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Abstract

This paper analyses the transmission of monetady eatternal shocks in a
dollarized economy by making use of a small, statialytical model, which dwells
on Agénor and Montiel (2006, 2007). The focus idipalarly on the implications
of endogenous country risk premium on the transomssf shocks. Endogenous
risk premium arises from the imperfect informatiarinternational capital markets.
As is the case for literature on credit market infgaions, net worth of the banks
intermediating between the domestic investors atefnational capital markets, is
the main determinant of countrys risk premium. Elations in the exchange rate
affect the net worth of the banks and so the cosbreign resources which is, in
turn, reflected into domestic lending rates. Wevskimat the conventional effects of
monetary and external shocks might be reversedah a setting.
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1. Introduction

In recent decades the conventional view of thestrassion of monetary policy
has been extended in various ways. Credit chamebne of the significant
extensions to the conventional framewbrkccording to credit view when there is
imperfect information in the credit market and ddgg the information is costly,
external resources become more expensive compdttechternal resources. In this
case the firm's cash flows and net worth playsitical role in determining the
availability and the cost of finance. Besides dasieg the amount of internal
funds, contractionary monetary policy deteriordtesbalance sheet of firms; which
in turn aggravates the external finance premiumtdude informational problems.
Thus, credit market imperfections magnify the efeaf a contractionary monetary

policy.

For emerging economies credit market imperfectiglay a role not only in the
domestic credit market but also in internationapitzd markets. Low levels of
domestic savings make these economies more dependethe foreign capital
inflows. Owing to the imperfections in the interioaal capital markets, agents in
emerging markets face higher interest rates cordparth world risk free interest
rates. In the case of substantial fluctuationshim tisk premium they experience
severe problems in servicing their debt and rolbngr their existing debt stock.
Fluctuations in risk premium may occur due to th@nges in market sentiment,
which may not necessarily depend on the fundanemflthe economy. Recent
studies focus on the relation between the risk prenand the balance sheets of the
indebted agents in the emerging countries.

It is well established that the emerging marketntoes cannot borrow in their
domestic currenc§. Hence, in these economies, agents who resort reigfo
resources to fund their domestic investments aidkfa currency mismatch problem
in their balance sheets. An external shock or aarnal shock affecting the
exchange rates would directly impinge on the baastreets. If the risk premium
depends on the balance sheets of the borrowekspnésnium will also be affected
by the shock. In such a setting an external sheak, for instance taking the form
of a reversal in the capital inflows or an exogendwop in the exports, would be
magnified due to the relation between the balaheets and the risk premium.

Two different channels are considered under theitcobannel titlebank lending channeindbroad
credit channelWe will be focusing on the latter and the termdir channel will be meaning the latter.
2This situation is named "Original Sin" by Eichergsieand Hausman (1999).
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In various studies the implications of the balasbeet effects on the dynamics
of the transmission of shocks and optimal monedag exchange rate policies have
been analyzed by integrating the above-mentionedogenous risk premium
mechanism into general equilibrium models. In apdémstatic model, Krugman
(2000) shows how a deterioration in the sentiménfioreign lenders may justify
itself by impairing the balance sheets of the ddimdgms, which have foreign
currency liabilities in their balance sheets. Aghet al (2000), focuses on the
optimal monetary policy in currency crises whenenf have both domestic and
foreign debts. By using a two-period model theyvshbat the optimal policy
response to a currency crisis may not necessagilfight monetary policy as was
suggested to Asian countries in 1997 crisis bylMie. They demonstrate that when
the share of foreign currency debt is relativelyabrand when the sensitivity of
credit supply to interest rate is high, authorisé®uld not respond to the currency
crisis with a tight monetary policy. Cespedssal (2000) integrates the balance
sheet effects into a dynamic infinite-horizon moeadiere firms directly borrow
from abroad to fund their capital investments. Whhbir model they compare the
performance of the exchange rate regimes in tratisgithe external shocks. They
found that the relation between the risk premiurd #re balance sheet magnifies
the effect of external shocks. However, contrarythe existing view in the
literature, which favours the stability of the eadlge rates in financially dollarized
economies, they found that, even in the presen@andbgenous risk premium and
the liability dollarization, the flexible exchangates are better in absorbing the
external shocks. This result arises from the faat & real devaluation increases the
return for capital, which increases the price @f ¢apital and hence the net worth of
the firms. By making use of an intertemporal mothet is aiming at representing
emerging market countries, Devereak al. (2004) analyses the effects of the
financial frictions that firms in the emerging eoomies face in international capital
markets on the optimal monetary polityAlthough, they note that financial
frictions act as a multiplier and magnify the effeof external shocks, they also
found that the presence of such friction does ffiecathe ranking of alternative
monetary policied.

%In their paper they also checked the implicatiohsxchange rate pass-through on the ranking of
alternative monetary policies.

“In their analyses they consider three differenesypf monetary rules; fixed exchange rate rule,tand
types of inflation targeting rules under flexibbechange rates. These two inflation targeting ralesi)
CPl inflation targeting and ii) the non-traded gsadfflation targeting.
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Choi and Cook (2004) depart from the other studiedesigning a two level
financial intermediation; that is banks insteadfiois borrow from abroad and
allocate the foreign resources to domestic fitnhs.such a case, it is the bank's
balance sheet that would determine the cost ofigordorrowing. As they
emphasized in their paper, in that case the imjica of the developments in the
real economy on the value of the domestic capttatksbecome irrelevant in the
determination of the risk premium.

Recently, another mechanism through which moneparljicy can affect the
economy has been the focus of extensive reseamtiraly to the conventional
channels this channel establishes a direct (cortempous) link between the
interest rate and the supply side. This view iseasn the fact that firms need
financial resources for their current productiotivdiies. Hence, financial resources
used for current production are also a part of implihese resources are needed to
fill the financial gap that is created by the tiohelay between the factor payments
and the proceeds from the sales. By affecting tist af these resources (known as
Working Capital) interest rates become one of tatemninants of the production
costs. The significance of the magnitude of workaapital has been proved by
several studie$Accordingly, an increasing number of studies fatcbng evidence
for the existence of this chanrfél.

In the presence of the cost channel a contractyomamnetary policy both shifts
the supply and the demand curves in the same idine(Barth and Ramey, 2006).
Such an effect, depending on the direct sensitigftyproduction to interest rate,
might even result in higher prices. Barth and Ran(2906) state that this
implication of the cost channel might resolve thiegortant puzzles that are
observed in the actual data. These are: i) largeubeffects of small and transitory
movements in open market rates, ii) price puziigthe observation that in the
short run, the effect of the monetary policy on éltenomy is more like the effects
of a technology shock rather than another demamtksh Ravenna and Walsh

®Such a two-level financial intermediation is fisbposed in Agénor and Aizenman (1998).

®Recently, by using sectoral data Barth and Ram@@(® (for the US) and Gaiotti and Secchi (2006)
(for Italy) document that the magnitude of workizepital is significantly high.

"By introducing the cost channel to a New-Keynediamework Walsh and Ravenna (2006) find a
strong evidence for the existence of the cost chlaion the US economy. Chowdhury et al. (2006) also
present results that are suggestive of the existehthe cost channel in Canada, France, ltalyldiid
Kato (2006) presents evidence on the existendei®thannel for the Japanese economy.

8Although, this channel is attracting increasingeiast recently, early papers pointing to the link
between credit, working capital and output goekhacraylor (1983) and van Wijnbergen (1982).
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(2006) and Bruckner and Schabert (2006) introdbeecbst channel to a standard
new Keynesian model and they propose that this reHarmas significant
implications on the optimal monetary policy.

This study will analyze the effects of these me@raa on the transmission of
monetary and external shocks, by making use dditacshodel originally developed
by Agénor and Montiel (2006, 2007). In modelling tbountry risk premium, this
study will assume a two level financial intermeitiat(as in Choi and Cook, 2004);
that is, banks borrow from abroad and lend theseurees to firms in the domestic
economy. Banks are the only agents who have adoefsreign resources and
foreigners cannot hold domestic assets. That igitataaccount of the balance of
payments will only be affected due to the domdséinks' transactions with the rest
of the world. Hence, the "country risk premium"nterefers to the risk premium
that domestic banks faces in international capitatkets. The introduction of the
cost channel follows the common strategy in therditure, which assumes that
firms need working capital solely for paying theg&abill.

The next section describes the model. Section 8sgikie solution of the model
by explaining the implications of the channels ietail. Section 4 analyzes the
transmission of two shocks into the economy: amei@se in refinance rate, an
exogenous increase in the country risk premium.

2. The M odél

The model economy is a small open economy produgirsingle (composite)
good that is imperfectly substitutable for the fgnegood. The world price of the
foreign good is exogenous. There are six marketthéneconomy (for currency,
bank deposits, credit, bonds, goods, and foreigimange), and four categories of
agents: households, commercial banks, the govemnraed the central bank. The
nominal exchange rate is flexible.

2.1. Household Portfolio Allocation

Households consume both the domestically producedgjand imported goods.
There are four types of financial assets availadlbouseholds: domestic currency
(which bears no interest), domestic currency-denated deposits, foreign
currency-denominated (FX) deposits held in domdséicks, and land, the supply
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of which is fixed and normalized to one. All assate imperfectly substitutable
with each other and foreigners do not hold domesstiets.

Households' total financial WealtiAH , is defined as:

A" =BILL+D+P?°A+E[D", (1)

where BILL is currency holdings,D (D") domestic currency-denominated
(foreign currency-denominated) bank deposits, aR® the price of land.
Households' total wealth is affected by changethénland prices and the nominal
exchange rate. Hence household wealth dependohdibginning of period stocks
and the changes in the asset prices. These camplessed as:
A" =(BILL+D+P2 +E,[D") +(P° -P?) +(E-E,)D",

that is, using (1),

A" = A +(PY-R?) +(E-E)Dy, @

where POQ and E, are, respectively, the beginning-of-period vala&the price of
land and the nominal exchange rate, aﬁi& is the beginning-of-period stock of
foreign exchange deposits. The terﬁg‘ represents the predetermined component
of household financial wealth angP® — P°) + (E - E,)D, is the endogenous
component. Thus, household wealth change withirp#red only due to valuation
effects.

Household does the wealth allocation in two stadiest the financial wealth
(bill and deposit) is allocated and then the naaficial wealth (FX deposits and
land) is allocated.

Households' currency demand is a fixed fractiothef domestic currency bank
deposits® There is no direct return to holding cash:
BILL
— =V, )3
D

The real demand for domestic-currency depositseniép positively on output,
Y, and the interest rate on this type of depositsy@ll as negatively on the rate of

*We have not modelled the imperfect substitutabiitplicitly. There are several possible reasons tha
justify the imperfect substitition assumption. Welieve that different risk perceptions related to
different assets are one of the prominent reasat tould justify the assumption of imperfect
susbtitution.

%9n Agénor and Montiel (2006, 2007) this fractioraifunction of the interest rate on domestic curyen
deposits. However, as in this study the resultsataltered by this assumption, a simpler speatifin

is preferred.
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return on alternative assets, that is, the domestiency rate of return on foreign
currency denominated deposits and the expectedofaitecrease in the price of
land, §:

D L Ex A
5 =4l +£.4Y), )
where P is the cost-of-living index,i P the interest rate on FX denominated
deposits, ancE the expected rate of depreciation of the nomirehange rate. The
derivatives in this equation are such teit d, >0 andd,, d, <0.**

Land and FX deposits are taken to be imperfecttgutes. Accordingly, the
household's desired allocation of its non-monetiagncial wealth between the two
assets depends on their expected rates of return:

E D" . A
remp - (7 e,
or,
-FX ~
EDDD: f(l +€.CI) PQ:h(iFX +£,Q)PQ, (5)

1- f(i™ +&,9)
where f, >0, f,<0,andh= f/(1-f),soh >0, h, <O0.
In turn, the effective demand for land can be d=tivesidually from equation (1)
as
P?=A" -BILL-D-E[D",
that is, using (3), (4), and (5),
P? = A +(P% = PR) +(E - E;)Dg ~ (1+v)d (P - h(PP°.
Rearranging terms yields
po = A ~R? ~[1+4v]d(i5,i™ +£,G,Y)P+(E~E)Dy
h(i™ +¢,4) '

or equivalently

P° = P®(i,,i™ +£,4,Y,E; A)). (6)

“Here and below,d; (m represents the partial derivative of functi@([) with respect to it th
argument.
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As the supply of land is exogenous, this equatien eepresents the equilibrium
condition in the market for land. It, therefore tatenines the equilibrium value of
the land price,PQ . It has the following properties:

P? =-Pd,(1+v) <0,
_P°h +(1+v)Pd, _

PR = 0,
2 h
po = _ PR +(1+V)Pd; _
3 h !
PO = _(1+v)Pd, <0
4 ]

P? = D,/h >0,
PR =1/h>0.

An increase in the deposit rate shifts househaitts money (bills and domestic
bank deposits), without altering relative weighfsland and FX deposits in non-
monetary assets. Hence, other things being eqaotl,the demand for land and FX
deposits decline, which results in a decreasernid f&ices. An increase in the rate
of return on FX deposits shifts household from nyoiméo non-monetary assets on
one hand and it increases the weight of FX depasithe non-monetary assets.
While the first effect increases the demand fodJahe second effect works in the
opposite direction and decreases the demand fdr Tere net effect on the demand
for land is thus ambiguous in principle. Howevérland is a closer substitute for
FX deposits than for money, the second effect mastinate. By following Agénor
and Montiel (2007), who find this assumption plaiesj it also assigns a negative
sign to F’2Q . An increase in the expected rate of increase aind | prices
unambiguously raises the demand for land. Thugxpected future increase in the
price of land raises its current price. A rise onstic output increases households'
disposable income and raises their money demand ti@msactions purposes),
reducing the demand for land as an asset and logvats price. A nominal
depreciation creates a capital gain on FX depositich increases household
wealth and, therefore, also the demand for, andliequm price of land. As
initially E,Dy/Py =h, then PPE,/P?° =1, that is, the equilibrium land price
and the nominal exchange rate change in the saomiion. Finally, an increase
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in initial level of household wealth raises the @@ah for land and increases the
equilibrium price of land.

2.2. Commercial Banks

Banks assets consist of loans to firnk<, and holdings of government bonds,
BB 12 They can borrow reserves from the central bankarsrow from abroad in
order to match their assets and liabilities. THiaibilities consist of FX deposits,
D", and domestic currency-denominated depodids,held by households, and
borrowing from the central bank.® , and finally borrowing from abroad=B .3
Accordingly, net worth of the banks is defined as:

NW=L"+B®*-D-D"[E-L°-FBIE. (7)

Banks' balance sheet can therefore be written as:

L" +B® =D+ D"[E+L®+FBL[E+ NW. (8)

Deposit and lending rates are set by the bankshi&sstudy assumes that the
domestic-currency deposits and the central bankdity are perfect substitutes at
the margin, the deposit rate on domestic-currerm;odits,iD, is set equal to the
cost of funds provided by the central ba'qg;

1+i, =1+i,. )(9

In principle households can invest abroad, howévesr assumed that domestic
banks try to avoid losing a dependable source mddby giving the same return to
FX deposits at home that households would havedtgirg deposits abroad. The
net return to deposits abroad is equal to worlék fige interest rate less the
transaction costs. Thus, banks determine the siteages on FX deposits by setting
a constant (negative) mark-up over the world riglefinterest rates, which reflects
the transaction costs involved in depositing abrddmis, although households have
the possibility to deposit abroad they do not dasdhey can have the same return
at home"* In light of the above explanation the interesesabn FX deposits are
specified as follows:

2This ignores the required reserves to simplifyribation.

2All these variables are measured in nominal terms.

YHere, by isolating the interest rates on FX depolitm the country risk premium it is implicitly
assumed that domestic households do not percewbaakruptcy risk for the domestic banking system.
If banks have a preference as to the composifiowmtypes of deposits then they would set therizgt
rates according to their preferences by takinghtbaesehold preferences into account. Such a setting
would complicate the analysis without adding muzkhie substance.
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1+i™ = (1-)(+i") (10)
where 0< 11 <1. As the transaction costs goes to zero, in thét,lithe two

interest rates will be equdi ™ =i"") . Accordingly, in the texi ™ is taken to
be equal to"'" .

As it is assumed that the domestic currency denateihdeposits and the foreign
currency denominated deposits are imperfect subssit the expected returns on
these deposits need not to be equal.

Owing to the imperfections in the world capital kets banks face higher
interest rates than world risk-free interest r8@nks' default risk is the main source
of the higher borrowing costs. Therefore, bankseifjm borrowing costs are
determined by adding a risk premium over the woid#t-free interest rate. Thus,
risk premium is negatively related with the bankst worth™ Banks' domestic
currency denominated assets and liabilities aredfixm nominal terms. Hence, the
only variable that can alter the banks' net worththie period of interest is the
change in the nominal exchange rate. The magnitittas effect would depend on
the initial level of the banks' foreign-currencyef@minated) liabilities. Therefore
the risk premium is specified as a function of tret worth, which in turn is a
function of the nominal exchange rate. We also i§p@n exogenous shift term,
Xe, which stands for the foreign investors' sentimémwvards the domestic
economy:

G = G (xc, NW), (11)
or using the fact that net worth is a function ofninal exchange rate one could
write risk premium ag; = ¢ (X¢, E).

Hence the cost of foreign borrowing takes the feifg form:
1+i%=(1+i")(1+6.) (12)
or equivalently:
i”=i"%"", x, E). (13)

Borrowings from the Central Bank and from abroad anperfect substitutes.
Imperfect substitutability between two types ofowses arises from the different
maturity structures of the funds. Foreign borrowiraye assumed to have longer

YInstead of specifying the risk premium as functidrievel of net worth, it is possible to specifyais
being function of the ratio of net worth to totakdéign borrowings. However, it is easy to see that
would not change the results of the analyses.
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maturity than the Central Bank resourt&3he composition of these two sources
of funding are determined according to the relatiosts:

FBIE .. ..

T:h(IR’I ), (14)
with h, >0, h, <0.

The instantaneous adjustment of the portfolio ispussible; instead banks can

adjust their portfolios only gradually then the ééwf foreign borrowing would be
expressed as:

rp = 1 i)

-FB,) + FB, (15)
Marginal cost of the funds is determined by the position of the foreign

borrowing and borrowing from Central Bank:
+ o+

ire = ig(in.i"). (16)
The domestic lending rate is set by adding a premouver the marginal cost of

funds to the commercial banks:
1+i, = (1+6)(1+igg). (17)

The risk premium,@,_ on lending to firms is inversely related to théiaeaof
firms' assets over their liabilities. Firms' assate beginning-of-period physical
capital stock, timesP,, the price of the domestic good while liabilitiese
beginning-of-period Ioansl,_g :

8 =6.(

P.K
DLF 2), (18)

0
where 6’L1 <0Y

Using equations (16), (17), and (18), and normadjzthe initial capital stock
K, to 1, the banks' loan rate can be written as:
. P, .
i =[1+6 (L_E)](]-HRB) -1,
or equivalently 0

i, =i, (P, E;B5in,i", x), (29)

®This assumption is quite realistic. In practice €anBank sources are very short-term (mostly
overnight) whereas the foreign borrowings (whicimetime take the form of syndicated credit) have
longer maturity.

Yt could be assumed that only a proportion of thkie of the total assets can effectively be used or
pledged as collateral as in Agératral. (2006).
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with i, <0,i , >0,i,;>0, i, >0,i >0, andi ¢ > 0. The domestic price
level increases the value of the firms' collateedie net worth, therefore decreases
the lending rate. A nominal depreciation worsens anks' balance sheets and
increases the country risk premium and so the makrgiost of the funds for them.
As the domestic lending rate includes also the pigmium for government bonds,
stock of banks' bond holdings, which is positiveglated with this premium,
increases the lending rate as well. It is alsoeiasing in the marginal cost of funds
to banks (which is determined by refinance rai‘gg,world risk free interest rate,
i) and in the shift parametex.. .

Government bond stock is only held by the CentrahlBand the commercial
banks. Hence, any change in the Central Bank'sifgsdis mirrored in the
commercial banks' holdings of governments bondeciipally, banks' holdings of
government bonds are equal the total stock of b(mﬂstanding,g, less the
Central Bank's holding of government bon@s :

B® =B -B°. (20)

On the asset sid8®, is determined by Central Bank and the Governmkht,
is determined by the firms' demand. On the liabitde given the commercial
banks' interest rate-setting behavibr and D" is determined by the household.
Balance sheet constraint (8) requires that borrguiom the central bank and from
abroad be determined as:

L®+FBE=L"+B®*-D-E[D".

Using (4) and (14) this equation becomes:
_LF+B®-d(ip,i™ +¢£,6,Y)P-ED"

LB
1+h(i,i0)

(21)

2.3. Central Bank

Central Bank has two policy instruments; open madgerations, which alter
the holding of government stock commercial bankd e refinance rate. Supply
of Central Bank reserves to commercial banks atfitteal refinance ratej is
perfectly elastic. As the change in refinance rsieompletely passed through to the
deposit rate, the refinance rate directly affecadehold's consumption decisions.
Besides, as the domestic lending rate is deterntiiyealdding a premium over the
marginal cost of funds, which in turn is determingdthe refinance rate and the
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cost of foreign borrowing; Central Bank's rate dals® affect the cost of capital for
firms.'®

The Central Bank's balance sheet consists, on $iset sside, of loans to
commercial banks,L?, foreign exchange reserve®y” (measured in foreign-
currency terms), and government bondS . On the liability side, it consists of
monetary baseMB, plus capital, which is comprised solely of capiains or
losses on foreign exchange reserves arising framtuations in the market
exchange rate relative to the reference rkdg,

EMR’+(B®+L%)=MB+(E-E,)R". (22)

Because banks hold no reserves, the monetary ba=sgual to the currency in

circulation:
MB = BILL. 123

which determines the supply of cash.
2.4. Price Level and the Real Sector

Domestic output is produced by labour and capital:
Y =F(L,K,) (24)

Capital is fixed and normalized to offeHence, we will drop the terriK,, in the
production in the following equations.

Firms need financial resources (working capitat)tfeir current production due
to the delay between the factor payments and theepds form the sales. Thus, the
cost of working capital would directly affect thearginal cost of production. In the
specification it was assumed that the firms needking capital solely for paying
the wage bill. Hence, the cost of working capiféets the marginal cost of labour,
which in turn determines firms' labour demand.

Profit maximizing firms would equate the marginalst of the labour to the
marginal product revenue of the labour. Marginataaf the labour, as explained
above, consists of the real wage and the finanmiisg of the wage bifl®

®As in this setting the supply of liquidity is pecfly elastic at rateiR , base money is endogenous.

Money supply has not any feedback effect on theroemonomic equilibrium as it is the beginning-of-
period stock of financial assets that creates thatv effect.

®There is investment in the model, hence in prircimpital stock can change. However, as this a one
period static model, capital stock is fixed withive period of interest.
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W .
Fo=—-(1+ig) (25)
P
It is assumed that the nominal wage is contraatethe beginning of the period
and remains constant for one period:

W=W. (26)

Thus a change in the price level would directly$tate into a change in the real
wage. At the given real wage, equilibrium employirisrdetermined by the labour
demand, which implies that there is unemploymentthie economy. Although
several labour market specifications can yieldaheve-mentioned conditions, it is
not necessary to specify under which specific dionl there is disequilibrium in
the labour markets as this is irrelevant for owalgses.

Solving (25) for L and replacing it in the (24) and using (26), ip@ssible to
write supply as a function dg and P, as follows:

v =y (+i). @)
P
whereYp < 0 and Y, < 0.

The cost of living, P, derived from the Cobb-Douglas utility functiors &
geometric weighted average of the price of the duimgood, P, , and the price of
the imported goodEP,\f (where PMD is the foreign-currency price of the imported
good, assumed exogendis)

P=P°(ER)°. (28)

Parameterd [1(0,1) is the share of spending by domestic householdsparted
goods. Settingf’,v? =1, this equation becomes

P=P,2°, (29)
where Z = E/P; is the real exchange rate.

Consumption function is not explicitly derived fraan intertemporal optimizing
framework. However, it allows real consumption exgieure by householdsC,
measured in units of the domestic good, to dependeal financial wealth, and

2t is assumed that the cost of working capital iffecent from the interest rate on domestic loans
extended for investment. As the funds for the wagkcapital by their nature very short-term, it is
assumed that banks use Central Bank resourceshé&se tloans. This simplifies the derivations
considerably while not taxing the substance ofahalysis.

ZDye to the Cobb-Douglas specification, expendisimares are constant.
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intertemporal relative prices, as well as curreicome. The intertemporal relative
prices are captured by allowing consumption to ddpeegatively on real rates of
return on the assets held by households (domestiid foreign-currency
denominated deposits, and land). As in Agénor armhtldl (2006, 2007), the
partial effects of each of these rates of returnconsumption are assumed to be
identical. Thus, consumption spending takes thevahg form:

C=Co+aY —ayf(ip — ) +(i™ +&-m°) +(G- )]+ ay(A"IR,),(30)
where 77° is the expected inflation ratey; [1(0,1) is the marginal propensity to
consume out of disposable incon®, > 0 denotes the sensitivity of consumption
to the rate of returns on the assets amg> 0 is the coefficient denoting the
sensitivity of consumption to wealth.

Domestic investment is financed only by the loaxterded by domestic banks.
Hence, the cost of physical capital is equal tor#ad interest rate on loans set by
the banks. Therefore, the desired level of capgtiatk, K9, is inversely related to
the real lending ratei,L — /7% . Real investment spending by domestic firrhsjs a
linear function of the difference between the dasistock and the actual stock,
Ko:

| =K, —m*)-K, = 1(i, —71), (31)
where |, <0. Thus, with the beginning-of-period stock of loagisen by Lg,
new loan demand from commercial banks is expreasddllows:

LF =L + P 1 +WL, (32)

where, the last term is the demand for credit@gigiom working capital needs.

As noted earlier, the supply of credit is perfealastic at the given rate and
firms do not face credit constraints, which imphat the actual stock of credit is
demand-determined.

Demand for exports,X(Z) is only a function of real exchange rate with
X >0.
The supply of domestic goods to the domestic maikel — X (Z). The

equilibrium condition of the market for domesticogis is given by:
Y -X(2)=(1-9)C +1. (33)

I principle, it is only wage payments that shoafibear in (32), because they are paid in advance;
profits are distributed only at the end of the peéri However, the results are not altered by this
simplification.
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2.5. Balance of Payments

In principle, in flexible exchange rate regimes tanBanks do not intervene in
the foreign exchange rate, accordingly it is pdssib disregard the possibility of
intervention to foreign exchange markets in thisdelo Hence, official foreign
reserves will be taken to be constanﬂ?ﬁ =0. The only domestic agent that can
borrow from abroad is the banking sector. Hencejtaaflows depend only on
banks' borrowings. The model is completed by spigfthe economy's balance-
of-payments equilibrium condition, which takes fokkowing form:

E™'P,[X(2) -] -i"FB,+(FB-FB,) =0,
where FB; is the beginning-of-period stock of banks' foreiigiilities. Given that
E/P, = z, this condition becomes:
Z[X(2)- ] -i"FB, +AFB = 0. (34)

3. Model Solution

We derived the equilibrium in the asset market aodordingly wrote the
equilibrium value of the key variable, namely, thad prices in terms of the other
variables. There are two more equilibrium condgionorresponding to the
equilibrium in domestic goods market and balanc@afments which have to be
solved simultaneously. In this two by two systemréhare three key equations: the
banks' lending ratei,L, the price of domestic good®,, and the nominal exchange
rate, E .% By using equation (19), it is possible to elimaahe lending ratei,,_,
and replace nominal exchange rake, with zZR,. Hence, two equations, (33) and
(34), and two unknownsE, and z, are left.

Following the ordering in the text we first congidiee internal balance condition
expressed by equation (33). This equation reprefi@ntequilibrium condition
simultaneously in both the domestically produceddgomarket and the financial
sector as (19) indicates the equilibrium condition the financial sector.
Substituting the consumption function (30) and theestment function (31) in
equation (33), and setting, = O, the goods market equilibrium condition can be
written as the requirement that the excess demanddmestic goods be equal to
zero:

ZAs noted earlier, the expected rate of change rid farices, the expected rate of inflation, and the
expected rate of depreciation are all taken toxogenous.
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(1-0faY ~al(io - )+ (™ + e~ +(@-7)]
+ay (AP} +1(i, =777 Ko) + X(2) Y =0,

Using equations (2), (6), (9) and (17), this conditcan be written in the
following form:

(1_5){01Y(\;)v:(1+iR))_az[iD_ﬂa+(iFX +£_773)+q_773]+

%[A}H + PQ(iR'iFX +£,6],Y(\2/:(1+iR)),ZF|)3)— POQ +(ZF|)3 - Eo)DOD]}

D D

+1 {[1+ 8 (%)][1+iRB(iR’iD(iWF’XE’ ZR))

0

1=+ X (@) - (1+i)) =0
I:)D

In the above equation internal balance of the eaynis expressed in terms of
two endogenous variableg and P, . The effect of a change i@ on the excess
demand is given by:

(1-8) 52 (RS + DY)+ X +1(L+8))ingiy. 6 (D5 + FBY)R,
D

A real depreciation (increase ia) affects the excess demand through three
channels. The first channel, which is representgdhle first term of the above
expression is the wealth implications of the reapréciation; an increase i@
causes the domestic value of foreign currency demaied deposits to increase and
this in turn also increases the demand for andptfee of land. The sensitivity of
the consumption to wealtha(;) together with the share parameted ) would
determine the portion of the increasing consumptiemand that falls over the
domestically produced goods. The second term, septing the effects of the
second channel, is the change in the exports @sudt of increased competitiveness
brought about by real depreciatitiThe last term, which corresponds to the third
channel, indicates the decrease in the investmgmanelitures due to an increase in
the domestic lending rates related to the incré@asiee country risk premium. The
change in the country risk premium stems from thiedoration of the net worth of

*The aforementioned effects of the real depreciatimonsumption and exports also appear in Agénor
and Montiel (2007).
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the banking system, which in turn is a result ofirmrease in the value of foreign
currency denominated liabilities. While the firstot channels increases the excess
demand, the third channel works in the oppositeeation. These effects are
summarized in Table %.

Tablel
Effects of Real Depreciation on Excess Demand
Affects Through Sign
0 (Excess Demand ) Consumption Wealth Effect +
02
Investment crp! -
Con. sign (+) Exports comp"” +

(*) CRP: Country Risk Premium, Comp: Competitivenes

Holding the real exchange rate constant, the effean increase in the domestic
price level (B,) on the excess demand reads:

W . a W
(1_5) _a1§(1+IR)YJ.+Fg P4Q_2

D D D

(L+ig)Y, + R2z+ 2Dj -

(A7 +PO - R +(E-E)D]
PD

) #1'|2+ 6)ivll 6. 05+ FB)z

6 (L) |+ (L)Y, (@)
I:)D

The expression in the curly bracket shows the efféa change in the domestic
price level on consumption and the coefficient iplying the whole term indicates
the portion of the consumption demand falling ottee domestically produced
good. Consumption is affected by the price levaebuigh two channels; income and
wealth. The first term in the curly bracket starfds the effects of the higher
income on the consumption demand. Increase in iecetems from the decreasing
real wages, which increases the labour demand. ¢told wealth is affected by
prices in various ways and in various directionfke Tirst term in the squared

ZThe abbreviation Con. in the tables stands for entignal. "Conventional sign" means the sign of the

derivative of excess demand and excess currenlopinfith respect toZ or PD that would occur in
the absence of country risk premium channel andl&posits.
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brackets shows the effect on land prices of aream® in income due to the change
in price level. Households try to increase theirnmp holdings as their income
increases and this decreases the demand for amfitieeof land. The second and
third terms in the squared brackets show the efiethe nominal depreciation (as
an increase inP, holding z constant means a proportional depreciation in
nominal exchange rate) on the household wealtheffects are an increase in the
value of FX denominated deposits measured in daenestrency and an increase
in the land prices as the higher wealth due toHigier value of FX deposits
increase the demand for land. The last term in dipgared bracket shows the
decrease in the real value of the household wealth result of higher prices. The
net effect of a price increase on the householdtveanegative’®

Domestic price level affects the investment by ¢fiagn both the domestic risk
premium and the country risk premium. Holdirgy constant, an increase in the
domestic price level would mean a nominal deprasialvhich means deterioration
in the net worth of the banks and so an increagbdanexternal risk premium for
banks. Banks reflect higher costs to the firmsighdr lending rates. At the same
time, however, an increase in the domestic privelleneans improvement in the
net worth of the firms as the nominal value of tagital stock rises while the firms'
liabilities remains unchanged. This effect wouldcrgase the risk premium on
domestic lending.

Finally, the last term of the derivative shows itherease in the domestic supply.
As the nominal wage is rigid an increase in pricasslates into lower real wages.
Lower real wages stimulate the labour demand andhsoequilibrium level of
output. By raising the output, this effect decrsasiee excess demand in the
domestic goods market.

The upshot is that, the income effect created bynarease in domestic price
level decreases the excess demand as income iesmase than the consumption
in terms of levels. Apart from the income effecgalth effects, by decreasing the
consumption, further widens the gap between supflgand demand for, domestic
goods. On the other hand, conflicting effects amated on the domestic lending

ZNominal depreciation increases the value of theltivethrough FX deposits but as the percentage
increase in prices and nominal exchange rate ialegunet, increase in the real value of domeSKc
deposits is zero. However, as the value of theratbeponents of the household wealth, which are

nominally fixed, decreases in real terms, the ffeteof an increase iH::'D on real wealth is negative.
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rate through firms' and banks' balance sheets,hwmigkes the effect of the prices
on the investment demand ambiguous. In the lighthefabove descriptions it is
reasonable to assume that an increask,jrin net, decreases the excess demand as
in the conventional case. The information givenvahbis summarized in Table 2.

Table2
Effect of A Riseln Domestic Price L evel on Excess Demand
Affects Through Sign
0 (Excess Demand ) Consumption Income effect +
AP,
Consumption Wealth Effect -
Investment crp” -
Con. Sign (-) Investment prP) +
Output Real Wages -

(*) C(D)RP : Country (Domestic) Risk Premium.

According to the implicit function theorem, the o of the Internal Balance
locus, which is drawn infg,, Z) axis, is:

0(ExcessDemand)
dpry — 0z
dz |g d(ExcessDemand)
oP,
By using our derivations the slope can be writtethe following form:
dw dé; ,
dPD| — CWE-HHE dZ+X
dz |, c, dw .C, dy ., dé. fl, de, v,
dk, dk, E dR, L dR, b

If one ignores all the credit market imperfecti¢gand the FX deposits) the slope
of the Internal Balance Locus would be:
dP, | _ X'
dz |, dw dy

Cy = +C, —-Y,
Yap, Ydp, 0

The implication of the presence of FX deposits audehold wealth is to
increase the numerator while decreasing the deradariin absolute terms hence it
certainly increases the slope of IB locus. Howeteg, effect of the FX deposits,
through the country risk premium channel, worksthe opposite direction. By
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weakening the conventional effect of real exchange and strengthening the
conventional effect of prices, country risk premiumakes IB curve flatter.
Domestic risk premium weakens the effect of a prise on the excess demand so
it makes the locus steeper. In general if the aguigk premium effect is equal or
stronger than the domestic risk premium the intelbatéance locus would be flatter
than what it would be without these effects. Depegdon the strength of the
country risk premium channel, there can even begatively sloped IB locus. In
light of the above information:

« the higher the share of FX deposits and prdiorrowings in banks' total
liabilities,
« the higher the sensitivity of country risleprium to the net worth of banks,

« the lower the effect of prices on domestak ppremium, the flatter would be
the slope of IB locus.

It is possible to follow the same steps for theemxdl balance condition.
Substituting the consumption function (30) and ¢iguafor foreign borrowing (15)
into the balance-of-payments equilibrium conditi@@4), the external balance
condition can be written as:

71X -aY -a,[(i, -71*)+({"+e- ) +(§-11)]
+a,(A"IP,)}] -i°FB, + Ah(i”+,§)L°/E - FB,] = 0.

Substituting the supply function (27), land pri¢é¥, household wealth (2) and
the cost of foreign borrowing (13), this condition,the most explicit form, can be
written as:

z‘l{X(z)—5alY(\|:)V:(1+iR))—az(iR - +i% +e-m+q§-m7)

D

+%['%H +P(i,i™ +€,Q,Y(g(1+iR)). zR) - R’ +(zR, - Eo)DoD]}

D D
—i7(", xc,zR))FB, +

S0 %, ZR) + £,iz)
R

L®(@i"ig) —FB,] =0 (36)
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Firstly, consider the effect of an increase in mathange rate on the country's
external accounts. Derivative of the excess cuyreffmwv with respect to real
exchange rateq) reads:

;—zl(X(Z) — &)+ 2 {X = a,[R’ + D1} iy 6(Dy + FB))R,FB,

, hliEEe'E(DE+ FB,)P,z—h L
(zR) z

L5i¢ 6. (D5 + FB,)

The first term is the change in the value of thigahtrade surplus (expressed in
foreign currency units) as a result of a changthénreal exchange rate (RER). The
sign and the importance of the magnitude of thisoefwould depend on the initial
level of the trade surplus. With a large initi@lde surplus (deficit) this term would
be negative (positive) and significant. The secdedn shows the difference
between the increase in exports and the imports tdua change in the real
exchange rate. Increase in imports stem solely floenwealth effects, which is
created through FX deposftsThe third term shows the increase in net factor
services, which is the result of higher cost okfgn borrowing. Increase in the cost
of foreign borrowing stems from the increase inrikk premium, which is brought
about by the deterioration of the net worth of bamks. The last term reflects the
portfolio adjustment of the banks as a respondgigber foreign borrowing costs.
The last two effects, which are arising from thergoy risk premium channel and
the increasing imports (due to the wealth effegated by FX deposits), mean
currency outflow while the first two effects corpemd to inflow of currency? The
perverse effects arising from the presence of FEodigs and the country risk
premium channel raises the possibility of havingegative sign for the effect of
real depreciation on the excess currency inflone Tkelihood of having such an
outcome would depend on the parameters and thalinilues of the relevant
variables. For low levels of initial foreign debhddor mild changes in real
exchange rate one would expect the increasezinto improve the external
account® The channels through which real exchange ratectaffehe external
balances are summarized in Table 3.

2The effects ofZ on external balances up to that point also apipeagénor and Montiel (2007).
ZAlthough, emerging market economies display veffedint patterns in terms of their trade balances;
here, it is assumed that the initial trade balas@ither insignificant and/or negative.

20One interesting case would be to specify the cguigk premium as an increasing function Bf. In
this case the sign of the derivative would depamthe level of real exchange rates.
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Table3
Effects of Real Depreciation on Excess Currency I nflow
Affects Through Sign
0 (Excess Cur . Inflow ) Trade Balance TBg) ?
0z
Exports Comp(*) +
Import Wealth Effect -
Con. sign (+) Net Factor Ser. CRP(*) -
Foreign Bor. CRP -

(*) TB (- Initial Trade Balance, Comp: Competitiveness,
CRP: Country Risk Premium.

The effect of a change in the price of domesticct;c(tPD) on the external
balances can be expressed as follows:

D D

~ 2800 a s (LY + PR D (Y, + Oz 2D]] - 22 A
P R R P

hi;, 6.(D5+FB)zR ~h
33

, h &
i, 6.(0;+FB)zFg + -+ 157, 6.0, +F8)
D

Higher domestic price levels correspond to higbgels of income and so higher
import demand (first term in the curly brackets)gher income increases the
demand for money and accordingly decreases the rdkrioet and price of non-
monetary assets (first term in the squared brarkéts explained before, an
increase in the price level, leavingy unchanged means a nominal depreciation.
The second and third terms in the squared bradkedsfor the wealth effects,
which are due to the increase in the nominal exghamate. On the other side,
higher prices would mean a lower level of real weaWhich puts downward
pressure on the consumption (last term in the dundgkets). Nominal depreciation
also implies deterioration in the net worth of thenks. Lowering net worth raises
the risk premium charged by foreign lenders todbmestic banks. The increasing
cost of foreign borrowing raises the net factovges paid abroad and at the same
time makes the Central Bank resources more atteotihich stimulates banks to
resort more to Central Bank reserves. Both of thiogdy currency outflow. For the
trade balance, we would assume that the incometeaffestronger than the wealth
effect which means that an increase in domesticepevel deteriorates the trade
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balance® Hence, the presence of the country risk premiunengthens the
conventional effect of prices. Table 4 summarizes effect of prices on the
external accounts of the economy.

Table4
Effects of An Increasein Domestic Good Price on External Accounts
Affects Through Sign
Import Income Effect -
0 (Excess Cur . Inflow )
0P,
Import Wealth Effect +
Net Factor Ser. CRP -
Con Sign (-) Foreign Bor. CRP -

The slope of the external balance locus is thatieg of the ratio of the partial
derivatives of external balance with respect td esahange rateZ) and the price

of the domestic goodH,, ):
0 (Excess Demand )

dPy ‘ - _ 0z
dz |,  0(Excess Demand )
0P,
Accordingly, the actual expression reads:
d(TB°)+X'—MA dA, ~FB,iJ d9E+£ 4P dé.
dp,| _ _ dz H dz E dz zR, "7E dz
dz |, M dY—M dA”—FBiD d95+£ g dé;

— [
Ydp, M odP, %% dp,  zR, "% dP,
where TB, is the initial trade balance arfdl is imports.

If one considers only the traditional channelsdlope of EB locus would be:

d(TB,) .

AUB) 4 x
dp,| __ dz 37)
dz |EB -M dy _ M dA,

Ydp, M dP,

Here, by weakening the effect of real exchange aatthe external accounts and
strengthening the effect of prices on the exteagabunts, the country risk premium
flattens EB locus. Contrary to its effect on IB us¢ here the wealth effect created
via FX deposits weakens the conventional effectredl exchange rates by
stimulating consumption and so the import demartte presence of FX deposits

*0One would accept that this assumption is quitdstal
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also makes banks' net worth more sensitive to exgghaates. Hence, this further
weakens the conventional effects of RER on thereateaccounts. On the other
hand, wealth effects created by the presence of de€posits support the
conventional effect of prices on the external aoteuHence, the existence of FX
deposits decreases the slope of EB locus. Thetefééthe relevant parameters and
initial values on the slope of EB locus are sumpstias follows:

« the higher the share of FX deposits in househalsets,

« the higher the share of FX deposits and foreigrrdwings in banks' total
liabilities,

« the higher the sensitivity of country risk premito the net worth of the banks,

« the higher the sensitivity of foreign borrowing the relative cost of domestic
and foreign sources,

« the higher the sensitivity of consumption to thealth the lower would be the
slope of EB.

In a conventional model, which does not accountfedit market imperfections
and FX deposits, the slope of both of the curveslevdave the same sign. This
would leave the question of which one of the twoves is steeper. The slopes of
the two loci, so to speak, give the relative powerz and P, in affecting the
internal balance and the external balance. Onedvexppect the relative power of
Z to be greater than thd’, on external balance compared with the internal
balance, which implies that EB locus should bepste¢han IB locus. However, the
channels introduced have the potential to alterottikering of the slopes and even
the sign of the slopes. Depending on the strenfttihed balance sheet effects, in
principle, there can be six different outcomesteslao the relative slopes and the
signs of the two loci.

1) Both EB and IB are flatter with positive slopasd EB is steeper than IB.
2) Both EB and IB are flatter with positive slopbst EB is flatter than IB.
3) EB is flatter, but it has a positive slope. I&ta negative slope.

4) IB is flatter but has a positive slope. EB hasegative slope.

5) Both EB and IB have negative slopes, and EBeisper than IB.

6) Both EB and IB have negative slopes, and Eatsef than IB.

Only the first three cases, which are most likelptcur, will be considered

CASE 1: In the first case credit market and intdomal capital market
imperfections and the presence of FX deposits wedle quantitative effects of
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the exchange rate on both external and the intexoebunts, while strengthening
the effect of the price level on again both acceuhtowever, neither the ordering
nor the sign of the slopes change by this effect.

CASE 2: Both curves are flatter, but the signs tué slopes are preserved.
However, the ordering of the slopes is now différen

CASE 3: The third case describes the situation hichv the effects of real
depreciation on the internal accounts that are ingrithrough the country risk
premium channel dominate the conventional effe€tthe real depreciation. As a
result real depreciation creates excess supplgr#tihn excess demand.

In the first two cases the slopes of the two cuvage the same sign, which
requires checking the stability of the system.Ha third case stability analysis is
not needed as the slopes of the two curves havesdpsigns.

4. Policy and Exogenous Shocks

This section considers two types of shocks to tleeleheconomy. The first of
these shocks is an increase in the Central Baitkarefe rate, the second one is an
exogenous increase in the country risk premium. WMletry to explain how the
transmission of these shocks is altered with tresgmce of the cost channel, FX
deposits and risk premium channels.

The effects of the shocks are illustrated graphjidal ( Z, P, ) space. Figure 1
shows the equilibrium in the baseline case (oraeecl, where the sign and the
ordering of the slopes are preserved).

Figure 1. Equilibrium In Internal And External Accounts
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4.1. An Increasein the Central Bank Refinance Rate

Before elaborating the effects of the channelsnadrest, in order to show how
the model works, it is necessary to explain the eteny transmission mechanism in
the most simple framework, that is, without thetadsannel and the risk premium
channels.

An increase in the Central Bank refinance rateirisctly passed through to the
domestic currency denominated deposit rate. Anesse in the deposit rate
decreases consumption by raising the intertempgmieé of consumption and by
decreasing the household wealth. Decrease in thsehold wealth stems from the
declining demand for land as a result of higheurret on financial assets. All these
decrease the demand for domestic goods and cregeéssedemand. In order to
restore the internal balance, demand for (supplydomestic goods should go up
(down). This would require the price level to goathofor a given level of RER,
which implies a downward shift in IB locus. Or arcbe thought of in terms of the
RER; if there is a positively sloped IB locus, irder to balance the decreasing
excess demand, RER should deprectate.

Higher interest rates affect the external balanceftuencing consumption and
altering the optimal composition of the funding ceces for banks. Lower
consumption translates into lower import demandgchkvimeans an improvement in
the trade balance. Capital inflows increase as $ambuld try to increase their
foreign currency liabilities, which become relativeheaper after the increase in
the domestic refinance rate. Both the improvemerttade surplus and the rise in
capital infows would mean an excess inflow of emgy into the domestic
economy. Restoring balance in the external accouatsd require an appreciation
for a given level of domestic prices, which meatesftavard shift in EB locus.

Below, by making use of the figures, we try to explin detail the implications
of cost channel, FX deposits and domestic and cpuigk premiums on the
monetary transmission mechanism.

®*lIn case of a negatively slopped IB, which implieattthe conventional effects of real depreciation o
the external balances are dominated by the nomtatdrchannels, there needs to be a real appretiatio
to restore the equilibrium under the same condstion
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Figure 2. The Effects Of Cost Channel
(a) Mild Cost Channel (b) Strong Cost Channel
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Figure 2 is designed to show how the effects oiharease in the refinance rate
would be changed when one integrates the cost ehanto the most basic
framework, where there are only the traditional rofeds® Besides the demand
side, interest rate also affects the supply sideutth the cost channel. This is
because the interest rate impinges on the wagg Halice any increase in the
interest rate would mean an increase in the effeatarginal cost of labour. By
decreasing the equilibrium output, the effect oftcohannel on the equilibrium
prices (or on the excess demand) works in the dgpdsection compared with the
conventional interest rate channel, which only afes through the demand side.
Panel (a) of Figure 2 assumes that the cost chasnek as strong as to reverse the
conventional effects of interest rate on the exatssand® E1 shows the initial
equilibrium before the increase in refinance rd&2. shows the equilibrium that
would occur without the cost channel. The shadesh ahows all the possible
outcomes when the cost channel is introduced anshB®s just one of the possible
equilibrium points with the cost channel. As a hikeanterest rate also suppresses
the supply through the cost channel, the imbalameated in the domestic goods
market would be less severe, implying that the iredudecrease in the price of
domestic goods, to restore the equilibrium, woulel lless. As a result, the
downward shift in IB would be less. On the othetesias the tight monetary policy
is now more contractionary; consumption and sartiport demand would contract

%However, all the results would remain valid for Edsas well, where the IB and the EB loci havé stil
positive slope and the EB is steeper than the ¢Bdo
*In the sense that the demand for the domestic deorkases more than the supply of it.
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more, which require higher appreciation in ordemtaintain external equilibrium.
Hence, EB should shift further to the left. Dep@gdon the slopes and the relative
shifts, equilibrium compared with the no-cost chelncase may result in i) less
appreciation with higher prices, ii) more appreoiatwith higher prices, and iii)
more appreciation with lower prices. The last casat odds with the literature as
the cost channel is shown to restrict the sizehef decrease in the equilibrium
prices in the case of a contractionary monetaricpdt

Above, the analyses were based on the assumptothiéh cost channel does not
change the direction of the conventional effecthef interest rate on excess demand
but only weakens it. If, instead one considers dpposite case, where supply is
highly sensitive to the interest rate, so much fst &an increase in interest rate
would raise excess demand, then the presence a@b8techannel alters qualitative
results as well. This would imply an upward shiftIB locus (Panel (b) of Figure
2). As lower income would imply an improvement hettrade balance, EB locus
should again shift further to the left. In this eagsults can change in qualitative
terms. This can result in higher prices insteatbakr prices. Figure 2 (panel (b))
shows just one of the possible equilibrium poi8)(which reflects this situation.

Movements in the exchange rate will have wealtlea$ on the side of the
households if they hold FX deposits. Ignoring thglications on banks' balance
sheets, the presence of FX deposits makes IB ateaper by strengthening the
effects of a change in real exchange rate and dsiag the effect of price changes
on the excess demand. In other words, with FX d&pas place an appreciation
would imply a greater decrease in the domesticepléwel to restore the internal
imbalance. EB locus on the other side will be Eesgper as the wealth implications
of the exchange rate movements strengthens thet effeP, (for a given level of
2) while weakening the effect o2 on the external balances. It is easy to show
that in such a case the equilibrium levels of thendstic price and real exchange
rate that would occur as a result of an increaghdrrefinance rate would be lower

%The intuition behind the third case is as followsp to the cost channel, output contracts mors, thi
creates a trade surplus (excess currency inflodyaguires additional appreciation i to mop up the
trade surplus. This in turn creates excess suppfjomestic goods market and a decrease in prices in
equilibrium. Apparently, the increase in price lletree to the leftward shift in EB cannot fully offsthe
effect of upward shift in IB on price level. Howeyé one accounts for external risk premium chdnne
appreciation would mean higher capital inflow (addcreases the risk premium), so the decreasesin t
trade surplus should be higher, which creates laehigxcess supply in the domestic goods marketiand
sharper decrease in prices.
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(more appreciated RER). That is, the presence ofdeKosits strengthens the
recessionary effect of the contractionary monepaticy.>

In Agénor and Montiel (2006, 2007) the implicatiohhaving a domestic risk
premium channel is shown to strengthen the corndrzanty effects of an increase in
interest rates. Not surprisingly, the presence refdit market imperfections in
domestic credit market gives the same results infamework as well. As the
presence of domestic risk premium implies a negatilation between the lending
rates and the prices, the decrease in priceshgdfiim a hike in the refinance rate,
further increases the lending rates and resulivet prices, lower output and more
appreciated domestic currency than otherwise woef

Figure 3. The Effects of Country Risk Premium
(a) Case 1 (b) Case 3

Po Po

PRICE PUZZLE

Figure 3 shows how the existence of the countkyaignnel alters the effects of
an increase in Central Bank refinance rate on ttwma@my. Firstly, consider the
case where conventional effects are still domin@atse 1). E1 shows the initial
equilibrium whereas E2 shows the equilibrium after monetary shock without the
country risk premium. In the new equilibrium doniestrices are lower and the
domestic currency is appreciated in real terms. gitey area shows the set of all

*However, if the country risk premium is includedtire basic framework, the effects of FX deposits on
the equilibrium price and RER are not clear. Apfatian brought about by higher interest rates

improves the banks' net worth and lowers the cbéirals and so the lending rate, which weakens the
recessionary effect of contractionary monetaryqyoli

%6This mechanism is known as "financial acceleratagénor and Montiel (2008) show that when there

is a strong cost channel, (supply side effectatafrest rates dominates the demand side effect®dse

in interest rates result in a rise in prices, wdeltreases the risk premium. In such a case whahtwe

is "financial decelerator" effect as the authorneat.
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possible outcomes with the country risk premium.sB8ws just one of the possible
outcomes. As mentioned above the country risk premmmakes both curves flatter.
Besides, as the country risk premium weakens tmwestional effect of the real
exchange rate on both the external balance anthaitbalance, the magnitude of
horizontal shift required in EB locus as a respaiesa shock in the refinance rate
would be higher. Beginning from the same initiahtst with the country risk
premium, an increase in interest rate may resul} iess appreciation with higher
prices, ii) more appreciation with higher pricesdaii) more appreciation with
lower prices than what it would be without this chel. The last possibility is of
more interest because it is conflicting with thew, which is arguing that the
presence of the country risk premium decreasedidfiationary (contractionary)
effects of tight monetary policy as at the sameetithimproves the balance sheets
of domestic agents. However, if foreign borrowiadighly sensitive to the relative
cost of the (domestic and foreign) funds and investt is relatively less sensitive
to interest rates, deterioration in the trade badafulue to larger inflows of capital)
may dominate the increase in the investment andresut in even lower prices
(output).

Panel (b) in Figure 3 shows the equilibrium undasec3. An increase in the
refinance rate elevates the deposit rates and éingimal cost of funds. This implies
decreasing consumption and investment demand. Hé&Bdecus shifts down. On
the other hand, an increase in interest rate isesedhe capital inflow, which
requires appreciation to restore equilibrium; tisaEB shifts left. The country risk
premium effect creates a loop as appreciationf itkdreases the risk premium and
the cost of foreign borrowing and brings about ewagher foreign borrowing.
Decreasing cost of foreign borrowing may partiatly,even more than fully, offset
the higher refinance rate on the marginal costuofd$é for the banks. If, in net,
marginal cost of funds for banks decreases arteifrhprovement in the domestic
lending rate is strong enough to offset the dedngasade surplus that is brought
about by appreciation, then it can result in highggregate demand and so higher
prices®’ If the economy is in such a state, procyclical etary policy, such as IMF

*If one is interested in the consumer prices instefgrice of domestic goods; to see the area
corresponding to a lower level of CPI, it is neegggo split the gray area with a line startingnfiré&1
(to the left) with a sIope~5PDO/zO . The area below the line would correspond to atdevel of CPI

(Obviously, if this slope is steeper than the slapdB locus in absolute terms, CPI would always
decrease). Hence, although domestic prices mayeaser as a response to higher interest rates,
appreciation could still decrease CPI by decreasiagmported goods' prices.
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advised for Mexico in 1994 and to Asian Countries997-1998 period, could be

justified 3839

Figure 4. Risk Premium Convex In " z"
Po
A
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These analyses are valid only in a neighborhoadtiefnitial equilibrium. If, the
external risk premium is a convex function of neirtl, then the slope of IB would
be a negative function of depreciatirin such a case the slope can change sign
depending on the value of real exchange rates.nesshat at the initial equilibrium
IB is negatively sloped (as in case 3) but it cleangign in some neighborhood of
the equilibrium (Figure 4). Then the sign of théeef of the interest rate hike on
prices (and on output) would depend on the mageitfdhe shock. An increase in
the refinance rate stimulating foreign borrowingy d& expansionary up to some
point, but if it implies larger real depreciatianmay turn out to be contractionary
after that point.

4.2. An Exogenous Increase in the Country Risk Premium

The second shock to consider is an exogenous seragathe country risk
premium. This, for example, could stem from an éasing risk aversion towards
the emerging economies. When the risk aversionhef ihternational investors
increases they will be more reluctant to lend tergimg market countries and they
would want to charge a higher risk premium forfilveds they supplied.

%5f the cost channel is added into this picturehia way above (where interest rate on working chisita
equal to refinance rate) then the likelihood ofiegdup with higher output (not prices) would desea
*0One should keep in mind that here we do not acctamthe stock effects of high interest rates on
public debt, banks balance sheets and etc. Henstifjgation of such an argument, in practice, seed
much more than this.

4°0f course in such a situation EB locus would be-lwear as well, which we ignored in the figure.
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Again, it will be in order to briefly explain theansmission of the shock by
using the basic framework, namely, without the nmskemium channels and FX
deposits, then, to look at the implications of thehannels in the transmission
process?

Higher costs for foreign funds encourage domestitkb to increase the share of
the Central Bank resources in their liabilities. Banks will be holding a less
desirable portfolio in their liability side they wil increase their lending rates.
Firms would respond to higher lending rates by éasing their investment
expenditured’ As a result, there would be an excess supply imedtic goods
market. In order to restore internal balance fgiven level of real exchange rate,
domestic prices should decrease, which means awdandrshift in IB locus.

Decreasing weight of the foreign borrowings in k&rtktal borrowings would
mean capital outflow. Higher foreign borrowing cadbo increases net factor
services, which contribute to the outflow. Currerawtflow would require a real
depreciation in order to restore the equilibrium d@rternal accounts, and that
implies a rightward shift in EB locus.

Figure 5. An Exogenous Shock to Country Risk Premium

(a) Case 1 (b) Case 3

~Y
~NY

“IAs cost of working capital is determined solelytbg refinance rate, which is exogenous, cost cHanne
does not play any role here. If the cost of workiagital was equal to lending rate, then exterhatks
would impinge upon directly on the supply side adlwSee Agénor (2006) for the analyses of such a
case.

“2As mentioned before banks do not increase thedsiteate on foreign currency denominated deposits.
This would implicity mean that the assumption iada that the domestic agents do not have any risk
perceptions regarding to the domestic banking Byste
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There is no clear cut result as to the directiothefchanges ifP, and z at the
new equilibrium. Possible outcomes are i) depr@matand lower prices, ii)
depreciation and higher prices, iii) appreciatiowl dower priced® By causing a
real depreciation, capital outflows, on one handrease the net exports; but, on the
other hand, due to the deterioration in the netthvaf banks, decrease the
investment. Depending on the relative strengthghete effects it can result in
either lower prices or higher prices.

The presence of FX deposits, ignoring their effemtsbanks' balance sheets,
softens the contractionary effect of the exterrtadck because of the positive
wealth effect created by real depreciation.

The effect of the financial accelerator mechanismjn other words domestic
risk premium channel, would depend on the net effiethe shock on the output (or
price of domestic good). This mechanism would anggnify the magnitude of the
shock on the output without having any influencetmndirection of the effect.

Capital outflow, which arises as a response toem®&e in exogenous risk
premium, would be magnified when there is an endogs country risk premium
channel; as deteriorated banks' balance sheetswaide the risk premium and
boost the cost of borrowing further. Higher costs dlomestic financial system
would result in higher lending rates for domestiong§ and lower investment
expenditures. If IB curve is positively slopped,msase 1, it is not possible to state
in which direction the prices and the real excharage would go(shaded area in
panel (a) of the Figure 5). Although, depreciatimaught about by capital outflows
increases the output in case 1, the initial impafctncreasing lending rates on
investment makes the equilibrium outcome ambigudbs. result again depends on
the parameters and the relevant initial valuef@fodel's variables.

In case 3, where the effect of real depreciationtlw® internal accounts is
reversed due to the country risk premium, the efbéthe shock on the economy is
certainly a decrease in prices and output (pandl ofb Figure 5)** Hence,
deterioration in market sentiment results in carttoe in output. Stronger country

“The least unexpected result among these is therastwhich leads to appreciated currency. The main
reason for having this possibility is the relatimetween the cost of foreign borrowing and the deimes
lending rate. This situation could only occur iEthensitivity of investment to interest rate is kigh

and hence the decrease in the equilibrium outpedates an improvement in the trade balance, which
more than offsets the decrease in the capitalawafl Then in the equilibrium real exchange rateukho
appreciate to clear the surplus in the externalriza.

“However, it is not possible to determine the digecobf the change in real exchange rate (Figure 3b)
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risk premium means a larger depreciation is redquioerestore external equilibrium
(as the impaired net worth of the banks furtheraases the cost of foreign
borrowing and strengthens capital outflows), whiatther increases the marginal
cost of funds for the banks and depresses investmeme. In summary, the
stronger the country risk premium (the higher wdaddthe depreciation), the higher
the sensitivity of domestic interest rates to tbeeign cost of borrowing and the
higher the interest elasticity of investment, theren severe would be the
contraction in output and decrease in the pricellev

Figure 6. Risk Premium Convex in " 2"
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Above, there were mentioned two cases separatgigrding the slope of IB.
Both could be combined and put into one picturensiiter the case where both 1B
and EB are positively sloped at the initial equiliin (as in case 1). If one assumes
that the slope of IB is negatively related Zq (that is, if country risk premium is a
convex function of the net worth of banks) then shepe of IB would change sign
when one moves to the right on the horizontal drighis case an arbitrarily small
external shock could not be so contractionary (@neexpansionary), however, if
the depreciation is greater than a certain lexahémber the country risk premium
increases the degree of the depreciation requirdshiance the external accounts)
namely the point where the slope of IB changes, ggternal shock turn out to be
strongly contractionary, suppressing prices angwutThis situation is shown in
Figure 6.
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5. Concluding Remarks

This paper has attempted to analyze the implicatiafi credit market
imperfections (both in the domestic credit marketl & the international capital
markets) on the transmission of monetary and eatestmocks in a small dollarized
open economy by using a simple framework develomedigénor and Montiel
(2006, 2007).

Nominally fixed wages, (during the period of analys unemployment and
flexible prices determines the main characteristit$he supply side. In order to
integrate the cost channel it was assumed thdirthe needed to finance the wage
bill due to the delay between production and sdtence, interest rates affect the
wage bill and so the supply decision of the firms.

Country risk premium arises from the currency misinan the balance sheets of
the domestic banking system. Risk premium is sygetifs a function of the net
worth of the banks. The net worth of the bankingteayn can change within the
period of analysis due to the movements in the &xgé rate. The higher the FX
deposits and initial foreign debt stock relativedimmestic currency liabilities the
higher would be the sensitivity of banks net wddlexchange rates.

It has been shown that, depending on the sengit¥isupply of and demand for
domestic good to interest rates, the cost chanr@y mot only change the
guantitative effects of interest rate on the econamd in particular price level, but
also the qualitative effects. In other words, arréase in the refinance rate, aimed
at decreasing the price level, can result in evghen prices. We also showed that
in an open economy the presence of cost channélt maj necessarily decrease the
effect of monetary policy on the price of domegtond, (albeit it may be the case
that under realistic parameter configurations sitisation could never emerd®).

The presence of FX deposits magnifies the receassicgffect of an interest rate
increase on the economy. This situation stems ftenfact that owing to the
presence of FX deposits, changes in real exchaatgecreate a wealth effect for
households, which in turn affect the consumptiomated*® As is shown in Agénor

“If one considers the consumer prices instead ekpf domestic good this situation is more likely t
emerge.

“6As is noted earlier higher FX deposits, everythétsg being held constant, means higher open positio
for domestic banks, which increase the sensitviityanks net worth (and so the domestic lendings)at
to the fluctuations in exchange rates. This aspécEX deposits works in the opposite direction
compared with wealth effect for households.
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and Montiel (2006, 2007) domestic risk premium cle@nalso strengthens the
effect of interest rates on the domestic econongcrEasing prices, owing to the
contractionary monetary policy, dampens the valuérms' capital (which is used

as collateral), so increases the risk premium @thfgom the firms and this further
depresses the investment and output.

Country risk premium mechanism increases the mamerdf the change in
exchange rates that is initiated by an exogenouwosksfas financial accelerator
mechanism does for changes in output). If an exmgenshock implies a
depreciation (appreciation); due to the balancetsbffects, country risk premium
increases (decreases) and this results in capitdbw (inflow). Hence, the initial
movement in exchange rates is strengthened byrghihianism.

Capital inflows affect the domestic output througkports and investments.
Higher capital inflow appreciates the currency dadms the exports but on the
other hand appreciation improves the banks' balaheets and decrease the risk
premium on foreign borrowings and hence on the dbiménding rates and boost
the investment.

In the paper we distinguished two cases in termthefstrength of the country
risk premium channel. In the first case, where tihiannel is relatively weak, effect
of real exchange rates on exports dominates itectefin the investment, which
implies that depreciation (appreciation) increaf#screases) the output. In the
second case, effect of real exchange rate on imeestdominates its effect on
exports hence depreciation results in a decreasetput.

In the case of a mild country risk premium chanritbk negative effect of
contractionary monetary shocks on investment iskemad; however, the negative
effect of this shock on the exports is deepenetholigh, output decreases for sure
(as is the case without this mechanism), it ispussible to assert how the existence
of country risk premium channel affects the magtétwf change in output due to
the conflicting effects on investment and expo@s. the other hand, conventional
effects of a monetary shock on prices and the owpuld even be reversed in case
of a strong country risk premium channel; that as, increase (decrease) in
refinance rate could be expansionary (contractignar

The effects of an external shock that takes the fof an exogenous increase in
country risk premium are ambiguous. Presence ofdaauntry risk premium does
not impose a particular result in terms of the Bopium output as well. But, if this
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channel is strong deterioration in market sentimetalways bring about a sharp
decrease in investment, which dominates the pestianges in exports, and result
in lower output.

It is proposed that these results are of importdocthe design and the conduct
of the monetary policy. A better assessment ofefffiects of these channels can be
made by using empirically plausible parameter &lue further step would be to
integrate these mechanisms into a dynamic framewdttk rational expectations.
Thus the implications of the short-term dynamics tba stocks could also be
accounted for.
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Appendix
Stability Analysis

To make the stability analyses of the system one wwmke use of the
Samuelson's correspondence principle.

The possibility of specifying the adjustment prece$the endogenous variables
in different, but yet plausible ways, is one of thaknesses of this approach.

It will firstly be assumed that any imbalance ie tiomestic goods market would
trigger the domestic price level, and exchangewata!d be the variable to adjust in
case of an imbalance in the external accounts.

Excess demand in the domestic goods market recatir@screase in the price of
the domestic goodP, . Accordingly, adjustment equation fé?, is given by:
oP,
_atD =A{1-0)C+I1+G+X -Y}

where /11 is the speed of adjustment.

Excess inflow of currency would require an appréaiain real exchange rate in
order to restore equilibrium in external accoufisat is Z should be decreasing.
Hence, adjustment equation far takes the following form:

% = - {z*(x - &) -i"FB, + h(FB - FB,)}

where /]2 > 0 is the speed of adjustment.

It is shown before in the text that an increasd’ijndecreases the excess demand
and an increase irZ increases the excess demand. On the other handheo
external accounts side it is shown that increagherdomestic price level increases
the currency outflow while the depreciation wouléan capital inflow. Using this
information, it is possible to linearize the two oo dynamic system:

oP
a_tD =A.a,P, +1.a,z
0z
E = _/12.321.PD —/12.a22.2,

wherea; <0, a,>0, a, <0, a,,>0.

In order to have a stable dynamic system it is s&ag to find two negative
eigenvalues. Necessary and sufficient conditions Ffaving two negative
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eigenvalues are i) matrix of coefficients shouldéa positive determinant; ii) the
trace of the matrix should be negative. As th's are negative the second
condition is automatically satisfied. Hence theu®ds on the first condition. The
matrix of coefficient is named matrif . The first order condition can be stated as:

detA=-AA,(a,a,, —8,,8,;) > 0 which leads to:
R
B A

On the left hand side of the inequality we havediope of EB locus and on the
right hand side we have the slope of IB locus.rafeo to have a stable equilibrium
IB should be steeper than EB locus.

Under these conditions stability requires thatdloge of IB locus is greater than
EB locus. Hence, the second case is discardedeasghilibrium under this case is
not stable.



