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Supplementary

Appendix
The Dynkin Operator

Let t =ty + At and assume that the third partial derivative of J(.) is bounded. By applying
Taylor’s series theorem, the mean value theorem for integrals, and taking the limits as equation (60)
becomes:

](W(tO)JP' T, tO) = Trnr?af}.))i[f U(m(t)' t)]dt + EU(W(tO)'PJ r, tO))

+edt + JyE(AW) + J,E(dP) + JLE(dr) + Jyp E(AWAP) + ], E(dWdr) (A1)
+JrpE(drdP) + 0.5/,,E(dP)? 4 0.5/, E (dr)?]
However, the net foreign debt constraint (Equation (56)) and Equations (1) and (2) give:
E(@wW) = [wyW(ag —ap +¢c/Q — cB/H) + m — Px + W (ap, + c®/H)]dt (A2)



E(dW)? = [w2W?(0, — )" + 20, W, (0, — ) + W22

+2per2(lpp(w1 - w%)(aq - lljr) + (1 - wl)lpplpr) + (1 - w1)2W2¢1§]dt (A3)
E(P) = a,Pdt (A4)

E(dP)* = o2P%dt (A5)

E(dr) = k(6 —r)dt (A6)

E(dr)? = o2dt (A7)

E(AWdP) = [WPpy,0,(w1(04 — ¥r) + ;) + (1 — w )WPo, 3, |dt (A8)
E(@wdr) = [o,(w0,W (o, — ¢r) + Wih,) + (1 — w0 )Wo,ppripy|dt (A9)

E(dPdr) = p,r0o,0,Pdt (A10)

Substituting Equations (A2) to (Al10) into Equation (Al), and noting that
E(J(w(ty),P,7,t)) =J(w(ty),P,r,t) , the continuous-time version of the Bellman-Dreyfus
fundamental optimality equation is obtained, which is of the form:

0= max[U(m(t), £) +J; + Jw@: W (@q — an +¢/Q = ¥ /H) +m — Px
+W (ay + cB/H)) + J,(apP) + J,x(0 — 1))
+wp WPpproy(w1(0g = %) + 1) + (1 — w)WPG,)
+0.5]uy (W2W2 (0 — )" + 20, Wi, (0, — P, + W2p2

+2.0er2(¢p(w1 - w%)(Uq —)+ (1 - wl)lpplpr) + (1 = w)*W2P))
+0.505P%J,, + 0.507 )] (A11)
In compact form, Equation (A11) can be expressed as:
&®(m,D,B; W,P,r,t) = U(m(t),t) + L(J),

where L is the Dynkin operator over the variables W, P, and r. This operator is defined as:
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LY) =] + JwwW(ag — ap +¢/Q — cB/H) + m — Px

+W (ap + cB/H) + ] (a,P) + ]k (8 = 1)) + Jyp WPppr0p(w1(og — 1) + )
+ (1= w)WPaP,) + 0.5],, (W2W?2(0, — )" + 20, W2, (0, — P,) + WPp2

+2per2(¢p(w1 - a)%)(o-q - wr) + (1 - wl)lppwr) + (1 - w1)2W2¢;§) + 0-50-§P2]pp +
0.507 ] (Al12)
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