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Appendix A: Data description and sources

e Balance of payments, current account, quarterly data - % of GDP: Current
account balance shows the difference between the sum of exports and income receivable
and the sum of imports and income payable (exports and imports refer to both goods
and services, while income refers to both primary and secondary income). The value
of current account balance equals the saving-investment gap for the economy. Source:

Eurostat.

e Sectoral Gross Value Added, quarterly data, current prices, Million EUR:
Output value at basic prices less intermediate consumption valued at purchasers’ prices.
GVA is calculated before consumption of fixed capital. GVA is conceptually close to
GDP (Gross domestic product), but unlike GDP available in a breakdown by branch
of economic activity. The ESA 95 (European System of Accounts) regulation may be

referred to for more specific explanations on methodology. Source: Eurostat.

— Calculation for the series in the paper: i € {Construction, Services} and j €

{Industry, Agriculture}.

Yr — Z@ Yi YnT — Zj Yj .
Yr+Ynr 2ovit> Y Yr+Ynr DYt Y5

e Lending of credit institutions to other resident sectors (breakdown by end-

use), quarterly, EUR MILLIONS: Financing of productive activities.



Calculation for the series in the paper: i € {Construction, Services} and j €

{Industry, Agriculture}.

>, credit; >, credit;
Nominal GDP’ Nominal GDP

e Real interest rates:

Nominal interest rate, quarterly data: Short-term nominal interest rate, in

percents. Source: OECD Economic Outlook 101.

GDP deflator, quarterly data: Price index at market prices (100=2010).
Source: OECD Economic Outlook 101.

Inflation rate, quarterly data: Computed as the 4-quarters difference in GDP

deflator, in percents.

e Interest rates on loans:

Effective interest rates on loans to non-financial corporations (Ger-

many): Rates with a maturity of 1 year and up to 5. In percents.

Source: Bundesbank

Effective interest rates on housing loans (Germany): Rates with a matu-
rity of 1 year and up to 5. In percents.

Source: Bundesbank

Bank rate on loans to nonfinancial corporations (Spain): The average

rate of interest charged on 1 to 5 year loans by commercial banks to non financial

corporations In percents.
Source: Bank of Spain
Average interest rates on mortgages (Spain): In percents.

Source: Instituto Nacional de Estadistica



Appendix B: Detailed Solution of Firms’ Problems

Goods producers:

_ e 11—«
Yie=Ki"Liy

Expected discounted profits:

Et Z:it 681\5,54—1[31}8—1—1}/@54-1 + Qi,s—i—l(l - 5>Ki,s+1

_wi,s+1Li,s+1 - (Rk,i,s+1)Qi,sKi,s+1]

FOCs:

BE; [At,t+1 (Ri,k,t+1)] = BE,

Pii,tJrlQ% + (1 =9)Qit1
At : 0
it

P 1 Yiev1
ii,t—H( — ) I = Wi t+1,
it+1

where Ay g1 = Y69EL and i € {T, NT} and ii € {H,NT}.

Capital producers:

Objective:

Maxlm Qz’,tKi,t+1 - Qi,t(l - 5)K7;,t - Ii,t

Constraint:

I;
Kipp1=(1—=6)Ky+ Ly — f (K’t ) Kiy
it



Q relation for investment:

1
1 fr () K
I Ki: it

Appendix C: Detailed Solution of Bankers’ Problem

Qir =

The program of the bank is as follows:

Vi (NViea (7)) = Be1BAe 1 { (1= 7) NiG) + 7 [ Masy, syr Mazp,, oz, Vi(N(G)))

subject to

Qr,eS7,:(j) + QnreSNTe(J) = Bey1(j) + Biy1(5) + Ne(J),

Ni(j) = BrriQri—157:-1(5) + BentsQnT - 1SNT-1(7) — RtHBt(j) - RfBZ‘(j),
t+1

W(Nt(j)) > A [QT,tST,t(j) - LtB;l(j)} + ANt [QNT,tSNT,t(j) — u By (])} .

Using the constraints, the Lagrangian of the above problem is set up:

L =ESA11[(1 =) {(Riri+1 — RE)Qr:St4(5) + (Rintis1 — RE)QNTeSnTt(J)
—(Rf .y — RIL)Bry + REIN() Y + 1Vira (Nega (4))]

+ [ViN(5)) = Az [QraS0(5) — uBi1(7)] = Avr [@nraSnra(5) — B (5)] ]

Necessary and sufficient conditions for an optimum are:

oL oV,
= Etﬁ/lt,tﬂ (1 - 7) (Rk,T,t—l-l - Rgrl)QT,t + any ,ut)\TQT,t =0,
0S4+ ST,

oL

oV,
=EBAy 141 {(1 — ) (Re.NTt41 — Rﬁl)QNT,t +7 an
OSNT

N

} - MtANTQNT,t =0,

oL

oV,
0B . —E:SA¢ 111 {(1 ) (Rf:d - REH)QNW - -
t+1

T OS Nty

:| + Mt(AT + >\NT)Lt = O,
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pr (Vi(Ne(5)) = A [QreSte(§) — By (7)] — Avr [@nraSnre() — uBf(5)]) = 0.

I conjecture a solution to the above value function which is linear in bank net worth. i.e.

Vi(Ni(7)) = veN(j). Then, it is possible to express the derivative terms in the FOCs as:

oV,
i+l = Vt+1(sz,T,t+1 - Rfil)QT,m
DSt
oV,
t+1 = Vt+1(Rk7NT7t+1 - Rg_l)QNT,ta
OSNT1
Vi1
832;1 = _Vt+1(Rt}jr1 - Rgrl)'

Thus, FOCs with respect to assets become:

BE; [At,t+1 ((1 - 7) + ’YVt+1) (Rk,T,t—H - qu)QT,t} = //Jt/\TQT,ta (1)
BE; [Ass1 (1 =) + 1) (Rinresr — Bity)Qnre] = ANt Qns (2)
P, [At,t+1 (1T =7) +e41) (Rﬁrl - Rfil)} = pe(Ar + AnT) s (3)

Define ;11 = 1 — v + Y1441, substitute the guess into the bank’s program, and use the

law of motion for Ny (j):

Vt(Nt(j)) = MAT Sy Syr,By {Zie{T,NT} PE, [At,t+19t+1(Rk,i,t+1 - Rﬁﬂ@i,t&,t(])]}
—BE; [At,t+19t+1(Rf+1 - R{iﬁBfﬂ(jﬂ + OE, [At,t+1Qt+1(R£1)Nt(j)]

subject to

Z P\z‘(@z’,tsi,t(j) - LtBt:l(j))} < uNi(j).

ie{T,NT}

Using above conditions and the complementary slackness condition, the value function



can be rewritten as:

ViNi(J) = e N () + BE, [At,t-i-th—&-le_th(j)] .

Hence, we can express the marginal value of net worth as:

E; [A 1019 RE
v, = 5 t [ tt+1° 541 t+1:| ‘ (4)
L —pu

From the complementary slackness condition, one can obtain:

E, [A; 10191 R2 N,
[y = maz 1 — 5 t £ L4195+ 1441 t} . ,O <1 (5)
Ar(QreSty — LtBH.l) + ANt (QNT SNty — LtBt+1)

It is useful to note that bank leverage is same across all individual banks, and it is equal

QST+ +QNT,tSNT ¢
to N, .

Aggregation:

Total banking net worth is the sum of existing and entering bankers’ net worth:
Ny = Ny + Ny, (6)

where N, indicates existing banker net worth, and N, is entering banker net worth. Ex-
isting bankers carry out the earnings from the assets they held in previous period net of the

cost of deposits, with a continuation probability of v:

Neyr =7 [(ZT,t + (1 =9)Qrs) Sri-1+ (Znrt + (1 — ) Qnrt) SNT2-1 — Rth — RfBﬂ .
(7)
Entering bankers receive start-up funds from the household that they are a member of.
These start-up funds are a fraction of the assets that the exiting bankers bring back to the

household. Without loss of generality, let % of exiting bankers’ assets are transferred to



entering bankers within the same household, and then new banker net worth becomes:

Npt=¢€[(Zrs+ (1 —=96)Qrs) Stt—1 + (Znrt + (1 — 6) Qn1t) SNT 1] - (8)

Now, equation (29) can be rewritten as:

Ne= (y+¢)[(Zri+ (1 —0)Qryt) Sti—1 + (Znrt + (1 —0) Qnrt) Snrt-1]
- (Rth + Rfo)

(9)

Equation (9) tells that the ex-post returns on non-financial firm assets are the main
sources of fluctuations in net worth. Moreover, in any sector, a change in the valuation of
capital affects both the bank net worth directly through itself, and indirectly through its

impact on the other sector’s returns.

Appendix D: Derivation of the Net Foreign Asset Equation

When there is a market for international deposits, the trade is no longer balanced. In
equilibrium, the market for deposits clear, and each country’s net foreign assets entering
period t 4+ 1 depend on interest income from deposit holdings at Home and Foreign banks
entering period ¢, labor income and net investment income from traded and non-traded
sectors, and the amount net worth that is brought by the exiting bankers net of start-up

funds provided to new entrants. Equilibrium requires that the following conditions hold at

Home:
T/ = (1/2) [& (Beyi1)?] (10)
Bii1 = QriKrpp + Qnre Kyt — Ny — By (11)
Iy = QitKivy1 — Qin(1— 0K,y — Ly i€{T,NT} (12)



M= (1—v—2)[(Z]'+ (1 =0)Qrs) K1t + (ZN" + (1 — 0)Qn1s) Kt
~(1=7) [RI'B, + RI B;] .

(13)

After imposing these conditions and their Foreign counterparts to Home and Foreign

budget constraints, we can obtain the following identities for Home and Foreign households:

&Biys1 — Bl + Co — Ny = &R B,y — RIB; + YR (Qri—1 K7t + Qnri—1 KNty
—Ni1) +wryLry + wyreLnry — (1= 0) [Qre s + QN K nre) — (Ire + Inte)
+(1 =y =2o) [(ZF + (1= 0)Qry) Ky + (ZNT + (1 — 6)Qnry) Knr]
+(1 =) (R{" — R{)B;

B{ * * I B} * * * * * * *

“EL = B+ Cf = Nf = 220 — RIYB., + 9 R Qy o Ky + Qivre 1 Kivrs

—N{ ) + w%,tL},t + w}kVT,tL}kVT,t —(1-9) [Q},tK;’,t + Q?VT,thkVT,J - (I%,t + [}:fT,t)
H(1 =" =) [(Z7 + (1= 0)Q7,) K7y + (21 + (1= 0)Qiry) Kiiry]

+(1 =) = R™) B,

Multiplying the Foreign condition with &, and subtracting it from (38) yields an expres-
sion for Home net foreign asset accumulation as a function of cross-country differentials of

consumption, bank net worth, labor income, and profits of capital producers and banks:



<€tB*,t+l - Bf+1) + % (Cy = &CF) — (Ny — &NY))
= % &t (RtH* + Rf*) B.;— (Rf{ + RtF) B:) + % (wT,tLT,t +wyri LTy — & (w;tL;,t + w*NT,tL}kVT,t))

—3& [REY (U + 1)) Qi Ky + Qi Kry — Nisy))

—3(1=9) [QT,tKT,t +Qnri KNt — & (Q;,tK;,t + Q?VT,tK;/T,t)]

—3 Iy + Inte — &Iy + Tiypy)]

+5(1 =y =) [(Zri + (1 = 8) Qry) Kry + (Znrs + (1= 0) Qnre) K]
—3& (=" =) [(Z5, + (1 =0) Q%) K7y + (Ziery + (1= 0) Qiere) K]
—5 (R = R{)Bf — &(R{™ — R{"*)B.]

+% [’YRF(QT,tﬂKT,t + Qnr—1 Knryp — th)]
1
2
1
2

(14)

And, the current account of Home economy by definition equals:
OAt - ft (B*,t'i‘l - B*,t) - ( :_’_1 - B:) . (15)

It is useful to note that when log-linearizing zero steady state variables, I evaluate them

at the steady state of consumption levels as standard in the literature.

Appendix E: Solution of the Bankers’ Problem Under Central Bank’s
Asset Purchases

The program of the bank is as follows:
Vs (N (7)) = Bea B { (L= ) Ni(G) + 7 [Mazsy sy, s Mazn,,,,m;, Vi) }

s.to

QrtS74(j) + @nreSyr () + BY () = Bisa(h) + Biya (4) + M),



Ni(j) = ReriQri1SK7—1 () + RNt @1 SRpe 1 (1) + REBL (7) — R{ Bi(j) — Ry B (j),

Vi(Ni(5)) = Ar [QreST.(5) — uBi1 ()] + vt [@nreSRre (3) — wBf1 ()] + AeesBi (7).

Using the constraints, the Lagrangian of the above problem is set up:

L =EfAa[(1 = ) {(Rera41 — R QraST () + (Rentis1 — Te41) @1 Shr, ()
+(Rgr1 — RE)BY(G) — (REy — REL)BE + REDN(G) Y + Vi (N (7))
+ue [Vi(Ne(5)) = Ar [QreST,(5) — uBr1 (7)) — Anr [@uvreShor () — uBi (7)) — Aees Bl (7))

When the incentive constraint is binding, the FONCs yield

oL aV,
35:[& =EiBA 111 [( =) (Rigsr — R )Qre + &Sf:] — A Qry = 0,
oL aV,
m = Etﬁ/lt,t—i-l |:(1 - 7) (Rk,NT,t—‘rl - Rﬁl)QNT,t + /7851]:;2:| - Mt/\NTQNT,t - 07
oL oV,
aBg = EBAt 141 {(1 — ) (R 141 — Rfil) + 8521} — pAgce = 0,
oL aV,
oB* = —E;B8As 411 {(1 -7) (Rﬁrl - REI—I)QNT,t - 705;;2] + pr(Ar + Ant)ee = 0,
t+1 s

pe (Ve(Ne(5)) = A [QraSra(d) — uBi1 ()] — Avr [@vreSnrie(§) — 4B 1 (7)) — AsesBi(j)) = 0.

I conjecture a solution to the above value function which is linear in bank net worth. i.e.

Vi(Ne(j)) = veIN¢(j). Then, it is possible to express the derivative terms in the FONCs as:

WVipr
W = Vt+1(7“k,T,t+1 - rt-i-l)QT,ta
Tt

Vg1
Y Vt+1(7’k,NT,t+1 - 7“t+1)QNT,t,
aSNTt

10



Vi

8Bt*+1 = _Vt+1(R£i-1 - Rﬁi—l)'

OVis1

8Btg = Vt+1(Rg,t+1 - R{il).

Thus, FOCs with respect to assets become:

Etﬂ/lt,tﬂ [((1 - ’Y) + VVt+1) (Rk,T,t+1 - REH)QT,J = Mt/\TQT,t; (16)
EeBAver1 [(1 =) + vis1) (Rinrier — RO Qnre] = ANt Qns, (17)
EiBA e [(1—7) + y0is1) (Rgpr — Rity)] = pdmes. (18)

PE, [At,t+1 (L =7) +41) (Rfﬂ - Rﬁl)} = pu(Ar + Anr)u (19)

Define ;11 = 1 — v + 1441, substitute the guess into the bank’s program, and use the

law of motion for Nyy1(j):

Vi(N:(7)) = maxs, Syr..,BY {Zie{T,NT} PE, [At,t+19t+1(Rk,z‘,t+1 - Rﬁﬂ@i,tsi,t(j)}}
+PE, [At,t+1Qt+1(Rg7t+1 - Rtlil)Bg,t-i-l(j)}
— BB [Aesi1Qui1 (RE — R Br ()] + BB A1 Qe RE N ()]

subject to

> MiQiiSis — uBf)] + AecsBl(j) < viNi(h).
i€e{T,NT}

Using above conditions, the value function can be rewritten as:

uN(j) = e Ne(3) + BE, [At,tﬂQtHRfith(j)] .

11



Hence, we can express the marginal value of net worth as:

E, A1 RE
v, = 5 t [ tt+195+1 t.A,_J ‘ (20)
L —pu

From the complementary slackness condition, one can obtain:

BE [Ap 141 (1 4 1y41) VY]

e {1 ) </\T [QreSr4(5) = uB1 ()] + Avr [QnreSnre(§) — 6B (7)] + Ascs BY (4)
(21)

,0p < 1.

Appendix F: Solution of the Bankers’ Problem Under Central Bank’s
Liquidity Facilities

The program of the bank is as follows:

Vit (Niea (7)) = BeaBA 1, { (1= 9) Ni(G) + 7 | Mazs,  sr, o Mazs, v VNG| |

QrS7(J) + QnreSnre(d) + BY(§) = Bia(j) + Brq(5) + Ne(4) + My (5),
N:(j) = RirsQri—1574-1(3)+ R N1 QNTt—1SNT -1 () +R{BY_ 1 () — R B,(j)— R} Bf (§)— R} Myy1(j),

Vi(Ne(3)) > A [QT,tST,t( ) — ubBi )] + AnT [QNT,tSNT,t( ) — B () — Mia(y )]
+Aees(BY(5) — Mi1(5)).

Using the constraints, the Lagrangian of the above problem is set up:

L =B [(1 = ) {(Rerarr — REL)QraST () + (Renrarr — R QN1 SRer ()
+(Ryer — R BY(7) — (R, — Rif) Bl + RELNG())
—(Rty — RE)Mea ()} + 7Vera (Nega ()] + i Vi(Ne () = Ar (@157, (5) — uBf1 (7)]
—Ant [@n1eSN7,(7) — uBi 1 () = M1 (§)] — Aees(BY () — My (5))]

When the incentive constraint is binding, the FONCs yield

12



oL oV,
=EBAy 141 {(1 — ) (Rerp41 — Rgrl)QT,t + &SfH] — ueArQry =0,
Tt

0S4+
oL v
DSnTs = KB 141 {(1 =) (Ri,NTa41 — Rl{il)QNT,t + 735;;] Az Qnrs =0,
oL Vi1
6_Bf = Eefdren [(1 =) (Bgp1 — Rﬁl) + 78—%} — wAecs =0,
oc aV,
OB, = —E;844 111 {(1 -7) (Rfji—l - Rtlil)QNTﬂf - ’yas;z:t] + (A + Anr)e = 0,
t+ |
oL Vv,
OM; = B {(1 —7) (Rﬁl - RtIiI)QNTJ - 735;:,5} + ui(Apes + Ant) =0,

1e(Vi(Ne (7)) = Ar [QreSra(5) — By ()] — Anr [@nraSnre(§) — uBfiy (7) — My ()]
_)\ECB(Bg(j) — M;14(5))) = 0.
I conjecture a solution to the above value function which is linear in bank net worth. i.e.

Vi(N¢(7)) = 4 N¢(j). Then, it is possible to express the derivative terms in the FONCs as:

g‘g;; = Vet (T 101 = 1) Qe
S;E:t = Vi1 (ThNT 41 — Ter1)QNTts
gg = v (B — Ria),
g]‘\/;;ll = v (R - Rgrl)a
aa‘ggl = vert(Rgers — Rity).

Thus, FOCs with respect to assets become:

EeBArerr [(1 =) + i) (Riresr — REDQre] = muidrQre,

BB [(1 =) + wis1) (Renter — RE)Qnti] = dAnTQnry,

13



EiB A [(1—7) + y0is1) (Rgpi1 — Rity)] = pdmes. (24)
BE; [Arpir (1 =) + i) (R — RED)] = O + Ane ) (25)
PE, [At,tJrl (1 =) +yveer) (B — Rﬂﬂ} = u(Aecs + Ant)- (26)

Define ;11 = 1 — v + Y1441, substitute the guess into the bank’s program, and use the

law of motion for Ny 1(j):

Vi(Ne(j)) = marg;,Syr,.,BY {Zie{T,NT} PE; [At,tJrthJrl(Rk,i,tJrl - Rfil)Qi,tSi,t(j)}}
OBy [Ar i1 Qi1 (Ry i1 — R Byaya (7)) — BBy [Arei1Quga (B — RE) My (j)]
—PE; [At,t+19t+1<R£L1 - RE}—I)B;J,-I(j)} + BE, [At,t+19t+135r1Nt(j)]

subject to

3 NQueSield) — uBra ()] = ANt M () + Apes(BI(G) — Mina (7)) < uN(j).

ie{T,NT}

Using above conditions, the value function can be rewritten as:
VeN{(J) = e N (5) + BE, [At,t+1Qt+1Rﬁ1Nt(jﬂ .

Hence, we can express the marginal value of net worth as:

E; | A 14192 A
vy = OE, [ tt+1 t+1Rt+1} . (27)
L=

From the complementary slackness condition, one can obtain:

BE¢ [Ag, 141 41(1 + re41) Ni

,ut:mam{l( ),0}<1.
A [QreSte(i) = 0B )] + Avt [QnTSnTa () = 1Bfs (1) = M1 ()] + s (BY (3) = Mes1 (7))
(28)

14



Appendix G: Modifications in the Net Foreign Asset Equation under

Central Bank Asset Purchases

Equilibrium under central bank asset purchases requires that the following conditions hold

at Home:
T/ = (1/2) [& (Buan1)’] (29)
T (Rt — Rg,t) QT,tflsT,tflgo%?Zfl + (RNt — Rg,t) QNT,thSNT,tflgoqfvn%{)t71 — Ty
t — 9 )
(30)

Biyg=(1- Spg{?p)QT,tKTJ-i—l +(1— ¢1]</T?p{)t)QNT,tKNT,t+1 + B} — Ny — B}, (31)

ump ump
ery QriKri + oy QN Knri

9 _
BY = 5 : (32)
Iy = QinKiy1 — Qin(1 —0)(Kiy) — Liy 1€ {T,NT} (33)

Up, =(1-7- 5)[(ZtT +(1— 5)QT,t) Kt + (ZtNT + (1 — 5)QNT,t) KNt

—ory’ (ZF + (1= 6)Qry) eV Kpy — ONT (ZN" + (1= 6)Qnry) eV Ky, (34)

umngiK7+“‘mP7Q 7,I( R *
—|—Rg7t(pT7t 19T, t—1 K714 L%’é\rT,t 19NTt-1 NTt]_(l_r-)/) [R{{Bt—l—RtFBt}

Conditions that apply to Foreign are as in Appendix C. After imposing these conditions

to Home budget constraint one can obtain:

ump ump
oy QUKo ip1+onT  QNT, KNT 141 )

§eBy i1 — Bfﬂ +C,— N, — ( 5

— &RP*B,, — REBf — yRUN,_y — (Iry + Inry) + wry Ly + wnraLyre + T
+Qri 1 K yRE+ (1 — v —&)Rypry — (1 — 5)%
oy (Gt (L = )Ry
+QnTi—1 Enre[y(14+7) + (1 —v — )1 + e nre) — (1 — 5)€w§VT QNT.t

QNT -1

um; —Y— —yRH *
ity (U (1= oy — o) Ry )]+ (1= ) (BRI — RE)B;.

(35)

Multiplying the Foreign condition with &, and subtracting it from (35), imposing T; =

&7, and dividing the resulting identity by 2 yields an expression for Home net foreign asset

15



accumulation as a function of cross-country differentials of consumption, bank net worth,

labor income, profits of capital producers and banks, and central bank transfers:

(SO;T?pQT,t K141+ N @NT 1 KNT 141 )

(&Buss1 — Biyy) + 5 [(Cr = &CF) — (N = &N7)] — f
=3 (&R + Rf*)B.y — (R + Rf) Bf) + 5 (wrtLry + wyreLnrye — & (Wi Ly + i Lvry))

+1 VR (Qry1Krs + QN1 Knr — Nio1)]
1
)
1
)

—5& ['Y*Rf* (Q},tflK;,t + Q*NT,tflK]t/T,t - Nt*—l)]
—3(1 = 0) [QreKri + QnraKnrs — & (Q5 Ky + Qi Kiiry) ]

—% [IT,t + InTy — & (U7, + IKIT,t)}
<(1—w—e>Rgt—vRtH . (1—w—e>Rk,T,t)
4

ump
+90T7t,1QT,t—1KT,t 2

um —y—&)Rgi—R e .
+<70NTZ,)t71QNT,t71KNT,t <(1 s )fg LT ] ;Rk,NT >
—36( =7 = &) [(Zh, + (1= 0) Q1) Ko+ (Zhrs + (1= 6) Qivry) Kivry]

2
—3l(R{ = R]) By — &(R{™* — R{™)B.4].

(36)

Appendix H: Modifications in the Net Foreign Asset Equation under

Central Bank Liquidity Facilities
Under liquidity facilities, similarly,

(Rt — Rgt) QT,thT,tA(P;?Zfl + (Rt — Ry4t) QNT,tASNT,tA(P%%A - T

T, = 5 . (37)
By = QriKrpi1 + QnraKnrgpr + B — Ny — My — B4, (38)

g, =(1—y—-)[(Z] + (1 =8)Qry) Kry + (ZN + (1 = 6)Qnry) Knry
+Rg,t> @;T:leT,tflKT,t+@gngﬂ?t,1QNT,tflKNT,t] (39)

—(1—7) [(RtHBt + RfBZ‘) + Rm,t(w%?leT,thT,t + QO%%AQNT,tAKNT,t)}

16



with
ump ump
ory Qrilriv + Oy QN KNT 11
5 .

My — BY = (40)

And the above conditions lead to:

wum wum
or QT Kr 1 +oN ONT  ENT 141 )

(&Buin1 — Biyy) + 5 [(Cr = &CF) — (Ny — &N} — ( 1

E(R{™ + R{™)B.y — (R + Rf') B}) + 5 (wryLry + wnri ey — & (Wi, Ly + wip Livry))

+% [’YRF(QT,tﬂKT,t +Qnri—1 KNt — th)]
1
2
1
2

—% [IT,t + InTy — 5t<1;’,t + IXTT,t)}

ump (1—y—€)Rgi—yRE (1—y)R™
+S0T,t_1QT,t—1KT,t< e

((1*wf8)Rgt7vR{I _ (17w)R§”>
4 2

+90?]<1T;L“1?t—1QNT,t—1KNT,t
+%(1 —v—=e)[(Zrs+ (1 =9)Qry) Kry + (Znre + (1 = 0) Qnry) Knry]
=560 =y =) [(Z5, + (1 =) Q1) Ky + (Zars + (1= 0) Qury) Kivery]

—3[(R — RI)Bf — &(RI™ — R{™)B.).
(41)
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Tables

Table 1: Quantitative Model Summary

Euler equation, domestic deposits

C, " = BRE K, [C. ]

Euler equation, deposits abroad

Cr7 (U4 B ] = BRIGE, [BEfrcrt]

. wL‘Pl
Consumption-labor trade-offs wry = C_Tp’t
t
@LiPr,
w _ :
NTt C, 7

Demand functions

—w
RPu.q
Cuye=an (RPT t) Cry

Cpe=(1-an) (ggii) Cry
Cri=ar (RPr.) " Cy

Cnri=(1—ar)(RPnr:) " Cy

Price indexes

P};w = aHP];“ + (1 - aH)P};“

1= aTP;;” + (1 - aT)P}(T'jt

Labor Demand

wrt a «@ —Q
RPu. — (1 — a)e T’tKTyt LT,t

WNT,t  __ _ «@ —a
RPyey = L= ) BNT "Ly

Gross profits per unit of capital

Zry = OZRPH,tKT,taflLT,tlfa

_ —1 l—a
Znti = RPN KNT @ Ly ™

Ex-post Return to Capital

BE: A1 R g41] = BBy | Ay gy 2t Gatn 100

Tt

BE, [Ay 141 Rk N1 141] = BE, [At,t+1 Izt Qntesr(1-0)

Tobin’s Q

QNT,t
QT,t - 1; f
1—f1( D¢ )KTJ
QnTe = - VT =
_fl(m) NT,t

Resource constraints

KT}to{LT)tl_a = CH,t + C;Lt + IT7t

l-a _
Knrt*Lnte ~ % = Cnrt + INTt

Laws of motion of capital

Krip1=(1—-0)Krs+ I — f(;lgTTtt VK1

Knrip1 =1 —=8)Knrt + InTi — f( Inze VENT ¢

KNt

No-arbitrage condition

QriKri41 = QreSTt

QnT i KNT 41 = QNTtSNT

Excess returns on bank assets

BE¢ [At 4141 (Rier41 — RELL)] = Ao
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Table 1: Quantitative Model Summary (Continued)

BE¢ [At 14141 (Re NTa1 — REL)] = Anrpe

BE: [At,t+1Qt+1(R£;_1 - Rg.ﬂ] = 14(Ar + ANT) 1t

Shadow marginal value of

net worth

Q=(1—7+71)

Marginal value of banks’

net worth

BB A1 Q1 R
Ve = 1—p

Banks’ Lagrange

multiplier

_1_ BE:[Ar, 141941 RE | Nt
Ht = AT(Qr STt~ Bf ) FANT(QNT tSNT,t— e B 1)

Aggregate net worth

Ne=(v+e)[(Zre+ (1 —0)Qrz) STt-1

+ (Znra + (1 =0) Qnry) Snri—1] — 7 (R By + Rf BY)

Deposit market clearing

QT,¢57 + QnTtSNTt = Bey1 + Bfy 1 + Ny

Net foreign asset position

(&tButy1 — By 1) + 5 [(Ct — &CF) — (Nt — &)
=3 (& (Rf™ + R[™) B.r — (R + R{) B} ) + 5 (wT,tLT,t +wNTtLNT,t — &t (w’;“,tL;",t + w7VT,zL7VT,t:
+1 [YRE(Qr—1Kr: + Qnri—1 KNt — Nio1)]
—3& [REY (14 )@ 1Ky + Qivroa Kirr — Nimy))
-1(1-9) [QT,tKT,t +QNTtKNTt — &t (Q’itK},t + vaT,thvT,t)]
—% [IT,t +InTe — &e(I7, + IJ*VT,t)]
il —v—e) [(Zr+ (1 =8 Qru) K1+ (Znre + (1= 8) Qnrye) KTyt
—36 (-7 =) [(Zr + (1= 9)Qhy) Kiy + (Zire + (1= ) Qivay) Kierd]

—5 (BRI = RO)Bf — &(R{™ — R{"*)B../]
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