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A. Wage Determination

Let J; be the real value of an existing, productive match for a producer, determined by:

w U
Jo = @ Zihy — tht - 5771211,75 + Etﬁt,tﬂ(l —A)Jig1. (1)

Intuitively, J; is the per-period marginal value product of the match, ¢,Z:hs, net of the wage bill
and costs incurred to adjust wages, plus the expected discounted continuation value of the match
in the future.!

Next, denote with W; the worker’s asset value of being matched, and with U, ; the value of
being unemployed. The value of being employed at time ¢ is given by the real wage bill the worker
receives plus the expected future value of being matched to the firm. With probability 1 — A the

match will survive, while with probability A the worker will be unemployed. As a result:

w
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! Note that equation (1) in the main text and equation (1) above together imply that there is a difference between
the value of an existing match to the producer and the vacancy creation cost per match today (which becomes
productive tomorrow), reflecting the expected discounted change in the per-period profitability of the match between
today and tomorrow. If matches were productive immediately, it would be J; = k/qgy.



The value of unemployment is given by:
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In this expression, v(h¢)/ucy is the utility gain from leisure in terms of consumption, b is an un-
employment benefit from the government (financed with lump sum taxes), and ¢ is the probability
of becoming employed at time ¢, equal to the ratio between the total number of matches and the
total number of workers searching for jobs at time ¢: ¢, = M;/U;.

Equations (2) and (3) imply that the worker’s surplus H; = Wy — U, + is determined by:

h
H, = %ht - (M + b) + (=X =u)Ey (Bepr1Hi) - )
t uct

Nash bargaining maximizes the joint surplus .J;/ Htl*?7 with respect to w¢, where n € (0,1) is the

firm’s bargaining power. The first-order condition implies:
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The sharing rule can then be rewritten as:
nw,th = (1 - nw,t)Jtv (8)
where:
n
77w t = (9)
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Equation (8) shows that, as in Gertler and Trigari (2009), bargaining shares are time-varying
due to the presence of wage adjustment costs. Absent wage adjustment costs, we would have
0Ji/Owy = —OHy /0wy and a time-invariant bargaining share 7,,, = 7.

Equation (2) in the main text for the bargained wage implies that the value of a match to a



producer can be rewritten as:
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The second term in the right-hand side of this equation reduces to [1 — X — (1 — 1) v] Et (B4 441 J141)
when wages are flexible. The firm’s equilibrium surplus is the share n of the marginal revenue
product generated by the worker, net of wage adjustment costs and the worker’s outside option,
plus the expected discounted future surplus, adjusted for the probability of continuation, 1 — A,

and the portion appropriated by the worker, (1 — n) . Sticky wages again introduce an effect of

expected changes in the endogenous bargaining shares.

B. Firm Demand and Optimal Price Setting

The producer of final good w at Home faces the following domestic and Foreign demands for its

output: .
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where Y,¢ and Y;* denote aggregate demand of the final consumption basket at Home and abroad,

and
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are the maximum prices that a domestic producer can charge in the Home and Foreign markets
while still having a positive market share.
Focus first on the case of flexible prices. A Home firm selling at Home chooses pg (w) to

maximize:
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subject to (11). The optimal price of domestic sales is determined by:
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When selling abroad, the firm chooses p; ¢ (w) to maximize:
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subject to (12). The optimal export price is determined by:

Dzt (W)

Pricing-to-market arises if pgt(w) # pgi(w) in equilibrium, but the Armington form of the
consumption aggregator implies that this never happens. To see this, recall first the definition of
the reservation prices (the maximum prices that can be charged while still having positive market

share):

_ 1 1
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In the symmetric equilibrium, all firms that serve the Home market are also exporters. It follows

that:
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Substituting this into the optimal price equations (13) and (14), we have:
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Thus, there is no pricing-to-market under flexible prices. This happens because the Armington

As a result:

aggregator implies that the ratios of reservation prices to optimal prices for Home producers in the
Home and Foreign markets depend only on the identical number of Home firms that serve domestic
and export markets.

The extension to the sticky-price case is straightforward under the assumption that prices are

sticky in the currency of producers, an assumption that is always satisfied in a monetary union.



C. Symmetric Equilibrium

The aggregate stock of employed labor in the Home economy in period ¢ is determined by [ =
(1 = MNly—1 + q—1Vi—1. Furthermore, symmetry across final producers implies that 6;(w) = 6, =
1+ oN;. Hence, pg,(w) = pg; and p, (w) = p, ;> Wage inflation and consumer price inflation are
tied by 1+t = (w] /wi_1) (1 + mcy), where w] denotes the real wage, wy/F;, at time ¢. Producer
price inflation and consumer price inflation are such that 1+ mq; = (pg4/ pd’t,l) (14 mc+). Home
and Foreign consumer price inflation are such that 1 + mc; = (Qr—1/Q%) (1 + 7T2~7t>.

The equilibrium price index satisfies:

N — N,
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where exp(X) denotes the exponential of X.
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Labor market clearing requires:
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Aggregate demand of the consumption basket must be equal to the sum of consumption, the

costs of posting vacancies, and the costs of adjusting wages and prices:
c U )
Y, =Ci+rVi+ §7rw,tlt + §7Td,tﬂd,t(yd,t + Ya,t) Vi

Finally, in equilibrium the lump-sum transfers (tazes) are given by:

r[A 2 w 9
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We define GDP, denoted with Y;, as total income: the sum of labor income, dividend income
from final producers, and profit income from intermediate producers. Formally: Y; = (wi/P;) lthe +

Nydy + T}, where T} = @, Zilihy — %ltht —kVi — gﬂ'%u,tlt-

>The (flexible-price) price elasticity does not depend on Nj because of the assumption of an Armington aggregator
of Home and Foreign sub-bundles. This same assumption implies that the price elasticity facing a Foreign producer
in both markets depends on Ny, but not Nt.



D. The Law of Motion for Net Foreign Assets

Recall the representative household’s budget constraint:

2
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In equilibrium, x; = x4+1 = 1 for all £. The budget constraint of the government implies:

T = —Pb(1 —1y).
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Therefore:
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It is possible to simplify the consolidated budget constraint of the economy further. To begin,

notice that:

14
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It follows that, after substituting and rearranging, equation (16) can be rewritten in real terms as:
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Next, recall the expression for Home’s aggregate demand of the consumption basket:
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Then, equation (17) becomes:

142
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Finally, recall that free entry implies e; = ¢, fg ¢, and labor market clearing requires Ny, (Ya+ + Yz,t)+
Neoi fEt = @i Zilihs. 1t follows that home’s net foreign assets entering period ¢ + 1 are deter-
mined by the gross interest income on the asset position entering period ¢ plus the difference between
home’s total production and total demand (or absorption) of consumption:

144

— L @+ N -YC. 18
e at+ Nipgy (Yt + Yu,t) t (18)

a1 =

A similar equation holds in Foreign:

" 1414
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Now, multiply equation (19) by @; and subtract the resulting equation from (18). Recall that
1+ 7ot = (Qi—1/Q¢) (1 + 7757,5) and use the bond market clearing condition a;y1 + Qaj; = 0 in
all periods. It follows that:

1+

1 * * * 1 C C
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This is the familiar result that net foreign assets depend positively on the cross-country differential
in production of final consumption output and negatively on relative absorption.
Notice next that home absorption of consumption must equal absorption of consumption output

from home firms and output from foreign firms:

Y€ = Nepagyai + Ni 0 ivse = Nepagyar + Ni QuogeYs s

where we used the fact that pj , = Qip;,. Similarly,

Pd.t
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where we used p, ; = pg;/Q:- Substituting these results into equation (20) yields net foreign assets



as a function of interest income on the initial asset position and the trade balance:
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E. Data-Consistent Variables

We follow Ghironi and Melitz (2005) and BGM, and we construct an average price index P, as:
1

ﬁt:Qtd’TlPtv

where P, is the welfare-based price index:

P=<(1-0a) [pd,texp (N — Nt)
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and €, is the variety effect:
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The average price index P, is closer to the actual CPI data constructed by statistical agencies than

the welfare-based index P, and, therefore, it is the data-consistent CPI implied by the model. In
turn, given any variable X; in units of consumption, its data-consistent counterpart is:
X Py Xy

R,t = = = -
t ¢—1
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F. Social Planner Allocation

The benevolent social planner chooses {Cy, Cy, Iy, If, Vi, Vi*, hy, b, Yay, Ydft, Yot Yoiss Neva, N2
to maximize the welfare criterion (6) in the main text subject to six constraints (three for each
economy). In the list of variables chosen by the planner, Y, Yj:t,Y:c,t, and Y, denote the sub-
bundles of country-specific final goods that enter the Armington aggregator for total absorption of
consumption output (¥, and Y,“*) in each country. As usual, we present relevant equations for
the Home economy, with the understanding that analogous equations hold in Foreign.

The first constraint is that intermediate inputs are used to produce final goods and create new



product lines:

N—Nt Nt+1 )
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where the exponential term converts units of consumption sub-bundles into units of intermediate
inputs. Note that the only entry cost that is relevant to the social planner is the technological
component of the overall entry cost fg; facing firms in the decentralized economy. We denote
the Lagrange multiplier associated to the constraint (21) with w;, which corresponds to the social
marginal cost of producing an extra unit of intermediate output.

The second constraint is that total output can be used for consumption and vacancy creation:

$—1

i L.
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(22)
The Lagrange multiplier associated to this constraint, &,, represents the social marginal utility of
consumption resources. In the social planner’s environment, Y,* = C; + kV;. Note that, as for
the technological cost of product creation fr;, we assume that the cost of vacancy posting xV;
is a feature of technology—the technology for job creation—that characterizes also the planner’s
environment. (This is a standard assumption in the literature on the DMP model.)

Finally, the third constraint is that the stock of labor in the current period is equal to the
number of workers that were not exogenously separated plus previous period matches that become

productive in the current period:
Iy = (1 — )\)lt,1 + X(l — ltfl)l_a‘/ta_l. (23)

The Lagrange multiplier associated to this constraint, (;, denotes the real marginal value of a match
to society.

The first-order condition for consumption implies that & = uc. The demand schedules for
Home output are obtained by combining the first-order conditions with respect to Yy, Y, Yd’tt

*
and Yy

—6
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Using the results in (24) and the analogs for Foreign output, it is possible to re-write equation (22)




as:
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The optimality condition for Ny equates the cost of creating a new product to its expected

discounted benefit:
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The first-order conditions for vacancies and employment yield:
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where ¢¢ = M /V, = x [(1 = 1;)/ Vt]k6 is the probability of filling a vacancy implied by the matching
function M, = x (1 —1,)" Vg, and o, = M/ (1 —1;) = x [Vi/(1 = 1,)]° is the probability for a
worker to find a job. Equation (26) shows that the expected cost of filling a vacancy x/g; must be
equal to its (social) expected benefit. The latter is given by the value of output produced by one
worker net of the disutility of labor, augmented by the continuation value of the match.

Finally, the first-order condition for hours implies vy, ; = w;Z;.

Table 2 summarizes the equilibrium conditions for the planned economy. To facilitate the
comparison between planned and market economy, we define the following relative prices for the
planner’s equilibrium: pg, = @i/, pf, = @i /&L oy = wi/&E, and py, = @i/, Defining
the social real exchange rate as Q¢ = &/, the planner’s outcome is characterized by optimal
risk sharing: @ = uc=+/uct. Moreover, the law of one price holds also in the planned economy
Prt = Pat/Qr and py ; = Qtpj,- Finally, recall that Yy represents the aggregate demand for Home
goods at Home. The amount of output produced by each Home firm for the Home market is given

by yi: = exp (%) Y4 +/Ni. Analogously, the amount of output produced by each Home firm

: N-N,
for the export market is y, ; = exp (m) Yo+ /N

G. Inefficiency Wedges

Comparing the equilibrium conditions in the decentralized economy (Table 1) to those for the
planned economy (Table 2) allows us to identify the distortions at work in our model and define

inefficiency wedges relative to the efficient allocation. Table 3 summarizes the distortions that

10



characterize the decentralized economy.

e Product creation margin: Comparing the term in square brackets in equation (7) in Table 1
to the term in square brackets in equation (7) in Table 2 implicitly defines the inefficiency
wedge along the market economy’s product creation margin. Specifically, the product creation

wedge is defined as:

-1
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where all variables are evaluated at the decentralized allocations under Ramsey-optimal policy
and historical policy. When T, ; = Tn; = Tr; = 0, the product creation wedge X pcy is

equal to 1.

e Job creation margin: Comparing the term in square brackets in equation (9) in Table 1 to the
term in square brackets in equation (9) in Table 2 implicitly defines the inefficiency wedge

along the market economy’s job creation margin:

-1
Cpq\ R ton (14~
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where all variables are evaluated at the decentralized allocations under Ramsey-optimal policy

and historical policy. When Y, ; = Tn; = Tr+ = 0), the real wage is determined by

v(h
iz ht = EM + (I =¢e)pgtZihe + K (1 — ) u/qr,
t Uc,t

Wt

and the job creation wedge X ;¢ is equal to 1.

e Labor supply margin: Following established practice, we define the associated wedge as the
reciprocal of the markup: 3,; = 1/u,. Efficiency along this margin requires ¥,; = 1 (or

Ty =0).

e Cross-country risk sharing margin: We summarize the combined effect of incomplete mar-
kets and the costs of adjusting bond holdings with the financial inefficiency wedge Ygs; =

(uc+t/ucy) /Q. Efficiency along this margin requires Y g = 1.

e Consumption resource constraint: The resource-constraint wedge is Xyc; = Yrp ¢ + Tryt +
b

11



Y rtNg,:, which is zero under flexible wages and prices, and without “red tape” in product

creation.

H. Calibration

Table A.1 summarizes the calibration, which is assumed symmetric across countries. (Variables
without time indexes denote steady-state levels. Following standard practice, we set parameter
values so that the model replicates long-run features of the data in the zero-inflation steady state.
We set the discount factor 8 to 0.99, implying an annual real interest rate of 4 percent. The
period utility function is given by u; = C’t1 U1 =) — lth?% /(14 73). The risk aversion
coefficient . is equal to 1, while the Frisch elasticity of labor supply 1/7, is set to 0.2, a value
consistent with empirical micro estimates.> To calibrate the translog parameter, o, we proceed as
follows. In Ghironi and Melitz’s (2005) model with Dixit-Stiglitz (1977) preferences, the elasticity
of substitution across product varieties is set to 3.8 following Bernard, Eaton, Jensen, and Kortum
(2003). We set o so that our model with translog preferences implies the same steady-state markup
as Ghironi and Melitz’s calibration.* As Ghironi and Melitz, we set substitutability between Home
and Foreign goods in the consumption aggregator, ¢, to 3.8. The degree of home bias 1 — « is set
to 0.8, a conventional value in the literature. To ensure steady-state determinacy and stationarity
of net foreign assets, we set the bond adjustment cost 7 to 0.0025 as in Ghironi and Melitz (2005).

The scale parameter for the cost of adjusting prices, v, is equal to 80, as in Bilbiie, Ghironi,
and Melitz (2008a). We choose ¥, the scale parameter of nominal wage adjustment costs, so that
the model reproduces the volatility of unemployment relative to GDP observed in the data. This
implies ¥ = 160.

We keep technological entry costs not related to bureaucratic procedures constant: fr; = fr in
all periods. Following Barseghyan and DiCecio (2011), we assume that fr is 18 percent of quarterly
output. As a proxy for goods market regulation in the Euro Area, we consider a weighted average

of regulation costs across member countries, with weights equal to the contributions of individual

3The value of this elasticity has been a source of controversy in the literature. Students of the business cycle tend to
work with elasticities that are higher than microeconomic estimates, typically unity and above. Most microeconomic
studies, however, estimate this elasticity to be much smaller, between 0.1 and 0.6. For a survey of the literature,
see Card (1994). Our results are not affected significantly if we hold hours constant at the optimally determined
steady-state level.

4This implies a 36 percent markup of price over marginal cost. It may be argued that this is too high. However,
in our model, free entry ensures that firms earn zero profit net of entry cost. This means that firms price at average
cost (inclusive of the entry cost). Thus, although our calibration implies a fairly high markup over marginal cost, it
delivers plausible results with respect to pricing and average cost.

®The conventional choice of 1.5 for this Armington elasticity does not alter any of our main results significantly.
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countries” GDPs to Euro Area total GDP. To calibrate the initial value of entry costs related to
regulation, fr, we use Pissarides’s (2003) index of entry delay, which computes the number of
business days that it takes (on average) to fulfill entry requirements. Following Ebell and Haefke
(2009), we convert this index in months of lost output. The implied cost of regulation is 69 percent
of quarterly steady-state output.

We set unemployment benefits, b, so that the model reproduces the average replacement rate,
b/ (wh), for the Euro Area reported by OECD (2004). The elasticity of the matching function,
g, is equal to 0.6, as estimated by Blanchard and Diamond (1989) and used in much subsequent
literature. The flexible-wage bargaining share of firms, 7, is equal to €, so that the Hosios condition
holds in a steady state with zero wage inflation. The exogenous separation rate between firms
and workers, \, is 6 percent, as reported in Campolmi and Faia (2011). To pin down exogenous
producer exit, §, we target the portion of worker separation due to plant exit. This number ranges
between 25 and 55 percent in EMU members (see Haltiwanger, Scarpetta, and Schweiger, 2008).
We choose a midpoint of these estimates so that the exit of plants accounts for 40 percent of overall
job destruction. This yields a value for § (0.026) that is very close to the calibration in BGM
(0.025).

Two labor market parameters are left for calibration: the scale parameter for the cost of vacancy
posting, x, and the matching efficiency parameter, . As common practice in the literature,
we calibrate these parameters to match the steady-state average job finding probability and the
probability of filling a vacancy across EMU countries. The former is 25 percent (Hobijn and Sahin,
2009), while the latter is 70 percent, in line with estimates reported by ECB (2002) and Weber
(2000).

For the bivariate productivity process, we set persistence and spillover parameters consistent
with Baxter (1995) and Baxter and Farr (2005), implying zero spillovers across countries and persis-
tence equal to 0.999. We refer to this as Baxter calibration below. We perform sensitivity analysis
by considering also values in Backus, Kehoe, and Kydland (1992, 1994), with lower persistence at
0.906 and positive spillovers at 0.088 (BKK calibration below). We set the standard deviation of
productivity innovations at 0.008 to match the absolute volatility of Euro Area GDP, but leave the
covariance of innovations at the standard 0.19 percent of Baxter (1995) and Backus, Kehoe, and

Kydland (1992, 1994).°

6 Using the 0.73 percent standard deviation of innovations in Baxter (1995) and Backus, Kehoe, and Kydland (1992,
1994) does not alter any of our main results. Only the absolute volatility of GDP is affected and, as a consequence,
the absolute magnitude of welfare costs of business cycles (for given regulation level). We also experimented with

13



Finally, the parameter values in the historical rule for the ECB’s interest rate setting are those
estimated by Gerdesmeier and Roffia (2003). The inflation and GDP gap weights are 1.93 and
0.075, respectively, while the smoothing parameter is 0.87.

Concerning market deregulation, we assume that the policy parameters fr, b, and 1 — 1 are
permanently lowered to the corresponding U.S. levels, a standard benchmark for flexible markets.
Pissarides (2003) reports that it takes (on average) 9 days to fulfill entry requirements in the U.S.
The implied value of fr is 0.16. Unemployment benefits, b, are tied to the average replacement
rate b/ (wh). The U.S. replacement rate documented by OECD (2004) is 0.56. To pin down
the change in workers’ bargaining power 1 — 7, we use the fact that U.S. employment protection
legislation indexes reported by OECD (2004), adjusted for worker coverage by our own calculations,
are approximately one third of those for European countries. The implied value of 1 — 7 is 0.48,

not far from the estimates in Flinn (2006).

I. Model Properties

Impulse Responses

Figure A.1 (solid lines) shows impulse responses to a one-percent innovation to Home productivity
under the historical rule for ECB interest rate setting.” Focus on the Home country first. Unem-
ployment (U;) does not respond on impact, but it falls in the periods after the shock. The higher
expected return of a match induces domestic intermediate input producers to post more vacan-
cies on impact, which results in higher employment in the following period. Firms and workers
(costly) renegotiate nominal wages because of the higher surplus generated by existing matches,
and wage inflation (7, +) increases. Wage adjustment costs make the effective firm’s bargaining
power procyclical, i.e., 1, rises. To understand why this happens, recall equations (6), (7), and
(9). Notice that 0.J; /0w, is the change in firm surplus due to a change in nominal wages. The first

term in the expression (6) for 0.J;/0w; reflects the fact that, when the nominal wage increases by

the bivariate productivity process for the Euro Area in Canzoneri, Cumby, Diba, and Mykhaylova (2006), which is
roughly similar to that estimated for France and Germany by Collard and Dellas (2002). The key difference is that
this process features less persistent productivity (0.76). While the performance of the model remains quite good,
this parametrization results in excessively smooth consumption relative to the data and a less satisfactory match
of international correlations. Our own estimation of bivariate productivity processes for Germany versus different
combinations of France, Italy, and Spain yielded results in between the Baxter and BKK calibrations. We settled on
the Baxter calibration as benchmark given the stronger consensus for very persistent productivity processes in the
literature on quantitative international business cycle models.

"Dashed lines show responses under the Ramsey-optimal policy (discussed below). For comparability, all responses
in the figure are computed around the Ramsey-optimal steady state.
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one dollar, the nominal surplus is reduced by the same amount (times the number of worked hours);
the second term is the wage adjustment cost paid by the firm; and the last term represents the
expected savings on future wage adjustments if wages are renegotiated today. When the first two
effects are larger than the third one, the firm’s bargaining share rises. Intuitively, n,, ; shifts upward
to ensure optimal sharing of the cost of adjusting wages between firms and workers. Other things
equal, the increase in 7,,, dampens the response of the renegotiated equilibrium wage, amplifying
the response of job creation to the shock.

Employment and labor income rise in the more productive economy, boosting aggregate demand
for final goods and household consumption (C;). The larger present discounted value of future
profits generates higher expected return to product creation, stimulating producer entry (Ng ;) and
investment (I; = Nge;) at Home. Price stickiness and increased substitutability across a larger
number of available domestic varieties result in mildly countercyclical final producer markups (1, ).

Product creation falls temporarily in the Foreign country as resources are shifted to Home
to finance increased entry in the more productive economy. Accordingly, Home runs a current
account deficit in response to the shock (C'A4; falls on impact), as Home households borrow from
abroad to finance higher investment in new products. Although Foreign households cannot hold
shares in the mutual portfolio of Home firms (since only bonds are traded across countries), the
return on bond holdings is tied to the return on share holdings in Home firms by no-arbitrage
between bonds and shares within each country. Therefore, Foreign households share the benefit of
higher Home productivity by shifting resources to Home via lending. Moreover, Home’s terms of
trade (TOT} = pyt/ pj/,,t) depreciate, i.e., Home goods become relatively cheaper. This shifts world
demand toward Home goods (expenditure switching), but also generates a positive wealth effect for
Foreign households, whose consumption rises. In contrast to the results of standard international
real business cycle (IRBC) models, the combination of expenditure switching and resource shifting
is not sufficient to imply negative comovement of GDP (Y;) and employment across countries.
The increase in aggregate demand at Home (which falls on both domestic and imported goods)
is strong enough to ensure that trade linkages generate positive comovement of GDP and labor
market variables. Interestingly, the adjustment in the Foreign economy takes place mostly along
the intensive margin, as the reduction in Foreign product creation is short-lived and followed by a
very mild increase as demand stimulates some entry in the Foreign final sector.

The historical policy rule yields muted responses of Home and Foreign producer price inflation

(mat and 7% ,) to the shock. In fact, the adjustment of the economy closely mimics that under a
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policy of zero deviations of area-wide producer price inflation from its long-run target.®

Second Moments

Table A.2 presents model-implied, HP-filtered second moments under the Baxter calibration of
the bivariate productivity process (normal fonts) and the alternative BKK calibration (italics).
Bold fonts denote data moments. Area-wide moments are computed from the AWM database;
cross-country correlations are averages of bilateral correlations between the four largest Euro Area
economies.

The model correctly reproduces the volatility of area-wide consumption, investment, and real
wages relative to GDP and generates first-order autocorrelations in line with the data. It also cor-
rectly captures the cyclicality of employment and is not far from its persistence.? This successful
performance is a result of the model’s strong propagation mechanism. Investment volatility is low-
ered relative to the excessive volatility generated by a standard IRBC framework because product
creation requires hiring new workers. This process is time consuming due to search and matching
frictions in the labor market, dampening investment dynamics. In contrast, consumption is more
volatile than in traditional models as shocks induce larger and longer-lasting income effects.

With respect to the international dimension of the business cycle, the model successfully re-
produces a ranking of cross-country correlations that is a challenge for standard IRBC models:
Although lower than in the data, GDP correlation is larger than consumption correlation. This
result depends both on model features and the parametrization of technology shocks. As shown
in 1, an increase in Home productivity generates Foreign expansion through trade linkages, as
demand-side complementarities more than offset the effect of resource shifting to the more produc-
tive economy. Moreover, absent technology spillovers, Foreign consumers have weaker incentives to
increase consumption on impact, which reduces cross-country consumption correlation.

As shown in Table A.2, results are largely unaffected under the BKK calibration of exogenous
shocks. The only exception is the magnitude and ranking of cross-country GDP and consumption
correlations: The correlation of consumption is now higher than that of GDP. This result is ex-
plained by the Foreign permanent income effect of productivity spillovers, which induces Foreign

households to increase consumption on impact in anticipation of future higher domestic productiv-

8Impulse responses for a policy of strict producer price stability are available upon request.

9The absolute volatility of GDP and unemployment is matched by construction. The close match between data-
and model-implied real wage moments provides indirect support for our calibration of the nominal wage adjustment
cost.
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ity. 10

J. Welfare Computations

Long-Run Policy

We compare welfare under the continuation of historical policy from ¢ = 0 on (which implies
continuation of the historical steady state) to welfare under the optimal long-run policy from ¢ = 0
on (which implies a transition between the initial implementation at ¢ = 0 and the Ramsey steady
state). We measure the long-run welfare gains of the Ramsey policy in the two countries (which
are equal by symmetry) by computing the percentage increase A in consumption that would leave

the household indifferent between policy regimes. In other words, A solves:

u [(1 + %) CHist’ hHistlHist)] .

)
§ :Btu (CtRamseyy hi—?amseylﬁamsey) _ — B
t=0

To compute this welfare gain avoiding spurious welfare reversals, we assume identical initial condi-
tions across different monetary policy regimes and include transition dynamics in the computation.
Specifically, we assume that all the state variables are set at their steady-state levels under the

historical policy at time t = —1, regardless of the monetary regime from ¢ = 0 on.

Policy over the Cycle

As for the long-run optimal policy, we compare policy regimes by computing the welfare gains
for the two countries from optimal policy in the monetary union over the cycle. Specifically, we
compute the percentage A of steady-state consumption that would make households indifferent
between living in a world with uncertainty under monetary policy m, where m = Ramsey or Hist,

and living in a deterministic Ramsey world:

- 14 A Ramsey 1, RamseyjRamsey
By Blu(CP h) = - [+ ) C - ,Bh l )]

t=0

First-order approximation methods are not appropriate to compute the welfare associated with
each monetary policy arrangement. The solution of the model implies that the expected value

of each variable coincides with its non-stochastic steady state. However, in an economy with

YImportantly, however, the model generates positive and sizable GDP comovement regardless of the productivity
parametrization. Standard IRBC models predict negative or negligible cross-country GDP correlation under the BKK
calibration. Resource-shifting and the permanent income hypothesis dominate dynamics in those models.
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a distorted steady state, volatility affects both first and second moments of the variables that
determine welfare. Hence, we compute welfare by resorting to a second-order approximation of the

policy functions.

Deregulation and Welfare in the Long Run

To measure the desirability of reform we compute the percentage increase A in steady-state con-
sumption relative to the status quo (no deregulation and historical policy) that leaves households

indifferent between implementing the reform or not:

iﬁtu((]{” I ) = w [(1+ ﬁ‘o) C5Q, pSQIS@)]
) ) 1 — /6 :
t=0

where SQ@ stands for status quo and m denotes the monetary regime (m = Ramsey or Hist).

K. Price and Wage Indexation

Price Indexation

Following Bilbiie, Fujiwara, and Ghironi (2014), we introduce price indexation by assuming that
final producers index price changes to past changes in average product-level prices, so that price

adjustment costs take the form:

2

Pua(w) = 5 [ Pay () (pd’“yp - 1] Pae(w) (@) + Yo ()]

Pat—1 (W) \ Pdt—2

where ¢, € [0,1] is the indexation parameter. Note that this nests the no-indexation case when

tp = 0 and the full-indexation case when ¢, = 1. Let

—
Lat(w) = Pa (W) (pd’t1> L

Pdt—1 (W) Pdt—2

Firms maximize the expected present discounted value of the stream of current and future real

profits:

531 =0 { [P (1= 57200 ) = ] o)+ st}
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where (3, =0 (uct+s/ucy) and, as in the main text, firm’s aggregate demand is given by:

Ddt Pyt Pdt>¢ c b Cx
w) + w)=ocln ’ ’ — 1—a)Y,” +aQY, .
ydﬁ( ) yl‘yt( ) <pd,t(w)> pd,t(w) < Pt |:( ) t Qt t

The first-order condition for pg¢(w) yields

ﬁd,t(w) = (W) ey,

where

and:

= |1- %Fid,t (UJ)} + Loae (W) (1+ me(w) 71 (w)

0
|

Qt(w) -1

_ 5)
_ﬁEt {,Bt7t+1FL,d,t+1 (W)

1+ 7o Yat (W) + Yzt (w)

Mﬂt—W] e () Y)Y () } (@7)

As argued by Bilbiie, Fujiwara, and Ghironi (2014), empirically plausible degrees of indexation
are between 0.25 and 0.5.

Wage Indexation

Following Arsenau and Chugh (2008), we introduce wage indexation by assuming that the real cost

of changing nominal wages between period t and ¢t — 1 is given by

19 _ 2
A A

2 |wiq

where ¢, € [0, 1] measures the degree to which nominal wage adjustment is indexed to contempo-
raneous price inflation, 7,. We allow 7; to be equal to welfare-consistent CPI inflation (7; = 7rtc)
or, alternatively, to its data-consistent counterpart (7; = 7¢).!!

The value of a match is now given by:

w 9
Ji = Zihi — Ftht - §Fiw,t + EiBipi1 (1 — A)Jiga,
t

"'The results presented in the main text refer to the case of indexation to welfare-consistent CPI inflation. The
results are essentially unchanged with indexation to data-consistent CPI inflation. Details are available on request.
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where
Wy

(1+7) " — 1.

I‘L,w,t =
Wt—1

The worker asset value of a match and the value of unemployment are unchanged. The Nash

bargaining first-order condition implies:

0J; 0H;
He22t (1 — ), 2 = 0
n tawt+( U)tawt ,
where:
9y hy (I+7) "™ (I + 1) (L4 Feg1)™
— = —— -9, p—————— 1 - MNJIE, T w ’ .

Finally, notice that the above expression can be written as:

8Jt FLwt
2 p = _h — bt
w; ! (we—1/Py—1)

—_ F ) 7t+1 = lw
T (L4 mey) + (1 = NIE; |:5t,t+1(12;uw (1+ Twt41) Wtil} .

When ¢, = 0, there is no wage indexation, which corresponds to the benchmark version of the
model. When ¢, = 1 (full indexation), the real cost of changing nominal wages is zero in steady

C = #¢. In the latter case, steady-state inflation no longer affects

state, since, by definition, 7, = 7
job creation, since the firm bargaining power is equal to the exogenous weight of firm surplus in
the Nash bargaining problem.

The empirical evidence concerning the degree of wage indexation has not converged to a punctual
indication yet. For the U.S. economy, the estimation of medium-scale DSGE models typically yields

values that lie between 0.1 and 0.5. The estimates in Ascari, Branzoli, and Castelnuovo (2011),

obtained using micro-level data, suggest an average approximately equal to 0.5.

L. Flexible Exchange Rate and Optimal Cooperative Monetary Policy

We now relax the assumption of a monetary union between Home and Foreign and present the
details of the Ramsey-optimal cooperative policy in the absence of monetary union. Relative to the
benchmark model, there are three main differences. First, the nominal exchange rate is flexible.
Second, there is no longer equalization of interest rates in Home and Foreign, and each country
pursues its own monetary policy. Third, the representative household can now invest in two non-

contingent nominal bonds that are traded internationally: Home bonds, issued by Home households
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and denominated in Home currency, and Foreign bonds, issued by Foreign households and denom-
inated in Foreign currency.!? Let A;,1 and A 141 denote, respectively, nominal holdings of Home
and Foreign bonds at Home.'3 To induce steady-state determinacy and stationary responses to
temporary shocks in the model, we continue to assume a quadratic cost of adjusting bond holdings.
The cost of adjusting Home bond holdings is 1 (A;1/P;)? /2, while the cost of adjusting Foreign
bond holdings is 9 (A 41/ P¥)? /2. As in the benchmark model, these costs are paid to financial
intermediaries whose only function is to collect these transaction fees and rebate the revenue to
households in lump-sum fashion in equilibrium.

The Home household’s period budget constraint is:

Yo (AN | g e (Asir) B
A1+ St As i1 + Ept 5 + EStPt T + PCy + x441 (Ny + Ngyt) Prey =
2 f

(14i)Ar + (1 +47) Au s St + 2 PNy (di + 1) + wilihy + Pib (1 — 1) + TF + TF + T},

where S; denotes the nominal exchange rate. The Euler equations for bond holdings are:

Bt
1 = (1+2 B | ————— 28
(I+vpagr1) = (1+igy1) By L o (28)
B " Qi41
(14 aw41) = (1 + 2t+1) Ei | Bt )
Qt <1 + ”Z‘,tﬂ)

where now the real exchange rate is defined by Q; = S; P} /P;. Market clearing implies a;41+aj,; =
0 = aj ;41 +as 41 in all periods. Therefore, The Euler equation for Home holdings of Foreign bonds

can be written as follows:

* - QtJrl
(1 - wa*t-}—l) = (1 + Zt+1) Ey | Brit1 * (29)
Qt <1 + TFC,t—l—l)
Home net foreign assets are now determined by:
141 1+
X = ——— a4 + N, — NFQiph 1y 4. 30
a1 + Qs t41 1+ 7oy at + Qy 1t Wé,ta 4t NePg Yt t Qtﬂd,tyz,t (30)

12The international asset market in the currency union features a single nominal bond that is traded internationally.
With a flexible exchange rate, we introduce Home and Foreign nominal bonds in order to preserve symmetry in the
asset market structure.

13Foreig nominal holdings of Home bonds are denoted with A}, while Foreign nominal holdings of Foreign bonds
are denoted by Aj ;.
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We maintain the assumption that export prices are sticky in the currency of producers. As
discussed above, this ensures that there is no pricing-to-market, as in the monetary-union scenario.
As a result pricing and markup equations are unaffected.

To summarize, all the equations in Table 1 continue to hold with the following exceptions: equa-
tions (18) and (19) are replaced by equations (28) and (29) above, and their Foreign counterparts;
equations (17) and (20) are replaced by interest rate rules for the Home and Foreign central banks
that take a similar form to equation (17), with the interest rate in each country responding to
the country’s own data-consistent CPI inflation rate and GDP gap; equation (21) is replaced by
equation (30) above. The model now features 23 endogenous variables.

Under the optimal, cooperative monetary policy, the central banks of the two countries act
together as a single Ramsey authority (however, now choosing two monetary policy instruments)
to maximize aggregate welfare under the constraints of the competitive economy. Let Aqy, ..., Aoy
be the Lagrange multipliers associated to the equilibrium conditions (excluding the two interest
rate rules). The Ramsey problem consists of choosing the sequence of multipliers {A1 4, ..., Aa1¢}52,

and

* * * * * * * * * . % * 0o
{T(C,h ﬂ_C’p Tt 7Tw7t7 Cta Ct y lt7 lt ) ‘/;,7 ‘/t y Jt7 Jt ) ht7 ht ) Pd7t7 pd,ta Nt+17 Nt+17 Qt7 141, Zt+1,at+17 a*t+1}t=07

to maximize:

Fo {zﬁf [; (u(C2) — o (k) + 5 (u (C) — I <h;:>>] } (31)
t=0

subject to the constraints of the market economy (excluding the interest rate rules).

M. Transition Dynamics Following Symmetric Market Deregulation

See Figure A.2.

N. The Business Cycle Effects of Market Reform

See Tables A.3-A.6.
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O. Individual Product or Labor Market Deregulation

Transition Dynamics and Long-run Effects

Figures A.3 and A.4 present transition dynamics following separate product and labor market
deregulations. For most variables, the dynamics are qualitatively similar to those after joint dereg-
ulation of both markets, under both historical and optimal policy. The adjustment under the
Ramsey-optimal policy implies smaller markups and higher employment along the transition. This
results in a smaller wedge in job creation margin, with a temporary increase in the product creation
wedge, both at Home and Foreign. The intuition mirrors that for joint deregulation in goods and
labor markets. Regardless of the nature of deregulation, the Ramsey authority ensures that infla-
tionary pressure stimulates job creation and reduces markups along the first part of the transition,
before the positive effects of deregulation are fully materialized. The effects of Ramsey policy in the
Foreign economy are large and positive during the transition, since consumption and employment
comove positively with Home.

As for joint deregulation of product and labor markets, the discrepancies between Ramsey and
historical allocations vanish in the long run. As time passes, the need to stimulate vacancy posting
and reduce markups is reduced since deregulation per se reduces inefficiency wedges. Table A.7
shows that the optimal level of long-run inflation falls in response to both product and labor market
deregulation. Table A.8 shows that the welfare gain from implementing the optimal monetary policy
in response to the labor market deregulation is not large for the reforming economy. The positive
effects of smaller long-run distortions dominate results, narrowing the welfare gap between historical
and Ramsey policy at Home. The Ramsey policy instead remains relatively more desirable in the
Foreign country.

To conclude, we note two main differences between product market deregulation and labor
market deregulation. First, labor market reform immediately boosts aggregate consumption, since
households immediately increase demand in anticipation of higher future income. Different from
product market reform, producer entry drops in the aftermath of labor market deregulation. As
vacancy posting increases, the expected cost of filling a vacancy rises, pushing up the equilibrium
price of intermediate inputs. This makes producer entry more costly. In a sense, incumbent firms
have a competitive advantage relative to potential entrants since they do not have to incur the sunk
cost to benefit from the labor market reform.

Second, the international adjustment to an asymmetric labor market reform also does not
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involve costs for the non-reforming trading partner. A larger increase in Home’s aggregate demand
generates positive spillovers for Foreign consumption and employment. These positive effects are
short-lived, however. As time passes, falling wages in the flexible economy lower marginal costs, and
terms of trade depreciation induces expenditure switching toward Home goods. Current account
deficit in the first part of the transition allows Home households to sustain higher consumption in

anticipation of the long-run increase in income.

Business Cycle

Table A.8 shows that both individual reforms narrow the welfare gap between historical and
Ramsey-optimal policy at Home as deregulation reduces the need for policy activism. As for
the case of joint deregulation, the welfare gain from Ramsey policy increases slightly in the country
that remains rigid. The effects are somewhat stronger for a labor market reform: Under the his-
torical policy rule, the welfare cost of business cycles falls by almost 50 percent. The rigid country
(Foreign) benefits slightly more from optimal policy following deregulation, while the gain from

optimal policy becomes significantly smaller for Home.

P. Anticipated Reforms in a Monetary Union

Figure A.5 considers the consequences of a credible, time-0 announcement of Home market dereg-
ulation that will be implemented after six quarters. We maintain the assumption that the initial
steady state is rigid and symmetric. (As for the case of unanticipated reforms, we obtain virtually
identical results if we consider the alternative scenario in which Home deregulates its market when
Foreign already has flexible market regulation.)

Under historical policy (continuous line), households increase consumption and postpone invest-
ment when the reform is announced. This result depends on two forces: First, Home households
anticipate that income will be permanently higher in the long run, which, other things equal, imme-
diately boosts current consumption. Second, households have an incentive to postpone investment
in producer entry, since it will be cheaper to create new products in the future (when barriers to
entry are reduced). The net effect is lower demand for the intermediate input.

The marginal cost of production in the downstream sector (the price of the intermediate input)
falls. Price rigidity, together with lower substitutability due to declining producer entry, results in

higher markups, lower aggregate demand and higher unemployment. In turn, the decline in Home
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prices leads to a depreciation of Home terms of trade. Expenditure switching toward Home goods
has a negative effect on Foreign employment and consumption.

When the reform is finally implemented, the dynamics are very similar to those observed fol-
lowing unanticipated deregulation: Lower barriers to entry increase Home product creation. Con-
sumption temporarily falls as households increase savings to finance product creation. With an
open capital account, increased entry is partly financed by borrowing from abroad. As a result, the
deregulating economy runs a current account deficit in the aftermath of the market deregulation.
As Foreign consumers invest at Home, Foreign consumption falls, and unemployment rises.

Consider now the Ramsey-optimal policy (dashed lines). As shown in Figure A.5, the optimal
policy continues to front-load the long-run positive effects of Home market deregulation by imme-
diately generating lower markups, higher consumption, and lower unemployment (at the time of
the reform announcement). Relative to historical policy, the Ramsey allocation initially induces
a larger fall in product creation by increasing inflation, i.e., reducing the real present discounted
value of entry. The Foreign economy is favorably affected by the Ramsey policy on impact due to
the larger demand for both Home and Foreign goods in the deregulating economy. Over time the
differences between historical and Ramsey policies vanish as the economies converge to the new

long-run equilibrium.

Q. Price Stability

See Table A.9.

R. Sensitivity Analysis

We perform sensitivity analysis by considering alternative values for the parameters whose cali-
bration is relatively controversial in the literature. For household preferences, we investigate the
role of a unitary intertemporal elasticity of substitutions (v = 1), a lower elasticity of substitution
between Home and Foreign goods (¢ = 1.5), absence of home bias (aw = 0.5), and a higher Frisch
elasticity (1/7; = 4, as typically assumed in the business cycle literature). Finally, we consider an
alternative value for the elasticity of the matching function (¢ = 0.4, a mid-point of the estimates
reported by Petrongolo and Pissarides, 2006). We consider the effect of changing one parameter
value at a time relative to the benchmark calibration.

The main results of the paper are extremely robust to the alternative parameter values we
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consider.'* The parameter value that affects our results most significantly is the elasticity of the
matching function, €. Specifically, for any given level of market regulation, a lower value of ¢
reduces the gap between Ramsey-optimal policy and historical policy both in the long run and
over the business cycle (the differences between the two policy regimes, however, remain sizable
in absolute terms). In the long run, a smaller value of & lowers the optimal long-run inflation
target. Intuitively, when the elasticity of the matching function is below the bargaining power of
firms (e < 7)), there is a stronger tension between using positive long-run inflation to increase the
bargaining power of firms (which stimulates job creation) and the cost of this policy (which widens
the departure from the Hosios condition introduced by setting £ < 7). Over the business cycle,
instead, the historical policy of (near) price stability is less costly because unemployment is less
volatile when ¢ is smaller, i.e., the need to use inflation to stabilize unemployment is mitigated,

and the Ramsey-optimal policy implies less volatile inflation for any level of regulation.

M Tables and figures are available on request.
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TABLE A.1: CALIBRATION

Parameter Value
Risk Aversion Yo = 2
Frisch Elasticity /v, = 0.2
Discount Factor 68 = 0.99
Elasticity Matching Function e = 0.6
Flexible-Wage Firm Bargaining Power n = 0.6
Unemployment Benefit b = 0.41
Exogenous Worker Separation A= 0.036
Vacancy Cost k= 0.20
Matching Efficiency X = 0.38
Home and Foreign Goods Substitutability o= 3.8
Home Bias a = 0.2
Translog Substitutability Parameter o = 0.43
Producer Exit o = 0.026
Producer Entry Cost, Technology fr = 0.20
Producer Entry Cost, Regulation fr= 0.80
Price Adjustment Cost v = 80
Wage Adjustment Cost Y= 160
Historical Policy, Interest Rate Smoothing 0; = 0.87
Historical Policy, Inflation Response Or = 1.93
Historical Policy, GDP Gap Response oy = 0.075
Bond Adjustment Cost T = 0.0025
Productivity Persistence P11 =Py = 0.999
Productivity Spillover P19 = Py 0
Productivity Innovations, Standard Deviation 0.009
Productivity Innovations, Correlation 0.253
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TABLE A.2: BUSINESS CYCLE STATISTICS

Variable o xy o xy /UYIg 1st Autocorr corr(th, Ygt)
vy 1.50 150 1.44 | 1 1 1 |0.87 08 08| 1 1 1
C'g 0.63 122 0.94|0.42 080 0.65|0.78 0.72 0.72 | 0.87 097 0.589
1Y 3.06 4.05 5.06|2.04 270 5851|090 081 0.76 | 0.92 0.62 0.68
v 0.68 0.68 0.60|0.45 045 0.42)0.81 089 0.88 | 0.64 0.82 0.78
w%r 0.50 050 0.44 |0.33 033 0.31)0.85 094 0.92|0.19 0.50 0.62
corr(Cry, C}E’,,t) 0.55 0.33 0.99

corr(Yry, Y5;,) | 0.86 039 0.48

Bold fonts denote data moments, normal fonts denote moments for the Baxter calibration of productivity,

and italics denote the BKK calibration.
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TABLE A.3: VOLATILITY

Historical Policy

Status Quo  Asymmetric Asymmetric Asymmetric Symmetric Symmetric = Symmetric

PMR LMR JOINT PMR LMR JOINT
Yr 1.50 1.46 1.39 1.38 1.45 1.39 1.37
Cr 1.22 1.17 1.10 1.09 1.17 1.10 1.09
Ip 4.05 4.24 3.41 3.69 4.23 3.41 3.69
l 0.68 0.60 0.47 0.45 0.61 0.47 0.46
Yy 1.50 1.50 1.50 1.50 1.45 1.39 1.37
Ch 1.22 1.22 1.22 1.22 1.17 1.10 1.09
I7, 4.05 4.04 4.05 4.05 4.23 3.41 3.69
rr 0.68 0.68 0.68 0.68 0.61 0.47 0.47

Ramsey Policy
Status Quo  Asymmetric Asymmetric Asymmetric Symmetric Symmetric Symmetric

PMR LMR JOINT PMR LMR JOINT
Yr 1.18 1.19 1.18 1.19 1.17 1.14 1.15
Cr 0.96 0.94 0.91 0.91 0.93 0.88 0.88
Ir 3.57 3.86 3.42 3.66 3.90 3.42 3.7
l 0.39 0.38 0.33 0.32 0.35 0.28 0.27
Yi 1.18 1.16 1.13 1.12 1.17 1.14 1.15
Cr 0.96 0.95 0.94 0.94 0.93 0.88 0.88
Iy, 3.57 3.61 3.51 3.58 3.90 3.42 3.71
rr 0.39 0.36 0.32 0.31 0.35 0.28 0.27
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TABLE A.4: PERSISTENCE

Historical Policy

Status Quo  Asymmetric Asymmetric Asymmetric Symmetric Symmetric Symmetric

PMR LMR JOINT PMR LMR JOINT
Yr 0.83 0.83 0.81 0.81 0.83 0.81 0.81
Cr 0.72 0.72 0.71 0.71 0.72 0.71 0.71
Ip 0.81 0.80 0.81 0.79 0.80 0.82 0.80
l 0.89 0.88 0.87 0.87 0.88 0.87 0.87
Yz 0.83 0.83 0.84 0.84 0.83 0.81 0.81
Cr 0.72 0.72 0.72 0.72 0.72 0.71 0.71
Iy, 0.81 0.81 0.81 0.82 0.80 0.82 0.80
rr 0.89 0.89 0.89 0.89 0.88 0.87 0.87

Ramsey Policy
Status Quo  Asymmetric Asymmetric Asymmetric Symmetric Symmetric  Symmetric

PMR LMR JOINT PMR LMR JOINT
Yr 0.73 0.75 0.75 0.75 0.74 0.74 0.75
Cr 0.60 0.63 0.67 0.68 0.62 0.65 0.66
Ir 0.88 0.88 0.88 0.88 0.88 0.88 0.88
l 0.88 0.88 0.87 0.87 0.87 0.86 0.86
Yp 0.73 0.73 0.72 0.72 0.74 0.74 0.75
Crh 0.60 0.59 0.58 0.57 0.62 0.65 0.66
Iz, 0.88 0.88 0.88 0.88 0.88 0.88 0.88
rr 0.88 0.88 0.87 0.86 0.87 0.86 0.86
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TABLE A.5: CROSS-COUNTRY CORRELATIONS

Historical Policy

Status Quo  Asymmetric Asymmetric Asymmetric Symmetric Symmetric = Symmetric
PMR LMR JOINT PMR LMR JOINT
corr(CRrt, C}k%’t) 0.33 0.33 0.32 0.32 0.33 0.32 0.32
corr(Yry, Y];*E’t) 0.39 0.39 0.39 0.38 0.38 0.39 0.38
Ramsey Policy
corr(Cry, CE,t) 0.01 0.03 0.06 0.08 0.05 0.09 0.11
corr(Yry, Yﬁ,t) -0.08 -0.06 -0.06 -0.04 -0.05 -0.08 -0.05
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Table A.6: PRICE AND WAGE INDEXATION, WELFARE COST OF BUSINESS CYCLES

Market Reform Welfare Cost of Business Cycles

Hist Ramsey MU Ramsey Coop
lp=tw =005  Home Forcign Home Foreign Home Foreign
Status Quo 0.93 0.93 0.78 0.78 0.74 0.74
Asymmetric 0.61 0.92 0.55 0.75 0.50 0.72
Symmetric 0.61 0.61 0.52 0.52 0.50 0.50
tp=1,045=0 Home Foreign Home Foreign Home Foreign
Status Quo 0.94 0.94 0.76 0.76 0.71 0.71
Asymmetric 0.62 0.93 0.53 0.73 0.47 0.70
Symmetric 0.62 0.62 0.50 0.50 0.47 0.47
lp=0,1, =1  Home Forcign Home Foreign Home Foreign
Status Quo 0.98 0.98 0.90 0.90 0.89 0.89
Asymmetric 0.64 0.96 0.62 0.87 0.61 0.87
Symmetric 0.63 0.63 0.60 0.60 0.60 0.60

Note: Hist = Historical Monetary Policy;

Ramsey MU = Ramsey-Optimal Policy in the Monetary Union;

Ramsey Coop = Ramsey-Optimal Cooperative Policy With Flexible Exchange Rate;
Asymmetric = Home Country Product and Labor Market Reform;

Symmetric = Home and Foreign Country Product and Labor Market Reform;

AWelfare = Welfare change.
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Table A.7: INDIVIDUAL REFORMS, OPTIMAL LONG-RUN INFLATION

Trend Inflation
Asymmetric Symmetric

PMR LMR PMR LMR

Home Foreign Home Foreign Home Foreign Home Foreign

No Indexation
Ramsey MU 1.09 1.09 1.00 1.00 1.02 1.02 0.82 0.82
Ramsey Coop 1.03 1.14 0.83 1.14 1.02 1.02 0.82 0.82

Price Indezxation (1, =1)
Ramsey MU 1.14 1.14 098  0.98 1.08 1.08  0.76  0.76
Ramsey Coop 1.09 1.18 0.76 1.18 1.08 1.08 0.76 0.76

Wage Indexation (1, = 1)
Ramsey MU 1.02 1.02 1.08 1.08 0.92 0.92 1.06 1.06

Ramsey Coop 0.93 1.10 1.07 1.10 0.92 0.92 1.06 1.06

Price and Wage Indexation

(tp =ty =0.5)
Ramsey MU 2.19 2.19 2.00 2.00 2.05 2.05 1.66 1.66
Ramsey Coop 2.07 2.30 1.67 2.30 2.05 2.05 1.66 1.66

Note: Ramsey MU = Optimal Policy in the Monetary Union;
Ramsey Coop = Optimal Cooperative Policy With A Flexible Exchange Rate;
Asymmetric = Home Country Reform;

Symmetric = Home and Foreign Country Reform.
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Table A.8: WELFARE EFFECTS OF INDIVIDUAL REFORMS

Market Reform AWelfare
Hist Ramsey MU Ramsey Coop

Home Foreign Home Foreign Home Foreign

Asymmetric PMR  5.30 0.28 5.41 0.56 5.44 0.58
Asymmetric LMR  3.20 0.23 3.41 0.54 3.42 0.54
Symmetric PMR 5.55 5.55 5.65 5.65 5.65 5.65
Symmetric LMR 3.41 3.41 3.60 3.60 3.60 3.60
Welfare Cost of Business Cycles

Hist Ramsey MU Ramsey Coop

Home Foreign Home Foreign Home  Foreign
Asymmetric PMR  0.77 0.93 0.65 0.75 0.60 0.72
Asymmetric LMR  0.65 0.93 0.56 0.75 0.52 0.72
Symmetric PMR 0.77 0.77 0.63 0.63 0.59 0.59
Symmetric LMR 0.65 0.65 0.54 0.54 0.51 0.51

Note: Hist = Historical Monetary Policy;

Ramsey MU = Ramsey-Optimal Policy in the Monetary Union;

Ramsey Coop = Ramsey-Optimal Cooperative Policy With Flexible Exchange Rate;
Asymmetric PMR= Home Country Product Market Reform;

Asymmetric LMR= Home Country Labor Market Reform;

Symmetric = Home and Foreign Country Reform;

AWelfare = Welfare change.
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Table A.9: WELFARE EFFECTS OF REFORMS, STRICT PRICE STABILITY

Market Reform AWelfare
Price Stability — Ramsey MU Ramsey Coop
Home Foreign Home Foreign Home  Foreign
Status Quo 0.35 0.35 0.35 0.35
Asymmetric 7.33 0.27 7.45 0.70 7.49 0.72
Symmetric 7.62 7.62 7.83 7.83 7.83 7.83

Welfare Cost of Business Cycles

Price Stability ~ Ramsey MU Ramsey Coop

Home Foreign Home Foreign Home  Foreign
Status Quo 0.90 0.90 0.77 0.77 0.72 0.72
Asymmetric 0.60 0.88 0.54 0.74 0.49 0.71
Symmetric 0.59 0.59 0.52 0.52 0.49 0.49

Note: Hist = Historical Monetary Policy;

Ramsey MU = Ramsey-Optimal Policy in the Monetary Union;

Ramsey Coop = Ramsey-Optimal Cooperative Policy With Flexible Exchange Rate;
Asymmetric = Home Country Product and Labor Market Reform;

Symmetric = Home and Foreign Country Product and Labor Market Reform;

AWelfare = Welfare change.
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Figure A.1. Home productivity shock with high regulation, historical policy. Responses show percentage deviations

from the steady state. Unemployment and inflation are in deviations from the steady state.
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Figure A.2: Home and Foreign product and labor market reform, historical policy (continuous lines) versus
Ramsey-optimal policy (dashed lines). Responses show percentage deviations from the high-regulation steady state
under historical policy (zero steady-state inflation). Unemployment and inflation are in deviations from the steady

state.
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Figure A.3: Home product market reform, historical policy (continuous lines) versus Ramsey-optimal policy (dashed

lines). Responses show percentage deviations from the high-regulation steady state under historical policy (zero
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steady-state inflation). Unemployment and inflation are in deviations from the steady state.

*
C U
A 0
4 — —— —
- & LT T
. : N s
v 2 15 |','I """ )
N 1 2 Wy
2 0 |I i)
10 p.o] D D 10 .ol D D
*
m Pg
= 0 BBy
i
2 | 0
1 E0 [ ot
1 . \ :
. 05 | -NG - D
1 o ~—_——_——a %
U 0 —— o)
10 D D D 10 D D D
QA Sic
0 B b T T
i @ = . T
B[
D EY g 2 R
D @ f ERN o
i) I = D
F o T

n» 22 I D

Figure A.4: Home labor market reform, historical policy (continuous lines) versus Ramsey-optimal policy (dashed

lines). Responses show percentage deviations from the high-regulation steady state under historical policy (zero

steady-state inflation). Unemployment and inflation are in deviations from the steady state.
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Figure A.5: Anticipated Home product and labor market reform, historical policy (continuous lines) versus
Ramsey-optimal policy (dashed lines). Responses show percentage deviations from the high-regulation steady state
under historical policy (zero steady-state inflation). Unemployment and inflation are in deviations from the steady

state.



