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Appendix A Aggregate Profits

Following Leith, Moldovan and Rossi (2009), we express the aggregate profits of intermediate

goods firms as follows:
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Aggregate profits of final goods firms are:
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Thus, aggregate profits in a home country are as follows:
1 1 1 1
P, = / / @;n(i,j)djdi —+ / @D,t(i)di + / ?\/Lt(i)di
0 0 0 0
1
- / (PI()) (Y (i) + Yix o(i))di — WV,
0
1
4 / (Pos(i)YD(i) + E Py, (i) Yo (i)di
0
1
- / PI(0) (Y (i) + Yix (i) di
0

1
- / (Ppa(i)Yp () + E Py (i) Yix 4(8))di — Wi N
0

= PpYpi+ &Py Yex — WiV

The first and second terms on the right-hand side of the last equation can be derived by
combining the CES aggregation properties of the production function and its prices with the

cost minimization problem from the final goods firm.

Appendix B System of Equilibrium Conditions

Complete-market condition
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Habit-adjusted aggregate consumption

1 n—1 1 n=1 n—1

X, = <wnXD"t +(1 w)nXM”t> (B.2)
1 *77;1 1 *E n—1

X/ = <wnXDt" +(1—-w)nX,, ;] ) (B.3)

From habit-adjusted consumption (??), assuming that goods ¢ are symmetric for households,

we can write the following:
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The stocks of habit consumption
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Euler equation of consumption
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the distribution of intermediate goods prices
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Therefore,

The evolution of price dispersion
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Optimal intermediate price
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Where HD,t = PD,t/PD,t—l-
When intermediate goods firms can decide their price, subscript j can be removed from its
optimal price since all firms behave in the same manner, P/"°(j) = P/™° for all j.

Aggregate production function
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Aggregate resource constraints are derived from home and foreign households’ budget con-

straints,
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Behavior of deep habit formation
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where Ap; = Ap/Pp, is Lagrange multiplier in real terms. And,
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where Ay, = Ay, /(&P ). Also,

The demand for goods produced in a foreign country, considering the deep habit, can be

derived as follows:
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where A}, = Ap / Py, , is Lagrange multiplier in real terms. And,
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Dividing both sides by Pps:/& and using ¢} = Pae/ &
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Inflation, relative prices and real variables

Terms of trade

Good-specific real exchange rate

Terms of trade and good-specific real exchange rates are combined as follows:
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We can express the relative optimal price to the average price of intermediate goods as follows:
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Appendix C Steady state
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For tractability, we make some simplifying and symmetry assumptions.

Eliminating A, C' in both countries
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Finally, assuming II"* = IIp = 1, steady state prices are determined, and the deterministic

steady state system equations are uniquely determined analytically.

10



Appendix D Welfare gains from international cooperation

We derive the gains from international cooperation in terms of steady-state consumption.
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where superscript b and a indicate Nash equilibrium and cooperative equilibrium, respec-
tively. € represents the unit of steady-state consumption that must be given up to achieve the
same level of welfare as the Nash equilibrium in international cooperation.

Define the global welfare as follows:

W = (1= 7)Wi + W, for i € [b,a].
By using this, the welfare gain of cooperation from non-cooperation can be calculated as follows:
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Evaluating this at the steady state, Xf w
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