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These notes refer to the two-country endowment model used as an example in Devereux and Sutherland
(2006, 2007). The model equations are summarised below in their exact and approximated forms.

Model Equations
e The budget constraint of home agents:

Wiy =Wi_irp-++ Y —Cr +api—1(rps — B+ 1) (1)
e Consumption Euler equations:

Cy " = BE [C B~ 141] Ci " =BE [C{ B~ 141] (2)
e Money demand:

My = BYy, My = P7Y/ (3)
e Resource constraint:

Ce+Cl =Y, +Y] (4)

e Return on bonds:

1 1

TRt = 7D, TRt = m (5)
e Bond prices:

Zy = BE [CAPLL] CF Z; = BE, [CohPrH CF (6)
e Endowments:

logY; = Cy logYi—1 +ev log Y} = (y log Y} | +ey~t (7)
e Money supplies:

log My = (prlog Me—1 + ey log M = (prlog My | + et (8)



Approximated model equations
e The budget constraint of home agents:
Wt = %Wt—l + Yt - ét + afg 1+
3 [Yt2 - Ct+a(fy, — fQB*,t)} + 1t + FWifpe
e Consumption Euler equations (combined):
—pCy + pCf = By | —pCii1 + Péfﬂ] +
3B [P C2y + 78 1 — 20Ciatpe i | — 30°CF—
3B POt + Phe 1 — 2001 PB4 | + %PQC’;Q
e Money demand:
M; =P+ Y, M} =P/ + YV
e Resource constraint:
o o N A 1 - A A N
Cot CF =Y+ ¥ + S (CP+ O =Y = 17)

e Return on bonds:

Ppe=—2L, — P Ppes=—ZF, — P}
e Bond prices:
Z;=F [*Pét-u - pt-&-l} + pétJr
s B [P2Ot2+1 +P2, - 2Pét+1pt+1] -3 [PQOE + 27 - 2Pét2t}
Zr = B, [—Pétﬂ - P;ilrl] + pCyt
3E {PQOEH + B2 - QPétﬂPﬁrJ -3 [PQC? + 777 - 20@‘2;}
e Excess return and consumption difference:
Tet =TBt— Bt CP=C—Cf
e Dummy variables:
th = Zt th* = Zt*
e Endowments:
Vi = ¢y Vi +ev V=Y + Ey =t

e Money supplies:

Mt = CMMt—l +emt Mt* = CMMt*_1 + et

(14)

(15)



Zero-order portfolio

Devereux and Sutherland (2006) show that the solution for the zero-order component of portfolios,
@, can be derived using a first-order approximation of the model. This can be written in the form

St+1 _ St 2
AP IR R ARG 20)
Ty = Nxy_q + &4 (21)

where the vectors s, ¢ and x are defined as

~ A A A
St = [ Wi Z8, Z%, } (22)
R N . . R . . A N A ’
a=|C C; P Py itpy fpy Zy Zf Fop CP ] (23)
=Y, Yy M, My ]/ (24)

and the coefficient matrices are constructed from the first-order parts of equations (9) to (17). The term
Gy ¢+ in the budget constraint is replaced with &,. The solution to this system can be written in the form:

St = Fiay + Fosy + F3&, + O (€7) (25)
Ct :Pll't +P28t+P3£t +O(€2) (26)

The solution procedure for & requires expressions for 75 ;41 and C’Brl of the following form

Porr1 = Ri&yq + Rogrpr + O (€2) (27)
CEL = Di&y + Doeryr + D3z + O (€9) (28)

where 2 = [ @y s }/ . These expressions can be obtained by combining (21) and (26) to yield

ce1 = Q1€ + Qaer1 + Q32 + O (€9) (29)
where

Q=P Q=P Q3=I[PN, P (30)

Tz,¢+1 is the ninth element of ¢;11, so Ry and Ry are the ninth rows of ()1 and Q)2 respectively. Likewise,

Cfﬂl is the tenth element of ¢;41, so D1, Ds and Dj are the tenth rows of ()1, Q2 and Q3 respectively.



First-order portfolio

Devereux and Sutherland (2007) show that the solution for the first-order component of portfolios, &,
can be derived using a second-order approximation of the model. This can be written in the form

1211 St+1 = 1212 5t + Ag.’]ﬁt + A4At + A5Et [At+1] + Bft + O (63) (31)
E; [Ct+1} Ct
Ty = N.Tt_l + & (32)
Ty
A; = vech St [ T: S Ct ] (33)
Ct

where again the vectors s, ¢ and x are defined as above and the coefficient matrices are constructed from
equations (9) to (17). The term é&;_17, in the budget constraint is replaced with &, and & is set at
the value derived using the first-order approximation of the model. The solution to this system can be
written in the form:

se41 = Fiwy + Fosy + F3€, + FyVy + F52 + 0O (€%) (34)
Ct :]511’,5+]528t+p3§t+ﬁ4‘/t+p52+0(63) (35)

The solution procedure for & requires expressions for 75 ;41 and ég—l of the following form

Po = [Ro] +[R¢+ [Raile]’ + [Ralu((')" + [°]")
HRaiglel'[el + [Rsr,ile] 2] + [Reli i [7)' [T} + O (€%) (36)
Ch1 = [Do]+ D€ + [Dalile] + Dslu([=7] + [=]")
+[Dalij[e [l + [Dslulel [=']* + [Delis [T} + O (¢) (37)

The appendix to Devereux and Sutherland (2007) shows that these expressions can be obtained by
rewriting (35) as follows

c=Qo+ Q&+ Qo+ Qs(x +2°)+
Qavech (s¢’) + Qsvec (e27") + Qgvech (2727") + O (%) (38)

where time subscripts have been omitted and
Qo=DPivech(Y) Qi=P Qs=[PN, P)] Qi=PX1 Q;=PXy Qs=PXs (39)

X, = LU, @ UsL" Xy = L° {UQ QU+ U, ® UQP’} X3 = LU, @ Uy L"

s[4 2] ne[i]

The matrices L¢ and L" are conversion matrices such that
vech(-) = L¢vec(-),  L"vech(-) = vec(-)

and P is a ‘permutation matrix’ such that, for any matrix Z,
vec(Z) = Pvec(Z')

7 is the ninth element of ¢, so Rl, R, Rs, Ry, Rs and Ry are formed from the ninth rows of Q1, Q2, Qs,
Q4, Q5 and Q6 respectively. Ct 11 is the tenth element of ¢, so Dh DQ, D3, D4, Ds and Dg are formed

from the tenth rows of Q1, Q2, Q3, Qu, Q5 and Qg respectively.
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