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Abstract

Since 2007, many monetary authorities have drdfticehanged its
monetary policy. They began an aggressive struggth the biggest
economic crisis since the Great Depression. Despiie substantial
decline in Central banks interest rates in US arMUEand despite the
sharp easining of monetary policy in many othermntdas, the cost of
credit to both households and businesses has gineisen in almost
every country. All this leads to the question oktlibr monetary policy
becomes less effective in periods of recessionotr The goal of this
paper is to empirically examine the hypothesisesfuced effectiveness of
monetary policy in period of economic crisis. Thapgr starts with
assertions: (i) the money supply, in the narrowsse(M) is determined
by the monetary base (Mand money multiplier (m), and (ii) monetary
authority have full control on monetary base, whiie money multiplier
are only partially determined by monetary autharityis also determined
by the actions of non-banking public and the barksl because of that
monetary policy effectiveness could decrease inptheod of economic
crisis. Based on a sample of six countries thisep@xamines the strength
of the relationship between monetary aggregategguecessions and in
period out of recessions, and according the obthiresults appropriate
conclusions and explanations are offered.

Keywords. economic crisis, monetary policy effectiveness, monetary
aggregates



1 INTRODUCTION

Since 2007, many monetary authorities have drdistichanged their
monetary policy. They began an aggressive strugile the biggest economic
crisis since the Great Depression. Easy availghilitcredit in the US and debt-
financed consumer spending led to a housing cartgiruboom and Real estate
bubble which peaked in 2006. As a part of the haysind credit booms, the
financial innovations such as mortgage-backed #esur (MBS) and
collateralized debt obligations (CDO), which dedveir value from mortgage
payments and housing prices, significantly incrda%®hen asset prices rise too
far out of line with fundamentals, they must conmvd, and eventually the
housing price bubble burstAs housing prices declined, major global financial
institutions that had borrowed and invested heawilysubprime MBS reported
significant losses. Defaults and losses on othem ldypes also increased
significantly as the crisis expanded from the hogsnarket to other parts of the
economy. Total losses are estimated in the tréliohU.S. dollars globally (IMF,
2010). Lehman Brothers was liquidated, Bear Sgeamd Merrill Lynch were
sold, Goldman Sachs and Morgan Stanley became cori@héanks, Fannie
Mae and Freddie Mac were placed under control efUts. government. These
seven institutions were highly leveraged and hattilBon USD in debt or
guarantee obligations. The crisis rapidly developed spread into a global
economic shock, resulting in a number of Europeankhfailures, declines in
various stock indexes, and large reductions inntilagket value of equities and
commodities.

U.S. Federal Reserve and other central banks arthenavorld knows
that behaviour which may be optimal for an indiatsuch as saving more
during adverse economic conditions can be harmfutfonomy as a whole. That
is because one person's consumption is anotheorpgrgicome. Too many
consumers attempting to save (or pay down debtylsmeously can cause or
deepen a recession (that is the paradox of thB#fause of that, they have taken
steps in order to expand money supplies to avadidk of a deflationary spiral,
in which lower wages and higher unemployment lead $elf-reinforcing decline
in global consumption.

FED has eased monetary policy aggressively lowdhegfederal funds
rate target from 5 %% in September 2007 to 0 Y4a®eoember 2008. The ECB
also decreased the minimum bid rate on the mainaefing operations and the
interest rates on the marginal lending facility &nel deposit facility from 4.25%,
5.25% and 3.25%, respectively in September 2008,50%, 2.50% and 0.50%,
respectively in March 2009.

1 Although the problem originated in the United 8tatthe wake-up call came from
Europe. After Fitch and Standard&Poor's announegidgs downgrades on MBS, a BNP
Paribas (French investment house) suspended reidemgit shares held in some of its
money market funds on August 7, 2008. That shows éxtensive the globalization of
financial markets had became.



During the last quarter of 2008, these central bgmkrchased US$2.5
trillion of government debt and troubled privatsets from banks. This was the
largest liquidity injection into the credit marketnd the largest monetary policy
action, in world history. The governments of EU ahd USA also raised the
capital of their national banking systems by $ZXilian, by purchasing newly
issued preferred stock in their major banks.

In October 2010, Nobel laureate Joseph Stiglitzarpd how the U.S.
Federal Reserve was implementing another monetawlicyp —creating
currency— as a method to combat the liquidity tiByp creating $600 billion and
inserting this directly into banks, the Federal &tes intended to encourage
banks to finance more domestic loans and refinameetgages. However, banks
instead were spending the money in more profitabieas by investing
internationally in emerging markets (Stiglitz, 2010

In Croatia a strong shift in monetary policy hasoabccurred. The first
decision was made in October 2008. That was Detisi@bolish the Decision of
the marginal reserve requirement in order to iregeareign currency liquidity of
banks. Then, in November of the same year, theviesequirement rate was
reduced from 17% to 14% which released 8.4 bilkama liquidity. In February
2010 this rate was further reduced to 13%, whigedrup another 2.9 billion
Kuna for financing government and HBOR programegmdouraging bank credit
activity. In January and then again in February @@NB made decisions to
reduce the rates of minimum required amount ofiforecurrency claims, first
from 28.5 to 25 percent (in January) and then f@&nto 20 percent (in February),
which the banking system allowed free access tdad of 18.25 billion Kuna. In
March 2011 CNB Governor made a decision to addilieasing of rates of
minimum required amount of foreign currency claifrsm 20 to 17%, which
meant for bankers 6.3 billion Kuna of new free fsindl this shows that
monetary policy has changed from contractionamgqgansionary.

Despite the substantial decline in Central banter@st rates in US and
EMU and despite the sharp easining of monetarycpadti many other countries,
the cost of credit to both households and busiselsas generally risen in almost
every country. Banks and other financial intermadiga have also sharply
tightened credit standards for both household amdnkesses. In Croatia banks
Interest rates on Kuna credits indexed to foreigmency and on credits in euros
before crises (average for 2006) was 6.32% andd9 3t was 8.11%. All this
leads to the question of whether monetary policgob®es less effective during
period of recessions or not. Paul Krugman has esgpek his view on this
phenomenon in his New York Times column, statinge“are already, however,
well into the realm of what | call depression ecmics. By that | mean a state of
affairs like that of the 1930s in which the uswalls of monetary policy — above
all the Federal Reserve’s ability to pump up theneeny by cutting interest rates
— have lost all traction.” (Krugman, 2008). Thigwi originated from Keynesian
discussions of the effectiveness of monetary pdiigsing the Great Depression
period (Fishback, 2010). During the great depressiothe 1930's, interest rates



dropped below 1%. At this low interest rate, oneuldothink that many
businesses would have taken out loans. But thisndidhappen: the volume of
loans also decreased considerably. The reasonhabbusinesses had difficulties
staying in business, and banks were afraid to thech money. Because of the
shocks to credit markets from the financial crithee argument is that monetary
policy is unable to lower the cost of credit.

The goal of this paper is to empirically examine thypothesis of
reduced effectiveness of monetary policy in pebvbeéconomic crisis. The paper
is divided as follows. The part after the introdoctcontains a brief literature
review that can be associated with the issue ofefffectiveness of monetary
policy and the transfer of monetary decisions itfite economy. The third part
contains a theoretical framework and starting aggioms. After that follows
description of the data and research results ith foart of this paper, while the
fifth section makes concluding remarks

2. LITERATURE REVIEW

Slow exit from the economic crisis have raised eons about whether
monetary policy has lost its effectiveness duringaing financial and economic
crisis. Although the role of monetary policy in teeonomy has been examined
extensively in many empirical literature (Keyne83@; Tobin, 1965; Friedman,
1968; Barro, 1976; Goodfired & King, 1997; etc.y waell as mechanism of
monetary policy transmission into the real econdfyedman & Swartz, 1963;
Bernanke, 1995; Gabe, 2000; Meltzer, 2001; MishRDQ7, ect.) analysis of the
efficiency of monetary policy under different cirogtances was less explored.
Among the papers dealing with this issue the foilmgwvpapers should be
mentioned.

Gambacorta et.al. (2012) assess the macroeconolffigctse of
unconventional monetary policies by estimating agh& AR with monthly data
from eight advanced economies over a sample spgutimnperiod since the onset
of the global financial crisis. They found that exogenous increase in central
bank balance sheets at the zero lower bound leaal$simporary rise in economic
activity and consumer prices, while the impact ba price level is weaker and
less persistent.

Abassi and Linzert (2012) analyzed the effectiver@amnonetary policy
in steering euro area money market rates by lookinghe predictability of
money market rates on the basis of monetary peipectations and the impact
of extraordinary central bank measures on monekehagates. They found that
during the crisis money market rates up to 12 nwsthl respond to revisions in
the expected path of future rates, even though tesser extent than before
August 2007. They attribute part of the loss in etary policy effectiveness to
money market rates being driven by higher liquidisemium and increased
uncertainty about future interest rates.



Catte et.al. (2011.) investigates the role of macomomic policies in
the global crisis. They focus on period beforeisri2002—-2007) and wonder if
the Great Recession was avoidable. They performumber of counterfactual
simulations and conclude that US monetary polieg\w analysed period over-
expansionary and they think that more effective cnmgrudential supervision
before crisis would made the Great Recession dastic.

Bijapura (2009) investigates the effectiveness ohetary policy during
a credit crunch by estimating a vector auto regwasen the US economy. He
presents evidence that interest rate cuts havemimidhed impact on growth, due
to impairment in the relationship between monetaojicy and the supply of
intermediated credit

Arestis and Sawyer (2003) in the centre of theseagch put endogenous
of money and use of interest rates as the key elenfemonetary policy. They
notice clear limits on interest rates, notably thaminal interest rates cannot go
negative, and the level of international intereges constrain domestic interest
rates. Their results shows that interest ratesedaéively ineffective in the control
of inflation.

Among domestic (Croatian) authors, the work of Bolksd.al. (2010)
should be emphasized. The authors established amigrstochastic equilibrium
(DSGE) model for Croatia. They examined the resaflthe simultaneous action
of the crisis (which is modelled by proxying it Wwitincrease in the foreign
interest rate and drop in the demand for Croatigpod products) and the
Monetary policy response (which is introduced ire tform of regulatory
requirement reduction). They found that in periédrisis, the Croatian economy
declines despite the significant monetary policgct®ns. Limitations of the
efficiency of monetary authority influences they $e chosen strategy of keeping
exchange rate broadly stable and in highly eurofzeshtian relatively small and
open economy.

3. THEORETICAL FRAMEWORK

Monetary policy is the process by which the monetaunthority of a
country controls the supply of money for the pugpad promoting economic
growth and stability. If monetary authority hasfidiflties in controlling money
supply then it will not be able to act approprigtéd the disturbances in the
economy. The issue of influence of monetary authan money supply is the
issue of endogeneity of money. Traditionally it wieught that the money
supply can be treated as exogenous and its supplymplitely under the control
of the Central Bank (as an agent of the governmditiis classic view assumes
that the money supply (M1) is a product of monetaage (B) (reserve money,
high-powered money) and money multiplier (m); M Bxm, where the central
bank is able to control the monetary base, and gnomdtiplier is stable.



On the other hand, supporters of the post-Keynesiaory (PK) stand
that money supply is an endogenous variable, aatdntieans that it is primarily
influenced by external factors determined by denfandbans. Central banks has
limited control of the money supply and bank ressr#wost Keynesians argue
that credit money comes into existence as a re$ubrrowing from the banks,
and it is extinguished as a result of the repaynwénbank debt (Kaldor and
Trevithick, 1981). Whenever economic actors chdodgorrow from their banks,
they also make the deposits and bank money argedréa that process.
Whenever economic actors choose to repay their l@enks, bank money are
destroyed. In turn, the terms on which credit moiseigsued, i.e. the interest rate
charged on bank loans and paid on bank deposig,gotrucial role in governing
the rate of expansion of the money stock (Moor&9}.9

The concept of endogenous (bank) money is a p&atlgumportant one
for macroeconomic analysis, especially within Kesina economics. Bank
money provides a more realistic approach to momeygdmparison with the
exogenous, controllable money approach (in theeséimat most money in an
industrialized economy is bank money). Further, tdomcept of endogenous
money fits well with the current approach to mamgtpolicy based on the
setting (or targeting) of a key interest rate. hd@genous-money models, the
causal relationship between the stock of money prides is reversed as
compared with the exogenous money case. Endogenmusey plays an
important role in the causal relationship betwaarestment and savings: simply
the availability of loans permits the expansionirofestment, which leads to a
corresponding expansion of savings and to an eiqrainé bank deposits, which
may later be extinguished as and when loans adeqgffi

In order to empirically analyse the ability of meemy authority to
control money supply and to influence on macroeatinaeal variables such as
GDP, real wages or the level of employment, we haw&art with the definition
of money and base money and how their quantitiesbeameasured in practice.

In practice, the classification of instruments awohey’ can be
problematic. The various financial instruments aliffaccording to their
transactions costs, the range in which they camskd for payment and the extent
to which they preserve their value, i.e. the extidmy have the functions of
money.

The narrowest subset comprises the financial ingnis available for
payment in the fastest way, at the lowest transacosts and without restrictions
(M1 money aggregate). It includes currency in ciréafa{banknotes and coins -
G) + demand deposits available for direct paymdd). (Demand deposits
includes government deposits within Central bariksjseholds and enterprises
deposits within commercial banks:

M;=G+D 1)



In addition to the above, the broader categoriesofiey (M and M
money aggregates) also include the less liquidliligls of monetary financial
institutions (MFIs), i.e. financial instruments navailable for direct payment
(time deposits and certain types of securitiespedding on the respective
transaction costs, maturities and risk levels.

The currency in circulation (money outside the RniG), and the
balance on the current accounts of credit instingikept with the central bank
(reserves of the banking system - R), constituitentbbnetary base (1

Mo=G +R )

The latter means the bank accounts on which ciestitutions keep the
liquidity required for their day-to-day operationdawhich are used to meet their
reserve requirements. They are collectively retetoeas bank reserves.

Monetary base (reserve money) in liabilities of €&n Bank is
connected with foreign exchange reserves in agdatentral Bank. The ratio of
these components is determined by the chosen egehate regime, and this
choice affects the ability of monetary authority itoplement an independent
monetary policy.

Central banks (CB) increases or decreases monk&ag by changing
the levels of its assets primarily based upon fpreissets and claims on banks.
Central banks uses open market operations andyfoeichange interventions.
When monetary authorities buy securities, the oqpusece is higher monetary
base, and vice versa. The role of non-banking publbuseholds and firms) is
that they make a decision how much currency it essho hold relative to
deposits. Although open market operations and disictbans both change the
monetary base, the CB has greater control over o@eket operations than over
discount loans. The CB completely controls the wm@uof open market
operations because it initiates purchases or sélsscurities. On the other hand,
when banks borrow from the central bank (usingditapfacilities), they decide
whether to borrow funds under these conditions air ®f course the CB sets
interest rates for their loans and thereby encasagy discourages banks to
borrow.

Beside monetary base gMthe factor that determines the money supply
(M,) is the monetary multiplier (m):

M;=m x M (3

The size of the monetary multiplier is determilgdhe actions of three
parties in the economy: the Central Bank, non-bankiublic and the banks. We
can wonder what happens to the money supply whencémtral bank buys
securities from commercial banks. That increasesthdit potential of banks and
banks have an incentive to loan out or invest tfesds. When a commercial
bank grants the loan (based on these resourcesntbank public, the Mmoney
supply increases (M= G + D). Furthermore, loans are usually used ¢tnthe



obligations of the borrower, and because of tHa, money eventually end up

back to banks in a form of bank deposits, whichiragacreases the credit

potential of banks. This means that through a m®aef deposit and credit

multiplication (based on the rate of required ressrand the rate of unused credit
potential — excess reserves) the primary initigdatae is multiplied.

Looking at the process of deposit and credit miidtipion it seems that
commercial banks actually create the majority ohmp However, the bank can
lend an amount equal to its excess reserves. Thelaposit is created when the
borrower spends the money that was borrowed froenbidnk, and when that
money comes back into the banking system.

Here we can notice that the central bank can expghadvolume of
deposits in the banking system by increasing reserand can also contract the
volume of deposits by reducing the reserves. CeB@ak reduces reserves by
selling securities in an open market sale. Thifoadias an effect that is similar
to deposit expansion in the banking system, btiiénopposite direction.

Banks influence the multiplicative effects if théwpld more reserves
than prescribed by the central bank (if they haxeess reserves). Non-banking
public affects the multiplication if it holds mooash and have a lower demand
for loans.

Money multiplier links the monetary base to the mpisupply. If it is
not stable, monetary authority will not be abldrthuence the money supply by
changing monetary base.

Equation (4) derived from equation (3) tells ug tine money multiplier
is equal to the ratio of money supply and monelase:

m=—1 (4)

Recall that the money supply (Ms the sum of currency in circulation
(G) and deposits (D), while the monetary base) (i the sum of currency in
circulation (G) and bank reserves (R). Reserves lmanseparated into two
components: required reserves (RR) and excessvess@ER). Introducing this
into (4), it is obtained:

_ (c+D)

" (G+RR+ER) ®)

As we obtained earlier, the incentive of non-bagkjpublic to hold
currency, as well as the tendency of banks to brtrbss reserves is important for
multiplication. In order to capture these behavéoim the expression for the
money multiplier we introduce two indicators: cumcg-to-deposit ratio (G/D),
which measures the nonbank public’'s holdings ofenay relative to its holdings
of deposits, and the excess reserves-to-deposit (BR/D), which measure
banks’ holdings of excess reserves relative tor theposits. To include these



ratios in the expression for the money multipl&), (ve can divide numerator and
denominator by D and we will get the expression (6)

o)

(G RR ERj
[ T Bt

D D D

Equation (6) contains three components. RR/D iaraqf the multiplier
that monetary authorities have control on throufk teserve requirement
mechanism, but the other two components (G/D anéDERre not under its
direct control. An increase in the G/D causes thiees of the money multiplier to
decline and, if the monetary base is unchangedydhge of the money supply
will decline. That is because, if households anaidi hold more currency relative
to the deposits, banks will have less money to lerdch will reduce the
multiplication of deposits. An increase in requiregserve ratio (RR/D) also
causes the value of the multiplier to decline beeadwanks will have less money
to lend because it will have to use it in ordemtaintain higher required reserves.
An increase in the excess reserves-to-deposit (BRID) causes the value of the
money multiplier to decline, because, if banks hoddatively more excess
reserves, that means that they are not using foesis to make loans as part of
the process of multiple deposit creation. Banks entide decision about ER/D
ratio.

It follows from equation (4) and (6) that:

57y

D D D

This equation shows the way the money supply, nredswith the M
aggregate, is a function of the various variables some of them are not under
direct influence of monetary policy. If we assunhatt monetary multiplier is
relatively stable, than central bank’s influence monetary base is crucial in
regulating money supply, and since the inflatioacgss is related to the amount
of money, it is practical for the central bank ndluence the size of the monetary
aggregates (quantity theory of money).

4. DATA AND RESULTS

If there is a significantly lower correlation besveMO and M1 during
the recession this could indicate that monetaryhaitly loses it effectiveness
during the recessions. In order to determine tit,correlation coefficients for
periods in recession, and for periods out of réoasare separately calculated.
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Input data consists of monthly values of M1 and fdf selected five
countries (Argentina, Croatia, Lithuania, SwitzadaUkraine and the U.S.) and
European Monetary Union (EMU). Criteria for selagtithe country in the
analysis are the data availability and the occueenf the economic crisis. The
data were obtained from IMF database (http://alypr
data.imf.org/DataExplorer.aspx). Statistical anialywas conducted using the
software package Eviews 5.0.
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Figure 1Movement of MO and M1 monetary aggregates

Source: author’s calculations based on data fronfrlt¥atabase
Note: Shaded intervals denote recession periods

In figure 1 we can see that the variableg &hd M for different
countries have different movement pattern. For rnoshtries and for most of the
analysed time they have tendency to grow in tandéon.Argentina, it can be
noticed that both variables gdind M) start its exponential growth at the end of
recession (in early 2003). In Croatia we have #&lstgdbut not exponential)
growth of these variables from 2000 until the begig of the crisis in late 2008.
From 2008 till the end of analysed period we haegrsation of M and slower
growth of MO.

In Lithuania the growth is significant from 2001 #de way down 2007
when a recession started as well as a significadliree in both variables. After
the recession both variables started to grow adawitzerland had an almost
constant M variable until the beginning of the recessionhat ¢nd of 2008 and
slow growth of M variable. The graph on Figure 1 reveals that tbgement of
M, cannot be explained by the movement of, Mariable. Switzerland
significantly increased the amount of base mone30hl when we have a crisis
in Eurozone and increased exchange rate of thesSvaac vis — a — vis euro.
Because of the Eurozone crisis, too many people Wweying the franc to put
their money in Switzerland, which is safer thandpa. But this was raising the
value of the franc, making exporting Swiss goodsamexpensive, and hence
hurting Switzerland’s economy. Because of thathaet énd of 2011 the Swiss
National Bank decided to peg the franc to the etirb.20 francs for euro.

The most significant changes in the movement atadioa between Iy
and M, can be seen for U.S. economy. Namely, Figure Wstastrong growth
in Mg at the beginning of the recession, and not smgtresponse of Mgrowth.
Because of that, the monetary multiplier for US Mimepped below 1 (this
phenomenon can also be seen in Croatia), whicltates that in the period of



recession the association of these variablesgil M) is reduced. In addition,
aftermath the recession the reduction of dbes not slow down the growth of
M, which means that in the post crisis period thsralso reduced the linkage
between these variables in US as well.

Finally, as far as the concerned of movement ofgheariables for the
EMU, we can also notice (which is confirmed in Rhet calculations) the
diminished correlation between Mand M variables during the recession, but
also aftermath the recession.

Table 1

Descriptive statistics for pland M variables

ARG MO | CRO MO |EMU MO| LIT MO | SWI MO | USA MO

Mean 59265.60 29579.32 78808]7.77466.916 57950.24 945186.4

Median 34149.19 27037.79 69839[1.%680.600 40187.0( 701457.(

Maximum 265189.0 63883.65 177456817279.80 347430.0 2692502,

Minimum 10783.92 3107.136 415566.02193.500 29480.0d 390869.(
Std. Dev. 59942.172 20108.54 349192.3696.331 54667.79 672796.7
Skewness 1.462409 0.241606 1.048980.292727 3.2713179 1.531049
Kurtosis 4.520026 1.471359 3.5184511.718599 13.94157 3.927191

Jarque-Bera 101.8598 23.881771 31.913615.79527 1523.661 95.9636¢

Probability 0.000000 0.000007 0.00000®.000372| 0.00000( 0.00000(

Sum 1333476(Q 6596189. 1.29E+08426181. 13038803 2.13E+08
Sum Sq.

Dev. 8.05E+11 8.98E+10 1.99E412.60E+09| 6.69E+11 1.01E+14
Observations 225 223 164 191 225 225

ARG M1 | CRO M1 |EMU M1| LIT M1 | SWI M1 | USA M1

Mean 91103.63 42738.62 280630615238.33| 263779.§ 1351593,

Median 65745.75 46370.72 25614[7413724.10| 259683.( 1266000}

Maximum 313747.7 57878.27 50228p432836.00| 521900.¢ 2349800,

Minimum 15087.55 22164.86 1228742.3339.200 130951.G 1054700}

Std. Dev. 77046.24 9241.611 12148983466.769 98598.24 312919.4

Skewness 1.139749 -0.413971 0.329080.212755 0.855717 1.506149




Kurtosis 3.492613 1.853599 1.7124270.472791 2.890491 4.618127
Jarque-Bera 40.1109 10.83183 19.603320.00268 27.57154 109.6151
Probability 0.000000 0.004445 0.00005%.000045 0.000001 0.00000(
Sum 16125343 5556020. 6.31E+082910521. 59350445 3.04E+08
Sum Sq.

Dev. 1.04E+12 1.10E+10 3.31E+H141.70E+10| 2.18E+12 2.19E+13
Observations 177 130 225 191 225 225

null hypothesis of a normal distribution for alkttibutions.

Source: author's calculations based on data fronfrlbatabase

Descriptive statistical analysis (see Table 1) shtvat all distributions
except CRO_M1 have a long right tail. In addititime distributions CRO_MO,
LIT_MO, CRO_M1, EMU_M1, LIT_M1 and SWI_M1 of viewra peaked
(leptokurtic) relative to the normal, while the tdilsutions ARG_MO0, EMU_MO,
SWI_MO0, USA MO, ARG_M1 and USA_M1 are flat (platykia) compared to
the normal distribution.

Jarque-Bera is a test statistic for testing whetherseries is normally
distributed. The test statistic measures the diffee of the skewness and kurtosis
of the series from those of normal distribution.eTteported probability is a
probability that a critical value of the Jarque-8és greater (in absolute terms)
than the obtained value. A small probability valeads to the rejection of the

Results of the correlation analysis between undeglyariables are
shown in Table 2

Table 2
Correlation coefficients betweenyMnd M in recession periods and in periods of
growth
Country Period in | Number Correl. Period of Number Correl.
recession | of months | coef. growth of months | coef.
Argentina 1994q1 12 N/A
1994q4
Argentina 1995q1 15 N/A 199692 30 N/A
199691 199893
Argentina 199894 51 0.800793 200391 75 0.986323
2002g4 2009q1
Argentina 200992 6 0.807790[ 200994 36 0.992642
200993 201293
Croatia 1994q1 6 N/A 199493 12 N/A
199492 199592
Croatia 199503 6 N/A 199691 33 N/A
199504 199843
Croatia 199894 9 N/A 1999qg4 111 0.96050%

D




1999q3 200894
Croatia 2009q1 45 0.642637,
201293
Lithuania 199492 63 0.983635
199992
Lithuania 199993 6 0.818966/ 2000q1l 105 0.990192
199994 2008¢g3
Lithuania 2008g4 18 0.751739 201092 30 0.854698
2010qg1 201293
Switzerland 1994q1 108 0.917542
200294
Switzerland 2003g1 | 6 0.816546| 2003¢g3 63 0.311789
200392 2008qg3
Switzerland 2008094 | 12 0.844648 200994 36 0.893080
200993 201293
u.s. 1994q1 174 0.897597
2008qg2
u.s. 2008¢3 18 0.761177) 2010ql 33 0.887823
200994 201293
EMU 199691 150 0.972380
2008qg2
EMU 200893 18 0.444749 2010ql 24 0.506395
200994 2011g4
EMU 201291 9 0.479378
201293

Source: author’s calculations based on data fronfrIt¥atabase

Table 2 and Figure 1 show that, among the analgmedtries including
EMU, Croatia had the highest number of recessiaurjfand together with
Argentina, Croatia had one of the highest numbequarters in recession (66
months Croatia, and 72 months Argentina). Othentraas recorded two or only
one period in a recession with an average numb@d.af5 months in recession.
In some countries strong correlation betweeyakild M, variables can be noticed,
and for other countries this relationship is weakK&MU, Switzerland).
Nonetheless, for almost all analysed countries gpixdor Switzerland) the
connection between Mand M, was lower during a recession compared with
period out of recession, or compared with periografath the recession. To
statistically confirm that, we can implement thiest. In our sample we have ten
correlation coefficients for recession periods d8dcorrelation coefficients for
periods without recession. In order to test hypsithef equality of means we can
use expression (8).

86()71—)72): (nll]%lz"'nz@zzjténl"'an (8)




The data for calculation are summarised in table 3.

Table 3.
Data for calculation-test
Mean of R n c
Periods in recession 0.7168472 10 0.145731
Periods out of recession 0.858046 13 0.208299

HO and H1 hypothesis are:

t-test of acceptance hypothesis HO is:

«_ X3=X, _0.716842-0.858046_

=St 22 ~2158647
sdX, - X,) 0.00654132

tap = 2.080 — probability of-distribution, with df = 21 and=0.05

‘t*‘ >t = werejectH,,

Obtained results dftest confirms the significantly different corretat
coefficients between analysed series, and thategrawr initial thesis of the
reduced ability of monetary authorities to influenthe money supply by
changing monetary base in period of recession. fHtattould be the obstacle for
channelling monetary measures toward real sectdrsaould be taken into the
consideration in process of decision making.

3. CONCLUSION

This research shows that in period of crisis mayetathority hampered
controlling the movement of the money supply. Téasons for that we can find
in changed behaviour of banks and non-banking se@touseholds and
businesses). Namely, in periods of crisis and uaicgy banks are reluctant to
grant the loans to households and to businessegelhdecause of increased
credit risk and because the deterioration in th@ilance sheets. Additionaly,
because of rising unemployment and fear of job,lbssiseholds demand for
loans stagnated, and in a same time they starittmraw money from the bank
causing the bank crisis. The overall result ot thkaghe increase of currency-to-



deposit (G/D) and excess reserves-to-deposit (ERAII)s and consenquently the
decline of money multiplier and money supply.

The obtained results of the reduced effectivenésaametary policy in
periods of economic crisis that arising from redloeoney multiplier does not
mean that there is no reason to use monetary toa@spe with the crisis. On the
contrary, the results suggests that when making di@sions about certain
monetary measures it should be taken into the deraion the reduced effect of
the policy actions that was experienced in perimidsrises. So, if the goal of the
monetary authority is to offset the contractionaffects of a financial crisis, then
it should pursue more aggressive monetary poliey thsual, but it should also
prepare the exit strategy in a case of high irdfati
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