Ksenia Ekimova

D.Sc. (Economics), Professor,

Head of Education and

Science Center «<Economics and Finance»,
Plekhanov Russian University of Economics
36 Stremyanny Ln., Moscow, 119501,
Russian Federation
ekimovak2003@yandex.ru

MONEY, FINANCE AND CREDIT

Vladimir Kolmakov

PhD (Economics), Associate Professor,
Chair of Financial Management,
Plekhanov Russian University of Economics

36 Stremyanny Ln., Moscow, 119501,

Russian Federation

vladimirkolmakov@mail.ru
ORCID ID:

Aleksandra Polyakova

D.Sc. (Economics), Professor,

Chair of Business Economics,
Industrial University of Tyumen

38 Volodarsky Str., Tyumen, 625000,
Russian Federation

Professor, Department of Management,
Financial University under the

ORCID ID:
http://orcid.org/0000-0002-2445-1346

Government of the Russian Federation
49 Leningradsky Ave., Moscow, 125993,
Russian Federation
agpolyakova@mail.ru

ORCID ID:
http://orcid.org/0000-0002-3674-4111

http://orcid.org/0000-0002-2801-4290

The credit channel of
monetary policy transmission: issues of quantitative measurement

Abstract. The article revises existing channels of monetary policy transmission due to obvious changes in the macroeconomic
environment, as well as in the patterns and efficiency of conventional channels. Under the present conditions in Russia, the
widely used interest rate channel is being replaced by the credit channel, which is thought to be more effective in facilitating
or slowing down the economy. Yet, the credit channel is understudied, also because it is a relatively new phenomenon for
those who study the Russian economy. The paper introduces the concept of credit channel breadth (a term is proposed by the
authors) measured as a relative extent of credit availability and affordability to the real sector enterprises. It provides quantitative
measuring of the dependence of the credit channel breadth on changes in monetary policy due to which appropriate models
are derived. The application of distributed lag and vector autoregression models on the basis of annual (1998 through 2016) and
monthly (April 2009 through April 2017) statistical data established that changes in monetary policies affecting the money supply
(M2) have a positive impact on the volumes of loans issued to enterprises, as well as on the net change of flows and transfers
on debt. The most sufficient were 2-month and 10-month lags after quantitative easing or the so called credit squeeze when the
credit channel breadth increased or decreased, respectively.

Keywords: Monetary Policy; Transmission Mechanism; Credit Channel; VAR model

JEL Classification: E52; L25; C22

Acknowledgements: This work was supported by the Ministry of Science and Education of the Russian Federation as part of
research «Improving the financial mechanism of monetary policy interaction with corporate competitiveness, development of
managerial practices and transmission procedures».

DOI: https://doi.org/10.21003/ea.V166-10

€kimoBa K. B.

OOKTOP €KOHOMIYHMX HayK, Npodecop, AMPEKTOP, HaYKOBO-OCBITHIN LeHTP «EkoHoMiKa i PiHaHck»,

Pocicbknin ekoHoMi4HMI yHiIBepcuTeT iMeHi I B. MNnexaHoBa, Mocksa, Pociicbka ®egepadis

Konmakos B. B.

KaHamaaT eKOHOMIYHMX HayK, OOLEHT, kadenpa iHaHCOBOro MEHEMKMEHTY,

Pocilicbknii ekoHoMiYHMI yHiBepcuTeT iMeHi I B. MNMnexaHoBa, Mocksa, Pocilicbka ®enepadis

Monsikosa O. I

JOKTOP EKOHOMIYHIMX HayK, npodecop, kadenpa eKOHOMIKM A opraHisayii BUpo6HMLTBA,

TioMeHCbKWI iHgYCTpianbHUn yHiBepcuTeT, TiomeHb, Pocincbka ®epepaldisi;

npodecop, genapTameHT MeHegKMeHTY, PiHaHcoBWI yHiIBepcuTeT Npu Ypspai Pocincekoi Pepepadii, Mocksa, PO

KpeauTHuii KaHan TpaHCMicii FrpoLoBO-KpPeaUuTHOI NONITUKKU: NPO6JIeMU KiNlbKiCHOro BUMipy

AHoTauift. O4eBMAHI 3MiHN B MaKpPOEKOHOMIYHOMY OTOYEHHI 3yMOBUIM Nepernsag Nigxogis 40 JOCNIAKEHHSA KaHanis TpaHCMICIl
rPOLLIOBO-KPEAUTHOI MOMITUKN M OUiHKK X e(heKTUBHOCTI. MNPOLEHTHUI KaHas, WO LUMPOKO BUKOPUCTOBYETLCS B POCINCHKNX
peanisix, 3amilaeTbCa KPeAUTHNM KaHanoMm, SKMIN BBaXAETbCA eeKTUBHIM 3 OMMSAY Ha MOro Br/MB Ha MPUCKOPEHHS abo
CMOBISIbHEHHS TEMMIB EKOHOMIYHOIO 3POCTaHHS. Y po60Ti NpeacTaBneHo KOHLENLiO LUMPWHN KPEAUTHOMO KaHasy, Ska BU3Havae
piBeHb BiAHOCHOI LOCTYMHOCTI KpPeauTy MignpueEMCTBAM pPeanibHOro CEKTOpa, a TaKoX BUKOHAHO MOAENOBAHHSA N KinbKicHe
BVMIPIOBaHHS 3aJIEXKHOCTI LUMPUHN KPEQUTHOrO KaHany Bif, 3MiH MPOLLIOBO-KPeaUTHOI NMOAITUKK, Y TOMY YACHi 3 ypaxyBaHHAM
MOXX/INBOrO BifgKnafeHoro BrimBy. 3aCTOCyBaHHSA MOAENEN po3nofineHnx naris i Moaeneil BEKTOPHOI aBToperpecii 4o3Bonmno
3p0o6UTN BUCHOBKW, LLIO 3MiHW FPOLLIOBO-KPEAUTHOI MOMITUKK, O BUPaXalTbCa B 3MiHaxX rpoloBoi macu M2, nosuTtmeHO
BM/IMBAIOTb HA 06CArY BuaasaHuX NignpruemMcTBam KpeguTiB, a TakoX Ha YUCTY 3MiHY iXHbOI 3a60proBaHOCTI 32 6aHKIBCbKMMU
Kpepgutamu. HaibinbLu icTOTHWUIA BNAMB MatoTb Narn y 2 Ta 10 MicsliB nicns KinbKiCHUX NOM’sIKLEeHb a0 CTUCHEHHS NiKBIZHOCTI,
KONV KPEAUTHUI KaHan BigNOBIgHO po3LUMploBaBCcs abo 3BY>KyBaBCS.

Knio4oBi cnoBa: rpoLLoBO-KpeAnTHA NOMiTUKA; TPaHCMICIHMIA MexaHiaM; KpeguTHuin kaHann; VAR mogens.
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KpeauTtHbIi KaHan TPaHCMUCCUMN AEHEXHO-KPeAUTHON MONIMTUKK: NPO6EeMbl KONMYECTBEHHOIO U3MEpPEHUs

AHHOTaumsa. O4eBngHbIE U3MEHEHNS B MaKPOSKOHOMUYECKOM OKPY>XXEHUN U B TPAAULMOHHBLIX NaTTepHax MyHKLMOHMPOBaHUS
KaHanoB TPaHCMUCCUN [EHEXHO-KPEAUTHOW MNONUTUKN OB6YCNoBuiM Hawe obpalleHne K MepecMoTpy TEOPETUHECKUX U
NPakTU4eCKNX OOCTUKEHWUA B 06NnacTV UCCNeQoBaHUS KaHaNoB TPAHCMUCCUM LEHEXHO-KPEeOQUTHON MOMUTUKA U OLEHKN UX
acekTmBHOCTU. LLIMPOKO MCNONb3yeMbIi MPOLEHTHBIA KaHal B POCCUACKMX pPeanusix 3ameLlaeTcsl KPeauTHbIM KaHanoMm,
KOTOPbIN cunTaeTcs 6onee ap@PEKTUBHBLIM C TOUKN 3PEHNS €r0 BIMAHUS HA YCKOPEHWE NN 3aMefJIeHNE TEMMOB 9KOHOMUYECKOro
pocta. [pn 3TOM KPEeAuTHbIN KaHan WCCNefoBaH HE[OCTAaTOYHO My6OKOo, B TOM 4YMCne M MOTOMY, YTO AaHHas 3ajada
SABNSETCA OTHOCUTENBHO HOBOW ANSi UCCnegoBaTeneil POCCUMINCKON 3KOHOMMKUN. B paboTe npepgcTaBneHa KOHUENUUsS LMPWHbI
KPeaMTHOro KaHana Kak Mepbl OTHOCUTENbHON JOCTYMHOCTU KpeauTa NPeanpuaTMaM peanibHOro CeKTopa, a Takxxe BbIMOfIHEHO
MOZENMPOBaHNE 1 KOIMHECTBEHHOE 3MEPEHME 3aBUCUMOCTY LUMPUHBI KPEAUTHOIO KaHana oT M3MEHEHWIA [EHEXXHO-KPEeANTHOM
NOMANTUKN, B TOM YUCIE C YHETOM BO3MOXHOIO OT/IOXKEHHOrO BO34encTBus. MNpuMeHeHne mogenen pacnpenenéHHbIX naros un
Mopenelr BEKTOPHOW aBTOPErpeccun Ha CTaTUCTUYECKUX AaHHbIX B rogoBoM (1998-2016 rr.) n nomecsyHom (anpens 2009 r. —
anpenb 2017 r.) NpencTaBneHU MO3BOMWO YCTAHOBUTb, YTO W3MEHEHUS OEHEXHO-KPEAUTHOW MOSITUKKM, BbipadKaroLmecs
B N3MEHEeHWsX OeHeXHON maccbl M2, okasblBaloT MONOXMUTENbHOE BO3AeNCTBME HAa OObeMbl BblAaBaeMbiX MPeanpuUaTASM
KPeaMTOB N Ha YNCTOE U3MEHEHME UX 3a[0/MKEHHOCTM MO 6aHKOBCKUM KpeauTam. Hambonee 3Hadvmoe Bo3geincTteme 6biio
OTMeYeHo ¢ narom B 2 Mecsiua 1 10 MecsueB nocne KOMMYECTBEHHbIX CMArYEHNUI NN CXaTns NMKBUAHOCTU, KOrga KpeauTHbIN

KaHan COOTBETCTBEHHO PaCLUNPANCA Unn Ccy>Kancs.

KnioueBble cnoBa: JeHEe)XXHO-KPeauTHas NonnTUKa; TPaHCMUCCUMOHHBIN MexaHn3M; KpeauTHbIn kaHan; VAR mopens.

1. Introduction

Channels of monetary policy transmission need to be re-
vised since the conventional understanding of the underlying
processes require revision as well. The interest rate channel,
which was thought to be the most influential in terms of deli-
vering impacts of policy change to economy, developed suffi-
ciently and obtained several modifications like the credit chan-
nel that makes it more precise and distinct in changing the
corporate sector’s balance-sheet position and performance
through its specific contribution to the tradeoff between li-
quidity and profitability, as well as through fostering or slo-
wing down capital expenditure. All the latter require a specific
survey to determine if there is a plausible interrelation between
the overall changes in monetary policy and the intensity of the
credit channel, which is a relatively new research task, espe-
cially on the Russian market data.

Recent research shows that the credit channel in
2012-2016 was not the major channel to transmit the im-
pacts of monetary policy change to the economy, but still
it appears to obtain more evidence of weaknesses of other
channels to deliver the signals properly due to several known
disproportions of the structure of the Russian financial sys-
tem and to the externalities exceeding the predicted bounda-
ries. As we face the credit recovery (January-June 2017 gave
14% growth compared to the same period of 2016, accor-
ding to the Bank of Russia), one might want to determine the
contribution of monetary policy change and to distinguish
it from other macroeconomic circumstances that influence
credit affordability and availability. Although corporate loan
interest rates are going down, we argue that the demand side
of credit extension is also important, because non-financial
enterprises tend to absorb growing liquidity gradually with
respect to different sorts of expectations: lower interest rates
can stimulate the demand for loans extended but they do
not explain the propensity of companies to hold or to get rid
of previously obtained debt, which is the prerogative of cre-
dit channel.

This paper brings the novelty of measuring the extent
of monetary policy changes influence on credit availabili-
ty and affordability that shape up the breadth of credit chan-
nel of monetary policy transmission. It provides comprehen-
sive quantitative measures of the impact and, furthermore,
the measures of the dependence of the credit channel on the
money supply. To our knowledge, such a result is still subject
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to discussion, thus we are contributing sufficiently to the ge-

neral knowledge of credit channel functioning.

The purpose of the research is to establish and mea-
sure the time-distributed interrelation between changes in the
monetary policy and the breadth of the credit channel. The
following research tasks facilitate the achievement of the fol-
lowing objectives:
¢ to determine the credit channel of monetary policy trans-

mission and to distinguish it from the interest rate channel;

e to test several options of the model of monetary policy
changes influence on the breadth of the credit channel;

¢ to derive conclusions and provide links to further research.

The research methodology is based on theoretical sys-
tematisation of recent and earlier papers on the issues of
monetary policy transmission to the economy. Our theoretical
assumptions get verified by the appropriate literature to elimi-
nate any possible contradiction with the actual discourse and
other researchers’ results. Major sources of reference include
both theory- and policy-oriented papers published in appro-
priate journals or books, including but not limited to the ones
denoted in the literature review section.

Methods and techniques used for analytical purposes and
modeling include multiple regression, polynomial distribu-
ted lag regression and vector autoregressive models. Prior to
modelling, several statistical constraints were identified and
tackled: all the time series employed were unit-root tested by
using the Augmented Dickey-Fuller test and made stationary
in the cases where it was necessary. The results of the mo-
dels were verified both in levels and in stationary representa-
tion according to the earlier developed algorithm of deriving
«Executive» models of data in levels and further testing them
with «Authentic» models of stationary data. The approach de-
scription is available in [15].

The employed data sources include the Russian Federal
State Statistics Service, the Bank of Russia, as well as some
international organisations. Only public data sources were
used.

The logic of the paper is the following:

e the literature review and methodology background section
provides insight into the issues of evolution of monetary
policy transmission channels, determines specific features
of the credit channel and interrelates it to changes in mone-
tary policy and describes the methodology of modelling the
credit channel breadth;



e the results and discussion section contains the study of
credit availability and affordability dependence on changes
in the money supply, as well as the study prospects of the
influence of credit channel breadth on the competitiveness
of enterprises of the real sector.

2. Literature Review and Methodology Background

Evolution of monetary policy transmission channels

Monetary policy transmission is implemented through
different channels, each being important in a given macro-
economic circumstance. This paper considers the breadth
of credit channel of monetary policy transmission which is
the extent of credit availability and affordability (further de-
noted as CAA) changes under the usage of appropriate mo-
netary policy instruments that affect it: interest rate changes
and minimum required reserve rate which means either an in-
crease or decrease in liquidity available to banks. It stands
in line with Mandel and Tomsik’s point, who notice that «tra-
ditional interpretation of monetary policy is based on an as-
sumption that central bank operates in conditions of «hun-
ger» for liquidity and supplies liquidity to commercial banks
through its monetary policy instruments» [10].

The interest rate channel is ubiquitous because short-term
interest rates, which seem to affect all four main transmission
channels, are most responsive to changes in the monetary
policy, even though the impact on some retail interest rates
may be much slower, according to the Bank of England [1].
There are several reasons for this. Firstly, they affect the in-
terest margin on new borrowings, thereby increasing transac-
tion costs for real expenditure, for example, through the cost
of capital. Secondly, they underlie average costs of settle-
ments and, consequently, the price of holding accounts re-
ceivable and payable, thereby ensuring changes in income
and cash flows, as well as reducing spending opportunities.
Thirdly, changes in interest rates affect the value of assets,
resulting into changes in creditworthiness and in the willing-
ness to lend. Finally, interest rates are linked to the exchange
rate of the national currency, thereby providing benefits for
importers or exporters. Thus, the interest channel of monetary
policy transmission is widely employed in many economies.
Evidence comes from the USA (Chang, Wang, Chang, & Liu,
2015) [4], India (Bhoi, Mitra, Singh, & Sivaramakrishnan, 2017)
[2], the United Kingdom (Bank of England, 2000) [2] and se-
veral other countries showing the interest rate channel to be
the most important one.

The interest rate and the minimum required reserve rate
have both a direct and indirect impact on liquidity. Primarily,
they determine the dynamics of inter-bank rates, as well as
the prospect attitude of commercial banks towards liquidity
and loan supply (the matter of choosing the type of an asset
to invest). The latter is more important in terms of interrela-
tion between monetary policy and economic policy, as shown
in [13], since monetary policy is thought to be subordinate
to economic policy. This subordination means that changes
in CAA through monetary policy instruments, i.e. changes in
banks’ willingness to extend credit and their pricing policies
affect the non-financial sector in a multivariate manner which
is subject to further investigation.

Since commercial banks conduct the impulses of mone-
tary policy to the real sector through the credit shrink or ex-
pansion, such an intermediation is not purely adherent to the
interest rate channel, which makes it reasonable to introduce
the credit channel, also denoted as the bank lending chan-
nel. The discussion is being shifted from the matters of deli-
mitation between the interest rate channel and the credit chan-
nel to the issues of the efficiency of channels in fostering eco-
nomic growth or increasing competitiveness of the economic
system as a whole or of separate industries or even enterpri-
ses. Proper theoretical background and empirical proof of the
credit channel existence is provided by C. Tsatsaronis (1995).
According to the researcher, it becomes obvious that «when
a central bank reduces the amount of reserves in the system
it is not only bank liabilities that are affected but also bank
assets. A reduction in the quantity of bank loans supplied...
will be reflected in a quantity constraint on intermediated
credit to bank customers. A reduction in the total supply of
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external funds will have negative effects on their activity le-
vel. This mechanism represents a distinct channel because
it entails a shift in the supply of bank credit in addition to
any movements along the demand curve for loans induced
by the higher level of interest rates» [15]. The quoted author
modelled economic activity as a function of several predic-
tors including money supply and loans extended. He con-
cluded that the USA and the United Kingdom showed no evi-
dence of the credit channel relative importance among all the
other transmission mechanisms, however the case of Ger-
many returned a positive test for credit channel importance
in the functioning of an economy: monetary policy tightening
caused economic slowdown neither immediately nor timely
after the introduction of restrictive measures because com-
mercial banks managed to buffer the negative impact and to
maintain comfortable volume of credit extended to non-finan-
cial enterprises. Still, the USA, according to Endut et al., is a
separate case since its monetary policy transmission mecha-
nisms change dramatically (Endut, Morley, & Tien, 2017) [6].
More issues of state-dependent transmission practices are
provided in (Ruth, 2017) [14].

Hence, the credit channel of transmission is actual for the
countries where monetary policy is closely related to CAA and
where an increase in interest rates results in a credit extension
slowdown at all levels of the banking system, which ultimately
causes a reduction in the demand and supply of loans to en-
terprises of the real sector:

* An increase in interest rates reduces the demand for loans,
making them relatively less affordable, hence pushing for-
ward the liquidity deficit followed by the growth of accounts
payable and receivable, increasing the length of their tur-
nover. The next step is a change of companies’ working ca-
pital structure and growth of interest expenses (the interest
coverage ratio going down).

An increase in interest rates reduces the supply of credit, as
banks revise their attitude to risk, and are also forced to re-
spond to increases in unitary fixed costs because of lower
demand for loans, making them more expensive. As Man-
del and Tomsik declare, «a characteristic feature of an oli-
gopoly is a partial transmission of costs imposed on banks
by the central bank to customers through a higher interest
margin» [10].

A decrease in interest rates may lead to a reluctant exten-
sion of new credit to the current borrowers, due to earlier
disproportions in the structure of balance sheets.

All the latter have a negative impact on liquidity or profi-
tability of the non-financial sector. Still, as the money channel
affected by interest rate changes appears to be more effective
in delivering impacts of monetary policy change, it is reaso-
nable to draw a causality line between the concepts in focus
and to prove it is correct. We agree that monetary policy in-
struments in the Russian Federation aim to target inflation by
regulating the money supply that is determinant to CAA. Con-
sequently, M2 changes can be treated as an argument in CAA
formalisation models that link monetary policy transmission
mechanisms to the concept of corporate competitiveness.

Modelling the credit channel breadth methodology

We assume that changes in the monetary policy of the
Bank of Russia has an impact on the availability and afforda-
bility of credit and on the reluctance of banks to extend credit
or, conversely, to retain excess liquidity. The correlating indi-
cators should be the dynamics of interest rates and the mo-
ney supply (M2). Consequently, we introduce the two factors
of corporate competitiveness: the volume of bank loans ex-
tended during a period (Le) and the net change of bank loans
debt (Dn).

It is noteworthy that different channels of monetary poli-
cy transmission act asynchronously, as well as their efficien-
cy depends on many exogenous factors, such as a stage of
economic cycle or the dynamics of the major market-makers
expectations. For example, T. Dahlhaus (2017) proved that
sharp changes in monetary policy during periods of financial
instability have a stronger and more stable impact on macro-
economic variables such as the volume of industrial out-
put, general consumer consumption, gross investment, etc.,
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compared to non-recessionary
periods. The reasons for those
differences, in her opinion, arise
from the nonlinearity of each
of the two components of the
credit channel, namely the ba-
lance sheet channel and the
bank lending channel.

3. Purpose of research

Given the inputs above, we assume that a change in cre-
dit extension or a change in enterprises’ balance-sheet posi-
tions can occur with different lags that do not correspond to
the usual ideas about patterns of dynamics of the economic
variables in question. Thus, we are planning to prove the exi-
stence of the mentioned lags as well as the presence of cau-
sality relation between monetary policy changes and the cre-
dit channel breadth, which influences, presumably, corporate
competitiveness.

4. Results and discussion

Study of CAA dependence on changes in the money supply

At the first stage of the empirical study, a simulation of re-
lationship between the monthly data of bank loans extended
to non-financial enterprises (Le) and the money supply (M2)
was made to determine causality and to identify the time lags
for mutual impact. That was required to prove the existence
of a tangible impact of monetary policy instruments on the
volume of bank lending to the non-financial sector. The time
series employed were previously seasonally adjusted (the
«SA» index at a variable) and made stationary, where neces-
sary (the 15t order differences were used to eliminate the unit
root - the «1od» index in the variable).

Having examined the data on the monthly amount of loans
extended (Le), the total current debt at the end of the month
(D) and their dependence on the monthly changes in M2 in
the synchronous presentation, we can draw the following con-
clusions:

1. There is a strong correlation between the vo-
lumes of the total banks’ portfolio of credits to the
non-financial sector and the size of M2 aggregate
in the synchronous representation (the determina-
tion coefficient is 0.958), whereas the correlation
between the M2 changes and Le at the zero lag is
not obvious (the determination coefficient is 0.136).
Linear regression results and parameter estimates
are shown in Table 1.

Judging from the values above, a billion rub-
les growth of M2 caused total debt to respond
in 0.6 billion rubles growth, and vice versa, while
the extended loans demonstrated almost no reac-
tion (0.393 billion rubles per 1 billion growth of M2)
considering the low percentage of the variance ex-
plained by the model.

Given the possible delayed impact of M2 chan-
ges on the extended loans, the corresponding hy-
pothesis was tested to determine the existence of
the deferred influence), in line with the methodology described
in [16]. The instrument for such a study was the Almon polyno-
mial model of distributed lags. We took the 2" order model to
estimate the most significant interval of influence - the lag bet-
ween the M2 changes and the extended loans (Le). Since pre-
liminary studies aimed at detection of reliable lags were not car-
ried out, the above hypothesis was worked out with maximum
lags of 6 months and 12 months (the non-discrete sequential
lags in the intervals [0; 6] and [0; 12] months, respectively).

The derived model has rather low explanatory power
(R? = 0.19), regression coefficients (b) for all six lags indi-
cate that the most significant absolute influence M2 growth
on the volume of loans extended is found at the zero lag, al-
though it is negative on all the verified lags and statistically
insignificant. Yet, the results of PDLM simulation of the M2
change influence on Dn turned out to be somewhat different.
Unlike Le, the Dn variable has a different pattern in terms of
exposure to the influence monetary policy changes.

The model with the maximum lag of 6 months (R? = 11%)
indicated a statistically insignificant positive effect of M2
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Tab. 1: Parameter estimates of Le dependence on M2 changes

Source: Authors’ own research

change on Dn at the lag of 6 months (b = 11.6), while the ze-
ro-lag value of the regression coefficient was minimal (-88.8
with a gradual increase to the 6 lag). The cumulative impact of
M2 changes on Dn scored (-267.8): it can be assumed that in-
creasing the money supply causes total credit reduction.

The maximum lag set to 12 allowed obtaining a model
that, with a probability of 22.4%, described the dependen-
ce of the considered variables to prove the existence of a
positive deferred influence of the monetary M2 change on
CAA and the companies’ preference of liquidity (Dn grows
along the increase of M2). Consequently, an increase in mo-
ney supply provides a positive increase in the corporate loan
debt 4 months past. The most significant impact (taken un-
weighted by statistical significance) is noted at the lag of
11 months, while on minimal lags the impact is negative. The
cumulative effect of the M2 increase on the growth of corpo-
rate loans debt is measured by an indicator of 186.7 (million
rubles per each billion rubles of money supply growth over
the following 12 months).

In all the models above, a critically high value of an inter-
cept indicates several other factors that are more significant
in terms of their influence on the credit channel efficiency. To
verify the PDLM results, a vector autoregressive model (VAR)
for 6 and 12 lags was used.

Modelling VAR(Le,,, M2,,) derived a significant autore-
gression of Le,, on the 1¢tand 2" lags, as well as a statistical-
ly significant dependence of Le, on the changes in M2, with
a lag of 2 months (Table 2).

Tab. 2: VAR(Le,; M2 ) results

SA?

Source: Authors’ own research

It is notable that the lagged influence of M2 changes on
the extended loans results in the total of 0.223 billion rubles
growth per 1 billion rubles money supply advances, including
two inhibitory factors at lags zero and four (negative values),
yet statistically insignificant since p-values are close to ran-
dom samples.

An inverse relationship between Le and M2 is not ob-
served, which allows us to statistically confirm the causality
relation between the changes in M2 (the cause) and the vo-
lumes of loans extended to the non-financial sector (effect).
The model with 12 lags also confirmed this cause-effect rela-
tionship at the 2" lag, as well as found it at the 10" lag.

Comparing the results of VAR with the results of PDLM, it
is necessary to emphasise that the conclusion about the in-
fluence of M2 on Le at various lags, concerning the strength
of this influence, is generally reproduced, as well as its ex-
tent given the comparable values of regression coefficients.
The VAR model using time series without seasonal adjust-
ment also indicates a negative impact of M2 changes on the
supply of loans to the non-financial sector. Consequently,
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seasonality is a significant factor explaining the direction
of the cause-effect relationship between the M2 chan-
ges and extension of loans.

Applying VAR to investigate the interdependence
between changes of M2 and Dn confirmed the causality
of M2 to Dn at the 4™ lag (model with 6 lags maximum)
and at the 9""-11t" lags (model with a limit of 12 lags). The
greatest positive impact of the M2 changes on the net
increase of corporate loans debt is found at the lag of
11 months. See Table 3 for details.

The above results indicate a strong negative ag-
gregate influence of the M2 changes on the net debt
change - the total of all negative lags is minus 80 million
rubles per 1 billion increase of M2. The positive lags are
equipotent as negative ones: 82.3 million debt surplus
in 3-4 months perspective in response to M2 growth.

Restyling the model to employ annualised data -
M2 and Dn year-to-year change - within a range from
1998 to 2016 confirmed the existence of a positive relation-
ship between M2 and Dn on the lag of one year, and the grea-
ter extent of the negative impact at the 4-year lag (Table 4).

One possible explanation for the negative interrela-
tion between the debt net change and the M2 change in
3-4 years’ perspective is the match of the average length
of loans funded investment projects. Growing M2 fosters
credit extension, capital expenditure loans are measured to
have average duration of 3 years after which they are paid
back, thus decreasing the net debt.

The models described above indicate that there exists a
rational and reliable interrelation between the changes in mo-
netary policy, which result in the money supply fluctuations,

Tab. 3: VAR(M2_10d; Dn_10d) results

Source: Authors’ own research

Tab. 4: Year-to-year VAR(M2; Dn) results

Source: Authors’ own research

and the effects of the credit channel of its transmission. Gi-
ven the specific features of the Russian economy, the reac-
tion of the credit channel to M2 changes is rather ambiguous
taken in different time intervals: it does affect the willingness
of non-financial enterprises to raise more credit and to hold
the credit until maturity, or, in contrast, to pay-off debts and
get finance from operations by changing the payables and
receivables policy.

5. Conclusions

We managed to establish and measure the interrelation
between changes in monetary policy and the breadth of

the credit channel of its transmission, that turned out to be
lagged with the greatest positive influence on credit supply
11-12 month past the M2 growth. As for the credit exten-
ded, it reacts positively 2 months past quantitative easing
and, again, in the 10-month perspective. The influence pat-
terns derived from modelling appear to be rigid and sus-
tainable to time series prolongation: further testing of the
models on longer time series (including data of May-August
2017) indicated no significant change in the values of coeffi-
cients, yet no drastic changes in monetary policy happened
during the period.
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