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1. Planner’s Problem (Benchmark Version)

The equilibrium of the economy detailed in Section 5 of the paper consists of a set of functions de..n-
ing the behavior of consumption, investment, output, etc., as functions of the model’s exogenous
shocks and capital stocks. For calculational ease, some additional variables are introduced. These
include lagged labor services, LN,Erl = Ny for each sector. To ease working with the endogenous

discount factor setup, de..ne an auxiliary variable, =, as follows:
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The law of motion for = is given by:
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An analogous version of = exists for the foreign country. Finally, for notational brevity, | have
replaced the traded and non-traded sectoral production functions with f and ¢, respectively and
have introduced the following functional simpli..cation:
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where an analogous version of T exists for the foreign country.

The model is solved by considering the problem faced by a social planner who chooses a sequence

TR T TR NT TR* NTx S, TR S,NT S, T Rx S,N T'x S, TR S,NT
{C L N N ) 7Ltawt7wt7M Nt M Nt LNt-|—1 7LNt+1 )

STR* SNT* iTR NT ‘TR NT' kTR TR
LNt—H LM+1 AN AN ¥ *7Zt * +17kt+17 t+1*akt+1 ,Bt+1,82t,84t,22t,,24t, @t 7@15 »

@’iI’R*7 @iVT*,(I)g’R’ (I)I{VT’ (I,;:TR*’ (I)i\[T*, )‘tTR7 )\iVT’ )\z’]%k,)\tNT*7 \Ith7 \IJ%NT, \IJI{VT*’\I,ZV, F;?Q7 Ff4, FtZ2’ F?}
to maximize:
o
g = {Eo Z Aru (ctTR,céVT,Lt)
t=0
twy (1= L — NP — NNT)

]VTR
o (L™ - ¢ (e ) £

NT S NT NNT s NT

(I)TR (LNerﬂl“R MS,TR)
LNSNT _ nfS, NT)

t+1
TR i\ 7R
-7 o ) 477

M (
(1
AT (7 M -1 =8k —¢ (k;;) k{VT>
( al Ry (KR NPTR) 4 a g (YT NPT o
\ (TR +iTR) /it = (T +iPT) /i? + (1 + Re) Bi— B )
N (g (T, NSNT) — (N7 +iT) Jpie + [T (521 + qrear)])

_ —r —(1+p) —f .
+Iy2 (p§282t [1+qt1 P <ﬁ> + (p{VT) g <ﬂ> ] - (Ct[VT—Fll]gVT))
w9 w3
w —P
+ Iy <Z4t q; < 3> 52t>}
w5

+(1 —n) {EOZA* (TR* NTx L*)

+wy (1= Lf = N — NNT¥)

/\TR ’th+1

4B



" N{ R N
+OF B <LN§$R —¢ (—t ) LNJTR )

v (LN NNT= [ NSNT
t+1 LNf N T'x 3
o
7;TR
X = @ =R — o | S |
NT NT NT _ng )\ T
+>\t ('th—i-l* - )kt - ¢ (kNT*> kt )
t
+\IJ§VT*< Mg (kT NPNTE) = (T 4T Jpie + {piw <22t + ESM)D
* * * * 1
ol ( TR (kTR NSTR ) - ( TR 4 T )/Pf3 - [Z2t + 23 + 2y — 5334)

2 [ 20 1 (wWa\ P NTe\P—L (wa) TP NT% |, NTx
+I} (pt 2ot [qt <W5> + (pt ) <W3> +1 ( + 1 )
ws\ *
w5

TR \NT \TRx \NT
G?Rv(ai]&\mt G?R*a @i\]T*v @?R7@5T7¢?R*7<I>£VT*> )‘t 7)‘t 7)‘t *7 )‘t *v\Ijijfgv \Ijé\[Tv\Iji]EVT*v \Ilgvvr?

Iy, Iy, I are Lagrange multipliers, and are interpreted as utility-denominated shadow prices;
o'k, oNT ©TF and ©NT* are the marginal products of labor services; ®7%, ®NT T and

®NT* gre the marginal products of labor; A%, \NT \TEx  \NT*

, are the marginal products of
capital; W5 is the price of domestic tradeables, N7 and WNT* the price of domestic and foreign
non-tradeables, respectively, and W is the price of foreign tradeables; and the I's are the compos-
ite shadow prices of the domestic and foreign consumption and investment goods. The ..rst-order

conditions for an interior solution are:
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In the above expressions, D; denotes the partial derivative of the function in precedes with respect
to that function’s jth argument.

To complete the description of the model’s solution, four additional steps are necessary. First,
the four resource constraints are combined into a world resource contraint (A49) after ..rst order
conditions are taken. This allows one to eliminate variables z3 and s3 outright and any U terms
in the ..rst-order conditions for 22 and z4. Second, the evolution of the domestic discount factor is

given by:
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The foriegn discount factor evolves identically, dicering only by the usual notation. Third, one
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needs to include the two equations de..ning the law of motion for the auxiliary variables = and =*.
Finally, the terms of trade and relative prices of non-tradeables are de..ned using a series of “fow”
equations the make use of the shadow prices discussed above. Speci..cally,

¢ = T3t /T3

(Note that from 13(a) and 13(c), s4 and z4 have the same price as domestic and foreign traded
goods, respectively. Thus, the shadow prices of s4 and z4 can be used to de..ne the terms of trade.)
The relative prices of non-tradeables are given by:
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Composite prices are determined again using the shadow prices described above and the aggregation
procedure described in Section 4.3 of the text. It follows that:

WP - TP
pis = T2,
ipt = T,
I
AT A
PPt = P,
uPp = g

This completes the description of the equations describing the model’s solution.

The model’s solution proceeds in two steps. First, the set of e€ciency conditions, constraints,
identities, and Fow equations describing this economy is linearized by taking a ..rst-order Taylor
series approximation around the model’s steady state. This yields a system in which the variables
are expressed as percentage deviations from steady state. That is, m: = (m; —m) /™, where ™
is the steady state value of m. For small percentage deviations, m: ~ In (m;) — In (T0), the data
generated by the model can be compared to actual logged data. The resulting linear system was
then solved using the King and Watson (1995; 1998) algorithms.

2. Planner’s Problem for “No Capital Trade” Model Variant

The equilibrium of the economy detailed in Section x is obtained by solving the problem faced by a
social planner who chooses a sequence {cp;,cgy,cf B, eNT, Ly, NTE NNT ¢, Chp eI’ eNT* 1x w,,
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As before, the four resource constraints are combined into a world resource contraint after ..rst
order conditions are taken. Prices are determined in a manner similar to that in the baseline model.
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