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Abstract:

This paper presents a mathematicd model, which examines how the
effect of monetary policy on supply of bank loans depends on currency
mismatches in banks balance sheets. The model explores bank lending
channel would be operative when banks, with a low risk perception, finance
government through securities by their foreign denominated sources of
borrowing, which results in currency risk. In this ®nse, the importance of the
quality of banks” external financethat are supposed to replacelost deposits are
also emphasized. In order to highlight these implications of the model for
Turkey before the crises in 2000-2001, these assumptions, in particular, are
discussed throughout the paper.

Oza:

Bankalarin Kur Risklerinin Kredi Arzlari1 Uzerindeki Etkisi:
Matematiksel Bir M odel

Bu makale, para pdlitikalarinin banka kredi arzina olan etkilerinin,
bankalarin bilancolarindaki para cinsi uyumsuzluguna ne sekilde bagh
bulundugunu inceleyen bir matematiksel model sunmaktadir. Model, zayif bir
risk algilamasina sahip bankalarin  kur riskine neden olan yabanci para
cinsinden edinilen dis kaynaklar ile kamu kesimini menkul degerler alimi
yoluyla finanse etmesi durumunda, banka 6diing verme kanalinin iglerlik
kazanabilecegini ortaya c¢ikarmaktadir. Bu baglamda, mevduatlardaki
azalmanin yerine ge¢mesi gereken bankalarin dis kaynaklarinin 6nemi de
vurgulanmaktadir. Bu varsayimlar, modelin, 6zdlikle 20002001 krizleri
oncesi Tiirkiye i¢in uygulamalarinin 6nemini vurgulamak i¢in ¢alismanin tiim
asamalarinda tartigilmistir.
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INTRODUCTION

In a fixed or crawling pegged exchange rate regimes, any exchange rate
depreciation that often leals to a currency crisis can crede solvency problems
among banks that are subjed to large, urhedged foreign exchange exposures.
Macroeconamic shocks, such as an unexpected increase in world interest rates,
leading to capital outflows through the banking system lead to a reduction in
banks' deposits and capital by wedkening of the banking system, due to
currency and maturity mismatches. There will also be observed presaures on
official reserves, which wedken the central bank's cgpadty to defend the official
exchange rate. Thus, exchange rate depreciation could also lead to a wegkening
of the banks' positions. In such a period of an increase in the aurrency risk in
banks' baance sheets, holding large and winhedged foreign exchange expaosures
by banks may aso pay an essentia role in determining the loan supply of
banks to the private sector and hence industrial production and eonomic
growth. This may force commercial banks to reduce lending abruptly and
liquidate eisting loans. The resulting credit crunch may lead to an increased
incidence of bankruptcies, arise in nonperforming loans, and consequently to a
banking crisis.

There is awide literature abou the leading factors of the banking and/or
currency crisis and the links between them. The researchers mostly focus on the
effeds of high risk taking by banks in terms of currency risk on banking and
possible airrrency crisis accordingly. For example, Kaminsky and Reinhart
(199:3) linked bank and currency crisis by arguing that while abanking crisis
is followed by a currency crisis, fragility of banking system is not an immediate
cause of currency crisis. On the other hand, Disyatat (2001:3) discusses the
effeds of quality and health of balance sheets in terms of net worth and
currency risks and presents amodel that concludes that higher open positionsin
foreign currency makes bank balance sheets unheathy and eventually leads to a
contraction in the real economy through the eff ects of devaluation in the event
of currency crisis.

On the other hand, the bank lending hypatheses © far have been analyzed
through separating characteristics of banks such astheir asset size, liquidity, and
on capital equity or capita leverage. By separating banks by their asset size, for
example, Kashyap and Stein (19%) use disaggregated data on bank balance
sheets for testing the bank lending channel (BLC) of monetary policy
transmisson. Kashyap and Stein (2000) separate banks by their liquidity
strength as a ratio of cash and securities to assts and their asset size and
hypothesized that more liquid banks have an easier time proteding their loans
as a result of tight monetary pdicy by alowing to dedine their large buffer
stocks of cash and securities. In attempting to identify loan supply and the bank
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lending channel, Kishan and Opiela (2000:121-141) explore an additional
differentiating characteristic that is not tied to a bank’s ability to supply loans.
They present empirical evidencethat the bank capital leverage ratio along with
its asst size dso could explain the dfect of monetary pdicy on bank loan

supgy.

To the best of my knowledge, however, these studies have yet to explore
how these risk fadors of banking and currency crises may have aucia rolein
either determining the negative growth rates in real income or propagating the
effeds of shocks “in a bank lending channel framework” before or during the
crises period.

Therefore the aim of this paper is to attempt to make a ©nrection
between currency risks taken by a fragile banking system and their effects on
bank lending via bank Iending medianism of monetary transmissonin asimple
bank lending model. The theoreticd model presented in this paper contributes to
the existing credit and bank lending literature by focusing on the importance of
the aurrency risk of banks via net open foreign exchange expasure in their
balance sheets in determining the impad of monetary policy on bank loan
volumes. Even thouwgh there have been some regulations in some developing
courtries about the indicators of currency risks in balance sheets such as the
ratio of net open foreign exchange positions to capital that banks have to obey,
the @nsequences of holding a high rate of this ratio (excessve crrying high
foreign exchange risk) as a factor affeding lending volume of these banks has
not been analyzed in terms of its effects on real output through the bank lending
channel. Thus, the paper will test whether taking excessive aurrency risk by
banks is a separating factor on loans and in turn on the red econamy. Thus,
taking excessive aurrency risk characterized by net open position of banks
mostly in developing econamies, therefore, should have separating effeds in
explaining the bank lending channel and in formulating monetary palicy.

A theoretical model in this paper explores how the bank lending channel
may exist under some assumptions. If these assumptions hold, the model also
sheds light on whether the sensitivity of lending volume to monetary policy is
intensified for the banks (or bank group) with high currency risk in their balance
sheets. In order to highlight some implications of the model for the Turkish
case, the asumptions of the model presented here, in particular, are also
discussed hy considering the fads of the Turkish banking system throughou the

paper.
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. DISCUSS ON

It is fairly argued that the factors leading to banking crisis are aso
important to understanding the origins of the negative or very low industrial
production growth through the monetary transmisson mechanism. Even if these
factors leading to banking and currency crisis do ot affed the supply of loans
immediately, they make the supgy of loans vulnerable to monetary policy and
hence credit crunches during a aisis. As one of the leading factors of banking
and currency crisis in economies defending parity to control inflation, currency
risksignored by banks has also had a aucial effect on the supply of loansto the
private production sector and onred variablesin an econamy.

Among the banking risks acaimulated in banks' balance sheets, currency
risk has a aucia role in leading to banking and currency crises as well as to
contractions in ouput. When banks have some unhedthy balance sheets in
terms of having low net worth and hgh foreign currency exposure, they will be
open to currency risk in the event of devaluation that is unexpected damestic
currency depreciation. In particular, unhedged foreign currency liabilities or
speadlative foreign exchange open pastions by banks lead to an output
contraction in the real economy as e in the Asian courtries during the Asian
crisis period. In the wake of a currency crisis, low net worth and high foreign
currency open positions (high exposure to currency risks) weakened bank
balance sheets and made banks more vulnerable to an output collapse. This
collapse in turn led to severe short run contractions of the real econamy.

II. THE MODEL

In order to establish how the size of the eff ect of monetary pdicy islikely
to be affected by banks net foreign exchange open pasition as well as their
capital structure, | present a simple one period model that is originaly modified
from Peek and Rosengren (199%6: 47-68) and from the model that is used by
Kishan and Opiela (2000: 121-141).

It is assumed that a representative bank’ s balance sheet consists of loans
(LN), seaurities (SEC), and reserves (RR), onthe a<t side and bank capital (K),
transactions deposits (DD), non-transactions deposits (TD), and net open
foreign exchange position (OP) on the liability side. Prior to the twin crisesin
2000 and 2001, amost al of the Turkish banks are asumed to have aways
foreign exchange liabilities more than foreign exchange asts that yields net
foreign exchange open positions, which is formulated as the difference between
foreign exchange liability and foreign exchange assets denominated in damestic
currency. Therefore, in order to extract net open foreign exchange paosition from
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the total (domestic and foreign currency) items in a bank’s balance sheet, all
other asst and liability items are also segregated into damestic and foreign
currency parts and modeled with orly domestic currency items. For example,
loans (LN) represent only the aedits that are being used to damestic aeditorsin
domestic aurrency. Given the fad of baance sheet constraint, total assts are
also asaumed to be egudl tota liabilities. Therefore, a typical bank’s balance
sheet equation will be as foll ows

RR+SEC+LN = K+DD+TD+OP @

Among the liabilities of the balance shed, bank capital (K) is assumed to
be fixed in the short term. Demand a transadions deposits (DD) are assumed to
be in inverse relation with the monetary padlicy indicator, market interest rate,
ru.- The mefficient of a, is the interest rate dasticity of demand deposit and
asumedtobelarge.  This asaumption stems from the fact that the
oppatunity cost of hoding demand deposits increases as a response to a
general rise in market interest rates. As Peek and Rosengren (199%: 55) argue,
“an increase in market interest rates increases the opportunity cost of holding
nonrinterest bearing deposits and causes bank customers to reduce their
holdings of such deposits and substitute dternative assets paying market
derivative interest rates.” Sincethe bank isin aimperfectly competiti ve market
for demand deposit, how big the sensitivity of demand deposit to market interest
rates is and how quickly customers of transaction deposit switch into aternative
interest paying assets in resporse to higher market interest rates mainly depend
on the capability of banks to set retail deposit rates on demand deposits such.
The lessoppartunities are for such activities by banks, the higher the magnitude
of aj, the interest rate dasticity of demand depasits. Given the fragility of the
Turkish banking sector in which banks prefer to barow in short-term maturity
and lend to the government in relatively longer terms that yields interest rate
risk, these banks are heavily dependent on over-night funds. Savers in Turkey
prefer to substitutes their demand deposit with REPO since REPO is avernight
and it has considerably higher rates than depasit accourts as a resporse to an
increase market interest rate, overnight rates.’

On the other hand, within a nontransactions (time) depasits market, a
bank is assumed to have market power by raising the anourt of nontransadion
deposits (TD). In ddng so, bank offer higher interest rates on the deposit
(r;p) above the mean market rate, ;. The sensitivity of nontransactions
deposit alters to changes in the nontransadion deposit interest rates a typicd
bank offerstherefore is denoted by b;. Thus,
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DD =g - a1, . 2
TD:h)-l-h.(rTD_rTD) (3)

On the asset side of the balance sheet, banks are required to hold reserves
in the amourt of reserve requirement ratio (a) times their demand depasit or
transactions depasits, but they hold noexcess reserves.

Seaurities are assumed to be held for buffer stock reasons and formul ated
as a fixed proportion of transaction deposits (c;) net of reserves and a fixed
proportion of net open foreign exchange position (¢;). Seaurities hold as a
proportion of open pation |, (¢, OP) stems from the ideathat banks invest in
profitable domestic aurrency seaurities by opening their foreign exchange
paositions as an aternative motive in addition to the buffer stock motive. This
motive is formulated in Equation (7) and appears mainly for investing on some
asst side items guch as ecurities and loans for more profit that is included in
the profit functionin Equation (13) below.

On the other hand, the bank loan market is assumed to be imperfectly
competitive that allows a bank to alter its loan volume & long as there is a

spread between the loan rate (r,,, ) and the mean loan market rate (F,,,) . When

abank wishes to increase their loan volume, for example, it ssimply set their loan
interest rate below the mean rate. The value of d; is the sensitivity of loan
demand to a change in the bank’s loan interest rate will depend an the
oppatunities of large and small firmsto raise funds aternative to bank loans. It
might be assumed to be large or elastic for large firms while it is snall or
inelastic for small firms, given the uniqueness of bank loans as a source of
financing to small firms. That is, the relative magnitudes of this ensitivity for
small and large firms may be different in favor of large firms snce large firms
would have more opportunities to finance themselves with alternative funds
such as commercia papers and equities rather than bank loans. For Turkey case,
however, most firms $ioud be assumed as having little oppatunities to raise
funds but bank loans no matter how the size of the firms are. In this case, the
(positive) magnitude of d; would be small or the sensitivity of loan demandto a
change in the bank’ sloan interest rate would be inelastic.



H.U. Iktisadi ve Idari Bilimler Fakiiltesi Dergisi 39

RR=aDD @)
SEC=¢, +¢,DD-RR+c,OP 6)
LN = CIo _dl(rLN _FLN) (6)

Net foreign exchange open pasition (OP) on the liability side of bank
bal ance sheet that is endagenized and added into the previous models;

OD:F)O+Q(rsa:_rsm)"'pz(rLN_FLN)"'%(rM_FM) (7)

where rg. and Iy aretheinterest rate on seaurities that a bank demands and

the mean market rate of securities, respectively. A bank is assumed to have two
incentives to demand open pasition. The first incentive is to own more
government securities snce investing in government bonds is amost aways is
profitable for banks especially in Turkey.®> The second incentive is having
ancther funding source to make loans to private firms in the econamy. In sum,
banks mainly raise their OP volume for funding the private and government
sedor. For an economy in which a central bank reduces foreign currency risk
for the banks by adjusting exchange rates acarding to inflation rates, buying
seaurities such as government bonds and Treasury bills is aways profitable
since interest on seaurities is aways higher than the mean market rate for
seaurities. This implies that the first incentive mostly is greaer than the second
one, that is p; > p.. In ather words, the value of p; isthe sensitivity of seaurities
demand by tanks to a dhange in the seaurities interest rate and is assumed to be
large, given the uniqueness of seaurities as a source of financing to budget
deficit. Therefore, the first incentive to raise bank's OP volume can be
charaderized by the difference between securities rate that a bank can bid in the
government seaurities auction to invest in seaurities and the mean market rate of
seaurities.* Aslong asthe bank isnot ableto offer alower seaurity rate than the
mean market rate in the auction, this typical bank will wish to demand more
foreign source that in turn increase their OP volume. The same logic is true
also for the second incentive. The second part of OP volume is demanded by a
bank in order to provide loans to private firms. Aslongas the loan interest rate
offered by bank is higher than the mean market interest rate, a bank would
prefer to get large enough external funds in order to have amarket power in
offering lower loans rate to increase its loans.

Now consider the third incentive of the banks to open their positions that
isrepresented by the third part of Equation (7), the difference between damestic
interest rates, namely inter-bank overnight interest rates, and the mean interest
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rate or a specific country’s (foreign country) interest rate (namely federa funds
rate for the U.S., for example) or average interest rates of some foreign
courtries. As long as market interest rates are higher than the mean rate, banks
are ssmed to hod more open pasition exposures and hence have excess
foreign currency risk becuse this positive difference implies that there exists
enowh capital inflow so that the price of domestic currency is aways
overvalued in a fixed exchange rate regime. The expedation of the higher
domestic exchange rates makes banks more nfidence ®ncerning the
predictability of the foreign exchange, i.e., cost of external finance. Therefore,
they demand more borrowing in foreign exchange denominated liabilities,
which in turns increase their open positions.” With a positive difference between
domestic nominal interest rates and mean interest rate, banks find themselves in
an environment in which interest rates are dways higher than the expected
nominal depreciation of the domestic currency that could be atributed as a
major reason why banks have open pasition and hence foreign exchange risk in
their balance sheets.’®

The sensitivity of the open position exposures by a bank to a change in
the market interest rate, then is measured by the value of ps. The magnitude of
this ensitivity depends on the extent of banks perception d interest and
foreign currency risk given the fact that foreign currency denominated
borrowing may not only lead to a aurrency mismatch but also to a maturity
mismatch.

If the difference in the last part in Equation 7 is interpreted as the
difference between domestic interest rates and its mean market rate and as long
as this differenceis being tried to be fixed or lessvolatile by a central bank’s
open market operations, banks might fed themselves more confident in terms of
interest rate risk they may face and hence will not hesitate to invest in longer
term assets (mostly government bondwhose maturities are at least one year or
longer) through short term financing such as net foreign exchange borrowing,
that directly cause the OP volume to increase, or domestic denominated sources
of borrowing such as demand or inter-bank depasits. Therefore, less volatile
behavior of this difference simply causes banks to ignore (or decrease the
perception d) the interest rate risk since banks, in this case, may be ale to
eaily forecast their external finance wsts when they dedde to fund the
government through seaurities.

On the other hand, if this difference is interpreted as the difference
between damestic interest rates and the mean interest rate of foreign interest
rates, banks tend to ignore the exchange rate risk whenever the policy maker
encourages them to expect that domestic currency will depredate only as much
as inflation rate. Therefore, in ether case @ove, the degree of sensitivity of
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foreign exchange open positions to a change in the market interest rate (ps)
measures the risk (interest and currency) perception and may be assumed small,
given the reasons mention above, causing trivial offsetting eff ects in the partial
derivative of equation 1417.

The mean market rates for rp, r<c, rin (as in the previous models) and
the mean market rate for ry (foreign FFR in my model) are assumed to be
directly related to the domestic market interest rate (ry) with fixed spreads

given by ey, fo, 9o, and S,

W =6 +orn . (©)
Tee = fot @1y . 10
Inh =% +@ry . (1D
e =% t0r, . 12

Banks are assumed to maximize profits (1),
1= —B)LN+ 15 SEG 1, DD-1,, TD. 13

Totd profits are simply the positive diff erence between banks revenues
as interest income on loans (r.y LN) net of loan losses (®PLN) and interest
received from seaurities holdings (r=cSEC), and costs as both interest paid in
transactions deposits (rppDD) and interest paid on nontransactions deposits
(rTDTD).

Using equations (1) to (12) and eliminating RR DD, LN, SEC, OP, rpp,
and ry, we maximize profit equation with resped to TD and other variables,
LN, SEC and OP so that we obtain the first-order conditions to solve for these
variables. Testable hypotheses can be derived by taking the derivatives of the
TD, LN, SEC, and OP equations with respect to market interest rate by
asauming ¢, ¢, in Equation 5,and ps in Equation 7are lessthan 1.
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oTD _ hfa-c)- p,{-c)] >0 (19
ory, b, +d,
AN __dfa@-c)- pfi-c,)] <0 (15
ory b, +d,
aasrsc: ad-¢)-pl-c)] <0 g
aachMP _ [ai(l-cl(i: Crzs)(l-cz)] <0 17)

All partial derivatives in equations 14-17 are ambiguous without making
additional assumptions concerning the magnitudes of interest rate easticity of
demand deposit (a;)) and sengitivity of foreign exchange open pdsition to a
change in the market interest rate (ps).” Given the fad that a, is large for
Turkish case whaose reasons were mentioned above, this requires higher
sensitivity of demand deposits to overnight interest rates (i.e., a higher a;).
Therefore, it follows that this easticity will be large in the Turkish banking
system.

On the other hand, as discussed earlier, for courtries whose monetary
pdlicy leads banks to pursue eay profits on high-yielding government paper via
unhedged foreign barowings and causes banks to ignore exchange rate risk by
depreciating domestic aurrency with the inflation rate, the degree of sensitivity
of the foreign exchange open pasition to a change in the market interest rate (ps)
is asaumed to be small, which represents a low degreeof risk perception of the
banks. Given this environment, it is obvious that seaurities are mostly financed
through foreign currency exposure relative to domestic short term financing
such as inter-bank borrowing that leads the proportion of seaurities financed by
a bank’s open position to be larger than the portion o seaurities financed by
domestic demand depasits (¢; < ¢, in Equation 5).

Given these asumptions abou the relative magnitudes of a; and ps;, an
increase in the federa funds rate increases nontransadions deposits (TD) and
reduces loans (LN) and securities (SEC).2 The dfect of the pdicy on the loans
and nontransactions depasits is the same in sign as the dfect fourd in Kishan
and Opield s (2000:125 paper. However, the magnitudes of these dfects are
smaller when net open positions are added into a bank’s balance sheet. This
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conclusion tesicaly stems from the fact that banks raise funds through
additional foreign barowing (external finance) that may raise funds to
relatively offset the dfects of decrease in deposits after contractionary policy
but may eventually have unhedged open pasitionsin their balance sheets. Large
time deposits increase (less relative to the ase with no OP in bank balance
sheet) and loans decreases (lessréelative to the case with no OP in bank balance
sheet) in response to contractionary monetary palicy.

The model aso explores the dfect of market interest rates on bank’s net
open foreign exchange position hddings, and the effed is positive. The
magnitude of this positive dfed is mainly dependent on the fixed proportion of
OP in the securities (¢c,) that banks hold as well as on the magnitudes of &, and
ps. If this proportion (c,) is large the impad of interest rate changes on the OP
will be higher. The effect of market interest rate on OP maybe will refled the
interest rate and exchange rate risks banks incurred for banks that holds large
amourt of OP to invest on government securities in the environment of higher
interest rates.”

By following the methodology of Kishan and Opiela (2000:126) in
construction d the hypotheses of whether the net effed of asst size and capital
structure of a bank on the sensitivity of loans and large time (non-transactions)
deposits to a monetary padlicy that support the bank lending channel, | also
explore the net effect of open pasition volume of a bank on the sensitivity of
loans and large time deposits to a pdicy. This hypothesis is

9°LN, _a(aLNit/art)_6(6LN“/6OF{t)
dOPdr,  0OP, ar,

the negative dfect of contractionary monetary policy on lending (negative
sengitivity of lending volume to pdicy) is most pronourced for banks with
unhedged large open pasition. In ather words, the lending volume of banks with
higher foreign currency exposure will be more responsive to a @ntractionary
monetary padicy. While the hypotheses expressed in equation 15
OLN,, /or,< O, supports the bank lending channel, the net effect of open

paosition volume on the sensitivity of loans to policy is aso important to
understand the BLC when we include open pasition d banks which is mostly
observed in developing countries, such as Turkey that eventually experiences
banking crisis and credit crunch.

< 0, and basicaly captures the idea that

| am asuuming that the interest rate sensitivities of TD, and LN (b,, and
d;, respectively) are related to size or volume of net open exchange position
(OP) and cepital adequagy. Banks with larger open positions should not have an
easier timeraising funds through TD.
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The first and maybe the most important reason that banks try to maintain
unhedged foreign exchange open pgsitions is that they are not able to raise
funds through nontransactions or time deposits that are relatively more
expensive than increasing their external funds through risklessforeign exchange
liabilities under the enwvironment limited foreign exchange depredation and
higher interest rates for domestic currency deposits. This assumption may be the
case especially for Turkish Banking system as Ozatay and Sak (200213) argue
that open foreign exchange position as a structural feature of the Turkish
banking system is related with a long history of high inflation and the inability
of domestic banks to barow long term in their own currency.'® This requires
that domestic borrowing becomes more expensive and dfficult, demand for
banks managed liabilities is not elastic and hence the sensitivity of non
transactions deposit changes to the time deposit rates, by, gets smaller,
especially for banks whose have higher open pasitions. The reverse is true for
banks with better cgpitalizaion (Equation 18).

On the other hand, the construction of a link between open paosition and
sengitivity of loans to loan rates is a difficult job since there is yet to say too
much abou the fact that banks with higher OP might prefer offer their loans
mostly to the large firms. However, the uniqueness of excessive airrency risk
taking bank loans to firms may shed light on this relation. The question should
be aswered here whether the sensitivity of loan demand to loan interest rate
(d,) differs (increases or decreases) depending on the extent of net open pasition
exposure of the banks. If aloan demand is more sensitive to loan interest rates
for a bank that has a higher open position, then the relation will be positive or
viceversa. If the assumption d that d; would be inelastic for firms that are not
able to raise funds rather than bank loans is combined with the asumption of
that the credit customers of banks with higher OP pasition are mostly bank
dependent, the sign of d; will be negative. That is,

b, = (OP,K), where 3;<0 and [3,>0. (18
d, = 6 (OP), where 8, < 0. (19

Substituting (18) and (19) into (14) and (15) and taking the derivative of
(14) and (15) with respect to open position and cepital yields,
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of-Ng
[Pl 0_ (.Bzdl)][ai(l_cl)_ p3(1—02)] <0 (20)
o0OP b, +d,J°

Ny
[Pl O_ [(:BZdl)][ai(l_Cl)_ ps(l_CZ)] <0 (2])
oK o, +d,J°

The net effect of open pasition of a bank on the sensitivity of loans and
nontransactions deposits to a monetary padlicy is indeterminate and mainly
depends on the signs of both (8, and &,. In ather words, the higher degree of
sensitivity of loans to monetary pdlicy (or degpening of bank lending channel)
depends on the aility of banks to raise funds with higher exposure of net
foreign exchange position through TD and the uniqueness of excessive airrency
risk taking bank loans to firms. Thus, for a bank with higher foreign exchange
liabilities relative to foreign exchange as<ts, the effect of interest rate (or
monetary padlicy) on loans yields more (negative) responsiveness, which means
more sensitive to changes in pdicy. Again, this result is mainly depends on the
asumptions about d; and B3; in the equation 18and 19. If | assume that the
credit customers of banks with higher OP pasition are large firms instead of
small firms and consumers, the sign of J; will be positive because large firms
have more substitute sources of borrowing and the demand for bank loans of
large firmsis more dastic with resped to loan rates. In this case the net effect of
open position of a bank on the sensitivity of loans and nontransactions deposits
to a monetary policy would be indeterminate and subject to an empirical
guestion. However, in the Turkish case, the demand elasticity of large firms
with respect to loan rates may still be inelastic since ezen most of the large
firms have heary budget constraints and an inability to substitute other sources
of borrowing.

On the other hand, the net effect of capital position of a bank on the
sengitivity of loans and non-transactions deposits to monetary pdlicy is aso
pasitive. This also means that as a bank beaomes better capitalized the dfect of
interest rate changes on bank loans becomes more pasitive, and thus less
sensitive to changes in pdicy. This result is consistent with the previous gudies
of Pee&k and Rosengren (199657) and Kishan and Opiela, (2000:126) even
thowgh | added in to their model net foreign exchange pasition. Thus open
paosition and capitalization of a bank has separating effect on loan and TD
behavior of banks, the hypotheses expressed in egquations (15), (20) and (21)
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suppat the bank lending channel that pdicy affects loans and the size of this
effed depends on the size of net open foreign exchange position and capita
structure of banks.

In sum, the accumulation o excessive airrency risk of banks through
open pasition stemming from borrowing in the international system may be
considered as an alternative external finance which is assumed to make bank
lending channel less operative. However, even though banks can replace lost
deposits with ather sources of funds that is directly unrelated to interest rates,
the monetary pdicy still might affect the supply of loans if these aternative
funds leads to accumulate risks in bank’s balance sheets. Thus, as well as
having these dternative sources of financing, the hedth o quality of these
funds should also importantly matter. Therefore, foreign borrowing and
domestic lending that result in net foreign open pasitions should be considered
as dternative external finance sources that also cause banks to face airrency
risk exposure relevant to this proposition above. Exploring alternative funds
through taking currency risk by banks to replace deposit drains, therefore, may
not prevent the dfects of monetary palicy on supply of bank loans through bank
lending channel when banks borrow foreign denominated liabilities with lower
or no risk perception with respect to interest rate changes while the demand
deposit is more sensitive to interest rates (a;>ps) and when seaurities are mostly
financed by foreign borrowing (OP) rather than domestic borrowing (DD)
(c>cy). This eventually may also lead to credit crunch in the wake of collapsing
fixed exchange regime.

CONCLUSION

When it is assumed that liquidity drains from the banking (financial)
system cause aedit or bank lending channel to operate, it should go to the roots
of thisliquidity crushes. For some wurtries like Turkey, monetary contractions
as well as international capita outflows sould have a cuciad role in
determining the liquidity volume in the system. Thus, the relation between
monetary palicy adions by central bank and the movements in foreign capital
movements ould be well understood.

As an implication o the theoreticd model presented in this gudy, aslong
as wecurities on the asst side of banks' baance sheds are financed by net
foreign exchange open position in the form of foreign currency borrowing
rather than by domestic borrowing on the liability side of the sheets (c; < ¢y)
and sensitivity of demand deposit to market interest rate is higher than the
sensitivity of open pasition demand to market interest rate (a; > ps), an increase
in interest rates leads to a ontraction in bank loans through bank lending
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channd of monetary transmisson even when including uncovered foreign
exchange exposures in banks' balance sheets."* Thus bank lending channel and
the effects of interest rate on the supply of loans more likely to be observed in a
banking system where monetary pdlicy encourages banks to fund government
budget deficits as well asin an environment banks ignore of banking risk they
facewhile international lenders donot .

As another implication, the importance of asymmetric structure in
perception d banking risks between borrowers and lenders has been
emphasized in this paper. Asymmetric information structure between the
perception of risks by bankers and international lenders who fund the domestic
system, therefore, is also likely to determine whether bank-lending channel
works. While commercia banks acamulate risks such as currency and interest
rate risk in their balance sheds with a low degree of risk perception,
international capital lenders of the domestic banking system might consider the
domestic bank system very risky and hence they might have high degreeof risk
perception. This asymmetry then should lead both to have avulnerable balance
sheets structure for banking crisis and to decrease the supply of bank loans in
the system. Thus, if any monetary palicy encourages banks to take excessive
risks that foreign lenders are avare of while banks, as international borrowers,
are not, it will cause afurther reductionin loans.

NOTES

! For the Turkish Banking System, for example, monetary policy indicaor of interest
rates may be well represented by interest rate observed in overnight inter-bank
transadions-overnight rates.

2 As Berument (2001:7) argues, “the Repa/Total Demand Deposit rate was 9.54 and the
Repo/Total TL Dominated Depasit excluding Repo was 0.47 in 2000:10. Hence, the
change in interest rates was more likely to accept repo than other components of M1.”

® This case was espedally effective for Turkish case before the twin crisis in 20002001
as indicaed “[Turkish] banks became used to easy profits, via unhedged foreign
borrowing to finance the purchase of high-yielding government paper, as well as
domestic trading in that paper. These adivities led to a significant build-up of off-
budget positions in the form of open positions and ‘repos’, which respedively carried
high exchange and interest rate risks, as well as a stealy crowding out of traditi onal
loans by government securities in the ast portfolio.” (OECD, 2001:27-8). The Turkish
banks maintained high net open pasitions in order to capture high-risk premium on
government securities, which are mainly denominated in domestic aurrency (Van
Rijckeghem, 1997).

* | we assume that seauriti es incentive part of open position is fully redized in terms of
seaurity holdings of a bank, then bank’s security demand equation will be & foll ows,
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SEC= ¢, +¢, DD = RR+ p; (Isec —TFsec)
where ¢, OP = p,(fsgc —Fsec)

® If the country has a fixed or crawling exchange rate regime in which monetary
authorities try to defend their exchange rate parity by, for example, adjusting the parity
by previous period s inflation rates.

® The Former Governor of the Central Bank of the Republic of Turkey, Gad Ercd,
pointed this “As to foreign exchange risk, the difference between the Turkish lira
interest rate and the nominal depredation of the Turkish liraisthe major reason why the
banks placeforeign currency funds in Turkish lira funds or other alternative investment
opportunities.” See http://www.bis.org/review/r990319bpdf for his geech in the
American Turkish Council meeting in Ankaraon 18 March 1999

" Without additional assumptions, the existence of the (opposite) second part in
numerator that makes the results ambiguous gems from including open position into the
previous models of Peek and Rosengren (1996 and Kishan and Opiela (2000).

® This result is contrary to that of Kishan and Opiela (200Q 125). However this contrary
does not result of including OP in to their model, rather having a mistake in solving of
their model. Their solutionis

0SEC -a(c,-a)2< 0 - Instead the solution must have been as foll ows,
O

0SEC
Orer

-a(1-¢) <0:

® Redization of the expedation of currency depredation may be observed in the cae of
growing difference between domestic and foreign interest rates (as indicaed in equation
8) in the short term.

10 see 4so Goldfajn (2000) for general discussion.

' The negative dfed is demonstrated in Equation 15.
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