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Abstract

This paper attempts to provide an alternative method of identifying the bank lending channel in a small open economy
at the aggregate level, with emphasis on the degree of the asset substitutability. By testing the long-run relationships
underlying a general equilibrium model, our results show that, in the Canadian economy, the bank lending channel
plays a role during the financial regulatory period (1970:Q3-1988:Q1) but becomes ineffective during the deregulated
period (1988:Q2-2006:Q2). Our findings confirm the prediction of the theory that change in Canadian financial
structure matters for change in its transmission of monetary policy.
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1. Introduction
The topic of monetary policy and how it affects ggate economic activity are always
popular and often controversial. There is considler uncertainty and disagreement
regarding the precise mechanism by which monetalgypaffects economic activities,
and policy may work through several channels (Mishk995).

Since 1992 oil price and real estate price shoe&d ko the ‘credit crunch’ in the
United States and other countries, a large bodyev&ture has put much attention to the
credit channel of monetary transmission. Compatimghe traditional interest rate
channel (or called money view), the credit charemaphasizes the role of the financial
market imperfections and informational asymmetbesveen borrowers and lenders in
monetary transmission mechanism (Bernanke and dgerfl995). Two possible
sub-channels have been explored. One is the lmmtknlg channel (or lending view)
which refers to how a change in monetary policluerces banks’ willingness to provide
loans. The other is the bank balance sheet ché&omnekt worth channel) which focuses
on the potential impact of monetary policy on barfkems’) balance sheets and their
abilities to lend (borrow).

Disentangling shifts in credit supply from credéndand has been one of the most
controversial areas in debates about the bankrgnthannel because similar outcomes
can be observed even when the money view solelyatgse Suppose that a monetary
contraction decreases aggregate demand throughathigonal interest rate channel, and
consequently the demand for loans. While the lemdiew implies that banks cut back
on lending simply because they have less moneyend in the wake of monetary
contraction. As such, the cutback of bank loaresdwt provide direct evidence on the
shift in loan supply, rather than the shift in demha This identification problem is
referred to as the supply-versus-demand puzzledogddhke (1993).

This paper aims to provide one method of identdyiihe bank lending channel in a
small open economy at the aggregate level, withhasip on the degree of the asset
substitutability. A number of primarily US-orientestudies over the last decade have
tested the bank lending channel by examining tinnelationship between quantity/price
variable and monetary policy variable. Accordingtfte first alternative, Bernanke and
Blinder (1992) apply a VAR analysis to examine th®ulse responses to a positive
innovation in the US Federal funds rate. They fthdt an immediate decrease in
securities and deposits and a delayed declinenk lez@ans, and that both a rebuilding of
bank securities holdings and a further declinecant over a somewhat longer time
period essentially match the reduction of deposifEheir results however fail to isolate
the bank lending channel from the interest ratenohh since loans respond with the
same lag as unemployment to a policy shock.

In an attempt to solve for the identification predol, Kashyap et al. (1993) examine
the movements in the mix between bank loans andreymal paper following monetary
policy changes. They define the ‘mix’ variabletls ratio of bank loans to the sum of
bank loans and commercial paper, and argue thasupply-based contraction of bank
loans forces borrowers to substitute away from bhlrdns into commercial paper,
thereby causing the ‘mix’ variable to drop. Thd faf the ‘mix’ variable does not
necessarily imply a leftward shift of loan supplyree; however, it is possible that the
demand for commercial paper substantially increaskgive to the demand for bank
loans. If there are certain sorts of heterogezeiti credit demand, Kashyap et al. (1993)
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may be subject to the same identification problem.

Besides, Suzuki (2004) suggests that observingrilse of loans will help solve the
supply-versus-demand puzzle behind the change enqgthantity of loans. Thus, a
negative correlation in movements between the @ngkthe quantity identifies a shift of
the supply schedule; whereas a positive correlatianovements between the price and
the quantity identifies a shift of the demand sehed He also adopts an alternative
measure of loan prices but ignores some propertiestime series, such as
non-stationarity.

Overall, a common shortcoming of the above-mentiosiidies for identifying a
bank lending channel using aggregate data is tiet focus on short-run responses,
which may not be very informative when they igntite long-run relationship. Some
researchers instead focus on cross-section datxptmre some of the distributional
effects of the lending view, namely that the reggssnof banks to changes in monetary
policy may differ from their characteristics, suab asset sizes, liquidity strength and
capitalization (Kashyap and Stein, 1995, 2000; Emmet al., 2001). These studies
capture asymmetries in loan supply behavior by éxag reduced form equations on
the basis of bank level data. However, the impéssumption is that loan supply shifts
can be identified when asymmetries are present.e tDuwata limitations, the observed
asymmetries cannot be directly linked to the outpaponses of firms that borrow from a
particular size category of banks; therefore, theiplications for aggregate economic
activity and the transmission mechanism are noarbfevisible. Thus, empirical
research based on aggregate data still yields bigirsights.

To reach our goal, we first modifies Chang’s (20f08mework to develop a general
equilibrium model of a small open economy, incogbimlg bank lending channel, then
derive the long-run relationships underlying theaity, and thereby form our testable
hypotheses. Empirically, we use Canadian data ¢kerperiod from 1970:Q3 to
2006:Q2 and adopt a multivariate cointegration metfJohansen and Juselius, 1990,
1994) to examine the existence of the bank lendimannel. Our results show that the
bank lending channel plays a role during the fimgncregulatory period
(1970:Q3-1988:Q1) but becomes ineffective duringe thderegulated period
(1988:Q2-2006:Q2). This confirms the predictiorttué theory that change in financial
structure matters for variation in transmissiommafnetary policy. Finally, this research
lessons may benefit policy makers in countries whbe banking system plays a more
important role in credit allocations.

The remainder of this paper proceeds as followsectié 2 lays out the
econometric specification, describes the data ardes out the empirical analyses.
Last section draws our conclusions.

2. The Empirical Analysis
2.1 Econometric Soecification
To deal with the above-mentioned identification lpjeon, we provide an alternative
theoretical basis of exploring the long-run relasbip for assessing the importance of the
bank lending channel by discriminating the loan pypspecification from other
equilibrium conditions and by directly examiningethubstitutability in portfolios. The
two long-run equilibrium conditions are writtentime following quasi-reduced forn:

! The details for theoretical model are upon theiest
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g = .00+ £,d°+ 1.8 ), (1)
re=d i - pf, )
where a variable with * denotes the log-linearidediation around its steady state while
all parameters are positive and stand for theieiyst

Equation (1) reveals that the demand for outgtitis positively related to the

firm's demand for real loang*, real deposit (money) supply]S and real exchange rate
(é=Pp). This relationship comes from the equilibriunndidions in commodity and
deposit (money) markets, balance of payments, ead demand function. Equation
(2) depicts a loan supply function, representingt tthe real bank loan suppl?;/S is

determined by the bank’s demand for real depodfts loan ratei’ and bond ratef .

As mentioned in Bernanke and Blinder (1988) Bechanke and Gertler (1995), the
bank lending channel is operative when bank loaasgovernment bonds are imperfect
substitutes, leading both the loan rate and botadteabe unequal. In one extreme case
of both loan and bond rates equal to infinity (sash y, = ), =), neither the loan

demand function nor loan supply function can beassply defined, meaningless to
address the bank lending channel. Another extremse of both loan and bond rates
equal to zero implies that the demand for bankda#mnot affect the demand for output,
violating the viewpoint of the bank lending channeThus, the system of Equations (1)
and (2) allows us to construct the theoretical D&si a direct test of the bank lending
channel. One is to verify that the parameter om demand for real loand, is

significantly different from zero in Equation (ilie other is to identify that the structural
parameters are the same as shown in Equation [2)this context, testing for the
existence of a bank lending channel implies to test restrictions on estimated
cointegrating vectors using multivariate cointeigmratechniques (Johansen and Juselius,
1990, 1994).

2.2 Data and Estimation Results
This empirical analysis focuses on the charactesisbf the Canadian monetary
transmission mechanism over the last three dedadeseans of a vector error-correction
model. Canada is used as an interesting case siuthe current paper because the
Canadian economy has a relatively small size argh hdegree of openness to
international financial market, especially to thes.U Since shocks from Canada
probably affect its own economy but little influenon other countries, by construction.
Parallel to other industrial countries, on the oti@nd, the Canadian financial system has
experienced some marked changes over the last &awadds as a result of financial
deregulation, innovation and disintermediation @@man and Engert, 2003; Calmes,
2004). For example, the Canadian financial sydtambecome more market-based, as
corporations have increased the use of direct @nket) financing compared to indirect
(or intermediated) financing. Alternatively, themas been an increase in household’s
access to credit, reflected in a rise in consumed anortgage credit. This
transformation has likely affected the transmissadrmonetary policy. Our analysis
with a richer financial sector can significantlyntebute to the discussion on policy
issues in a small open economy such as Canada.

All series in this work are seasonally adjustechdat Canada over the period from
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1970:Q3, the beginning of the floating exchange pariod, to 2006:Q2, the time period
before stepping into the subprime crisis, and Hasen collected from thisternational
Financial Satistics CD-ROM database. According to our theoretic frenork, the
series include the real gross domestic produgtlg), the real demand depositedf), the
real claims on private sectdrl), the real exchange ratex), the consumer price index
(cpi), the rate on prime loantoénr), the over-10-year government bond yidbd)( and
the US 10-year government bond yiefdr). The first four variables are constructed
from their nominal variables deflated by the consuprice index ¢pi) and transformed
in logarithms. And interest variables are represgnn a percentage point. The
nominal exchange rate is Canadian dollars measartl$ dollars. Hence, an increase
in the exchange rate means an appreciation of #redian currency against the US
currency. The exchange rate is an important vieritdy modeling the transmission of
monetary policy, especially for a small open ecopolrecause it accounts for the
openness of the Canadian economy and capturesdtiter with the rest of the world.
While the US 10-year bond yieldb() is the only oversea variable here, serving as a
proxy for the international linkage. This simpédi setting of foreign variable allows us
to focus on the identification of monetary transsioa in a small open economy. The
details for data description are placed in Table 1.

Table 1. Data Description

Notation Variable Descriptor Code
gdp Nominal gross domestic producEeasonally adjusted 15699B.CZF...
cpi Consumer price index All cities population over@ 15664...ZF...
m3 M3 Seasonally adjusted 15659MCFZF...
cu Currency Currency outside banks 15614A..ZF...
nig Loans Claims on private sector 15622D..ZF...
loanr Lending rate CHTD BKs' rate on prime loans 156601..
br Bond rate Over 10 years 15661...ZF...
for US bond rate 10 years 11161..ZF
nXr Nominal effective exchange ratéJnit-labor-cost-based index 156..NEUZF...

Notes: The Canadian data comes from the Interredtidimancial Statistics (IFS) CD-ROM and covers the
period from 1970:Q3 to 2006:Q2. The data is furttransformed asirgdp = log(dp/cpi), Irde =
log((m3-cu)/cpi), Irln = log(nlg/cpi), andlrxr = log(nxr/cpi).

The data above are first analyzed to determindo@se statistical approximation for
the time series process of their long-run compa)em., the integration properties of the
time series. We apply two types of unit root tasetgustify these series: the augmented
Dickey-Fuller (ADF) test and Phillips-Perron (PRst All specifications include a
constant term, either without or with a trend, aipdto twelve lags. The lag length for
the ADF test is chosen on the basis of the AICume serial correlation to the extent
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possible; the Newey-West bandwidth for PP testased on Bartlett kernel method.
From both the results of ADF and PP tests, allesem levels cannot reject the null
hypothesis of unit roots at the 5% significant lewehile their first-differenced series
reject the null. In other words, the series arengtgrated of order one; that is, 1(1).

The next step in the analysis is to determine wdrethese variables share any
common stochastic trends. We conduct the anabgisgy Johansen procedure on the
system of seven variables. To do so, we set upigal VAR and include a constant.
We use an AIC and a likelihood ratio test to chotteeoptimal lag length of the VAR
process. The results suggest one lag as our dpemgth of a first-differenced VAR
system. We then use the Johansen cointegratidntdedetermine the number of
cointegration relations among the variables in IeveThis procedure provides two
separate test statistics: the trace statistic hadrtaximum eigenvalue statistic. At the
5% significance level, both tests indicate the texise of either two or three vectors in all
cases of data trend. Recursive estimation of theetstatistic shows that in several
cases there are changes in the number of estimattors. This reflects the possibility
of structural changes and enforces us to testtfactsiral stability of the cointegrating
vectors estimated after imposing just-identifyiegtrictions. The recursively estimated
tests for the stability of the parameters of thentegrating vectors as well as the
recursive one-step and break-point Chow tests &oh eequation and the system as a
whole indicate the possibility of a structural beéa

The test results indicate a sample break in 1988:@& noticed by Calmes (2004),
the 1987 amendments to the Bank Act allow bank®otwuct brokerage activates and to
make substantial investments in the securities negsi between 1987 and 1989.
Nonetheless, banks continue to be the main pravideloans to the medium-and-small
enterprise sector. Besides, Calmes (2004) findsttite Canadian banking system has
continued to grow despite their decreasing shateefending business-especially when
off-balance sheet activities are included. Thiange can be seen as an indication of a
transition to a new regime of increased asset sutadiility and a loss of the bank
lending channel’s potency.

Given this sample break, tests for determiningcibiategration rank are carried out
for each sub-sample by means of Johansen and ukig@®90) and the results are
displayed in Table 2. Having determined the nundfezointegrating relations in each
sub-period, it is important to consider what thesktionships can tell us about the
operation of the bank lending channel as outlingova. Therefore, it is necessary to
impose and test for over-identifying restrictioms drder to assess the degree of asset
substitutability.  The assumptions underlying Eopreg (1) and (2) provide the
necessary restrictions to identify unique cointégcavectors. These over-identifying
restrictions on each of the cointegrating relatiares tested against the exactly identified
model using the likelihood ratio test of Johansed duselius (1994).

2 We choose to localize the break point (1988:Q81191 and 1993:Q2, as suggested by Calmes, 2004)
on the basis of the Chow test so that parametenatsts within each of the two sub-periods are inadgt
constant. It must be noted that localizing a poirttme which indicates a structural break ovenglifies

a significantly more complex process of structateinge that takes place gradually.
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Table 2. Estimates and Tests of Cointegrating Vectors

Sample period 1970:Q3-1988:Q1 1988:Q2-2006:Q2
A. Number of 2 1

cointegrating vectofs

Trace test 112.958 (103.847) 125.615 (122.233)
Max-eigenvalue test 40.957 (40.162) 39.439 (46.231

B. Coefficients on
cointegrating vector

variabled vector 1 vector 2 vector 1
Irgdp 1 0 1
Irde - 0.313 (0.142) -1 -0.783 (0.373)
Irnl - 0.192 (0.064) 1 0
Irxr -0.039 (0.020) 0 0.112 (0.056)
loanr 0 -3.571 (1.190) 0
br 0 2.130 (0.533) 0

Notes: a. Numbers in parenthesis are critical \wlae the 5% significance level. b. Numbers in
parenthesis are asymptotic standard errors.

As stated early, Equation (1) results from the Mguum conditions in the
commodity, deposit and foreign exchange marketsthadoan demand function, and
should be one of the cointegrating vectors of tleelehin the presence of a bank lending
channel. Under imperfect asset substitutabilltg model should give rise to another
cointegrating vector representing a loan supplyci§pation as Equation (2). The
possibility to find a statistically significant cfieient on the loan variable in the first
cointegrating vector and to identify the secondntemrating vector as a loan supply
function would imply that the bank lending chanmebperative. Table 2 also reports
the maximum likelihood estimates for the equilibniover-identified model.

The result appears that the bank lending chanrejedl an important role in
monetary policy transmission through the late 1980en we are able to identify two
cointegrating vectors that correspond to Equatidpsand (2). All the parameters of
these two vectors are significant and correctlynsty A zero restriction on the
coefficient of the loan variable in the first egoilum relationship, Equation (1), is easily
rejected at the 5% significance level. In the secsub-period (1988:Q2-2006:Q2)
there is a unique cointegrating vector identifiscEguation (1), while it is not possible to
identify a loan supply function as Equation (2). ofdover, non-rejection of a zero
over-identifying restriction on the coefficient @he loan variable in Equation (1)
indicates a switch to a perfect substitutabilitginee in the second sub-sample period.
Calmes (2004) observes a declining share of baakslan external financing during the
1990s, attributing this to the ongoing securitizatiand, to some extent, to
disintermediation.
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3. Conclusions
Comparing to the conventional interest rate charthel bank lending channel provides
important implications for the amplified effects mbnetary policy on economic activity.
Previous empirical work on the bank lending chanuséhg aggregate data concentrated
on the examination of timing relationship betweemmfity/price variable and monetary
policy. Unfortunately, much of this evidence adstother interpretations due mainly to
the difficulties in distinguishing shifts in loangply from shifts in loan demand.

Based on the general equilibrium of a small opemmemy, this paper provides a
directly testable hypothesis related to the degfeBnancial asset substitutability and,
consequently, to the effectiveness of the bankitendhannel at the aggregate level.
These hypotheses are tested in the context of @rveror-correction model which is
applied to a case study of Canadian data overdghedfrom 1970:Q3 to 2006:Q2. In
view of the substantial changes that took placénancial markets during the above
period, we would expect the degree of asset submhitity to have increased over time,
thus weakening the potency of the bank lending mllan This issue is investigated by
looking for evidence of structural change in the pemoally identified long-run
equilibrium relationships derived from the modeDur findings suggest that the bank
lending channel plays a role in the Canadian ecgnand that change in Canadian
financial structure matters for its change in mangtransmission.

Finally, this research lessons may be relevantolwyp makers in countries where
the banking system plays a more important rolergdlit allocation. It highlights why
the International Monetary Fund and the centralkbaaround the world have recently
emphasized the importance of maintaining a heddémking system.
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