.1)
—oP
NP = (1—wP)" (1 - 8PKP) (CT) (B.2)
Euler Equations
R
1=p— T (B.3)
RP
RP =R(1+17) (B.5)
Interest rate premium
LA, (5.6
z B.6
Z;DYZP Y
Labor supply:
c c C\ ™ -c
LS = A (c> L (B.7)
c c P wP\™M
L _(1—%)<;wzc> L (B.8)
(L) = \Carf (B.9)
P L4
(@) =A@+ (156 (S ) (B.10)
P p(wl k 7P
s wC\" -
LY = (1=4]) (g?’w?’) L7 (B.12)
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P (LP)" = APl
Py1+n] P Py1+nF P chP
(@ =P @) 4 1= ( Gt
Final goods sector
c C (,C\ 7N AiC
Yo =y () V%,
_nC
pP Ty c
C C
YPz:(l_’Yy) ?y yz7

P\
C/C\l—1C cy [ Py

,np
YR =7 (])" VP
o=y
YE =0—=97)(spl) ™ VP

_nP 1-nF
L=l () + (1 —~F) (spf) ™.

Intermediate goods sector

¢ =Yf
LP — Y'ZP
Price Setting
C
pC XP"
C
Y Xpd
1 0
c _ C, Cr,.C\0yC
Xpn 1 OJC,BCH 1)\ wz(py) Ytz
p
1
XC )\C C Gyc
pd 1 OZZC;,BC (py) z
P
o7 Xpn
Y X;zl
¥P 1 4 NPuwP (P )y P
mT I _aPpPg—1" YWy Tz
p
1
P P P\Oy P
Xpd 1 045,67) (py) Yz
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(B.13)

(B.14)

(B.15)

(B.16)

(B.17)

(B.18)
(B.19)

(B.20)

(B.21)

(B.22)

(B.23)

(B.24)

(B.25)

(B.26)

(B.27)

(B.28)



Labor market clearing:

@l = LS+ (1 — =©)LY (B.29)
(1-o)L? = =°LS + (1 - =)L} (B.30)

Intermediate goods market clearing:

oYE = Vg + (1 - o)EPYE (B.31)

YC
(1-=)YP = wc% + (1 - )Y, (B.32)

z

Aggregate spending condition:
1— C ¢P

W= +G8+ —7 %be (B.33)
YP=c? +aG? (B.34)

Balance of payments

P
o€ (PYE, — ELuPIS) — (1 - wC)s (€PpEVE —ulLE) = (1 - =) <emc - 1> W (B.35)
Monetary Union aggregates
Y. = (Y= (€Y Py (B-36)
I = (T16)n (I17) == (B.37)
B.2 Simplified Steady State Relations
We estimate/calibrate the following
o=T1" =1°¢ (B.38)
B =g (B.39)
YS =1 (but leave it in derivations for now) (B.40)
PIGI G
Gy = o = Tod (B.41)
PYi  ply?
b = b7 (B.42)
v T phyP :

with j € {C, P}.
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The Euler equation gives the interest rate in C
R=¢e'p7'1I
The risk premium gives the interest in P

RP =R +17)

The last Euler equation gives the relationship between the two discount rates:

g

P _
B 14T

Interest rate premium allows us to substitute out b7.
P _ P PyP

Price setting implies that

wS = 07"p
wl =6""p]
with 0
g= ¢
0—1

The price indeces of final goods are

c pP L=y
=iy o) (%)

_nP 1-nF
L=~ @) + (1 —~7) (sp) ™

and we can solve them for:

1-nP\ 1—

o (1= =)) (spg) ™ )T
Py = ~P
)

1

CrC\1-mE\ T 15,C
o 1=y (py) ™™ 1"yp7>
1—75 Y

(B.43)

(B.44)

(B.45)

(B.46)

(B.49)

(B.50)

which define pf and s as functions of pg. Notice that we can further simplify the expression for s
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to express it solely as a function of pg,

—nC\ T1..C C(,C\LI-1S\ T 1€
L= @5\ | o oo (1=75E) T\ P
= 1
c 1*”;,7; _177721)
1 — g (pg) ="\ 1 I
= P (B T s
y
Use labor demand by firms to substitute out L7:
¢ =v¢ B.51)
L7 =vy?r (B.52)
Labor demands are
C\T _
LS = f(wc> L (B.53)
wZ
e e P wP m -c
z z
L (1—fyl)(su~}g> L (B.54)
and
wP\™M .
Lh=AF (ﬁ};) L? (B.55)
z
e\
LF=(1-+P) < > ‘f’;) P (B.56)
£, w;
Average wages are given by:
1
[ ¢P 140§ ] 14nC
7€ = [oF e+ (-of) (Sl ) (B.57)
: 1
_p P, Prit » s 1+nf ] venf
il = [P @)+ (=P (gt (B.58)
z
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Intermediate goods demands are given by:

_C
YE =85 ()" S, (B.59)
o7 —1g
Y5, = (1-15) <;’> R (B.60)
and
VP _ P P*Til’yp B.61
Pz 'Yy (py) z ( : )
_ P
YE = (=9 (spy) ™ VP (B.62)
Labor market clearing:
C P
C\ C\ "
w = S w ~
YL = wCAf (C> LC+(1-a1 -9 <7> P) Lr (B.63)
wZ EZ wZ
P WP\ WP\
(1 -z = &% (1-~F) ( c) L+ (1 -y ( p> L? (B.64)
s wy w;

Intermediate goods market clearing:

YE = w08 () IS+ (1 =) (1~ DD () " VT (B.65)
1 (P —1ly »
==Y === (’f) Yo+ =%y (o)) ™ VP (B.66)

Balance of payments

oP L=y P P WP\
e R R B S L () i (B.67)
S S

c P& el e Py e 8 we mPNP
-(1-=") (1*’Yy)?(8py) Vo ==z {mpep)| L

RP §73
C PSz Py P
_ (1 —w ) <6'YHC — 1> by ?py};

The aggregate spending conditions yield consumption, conditional on total spending, govt

spending, and debt:

1— C ¢P
¢ =) — G — %Qrbf (B.68)
w S

cP=yr -Gg? (B.69)
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The definitions of the MUI will yield the lagrange multipliers as functions of consumption:

—oC€

AC = (1—hS) =" (1 = °h°) (CF) (B.70)

—_oP

NP = (1—=nP)=7" (1 - gPhP) (CT) (B.71)

The labor supply relations can be used to determine labor disutility, given aggregate labor

supply, lagrange multipliers and wages:
o€ = \CaC(L6) " (B.72)

o = NPaP(LP)~" (B.73)

B.3 Set Relative Labor and GDP

Consider the case in which we set the following ratios:

p_L”
°p = 73
»  (1—a=)PrY?
% = T CRCYC
which imply:
TP _ P7C
LP = oT'L (B.74)

C C
p_ p_ W  SPy ¢
STl

(B.75)

The intermediate goods market clearing:

—nC —y
SOVE = @ (1) I+ (1= =) (1 =)L (sr) T OT

P\ 'y
(1-=)Y) =21~ WC)L <py> Ye+(1—-a)) (pp)in;) 4
z Y 5;) s z Yy Y z

is a system of equations, that for a given set of relative prices, can be solved for yg and yf .

Starting with the first condition we get

C

C\ly C P
P 1—wt1l—7 _ P c
ye = W) e LT e () oy o (B.76)
Yy Yy
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We can then plug )¢ into the second intermediate goods market clearing

_C
(1 _ wc)sz — 7EC f}/y - py Y;,C
vg &0\ sp§

P_,C
1_’701_’773 pP My —My P
+ 11— Y L it (1— wc)vp pP My yP

’75 ’YZ/) Spg Y ( y) z

where we can plug in the assumption for the GDP ratio and simplify:

o Cq_nP [P ny =g .,
-,
A () o

%o\
- -
I N A 1—WCY7>
= Y% PV oF 2
Yy Yy Yy
and finally,
l—nc
c cy (P4 VY-l
== (2) 7 (@) 2
P
VP = L . (i)™ v, (B.77)
BT — (1= -]) (%)

Plug the relative labor supply into the first of the labor market clearing conditions to get

~C wc

= C P Yzc (B‘78)
cac (wS) c Py (s wE\ P
of (%) " 1)1 (F5) o

The second labor market clearing condition and the balance of payments then form a two

equation system to solve for pg and §f,

c c Puwl\" ic eyp (W v PP C\yP
. z z z
P\ 1 P P, P\
__cC ey [ Py c & p (& w FC
0= (1-19) () - -af el (S 1 (B.50)
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C Log-Linear Equations

We use notation 2; = Inx;/z for generic variable x;, unless otherwise noted.

Marginal utility of income

3¢ _ 1 éc o¢ (
t_l_/gchc Bt 1— Kl

BChE ’C g AC CAcC
- Wﬂt a1 T e (€€ —neCsy)

N 1 - oP
P _ P P P
Av = 1— BPKP gﬁ,t hP (Cz,t h™C )]
BPRP P

o A A
- WEt [5,3 tH1 T TP <CZt+1 - hPCZ),t)]

Euler equations
0=E; [)‘tc+1 - & 1 T Ry — 7Tt+1}

0=E; {/\t—i-l A+ ff,t - §Zt+1 & i1 T R} - 7Tt+1}
Rf - Rt + Yt
with 7, = In1I,/II; and T, = In(1 4+ Y;/1+ 7).
Interest rate premium
T = v (87, = 55— V7 +
Labor supply
zC zc . c(.C 2
Le,= Ly +m (wz,t - wz,t)
L%,t = Lf + 771C (f?zD,t =8+ wf,t - wgt)
LPt = LZD +nf (wft - Uz’ft)

sp _Fp P =P
Ley= Ly +y ( gzt"‘wzt wz,t)
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with
B¢ = (00 (3¢ + 8¢, - &)

IP = Pyt (S +i0 - )

c _ .c.C “C\(EP s P
Wyt = VN Wey + (1 M ) (gz,t — 5S¢+ wz,t)

with

C 1+7]lc
~C_ Cc[W:
wENN ¢

wZ

P 1+nF
,773 — ,YP wy :

z

Intermediate goods demand by each region
o-C \7)C CC
YCz,t = yz,t - nypy,t
o-C \)C C (~P a
Yp.o = Yor — 1y (py,t - St)
P P P AP
Y’Pz,t = yz,t - ny py,t
P P P (s L AC
YCz,t = yz,t — My (St +py,t)
Relative prices
~CAC “C\ (A A
0= ’Yypy,t + (1 - ’Yy) (p;,/),t - St)
0=y Py + (1L =737 Py + 50)
with
~C _ .C

_C
3 =S (pS)

- _ P
=)

Intermediate goods sector factor demand

rC _ yvC
Lt _Yz,t
TP _ P
Lt _Yz,t

Price setting
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For the core we have

~C C c_¢C
pyt (1 - ) (Xpnt Xpd t) + Oé (py,t—l - Ty + Lpﬂ-t—l)

C C nC C ~C ~C ~C -C C aC C_C
Xpnt = (1- apﬁ ) ()‘t +§p,t Twgy +9py,t +Yz,t> + oy B~ E; { pr,t+1 +0 (7"t+1 2 ﬂ't)}

XG40 = (1= aS8%) (5§ + 055, + V2) + 0SB [Ky 00 + (0 1) (s — )]

Define
~C _ ~C ~C C C_C
Tyt =Pyt — Pyi—1 T T — LpT_q (C.23)
and write
C
N . ol
C C ~C p ~C
—af
C C ~C C aC ~C ~C ~C
Xpn t Xpd,t - py,t - (1 - Oépﬂ ) <€p,t + wz,t - py,t)

CnC C ~C ~C
+a /6 Et |:<Xpn t+1 Xpd,t+1 - py,tJrl) + ﬂ-y,t+1}

which we can combine to get

7~Tct = Cg <§§,t + ﬁ)f,t - ﬁg,t) + 8°E, [ yt+1] (C.24)
with c e
o (1= a1 - i)
o

Similarly we can write for the periphery

ﬁ;l/),t: (1—a, )(prnt Xpdt) ‘1‘04 (pyt =7 + i Wfl)
Xpnt =(1- 04;7))57)) (Af + 5;7; + wf,t + 9]55,15 + szt) + aPBPEt [ o1 T 0 (Wt+1 LPWZD)}

Xpdt (1— OZPBP) (AP + prt + th) + apﬁpEt [ pdti1 T (0 —1) (Wﬁrl LPW?)}

and combine to get

ﬁzjt = CJZD <§z7;,t + wzt _ﬁzt) + 87 E, [ yt+1] (C.25)
with
fff,t = 155,,: - ﬁZ,’,t_l +nf - L;DTFZD_1 (C.26)
and - .
o _ (1L=0f)(1 ~al5")
P a;)
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Labor market clearing

LY = ¢fLG, + (1 - ¢)LE, (C.27)
LY = (1- Cf)ﬁ%t + Cfﬁg,t (C.28)
with
LC
i =76
P
CP = Li

Intermediate goods market clearing

YZC:t = C}C/YCCz,t + (1 - CiC/) (5?,15 + YC@,t) (0-29)
VI = (=P (V5. - 8,) + PVEL, (C.30)
with
=18
yzC
CP = YLPZ

z

Aggregate spending conditions

Vor = §oCl+ St (1= S~ e (L= +00) + $xTe (C31)
j}Zt = C;),Céf,t + Cﬁ,GéZt (0-32)
with
i 2O
MR
. el
o=z
nyG g
1—wC ¢l
C§2,T = € 7ﬁ(1 +7)
for j € {C,P}.
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Government expenditures

GSh = &5 C.33)
éf,t = éZ;,t (C.34)

Real exchange rate
§t - ﬂ—t - 7Tt + §t_1 (C 35)

Balance of payments

0=-w pPYPZ (ﬁyt + sz t) + wcfp PLC (fft + wzt + i%i)

+(1—w®)selpYE (gt + &+ i+ Ygz’t) — (- w)suiLe ('gt Lt ﬁgt)

&R p c
+(17wc) 'YHC z (é-zt 1+5t+Rt 1= ézt St 1*7Tt+bzt 1)
-(1-w )ffb? (5z,t + 82) (C.36)

Monetary policy

Rt = ert_1 + (1 - pr) |:¢7‘(‘7Tt + ¢Ay (YZ,t - }A/z,t—l + ég,t)] + ém,t (0‘37)

and
Vot = w5 V5 + (1 = w5,) (€8, + 77 (C.38)
m = wlnl + (1 — w)nf (C.39)

D List of Variables

Endogenous variables
° S\i marginal utility of income of households in region j
o (Y

».++ households consumption (normalized by productivity) in region j

° Rt: risk free nominal interest rate in the core
° RZ) nominal interest rate in the periphery

e YTy periphery risk premium

° ﬂg : consumption price inflation in region j

° th real periphery’s debt, normalized by productivity
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YZJ .+ real output in region j, normalized by productivity
;ﬁi’t: relative price of output (vis-a-vis consumption price) in region j

I:it: labor supplied by households in region j to firms in region

Iig : region j’s aggregate disutility of supplying labor to both regions
w{;t: real wage normalized by productivity in region j

u:)i"t: weighted average of region j’s households supply of labor to both regions

$¢: real exchange rate of the periphery

Yii’t: region j’s demand for intermediate goods from region ¢, normalized by productivity
A;t: final goods level in region j, normalized by productivity

I:g : labor hired by firms in region j

J

7, 4+ region j’s goods inflation net of indexation
Gi’t: region j’s government spending, normalized by productivity

~

Y;: aggregate output tracked by monetary policy

7. aggregate inflation tracked by monetary policy

Exogenous variables

éjﬁ .+ shock to households discount factor in region j

fz,t: common shock to productivity in both regions

é?,t‘ shock to the productivity in the periphery relative to productivity in the core
é B,t: shock to periphery’s risk premium

él] ,+ shock to the disutility of labor supply in region j

Alj;yt: Shock to region j’s price markup

2

o+ shock to government spending in region j

&m,t: shock to the monetary policy rule
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E List of Parameters

e w®: core’s population share

e @’ : weight of core’s output/inflation on the aggregate output/inflation tracked in interest

rate rule
° Q7L~): periphery-core ratio of labor aggregate in steady state
° gf: periphery-core nominal GDP ratio in steady state
° gjay: government spending to output ratio in steady state in region j
° bf: periphery’s debt to GDP ratio in steady state
e 0: intermediate goods price elasticity across varieties within each sector
e y: steady state productivity growth rate
o II: steady state gross inflation rate
e T: steady state net risk premium
e (37: discount factor in region j
e oJ: intertemporal elasticity of substitution for consumption in region j
e hJ: consumption habits parameter in region j
e v: sensitivity of the periphery’s risk premium to the debt-to-output ratio
: labor supply home bias in region j
e 1J: convexity of labor disutility of region j
e 7)7: labor supply sensitivity to relative wages in region j
° ni: elasticity of substitution across intermediate goods in region j
e 7;: home bias in intermediate goods demand in region j
e 4;: price indexation parameter in region j
e «y: Calvo probability of not adjusting prices for firms in region j
° Cg: slope of the Phillips Curve in region j
e p,: interest rate smoothing

® ¢.: interest rate rule response to inflation
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® oay: interest rate rule response to output growth
° pg: auto-regressive parameter in shock & of region j

e 0/: standard deviation of innovations to shock & of region j

mes,
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F Estimation Results

F.1 No Labor Mobility Model Estimation

Prior Posterior

Dist 5% Median  95% | Mode Mean SD 5% Median  95%
w® C — 0.610 — — — — — — —
=§, C —  0.680 — — — — — — —
ol C — 0500 — — - — — - —
Q%’? C — 1.000 — — — — — — —
Qéy C — 0.490 — — — — — — —
oy C —  0.450 — — — — — — —
bf C — 0.600 — — — — — — —
0 C — 11.000 — — — — — — —
400y G 0.783 1.445 2.406 | 1.215 1.207 0.242 0.825 1.197 1.618
400(IT — 1) G 1.254 1.958 2.887 | 1.965 2.083 0.501 1.322 2.048 2.965
400(% -1) G 1.254 1.958 2.887 | 0.914 1.004 0.223 0.660 0.991 1.394
4007 G 0.348 0.493 0.675 | 0.471 0.491 0.090 0.350 0.486 0.646
L¢ N —-3.290 0.000 3.290 | 1.379 1.168 1.285 —0.940 1.162 3.276
L? N —-3.290 0.000 3.290 | 0.564 0.818 1.515 —1.685 0.830 3.298
o€ G 1.254 1.958 2.887 | 2.510 2.432 0.520 1.638 2.401 3.340
oP G 1.254 1.958 2.887 | 1.865 1.835 0.464 1.147 1.796 2.651
¢ B 0.335 0.500 0.665 | 0.695 0.720 0.062 0.614 0.722 0.818
hP B 0.335 0.500 0.665 | 0.787 0.792 0.046 0.713 0.796 0.860
v G 0.061 0.257 0.686 | 0.000 0.000 0.000 0.000 0.000 0.001
© G 0.783 1.445 2.406 | 1.430 1.614 0.402 1.000 1.588 2.324
vP G 0.783 1.445 2.406 | 0.887 1.122 0.233 0.766 1.108 1.529
775 G 0.620 0.699 0.784 | 0.686 0.703 0.048 0.627 0.702 0.785
7737/) G 0.620 0.699 0.784 | 0.745 0.762 0.061 0.666 0.760 0.865
75 B 0.664 0.752 0.828 | 0.841 0.831 0.043 0.754 0.835 0.895
P B 0.664 0.752 0.828 | 0.859 0.851 0.033 0.791 0.854 0.900
Lé{ B 0.035 0.267 0.679 | 0.007 0.041 0.035 0.004 0.031 0.110
L;l; B 0.035 0.267 0.679 | 0.014 0.060 0.051 0.005 0.046 0.163
ag B 0.524 0.707 0.853 | 0.705 0.726 0.049 0.646 0.726 0.808
af B 0.524 0.707 0.853 | 0.766 0.781 0.048 0.699 0.782 0.858
Dr B 0.035 0.267 0.679 | 0.643 0.723 0.053 0.627 0.729 0.797
O G 1.254 1.958 2.887 | 1.087 1.196 0.082 1.088 1.181 1.353
Dy G 0.222 0.474 0.868 | 0.098 0.207 0.078 0.096 0.197 0.351
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Prior Posterior

Dist 5% Median  95% | Mode Mean SD 5% Median  95%
pg B 0.321 0.733 0.965 | 0.966 0.926 0.034 0.860 0.934 0.967
pg B 0.321 0.733 0.965 | 0.936 0.918 0.025 0.872 0.921 0.953
pg B 0.321 0.733 0.965 | 0.201 0.208 0.058 0.111 0.208 0.303
pf B 0.321 0.733 0.965 | 0.979 0.959 0.018 0.927 0.961 0.985
plc B 0.321 0.733 0.965 | 0.981 0.976 0.012 0.954 0.977 0.994
pf B 0.321 0.733 0.965 | 0.906 0.904 0.038 0.836 0.908 0.959
pc B 0.321 0.733 0.965 | 0.906 0.793 0.149 0.499 0.826 0.974
p!% B 0.321 0.733 0.965 | 0.895 0.705 0.188 0.342 0.738 0.951
pg B 0.321 0.733 0.965 | 0.997 0.973 0.026 0.922 0.980 0.997
pZ; B 0.321 0.733 0.965 | 0.972 0.882 0.077 0.726 0.900 0.973
PB B 0.321 0.733 0.965 | 0.699 0.696 0.053 0.599 0.700 0.776
Pm B 0.321 0.733 0.965 | 0.482 0.366 0.095 0.207 0.367 0.519
Ug IG1 0.166 0.343 1.237 | 3.497 3.833 0.863 2.625 3.718 5.437
UZ; IG1 0.166 0.343 1.237 | 5.892 6.412 1.675 4.103 6.189 9.450
GS IG1 0.166 0.343 1.237 | 0.508 0.518 0.043 0.451 0.515 0.593
O'Z,) IG1 0.166 0.343 1.237 | 0.536 0.553 0.047 0.482 0.550 0.636
O’lc IG1 0.166 0.343 1.237 | 0.837 1.079 0.152 0.850 1.068 1.345
Ulp IG1 0.166 0.343 1.237 | 1.199 1.379 0.176 1.116 1.364 1.693
O'g IG1 0.166 0.343 1.237 | 0.175 0.185 0.041 0.125 0.181 0.260
(7;) IG1 0.166 0.343 1.237 | 0.214 0.297 0.099 0.162 0.282 0477
Ug IG1 0.166 0.343 1.237 | 1.150 1.360 0.287 1.039 1.302 1.871
UZ,) IG1 0.166 0.343 1.237 | 1.687 2.825 1.515 1.515 2.328 5.912
o | IG1 0.166 0.343 1.237 | 0.143 0.146 0.013 0.127 0.145 0.168
om | IG1 0.166 0.343 1.237 | 0.140 0.133 0.016 0.110 0.131 0.161

Table F.1: No labor mobility model posterior distribution (continued)
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F.2 Labor Mobility Model Estimation

Prior Posterior

Dist 5% Median 95% | Mode Mean SD 5% Median  95%
wC C — 0610 — — — — — — —
=§, C — 0680 — — — — — — —
oP C — 0.500 — — — — — — —
g% C — 1.000 — — — — — — —
géy C — 0.490 — — — — — — —
oy C — 0.450 — — — — — — —
bl C — 0.600 — — — — — — —
9 C —  11.000 — — — — — — —
4007y G  0.783 1.445 2.406 | 1.181 1.177 0244  0.787 1.170  1.590
400(TT — 1) G 1.254 1.958 2.887 | 1.956 2.103 0.498  1.349 2.067 2.978
400(R/II — 1) G 1254 1.958 2.887 | 0.953 1.062 0.234  0.704 1.046 1.471
400 G  0.348 0.493 0.675 | 0.476 0.495 0.094  0.350  0.490 0.657
LC N —3.290 0.000 3.290 | 1.393 0.438 1.251 —1.584  0.421 2.534
L? N —3.290 0.000 3.290 | 0.891 1.009 1.422 —1.324 1.014 3.334
o€ G 1254 1.958 2.887 | 2.487 2411 0.520 1.627  2.374 3.316
of G 1254 1.958 2.887 | 1.712 1.758 0.471  1.064 1.714 2.603
hC B  0.335 0.500 0.665 | 0.677 0.717 0.068  0.600  0.720 0.823
h? B 0335 0.500 0.665 | 0.765 0.780 0.050  0.692 0.785 0.855
v G  0.061 0.257 0.686 | 0.000 0.002 0.002  0.000  0.002 0.006
¢ B 0570 0.760 0.897 | 0.983 0.973 0.013  0.949 0.975  0.990
v B 0570 0.760 0.897 | 0.990 0.985 0.007  0.973 0.986 0.994
© G 0.783 1.445 2406 | 1.745 1.924 0471  1.207 1.891 2.758
vP G 0.783 1.445 2.406 | 0.946 1.279 0.283  0.851 1.258 1.776
n¢ G  1.838 1.998 2.167 | 1.987 1.987 0.100  1.825 1.986 2.153
n’ G  1.838 1.998 2.167 | 1.967 1.962 0.100  1.802 1.960 2.128
75 G  0.620 0.699 0.784 | 0.684 0.694 0.048  0.617  0.693 0.775
ny; G  0.620 0.699 0.784 | 0.731 0.751 0.059  0.657  0.748 0.851
o B 0664 0.752 0.828 | 0.832 0.827 0.042  0.753 0.831 0.890
~P B 0664  0.752 0.828 | 0.845 0.843 0.034  0.783 0.845 0.894
Lé’/ B  0.035 0.267 0.679 | 0.008 0.046 0.041  0.004  0.035 0.125
Wy B  0.035 0.267 0.679 | 0.014 0.069 0.059  0.006 0.054 0.184

Table F.2: Labor mobility model posterior distribution
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Prior Posterior

Dist 5% Median  95% | Mode Mean SD 5% Median 95%
ag B 0.524 0.707 0.853 | 0.707 0.721 0.049 0.641 0.722 0.801
ozf B 0.524 0.707 0.853 | 0.786 0.813 0.048 0.729 0.817 0.885
o B 0.035 0.267 0.679 | 0.675 0.754 0.042 0.679 0.758 0.816
O G 1.254 1.958 2.887 | 1.119 1.316 0.124 1.154 1.296 1.547
Oy G 0.222 0.474 0.868 | 0.136 0.292 0.100 0.146 0.282  0.470
pg B 0.321 0.733 0.965 | 0.964 0.879 0.051 0.782 0.887 0.948
pg B 0.321 0.733 0.965 | 0.930 0.915 0.026 0.867 0.918 0.952
pg B 0.321 0.733 0.965 | 0.204 0.226 0.059 0.127 0.226 0.323
pf B 0.321 0.733 0.965 | 0.986 0.975 0.014 0.948 0.977 0.994
plc B 0.321 0.733 0.965 | 0.982 0.982 0.010 0.963 0.983  0.997
plp B 0.321 0.733 0.965 | 0.910 0.924 0.036 0.859 0.927 0.976
pc B 0.321 0.733 0.965 | 0.897 0.776 0.159 0.466 0.809  0.972
pZ) B 0.321 0.733 0.965 | 0.853 0.664 0.189 0.309 0.692 0.923
pg B 0.321 0.733 0.965 | 0.994 0.961 0.030 0.903 0.968 0.994
p;’f B 0.321 0.733 0.965 | 0.949 0.807 0.107 0.595 0.831 0.939
PB B 0.321 0.733 0.965 | 0.699 0.669 0.065 0.553 0.675  0.766
Pm B 0.321 0.733 0.965 | 0.436 0.340 0.085 0.198 0.342 0.479
Ug IG1 0.166 0.343 1.237 | 3.519 3.953 0.989 2.654 3.804 5.720
UZ; IG1 0.166 0.343 1.237 | 5.260 5.857 1.629 3.677 5.620 8.814
Ug IG1 0.166 0.343 1.237 | 0.508 0.516 0.044 0.450 0.513 0.592
O'f IG1 0.166 0.343 1.237 | 0.558 0.590 0.051 0.513 0.586  0.679
O‘ZC IG1 0.166 0.343 1.237 | 0.975 1.417 0.227 1.087 1.394 1.821
Ulp IG1 0.166 0.343 1.237 | 1.176 1.511 0.262 1.143 1.479 1.990
Jg IG1 0.166 0.343 1.237 | 0.192 0.204 0.050 0.134 0.198 0.295
O‘Z; IG1 0.166 0.343 1.237 | 0.246 0.414 0.134 0.213 0.404 0.651
Ug IG1 0.166 0.343 1.237 | 1.177 1.426 0.321 1.073 1.360 2.001
UZD) IG1 0.166 0.343 1.237 | 2.082 4.814 3.209 1.942 3.666 11.649
op | IG1 0.166 0.343 1.237 | 0.143 0.144 0.012 0.125 0.143 0.165
om | IG1 0.166 0.343 1.237 | 0.134 0.130 0.014 0.109 0.128 0.154

Table F.2: Labor mobility model posterior distribution (continued)
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G Responses to Shocks

In this section we show the posterior median responses to shocks for the estimated model with
no labor mobility and for the counterfactual model with labor mobility, for the full list of shocks

in the model.

G.1 Monetary Shock
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Figure G.1: Responses to one standard deviation monetary policy shock.

32



G.2 Common Productivity Shock
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Figure G.2: Responses to one standard deviation common productivity shock.
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G.3 Periphery Productivity Shock
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Figure G.3: Responses to one standard deviation periphery productivity shock.
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G.4 Core Discount Factor Shock
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Figure G.4: Responses to one standard deviation core discount factor shock.
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G.5 Periphery Discount Factor Shock
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Figure G.5: Responses to one standard deviation periphery discount factor shock.
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G.6 Core Labor Disutility Shock
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Figure G.6: Responses to one standard deviation core labor disutility shock.



G.7 Periphery Labor Disutility Shock
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Figure G.7: Responses to one standard deviation periphery labor disutility shock.



G.8 Core Government Spending Shock
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Figure G.8: Responses to one standard deviation core government spending shock.
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G.9 Periphery Government Spending Shock
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Figure G.9: Responses to one standard deviation periphery government spending shock.
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G.10 Core Price Markup Shock
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Figure G.10: Responses to one standard deviation core price markup shock.
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G.11 Periphery Price Markup Shock
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Figure G.11: Responses to one standard deviation periphery price markup shock.



G.12 Periphery Risk Premium Shock
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Figure G.12: Responses to one standard deviation periphery risk premium shock.
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H Responses to Shocks: Symmetric Case

In this section we compare the responses to the shocks in the same two models but setting
all preferences, technology and nominal rigidities to be symmetric across regions. Namely, we set
o€ =07 =21,h° =h" =0.76, ¢ =P = 1.35, 1 =} =0.73, 75 =7 =0.84, .5 = . = 0.04,
and ag = 045 = 0.75 (all roughly at the midpoint of the two regions corresponding posterior
medians). The other model parameters are drawn from the posterior MCMC sample, as in the
baseline results. Figures show median responses for each model. The blue solid and red dashed
lines are the same as in baseline results, shown for comparison purposes. The green solid line is
the symmetric case without labor mobility, and the orange dashed line is the symmetric case with

labor mobility.
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H.1 Monetary Shock
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Figure H.1: Responses to one standard deviation monetary policy shock in the case with symmetric
preferences, technology and nominal rigidities.



H.2 Common Productivity Shock
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Figure H.2: Responses to one standard deviation common productivity shock in the case with
symmetric preferences, technology and nominal rigidities.



H.3 Periphery Productivity Shock
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Figure H.3: Responses to one standard deviation periphery productivity shock in the case with
symmetric preferences, technology and nominal rigidities.
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H.4 Core Discount Factor Shock
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Figure H.4: Responses to one standard deviation core discount factor shock in the case with
symmetric preferences, technology and nominal rigidities.
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H.5 Periphery Discount Factor Shock
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Figure H.5: Responses to one standard deviation periphery discount factor shock in the case with
symmetric preferences, technology and nominal rigidities.
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H.6 Core Labor Disutility Shock
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Figure H.6: Responses to one standard deviation core labor disutility shock in the case with
symmetric preferences, technology and nominal rigidities.
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H.7 Periphery Labor Disutility Shock
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Figure H.7: Responses to one standard deviation periphery labor disutility shock in the case with
symmetric preferences, technology and nominal rigidities.
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H.8 Core Government Spending Shock
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Figure H.8: Responses to one standard deviation core government spending shock in the case with
symmetric preferences, technology and nominal rigidities.
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H.9 Periphery Government Spending Shock
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Figure H.9: Responses to one standard deviation periphery government spending shock in the case
with symmetric preferences, technology and nominal rigidities.
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H.10 Core Price Markup Shock
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Figure H.10: Responses to one
metric preferences, technology and nominal rigidities.

standard deviation core price markup shock in the case with sym-
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H.11 Periphery Price Markup Shock
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Figure H.11: Responses to one standard deviation periphery price markup shock in the case with
symmetric preferences, technology and nominal rigidities.



H.12 Periphery Risk Premium Shock
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Figure H.12: Responses to one
symmetric preferences, technology and nominal rigidities.

standard deviation periphery risk premium shock in the case with
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I Responses to Shocks: Alternative Goods Elasticity of Substitu-

tion

In this section we compare the responses to the shocks in the same two models but setting the
elasticity of substitution of goods across the two regions, eta, to 0.85, instead of drawing those
parameters from the posterior distribution (with posterior medians of 0.7 and 0.76 for the core and
periphery, respectively). The other model parameters are drawn from the posterior MCMC sample,
as in the baseline results. Figures show median responses for each model. The blue solid and red
dashed lines are the same as in baseline results, shown for comparison purposes. The green solid
line is the case with higher elasticity and no labor mobility; and the orange dashed line is the case

with higher elasticity and labor mobility.
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I.1 Monetar

y Shock
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Figure 1.1: Responses to one standard deviation monetary policy shock in the case with higher
elasticity of substitution of goods across the two regions, 7,.
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1.2 Common Productivity Shock
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Figure 1.2: Responses to one standard deviation common productivity shock in the case with higher
elasticity of substitution of goods across the two regions, 7,.
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1.3 Periphery Productivity Shock
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Figure 1.3: Responses to one standard deviation periphery productivity shock in the case with
higher elasticity of substitution of goods across the two regions, 7,.
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I.4 Core Discount Factor Shock
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Figure 1.4: Responses to one standard deviation core discount factor shock in the case with higher
elasticity of substitution of goods across the two regions, 7,.



1.5 Periphery Discount Factor Shock
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Figure 1.5: Responses to one standard deviation periphery discount factor shock in the case with
higher elasticity of substitution of goods across the two regions, 7,.
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1.6 Core Labor Disutility Shock
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Figure 1.6: Responses to one standard deviation core labor disutility shock in the case with higher
elasticity of substitution of goods across the two regions, 7,.
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1.7 Periphery Labor Disutility Shock
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Figure 1.7: Responses to one standard deviation periphery labor disutility shock in the case with
higher elasticity of substitution of goods across the two regions, 7,.
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1.8 Core Government Spending Shock
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Figure 1.8: Responses to one standard deviation core government spending shock in the case with
higher elasticity of substitution of goods across the two regions, 7,.



1.9 Periphery Government Spending Shock
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Figure 1.9: Responses to one standard deviation periphery government spending shock in the case
with higher elasticity of substitution of goods across the two regions, 7.
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1.10 Core Price Markup Shock
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Figure 1.10: Responses to one standard deviation core price markup shock in the case with higher
elasticity of substitution of goods across the two regions, 7,.
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1.11 Periphery Price Markup Shock
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Figure 1.11: Responses to one standard deviation periphery price markup shock in the case with
higher elasticity of substitution of goods across the two regions, 7,.



1.12 Periphery Risk Premium Shock
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Figure 1.12: Responses to one standard deviation periphery risk premium shock in the case with
higher elasticity of substitution of goods across the two regions, 7,.
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J Responses to Shocks: Endogenous Risk Premium

In this section we compare the responses to the shocks in the same two models but increasing the
degree to which the risk premium of the periphery responds to the indebtedness of that region, v.
The posterior distribution is concentrated at negligible response levels, with a median of 0.0003—so
that the risk premium is mostly exogenous, with minimal endogenous variation—and in this section
we set that parameter at 0.1. The other model parameters are drawn from the posterior MCMC
sample, as in the baseline results. Figures show median responses for each model. The blue solid
and red dashed lines are the same as in baseline results, shown for comparison purposes. The green
solid line is the case with stronger degree of endogeneity of the risk premium in the absence of labor

mobility. The orange dashed line is the same case but allowing for labor mobility.
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J.1 Monetary Shock

R T w s
0.3 0.2 0.3
04 =
02 1 o2
1
0 0.1 0.2 01
0 \/ ~N ~
| ~ ~ 0
0.1 o 0 —
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
- i % £
0 0
0
o 0.04
’ 02 0.2
-0.4
04 0.02 5
0.6 o
-0.6 0
0.8 = -0.6
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Y. P PZ,) wf
0 0 0
/’ o= /’
-0.02
- 0.5
0.01 05 -0.04
oo / -0.06 1
-0 -0.08
1
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
ve ot i 5
= 0 0 =
Z 0.02 —_—
L 72 <
-0.02 0 / 002 (7 -0.05 /
0021 4 o1l /
-0.04 -0.04
-0.04 v
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
v cr L7 124
0.06 0 0.06 0.1
0.04 0.04
0.02 -0.05 M \
! 0.02 0.05
0 = 01 0 \
002\ F 015 -0.02 / — o
0
-0.04 0.04 —
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
|— No L-mobility, v = 0.0003 === === L-mobility, v = 0.0003 ————— No L-mobility, v = 0.1 —— —— L-mobility, v = 0.1 |

Figure J.1: Responses to one standard deviation monetary policy shock in the case with stronger
endogenous risk premium response to debt, v.



J.2 Common Productivity Shock
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Figure J.2: Responses to one standard deviation common productivity shock in the case with
stronger endogenous risk premium response to debt, v.



J.3 Periphery Productivity Shock
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Figure J.3: Responses to one standard deviation periphery productivity shock in the case with

stronger endogenous risk premium response to debt, v.



J.4 Core Discount Factor Shock
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Figure J.4: Responses to one standard deviation core discount factor shock in the case with stronger
endogenous risk premium response to debt, v.



J.5 Periphery Discount Factor Shock
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Figure J.5: Responses to one standard deviation periphery discount factor shock in the case with
stronger endogenous risk premium response to debt, v.
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J.6 Core Labor Disutility Shock
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Figure J.6: Responses to one standard deviation core labor disutility shock in the case with stronger
endogenous risk premium response to debt, v.
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J.7 Periphery Labor Disutility Shock
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Figure J.7: Responses to one standard deviation periphery labor disutility shock in the case with
stronger endogenous risk premium response to debt, v.



J.8 Core Government Spending Shock
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Figure J.8: Responses to one standard deviation core government spending shock in the case with
stronger endogenous risk premium response to debt, v.



J.9 Periphery Government Spending Shock
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Figure J.9: Responses to one standard deviation periphery government spending shock in the case

with stronger endogenous risk premium response to debt, v.



J.10 Core Price Markup Shock
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Figure J.10: Responses to one standard deviation core price markup shock in the case with stronger
endogenous risk premium response to debt, v.
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J.11 Periphery Price Markup Shock
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Figure J.11: Responses to one standard deviation periphery price markup shock in the case with
stronger endogenous risk premium response to debt, v.
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J.12 Periphery Risk Premium Shock
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Figure J.12: Responses to one standard deviation periphery risk premium shock in the case with
stronger endogenous risk premium response to debt, v.



K Responses to Shocks: Alternative Elasticity of Substitution of
Labor Supply

In this section we compare the responses to the shocks in the same two models but setting the
elasticity of substitution of labor supply across the two regions to alternative values. The other
model parameters are drawn from the posterior MCMC sample, as in the baseline results. Figures
show median responses for each model. The blue solid and red dashed lines are the same as in
baseline results for the estimated model with no labor mobility and the baseline counterfactual
with 7; = 2, respectively. The green solid line is the case with labor mobility and lower elasticity
of labor supply, 7; = 0.5; and the orange dashed line is the case with labor mobility and higher
elasticity of labor supply, n; = 5.
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K.1 Monetary Shock
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Figure K.1: Responses to one standard deviation monetary policy shock for alternative elasticities
of substitution of labor supply across the two regions, 7.
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K.2 Common Productivity Shock
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Figure K.2: Responses to one standard deviation common productivity shock for alternative elas-
ticities of substitution of labor supply across the two regions, 7;.
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K.3 Periphery Productivity Shock
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Figure K.3: Responses to one standard deviation periphery productivity shock for alternative

elasticities of substitution of labor supply across the two regions, 7;.
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K.4 Core Discount Factor Shock
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Figure K.4: Responses to one standard deviation core discount factor shock for alternative elastic-
ities of substitution of labor supply across the two regions, ;.
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K.5 Periphery Discount Factor Shock
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Figure K.5: Responses to one standard deviation periphery discount factor shock for alternative
elasticities of substitution of labor supply across the two regions, 7;.



K.6 Core Labor Disutility Shock
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Figure K.6: Responses to one standard deviation core labor disutility shock for alternative elastic-
ities of substitution of labor supply across the two regions, 7.



K.7 Periphery Labor Disutility Shock
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Figure K.7: Responses to one standard deviation periphery labor disutility shock for alternative
elasticities of substitution of labor supply across the two regions, 7;.



K.8 Core Government Spending Shock
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Figure K.8: Responses to one standard deviation core government spending shock for alternative
elasticities of substitution of labor supply across the two regions, 7;.



K.9 Periphery Government Spending Shock
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Figure K.9: Responses to one standard deviation periphery government spending shock for alter-
native elasticities of substitution of labor supply across the two regions, 7;.
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K.10 Core Price Markup Shock
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Figure K.10: Responses to one standard deviation core price markup shock for alternative elastic-
ities of substitution of labor supply across the two regions, 7.
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K.11 Periphery Price Markup Shock
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Figure K.11: Responses to one standard deviation periphery price markup shock for alternative
elasticities of substitution of labor supply across the two regions, 7;.



K.12 Periphery Risk Premium Shock
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Figure K.12: Responses to one standard deviation periphery risk premium shock for alternative
elasticities of substitution of labor supply across the two regions, 7;.
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L. Responses to Shocks: Alternative Home Bias of Labor Supply

In this section we compare the responses to the shocks in the same two models but setting
the level of home bias labor supply across the two regions to alternative values. The other model
parameters are drawn from the posterior MCMC sample, as in the baseline results. Figures show
median responses for each model. The blue solid and red dashed lines are the same as in baseline
results for the estimated model with no labor mobility and the baseline counterfactual with v, =
0.75, respectively. The green solid line is the case with labor mobility and lower elasticity of labor
supply, 71 = 0.50; and the orange dashed line is the case with labor mobility and higher elasticity
of labor supply, v; = 0.95.

96



L.1 Monetary Shock
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Figure L.1: Responses to one standard deviation monetary policy shock for alternative elasticities
of substitution of labor supply across the two regions, ;.
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L.2 Common Productivity Shock
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Figure L.2: Responses to one standard deviation common productivity shock for alternative elas-
ticities of substitution of labor supply across the two regions, ;.
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L.3 Periphery Productivity Shock
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Figure L.3: Responses to one standard deviation periphery productivity shock for alternative elas-

ticities of substitution of labor supply across the two regions, ;.
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L.4 Core Discount Factor Shock
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Figure L.4: Responses to one standard deviation core discount factor shock for alternative elastic-
ities of substitution of labor supply across the two regions, ;.
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L.5 Periphery Discount Factor Shock
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Figure L.5: Responses to one standard deviation periphery discount factor shock for alternative
elasticities of substitution of labor supply across the two regions, ;.
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L.6 Core Labor Disutility Shock
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Figure L.6: Responses to one standard deviation core labor disutility shock for alternative elastic-
ities of substitution of labor supply across the two regions, ;.
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L.7 Periphery Labor Disutility Shock
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Figure L.7: Responses to one standard deviation periphery labor disutility shock for alternative
elasticities of substitution of labor supply across the two regions, ;.
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L.8 Core Government Spending Shock
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Figure L.8: Responses to one standard deviation core government spending shock for alternative
elasticities of substitution of labor supply across the two regions, ;.
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L.9 Periphery Government Spending Shock
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Figure L.9: Responses to one standard deviation periphery government spending shock for alter-
native elasticities of substitution of labor supply across the two regions, ;.
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L.10 Core Price Markup Shock
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Figure L.10: Responses to one standard deviation core price markup shock for alternative elasticities
of substitution of labor supply across the two regions, ;.
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L.11 Periphery Price Markup Shock
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Figure L.11: Responses to one standard deviation periphery price markup shock for alternative
elasticities of substitution of labor supply across the two regions, ;.
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L.12 Periphery Risk Premium Shock

R T P s
0 06 0.2 0.06
0
0.4
-0.02\ oo~ — — — —| o0 N
02 04 0.02 \
-0.04 / i b~
o 0.6 —_—— o —~
0 4 8 12 16 20 24 0 4 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
R C
7f 7 «10°  H wy
0 0
0.05
s \
6 0
-0.05 -0.05 N
4 0.05
] 2 AN -
-0.1 0.1 -~ 0.1
0 0.15
0 4 8 12 16 20 24 0 4 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Y. n” x10° P wl
0 0 — 0
0.02 N~ 7
-0.05 5 / o2
-10 -
o /
15
0 -0.15 0.4
0 4 8 12 16 20 24 0 4 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Y¢ «108  Cf Lg 123
0.04 8 0
6/~ 0 0.2 77—'
0.02 4 A\ /
214 e/ 041/
N\ 0 —] 0.6
S 2 ~—J
0 4 8 12 16 20 24 0 4 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
cr 7 o8 )73
= 02 ‘
06
o1\ 04 \
\\ v \\Q‘
0 0
0 4 8 12 16 20 24 0 4 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
|_No L-mobility = === L-mobility, 11 = 0.75 L-mobility, 71 = 050 —— —— L-mobility, 7,:0‘95|

Figure L.12: Responses to one standard deviation periphery risk premium shock for alternative
elasticities of substitution of labor supply across the two regions, ;.
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