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A Appendix

A.1 Calibration Table

Parameters Description Country H Country F

US Euro Area China
Preferences
0; Elasticity of substitution 1.51 1 1
A; Weight of leisure 1.8 1.8 1.8
B Subjective discount factor 0.99 0.99 0.99
Goods Production
Agi Goods sector productivity level 1 1 1
a; Share of capital in output 0.36 0.30 0.30
d; Depreciation rate of capital 0.025 0.025 0.025
Pl Persistence of TFP shock 0.96 0.96 0.96
o%,i Variance of TFP shock 0.007 0.007 0.007
Banking Sector
Agi Bank sector productivity level 1.84 1.5 1.5
Ki Share of labor in loan prod. 0.10 0.10 0.10
pt Persistence of bank prod. shock 0.963 0.963 0.963
0., Variance of bank prod. shock 0.00076 0.00076 0.00076
Open Economy and Gov’t
n; CES b/w home and foreign goods 0.60 0.40 0.40
Vi Openness parameter 0.25 0.25 0.25
Vi Home bias parameter 0.84 0.09 0.09
n Population parmaeter 0.37 0.63 0.63
XDij Country premium on deposits 0.01 0.012 0.012
XQij Country premium on loans 0.01 0.0119 0.0121
X Bij Country premium on bonds 0.01 0.0119 0.0121
Ygou,i Share of gov’t expenditure 0.20 0.40 0.40
P ovi Persistence of gov’t exp. shock 0.80 0.80 0.80
0'% Variance of gov’t exp. shock 0.01 0.01 0.01

gov,i

Table 1: Model calibration parameter values.

A.2 Data Description

All data used in this paper is of quarterly frequency The data covers the period
from 1996Q1 until 2015Q4 except for Euro-area loan rates which are 2003Q1-2015Q4.
Variables are not seasonally adjusted and are in percents except the deposit and loan
series for the US.

US:

Deposits: Deposits, All Commercial Banks (Series ID: DPSACBM027SBOG),from
the Board of Governors of the Federal Reserve System; release H.8: Assets and Lia-
bilities of Commercial Banks in the United States (Seasonally adjusted; in billions of
US Dollars).

Loans: Loans and Leases in Bank Credit, All Commercial Banks (Series ID:
LOANS), from the Board of Governors of the Federal Reserve System; release H.8:
Assets and Liabilities of Commercial Banks in the United States (Seasonally adjusted;
in billions of US Dollars).

The Lending Rate: Bank Prime Loan Rate (Series ID: MPRIME) from the Federal
Reserve Economic Data (FRED), Federal Reserve Bank of St Louis.



The Deposit Rate:.3-Months Treasury Bill: Secondary Market rate (Series ID:
TB3MS), from the Board of Governors of the Federal Reserve System; release H.15:
Selected Interest Rates.

Loan Premium: constructed as the difference between the lending and deposit
rates.

Euro-area:

The Lending Rate: Bank Interest Rates - Loans to Corporations with an Original
Maturity of up to one year - Euro area (Series ID: MIR.M.U2.B.A20.F.R.A.2240.EUR.O),
from European Central Bank, Statistical Data Warehouse.

The Deposit Rate: 3-Months or 90-day Rates and Yields: Interbank Rates for the
Euro Area (Series ID: IR3TIBO01), from OECD, Main Economic Indicators.

Loan Premium: constructed as the difference between the lending and deposit
rates.

All data series for calculating cross-country correlations are filtered with a 7 filter
at the business cycle frequency to be consistent with the simulation based moment
output of Dynare (7).

China:

Data for the financial variables of China are from the dataset of 7. The variables
used for China are!

The Lending Rate: the People’s Bank of China benchmark 1-year lending rate.

The Deposit Rate: the People’s Bank of China benchmark 1-year deposit rate.

Loan Premium: constructed as the difference between the lending and deposit
rates.

!The detailed methodology of the construction of the lending and deposit rates are described in
>



A.3 Impulse Responses

Figure Al. Responses of loan demand elasticity measures for the US (Home country
- blue solid) and Euro area (Foreign country red solid) to a 1% positive bank
productivity shock in the Home country.
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Figure A2. Responses of loan demand elasticity measures for the US (Home country
- blue solid) and China (Foreign country red solid) to a 1% positive bank
productivity shock in the Home country.
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Figure A3. Impulse responses of key financial variables to a 1% positive Home
country bank productivity shock for the US (Home country - blue solid) and the

Euro area (Foreign country - red solid) calibration.
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Figure A4. Impulse responses of key financial variables to a 1% positive Home
country bank productivity shock for the US (Home country - blue solid) and the
China (Foreign country - red solid) calibration.



Total Valug of HH Portfolio
4
I

1 13 2 i 3 k) 4 45 5

Share of Domestic Deposits
T T T

1 13 2 i 3 k) 4 45 5

Share of Forelgn Deposits
]
I

40

Figure A5. Impulse responses of the total and the shares of domestic and foreign
deposits in the household’s portfolio for the US (Home country - blue solid) and
China (Foreign country red solid) to a 1% positive bank productivity shock in the
Home country.
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Figure A6. Impulse responses of the total and the shares of domestic and foreign
deposits in the household’s portfolio for the US (Home country - blue solid) and
Euro area (Foreign country red solid) to a 1% positive bank productivity shock in
the Home country.
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Figure A7. Impulse responses of the total value and the shares of assets in the
bank’s portfolio for the US (Home country - blue solid) and Euro area (Foreign
country red solid) to a 1% positive bank productivity shock in the Home country.
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Figure A8. Impulse responses of the total value and the shares of assets in the
bank’s portfolio for the US (Home country - blue solid) and China (Foreign country
red solid) to a 1% positive bank productivity shock in the Home country.
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A.9. The impulse responses of the ratio of total loans to total government bond
holdings in the bank’s portfolio, to 1 percent positive home country banking
productivity shock (US - blue solid; Euro area - red solid).

| | | | | |
[ 15 1 5 k] % q
Quaters

A. 10. The impulse responses of the ratio of total loans to total government bond
holdings in the bank’s portfolio, to 1 percent positive home country banking
productivity shock (US - blue solid; China - red solid).



B Technical Appendix: Model Details

In this section the model optimization problem and the equilibrium conditions are
presented in detail. First, for the Home country and then for the Foreign country for
each agent and/or sector.

B.1 The Home Country Household

For the home country consider the budget constraint in footnote 7. In this case
1 = H and also apply the calibration assumption that no adjustment cost is paid for
changing domestic asset positions, i.e. Xpyy = 0, to get

PeriCur = Pomwwni(lme +lon:) + Poni(l+ Rput)Dumy
+Pepi(1 4+ Rprt)Durs + Pouamuy — PoutDams

P 2
—PeriDurpis1 + Port Xpir ( crt DHF,t—i—l) . (1)
2 Powy

Next normalize the budget constraint with the domestic consumption good price,
Pcp+, and use the definition of the real exchange rate, RER; = Pop:/Pomy, to get

OH7t = wH7tt(lH7t + lQHﬂf) + (1 + RDH,t)DHH,t + RERt(l + RDF,t)DHF,t +THt
—Dpgi1 — RERDypg1 + XD2HF (RERy+1Dprpea)’. (2)

Then the household’s problem in the Home country can be writen as

= Cut (1=l — lug t)aH]l_eH
E — E t [ 5 5 >
wt(lge +lome) + (1 + Rput)Dupy
+ Amg +RER:(1+ Rprt)Dupe + Tar — Damesa }.

~Dpper1 = RERDigppar + X3 (RER 1 Dprpi)” = Crr

(3)

The resulting first order conditions are the following:

Cre: Ay = C;Iin;;f;“*@H); (4)

: _ 1-0 an(1-0m)—1,
lpe: Amgwny = AHCH,t Lt ) (5)



ZQHJ . )\H7th7t _ AHCE}QH'I?{I;It(l_eH)_l; (6)
. AH 141 L
Dupiv1: Buk: 3 (1+ Rpu+1) =1, (7)
Hit
Aai+1 RER

Durpit1: Bk (14+ Rpriy1) = 1+ xpur (RERDyrii1); (8)

Mn: RER,

Then by combining the first order conditions one obtains the following equilibrium
conditions:

aHCH,t = WHTHL; (9)

s Op TH 1 ag(1-0m)
1=pByE; ( ) (—) (1+ Rpmt1) ¢ (10)

CH,t+1 TH¢t

RER; 1+ Rpris1
E|\—— | =F — | (1 RER,D : 11
t( RER, ) t{|:1+RDF,t+1:| (14 Xpur t HF,t+1)}, (11)

where equation (9) is the marginal rate of substitution (MRS) between consump-
tion and leisure; equation (10) is the Euler condition with respect to domestic de-
posits; and equation (11) is the uncovered interest parity equation for the home
country household.

B.2 The Foreign Country Household

For the Foreign country household + = F' and apply the calibration assumption that
no adjustment cost is paid for changing domestic asset positions, i.e. xppr = 0, to
get

PepiCre = Poprwpi(lre +lgrt) + Pori(1+ Rpri)Drpy
+Peu+(1+ Rput)Druy + PoriTre — PoriDrresa

X Pen ?

DFH ¢

=D . 12
2 (Pcf,t FH,t+1> ( )

—PeuiDrai + Pory

Normalizing the budget constraint with the domestic consumption good price,
Pcry, and use the definition of the real exchange rate, RER,, yields



(14 Rput)Drmy

Crr = wri(lpr +lort) + (14 Rppi)Dpre + (13)

RER,

Dri1 XDFH Drp i1 2
_D _ ’ B
TR PP T ppp s T T RER,

Then given that the Lagrange multiplier of the Foreign household’s budget con-
straint is denoted by Ap; one obtain the following first order conditions:

Cri: App = C’E(ZF:L‘T{;O_GF); (14)

lF,t : )\F,th,t = GFC}UEQFIL‘?:ZO_QF)_E (15)

lFQ,t : AF,th,t = CLFC;;QFﬁ?%i(l_eF)_l; (16)

Drpiy1 o BpEy )\f:zl (14 Rpre1) = 1 (17)
Ari1 RER;

DFH,t+1 : BFEt

D
(14 Rput1) =14 Xpra ( FH7t+1> ;o (18)

At RERy 4 RER,

Then by combining the first order conditions one obtains the following equilibrium
conditions:

aFCEt = WFtLF,t; (19)
C Op ar(1-0F)
1= BrF; { (C i ) (IF’tH) (1+ Rppit1) ¢ ; (20)
Fit+1 TEt
RER: 1y Dppiia 14+ Rpmit1
E,AL— |1 : =F | —: 21
‘ { RER, { T Xorn < RER, “\T+ Bprags | (21)

where equation (19) is the marginal rate of substitution between consumption
and leisure; equation (20) is the Euler condition with respect to domestic deposits;
and equation (21) is the uncovered interest parity equation for the foreign country
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consuier.

B.3 The Home Country Intermediate Goods Producer

For the Home country intermediate goods producer consider the profit function,
Ilga e, in footnote 9 with ¢ = H and applying the calibration assumption that no
adjustment cost is paid for changing domestic asset positions, i.e. xopy = 0, to get

HUeuy = PxwiXwar— Pomiwaday — Porgine + PornQum e (22)
2
Xoru ( Pory
+PoriQrmi+1 — Pomg < ( QFH,tJrl)
2 Pomy

—Poni(14+ Ront)Quut — Port(1+ Rort) Qrms.

Normalizing the profit constraint with the domestic consumption good price,
Pcy, using the definition of the real exchange rate, RER;, and denoting the rel-
ative price pxps = Pxui/Pomny, yields

11 )
TGHt = PgH’t = PxHtXHt — Wiatlgs — e + QHE 1 (23)
Hit
X
+RERQrHi+1 — Qrn (RERtQFH,t+1)2 — (14 Rou+)Qun.s

2
—(1+ Rout)Quuy — RER(1 + Rorpt)Qrmy-

Next, consider the loan requirement constraint in the Model section, which after

applying ¢ = H becomes

PouQuus + PoriQruy = Pomikmy. (24)

Normaling the the above with the domestic consumption good price results in

Quuir+ RERQrus = k. (25)

Then substituting the capital accumulation constraint, the production technol-
ogy and the loan requirement constraint into (23) the intermediate goods producer’s
problem in the home country becomes

pxmiAne*t (Qups + RERQrms)™ (Lmy

—wlpr — Quut(dm + Rroy)

max . Te: = Eo (51}{)\H,t) +(RER, — RER;11)QFH 141
{Qnme Qraeatiik 2y ~RERQris(6n + Rory)
_XQ%U:{ERtQFH,t—H)?

11

)l—OzH



The resulting first order conditions are:

kg1
lH,t : )\H,t<1 — OéH)AHezH’t {#} = )\H,th,t; (26)
Hit
k ag—1
Quue: Auwy (Roue +0n) = ApraupxpiAge*t (ﬁ) ; (27)
k a—1
Qrai+1 - By RER (1 A1 {OéHpXH,HlAHGZH’t+1 (%) — (0 + RFQ7,5+1)} =
Ras

Aai(RERy 1 — RER) + Mg RER X gr(RERQF t11)-

Next, by denoting the marginal product with respect to physical capital as ry; =

k.t

ag—1
Px g Apgeit |:lHt:| , the full set of equilibrium conditions and constraints of

the intermediate goyods producer in the Home country are:

Ty = Rome + 0m;

Xpr = Age™t (k)™ (ZH,t)lfaH ;

Xut = Xuay + Xury;

ity = ka1 — (L — 0m)kmy;

ki = Quuy + RERQrmy;

kg ]
z i .
wpy = pxmt(l — a)Age*it [_l } ;
Hyi
1
ke ™"
z i .
THt = DxHOAge ! [_l ;
Hy

12
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(30)

(31)

(32)

(33)

(34)

(35)

(28)



C O T ag(1-9m) RER
o HE{< ) () R e~ Ranen
t

CH,tJrl TH,t
_ g {RERM

“RER, + XQFH(RERtQFH,t+1>} ; (36)

where equation (29) is obtained by using the first order conditions in (27) and
using the definition of g ;. It equates the gross interest on domestic loans in the home
country with the gross real return on physical capital net of depreciation. Equation
(30) is the Cobb-Douglas production technology of the intermediate goods producer;
equation (31) equates the sum of domestically and internationally sold intermediate
goods to the total quantity produced; equation (32) is the physical capital law of
motion; and equation (33) is the loan requirement constraint the firm faces. Equations
(34) and (35) equate the marginal products to the real wage and the real return to
physical capital. Lastly, by combining the first order conditions in (27) and (28) one
obtains the home and foreign loan uncovered interest parity condition in equation
(36).

B.4 The Foreign Country Intermediate Goods Producer

For the Foreign country intermediate goods producer consider the profit function,
IIgre, in footnote 9 with ¢ = F' and applying the calibration assumption that no
adjustment cost is paid for changing domestic asset positions, i.e. xopr = 0, to get

Hery = PxpiXre — Porywpidpy — Porgies + PoriQrres (37)
2
Xour ( Pory
+PouQurivr — Pory 9 ( QHF,tJrl)
2 Pory

—Pepi(14+ Rort)Qrrt — Poni(1+ Romt)Qury

Normalizing the profit constraint with the domestic consumption good price, Pog,,
using the definition of the real exchange rate, RFE R;, and denoting the relative price

pxrt = Pxrpi/Pony, yields

II )
TGH PSF’t = PxraXFt — Wrglpe — i + Qrre1 + % (38)
Fit t
2
Xour [ Quri+1 (1+ Ront)Qurt
_ ) _ 1 R _ ) ) .
2 ( RER, ) (1+ Boro)Qrr RER,

Next, consider the loan requirement constraint, which after applying ¢ = I’ be-
comes

PopiQrrs + PonQure = Pordkrg. (39)
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Normaling the the above with the domestic consumption good price results in

QHFt
+ = = k. 40
Qrrt RER, Hit (40)

Then substituting the capital accumulation constraint, the production technol-
ogy and the loan requirement constraint into (23) the intermediate goods producer’s
problem in the home country becomes

QHF or l-ap
PxFiApert (QFF,t + RER, (Ipe) — Wrlpy

_ t
max . Trar = Eo (BrArs) —Qrr(0r + Rory) + (RElR — =5E ) QuFi
{Qrr Quriit, lF,t}tZO ¢ 41

_ Qur:(0rt+RoHt)  XQHF (QHF,H—I )2
RER; 2 RER;
The resulting first order conditions are:
o
lpe s Apapxpe(l — ap)Ape T = ApiWry; (41)
Fit
kpe 107
Qrri: Rori+90r = ApipxpiapApe [l_] ; (42)
Fit
0 8. 1 N A kF i1 art (6p + R )
: —_— o —
HFt+1 L RER, Fit+1 FPXFt+14F lF,tJrl F QH,t+1
1 1 1 QHFt+1
A — Ap——— T . 43
Ft (RERt+1 RERt) T ARRER, Yenr ( RER, (43)

Next, by denoting the marginal product with respect to physical capital as rp; =

ap—1
Px i Apeh [%} , the full set of equilibrium conditions and constraints of the

intermediate goodé producer in the Home country are:

Tr = Rope +0p; (44)
Xpy = Apet (kp)™ (Ipy) ™07 ; (45)
Xpt = Xppy + Xrwy; (46)

14



ipt = kpi1 — (1 = 0p)kpy; (47)

Qury
krp, = —_— 48
e = Qrre + RER, (48)
kRl ]
wpy = pxri(l — ap)Apet T ; (49)
Fit
. th ap—1
Tpt = PxpipApe™™ K ; (50)
¢

RER, Cry OF TR ap(1-0F)
1 E ’ e L e _
+BrE {RERtJrl (CF7t+1> Tpy [Rori+1 — Rom 1)
RER; QHF+1
= P\ REm, ’ : 51
' {RERt+1 T Xonr ( RER, )| (51)

where equation (44) is obtained by using the first order condition in (42) and using
the definition of rp;. It equates the gross interest on domestic loans in the foreign
country with the gross real return on physical capital net of depreciation. Further-
more, equation (45) is the Cobb-Douglas production technology of the intermediate
goods producer; equation (46) equates the sum of domestically and internationally
sold intermediate goods to the total produced; equation (47) is the physical capital
law of motion; and equation (48) is the financing constraint that the firm faces. Equa-
tions (49) and (50) equate the marginal products to the real wage and the real return
to physical capital. Lastly, by combining the first order conditions in (42) and (43)
one obtains the home and foreign loan uncovered interest parity condition in equation
(51).

B.5 The Home Country Final Good Producer

Nontradable final gooconsumption goods in the Home country are denoted by Yz ;.
Given parameteres v € (0,1) and 7y > 0, these goods are competitively produced
using domestic and foreign intermediate goods according to the following CES tech-
nology:

Yu/(Mg—1)

YH,t _ [,711477}1 (XHH,t)(nHil)/nH + (1 _ ’YH)l/nH (XFH,t)(nHil)/nH

The final goods producer then minimizes its expenditures subject to the produc-

15



tion technology

min  Pxp: Xugns + PxreXrmg.
Xugwe, XrH it

The optimal demand allocation across domestic and imported intermediate goods
for a given level of Y, gives the demand equations:

PXHt i
Xuaty = Vg iz ’ Yhs (52)
CH,t
Pxpe\ "™
Xy = (1—7p) P Yir (53)

From the demands functions and the budget constraint of the competitive final
goods producer, Pop+Yu: = PxutXuwat + PxrtXrmt, which follows from the zero
profit condition, the price of the home consumption good, Py, is given as follows:

1
Pemgy = [vu(Pxme) ™" 4+ (1 = vg)(Pxpy) "] i (54)

B.6 The Foreign Country Final Good Producer

Nontradable final gooconsumption goods in the Foreign country are denoted by Yp,.
Given parameteres v € (0,1) and np > 0, these goods are competitively produced
using domestic and foreign intermediate goods according to the following CES tech-
nology:

- o ’YF/(77F—1)
YF,t _ ,.)/}/WF (XFF,t)(nF 1)/ng + (1 . 7F>1/np (XHF,t)(nF /np )

The final goods producer then minimizes its expenditures subject to the produc-
tion technology

min  PxpiXppe + Pxat Xy
Xrre, XHFt

The optimal demand allocation across domestic and imported intermediate goods
for a given level of Y, gives the demand equations:

Pxpe\ "™
Xrry = Vr P(J’ Yr (55)
Fit
Pxpe\ "
Xure = (1=17p) Pers Y (56)

From the demands functions and the budget constraint of the competitive final
goods producer, PorYr: = PxriXrrt + PxatXar:, which follows from the zero

16



profit condition, the price of the foreign consumption good, Pcry, is given as follows:
1
Pore = [vp(Pxre) ™" 4 (1= ) (Pxme) 7] 775 (57)

B.7 Trade Openness

The mass of world population is normalized to unity. The Home country household
then lies on the interval (0, n), where 0 < n < 1; the Foreign household on the
interval (n, 1). Then following De Paoli (2009), the parameter determining the share
of foreign goods in final consumption good production in the Home country, (1 —- ),
is assumed to be a function of the relative size of the foreign economy, 1 — n, and of
the degree of openness, v, more specifically, 1 — v5 = (1 — n)v. Similarly, for the
foreign final goods producer, v, = nv.

B.8 The Home Country Financial Intermediary

For the Home country financial intermediary consider the profit function, Ilgg,, in
footnote 10 with ¢ = H and applying the calibration assumption that no adjustment
cost is paid for changing domestic asset positions, i.e. xgzy = 0, to get

Hon: = —PowiQuuit1 — PoriQuriv1 + (14 Romy) [PeniQuue + PoriQurd)
+PeutDuni1 + PoriDrais1 — (1 + Rput) [PeatDawny + PoriDrm gl
—Penywadons — PouiBumis1r — PoriBrog + (1 + Ruy) Pon By

P 2
+(14 Rpt)PortBru: — Pony ABrH ( cr BFH,t+1) . (58)
2 Pery

Normalizing the profit constraint with the domestic consumption good price,
Pc iy, using the definition of the real exchange rate, RER;, yields

oy = —Quuir1 — RERQuriy1 + (1 + Rouy) [Qumy + RERQrry]
+Dupis1 + RERDppyi1 — (1 + Rpuy) [Duny + RERDppy
—wyilont — Bumi1 — RERBrui1 + (14 Rut)Bumy

+(1+ Rpy)RER By — XBQFH (RERBra1)?. (59)

The Home country’s bank faces the following balance sheet constraint:

Quus + RERQury + Bupy + RERBruy = Dy + RERDppy. (60)

In this case unlike in Gillman (2011) deposits are not equal to loans, which allows
for banks to have reserves held in the form of domestic or foreign bonds. Here, total
deposits can be used for loan production, DZ: + = Dyt + RERDrpy — Bumy —
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RER;Brmy:, or having reserves in the form of bonds. Then it follows that deposits
used in loan production equal loans, i.e. D’;}: + = Quut + RER.Qury.

The production of loans by the home country bank is subject to the financial
intermediation CRS technology that requires labor from the representative consumer
in the home country, lgm:, and deposits allocated to loan production, D’}; .- With
Apg > 0 representing the home banking sector’s steady state productivity level and
kg € (0,1), the total loans issued by the home country bank is

Q T \1—k
Qu: = Quuy + RERQpry = AQHezH’t(lQH,t)RH<D€{,t)1 . (61)

Then the home financial intermediary maximizes (59) subject to (60) and (61).
Given that ¢y, is the Lagrange multiplier associated with the loan production tech-
nology and 0y, is the multplier associated witht the balance sheet constraint, the
resulting first order conditions are:

kp—1

Q l Hpt

lQH,t : WHt = d)H,tHHAQHeZH’t [_DQPT ] ) (62)
Hit

(14 Rpmt+1)

A Q KH
Dy Bk f’tﬂ ~ b i1(1 — k) Ague i [%ﬂg’t} =1; (63)
Hit it
—O0m,41
At RER A+ Epmery)
. Hii+1 b1 22, Tleme 1™\ .
DFH,t+1 * ﬁHEt )\H’t_RERt _¢H,t+1(]‘ - K'H)AQHG Aot [STIIL] - 17
—O0m,41
(64)
AH 41
Quuit1: Bk 3 {(1 + Rou41) — Proyr — 9H,t+1} =1; (65)

)

A1 RER;
Qurit1:  Buky M RER {1+ Ront1) — dppyr — Omaen} =1;  (66)
\ (14 Ru+1)
Q ~H
Biner s BB 3 =i (1= ma) Ague o [lg_g] =1 (67)
Hit it
—0m 141
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(14 Rpit1)

A1 RER .0 1k
BFH7t+1 . /BHEt Hj\t;_lRERt—i_l _¢Ht+1(1 - K;H)AQHG H,t+1 [lDQé{j :|
,t t ,t
_0H7t+1
= Ei{l+Xpru(RER:Brusi1)} - (68)

Then the full set of equilibrium conditions and constraints of the financial inter-
mediary in the Home country are:

Quut+RERQurt+ Buut+ RERBryt = Dyt = Dyt + RER:Dppy; (69)

Q s
Quy = Ae™mt(lomy) ™ (D) ", (70)
Qut = Quray + RERQpry; (71)
DY, = Dupny+ RERDpyy — Bany — RERBruy; (72)
{
Ron+ — Rput = M; (73)
Quy
Rprs = Ruy; (74)

RE Ry Cre \" (2o \™ """ RER,
E e —— . —_— R o R
t{ RER, o (CH,t+1) THt RER, Rrin i)

= Et {]. + XBFH(RERtBFH,H-l)} . (75)

Equation (69) is the balance sheet constraint of the Home country bank; (70) is
loan production technology; (71) is the definition of total Home country bank issued
loans; and (72) is the definition of deposits used in credit production. Equation (73)
is the equilibrium condition that defines the loan interest spread in the Home country,
where the spread is driven by the labor cost of producing a unit of loan. Equation
(74) is a no arbitrage condition equating the rate on bonds to the rate on deposits.
Lastly, equation (75) is the expectational uncovered interest parity equation.
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B.9 The Foreign Country Financial Intermediary

For the Foreign country financial intermediary consider the profit function, Ilgp,, in
footnote 10 with ¢ = F' and applying the calibration assumption that no adjustment
cost is paid for changing domestic asset positions, i.e. xgzy = 0, to get

Hor: = —PoriQrris1 — PoniQruii1 + (1 + Rore) [PoriQrrt + PontQrm.
+PepiDppis1 + PoniDurin — (1 + Rpre) [PoriDrre + PoaiDipyl
—Pepywridore — PoriBrris1 — PoniBuris1 + (1 + Rpy) PoriBrrg

X Pou 2

BHF t

~B . 76
5 <PC y HF,t+1> ( )

+(14+ Ru+)PentBurt — Pory

Normalizing the profit constraint with the domestic consumption good price, Pory,
using the definition of the real exchange rate, RER;, yields

QrHt+1 Qru:t

II = — — : 1+ R :
QFt Qrris1 RER, + (14 Rory) |Qrre + RER,
DHFt+1 Dpry

D —— —(1+ R D :
+Dppiy1 + RER, (1+ Rpry) | Drps + RER,

B
—wWriort — Brriy1 — ;égl + (14 Rpyt)Brry
(14 Ru+)Bur: _ Xpur [ Buri ? (77)
RER, 2 RER,

The Foreign country’s bank faces the following balance sheet and productive de-
posits constraints:

QFH t BHFt DHFt
LB LD ’ 78
@rrs+ RER, +PrRet RER, FF T RER, (78)
Dyrpy Brr,
Dpr o D ! — B - : 79
Fi FFe RER, ' RER, (79)

The production of loans by the foreign country bank is subject to the financial
intermediation CRS technology that requires labor from the representative consumer
in the home country, lgr:, and deposits allocated to loan production, Dgt. With
Agr; representing the home banking sector’s exogenous productivity process and
kr € (0,1), the total loans issued by the home country bank is

Qrms
RER,

Q S
Qrt = Qrry + = AQFezF’tH(ZQF,t)HF(DI}]?,t)l . (80)
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Then the foreign financial intermediary maximizes (77) subject to (78) and (80).
Given that ¢p, is the Lagrange multiplier associated with the loan production tech-
nology and 6p, is the multplier associated witht the balance sheet constraint, the
resulting first order conditions are:

Rpfl
Q |l
lQF,t : Wr = qﬁF’tliFAQFBZth % ; (81)
Fit
\ (14 Rprit1)
29 t RE
Drpiv1: BrE: j:;:l — g (1 — kp)Agre™ i [lgz;?t} =1 (82)
’ —0p 41
(14 Rprs1)
>\F7t+1RERt ’ ZQ 1 . KF
-DHF,t+1 . BFEtm _¢F,t+1<1 — HF)AQFQ F,t+1 [ET:T’]:] = ]_, (83)
—0p i1
A
QFF,t—‘rl : BFEt ;:;:1 {(1 + RQF,t-‘rl) — ¢F,t+1 — 0F,t+1} = ]_, (84:)
A RER
QFHt41 ﬁFEt)\?TRI—MHI{(l + Rori+1) — Opey1 — Orpa} = 1 (85)
\ (14 Rpit1)
) t wE
BFF,t—i—l . 6FEt ;::::1 _¢Ft+1<]' - RF)AQFG Fitt+l [ZDQf?t] =1. (86)
7 —0Fp 11
KR
)\Ft—HRERt Q lQFt
B : JoRaan iiatally G TNy — b (1 — kp)Agre e | 2541 g
HFt+1 BF t)\F,tRERt+1 ( H,t+1) Ft+1( F) QF D%’t Fit+1

BHF,t+1
= e TppR,

Then the full set of equilibrium conditions and constraints of the financial inter-
mediary in the Foreign country are:

Qrry + @ + Bpp: +

Brr: Dyry
: = 88
RER, (88)

=D —HNt
RER, FEV%RER/
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zQ K i —K
Qri = Aqre™r(lory)™ (D) ™" (89)

QFHt

90

Qrt = QFFt+RERt (90)
DHFt BHFt

DY =D - B - —_— 1

rt = Urrt + 505 RER, FFt RER, (91)

Wr el
Rory — Rpry = F’t—QF’t; (92)
QFy
Rpri = Rry; (93)

RER, Cry Or TR ap(1-0F) RER,
B\ RER ’ ’ R — R
' {RERt+1 O (CF,tH) Try RERtH[ Hi+l Fe]
Bury
= FE<1 94
{ +XBFHRERt} (94)

Equation (88) is the balance sheet constraint of the Foreign country bank; (89) is
loan production technology; (90) is the definition of total Foreign country bank issued
loans; and (91) is the definition of deposits used in credit production. Equation (92) is
the equilibrium condition that defines the loan interest spread in the Foreign country,
where the spread is driven by the labor cost of producing a unit of loan. Equation
(93) is a no arbitrage condition equating the rate on bonds to the rate on deposits.
Lastly, equation (94) is the expectational uncovered interest parity equation.

B.10 The Home Country Government

The government in the Home country makes purchases, Por G+, which are a con-

stant share of output, Gy = (VH,gov) eZ?fO’ZYHm and which are financed solely by
issuing real bonds that can be traded domestically and internationally. Then the
government budget constraint is as follows:

PouGuy = PouiBuai + PortBari (95)
—(1+4 Ruy) [PeutBuut + PoriBrry) -
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Normalizing the government budget constraint with the domestic consumption
good price, Popy, and using the definition of the real exchange rate, RER,, yields:

Gut = Bupg+1 + RERBupi1 — (1 + Ruy) [Buny + RER:Bury) - (96)

B.11 The Foreign Country Government

The government in the Foreign country makes purchases, PopiGr:, which are a

constant share of output, Gp; = (’y F,gm}) et Yr:,, and which are financed solely
by issuing real bonds that can be traded domestically and internationally. Then the
government budget constraint is as follows:

PeriGry = PoriBrriy1r + PeatBrii (97)
—(1+ Rpy) [PerpitBrrt + PoniBrud -

Normalizing the government budget constraint with the domestic consumption
good price, Por,, and using the definition of the real exchange rate, RER;, yields:

Brui+1 Bru
Grp: =B —— —(1+R B — .
Fit FFt+1 + RER, (1+ Rpy) |Brre + RER,
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