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INTRODUCTION

The importance of the banking sector as akey player in interest rate pass-
through has been recognized recently in literature concerning monetary policy
transmission mechanisms. Theinterest rate channel, which operates when
banks pass on changes in the monetary policy rate to interest rates for the
customer, depends on how banksreact to different shocks and to the state of
theeconomy.

Givenachangeinthepolicy rate, the degree of rigidity in short-terminterest
ratesislargely explained by the different features of the financial structure,
such asthe degree of competitionin the banking sector, the size of thebank, the
typesof clients, and theloan-risk level financial ingtitutionsface.

Thefinancia structureaso caninfluenceinterest rate pass-through by affecting
theway financial marketsrespond to macroeconomic conditions. Inthisrespect,
amacroeconomic shock canimpact market interest ratesdirectly, at the same
timeasthepolicy rate isresponding to that shock. Therefore, when determining
policy, monetary authoritiesshould consder how the banksbehave under different
economic conditions.

This article is a summary of "Interest Rate Pass-Through in Colombia: A Micro-Banking
Perspective", Borradores de Economia, Banco de la Republica. The opinions expressed herein
are those of the authors and do not represent the views of Banco de la Republica or its Board of
Directors.

Assistant to the Deputy Governor, Deputy Governor and Econometrician of the Macroeconomic
Modeling Department of Banco de la Republica, respectively. For questions, please contact
Rocio Betancourt, e-mail: ybetanga@banrep.gov.co.
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Theideaillustrated in thispaper isthat theway market interest ratesrespond to
changesinthe policy interest rate depends on how banksand financia markets
react to thevarious shocksthat affect the economy. A theoretical microeconomic
model of the banking sector isused for that purpose and some evidencefor the
Colombian economy ispresented.

l. INTEREST RATE PASS-THROUGH IN COLOMBIA

Several studieson Colombiahavefound that, despite along-term relationship
between the monetary policy rate and bank interest rates, interest rate pass-
through isincomplete. Huertas et al. (2005) found that a 1% change in the
monetary policy rateimpliesachange of 0.26% inthe 90-day CD rate during
the short-term and a change of 0.6% in the long-term. The same authors
documented theimportance of the banking sector in Colombiaand itssignificance
ininterest rate pass-through, finding that, although bank credit wasthe most
important source of financing for companies between 2000 and 2004, its
weakening, given the growing importance of substitutesfor banksaswell as
companies, can explainthelossof the credit channel's effectiveness.

However, bank loansand depositsare still animportant component of private
sector liabilitiesand assets. on average, thefinancial debt funded 42% of the
assets of consumersand small companies during the 1996-2004 period. The
proportion of small-businessand household assetshel d asdepositsinthefinancia
system during the same period was 42%, on average.!

Thisevidence suggeststhe Colombian banking sector playsarelevant roleasa
provider of fundsand asadeposit systemfor the private sector. Therefore, a
completeanaysisof themonetary transmission channelsand interest rate pass-
through must take into account bank behavior and the equilibriumin theloan
and deposit markets.

Two particular episodesin the Colombian economy, where market ratesdiffer
substantially from the monetary policy rate, can illustrate the effect
macroeconomic conditions and variables other than the policy rate have on
banks' decisionsand, consequently, on their interest rates (Graph 1). During
thefirst period, between January 2000 and February 2001, the policy interest
rate’ was stable, while the market rates increased, possibly due to banks
increased perception of risk and the growing supply of government debt paper
asaninvestment alternative. Theresult wasfewer loansand deposits.

o Source: Banco de la Republica's financial account.

2 The policy rate is the interest at which Banco de la Republica provides liquidity to the market
through repo auctions.



Inthe second period, between July 2002 and May
2003, the market rates declined slightly, whilethe

Central Bank's policy rate wasleft unchanged until

NOMINAL INTEREST RATES IN COLOMBIA
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I1. A MICRO-BANKING MODEL

Pursuant to Freixas and Rochet (1997), we developed apartial equilibrium
micro-banking model that takesinto account the existence of liquidity risk and
market risk, aswell astheimpact of other economic variableson the supply of
deposits and the demand for loans by the public to explaininterest rate pass-
through under acompetitive structurein the banking sector.

Banking activity ismodel ed asthe production of deposit and loan services. The
technology for those servicesisrepresented by acost function that dependson
thevolume of depositsand loans: C(D,L), whichisthesamefor al the banks.?
Given that technology, we examined the behavior of aparticular bank in a
sector comprised of N risk-neutral banksthat are pricetakers.*

Each bank facesaliquidity risk when itsreservesareinsufficient to cover the
total amount of withdrawals demanded by its depositors. If we assume the
level of reserves chosen by the banks and the amount of withdrawal s depend
on the level of deposits, sothat R=rD and X = xD, whereO<r<landxe
[0.1], the maximum amount of withdrawalswill be equd tothetotal amount of
deposits, and when x e (r.1], the banks haveto borrow the shortfall from the
Central Bank, incurringacost 1 (D,r) =r,DE | max(0,x - r); ,Wherer isthe
policy interest rate. Specifically, when the proportion of withdrawalsfollowsa
uniform distribution between0and 1, x ~ u(0,1) , thiscostisequal tol(D.r) =
rpD/2(1—r)2.

3 The costs are assumed to be separable; that is, the existence of economies of scope is not taken
into account.

4 They accept the rate of loans, r , the rate of deposits, r;, the return on government securities,
r. ,and the policy rate, r,as given.
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To understand how credit risk influences decisions on the banks interest rates,
weintroduced asimple approach in which bankscan recover only afraction &
of the loans they grant. That portion depends positively on the economic
conditions of the agents, measured by income (), and negatively ontheloan
interestrate(r ). Therefore, only aportion 6(Y, r ) of theloansarerepaidand
the agents pay interest only on that fraction. In thisway, each bank hasanet
incomegivenby:r 6 (Y.r )L-(1-6(Y.r ))L. Inadditiontoincomefromloans,
banks have another source of earnings, given the possibility of investing their
resourcesinanilliquid, but risk-free asset such asdomestic government bonds
(TES), withreturn r_.

Each bank choosesthe volumesof deposits( D), loans( L ), reserves(R) and
government securities ( T) that maximizeits profits, subject to the balance
sheet constraint.

Max 7 =r8()L+rT —r,D—(1-8())L-1(D,r)-C(D,L)
D,LT,R

[R=D-L-T

R=rD

sit. |(D,r)=%(1-r)2

0<o6<1

Thefirst-order conditionsof thisproblem arethefollowing:
®  r--n|s00n)-a-2-n-cl|-c;

@  r=5()2+n)-1-C

5()(1+r)-1-C,

o

@ r=1-

whereC| and C, arethemarginal operating costs. To simplify theanaysis,
and pursuant to Freixasand Rochet (1997), itisassumed these costsare constant:
So,C =4 yC, =4,

Equation (1) impliesthat acompetitive bank selectstheidea amount of deposits
in such asway that the marginal net income, taking credit risk into account,
(1-r)[8()(@+r)-1]-r,.,isequal tothe marginal cost, which pertainsto

theoperationd andilliquidity costs, (1- r)[%"(l— r+y, } +y, - Witheguation



(2), themarginal incomefrom government bonds (r,) must equal their marginal
opportunity cost, §(.)(1+ 1, )—1-7, . With equation (3), the optimal level of
reserves depends on the opportunity cost of not lending these resourcesto the
private sector, aswell asthe savings derived from not having to borrow the
shortfall fromthe Central Bank.

Combining the equilibrium conditions of each of the marketswith the balance
sheets of the banks gives us the equilibrium interest rates. Therefore, the
competitiveequilibriumischaracterized by equations(1) to (3) and thefollowing
conditions

@ D=D(n.r.Y)

(B L=L"(r.r.Y)

©® T=T-T4(r.1.5.Y)
(7) D@-r)=L+T

Inthat equilibrium, the banks balance sheet isgiven by:
@ L(r.rY)=(1-rD (1.1, 5.Y) =T +T4 (r,15.5.Y)

where:

. D, T, L represent, respectively, the aggregate demand for depositsand
government bonds and theloan supply in the banking system.

e Thetotal supply of deposit fromthe agents, D*(r,.r5.1;,Y ) depends
positively on the local deposit interest rate and income, and
negatively on the foreign deposit interest rate and the rate of return
on government bonds, which are imperfect substitutes for local
deposits.

¢ The demand for loansonthe part of the public, L (r,,r.,Y ), depends
negatively onthelocal loaninterest rate, and positively on the agents
level of income and the interest rates on foreign loans, which are
assumed to beimperfect substitutesfor local loans.

i The supply of government bonds (T®) is exogenous and the demand
for them on the part of agentsin the economy other than the banks,
T_db ( o, 1,6, Y ) , depends positively on the agents' income and the
return on those securities, and negatively on theinterest rate paid on
the imperfect substitutes for this asset, such as local and foreign
deposits.
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Theequilibriuminterest ratesin the deposit and |oan marketsare derived from
equations (1), (2), (3) and (8) asimplicit functions of the exogenousvariables.
Accordingly, r, =1, (r,. 17,00, T5Y v o) and 1y =1, (1,005, T5.Y, 70, 75) .
Thesefunctionsare potentialy non-linear, becausethey depend on thefunctiona
formsof the deposit supply and loan demand, aswell asthedistributionfunction
of withdrawals, if theseare not distributed evenly.

IIl. THE RESULTS

The comparative static analysis of equations (1) to (3) and (8) enablesusto
appreciate how shocksto the exogenousvariables affect deposit and lending
rates.

Result 1:

Theeffect of a shift inthemonetary policy interest rate (r p) ontheequilibrium
loan interest rate is positive, while the effect on the deposit interest rateis
ambiguous.

©) .
ar, [(1_ SN aT_b]_ D* ()"
dr, _ or, ar,  dr, or, -0
d s d s d
dr, dL" or, (l_r)aD +8T,b _on (1_r)aD +aT,b £D() or
o, dr, or, dry | or o o ar,

Anincreaseinthepolicy interest rate makesit more expensivefor banksto cover
aliquidity shortfal. Thishastwo possbleimplications. Ontheonehand, thebanks
haveincentivesto maintain moreresarves, viaasmaller loan supply or moredepost
demand. Ontheother hand, becausethelevel of withdrawalsdependsonthetota
amount of deposits, theincreased illiquidity cost reducesthe banks demand for
deposits. Theinteraction of thesetwo effectsimpliesanincreaseintheloaninterest
rate and an ambiguousimpact on depositinterest rates.

Result 2:
A change in foreign interest rates or in expectations of depreciation has a
positive impact on equilibrium loans and deposit interest rates.

(10)
oL
* d s d s d
dr.  dL® _dry (1_r)8D +aLb _on (1_r)aD +& +DS(,)ﬂ
ar,  odr or, dry | oar, o o ar,

If foreign interest rates or expectationsof depreciationincrease, agentsinthe
local economy witness a higher cost for borrowing abroad. This raises the



demand for local loansand brings upward pressureto bear ontheinterest rate
for suchloans. Theincreased demand for loansisan incentive for banksto
demand more deposits, at the same time as the agents reduce their supply,
because higher interest rates makeit moreattractivefor them to deposit abroad.
Both these effects on the deposit market operatein the same direction, pushing
uptheinterest rate.

Result 3:

The effect of a change in income level on equilibrium loan and deposit
interest rates is ambiguous.

1)
d s d s d s d
—ai+ai (1—r)aD +& +ai (1—r)aD Jra-r—‘b +(1—r)aD —DS(.)ﬂ+aT‘b
dr, Y Y ar, ar, | oy a, o Y Y oY
N d s d s d
& CLSNIT JPRRCAMCAR & U F R CEAULE Y SR
or,  or, or, ory | oar or.  or, ar,

Anincrease in income raises the supply of deposits and the demand for
loans on the part of the public, implying adeclinein the deposit rate and an
increaseintheloanrate. To satisfy theincreased demand for loans, banks
raise their demand for deposits, pushing up their interest rate. Moreover,
because the agents are in abetter economic situation, ahigher percentage
of loanswill berepaid, thereby reducing credit risk and giving banks an
incentiveto offer more loans. Thiswill exert downward pressure on the
loan interest rate. In all, the ultimate effect of a change in income is
ambiguous.

Result 4:

Anincreasein the supply of government securities (T¢) impliesan increase
in the equilibrium level of loan and deposit interest rates.

(12)
s d s d s d
aT* o' ar, (1_r)aD LTS | on (1_r)8D LTS, +D5(.)ﬂ
or,  or, ar, ory | or, or.  or ar,

Anadditional supply of government securitiesimpliesareductionin thesupply
of deposits made by compani es and households, and adeclinein the supply of
loansfrom commercia banks, al of which pushesup interest rates. Theimpact
on the deposit interest rate isreinforced if banks increase their demand for
depositsto fund the purchase of government bonds.
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Ingeneral, theresponsefrom bank interest ratesto exogenous shocks may not
belinear and can depend on macroeconomic variablesthat affect theelasticities
of deposit supply and thedemand for loans. In other words, thisresponse can
be complex and may depend on the state of the economy.

V. ECONOMETRIC EVIDENCE

Thetheoretical model described in the previous section impliesthat market
interest ratesareinfluenced by factorsother than the policy rate. Therefore, an
estimate of interest rate pass-through must take into account therole played by
other macroeconomic variables, which can affect equilibriumin theloan and
deposit markets.

Two econometric approacheswere devel oped to test thishypothesis. To begin
with, oncethe poss blelong-term rel ati onship between market and policy interest
rates is proved, error correction models are estimated, in which the
macroeconomic variables suggested by the theoretical model areincluded as
explanatory variables of the short-term dynamicsof the market rates. Withthe
second approach, it isassumed that some of the macroeconomic variables may
be endogenous in a general equilibrium context, which iswhy aVARX is
estimated. Then, Granger causdity testsare performed to verify thesignificance
of the macroeconomic variablesin the market interest rate equation, and the
impul se-response functions are examined to check the reaction of thoserates
to different shocks.

Tables1 and 2, show the estimates of different model sfor two measurements of
thedepositinterestrate (DTFand M3).5 Inmost cases, variables other thanthe
policy interest rateand theresidua of thelong-term equation aresignificantinthe
error correction equationsand have the expected Sgns. Accordingly, and based on
theestimates, itispossibleto concludethat the short-term momentum in deposit
interest ratesisinfluenced by other macrovariables, asthetheoretica modd suggests.

Nevertheless, to assess the impact of exogenous shocks on market rates, one
must consider not only their direct influence, but sotheindirect effectsoccas oned
by other macro variablesthat are endogenousin agenera equilibrium context.
To capturethesedynamics, aVARX wasestimated for aset of variablesinfirst
differences. Tables 3 and 4 show the Granger causality tests for two deposit
interest rateswith two specifications. onewith the price changein government
bondsasaproxy for theprofitability of these securitiesand the other without. The
results of these estimates demonstrate that most of these variables Granger-
causethe market interest rates.®

5  The M3 interest rate is a weighted average of the interest rates on different types of deposits
(savings, 90-day CDs and 360-day CDs).

6 Although these results might be biased, because the long-term relationship between interest



Theimpulse-responsefunctionsfor DTF and M 3interest rates show apositive
short-term reaction to changesin the policy rate, aswell asreactionsto other
shocksinthedirection theory predicts.

rates is not taken into account, the size of the sample does not alow us to use a more adequate
technique, such as a VEC.

UNI-EQUATIONAL ERROR CORRECTION MODELS
FOR THE M3 INTEREST RATE

Model 1% Model 2/
Constant 0.003631 -0.007897
(0.032964) (0.029407)
Residual (-1) -0.092387 -0.113488
(0.045228) (0.041106)
Ddepreciation (-1) 0.008027
(0.002196)
Ddepreciation (-4) 0.006092
(0.002350)
Dpolicy (-1) 0.272142 0.243948
(0.118982) (0.109475)
Dpolicy (-2) 0.620527 0.576526
(0.108078) (0.099845)
Ddepreciation (-2) 0.626833
(0.283245)
DEMBI (-4) ¢ 0.742623 0.686215
(0.289368) (0.295535)
Dlibor (-4) -0.382553
(0.120717)
R-squared 0.675 0.746
Adjusted R-squared 0.654 0.722
S.E. of regression 0.257 0.23
Sum squared residuals 5.042 3.945
Log likelihood -2013 8.049
Durbin-Watson statistic 1.461 1.517
Akaike information criterion 0.195 -0.001203
Schwarz information criterion 0.371 0.233599
F-statistic 31.676 31.099

Note: Standard error in parenthesis

a This model does not consider variables that may be endogenous. Sample period 1999:11- 2006:08. Included observations: 82 after
adjustments.

b/ This model includes other variables that may be endogenous in a more general model.

Sample period 1999:11 - 2006: 08. Included observations: 82 after adjustments

c/ This corresponds to the difference of the logarithm.

Source: The authors' calculations.
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UNI-EQUATIONAL ERROR CORRECTION MODELS
FOR THE DTF

Model 1 & Model 20/ Model 3¢
Constant 0.009737 -0.001069 -0.035902
(0.031609) (0.035462) (0.018883)
Residual (-1) -0.089976 -0.111681 -0.067593
(0.035600) (0.038843) (0.024334)
DDTF (-1) 0.370943 0.372018
(0.054701) (0.064409)
DDTF (-3) -0.331074
(0.075088)
DDTF (-5) 0.184179
(0.068342)
DDTF (-6) -0.218319
(0.060558)
Ddepreciation (-2) 0.005167
(0.002568)
DIPI (-5) -1.565
(0.776674)
DITES (-4) -1.644
(0.806510)
Dpolicy (-1) 0.450261 0.643074 0.504782
(0.116271) (0.125013) (0.072874)
Dpolicy (-5) 0.432154
(0.119869)
DEMBI (-1) ¢ 0.715486 0.663275 0.602965
(0.275240) (0.327687) (0.169135)
DEMBI (-2) 0.740617
(0.300513)
DEMBI (-4) 0.860633
(0.298002)
Dlibor (-2) -0.538332
(0.193260)
Dlibor (-3) -0.378509 -0.344157
(0.129826) (0.154815)
Dlibor (-6) 0.442744
(0.173628)
R-squared 0.829 0.749 0.757
Adjusted R-squared 0.801 0.726 0.725
S.E. of regression 0.232 0.287 0.113
Sum squared residuals 3.681 6.132 0.582
Log likelihood 9.637 -10.035 43.013
Durbin-Watson statistic 2.149 1.811 1.813
Akaike information criterion 0.059 0.439 -1.385
Schwarz information criterion 0.416 0.674 -1.122
F-statistic 30.051 31.676 23.447

Note: Standard error in parenthesis

a This model does not consider variables that may be endogenous. Sample period 2000:01 - 2006:08. Included observations: 80 after
adjustments.

b/ This model includes other variables that may be endogenous in a more general model.

Sample period 1999:11 - 2006: 08. Included observations: 82 after adjustments

¢/ In addition to the variables considered in Model 2, we also took into account a measurement of the return on government securities. Sample
period 2002:05 - 2006:08. Included observations: 52 after adjustments

d/ Corresponds to the difference of the logarithm.

Source: The authors' calculations



GRANGER CAUSALITY TESTS ON THE M3 INTEREST RATE

Model 1 &

Null Hypothesis Test-value Probability
Ddepreciation not Granger-cause DM3 25.78 0.0002
DIPI not Granger-cause DM3 10.43 0.1077
Dinflation not Granger-cause DM3 27.80 0.0001
DEMBI not Granger-cause DM3 18.80 0.0088
Dpolicy not Granger-cause DM3 87.14 0.0001
Dlibor no Granger-cause DM3 12.78 0.0778

Model 2 o/

Null Hypothesis Test-value Probability
Ddepreciation not Granger-cause DM3 1.84 0.7656
DIPI not Granger-cause DM3 10.88 0.0279
Dinflation not Granger-cause DM3 5.84 0.2113
DITES not Granger-cause DM3 15.66 0.0035
DEMBI not Granger-cause DM3 23.86 0.0001
Dpolicy not Granger-cause DM3 52.19 0.0001
Dlibor no Granger-cause DM3 12.62 0.0133

a VARX (6.6) six lags for the endogenous and exogenous variables
b/ VARX (4.3) four lags for the endogenous and exogenous variables
Source: The authors' calculations.
GRANGER CAUSALITY TESTS ON DTF
Model 1 &

Null Hypothesis Test-value Probability
Ddepreciation not Granger-cause DDTF 26.56 0.0002
DIPI not Granger-cause DDTF 3.62 0.7284
Dinflation not Granger-cause DDTF 11.02 0.0878
DEMBI not Granger-cause DDTF 13.58 0.0592
Dpolicy not Granger-cause DDTF 88.14 0.0001
Dlibor not Granger-cause DDTF 3.70 0.8136

Model 2 P/

Null Hypothesis Test-value Probability
Ddepreciation not Granger-cause DDTF 9.93 0.0191
DIPI not Granger-cause DDTF 7.87 0.0489
Dinflation not Granger-cause DDTF 5.67 0.1288
DITES not Granger-cause DDTF 22.19 0.0001
DEMBI not Granger-cause DDTF 14.48 0.0059
Dpolicy not Granger-cause DDTF 12.28 0.0154
libor not Granger-cause DDTF 7.38 0.1171

al VARX (6.6) six lags for the endogenous and exogenous variables.
b/ VARX (3.3) four lags for the endogenous and exogenous variables.
Source: The authors' calculations.
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V. A SMALL OPEN-ECONOMY
MACRO MODEL

Themacro variablesthat could affect market interest rates are regarded as
exogenousin apartial equilibrium model, such asthe one described earlier.
However, these variables can become endogenous once the functioning of
the economy asawholeisconsidered. So, shiftsin policy can have both a
direct and indirect effect on market rates through shifts in income
depreciation, inflation or expectations. By the same token, some shocksto
the economy can have a direct effect on market interest rates, given a
constant policy rate.

Thereisapolicy implication with the previous arguments. namely, the Central
Bank's policy rule should take into account the direct effects of other
(exogenous and endogenous) macro variables on market interest rates. It
also should consider the complex rel ationship between market and policy rates.
If thesefactorsare empirically relevant, any failure on the part of the Central
Bank to includethem initsreaction function may increasetherisk of missing
thetargetsand/or may resultin excessivevolatility ininterest ratesand output
levels.

Theseideascan beillustrated with asimplified version of the microeconomic
model presented earlier. In particular, we assumed there isno credit risk or
public debt, only aliquidity risk for banks. Deposit interest rates are determined
by the equilibrium conditionsinthe deposit and credit marketsand by the balan-
ce sheet of the banking sector:

(13)

D(ip —7°,i" +e°=7°.Y) (1-r(i, —7°,i, - 7%)) = C(ip —n°+m,i" +e"~7°,Y)

WhereD(.) and C(.) aredeposit supply and loan demand functions, respectively;
r(.) isthe portion of depositsthat banksoptimally chooseto hold asreserves; Y
isthe output level; i, isthe nominal deposit rate; i |isthe policy rate; misa
constant intermediation spread that depends on operating costs; i” istheforeign
nominal interest rate; and € and 7 © are expectations of depreciation and
inflation, respectively. Asin the micro model, thefollowing assumptionswere
made about thefunctional forms:

b, >0 D.<0 D, >0

G, <0, C.>0, C, >0

and thefollowing features of thefunction r(.) were obtained: riD<O. r. >0.
p

Based on along-term equilibrium situationwhere 7= 8= 7 ™RSET and assuming



the Central Bank isstrictly committed to theinflation-targeting policy (moving
itspolicy rate so theinflation target ismet in every period), and assuming the
publicfully believesinthat policy, atransitory shock totheforeigninterest rate

d dr®

d;f = % =0. Therefore, therequired policy rate adjustment,
when the Central Bank knowsall the parameters and the economic structure,
will be:

impliesthat

(14)

A

ge di

wheredi/di" isthe deposit rate adjustment required to keep inflation on target
anddY/di” isthechangein output resulting from the shock to theforeigninterest
rate,i"; theresponsesof i , and i , andall the subsequent macroeconomic effects.

Likewise, de° / di” isthe movement in expectations of depreciation that follows

theshock toi’, theresponsesof i ; andi , andall the subsequent macroeconomic
effects.

Threeresultswere obta ned from this equation:

()  The"direct" responseof thepolicy rateto therequired adjustment inthe
market rate is not necessarily equal to 1. The expression
(D, @-r-Dr, -C, )/(D rn ) Drisgenerally positive, but may not be
congtant, asit changeswiththelevelsof Y, i, i" and with other variables
that affect the e adticities of |oan demand, deposit supply and demand for
reserves.

(i) Inadditiontothe"direct" responseto therequired adjustment inthe
market rates, the policy rate may respond independently to this shock.
The term (Di* @-r-cC. )/(D rip)is generaly negative, implying a
negative reaction fromthe policy rateto ashift inforeigninterest rates.
Intuitively, if the market ratesreact directly to the shock, the policy
rate need not be adjusted too much. This effect can be offset or
reinforced by the shift in expectations of depreciation that result from
the shock itself.

ii)  Policy interest ratesa so may respond to the changein output that follows
the shock. In this case, the effect on policy ratesis ambiguous, since
changesin output impact both |oan demand and deposit supply, causing
market ratesto movein oppositedirections.

Graph 2 showsthe simulations of atransitory shock to the foreign interest
ratein asmall, open-economy model with backward-1ooking expectations,

L =(D r) (D.@-r)-C.) |1+ = +(D, @-1)-Dr, -C,) d—i'3+(DY(1—r)—CY) e
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imperfect capital mobility and a banking sector faced with liquidity risk.
Additionally, the simulations assumethe Central Bank setsitspolicy ratein
such away that w = £™RCET=Q,

The aspect to be emphasized in the ssmulationsisthe behavior of policy and
market interest rates. Although both rates have the same dynamics, their ratio
showsthereaction of thepolicy interest rateto theforeign shock isproportionaly
lower than the response of the market rate. Thisis because the shock to the
foreigninterest rate has an independent impact on market rates, so thereaction
of thepolicy raterequired to keep inflation on target need not be aslarge asthe
reaction required of the deposit rate.

VI. CONCLUSIONS

Unlikethetraditional approach to monetary policy, which regardsthe banking
sector asapassveaggregate, thisarticlefocuseson theimplicationsof modeling
commercia banksasindependent entitiesthat optimally react to conditionsin
their environment.

Based on amicroeconomic model of the banking firmand thecredit and deposits
markets, two important results were found and should be considered when
estimating interest rate pass-through. First, it was found that certain
macroeconomic variablesother thanthe policy ratearerel evant in determining
equilibriuminterestrates. Secondly, it wasfound that therel ationship between
the policy rate and the market rates may not be " one-to-one", andispossibility
not linear. Thisimpliesthat theresponse of market interest ratesto changesin
the palicy interest rate may be acomplex processthat depends on the state of
theeconomy.

Finally, the small macro model illustrates how important it isfor the Central
Bank to understand the behavior of commercia bankswith respect to interest
rate pass-through. In particular, consideration of thedirect impact of exogenous
shocks on the financial system can affect the appropriate policy response.
Depending onitsempirica relevance, thishypothesisimpliesthe Central Bank
couldfail to meet itstargets or introduce excessivevolatility into interest rates
and output, if the behavior of thefinancia systemisignored.
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