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ABSTRACT 

This dissertation investigates the nature ofthe shortrun relationships between 

key monetary vanables and output The question ofwhether or not money and monetary 

policy have significant shortrun effects on outputrepresents the bone ofcontention in 

the long lasting debates between the competing schools ofmacroeconomicthought The 

empirical studies aimed to assess the relevance ofthe competingtheones provide 

contradictory evidence It is argued m this dissertation thatthe majonty ofthese studies 

fail to address properly a number ofmethodological issues required bythe 

particularities ofthe relationships investigated These include the analytical distinctions 

outside money v>s inside moneyand monetarypolicy vs. changes in the moneystock 

Well documented in monetary theory,these distinctions are commonly neglected m the 

empirical literature In addition,many studies use econometnc procedures that are not 

properly suited to investigate the short run monetary and macroeconomic dynamics 

The research here fills these gaps m the empincal literature To assess the nature ofthe 

interactions between the monetary vanables and output,this study explicitly 

distinguishes between outside money and inside money and between money stock 

fluctuations and monetary policy actions The econometnc methodology employed here 

allows proper identification and analysis oftheshortrun macroeconomic dynamics. 

which are the cntical issue generating theoretical controversies Given a more complete 

coverage than common m the existing literature,the results here provide more reliable 

evidence on monetary impacts m the economy.In addition,a new theoretical 
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interpretation ofthe observed pattern ofmonetary and output dynamics is proposed and 

empincally tested m this study 

Parts Two through Fourofthis dissertation focus m turn on particular 

dimensions ofthe relationships between the monetary and the real sector In each part, 

the interactions between the key monetary vanables and output are assessed by means 

ofimpulse response functions and forecast error variance decompositions,denved from 

structural vector error-correction models Additional information is provided by 

Granger-causality and superexogemty tests 

Part Twofocuses onthe short run relationship between money and output The 

money stock is decomposed into outside money,created by the monetary authonties, 

and inside money(measured asthe money multiplier),created bythe fractional banking 

system Here,the mam purpose is to evaluate the direction and the relative magmtude of 

mutual impactsamongthetwo components ofthe money stock and output 

Part Three switches the focus on the relationship between monetary policy and 

output Intentional monetary policy actions are identified asthe proportion ofnon-

borrowed reserves m total reserves ofthe banking system The investigation aimsto 

assess the effectiveness ofpolicy actions for output stabilization 

In PartFour atheoretical hypothesis is formulated and subjected to empincal 

testing This hypothesis assigns portfolio redistributions among monetary assets an 

important role m explaining the observed pattern ofmonetary and outputdynamics The 

empirical evidence onthe interactions between outside money,the money multiplier. 

and output is reexamined m this eimched analytical framework 
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The general conclusions ofthis study are that monetary policy actions are likely 

to be ineffective for output stabilization,and thatthe interactions between the key 

monetary vanables and output are weak.The analytical and'econometric methodology 

used m this dissertation,its new empirical findings,and the theoretical hypothesis 

proposed here represent significant coninbutions to the monetary and macroeconomic 

literature 
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GENERALDJTRODUCTION 



Chapter One 

GeneralIntroduction 

1.1.Research Objectives 

The nature ofthe shortrun relationship between money and outputis a central 

topic ofmonetary and macroeconomics.One can hardly find another issue generating 

more vivid and long lasting debates between the competing schools ofthought.In fact, 

the alternative positions regarding the role ofmoneyand monetary policy in the 

economy define one ofthe mostrelevant differences between macroeconomic 

paradigms.This is so because,justifiably or not,in many modem econoimes,monetary 

policy has become the single mostimportant tool ofmacroeconomic policy. 

The alternative contemporary macroeconomic theories assign different degrees 

ofimportance to monetaryimpulses m the economy.Monetary theones ofbusiness 

cycles(Keynesian,Monetarist,and New Keynesian economics)maintain that 

fluctuations ofmonetary vanables can have significantimpacts on the real sector.In 

contrast.Real Business Cycles(RBC)theory argues that changes in the real economy 

are independentofthe monetary sector. 

The purpose ofthis dissertation is to assess the degree to which these alternative 

theones are consistent with the empincal evidence.The studyinvestigates the shortrun 

relationships between money,monetary policy,and economic activity,in a multivariate 

dynamicframework.Many studies and articles have previouslyinvestigated these 

relationships The empincal results are mixed,leaving room for continued debate. 

However,mostofthe previous empincal research neglected someimportant 
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methodological issues suggested by theory It is therefore likely that the results 

previously obtained offer an incomplete picture ofthe complex relationships between 

the monetary and the real sector ofthe economy Specifically,the existing empmcal 

literature frequently overlookstwo important distinctions documented m theoretical 

studies: outside money vs. inside money and changes in moneysupply V5. monetary 

policy actions.This dissertation maintainsin the empmcalinvestigation these 

distinctions indicated as importantin the theory.Given the more complete coverage,the 

results here provide more reliable evidence on monetaryimpactsin the economy. 

The distinction between outside money,created by the monetary authonties,and 

inside money,created bythe banking sector,wasfirst pointed outby Gurley and Shaw 

(1960).The assertion is thatthe heterogeneouscomponents ofmonetary aggregates may 

have different effects on economic activity.It is therefore essential to maintain this 

distinction m theoretical orempincal investigations. 

The majonty ofrecent theoretical studies agree,at leasttosome degree,that 

inside money(that is,bank created money)is not pnmanly policy determined,being 

substantially influenced bythe real sector ofthe economy.However,the effects of 

outside money on output are still subjectto unsettling arguments.Monetary theones of 

business cycles still assert that outside money can have significant effects on economic 

activity, at least m the shortrun.In contrast.Real Business Cycle(RBC)theory argues 

that outside money can only affect the pnce level. 

Although the distinction between outside and inside money is clearly defined by 

the theory,the vast majonty ofempmcal studies do not appropnately accountfor it. A 

major contnbution ofthis study is to conductthe analysis ofthe relationship between 
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money and economic activity,maintaining an explicit distinction between outside 

money and inside money(measured here as the money multiplierforthe monetary 

aggregate M2).This allowsfor potentially different impactsfrom the heterogeneous 

components ofmoney.This investigation is undertaken m PartTwo ofthe dissertation. 

Its mam goals are to assess the sign and the relative magnitude ofthe interactions 

between outside money and output,between the money multiplier and output,and 

between outside money and the money multiplier. 

The second relevant distinction considered here is that between money and 

monetary policy.Earlier theoretical and empincal studies regarded monetary policy 

actions as broadly equivalent with changesin monetary aggregates.More recent studies 

(for instance,Meulendyke,1989,Eichenbaum,1991,and Strongm,1995)suggest that 

this IS an oversimplification,bound to obscure,rather than explain,the connections 

between policy vanables,monetary vanables,and the rest ofthe economy.Monetary 

policy actions clearlyinfluence the monetary aggregates.However,changesin 

monetary aggregates can also be caused bychanges in vanables that are not controlled 

by policy makers.Thus,the relationship between policy and moneyis neither simple 

nor mvanantto specific policy instruments and distinct components ofthe money stock. 

To single outthe actual impacts ofpolicy on output,a proper identification ofthe 

intentional policy actions is necessary.In this study,intentional monetary policy actions 

are identified as the proportion ofnon-borrowed reserves m total reserves ofthe 

banking system.Strongm(1995)showed that,m contrast to alternative policy measures. 

this solution eliminates to alarge extentthe confusion between supply and demand 

shocks on the marketfor bank reserves(thatis,the Federalfunds market) Bank 
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reserves represent the basis ofmoney creation in the banking system.Therefore,the 

supply shocks to bank reserves,i.e. the changes engineered by the central bank m the 

proportion ofnon-borrowed reserves in total reserves,properly identify the policy 

actions intended to accelerate or slow down the process ofmoney creation.Based on 

this identification,the empirical investigation m PartThree ofthe dissertation aims to 

evaluate the importance ofmonetary policy actions on output. 

The investigation m PartFourextends the analysis ofPartTwo,based on the 

inside money vs.outside money distinction,and is strongly motivated bysome 

interesting results obtained in both PartTwo and PartThree.These results include the 

negative relationships(found in PartTwo)between outside money and output,and 

between outside money and the money multiplier,as well as a negative relationship 

(found in PartThree)between the total reserves ofthe banking system and output.More 

specifically,the findings show that,as a general pattern for the U.S.economy overthe 

penod ofinvestigation(1960.1-1997.4),increases in the output and the money 

multiplier growth rates are associated with decreases m the growth rates ofoutside 

money and total reserves.These empincal results are new m the literature. A complete 

analysis ofthese findings requires a plausible interpretation To this purpose,a 

theoretical hypothesis consistent with these patterns isformulated.The main premise of 

the hypothesis is thatthe revealed patterns obtain ifthe short-run fluctuations in output 

are regularly associated with portfolio redistnbutions within the monetary aggregate 

M2.This theoretical hypothesis is subjected to empincal testing in Part Four.In 

addition,the investigation m PartFour is aimed to complete the evaluation ofthe short 

run interactions between outside money,output,and the money multiplier.In light of 
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the ongoing macroeconomic debates,the result ofpnmaryinterest here is the relative 

magnitude ofthe impacts ofchanges m outside money on output fluctuations.This 

result can be brought to bear in resolving the theoretical controversy regarding the 

neutrality or otherwise ofoutside money. 

Asthe issues outlined above indicate,the relationships between the monetary 

and the real sector ofthe economy are complex and multidimensional.In Parts Two 

through Four ofthis dissertation, various relevant dimensions are in turn investigated. 

Assembled together,the results provide answers to the broader questions ofthe study. 

Whyfocusing on separate issues,m several steps,rather than analyzing all keyissues in 

a single comprehensive model?The choice ofa multiple-step analysis is motivated by 

the usual limitations ofthe econometnc procedures.It is well known that the numberof 

observations available limits the numberofvanablesincluded m a multivanate dynamic 

analysis(such as a VAR).Hence,it is practically impossible to include all the relevant 

vanables in a single-step analysis.However,mostofthe conclusions regarding 

monetary/macro relationships m the literature are based on one-step analyses employing 

a limited set ofvariables(usually 4-6).Across these narrow studies,it is difficult to 

corroborate the results,since their authors use different measuresforthe same 

theoretical concepts,different modeling strategies,and differenteconometnc 

procedures.A majorcontnbution ofthis research is to undertake a multi-step analysis 

ofthe relationships between the monetary and the real sector ofthe economy using a 

common methodology.Asthe final results will show,this approach is able to reveal 

complexities m monetary/macro relationships that current studies neglect. 
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As explained above,this study emphasizes the analytical distinctions between 

outside money and inside money,and between monetary policy and money stock 

changes Anotherfeature that distinguishes the investigation herefrom previous studies 

IS the econometnc modeling approach adopted.A set ofcommon procedures is used 

across all three investigations.The analytical concepts and the mam procedures ofthis 

approach are presented in the nextsection.In PartsTwothrough Four,the discussion 

willfocus on the specific use ofthese concepts and procedures,as required bythe 

particulanties ofeach issue investigated. 

1.2.TheEconometric Modeling Approach 

An importantfeature differentiating this studyfrom previous research is the 

econometnc modeling methodology adopted.In whatfollows,the main components of 

this methodology are presented The exposition will also show why alternative 

approaches are likely to overlook relevant aspects ofthe monetary and macroeconomic 

interactions. 

The pnmary goal ofthis study is to assess the nature ofthe effects ofmonetary 

shocks on output.The signs and the relative magnitude ofthese effects are evaluated by 

meansofimpulse responsefunctions(IRFs)and forecast error vanance decompositions 

(FEVDs),denvedfrom multivanate dynamic models.The modeling strategy adopted 

here involves a senes ofprocedures aimed at identifying the appropnate specification of 

the models that are used to generate theIRFs andFEVDs. AcrossPartsTwothrough 

Four ofthis dissertation,common attnbutes ofthis strategy are: an econometnc 

modeling approach that movesfrom general to specific;formal exogeneity modeling. 
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isolating the short run dynamicsfrom the long run relationships between the vanables 

ofinterest,by means ofcomtegration analysis and vector error-correction models 

(VECM);identifying the structural innovations ofthe system using the Sims-Bemake 

procedure.Each ofthese is addressed m turn. 

The general-to-specific approach to econometnc modeling was mainly 

developed byindividuals associated with the London School ofEconomics.Grounded 

in the research ofSargan(1964),it waselaborated in the works of his students 

(Davidson et al., 1978;Hendry and Mizon,1978;Hendry,1993).The most 

representative figure ofthis tradition today isDavid Hendry. 

The traditional econometric approach,labeled byHendry asspecific-to-general. 

starts with a specification,believed to be true,denved from the economic theory.Then 

the estimated modelis tested for violations ofthe classical assumptions.Theresearcher 

tnes to improve the models by vanous transformations,such as adding lags ofthe 

existing vanables or new regressors.In contrastto this approach,the general-to-specific 

modeling starts with a very general hypothesis thatis accepted by all competing 

theones and proceeds to narrow it down,bylookingfor simplifications that are 

acceptable m the context ofthe available data. 

Atthe centerofthe general-to-specific approach lies the concept of data 

generating process(DGP)(Hendry et al., 1984),which is simply a general statementof 

thejoint probability distnbution of all variables ofinterest.For the analysis oftime 

senes data,theDGPis usually descnbed,in its generalform,as an autoregressive 

distnbuted lag model oftheform: 
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a(L)yt=fo(L)xt+8t (11) 

whereLdenotes the lag operator,a and b are polynomials in L,and Et is white noise. 

This modelis subsequentlytransformed by performing a battery oftests for restnctions 

and well-behaved errors.In this study,the mam types ofrestnctions tested on the 

generalDGPinclude,lag structure restnctions,comtegratmg restrictions, weak 

exogeneity restnctions,and restnctions on the contemporaneous correlations between 

the structural innovations ofthe system.Further details will shortly clanfy the meaning 

ofthese restrictions.The finalDGP specification,i.e.the ‘specificform’embedding the 

restrictions accepted bytests,is estimated and used to generateIRFs andFEVDs.This 

approach has the advantage ofreducing,as much as possible,the apriori assumptions 

employed m empirical modeling.A smallernumberofpnorsembedded in the empirical 

modelreduce the nsks ofcircular reasoning when assessing the consistency between the 

empincal evidence and theory 

Formal exogeneity modeling is an essential stage ofthe general-to-specific 

approach.Exogeneity modeling can be seen as a middle ground between the traditional 

(Cowles Commission’s)structural econometnc modeling and the standard VAR 

approach Theformer assumesapriori an exogenous-endogenous division ofthe 

vanables ofinterest, whereas m a VAR system there are no exogenous variables. 

Exogeneity modeling still allowsforsomeapriorirestnctions to beimposed m order to 

controlfor the size ofthe model(i.e. selecting the vanables ofinterest). However,the 

endogenous- exogenous distinction is no longer given aprion.It becomes,instead,a 

testable hypothesis. 
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For exogeneity to be tested,first it has to be precisely defined.A terminology 

frequently employed in the literature distinguishes between predetenmned and stnctly 

exogenous vanables.A vanable is predetermined in an equation ofinterest ifit is 

independent ofthe current and future errors ofthat equation.Ifthe vanable is also 

independent ofthe past errors ofthe equation,then it is stnctly exogenous(Charemza 

and Deadman,1997).However,Engels,Hendry,and Richard(1983)argue that this 

classification ofvanables is not precise enough,since it does notngorously specify/or 

whatprecisely a variable ofinterestis exogenous.Theyshow thatthe status(i.e. 

exogenous/endogenous)ofa vanable can change drastically,depending on which 

parameters ofa model are ofinterest.The authors propose an alternative set of 

definitions aiming to eliminate the ambiguities in the treatment ofeconometnc 

vanables.Therelevantconcepts ofthis terminology,adopted in this study,include 

weak exogeneity,strong exogeneity,and superexogeneity. 

Theconcept ofweak exogeneityis related to the problem ofstatic inference in 

an econometnc model,i.e. with the estimation ofthe model.A variable Ztis weakly 

exogenousforsome set \|r ofparameters ofinterest ifthe process generating Zt contains 

no useful information for the estimation of\|/ or,put another way,\j; needs notbe 

known forinferences on the process generating Zt(Charemza and Deadman,1997) 

Those vanables ofinterest that are not weakly exogenous are statistically endogenous 

forthe system. 

The practical implication ofweak exogeneity is thatthe system can be estimated 

conditional on the weaklyexogenous vanables.There aretwo advantages ofestimating 

a multivariate system by conditioning on weakly exogenous vanables.First,ifthese 
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vanables exhibit some data problems,conditioning on them will ensure that the rest of 

the system(i.e. the conditional process)will have better stochastic properties. Secondly, 

when a VECM is estimated,the number of vanables m the shortrun model is reduced. 

rendenng a more parsimonious model(Hams,1995). 

Theconceptofstrong exogeneity adds a dynamic aspectto exogeneity and it is 

mainly related to the possibility offorecasting conditional on theexogenous vanables. 

Conditional forecasting requires thatthe exogenous variables be influenced neither by 

contemporaneous nor by past values ofendogenous vanables.Therefore,a vanable Zt is 

strongly exogenous with respect to the parameters ofinterest ij/ ifZtis weakly 

exogenousfor \|/, and,m addition,endogenous vanables do not Granger-cause Zt.In 

practice,strongly exogenous vanables mayrepresent useful leading indicators for the 

endogenous vanables. 

Finally,the conceptofsuperexogenity is related to the ‘Lucas cntique’.Lucas 

(1976)argued that structural econometnc models used for policy evaluation and design 

are wrongly assunung thatthe behavioral(structural)parametersofthe models are 

invanant.In reality,the behavior ofthe economic agents,and therefore the structural 

parameters,change as a result ofpolicy regime changes,due to adjusted expectations. 

Therefore,econometric models assuming invanantstructural parameters fail to predict 

accurately the effects ofproposed policy measures. 

In light ofthis cntique,a vanable can be safely used as a policy instrument only 

ifchanges in the mean and vanance ofthis instrument do notinduce changes in the 

parameters ofinterest,i.e. ifthe variable is superexogenous.Notice that weak 

exogeneityis a prerequisite for superexogeneity. 
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An alternative interpretation ofsuperexogeneity is suggested by Engle et al 

(1983).The authors argue that superexogenity“seems to satisfy the requirementfor 

causality,” defined byZellner(1979)as “predictability according to alaw.”Under this 

interpretation,ifa vanable Zt is superexogenousforthe parameters ofanother vanable 

yt,then Zt causes yt. 

In this study,superexogeneity tests are employed to assess the effectiveness of 

the proportion ofnon-borrowed reserves in total reserves as a policy vanable,and to 

question ifchangesm outside money may cause changesin output. 

Anotherimportantfeature ofthe modeling approach here is the use of 

cointegration analysis and vector error-correction models.The majonty ofrecent 

empmcal studiesfound that many macroecononuc time senes behave as non-stationary 

random vanables.Acommon practice m dealing with these vanables is to difference 

them until stationary senes are obtained However,itis possible thatsome linear 

combination ofnon-stationary vanables is stationary,i.e thatthe vanables are 

comtegrated.Itis now well known that,if a setofnon-stationary variables is 

cointegrated,then simply replacing a VAR m levels with a VAR m differences is not an 

appropnate solution.In its generalform,an unrestncted VAR modelcan be wntten as: 

yt=Aiyt.i+... -i-Akyt.k+Ut (1.2) 

where yt is a vector ofn vanables,Ajis an(n x n)matnx ofparameters,and Utis a 

vector ofn error terms.This model can be reformulated m a VECform,as: 

Ayt-rlAyt-i +...+Fk-iAyt-k+i +Ilyt-k+Ut (1.3) 
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wherer,=- (i= 1, k-1),11=-(I-Ai- ..-Ak), Iis an identity matnx 

oforder n,and A denotesfirst differences. 

Now,ifthe vanables in ytare cointegrated,then the correct specification ofthe 

DGPIS equation(1.3).Estimating the system as a VAR in first differences(i.e. omitting 

the term ITyt-k)involves a misspecification(Enders,1995).In fact,as Engle and 

Granger(1987,1991)proved,there is a strict correspondence between comtegration 

(Cl)and error-correction models(ECM):any cointegrated senes have anECM 

representation(the “Granger Representation Theorem”)and Clis a necessary condition 

forECMto be valid. Concisely,Cl ECM. 

Moreover,as Swanson(1998)shows,standard F-tests or Wald tests for Granger 

causality become severely biased when multivariate models are using only differenced 

data without accountingforcointegratmg relationships. 

Finally,the advantage oftheECM or VECMformulation is that it combines the 

flexibility ofshortrun dynamic specification with information regarding the long run 

relationships between the variables ofinterest. Specifically,the term flyt-k m equation 

(1.3)expresses the long run relationships between vanables m yt,whereas the rest ofthe 

model,i.e.the differenced vanables,represents the shortrun component.The possibility 

ofisolating the shortrun dynamics is particularly useful when assessing,as m this 

study,the empincal relevance ofthe competing business cycle theones.In a VECM 

framework,IRFs andFEVDs are denvedfrom the coefficients in matncesFofequation 

(1.3),whereas in standard VAR models they are denvedfrom the coefficients in 

matnces A ofequation(1.2).It is clear that A’s representcombinations ofthe shortrun 
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parameters P’s and long run parametersIT.Therefore,the IRFs andFEVDsfrom VARs 

m levels reflect a nuxture ofshortrun and long run dynamics. 

The last type ofrestnctions tested is related to the identification ofthe structural 

innovations affecting the vanables ofinterest.The error-terms Ui in equation(1.3)are 

linear combinations ofthe structural innovations,i.e. the errorterms ofthe underlying 

structural model.An economically meaningful interpretation oftheIRF andFEVD 

results requires the recovery ofthe structural innovations.The relationship between the 

structural and reduced-form innovations is given by: 

Ut=A'* Vt (1.4) 

where Utis the(5x1)vector ofreduced-form innovations m equation(1.3), Vt is the 

(5x1)vector ofthe structural innovations,and A is a(5x5)matnx ofthe 

contemporaneous relationships between the vanables ofinterest. Whereasthereduced-

form innovations are correlated across equations,it is assumed thatthe structural 

innovations are uncorrelated(orthogonal). 

The identification of Vt’s requires restnctions on the matnx A.The most 

commonly used procedure to restnctA is the so-called Choleski decomposition.This 

method requires that a particular causal order beimposedforthe vanables ofinterest. 

Matnx A is then modeled m tnangularform,with zeros above the mam diagonal and 

ones on and below the diagonal.This particularform is consistent with a causal pattern 

where the first variable causes all the others,the second vanables causes the next 

vanables,and so on.This ngid causal pattern,that excludes mutual causation between 

variables,represents an important weakness ofthe Choleski method.The procedure 
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elaborated bySims(1986)and Bemake(1986)avoids this drawback,allowing 

practically any structure ofthe matnx A.Thezero restnctions on A are distributed 

according to theoretical pnors regarding the contemporaneous correlations between the 

structural innovations.However,Sims(1980)warned against the “incredible 

restnctions”implied by any a pnon structure imposed on a simultaneous equations 

system.It is therefore importantthatthe Sims-Bemake decomposition procedure allows 

empincal tests ofthe restnctions on matnx A,ifthe numberofrestnctionsimposed is 

larger than needed for ajust(strict)identification^ This possibility to testfor 

overidentifying restrictions is not available with a Choleski decomposition,since the 

latter mvanablyinvolves a stnctidentification.TheSims-Bemake procedure,adopted 

here,is consistent with the general-to-specific approach where the finalDGPis chosen 

through a battery oftests.In addition,this type ofdecomposition allows moreflexible 

assumptions aboutthe possible causal connections between the vanables ofinterest 

The final,specificform ofthe multivanate DGP,“tested down”from the initial 

generalDGP,is used to derive the impulse responsefunctions(IRFs)and the forecast 

error vanance decompositions(FEVDs).TheIRFs provide information aboutthe sign 

ofthe relationship between vanables,whereas theFEVDsevaluate the relative 

magnitude ofthese interactions TheIRFandFEVD results therefore help assess the 

nature ofthe shortrun relationships between the monetary vanables and output. 

Theforegoing discussion ofthe main objectives ofthis dissertation and ofthe 

methodology adopted makes clear the gaps in the literature that this study fills.The 

The number ofrestrictions necessary forjust identification is n(n-l)/2 
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explicit distinction between measures ofinside and outside moneyin a multivanate 

analysis ofthe money-outputrelationship is employed m veryfew empincal studies 

(Manchester,1989is a rare exception).With the exception ofStrongm(1995),the 

previous studies employ measures ofmonetary policy actions mappropnatefor singling 

outthe intentional actions ofthe policy makers Manystudies do not undertake 

comtegration analysis and therefore exclude the possibility ofusing a VECM,an 

observation made also bySwanson(1998).Davis and Tanner(1997),while testingfor 

and finding comtegration between money and income,ignore the long-run relationship 

in the subsequent estimation procedure,using a standard VARin first differences.The 

sametype ofmodel is used by Manchester(1989),whocompletely neglects the 

comtegration analysis.Vanous studies use the exogeneity concepts m arather loose 

wayand,with the exception ofLitterman and Weiss(1985),do not make any attemptto 

testfor exogeneity.Finally,the vast majonty ofprevious studies use the Choleski 

decomposition to identify the structural shocks m multivanate systems. In general. 

while anumberofstudies exhibitsome ofthe desirable features descnbed earlier,none 

ofthem meets all these requirements.The investigation here aims to avoid the 

methodological ambiguitiesfound m other studies,in an attempt to provide more 

reliable evidence on the dynaimc interactions between the monetary vanables and 

output. 

This dissertation adds methodological,empincal,and theoretical contnbutions 

to the literature on monetary and macroeconomics.Theinvestigation is based on the 

analytical distinctions outside money vs inside money and money vs. monetarypolicy. 

too often neglected in the existing empincal literature Theeconometnc modeling 
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strategy is properly adapted to the specific purpose ofinvestigating the shortrun 

interactions between the key macroeconomic vanables.Theempmcalresults ofthis 

studyinclude findings that are notreported elsewhere in the literature.These findings 

shed new light on the complexity ofthe relationship between the monetary variables 

and output.A theoretical hypothesis,found to be consistent with the empmcal evidence, 

is formulated here.This hypothesis,new in the literature,suggests that portfolio 

redistnbutions among monetary assets might play an importantrole m explaining the 

observed patterns ofshortrun monetary and macroeconomic dynamics. Overall,the 

results ofthis dissertation provide valuable insights on the nature ofthe relationships 

between the monetary and the real sectors ofthe economy. 
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Chapter One 

Introduction 

The effectiveness ofmonetary policy for shortrun output stabilization is a key 

issue in monetary and macroeconomics.The transmission mechanism linking monetary 

policy actions to output vanations involves two analytical dimensions: monetary policy 

-output and money-output. Vanous macroeconomic theonesrecommend different 

objectives and approachesto monetary policy-making.However,m mostofthe existing 

literature,the similanty between monetary policy actions and changesin moneyis taken 

for granted,assuming thatthe monetary authorities exert high discretion overthe money 

supply.Therefore,the differences between policy prescnptionscome mainlyfrom 

different views aboutthe degree ofinfluence ofmoney on output.Ifchanges m money 

induce changesin output,and ifthis influence is stable and predictable,then policies 

aiming at output stabilization may berecommended.If,on the other hand,changesin 

moneydo not affect output,a policy focused solely on price stability would be 

desirable The purpose here is to investigate the dynamic relationships between 

monetary vanables and output,abstractingfrom the distinction between monetary 

policy actions and changes m monetary aggregates.The latter issue will be specifically 

addressed in PartThree. 

The results ofthis investigation maybe broughtto bearin resolving theoretical 

controversies regarding the interactions between money and output.More specifically. 

the consistency between the competing macroeconomic theones and the empincal 

evidenceforthe U.S.,over the penod 1960 1 -1997:4,will be assessed. An important 
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analytical tool employed m this investigation is the decomposition ofmoney into 

outside money and inside money.While properly documented in theoretical studies 

(such as Gurley and Shaw,1960,Patinkin,1965,and a number ofReal Business Cycles 

models),this decomposition is neglected in the vast majonty oftheempmcal literature 

Otherimportantfeatures that distinguish this investigation from the common 

approaches m the existing literature consist m formal exogeneity tests and the use ofan 

error-correction framework to analyze the dynamic relationships betweeen the vanables 

ofinterest.The error-correction framework is the appropnate analytic tool when 

vanables ofinterest are comtegrated,which is actually the case with the mam 

macroeconomic vanables. 

The remainder ofPartTwois organized as follows ChapterTwo lies the 

theoretical background ofthe investigation andreviews previous empirical findings. 

ChapterThree descnbes the econometric methodology employed as well as data 

specifics.Estimation results are presented m ChapterFour.ChapterFive offers an 

interpretation ofthe results and Chapter Six summanzesthe conclusions. 
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ChapterTwo 

TheoreticalIssues and PreviousEmpiricalFindings 

Most macroeconomists agree that moneyis partially determined by its 

interactions with other economic vanables.The disagreement starts with the nature and 

degree ofinfluence ofmoneyon output.The mam positions on this issue rangefrom a 

two-way causation between money and outputto acomplete endogeneity ofmoney. 

2.1.TheMain TheoreticalPositions 

Monetanst(both orthodox and New Classical)and,recently,New Keynesian 

economists argue thatthe causal connections between money and outputrun both ways. 

Therefore changesin money supply can and do affect output,pnmarily m the shortrun 

(The opposing policy conclusions ofthe two schools will not be discussed here.) 

The monetarytheories ofbusiness cycles offer vanousexplanationsfor the short 

run non-neutrality ofmoney.Milton Fnedman(1968)points to the misperception of 

real wage changes and the resulting temporary‘moneyillusion’ that make outputand 

employment deviatefrom theirfull-employmentlevels.In Lucas’(1973,1981)New 

Classical models,unanticipated demand shocks have output effects because the 

economic agents cannot distinguish between general and idiosyncratic pnce shocks. 

New Keynesian modelsfocus on pnce ngidity-and therefore real output adjustments -

dueto vanousreasons such as menu costs,imperfect competition,efficiency wages,and 

staggered pnce setting. 
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Real business cycle(RBC)theory focuses on the technology shocks as the single 

mostimportantfactor determining the instability ofoutput and other real economic 

vanables.InRBC view,business cycles actually representfluctuations in the full-

employmentlevel ofreal income,rather than vanations around a “natural” level.In a 

very classical tradition,moneyis completely neutral with respectto real economic 

activity.The monetary authonties can actually control the changes in the quantity of 

outside(fiat)money;these changes,while having no effect on output,induce 

proportional changes in pnces.The only causal relationship between moneyand output 

runsfrom output to inside money.The model built byFreeman and Huffman(1991)* 

clearly illustrates theRBC view(see also Champ and Freeman,1994,chapter 8). 

It appears that the bone ofcontention between the monetary andRBCtheories 

lies in the capacity ofpolicy-induced changesin the moneystock to effect changes in 

realincome.Asshown next,the theoretical debate is fueled by contrasting empincal 

findings. 

2.2.EmpiricalEvidence 

The causal connection runningfrom moneytoincome waslargely documented 

by a senes ofstudies authored by monetansts:Fnedman(1964),Friedman and 

Schwartz(1963,1982),and Cagan(1993) Recent studies by the New-Keynesians 

‘ Freeman and Huffitnan(1991)built a general equilibrium model consistent with three empincal 
observations First,innovations m the money supply are positively correlated with and precede 
innovations in output Second,innovations in the money stock representinnovations in inside,not 
outside,money Third,when interest rates are included m vector autoregressions,their innovations,rather 
than the money stock innovations,explain and precede outputfluctuations Thestudy concludes that 
fluctuations in inside money are endogenously determined and that changesin outside money are not 
related to(and therefore do notcause)changesm output. 
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Romer and Romer(1989,1990)continue the works ofFriedman and Schwartz.Their 

findings confirm that money does affect output. 

Theempmcalcontent ofthese studies was either directly cnticized(for instance, 

m Hoover and Perez,1994)or indirectly challenged by asenes ofworks using newer 

econometnc techniques,such as vector autoregressions(VARs).Christopher Sims 

pioneered studies based on time-senes methodology.Employing Granger-causality 

tests,Sims(1972)concluded that,in postwarUS data,causality appeared to run 

unidirectionalfrom moneyto income.Subsequently,however,Sims(1980)found that 

moneyis no longer Granger-causally pnorfor output when some short-run nominal 

interest rate is added to a vector autoregression including money,output,and pnces.In 

addition,whereasthe nominal interest rate innovations explain a substantial fraction of 

the variance ofoutput,the explanatory powerofmonetaryinnovations is substantially 

reduced.Sims’findings were confirmed by other studies,such as Litterman and Weiss 

(1985),Fnedman and Kuttner(1993),and Thoma(1994). 

Other studies using VAR,however,supportthe monetary view.Strongin(1995) 

identifies the exogenous monetary policy shocks with innovations in non-borrowed 

reserves(NBR)and finds that policy Granger-causes outputeven with interest rates 

included m the VAR specification.Davis and Tanner(1997)reexamine the 

relationships between output,inflation,an interest rate,a pnvate-govemmentinterest 

rate spread,and M2growth overthe sample penod 1847-1993.They conclude thatM2 

growth IS the mostimportant vanable m explaining real GDP. 

Despite their varying conclusions,the influential empirical studies quoted above 

share acommonfeature:they regard the monetary aggregate chosen for analysis as a 
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homogenous vanable^.The shortcomings ofthis approach are explained in the next 

section. 

2.3.Inside Money vs.Outside Money 

A fruitful line ofresearch m monetaryeconomics wasinitiated m the early 

1960s.A senes ofstudies(Gurley and Shaw,1960;Tobin and Brainard,1963;Patinkm, 

1965)addressed the distinction between inside and outside money.Gurley and Shaw 

argued that the classical assumption ofneutrality failed to recognize that the 

components ofmoney stock are heterogeneous.Outside moneyis created by the central 

bank and can be identified as the monetary base^.Inside moneyis bank-created money, 

via the fractional reserve banking system.Outside moneyis a net asset, whereas inside 

moneyis both an asset and a liability for the pnvate sector.This asymmetry is the 

source ofreal effects ofchanges m the money stock.Forinstance,an increase in outside 

moneyindeed raises the pnce level,butthis is not the end ofthe story. At higher prices. 

real inside money balances are lower and some asset marketis notin equilibrium. 

which taggers changes m equilibnum interest rates and consequently real output 

adjustments.Patinkm,on the other hand,suggests that neutrality might still hold,since 

inside and outside money are structurally linked under a fractional reserve system,and 

changesin the quantity ofoutside moneyinduce proportional changesin the quantity of 

inside money. 

^Strongm(1995)is an exception,but notin the sense that is underfocus here Heemploys proxies for 
policy variables that are differentfrom monetary aggregates,but he does not distinguish between inside 
and outside money(see below) 
^ Monetary base(or“base money”,or ‘high powered money”)is thesum ofcurrency in circulation and 
“bank reserves”,i e the commercial banks’ balances with fte central bank 
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Manytheoretical models acknowledge today the distinction between the two 

components of monetary aggregates.Freeman and Huffman(1991)warn against the 

misleading conclusions that may be generated bythe aggregation ofinside and outside 

money.Inside money represents deposits at banks,used to makeloans to agents who 

create capital.Therefore,inside money can be seen asintermediated capital.The 

authors argue that“inside money differfrom outside moneyin its link to output 

because ofthe fundamental difference between intermediated capital and unbacked, 

intrinsically useless pieces ofpaperissued by the government”'*. 

Oddly enough,veryfew empirical studies assessing the relationship between 

money and output explicitly allow for theimportant distinction outside-inside money. 

Thecommon practice is to focus on some monetary aggregate,while the inferences 

aboutthe effects ofthe two components are made implicitly,bycomparing the results 

obtained using the monetary base(the measurefor outside money),with the results 

obtained using broader monetary aggregates. 

Noticeable exceptions are the studies ofManchester(1989)and Cagan(1993). 

Manchesterincludes m a VAR analysis both the monetary base and the money 

multiplier,the latter standing as a measure ofinside money.The author finds that both 

components explain output,the explanatory powerofthe money multiplier being 

substantially higherthan that ofoutside money.Cagan employsthe same decomposition 

^It IS worth mentioning thatFreeman and Huffman(1991)model base money as currency only When 
bank reserves are included in outside money,it is questionable ifbase money can be any longer 
considered as representing “useless piecesofpaper” The magmtude and the fluctuations ofbank reserves 
may influence the amountofloans made to the pnvate sector,and therefore inside money This aspect 
opens the theoretical possibility for a connection between outside and inside money This qualification, 
however,does notdimmish the importance ofthe distinction between outside and inside money 

28 



of money in a single regression framework,finding that both monetary vanables have 

almostequal explanatory powerfor output 

The present study will maintain the clear distinction between outside money 

and inside money(measured by the money multiplier)to examine the interactions 

between these vanables and their effects on output.This study extends the penod of 

analysis. Moreimportant,this investigation adds significant methodological 

improvements over Manchester(1989)and Cagan(1993).Integrated m a general-to-

specific modeling approach,theimprovementsinclude use ofcomtegration analysis, 

use ofa vector error-correction model(VECM)rather than a standard VAR(or single 

regression)andformal testing for exogeneity.Thesefeatures are discussed in the next 

chapter. 
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Chapter Three 

Econometric Methodology and Data 

A distinguishing feature ofthis study is the econometric modeling strategy 

employed to investigate the interactions between the monetary variables and output. 

The assessmentofthe mam tenets ofthe competing business cycle theones requires 

focus on shortrun rather than long run dynamics.Therefore,an important goal ofthe 

methodology adopted here is to identify and isolate the shortrun relationships between 

the key vanables.A presentation ofthe mam components ofthe modeling strategy,as 

well as ofthe advantages ofthis approach overthe alternative methodologies,was 

offered in Section 1.2ofPart One.This section starts with a presentation ofthe 

particular steps ofeconometnc modeling.The section will end with a discussion ofthe 

data. 

The analysis startsfrom the data generating process(DGP)formulated as the 

unrestncted VAR model. 

yt= Aiyt-i +... +Akyt-k+Ut (3.1) 

where yt is a vector of5 vanables(including output,outside money,the money 

multiplier,the interest rate,and the pnce level). A,is a(5x5)matnx ofparameters,and 

Ut IS the vector of error terms. 

Further modeling oftheDGPcan follow three approaches.A first approach 

would be to maintain the standard VARform ofequation(3.1).A second approach is to 
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estimate a VAR in first differences ofthe level vanables Differencing the time senes is 

necessary ifthe vanables ofinterest are non-stationary(or integrated oforder 1)in 

levels.Thesetwo approaches are the mostcommonly used in the existing literature.A 

third approach,used in this study,is to model theDGPin a vector error-correction 

form(VECM).This method was recently developed in connection with the literature on 

cointegration(see,forinstance,Engle and Granger,1987 and 1991,Hamilton,1994, 

Enders,1995).See Section 1.2.in Part Onefor a discussion ofthe advantages of 

VECMsover standard VARs. 

The VARin equation(3.1)can be reparametenzed in a VECMform as: 

Ayt=rlAyt-i +...+Tk-iAyt-k+i +Hyt-k+Ut (3.2) 

whereF,=-(I-A1-...-A,),(1= 1,...,k-l),n=-(I-Ai-...-Ak),andIis an identity 

matrix oforder n(in this case n=5).Theterm Hyt-k expresses the long run relationships 

between the variables in yt,whereas the rest ofthe model,i.e.the differenced vanables, 

represents the shortrun component^ 

On the VECMform,cointegration analysis is performed,which includes:testing 

for comtegration rank;selecting the deterministic components (i.e.constants and/or 

trends that enter the shortrun and/orthelong run components ofthe model);testing 

restnctions on thelong run parameters oftheH matrix;testing for weak exogeneity. 

These steps are performed using Johansen’s(1988)methodology(JM).Based on 

‘A VAR m first differences would omitthe term ny,.];, thus“throwing away”relevantinformation Only 
when ny,.i:is a null matrix(implying no comtegration)a first differences VAR becomes a correct 
specification 
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maximum likelihood estimation,JM decomposes the (n x n)matnx 11 m equation(3.2) 

in two(n X r)matncesaand P,such thatIT=aPj2 

Thecolumns ofP representthe cointegrating vectors,i.e. the long run 

relationships.Matnx aincludes the parameters that measure the speed ofadjustmentof 

the key vanablesfollowing a deviation ofthe system from the long run equilibnum. 

TheJM allows testing restnctions on both P and a.Since the mam purpose ofthis study 

IS to investigate the shortrun relationships between monetary and real vanables. 

specific economic hypotheses on the long run parameters will not be tested.Restnctions 

on P will still be tested,but with the limited purpose ofproperly identifying the 

parameters of11(see nextchapterforfurther details) Asshown below,tests of 

restnctions on aare importantfor assessments regarding the weaklyexogenous or 

otherwise status ofthe vanables ofinterest.Weakexogeneityis important since the 

DGPcan be estimated conditional on the weaklyexogenous vanables.Furthermore,it 

provides information regardingsomecontemporaneous relationships between vanables. 

Thisinformation can be later used to modelthe structural(Sims-Bemake) 

decomposition employed in innovation accounting.Weak exogeneity is also a necessary 

condition for strong exogemty(allowing forecasting ofendogenous vanables 

conditional on weakly exogenous vanables)and superexogenity(related to the 

invanance ofthe parameters ofinterestin the equations ofendogenous vanables) 

In JM,testing for cointegration is done simultaneously with testing for the 

existence ofdeterministic regressors m the model.Testing for weak exogeneity through 

^The rank of11,the number ofcomtegratmg vectors,and the numberofcolumns ofaand P,all equal r 
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JM amounts to a test ofthe significance ofthe parameters ofmatnx a.If all (X,j in row i 

of matnx a are statistically zero,then equation i contains no information aboutthe long-

run relationship.Thusthe dependent vanable in that equation is weakly exogenousfor 

the system.The modelcan be safely conditioned on the weakly exogenous vanables. 

The conditional and marginal models^ are given bythe equations(3.3)and. 

respectively,(3.4) 

Ay*t= FoAzt+r^yt-i +...+T^.iAyt-k+i+ap’yt-k+Uyi (3.3) 

Azt- lyt-i +...+rViAyt-k+i+Uxt (3.4) 

where Ztis the vector of w weakly exogenous vanables and y*tcontains the 

endogenous vanables,i.e. the elements ofthe ongmal yt that are not weakly exogenous 

(and thus are notelements ofZt). To is ofdimensions[(n-w)x w], r^,s are[(n-w)x(n-

w)],and r^iS are(w x w). P’yt-k is called ‘the error-conection term(s)’(ECT)'^. 

Granger-causality tests are widely used in empincal studies.Many authors draw 

causalinferencesfrom Granger-causality tests.However,as Cooley and LeRoy(1985) 

pointed out. Granger-causality tests are neither necessary nor sufficientfor a genuine 

causal interpretation ofthe conditional correlations between economic vanables. 

Therefore,it is correctto refer to Granger-causality as ‘temporal-causality’(Masih and 

Masih,1995)or,more accurate,as ‘predictability’. Assuch.Granger-causality is still a 

^The conditional model includes the equations ofthe endogenous variables, whereas the marginal model 
includes the equations ofthe weakly exogenous variables 

'* ECTsestimated at this stage are saved and then carried over as exogenous components m the shortrun 
equations ofthe seemingly unrelated regressions(SUR)system underlying the innovation accounting 
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useful concept,since predictability among economic vanables is necessary for 

conditional forecasting^. Moreover,vanables that Granger-cause other vanables can be 

regarded as leading indicators forthe latter,fact that provides useful information for 

policy makers. 

Toda and Phillips(1993)show that Wald test statisticsfor non-causality in the 

contextofunrestncted VARshave,in general,nonstandard liimt distnbutions in which 

nuisance parameters are present.Theyrecommend using a VECMframeworkfor 

Granger-causality tests,as m Mosconi and Giannmi(1992).This suggestion is adopted 

here. 

Superexogeneity tests are performed here using the methodology developed by 

Engle and Hendry(1993).The basic idea is thatthe parameters ofan endogenous 

vanable(say output)mightnot be mvanantto changesin the mean and vanance ofa 

weakly exogenous vanable(say money).Ifthis is the case,then the weaklyexogenous 

vanable is notsuperexogenous.In this Part,underthe provisional assumption that base 

money maybe seen as a suitable policy vanable^,the test ofsuperexogeneity ofbase 

money with respectto the parameters ofoutputequation will be performed. 

To assess superexogeneity,the significance ofthe firsttwo moments ofthe 

conditioning vanable is tested in the following equation ofthe conditional vanable: 

yt= XtPo+Zt’Y+(So -po) Tit+5i(a“t ilO+Pi ?t+P2tT^^+Ps(XtO+^ (3.5) 

^ As mentioned before,a vanable that is weakly exogenousand is not Granger-caused by an endogenous 
variable is strongly exogenousfor theendogenous vanablein question The latter can be efficiently 
forecasted conditional on theformer 
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where Tit, and Xt are residuals,conditional vanance,and respectively fitted 

valuesfrom the marginal equation.The vector Ztincludes other regressors. 

Testing for superexogeneity amounts to test the hypothesis Pi= P2= p3=0.In 

addition,a test ofHq:(60-Po)=0assesses weak exogeneity;Hq:5i=0is a testfor the 

constancy ofthe parameters ofinterest, Po^. 

The analysis will be finalized byinnovation accounting(impulse response 

functions-IRFs,and forecast error vanance decomposition -FEVD),based on a 

stmctural VAR approach,as in Sims(1986)and Bemake(1986).AnIRFis a graphical 

representation that helps visualize the behavior ofa vanable over time,following a one 

time shock(innovation)to any ofthe variables ofinterest. TheFEVD measures the 

proportion ofthe vanation in a variable that is explained by its own innovations as well 

as by the innovations in the other vanables.TheIRFs are important because they reveal 

the sign ofthe relationships between vanables,and provide information aboutthe 

persistency ofthe effects of vanous shocks.TheFEVD helps assessing the quantitative 

and economic significance ofthese effects 

The multivanate analysis is based on US quarterly data over the period 1960.1-

1997.4.The modelincludes thefollowing five variables:(1)Real GDP,as a measure of 

output.(11)The corresponding GDP deflator,as a measure ofthe price level*.TheM2 

aggregate is the broad monetary aggregate to be decomposed into the outside and inside 

moneycomponents,(in)Outside moneyis measured by the monetary base adjusted for 

® This assumption will be questioned inPartThree,which addresses the issue ofthe connection between 
monetary policy and outputtogether with the issue ofthe appropnate policy measure 
’’ For the derivation ofequation(35)and a detailed discussion ofthe test,seeEngle and Hendry(1993) 

*For reasons explained in the nextchapter,the price level will be replaced by the inflation rate 
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reserve requirementchanges,i.e ‘St.Louis monetary base’^.(iv)The money multiplier, 

calculated as the ratio ofthe M2aggregate to St.Louis monetary base,captures inside 

money movements.More is said aboutthis belov^^.(v)The spread between the 3-month 

Treasury bill rate and the‘own return ofmoney’, i e.the weighted average ofthe rates 

received on assets included in M2.Assuch,the spread will measure the real interest 

rate as the opportunity cost of holding money'®.All variables except the interest rate are 

in logs and seasonally adjusted.Data were obtainedfrom FRED,the database ofthe 

Federal Reserve Bank ofSt.Louis. 

There are two alternatives for measunng the behavior ofinside money.Thefirst 

alternative is to use the value ofinside money asM2minus the monetary base.The 

second alternative is to use the money multiplier calculated as the ratio ofM2to the 

monetary base.A number ofreasonsfavor the choice ofthe money multiplier.First, 

mosttheoretical models are based on the base-multiplier approach This choice also 

allows the results ofthis study to be compared to those ofManchester(1989),and 

Cagan(1993).Further,the chosen decomposition allows expressing the log ofmoney as 

the sum oflogs ofthe monetary base and the money multiplier,a relationship thatis not 

valid when the absolute value ofinside money is used.This feature will allow a 

comparison ofGranger-causality results for money(M2)with those for its components. 

within the sameframework(see Chapter Four).Finally,the use ofthe money multiplier 

’The unadjusted(Board ofGovernors’)monetary base incorporates the effects ofonly two ofthe Fed’s 
actions that change the money stock open marketoperations and the discount window loans to member 
banks The third major action,changes m reserve requirements,is notreflected in the unadjusted base 
StLouis monetary base eliminates this shortcoming See Burger(1979)for a discussion and a description 
ofthe adjustment methodology 
This IS a real interest rate measure since the same expected inflation is included in both termsofthe 

spread(cf ‘Fischer effect’) 
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IS able to reveal a pattern ofconnections between movements in monetary vanables and 

outputthat may be clouded bythe use ofthe alternative specification.Details will be 

given m Chapter Five^*.The nextchapter presents the sequence ofresults 

II Notice that it is possible that money multiplier and the absolute value ofinside money movein opposite 
directions This is clear from the relationship Mi =BM(MM-1),where Mjis inside money,BM is the 
monetary base,and MM is the money multiplier It is worth mentiomng thatthe fact thatthe money 
multiplier and inside money are not perfectly equivalent is ignored in moststudies based on the base-
mulbplier approach. 
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ChapterFour 

Estimation and Results 

The investigation ofshortrun relationships among key macroeconomic 

vanables requires a proper sequence ofmodeling procedures.The dynamics ofoutput, 

outside money,the money multiplier,the interest rate,and the inflation rate are 

analyzed here in a vector error correction model.In the general model,the long run and 

shortrun relationships are identified and separated.Innovation accounting based on the 

shortrun dynamics will provide answers to the main questions ofthe inquiry. 

Animportant prelmunary step ofthe analysis requires the assessmentofthe 

order ofintegration ofthe vanables ofinterest.The validity ofthe subsequent 

cointegration analysis depends on the assumption thatthe vanables analyzed are 1(0)or 

1(1),i.e.they do not contain more than one unit root.Tofind outifthere are 1(2) 

vanablesin our set,the Augmented Dickey-Fuller unitroot tests(Dickey and Fuller, 

1981),for both levels and first differences of vanables were run.Summanzed below are 

the conclusions,based on the5 percent significance level: 

Variable Level First Second 

difference difference 

Real GDP Non-stationary Stationary 
GDP deflator Non-stationary Non-stationary Stationary 
Interest rate Stationary 
Base money Non-stationary Stationary 
Money multiplier Non-stationary Stationary 
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These results indicate that real GDP,base money and the money multiplier are 

1(1),interest rate is 1(0),and pnce level is 1(2) Therefore,the analysis will be continued 

with inflation replacing the pnce level,to yield an 1(1)variable. 

To selectthe optimal lag length for our model,five-vanable VARs with 12,8, 

and4lags were estimated.Likelihood ratio testsfor reduced lag structurefrom 12to 8 

lags gives a p-value of0.0005,strongly rejecting the reduction.For 12to4lags,the p-

value IS 0.0637.Both Akaike and Schwartz/Bayes information cntena selectthe4lag 

model However,the residual diagnostics indicate that,for the4lag model,the 

hypotheses ofnormality and no senal correlation are rejected at5 percentfor most 

individual senes as well asfor the multivanate tests. Since mostsubsequenttests are 

dependenton white noise errors m the maintained(unrestncted)hypothesis,the 

appropnate choice is the 12lag model̂  

In orderto perform the comtegration analysis,the VAR with 12lags is 

reparametenzed as in equation(3.2)and the resulting unrestricted VECM is estimated. 

Comtegration analysis is performed using Johansen’s(1988)methodology. 

Following the procedure descnbed m Johansen(1992),ajoint testfor 

comtegration rank and deterministic components is performed.The test is based on the 

Atrace statistic^ and selects one ofthe alternative patterns for deterministic components. 

‘Asshown by Cheung and Lai(1993),Monte Carlo evidence suggests that tests for cointegration rank 
are relatively robustto over-parameterization, whereastoo shortlag length severely distorts the size of 
the tests 

^ The statistic is calculated as 

^trace(t) TS,= ln(l - A,) 

where A^s are the estimated values ofthe characteristic roots(eigenvalues)obtained from the estimated 
n matrix A.,race tests the null hypothesis that the number ofcointegrating vectors is less than or equal to r 
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Three alternatives v^ere examined here.The first modelincludes only an intercept in the 

long run relationships(Ps),assuming no linear trends in level vanables The second 

model allowsfor a linear trend m(some ofthe)level vanables and therefore includes a 

constant(dnft)m the short run part ofthe model^.The third modelincludes both atrend 

in comtegration vectors and a dnft. 

Atthe5 percent and 10 percent significance levels,the results ofthe test 

indicate that a model with one cointegrating vector and a constantin the shortrun 

model properly descnbesthe data generating process(DGP)^.Thus,r= 1 representthe 

first restnction imposed on the model ofequation(3.2),where a vectorofconstants is 

added. 

Testing restnctions on P(the matnx oflong run parameters)is necessary in 

orderto identify the parameters ofmatnxn and to estimate the whole system of 

equations.Johansen and Juselius(1992,1994)developed aframework for testing 

homogeneity and zero restnctions on the cointegration vectors. In general,unrestncted 

estimation ofIT does notresult m uniquelyidentified parameters ofaand P^.The rank 

condition for identification is discussed in Johansen(1992).A simple rule for exact 

identification is to set on each P vector a numberofrestnctions k=r-l.Ifk>r-l, 

ovendentifymg restnctions can be tested.(All tests for restnctions on aand p are 

against a general alternative The test is performed using the rank procedure in CATS See Johasnen 
(1992)and Hansen and Juselius(1995)for a detailed description ofthe test procedure. 
^ It IS assumed thatthe intercept m the comtegratmg vectors is cancelled by the intercept m the shortrun 
model,leaving only an overall intercept m the shortrun model SeeEnders(1995,pp 387-389)for 
details 

'* The calculated X^ce statistic is40439,whereas critical values are47208(5 percent)and 43844(10 
percent) Critical values are given m Hansen and Juselius(1995) 
^For any co non-singular matnx ofdimensions(r x r),aP’=ccco/'coP’=a’P*’ Itfollows that11=aP’= 
a*P*’,meaning thatthe parametersofaand P are notidentified 
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likelihood ratio tests.)In the particular case ofr=1,aand P are exactly identified(up to 

a scalar) 

Foreach vanable in the model,the hypothesis ofexclusion from the long run 

relationship was tested For output,inflation,the interest rate,and the monetary base. 

the hypothesis is strongly rejected, with a p-value of0.00in all cases.For the money 

multiplier,results indicate that this vanable does not belong in the cointegrating vector 

(the p-value is 0.67).This can be taken to mean thatthe other vanables do not reactin 

the long run to changes in money multiplier. 

Next,weak exogeneity tests are performed byimposing zero restnctions on the 

parameters ofthe vector a.Restrictions on a are testedjointly with the accepted 

restriction on p.Thefollowing results were obtained: 

Variables tested for weak exogeneity P-values oflikelihood ratio tests 

Real GDP 0.03 

Interest rate 0.81 

Base money 0.67 

Real GDPand interest rate and base money 0.09 

Interest rate and base money 0.67 

There is strong evidence that both interest rates and outside money are weakly 

exogenous.In contrast,the evidencefor exogeneity ofoutput is weak and suggests the 

rejection ofthis hypothesis(later tests will confirm this decision,asshown shortly). 

Atthis point,anothercheck ofresiduals ofthe final restncted modelshowed thatthe 

model satisfies the required white noise cntenon^. 

® All multivanate and univanate tests for autocorrelation,normality,and heteroskedasticity fail to reject 
the null hypothesis at all conventional sigmficance levels Results ofthe tests are available upon request 
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The first implication offinding outside money and the interest rate weakly 

exogenous is the possibility to estimate the endogenous vanables conditional on these 

two vanables.The conditional and marginal equations can be now estimated by OLS in 

theform given by equations(3.3)and(3.4),reproduced here: 

Ay*t= FoAzt+r^yt-i +...+r\.iAyt-k+i+ a(P’yt-k)+Uyt (4 1) 

Azt= r*iyt-i +...+r*k-iAyt-k+i +Uxt (4.2) 

Theterm(P’yt-k)m(4.1)is now included as a deterministic regressor(called 

ECT -error correction term),as estimated m the long run(cointegration)analysis.Initial 

vanables are now replaced by their first differences.The vector Ay*tofendogenous 

vanables includes first differences ofreal GDP,inflation,and the money multiplier.The 

vector Aztofweaklyexogenous vanables includes the first differences ofthe interest 

rate and the monetary base(outside money) Based on this model,shortrun analysis and 

further testing can be performed. 

Tosmooth the exposition,hereafter the vanables ofinterest will be referred to as 

real GDP(output),base money,the money multiplier,inflation,and the interest rate. 

However,the reader should keep m mind that/or the rest ofthe short run analysis, the 

variables are specified aslog differences orgrowth rates. 

Predictability among key vanables is assessed by Granger-causality tests. 

Following the suggestions ofMosconi and Gianmni(1992)and Toda and Phillips 

(1993),Granger causality tests were run in the VECMframework ofequations(4.1)and 
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(4.2)asfollows-(1)t-tests on the coefficients a,ofECT -for long-run Granger-

causality;(2)Wald/F-tests on the coefficients of and F^,- for short-run Granger-

causality;(3)Wald tests for thejoint significance of tti and F^,-the complete Granger-

causality. 

Thefollowing results were obtained: 

F-tests on the lags of t-test 

Equation Real Inflation Money Interest Base ECT 
GDP Rate Multiplier Rate Money 

RealGDP 0.023 0.057 0.022 0.001 0.011 0.034 

Inflation 0.446 0.282 0.058 0.007 0.065 0.001 

Money mult. 0.044 0.014 0.000 0.000 0.125 0.006 

InterestRate 0.006 0.352 0.233 0.000 0.133 

Base Money 0.099 0.253 0.278 0.014 0.004 

Note:Figures are p-values;bold values are significant at5 percent.The null hypothesis 
IS thatthe column variables do not Granger-cause the row variables. 

Notice thatthe last column confirms the earlier findings that output,inflation, 

and money multiplier are notexogenous.In terms ofGranger-causality,each ofthese 

vanables is predicted m the long run by all the others exceptthe money multiplier. 

which IS notincluded inECT 

Shortrun Granger-causality results revealsomeinteresting findings. Contrary to 

mostresults obtained in the literature using standard VARsfor Granger-causality tests. 

both the money multiplier and outside money predict output.Further,being weakly 

exogenous and not Granger-caused by output,outside moneyis strongly exogenousfor 

the output equation.This implies it is possible to forecast outputconditional on base 

money Real interest rate is the only variable that Granger-causes all the others. 

However,interestrate is not strongly exogenousfor output,since output predicts the 
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interest rate The money multiplier is Granger-caused by all vanables except outside 

money In fact,thetwo components ofmoney do not predict each other. 

Finally,the complete Granger-causality test,(item 3above)was performed for 

the equation ofoutput.Thefollowing results were obtained 

Null hypothesis P-values 

Base money does not Granger-cause output 0.016 

Interest rate does not Granger-cause output 0.000 

Base money and the money multiplier do not Granger-cause 
output: withoutECT 0.042 

with ECT 0.054 

The results confirm that outputis Granger-caused by outside money and the 

interest rate. Results regarding money(both components)are ambiguous.Notice here 

thatthe specification used for inside money,i.e. as the money multiplier,allows testing 

Granger-causality on money(M2),as a test on thesum oflogs ofthe two components 

When both outside and the money multiplier are tested together,the p-values are very 

close to the cntical values at5percent significance and would be both rejected at4 

percent or less. Thisshows why treating money as a homogenous vanable can obscure 

relevant relationships between each ofthe twocomponents and other key vanables. 

The modelcan be more efficiently estimated m a more parsimoniousform. 

Based on F-tests,those lagged vanables thatjointly do not Granger-cause the dependent 

vanable were droppedfrom each equation The model after reduction is the following: 

DY=ki+wiiDR+Wi2DBM+ai(L)DY+a2(L)D2P+ 

a3(L)DR+a4(L)DBM+a5(L)DMM+ cxjECT+ui (4.3) 
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D2P=k2+W21DR+W22DBM+bi(L)D2P+b2(L)DR+ 

+b3(L)DBM+b4(L)DMM+atECT+ut (4.4) 

DMM=ks+W31 DR+W32DBM+ci(L)DY+C2(L)D2P+ 

+C3(L)DR+C4(L)DMM+atECT+U3 (4.5) 

DR=k4+di(L)DY+d2(L)DR+U4 (4.6) 

DBM=ks+ei(L)DR+e2(L)DBM+U5 (4.7) 

whereDY,D2P,DMM,DR,andDBM,respectively,are the first differences of real 

GDP,inflation,the money multiplier,the interest rate,and the base money,and the 

terms m(L)are lag polynomials.Time subscnpts are omitted. 

As mentioned earlier,a provisional assumption adopted here,m line with most 

ofthe existing literature,is that base money may be considered a policy variable^.In 

this hypothetical case,it is interesting to testfor superexogeneity ofbase money with 

respect to the parameters ofoutput equation.Superexogeneity wouldimplythat changes 

in base money do notchange the behavioral parameters ofthe output equation.Ifbase 

moneyis a discretionary vanable and if, at the same time,it is superexogenousfor 

output.Itfollows that base moneyis also an effective policy instrument.Asexplained in 

the previous chapter,the testfor superexogeneity is performed in the generalframework 

ofequation(3.5). Specifically,the significance ofthe firsttwo momentsofthe process 

generating base money(equation 4.7)is tested in the equation ofreal GDP. 

’See Chapter Fivefor arguments that make this assumption highly questionable These arguments are 
further documented m Part Three 
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Preliminary tests for the stability ofcoefficients ofequations(43)and(47)are 

necessary. Assessing the results ofCUSUM and CUSUM ofsquares tests(as in Brown 

et al., 1975),based on recursive residuals,it appears that both conditional and marginal 

process exhibit satisfactory stability overthe estimation penod. 

Since the residuals ofthe marginal process are not heteroskedastic^,the squared 

residuals can be used as a proxy ofthe conditional vanance(Charemza and Deadman, 

1987,p.240).Thefollowing equation is estimated: 

DY=ki+WiiDR+Wi2DBM+ai(L)DY+a2(L)D2P+ 

+a3(L)DR+a4(L)DBM+a5(L)DMM+cci ECT+ 

+m RES3+PiFITSQ+P2RESQ+psPTTRESQ+v (4.8) 

where the lastfour regressors are constructed vanables obtained from the base money 

equation,v is the error term,and the time subscnpts are omitted RES3is a proxyfor 

(conditional vanance x residuals),FITSQ is the squared fitted value ofDBM,RESQ is 

the proxy ofconditional vanance,andFTTRESQ=(fitted values x RESQ). 

Thefollowing results were obtained: 

Null hypothesis P-value 

Base moneysuperexogenous(pi=p2=ps=0) 0.783 

Constancy ofcoefficient W12(m=0) 0.427 

Based on these results,we conclude that outside moneyis superexogenousfor 

the parameter ofinterest W12and this parameter is constantto vanations in the mean and 
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vanance ofbase money At this point it appears that there is a stable structural 

relationship between outside money and output.The policy implications ofthis finding 

will be discussed m Chapter Five. 

The model given by equations(4.3)-(4.7)is next estimated as seemingly 

unrelated regressions(SUR).SURimproves the efficiency ascompared to OLS 

estimation when the residuals are correlated across equations.The variance-covanance 

matnx ofthe estimated system is then used to generate impulse responsefunctions 

(IRFs)andforecast error vanance decompositions(FVEDs).TheIRFsindicate the 

behavior of vanables ofinterest over time,following one-timeown shocks or shocksto 

other vanables.TheFEVDs measure the proportions ofthe variance m a vanable that 

are explained byits own innovations and byinnovations m the other variables. 

Equations(4.3)-(4.7)representthe reduced forai ofa“near-VAR”(Enders, 

1995),obtainedfrom the VECM representation.The error-terms u,are linear 

combinations ofthe structural innovations,i.e the error terms ofthe underlying 

structural model.Torecoverthe structuralinnovations,either a Choleski decomposition 

or aSims-Bemake decomposition can be used.Forreasons explained m Section 1.2of 

Part One,in this study the structural innovations are modeled as suggested by Sims 

(1986)and Bemake(1986).(See also Enders,1995,pp.320-331,for a clear exposition 

ofthis method) The relationship between the structural and reduced-form innovations 

IS given by the equation(1.4),reproduced here as(49)’ 

Ut=A'’ Vt (4.9) 

Theresiduals from equation(47)are tested against heteroskedasticity White’s(1980)test is applied, 
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where Ut is the(5x1)vector ofreduced-form innovations in equations(4 3)-(4.7), Vt is 

the(5x1)vector ofthe structural innovations,and A is a(5x5)matnx ofthe 

contemporaneous relationships between the vanables ofinterest. Whereas the reduced-

form innovations are correlated across equations,it is assumed thatthe structural 

innovations are uncorrelated(orthogonal). 

Based on common theoretical insights as well as the results ofweak exogeneity 

testing andSUR estimation,the contemporaneous(in our case,within the quarter) 

relationships are modeled as follows: 

Ult= Vit+Xl4V4t+^IsVst (4.10) 

(4.11)U2t= V2t 

Ust=?^3lVlt+ V3t -t- A,34V4t+A,35V5t (4.12) 

U4t= V4t+A,45V5t (4.13) 

Ust=^52V2t+^53V3t+Vst (4 14) 

where X,j is the row i,column;elementofA. 

Equation(4.10)meansthat, within a quarter,innovations in output are affected 

byinnovations the interest rate and the monetary base®.Equation(4.11)showsthat 

innovations m inflation are notcontemporaneously related with any other structural 

and the null ofhomoskedasticity is accepted at all conventional levels(p-value=0314) 
® It wasfound thatthese vanables are weakly exogenousfor the parametersofthe outputequation,and 
the coefficients wn and Wi2in equation(43)werefound to be statistically significant, with p-values of 
0000and respectively0001 
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innovation'® Innovationsin the money multiplier(equation 4.12)are related to those in 

weakly exogenous vanables" In addition,it is assumed that the money multiplier is 

contemporaneously affected by innovations in output Equation(4.13)allows interest 

rate innovations to be correlated with innovations in base money.Finally,equation 

(4.14)assumes areaction function ofthe Fed,where the monetary base is adjusted in 

response to innovations m inflation and the money multiplier. 

As pointed outbySims(1980b),any a pnon structure imposed on a 

simultaneous equations system is debatable and mayinvolve “incredible restnctions”. 

Therefore,it is worth emphasizing thatthe numberofa pnon considerations in 

modeling the matnx A(equations4.10-4.14 above)is held as small as possible.Mostof 

the above contemporaneous relationships are modeled based on previous results 

regarding weak exogenity andSUR estimation results(seefootnotes 9-11).The 

remaining assumptions(i.e.the relationships money multiplier-output,interest rate-base 

money,and the reaction function ofthe central bank)are largely uncontroversial. 

Moreover,asshown shortly,the above structure is subjected to empirical testing and 

proves to be supported by the sample data.Testing ofthe restnctions is made possible 

by the fact that the numberofrestrictions included m equations(4.10)-(4.14) 

ovendentifies the system. 

As modeled above,the matnx A includes 12zero restnctions on A,,jS. Since only 

n(n-l)/2restnctions are necessaryforjust identification ofthe structural model,there 

10 Although the interest rate and base money are exogenousfor the inflation equation,the coefficients W21 
and W22m equation(44)are notstatistically significant at5 percent(p-values 0414and respectively 
0066) 
"The p-values for W31 and W32in equation(45)are0004and,repectively,0000 
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are two ovendentifying restnctions.The likelihood ratio testfor the ovendentifying 

restnctions gives a p-value of0.381.The restnctions are therefore accepted at all 

conventional significance levels,showing thatthe model ofequations(4.10)-(4 14)is 

supported by data12 

The complete results ofthe vanance decomposition based on the structural 

model are presented in Tables 2.1-2.5.Theimpulse response functions relevantfor the 

analysis here are those generated byinnovationsin outside money(Figure 2.1),the 

money multiplier(Figure 2.2),and output(Figure 2.3). 

Focusing on the relationships between outside money,the money multiplier,and 

output,the findings can besummanzed as follows. At4and 8-quarter honzons,outside 

moneyinnovations explain more than one third ofoutput prediction error.Interest rate 

innovations are less importantthan outside moneyinnovation for output vanance,while 

still explaining a significant proportion(16 percent at 4-quarter and 22percent at 8-

quarter).The earlier findings regarding the exogeneity ofoutside money and the interest 

rate are confirmed here.The variation ofthese vanables is due toown innovationsin a 

proportion that does notfall below 80 percent at any honzon. 

The above results indicate that base money and the interest rate are the mam 

explanatory vanablesfor shortrun outputfluctuations.The substantial explanatory 

power ofbase money seems to favor the monetary theones ofbusiness cycles. 

contradicting theRBC view that outside moneycannot explain output vanations. 

12 Other patterns ofrestrictions on A matrix were tested,butrejected atconventional significance levels 
The only alternative accepted,with a p-value of 042,involved a single difference ascompared to the 
chosen pattern,setting A45=0 Since some monetary theones assume a contemporaneous inverse 
relationship between interest rate and base money,it is preferable to allow for this feature m the model 
However,the results ofinnovation accounting with ^,45=0are almostidentical with those reported 
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Table 2.1 PartTwo -FEVDforDY Table22 PartTwo-FEVD forD2P 

FH DY D2P DMM DR DBM FH DY D2P DMM DR DBM 

1 7984 000 003 1266 747 1 000 9632 001 055 3 13 

2 7599 005 216 1385 796 2 010 9158 1 22 247 462 

3 5897 083 158 1641 2221 3 038 88 12 1 16 2.16 8 18 

4 4548 249 1 84 1593 3427 4 054 8580 1 14 230 1022 

5 3897 293 347 1497 3965 5 096 8266 319 216 11 03 

6 3751 269 426 17.58 3796 6 094 7730 466 497 12 13 

7 3596 271 5 10 1908 37 15 7 1 15 7460 602 553 1270 

8 3376 251 737 21 97 3439 8 1 62 7295 644 613 1286 

Table23 PartTwo-FEVD forDMM Table24 PartTwo-FEVD forDR 

FH DY D2P DMM DR DBM FH DY D2P DMM DR DBM 

1 226 000 5084 331 4359 1 000 000 000 9937 063 

2 283 427 3155 18 15 4320 2 151 000 000 9788 061 

3 299 341 2629 1977 4755 3 315 0.00 006 9561 1 18 

4 463 282 2109 21 33 5014 4 3.20 001 009 9532 1 38 

5 462 277 1921 2206 51.33 5 3.19 017 016 9395 253 

6 434 271 1849 23.10 5136 6 325 0.17 035 9233 389 

7 399 255 1681 2778 4887 7 3.37 030 042 9204 387 

8 390 233 15 35 3109 4732 8 327 033 045 9225 371 

Table25 PartTwo -FEVD forDBM 

FH DY D2P DMM DR DBM 

1 002 000 035 000 9963 

2 001 000 033 6.66 9299 

3 013 0.00 031 1218 8738 

4 050 000 032 11 69 8749 

5 054 000 033 14.02 85 11 

6 058 002 033 1575 8334 

7 076 002 033 1633 8255 

8 077 002 032 1756 8133 

Note. 

Y=output,R=the interest rate,2P=inflation rate,MM=the money multiplier,BM= 
base money.D denotes first differences andFH=forecast honzon. 
Each row shows,for the forecast honzon indicated m the first column,the proportion of 
the vanance in the vanable atthe top ofthe table explained bythe innovations m 
column vanables.Therow numberssum up to 100(saveforrounding errors). 
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However,conclusions regarding the nature ofthese relationships cannot bereached 

based onFEVD alone,which does not provide anyinformation aboutthe sign ofthe 

relationships between vanables.This type ofinformation is provided by ERFs,which 

will be presented shortly 

Results further indicate that money multiplier innovations explain only a 

relatively small percentage ofoutput vanation,up to 7.4 percent at 8-quarter honzon. 

Thisfinding may appearsurpnsing in light ofmost theoretical considerations that 

assume a close connection between output(Y)and the money multiplier(MM). 

However,it is very likely thatthe observed direct relationship between these vanables 

IS subjectto considerable noise.FEVD results show thatthe money multiplier is the 

vanable whose vanation is the least explained byits own vanations,suggesting that 

MM IS the“mostendogenous” variable.In addition,the money multiplier maybe 

affected by portfolio redistributions(among M2assets)that are the result ofchangesin 

pnvate sector’s preferences,i.e. deep behavioral parameters ofthe economy^^. 

Another noticeable result ofthe vanance decomposition is the substantial 

proportion ofthe vanation in the money multiplier(40-50 percent at all honzons)that is 

explained by base moneyinnovations.This is a surpnsing result,m light ofboth 

monetary andRBCtheories. While acknowledging the importance ofthe distinction 

between outside and inside money,both theones deny significant inter-connections 

between these monetary vanables.Information aboutthe nature ofthis relationship is 

further provided by theIRFs. 

13 PartFour will provideempincal evidence supporting this argument 
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TheIRFs ofinterest here are those generated by innovations in base money 

(Figure 2.1),the money multiplier(Figure 2.2),and output(Figure 2.3).Theimpulse 

response functions show that a one-standard-deviation innovation m outside moneyis 

followed by a response ofopposite sign in output,whereas an innovation m the money 

multiplier is followed by a response ofthe same sign in output.Innovations in outside 

money are also followed by negative responses m the money multiplier and interest 

rates and by positive responses m inflation. Outputinnovations induce negative 

responses m outside money and positive responses m all other variables. 

An interesting and revealing exercise is to comparethe results obtained using 

the methodology adopted m this study with the results that can be obtained using the 

standard procedures mostfrequently employedin the existing literature.Based on the 

same data as above,two other models were estimated:(a)a 4-variable VAR m levels. 

including money measured as(the log of)the aggregate M2,output,the interestrate. 

and the inflation rate,and(b)a 5-variable VAR including the levels(rather than first 

differences)ofthe same vanables as in the mam analysis 

Models(a)and(b)are standard VARs,whereas our model(let’s call it‘model 

c’)IS a VECM.Compared to standard VARs,oneimportant advantage ofthe VECMis 

the possibility ofdistinguishing between shortrun and long run dynamic interactions 

among vanables. Also notice that model(a)regards money as a homogenous aggregate. 

whereas models(b)and(c)employ the theoretical distinction between outside money 

and inside money(the money multiplier).To illustrate the companson between the 

results obtained with models(a),(b),and(c),the assessment willfocus on theimpulse 

response functions(IRFs)descnbing the path of vanables ofinterestfollowing a one-
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standard-deviation change in money(M2)for model(a)(see Figure 2.4),and m base 

moneyfor model(b)(see Figure 2.5).These are to be compared to Figure 2.1,the 

correspondingIRFsfor the model(c)developed here.Please note that,m Figures 2.1, 

24,and 2.5,theIRFsfor the same vanable may appear m different colors 

TheIRFsfor models(a)and(b)were obtained through a Choleski 

decomposition,rather than a structural one as in model(c).Onereason for this choice is 

that mostexisting studies use the Choleski decomposition.A second reason is thatthe 

structure imposed on model(c)(equations4.10-4.14)cannotbeimposed on model(a). 

which hasfewer vanables.However,the ordenngsimposed on models(a)and(b)are 

broadly consistent with our earlier findingsfor model(c),namely thatthe base money 

and the interest rate are weaklyexogenousfor output equation.These ordenngs were 

chosen m order to provide a reasonable(though inevitably limited)degree of 

comparability between models.Specifically,the ordenngs are:(a)M2—>R-^Y —> dP; 

(b)BM-^R-»MM->Y-4dP. 

Figure 2.4shows that,if moneyis treated as a whole(model a),a positive 

relationship between money and output obtains.However,in Figure 2.5(for model b). 

which accountsforthe distinction between outside money and the money multiplier,the 

relationship between changes in base money and changes m output is clearly negative. 

This finding confirms the result obtained m model(c)(see Figure21) Itis also found 

that base money and the money multiplier move in opposite directions,again 

confirming the results ofmodel(c) 

Companngthe results ofmodel(a)with those ofmodels(b)and(c)shows 

clearly that treating money as a homogenous vanable obscures relevant aspects ofthe 
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dynamic relationships between the monetary vanables and output.Modelslike(a), 

commonly employed in the existing literature, mayconclude that expansionary 

monetary policy increase base money,and therefore money supply(M2)and,further. 

output.However,models like(b)and(c),that duly accountfor the distinction between 

outside and inside money,show the fragility ofsuch inferences Mosttheones associate 

monetary policy measures with changes in base moneyrather than the money 

multiplier.Therefore,the conclusion that expansionary monetary policy increases 

outputcannot be warranted by models such as(a),thatignore the decomposition of 

money. 

It IS also worth pointing outthatthe negative relationship between changes m 

outside money,on one hand,and output and the money multiplier,on the other hand,is 

robust across models(b)and(c) As mentioned above,the ordenng used for innovation 

accounting ofmodel(b)waschosen in such a way to be broadly consistent with the 

structure imposed on model(c).However,these structures are definitely notidentical: 

whereas model(a)implies stnctly ordered causal relationships' *̂, model(b)allows for 

mutual contemporaneous causality.Thisshows that the negative relationship reported in 

this study IS not model-specific. 

The results obtained here by decomposing moneyinto outside money and the 

money multiplier, within a VECMframework,differin several respectsfrom the results 

reported by earlier studies thatignore this decomposition and use standard VAR 

procedures.In contrast to Sims(1980),Litterman and Weiss(1985),and Fnedman and 

14 In the sense thatthe first variable causes all the others,the second variable causes all variables except 
the first,and so on 
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Kuttner(1993),results here find that money,mainly through its outside component, 

explains a substantial proportion ofthe vanance m output.The explanatory powerof 

outside money exceeds that ofthe interest rate at close honzons.An importantresult of 

this study reveals that outside money and the money multiplier move in opposite 

directions in the shortrun This finding explains why studies thatignore the 

decomposition fail to assess properly the relevance ofco-movements m monetary 

vanables and output.The next chaptersummanzesfindings and offers a theoretical 

interpretation ofthe results. 

61 



Chapter Five 

Interpretation and Policy Implications 

Theforegoing analysis investigated both the long run and short run relationships 

between output,outside money,the money multiplier,the real interest rate,and 

inflation.The analysis revealed that a long run relationship exists between output. 

outside money,the interest rate,and inflation.The money multiplier is notincluded m 

the comtegratmg relationship.It was also found that outside money and the interest rate 

are weaklyexogenousfor the parameters ofoutput,inflation,and money multiplier 

equations.Together,these results suggestthatthe money multiplier adjusts to 

deviationsfrom thelong run equihbnum induced bychanges m other vanables. 

whereas the other vanables do notrespond in the long run to changes m the money 

multiplier.Thefindings alsoimplythat output,inflation,and money ihultipher 

equations can be estimated conditional on given values ofoutside money and interest 

rate,without loss ofefficiency. 

The shortrun analysis started with Granger-causality tests. Earlier studies 

conducted in a standard VARframework(Sims,1980;Litterman and Weiss,1985) 

found that money does not Granger-cause output when model specification includes an 

interest rate.In this study. Granger-causality is tested in an appropnate VECM 

framework,where distinction is made between outside and inside money.Results 

indicate that both outside money and the money multiplier Granger-cause output. 

However,as regards Granger-causality ofmoney(M2)on output,the results are 
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ambiguous,showing the shortcoming oftreating money as a homogenous aggregate. 

Results further show that output does Granger-cause the money multiplier,but not 

outside money. 

Being both weaklyexogenous and not Granger-caused by output,outside money 

is strongly exogenous with respect to the parameters ofoutput equation.This meansthat 

shortrun forecasts ofoutputcan be made conditional on forecasts ofthe monetary base. 

Changes m monetary base can therefore be regarded as a useful leading indicatorfor 

policy makers. 

It wasfurtherfound that outside moneyis superexogenous with respect to output 

equation.A question naturally anses m light ofthe discussion in Chapter Three.Since 

monetary base Granger-causes output and,m addition,is superexogenous,can it be 

used as a valid policyinstrumentfor causing output adjustment? An affirmative answer 

is not warranted.This would be the case ifsuperexogeneity can be positively identified 

as equivalentto structural causality.Engle et al.(1983) suggestthat superexogeneity 

‘seems to satisfy the requirementfor causality’,ifone accepts Zellner’s(1979) 

definition ofcausality as ‘predictability according to a law’.Confirmations ofthis view 

or alternative suggestions regarding empirical testsfor structural causality,however. 

can hardly befound in recent literature. Moreover,a valid policy instrument needs to be 

highly discretionary.Itis doubtful that this is the case with monetary base,since it is 

known that(i)public’s demandfor currency is fully accommodated by the central bank. 

and(ii)changes in bank reserves might by due to Fed’s accommodation ofinnovations 

m the demandfor reserves rather than policy-induced supply innovations(Strongm, 

1995).Given these arguments,the finding that outside moneyis superexogenous for the 
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output equation can only be interpreted as evidence ofa stable structural relationship 

between the monetary base and output. Strong conclusions aboutthe direction oreven 

the existence ofdirect genuine causality between the two vanables are not warranted. 

even ifthey may appear widely m the literature. 

Vanance decomposition results show substantial explanatory power ofoutside 

moneyinnovations for outputforecast errors. Contraryto Manchester’s(1989)findings, 

the explanatory power ofoutside money exceeds significantly that ofthe money 

multiplier and,at close honzons,that ofthe interestrate^ 

Theimpulse responsefunctions revealed findings that are not hitherto 

documented in the existing literature,namelythe shortrun negative relationships 

between(i)outside money and output,and(ii)outside moneyand the money multiplier 

These patterns contradictthe theones that assume that monetary vanables and output 

move mvanably m the same direction over the business cycles Results here show that. 

in the short run,the pattern ofinteractions between outside money,inside money,and 

output IS morecomplex than commonly acknowledged. 

The results ofinnovation accounting are importantnotonlyfor the direct 

conclusions presented above.They also explain whyinvestigations that treat money as a 

homogenous vanable(for instance Sims,1980;Friedman and Kuttner,1993)are unable 

to assess properly the interactions between the monetary variables and output.This 

conclusion is clearly illustrated bycompanng the mam results obtained m this study 

with the results obtainable using a standard VAR procedure where aggregate rather than 

However,the investigation in PartFour,where the model accountsfor the effects ofportfolio 
redistnbutions for monetary dynamics,this result no longer obtains Under the new model specification. 
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decomposed money is employed.The comparative analysis in ChapterFourshowed 

thatthe results obtained employing the latter approach(common in mostofthe existing 

literature)are likely to support the conclusion that policyinduced changes in money 

supply determine changes ofthe same sign in output.However,the analysis proved that 

the evidence based on the same data set no longer warrants this conclusion when the 

model accountsforthe distinction between outside an inside money. 

The shortrun negative relationship between base money,on one hand,and 

outputand the money multiplier,on the other hand,requires atheoretical interpretation. 

One possible explanation can be given in aRBCframework.Theco-movements of 

output and the money multiplier are perfectly consistent with theRBC view(see,for 

instance.Freeman and Huffman,1991).Thefact that outside money and output move m 

opposite directions can be explained simply by arguing that overthe penod ofanalysis 

theFedfollowed m general a countercyclical monetary policy^.Ifthe policy is 

ineffective butis followed with regulanty,the reported pattern obtains.Thefactthat 

base money predicts(Granger-causes)outputcan be explained by argmng thattheFed 

anticipates the output movements and the policy actions are pre-emptive.However,the 

the explanatory power ofoutside money for output is substantially reduced,hotexceedingfive percent at 
any honzon within two years 
^ItIS extremely difficult to assess empnically the stance ofmonetary policy This will require the 
availability ofa proxy for policy actions capable ofcaptunng the intentional actions ofthe policy-makers 
In addition,it would be necessary to assume that the actual intentions are readily translated into 
appropriate actions,and also thatthe policy instruments used are highly discretionary An illustration of 
the ambiguities involved m assessing the stance ofmonetary policy is provided by the attemptofRomer 
and Romer(1989)to identify voluntary policy innovations with specific decisions taken by theFederal 
Open MarketCommittee(FOMC).This approach was criticized on the accountthat it focuses on what 
the Fed says,noton whatthe Fed actually does(Hoover and Perez,1994) Another relevant episode is 
that of1979-1982 Many economists characterize this period as“the monetaristexperiment” However, 
many monetarists(Friedman included)demed repeatedly thatFed’s policy was truly monetarist atthe 
time.An investigation ofthe effects ofmonetary policy by employing a measure of voluntary policy 
actions that is more discretionary than base money is performed m PartThree ofthis study 
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above explanation assumes that base money is a discretionary policy vanable.Part 

Three ofthis study will challenge this assumption 

Next,an alternative scenano is suggested,aimed at explaining the connections 

between shortrun changes m output,outside money,and the money multiplier.The 

interpretation is consistent with all the empincal findings in this Part. Naturally,there 

may be other plausible explanations for the patternsfound here.This scenano is offered 

as one possible process^. 

Two arguments underlie the proposed scenano.First,to explain the positive 

relationship between output(Y)and the interest rate(R),it is assumed that econonuc 

agents sensing opportunities forincreased output and profits increase their demandfor 

credit.Theincrease m the demandforloanablefunds will induce an increase in the 

interest rate. Alternatively,a higherinterest rate may signal,as in RBC models,a 

positive technological shock Note that this argumentis consistent with both monetary 

andRBCtheories.Ifexpectations are rational,then actual output(Y)can be used as a 

proxyforexpected output(Y®).Therefore,theIRFofR generated by a positive 

innovation m real GDPshould indicate an initial positive response ofR,as the results 

here show(Figure 2.3). 

The second argument ofthe proposed scenano aims to explain the negative short 

run relationshipfound between outside money,on one hand,and output and the money 

multiplier,on the other hand.Theidea is that the observed pattern obtains ifit happens 

that outputfluctuations are regularly accompanied by asset portfolio redistributions 

^ Further empirical evidence consistent with this scenano is offered in PartFour 
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within M2aggregate,asfollows: when outputincreases(decreases)pnvate agents 

(decrease)the share oftheir holdings ofnon-Ml(or quasi-money)assets and, 

correspondingly,decrease(increase)the share oftheir holdings ofMl assets.The 

mechanism is explained next. 

A simple model will help the exposition-

M=C+D+Q (5.1) 

BM=C+Rd+Rq+E (5.2) 

MM=(k+q+1)/(k+ro+rq q+e)‘* (5.3) 

increase

M=BMMM (5.4) 

Mi=M-BM=BM(MM-1) (5.5) 

whereM=monetary aggregate M2,BM=monetary base,MM=the money multiplier. 

Mi=inside money,C=currency in circulation,D = transaction deposits m Ml,Q= 

quasi-money(i.e. non-Ml components ofM2),Rd=required reserves on transaction 

deposits,Rq=required reserves forQ assets,E = excess reserves,k=C/D,ro=Rd/D, 

rq=Rq/Q,q=Q/D,e=E/D. 

While more analytic models ofthe money multiplier than equation(5.3)can be 

used,thisform serves well its limited purpose here.Thesame model is used by 

Manchester(1989).TheRBC model ofFreeman and Huffman(1991)employs a base-

*The analytic expression for multiplier is denved asfollows 
BM=(C/D+Rr/D+Rq/D+E/D)D=(k+rp+iq q + e)D 
M=(C/D+D/D+Q/D)D=(k+ l+q)D 
MM=M/BM=(k+q+l)/(k+rD+rQq+e) 
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multiplier modelfocused on Ml rather than M2,which explains why their study 

overlooks the mechanism discussed here. 

In terms ofthe above model,the proposed argumentcan be reformulated as 

follows:the observed pattern ofrelationships between outside money,inside money. 

and output obtains ifthe ratio q is pro-cyclical.The key premise ofthe argument 

consists in a known fact,namelythatro> rg.Histoncally,the required reserve ratio on 

checkable(transactions)deposits was always higherthan the required reserve ratio on Q 

(quasi-money)balances,at least over the sample penod ofthis study.Currently, 

according to Fed’s ‘Regulation D’,rg equals zero. 

Now,assunung that a portfolio redistnbution occurs exclusively amongD assets 

andQ assets^,an increase in q(which,as noted,occurs pro-cyclically)implies a 

decrease inD and an increase in Q bythe same amount.However,since the reserve 

requirements on Q are smallerthan the reserve requirements onD,the corresponding 

decrease m Rd is larger than the increase m Rg.Ifthe demandfor credit ofthe private 

sector does notincrease,then excess reservesE would increase with the difference Rd-

Rg,and total reserves would be unchanged.However,the very first eventin our 

scenano,i.e the perceived opportunityfor higher output,implies a higher demand for 

credit.Having now higher excess reserves,commercial banks mayaccommodate this 

demand by increasing lending(and reducingEto the previous level or even lower).It is 

worth emphasizing that commercial banks have strong incentives to extend credit when 

holding excess liquidity.Idle resources are costly,since commercial banks’ balances 

^ This assumption,made to simplify the exposition ofthe mam argument,will be relaxed in PartFour, 
where the hypothesisformulated here is presented m more detail and empmcally tested 
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with the central bank do not earn interest. While banks are reluctant to extend credit 

(and mayindeed reduce lending)when the economy is slow,due to the nsk of 

accumulating bad loans,m an expanding economy banks rapidly transform any excess 

liquidity m loan assets. Undersuch circumstances,the money multiplier will increase 

following a decrease m the total reserves and therefore m base money^. 

The above argument will befurther elaborated in PartFour ofthis study,where 

the hypothesisformulated here is subjected to directempmcaltesting The assumption 

that portfolio redistnbutionsimply equal changes inD andQ will be relaxed.A formal 

analysis will show thatthe relationships observed here between outside money,output, 

and the money multiplier are consistent with more general patterns ofportfolio 

redistributions. 

Atthis pointIt IS interesting to notice that,underthe proposed scenario,a policy 

action would not be connected with outputchanges m the absence ofpnvate sector’s 

actions.A policy-induced increase in total reserves will be merely reflected m higher 

excess reserves.It is only when credit supply meetsthe increased credit demand 

(determined by perceived profit opportunities),that changesin outside money and the 

money multiplier will be connected with changesin output.In such cases,the growth 

rates ofoutput and base money move m opposite directions, while the growth rates of 

the money multiplier and output movein the same direction The relationship between 

output and base money,however,is negative only in the short run.In the long run. 

® Here,it is assumed that no change in currency in circulation(C)occurs However,under the 
circumstances,it is conceivable thatC may also decrease,since it is likely thatthe same type of 
incentives that tngger substitution ofQforD would also work towards diminishing currency holdings 
Thus,Q assets may be substituted for both C and D Ifthis happens,the effects on base money and the 
money multiplier would be augmented 
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 monetary basefollows the raise in output,due to output-induced increases in the 
I 

demandfor currency and transaction deposits(and therefore in required reserves). 
I 

Given the scenano descnbed above,two questions naturally anse.First,is it 

I 

likely thatthe q ratio is indeed pro-cyclical? Second,ifthis is actually the case,then 

whatfactors can explain this pattern*^ 

The first question is an empmcal one.Both the pattern found herefor the 

relationships between output,outside money and the money multiplier and the proposed 

explanation ofthis pattern are new m the literature Therefore,a new empincal 

investigation is needed to documentthe existence or otherwise ofthe assumed behavior 

ofthe key vanables.Somecorroborating evidence will be provided in PartThree,bythe 

finding that total reserves are negatively related to output. A direct investigation ofthe 

relationships between the q ratio and output,outside money,and the money multiplier is 

undertaken m PartFour ofthis study.Evidence will be provided that sample data are 

consistent with the scenano proposed here.In PartFour,some possible answers to the 

second question will also be explored.The proposed explanations will show thatthe 

negative relationships between outside money,on one hand,and output and the money 

multiplier,on the other hand,can be generated byfactors such as real demand and 

supply shocks,or by adjustments m the behavior ofthe pnvate sector(households. 

firms,and commercial banks). 

Whatare the causal implications ofthe empmcal findings at this stage ofour 

investigation?In general,causal interpretation ofempirical results is ambiguous.The 

dynaimc relationships between macroeconomic vanablesimply continuous and quasi-

simultaneous movements ofthese vanables.Itis practically impossible to detect 
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empincally a stnct sequencing ofeconomic events assigning the initial causal impulse 

to a certain vanable.Any such attemptcan be in pnnciple challenged as a“post hoc 
i 

ergo prompter hoc”fallacy.IRFs are a most useful tool for revealing the dynaimc 

behavior ofsome vanablefollowing the innovation m other vanables,butthey do not 

provide information about genuine causal ordenngs In this context,strong conclusions 

aboutthe direction of(structural)causality can only be relative. However,it is possible, 

based on corroborating evidencefrom exogeneity tests, vanance decomposition,and 

IRFs,to assess the consistency or otherwise between an assumed causal ordering and 

data. This is the approach adopted m this studyfor the interpretation ofthe empincal 

findings. 

Before presenting the conclusions ofthis Part regarding the assessmentof 

causality between money and output,two additional aspects need to be addressed.First, 

It happens that causality conclusions depend on each researcher’s interpretation ofthe 

conceptofcausality.This is so because the existing literature on genuine causal 

connections in economics is extremely scarce and hardly offers reliable assessment 

cntena.Therefore,ambiguities cannot be avoided.Toillustrate,one can argue that 

output or expectations about outputcause changes in outside money and the money 

multiplier.On the other hand,ifthe central bank and the banking system do not 

accommodate the movementsin the demand for credit,the financing ofthe new projects 

may be hindered unless deflation occurs.From this standpoint,one can argue that 

changes m monetary vanables cause(i.e. make possible or sustain)changesin output. 

Without a ngorous and widely accepted definition ofcausality,both positions may be 

held. 
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A second observation bnngs us closer to the conclusions ofthis essay. Assessing 

the causality between money and output,it is important to notice that there is no logical 

necessity requmng that causality runs m one direction or the other,or both ways. 

Logically,it is perfectly possible that directcausal connections between money and 

output do not exist. Changes m both money and outputcan beindependently caused by 

third factors^ Thefollowing analysis suggests thatthe evidence provided here seems to 

favor this conclusion. 

TheFEVD finding that base moneyinnovations have relatively high explanatory 

powerfor outputfluctuations,together with the result ofthe superexogeneity test,seem 

to be consistent with a causal connection runningfrom base moneyto output.However, 

theIRFresults indicate that the relationship between base money and outputis negative. 

A mechanical interpretation ofthesefindings in terms ofcausality would suggest that 

accelerations ofbase money growth cause slower output growth.Clearly,it is difficult 

to find theoretical arguments m defense ofthis conclusion.An alternative,more 

plausible interpretation ofthe empmcalfindings is therefore needed.The hypothesis 

formulated earlier suggests thatthe observed co-movements ofoutside money and 

output maynotbe the result ofdirect causal interactions between these vanables.These 

co-movementsimght rather be the common effects offactors that cause both portfolio 

redistributions among monetary assets and outputfluctuations.The investigation in Part 

Four will further examine the interactions between money and output,by properly 

taking into accountthe implications ofportfolio redistnbutions.The results will show 

that,while the negative relationship between outside money and outputis robust across 

model specifications,the explanatory power ofoutside moneyfor output drops 
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substantially!when the ratio ofquasi-money to transactions deposits is explicitly 

included in the model Asthe overall results ofthe entire investigation will show,the 

evidence consistent with direct causal connections between money and output is very 

weak. 

As will be argued in detail m PartThree,changes m base money do notcapture 

accurately the intentional actions ofthe policy makers.While certainly affected by 

policy actions,base moneyfluctuations are also caused byfactors beyond the control of 

monetary authonties Therefore,the findings m this Partcannot generate complete 

conclusions on policy issues.However,the earherinterpretation ofthe results suggests 

that it IS unlikely that policy-induced increases in monetary base will befollowed by 

outputincreases,ifnot met by a higher credit demandfrom the pnvate sector.Such 

actions will befollowed by mere increases m the excess reserves ofthe banking system. 

When excess liquidity in the banking system lasts long enough,the incentives ofbanks 

to lend and ofthe pnvate sector to borrow mayincrease even in the absence of actual 

conditionsfor higher output.Undersuch circumstances,inflationary pressures are likely 

to mount up.This possibility suggests thatthe policy actions ofthe central bank should 

be consistent with real economy’s potential.An effective “cooperation” between the 

monetary policy actions and the real economy require pnce or inflation stability. Were 

this condition not met,the credit demand signalsfrom the pnvate sector to the policy 

maker would be confusing.The signal may be interpreted either as increased output 

potential,case that requires an accommodating policy,or as adjustments to inflation,in 

which case a contractionary policy might be appropnate.Undersuch conditions,it is 

obvious thatthe policy signal sent back to the pnvate sector would itself be ambiguous. 
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Thefindings in PartTwo and their interpretation suggestthe directions of 

further investigation ofthe relationships between monetary and real vanables.It was 

argued earlier that base money might not be the appropnate measure of voluntary policy 

actions.PartThree will investigate the connections between output and a policy 

variable that is more discretionary than monetary base,namely the proportion of 

borrowed reserves in total reserves ofthe banking system.Theinterpretation ofthe 

evidence provided here includes the assumption thatthe fluctuationsin the ratio of 

quasi-money to transactions deposits play an importantrole in shaping the observed 

pattern ofthe short-run relationships between output,outside money,andinside money. 

Empmcaltesting ofthis assumption will be undertaken in PartFour. 
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Chapter Six 

Conclusions 

PartTwoinvestigates the interactions between the monetary vanables and 

output,in aframework based on the explicit distinction between the outside and the 

inside components ofmoney This theoretically acknowledged decomposition is widely 

neglected m the existing empmcal literature. Compared to thefew studies that do 

employ this decomposition(forinstance,Manchester,1989 and Cagan,1993),this 

paperimproves the econometric modeling procedures.Specifically,a vector error 

correction modelis used instead ofa VAR m first differences or a single-equation 

framework,exogeneity is tested rather than assumed,and the innovation accounting 

results are based on a structural VARA^CM approach rather than a Choleski 

decomposition. 

The dynamic relationships between output,inflation,the real interestrate. 

outside money,and the money multiplier were investigated over the penod 1960.1-

1997.4,by means ofcomtegration analysis. Granger-causality tests,and innovation 

accounting. 

Thelong run and shortrun relationships between the key vanables are identified 

and separated by means ofcointegration analysis.It isfound that the long run 

equilibnum relationship between the vanables ofinterest does notinclude the money 

multiplier.This implies that the other vanables do not react in the long run to changes 

in the money multiplier 
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Exogeneity analysis indicate that outside money and the interest rate are weakly 

exogenous,whereas output,inflation,and the money multiplier are endogenous 

vanables Found to be strongly exogenousfor output,base money might be a useful 

leading indicator of business cycles.In addition,outside moneyis superexogenousfor 

the output equation.This result implies that monetary policy actions that affect base 

money mayinteract to a certain extent with changes in output. 

Further results indicate that both outside money and the money multiplier 

Granger-cause output,whereas results regarding aggregate money(M2)are ambiguous. 

Thisfinding emphasizesthe importance ofthe distinction between outside and inside 

moneyfor macroeconomic research. 

As opposed to earlier findings based on standard VARs,evidencefrom VECM 

showsthat outside moneyinnovations explain a substantial proportion ofthe vanance 

ofoutput,exceeding the explanatory powerofthe money multiplier and,at close 

honzons,that ofthe interest rate.It will be shown in PartFour how this particular result 

IS altered in a model thatincludes the ratio ofquasi-money to transactions deposits as a 

relevant vanable 

In the shortrun,innovations m outside money are related to innovations of 

opposite sign in outputand the money multiplier.This result has never been reported m 

the previous literature.Theimplications ofthis finding representthe mostimportant 

positive result ofPartTwo.They show that empiricalstudies thatignore the 

decomposition ofmoney into outside money and inside money cannot warrant valid 

conclusions aboutthe effectiveness ofmonetarypolicy.Since monetary policy is 

pnmanly associated with changes m outside money rather than the money multiplier. 
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and these components behave differently in relation to output,the behavior ofaggregate 

money cannot have an independent relationship with output. 

An interpretation ofthe reported relationship between outside money,the money 

multiplier,and output was offered.The mam idea ofthe interpretation is that the 

observed pattern obtains ifthe ratio ofquasi-moneyto transactions deposits,reflecting 

portfolio redistnbutions among monetary assets,is pro-cyclical. 

Subjectto the caveatsimposed bythe conceptual ambiguities that persist in the 

literature on general and econoxmc causality,the evidence here seemsto favorthe 

conclusion that changes m money and output are independentlycaused bythird factors. 

Under alternative interpretations,however,acase can be madeforreciprocal causality. 

The conclusions based on thefindings ofPartTwo are provisional in the 

contextofthe whole study.Parts Three and Four will furtherinvestigate the interactions 

between the monetary and the real sector ofthe economy.PartThree will switch the 

focusfrom the relationship“money-output”to the relationship “monetary policy-

output” PartFour will reexamine the interactions between money and output bytaking 

into accountthe influence ofportfolio redistnbutions on monetary dynamics.Thefinal 

conclusions ofthe study will be based on the combined evidencefrom all stages of 

investigation 
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Chapter One 

Introduction 

Is monetary policy able to stabilize shortrun output fluctuations'^ This is the 

cntical question that connects the monetary theory with the practical problems of 

policy-making.For along time,economists used to seek the answer by assessing the 

neutrality or otherwise ofmoney with respectto output vanations.Theidea underlying 

this approach was thatchangesin moneysupplyreflect primanlyexogenous monetary 

policy actions. Morerecently,however,a numberoftheoretical and empmcalstudies 

(for instance,Meulendyke,1989,and Strongin,1995)challenged this idea,arguing that 

the stock ofmoneyis to a considerable extent determined byfactors beyond the control 

ofthe monetary authonties.Therefore,the effectiveness ofmonetary policy and the 

non-neutrality ofmoneyshould be seen as distinct issues.Iffactors otherthan policy 

actions determine changes m the money supply,then the policy effects on output ought 

to be assessed independently ofthe relationship between money and output. 

Moreover,for monetary policy to be effective for output stabilization,its non-

neutrality ISjust a necessary,butnotsufficient,condition.To be useful,monetary policy 

actions need to produce predictable effects. As Milton Fnedman forcefully pointed out. 

policy actions may be able to affect output(non-neutrality),but,ifthe effects are not 

predictable,the desired policy results cannot be reliably achieved. 

Even after the distinction money - output versus monetarypolicy-output 

relationships is acknowledged,the question still remains how to identify properly 

monetary policy actions.In this study,the investigation ofthe effectiveness of monetary 
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policy identifies policy actions as the proportion ofnon-borrowed reserves in total 

reserves ofthe banking system(NBRX),as proposed by Strongin(1995). 

Four mam questions are addressed m this study.First,the exogemty ofthe 

proposed policy measure is tested.Exogeneity ofthe policy vanable with respectto the 

target vanable(output)implies that policy actions can be undertaken independently of 

the changesm the target.Exogeneity is therefore a prerequisite for policy effectiveness. 

Next,the effectiveness ofpolicy actions is questioned.An effective monetary 

policyinstrumentshould meetthree conditions.First,the vanable m question should be 

to a large extent underthe control ofthe monetary authonties.Second,it has to be 

superexogenousforthe target vanable,m the sense that changesin(the mean and 

vanance of)the instrument should notchange the parameters ofthe equation for the 

target variable^ In other words,the policy action should not alter the behavior ofthe 

economic agents(see Lucas,1976).Third,changes in the policy vanable should 

Granger-cause(i.e. predict)changes m the target^. AsEncsson et al.(1998)argue. 

“without Granger causalityfrom instruments to targets,policyis unlikely to be 

effective,” since the achievementofthe desired effects require predictability.Following 

Meulendyke(1989)and Strongin(1995),it is argued in this study that the first 

condition,namely controllability,is fulfilled by the policy measure adopted here. 

NBRX.Thefulfillment ofthe remaining conditions is subjected toempincal testing 

Specifically,the project will analyze the extent to which policy actions alter the pattern 

'Superexogeneity implies weak exogeneity 
^ The reader should bear m nund that,m spite ofits name,a Granger-causality test does nottestfor 
genuine causality A variable X Granger-cause a vanableY when,m a regression ofY on other variables, 
the inclusion ofXamong the regressors improves the predictability ofY 
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ofeconomy’s responses to changes in monetary vanables,as well as the predictability 

ofimpactsfrom the policy instrument to the target. 

A third objective ofthe investigation is to evaluate the sign ofthe shortrun 

relationship between policy actions and outputchanges.This result is relevantm 

assessing the adequacy ofthecommon beliefthatexpansionary policy actions may 

induce outputincreases. 

Finally,the magnitude ofthe actual policy effects on output will be evaluated.In 

general,empincalinvestigations cannot settle controversies regarding the direction of 

genuine causal relationships.However,to assess the desirability ofpolicy actions,it is 

importantto evaluate the economic significance ofpolicyimpacts on output,m case a 

genuine causal relationship,runningfrom policy to output,exists.In other words,while 

wecannot be sure that policy genuinely causes output,it is still useful to know how 

significant the policyimpactsimght be,m case the assumed causal relationship exists. 

Therelevance ofthe potential effects ofpolicy on output,contingenton the existence of 

the causal connection,is evaluated here by means offorecast error variance 

decomposition(FEVD).Ifthe empincal evidencefromFEVD is notinconsistent with 

substantial impacts ofpolicy on output,then a casefor stabilization policy can still be 

made,hoping thatthe theoretical assumption that policy causes outputis correct.On the 

other hand,ifthe potential policy effects are negligible,then a policy-induced 

stabilization maynot be worth pursuing. 

The investigation is carried out m a vector error-correction framework.Unlike 

standard VAR models,a vector error-correction model(VECM)distinguishes between 

the shortrun dynaimcs and the long run relationships between the vanables ofinterest. 

86 



This feature is particularly desirable when assessing the competing business cycle 

theones,which are focused on the short run interactions between the key 

macroeconomic vanables. 

The results will show that the policy vanable identified here,namely the 

proportion ofnon-borrowed reserves m the total reserves ofthe banking system 

(NBRX),IS unlikely to be effectivefor output stabilization. While NBRXis exogenous 

with respectto the target variable,policy actions do notinduce predictable effects on 

output.Policyineffectiveness is further documented by the finding thatinnovations m 

the policy vanable explain a very small proportion ofoutput vanations. Moreover,the 

short run relationship between NBRXand output appears to be negative.This pattern is 

consistent with a countercyclical and ineffective policy,rather than with an effective 

policy. 

The remainder ofPartThree is organized asfollows.ChapterTwo presents the 

problems raised bythe identification ofmonetary policy actions and offers theoretical 

justification for the policy measure adopted.It is argued thatNBRXfulfills the first 

condition required by an effective policy instrument.The empincal investigation that 

follows aims at testing for the fulfillment ofthe remaining conditions.Chapter Three 

outlines the specific questions ofthe empirical investigation,together with the 

methodology used to answer these questions,and presents data specifics The 

estimation steps and the results are presented and interpreted in ChapterFour.Chapter 

Five compares results across PartsTwo and Three.Implications ofthese results are 

extracted Chapter Six concludes. 
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ChapterTwo 

Identification ofMonetary Policy Actions 

2.1.The Traditional Approach 

Mosttheoretical and empirical studies identify monetary policy actions with 

changes in some monetary aggregate,such as base money,Ml,M2,and so on.This 

approach onginatesin a simple model ofthe money market,where the moneysupply 

function IS depicted as a vertical curve in the moneystock-interest rate space.This 

representation implies that moneysupply is an exogenous variable underthe complete 

control ofmonetary authonties.Therefore,changes m the equilibnum value ofthe 

money stock coincide with monetary policy actions.Forempincal studies investigating 

the effects ofmonetary policy on output,this approach suggests a straightforward 

measure ofpolicy shocks,namelythe innovations(i.e. error terms)m the stochastic 

moneysupply equation.Following this tradition,even empincal studies testing the 

implications ofmore sophisticated theoretical models continue to identify policy actions 

as changesin the monetary aggregates. 

However,the traditional approach is questionable since moneysupply,upon 

closerinspection,appears to be largely endogenously determined.Decomposing the 

money supply into outside money(monetary base)and inside money(orthe money 

multiplier)helps clanfy the issues.Theoretical models m theRBCtradition pointto the 

endogeneity ofinside money,whose changes are driven byreal shocks(forinstance. 

Plosser,1989,and Freeman and Huffman,1991).The money multiplier endogeneity 

was also documented byempincal studies such as Gauger and Black(1991)and Gauger 
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(1998).Moreover,the process generating outside moneyis itselfsubject to non-

discretionary(i.e. non-policy)influence.Base moneyis the sum ofcurrency in 

circulation and total reserves ofthe banking system It is known that the central bank 

fully accommodates public’s demandfor currency.Further,as Meulendyke(1989)and 

Strongin(1995)argue(see next section),changesin the supply oftotal reserves are to a 

large extent responses to demand fluctuations. 

Under the circumstances,with multiple influences on inside and outside money. 

changesin monetary aggregates do not serve as accurate measures of monetary policy 

actions.The above arguments do notimply that policy is completely passive or 

accommodative.Whatthey suggestis that,in orderto identify voluntary policy actions, 

a different proxy than changes m monetary aggregates should be employed. 

Aware ofthe problems raised by the monetary aggregates,some researchers 

chose to measure monetary policy shocks bychanges in interest rates(for instance. 

Sims,1992,and Bemake and Blinder,1992).Undercertain assumptions aboutthe 

central bank’s behavior,namely interest rate targeting rather than monetary aggregate 

targeting,this solution seems appropnate.However,interestrate measures ofmonetary 

policy actions pose the same type ofendogeneity problems as monetary aggregates do. 

Changesin interest rates are certainly caused by otherfactors besides policy 

innovations,such asfluctuations ofthe demand for loanablefunds,expectations, 

balance ofpaymentsflows,portfolio adjustments etc. In empincal work,controlling for 

the influence of all these factors(some ofwhich are unobservable or hardly 

quantifiable)is an extremely difficult task 
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Facing these problems,some researchers abandoned the traditional approach. 

looking for more direct measures ofintentional policy actions.Romer and Romer 

(1989)identified exogenous monetary policy innovations with significant decisions 

taken by the Federal Open MarketCommittee(FOMC).Theyread the Records of 

Policy Actions and the minutes oftheFOMC,m order to identify those decisions by 

Fed officials to fightrecessions and inflation.However,this solution was cnticized. 

among others,by Hooverand Perez(1994),who argue that“a world m which the Fed 

only announces intentions to act cannot be distinguishedfrom onein which it in fact 

acts. 

Somerecent work singles outthe idea that an appropnate measure ofpolicy 

innovations shouldfocus on non-borrowed reserves ofthe banking system. 

Distinguishing the Fed’s control overthe non-borrowed reservesfrom bank borrowing 

atthe discount window,this approach better capturesFed intentions on monetary 

policy.The particular solution proposed by Strongin(1995),to identify policy actions. 

is adopted in this paper.Arguments pointing to the endogeneity oftotal reserves,as well 

as the specifics ofStrongin’s solution are presented m the next section. 

2.2.TheMix ofReserves asaPolicy Measure 

Asindicated,the problems raised by identifying monetary policy actions with 

either monetary aggregates or interest rate innovations strongly suggestthe need for 

alternative solutions. 
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The elements ofoutside money* are an obvious starting point Since the stock of 

currency in circulation is clearly endogenous,closer attention was paid to the total 

reserves ofthe banking system.A possible decomposition oftotal reserves(TR)is into 

borrowed reserves(BR)and non-borrowed reserves(NBR)^. BR represents that part of 

TR that commercial banks are borrowingfrom the central bank at the ‘discount 

window’ NBR is that part ofreserves that is created by the central bank through open-

market operations.Eichenbaum(1991)and Chnstiano and Eichenbaum(1992)suggest 

thatinnovations m the level ofnon-borrowed reserves are the appropnate policy 

measure,sinceFed can control the NBR better than any other monetary aggregate. 

Strongm(1995),shows that this argumentis not sufficient; after all,the same 

argument was offeredfor base moneyitself. Moreimportant,the level ofnon-borrowed 

reserves is partially determined by Fed’s accommodative actions meeting the changesin 

banks’demand forreserves.Thesame endogeneity problem encountered m the case of 

broader monetary aggregates anses when policy actions are measured by the levels of 

reserves.However,Strongm argues thatthe mixBR -NBR,i.e. their sharesin total 

reserves,can properly identify intentional policy actions. 

Two key propositions underlie Strongm’s(1995)suggested identification of 

monetary policy actions-

(1)Innovations in the level oftotal reserves represent,to a large extent,the 

Fed’s accommodation to innovations m the demandfor total reserves. 

Outside money=Base money=C+TR,whereC=currencyin circulation,and TR=total reserves 
held by commercial banks with the central bank Base money is also known as‘high-powered money’ 
^The alternative decomposition,employed in the first essay ofthis paper,is the following 

TR=Rd+Rq +E,whereRd=required reserves on checkable deposits,Rq=required reserves 
on non-Ml elements ofM2,andE=excess reserves 
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(2)Intentional(i.e. non-accommodative)policy actions are earned outthrough 

changes in the mix ofborrowed-non-borrowed reserves supplied by the 

Fed.TheFOMC’s policy directive labels this type of action as ‘the degree of 

pressure on reserve positions’. 

Proposition(1)is based on the fact that bank reserves are supplied by theFed 

through both open-market operations and the discount window,as well as on 

institutional ngidities ofthe Federalfunds market. Asshown by Meulendyke(1989)in 

hercoverage ofmonetary policyimplementation,commercial banks have severely 

limited shortrun control overthe level ofdeposits.Therefore,their demandfor required 

reserves is highly inelastic m the shortrun.Meulendyke argues that; 

...[The]banks adjustment options to areserve excess or shortage are in 
actuahty quite liimted.Banks confronting a shortage would have several 
possible options,but mostofthe options would be impractical to carry outin 
such a shorttime penod....When non-borrowed reserves within a reserve 
maintenance penod are insufficient to meetthe demand,the banking system as a 
whole has no practical alternative to borrowing more reserves at the discount 
window.^ 

Theimplication ofthis ngidity is thatthe existence ofthe discount window 

provides automatic accommodation ofbanks’demand for reserves.How is then 

proposition(2)justified if banks are ultimately provided with the needed reserves?The 

answeris that a genuine supply shock affects depositcreation via an interestrate effect. 

Banks are generally reluctantto borrow from the discount window,since this “involves 

exercising a nontransferable option to borrow again in the nearfuture”(Strongm,1995). 

^ Meulendyke(1989),quoted m Strongm(1995) 
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When the Fed reduces the supply ofreserves through open-market operations(a 

contractionary policy shock),banks first attemptto meettheir demand for reserves on 

the Federal funds market.Nevertheless,for the banking system as a whole,the supply 

ofreserves falls short ofthe demand,bidding up the Federalfunds rate. When the 

interest rate is high enough,the banks overcome their reluctance to borrow atthe 

discount window,and the demand for reserves is thus accommodated.However,the 

increase in the interest rate will subsequently reduce lending and deposit creation(and 

therefore the money multiplier). Notice thatthe contractionary effect ofthe policy 

action is notimmediate(due to the accommodation ofcurrentdemandfor reserves 

through the discount window);rather it occurs with a lag,after the interest rate effectis 

altering next penod’s demandfor required reserves.In other words,the supply shortage 

ofreserves is induced with alag. 

Strongm formalizes the argumentasfollows. 

UnBR= Vs+(t) Vd (2.1) 

Ubr =-Vs+(1 -(t)) Vd (2.2) 

UtR =UNBR+UBR=Vd (2.3) 

where unbr=the innovation in NBR,Ubr=the innovation m BR,Utr=the innovation 

in TR,(j)=the proportion ofthe demandfor bank reserves thatFed is accommodating 

through open-market operations,Vs=the supply ofreserves shock(i.e,the actual 

voluntary policy action), Vd=the demand for reserves shock,and time subscnpts are 

omitted. 

Equations(2.1)and(2.2)show thatthe central bank accommodates the demand 

for reserves through open-market operations and the discount window in proportions (j) 
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and,respectively,(!-((>) A voluntary policy action does not affect the level ofTR 

contemporaneously,since the actual demand for reserves is accommodated through the 

discount window.Notice that the supply shock,Vs,has opposite signs in these 

equations.Asshown below,this assumption can be relaxed without affecting the main 

conclusions Equation(2.3)shows that policy innovations are cancelled outm total 

reserves innovation such thatthe shocks to total reserves reflect pure demand shocks 

Since only u’s,but not v’s,can be directly observed,policyshocks can be 

empmcally identified by the changesin the relative shares ofNBR and,respectively. 

BRin TR.From equations(2.1)and(2.2)itfollows that an expansionary policy(i.e. a 

positive Vs)increases the ratio NBR/TR and reduces the ratio BR/TR"^. 

The above argumentis based on the extreme assumption that the demandfor 

reserves is completely accommodated through the discount window.Therefore,the 

policyshocks do not have anycontemporaneous effect on total reserves(since Vs has 

opposite signs m unbr and ubr).This assumption can be relaxed(as Strongm,1995, 

showsin the appendix ofhis study),allowingforsomeincomplete accommodation.In 

this context,the equations(21)-(2.3)become: 

Unbr= Vs+(j) Vd (2.1’) 

Ubr =-(1-Y)Vs+(1-<t))Vd (2.2’) 

utr =unbr+ubr= Vd+YVs (2.3’) 

where0<y< 1. 

Notice that achange m (]) will also change the ratio NBR/TR Although in the modelofequations(2 1) 
-(23)(]) representsjust a proportion in which demand is accommodated through NBR versusBR,its 
change would alter the ‘degree ofpressureon reserves’ and would induce thesame type ofinterest rate 
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This more general specification does notchange in any way the identification of 

policy actions as innovations in the share ofNBR in TR.However,it maybe more 

realistic m the context ofquarterly data(as employed in this study,whereas Strongin’s 

study uses monthly data).Theempincal investigation in this paper will therefore be 

consistent with theframework ofequations(2 r)-(2.3’)^. 

This study will adoptthe identification ofmonetary policy actions as changes m 

the proportion ofnon-borrowed reserves in total bank reserves(NBRX),in order to 

investigate the effects ofmonetary policy on econoimc activity.In this context,a policy 

stimulus IS identified as a positive innovation m NBRX,i.e. a decrease in the degree of 

pressure on reserves.More specifically,the central bank increases the proportion of 

bank reserves provided through open-market operations,thus reducing the excess 

demand on the Federalfunds market and banks’recourse to the discount window.The 

resulting decrease in the interest rate induces the intended expansionary effect on credit. 

The solution adopted here circumvents to alarge extentthe endogeneity problems 

created by the use ofalternative policy measures. The next chapter presents the main 

questions asked in this study,reformulated in terms ofthe adopted policy measure,the 

procedures used to answerthese questions,and data specifics. 

effects as a non-zero Vj Therefore,changes in (j)also qualify as policy actions It is importantto notice 
thatthe specification ofpolicy suggested in the text accounts for both types ofpolicy actions 
^ More important,asshown m ChapterFour,results indicate a statistically sigmficant contemporaneous 
effect ofthe policy variable on TR Therefore,the subsequentidentification ofstructural disturbancesin 
the VECM will be consistent with equations(2 V)-{2 3’)rather than(2 l)-(2 3). 
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Chapter Three 

Objectives,Procedures,and Data 

PartTwoinvestigated the relationship between money and output,based on the 

decomposition ofthe total money stock into outside money and inside money(captured 

by the money multiplier).Here,the main goal ofthe investigation is to assess the effects 

ofmonetary policy on output.As argued earlier,the questions asked in Parts Two and 

Three are different,since changesin moneydo notalways representintentional 

monetary policy actions.Following the solution proposed by Strongm(1995),the latter 

are identified by the innovations m the mix ofnon-borrowed-borrowed reserves 

provided by theFed to commercial banks,more specifically the innovations in the share 

ofnon-borrowed reserves(NBR)m total reserves(TR). 

Four main questions will be addressed m this investigation.First,formal tests 

for weak exogeneity are employed to assess ifthe policy measure proposed(NBRX)is 

indeed exogenousfor output.The weak exogeneity ofthe policy variable,implying that 

the directfeedback ofoutputto NBRX is negligible,is a prerequisite for policy 

effectiveness.It also means that the outputequation can be estimated conditional on 

given values ofNBRX,afeature thatimproves the stochastic properties ofthe empincal 

model(Hams,1995). 

The second important question asked is:DoesNBRX meetthe conditionsfor an 

effective policy vanable aimed at short-run output stabilization? An effective monetary 

policy instrument should meetthree conditions.First,the vanable m question should be 

to a large extent under the control ofthe monetary authonties Second,it hasto be 
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superexogenousfor the target vanable,m the sense that changes in(the mean and 

vanance of)the instrument should notchange the parameters ofthe equation for the 

target vanable’.In other words,the policy action should not alter the behavior ofthe 

economic agents(see Lucas,1976).Third,changes in the policy vanable should 

Granger-cause(i.e predict)changes m the target. AsEncsson et al.(1998)argue, 

‘without Granger causalityfrom instruments to targets,policy is unlikely to be 

effective’,since the achievementofthe desired effects require predictability.It was 

argued m ChapterTwo that,unlike alternative policy measures used m the literature 

(such as vanous monetary aggregates orthe interest rate),NBRX meets the condition of 

being tightly controlled bythe central bank Thefulfillment ofthis condition cannot be 

tested empincally.The arguments presented earlier are based on careful analyses ofthe 

Fed’s procedures and ofthe workings ofthe banking system,such as those provided by 

Meulendyke(1989)and Strongin(1995).Theempincalinvestigation here is aimed at 

testing the fulfillment ofthe superexogeneity and predictability conditions,required by 

the effectiveness ofNBRX as a policy instrument. 

The third main objective ofthe investigation is to assess the sign ofthe short run 

relationship between policy actions and changes m output.A positive sign ofthis 

relationship would suggest the possibility that expansionary policy mayinduce output 

increases.A negative sign would be consistent with a countercyclical butineffective 

policy 

The final important question asked in this essay is:How significant are policy 

actions for output vanations? Contingenton the otherfindings ofthis essay,the answer 

Superexogeneity implies weak exogeneity 
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to this question may suggest a desirable conductfor monetary policy.To illustrate,if 

NBRXisfound to be an effective policy instrument and the policyimpacts on output 

are substantial,then active stabilization policies are recommendable.Alternatively,if 

the policyimpacts are substantial but not predictable,then stabilization policiesinvolve 

the nsk ofadverse effects on the economy.Finally,ifthe policy effects are ofa 

negligible magnitude(whetherthey are predictable or not),then stabilization policies 

may not be worth pursuing. 

Theinvestigation is carried outm a vector error-correction framework(VECM). 

Compared to a standard VAR approach,a VECM allows the separation ofthe shortrun 

and long run relationships between the variables ofinterest.Thisfeature is importantfor 

focusing the analysis on the shortrun interactions between the variables ofinterest,as 

required bythe assessmentofbusiness cycle theones. 

The first stage ofthe investigation,cointegration analysis, will identify the long 

run relationships between the vanables ofinterest,in order to isolate them from short 

run dynaimcs.Atthis stage,weak exogeneity tests will answerthe first question. 

showing ifNBRXis weaklyexogenous and ifoutputcan be estimated conditional on 

NBRX.Weak exogeneity is also a necessary condition for superexogeneity.The 

remaining analysis willfocus on the short run relationships. 

It was argued in the previous section thatNBRX fulfills the condition ofbeing 

under the direct control ofthe monetary authonties(unlike the monetary base).The 

second mam question m Part Three regards thefulfillment ofthe superexogeneity and 

predictability conditions.This second question is answered by means of 

superexogeneity and Granger-causality tests. 
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Innovation accounting based on a structural decomposition ofVECM 

innovations will provide answers to the remaining questions ofthe analysis.Impulse 

responsefunctionsfrom the VECM will show the path ofoutputchanges following an 

innovation in the policy vanable,revealing the sign ofthe relationship between NBRX 

and real GDP.Forecast error vanance decomposition will measure the significance of 

policy shocks m explaining outputfluctuations. 

Theinvestigation is based on quarterly datafor the U.S.overthe penod 1960.1 

-1997.4.The VECMincludes thefollowing vanables.(i)RealGDP(m logs),as a 

measure ofoutput,(ii)The spread between the 3-month Treasury bill rate and the‘own 

return ofmoney’,i.e.the weighted average ofthe rates received on assets included in 

M2,(ill)The(log ofthe)money multiplier,calculated as the ratio ofM2aggregate to 

St.Louis monetary base;(iv)Total reserves ofthe banking system,specified as 

TRt/TRt-i,whereTR represents total reserves adjusted forchangesin reserve 

requirements (v)The policy measure,labeled NBRXand specified as NBRi/TRn, 

whereNBR represents non-borrowed reserves as reported by the Board ofGovernors^. 

The specification ofthe lasttwo vanables assures the comparability ofthe 

results here with those obtained by Strongm(1995).The normalization ofboth TR and 

NBR bythe lag ofTR achieves simultaneously the objectives ofproviding an index for 

TR and a measure ofpolicyinnovations as the proportion ofNBR m TR. 

The reader is reminded that PartTwofocused on the relationship between 

money and output,whereasPartThree investigates the interactions between monetary 

^Data are obtained fromFRED,the database ofthe FederalReserveBank ofSt Louis 
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policy and output.Since the results ofParts Two and Three should be combined to 

understand the complex dynamic relationships between the monetary and the real sector 

ofthe economy,it is worth comparing the vanables employed in both investigations.As 

compared to PartTwo,here the total reserves and the policy measure NBRX are 

included as relevant vanables,whereas base money and the inflation rate are excluded 

from the model.The results m PartTwoindicate thatinflation rate has verylow 

explanatory powerforthe variations in other vanables Substituting the mix ofreserves 

for base moneyreflects the change m focusfrom moneyto monetary policy.Since total 

reserves represent an importantcomponentofbase money,the inclusion oftheformer 

in the analysis here provides a bndge between the results ofParts Two and Three and. 

moreimportant(as explained later)allows corroboration ofsome keyfindings m Part 

Two.Finally,including the money multiplierin both analyses reflects the importance 

attached m this studyto the analytical decomposition ofmoneyinto outside and inside 

money. 

The results in PartsTwo and Three will be comparedfor consistency.Ajoint 

interpretation ofthese results will provide some useful insights on the dynamic 

relationships between the monetary and the real sector ofthe economy.The results of 

the analysis are presented m the nextchapter. 
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ChapterFour 

Estimation and Results 

The main goal ofthis investigation is to assess the nature and strength of 

monetary policyimpacts on output,based on U.S.economy data over the penod 

1960.1-19974.The monetary policy measure employed here is the proportion ofnon-

borrowed reserves m the total reserves ofthe banking system(NBRX).Ascompared to 

the alternative policy measures employed m the existing literature,NBRX better 

captures the intentional actions ofpolicy makers Therefore,NBRX fulfills one ofthe 

conditions required by an effective pohcyinstrument.Thefulfillment ofthe othertwo 

conditions,namely superexogeneity and predictabilityfrom instrumentto the target 

(output),IS subjected to empirical testing here.Two specific questions are addressed to 

this purpose.First,the weak exogeneity ofNBRX with respectto outputis tested. Weak 

exogeneity is a prerequisite forNBRX superexogeneity Weak exogeneity also allows 

conditional estimation oftheendogenous vanables,afeature thatimproves the 

stochastic properties ofthe empincal model.Contingent on the results ofthe weak 

exogeneity test,direct tests for superexogemty and predictability(i.e. Granger-

causality)will be performed in the second stage.The third specific question addressed 

is the sign ofthe shortrun relationship between policy actions and outputchanges.This 

question is answered by the analysis ofimpulse response functions(IRFs).Finally,the 

magnitude ofpolicyimpacts on outputis assessed by means offorecast error variance 

decompositon(FEVDs) 
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The sequence ofresults aimed at answenng these questions is presented below 

together with the econometnc procedures employed.Since the same procedures are 

used in PartTwo,they will be discusses m less detail m this section,for a more detailed 

descnption,the reader is referred to Section 1 2in PartOne and ChaptersTwo and 

Three ofPartTwo. 

The multivanate analysis includesfive vanables:real GDP(Y),the interest rate 

spread measunng the opportunity cost ofholding M2balances(R),the money 

multiplier(MM),the index oftotal reserves(TOTR)measured as TRi/TRn,and the 

policy vanable(NBRX),measured as NBRt/TRt-i.Y andMM are expressed in logs 

The interactions between NBRX andY are ofpnmaryinterest here.Theoretical 

considerations that predict strong interactions between NBRXand Y,on one hand,and 

TOTR,R,andMM,on the other hand,motivate the inclusion ofthe latter as relevant 

variables. While innovations in NBRXrepresent policy shocks,TOTR innovations 

capture pnmanly shocksto the demand ofbank reserves,as argued in Chapter Two.In 

addition,the sign ofthe relationship betweenTOTR and Y will provide an indirect test 

ofthe sign ofthe relationship between base money and outputfound m PartTwo,since 

TOTR represents an important componentofbase money.Various theones also predict 

shortrun interactions between policy actions and the interest rate(R),as well as 

between Y and R.In addition,previousempmcalstudies(forinstance,Sims,1986,and 

Litterman and Weiss,1985)documented the importance ofinterest rate innovations in 
7 

explaining output vanation.Manytheones also assume a close relationship between 

inside money,captured here by the money multiplier,and output.However,the vast 

majonty ofprevious empmcalstudies neglected the decomposition ofthe total money 
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stock into outside money and inside money.Therefore,the assumption ofstrong 

interaction between MM andY received little empmcal confirmation.The analysis 

here,as well as that m PartsTwo and Four,aims to assess the strength ofthis 

interaction. 

The investigation is earned out m a VECMframework,which allows the 

analysis ofshortrun dynaimcs m isolation from the long run relationships between the 

vanables ofinterest.In contrast,a standard VAR analysis does not allow such a 

distinction.Therefore the conclusions regarding the shortrun dynamics,relevantfor the 

assessment ofbusiness cycle theones,maybe obscured by the interference with the 

long run relationships,as reflected in the co-movements ofthe variables measured m 

levels.The VECM,while taking due accountfor the long run(comtegratmg) 

relationships for model estimation,represents the shortrun dynamics m theform of 

relationships between first differences.The coefficients ofinnovation accounting (IRFs 

and FEVDs),used to assess the pattern ofshortrun dynamics,are appropnately denved 

from the shortrun part ofthe model,estimated conditional on the long run relationships 

(and the weaklyexogenous vanables).Shortly,more specific details will further clanfy 

this methodology. 

Some preliminary analysis is necessary to assess the orderofintegration ofthe 

vanables ofinterest. Augmented Dickey-Fuller unitroot tests(Dickey and Fuller,1981) 

for both levels and first differences revealed thatR,TOTR,and NBRX are 1(0)whereas 
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Y and MM are 1(1)^ Since there are no 1(2)vanables,the conditionsfor the validity of 

the subsequent cointegration analysis are met. 

The investigation starts with the most general data generating process(DGP), 

namely a standard(unrestncted)VAR.In the spmtofthe general-to-specific modeling, 

a senes ofrestrictions are tested and imposed on the initial model. 

The first step involves the choice ofthe lag length for the VECM.VARs with 

12,8,and4lags were estimated.Likelihood ratio tests for reduced lags structurefrom 

12to8andfrom 12to4lags were performed.The p-values obtained were,respectively. 

0.008 and0.18,leaving a choice between 12and4lags.Since the 12lag model 

performs significantly betterin terms ofresidual analysis(normality,no serial 

correlation,and no heteroskedasticity),it is the final choice.The decision isjustified by 

the factthatthe validity ofmostsubsequenttests requires white noise errors m the 

maintained hypothesis.It is worth noticing that a 12lag model preserves the same lag 

structure as the model ofPartTwo. 

To perform comtegration analysis,the standard VARis reparametenzed as a 

vector error-correction model(VECM); 

Ayt=rlAyt-i +...+Tk-iAyt-k+i +Ilyt-k+Ut (4.1) 

where Aytis the vector includingDNBR,DTOTR,DR,DY,andDMM,i.e.the first 

differences ofthe vanables ofinterest,E=-(I-Ai-...-A,),(i= 1,...,k-1),IT=-(I-

Ai-...-Ak),andIis an identity matnx oforder n (in this case n=5) 

ADFtests were run with the URADFprocedure in RATS,that chooses the optimal lag length for the 
ADFregression using theBIC model selection critenon 

104 



As argued earlier,the advantage ofa VECM over a standard VAR is that the 

VECM isolates the long run and the shortrun dynamics The term ITyt-k expresses the 

long run relationships between vanables in yt,. The rest ofthe model,i.e. the differenced 

vanables,represents the shortrun component.Comtegration analysis will identify the 

long run relationships and will provide theframeworkfor tests ofweak exogeneity. 

answenng the first question ofourinvestigation Specifically,ifthe policy vanable 

(NBRX)isfound to be weakly exogenous,subsequenttesting forsuperexogemty is 

warranted.The analysis ofshortrun dynamics will provide answers to the remaining 

questions. 

Comtegration analysis is performed using Johansen’s(1988)methodology.The 

(n X n)matnx IT m equation(4.1)is decomposed into two(n x r)matncesaand P,such 

thatn=aP’.Thecolumns ofP(P,’s,i= 1,...,r)representthe cointegrating vectors 

(long-run relationships),arepresents a matnx ofparameters that maybe interpreted as 

the speed ofshort-run adjustments to deviationsfrom the long-run equilibnum^. 

The comtegration rank(r)and the deterministic components ofthe model are 

determined through the test procedures described in Johansen and Juselius(1992)and 

Johansen(1992).The results ofthe tests suggest a model with three comtegratmg 

vectors(P,’s)and a constantm the short-run model^.Therefore,r=3becomes the first 

^Therank ofn,the number ofcomtegratmg vectors,and the numberofcolumns ofaand P,all equal r 
^ Both Jinace and Anux statistics(Johansen and Juselius,1990)selectr=3 Thejoint testfor r and 
detreministic components(Johansesn,1992)selects a model with a constant and r=2at5 percent and 10 
percent significance level, whereas r=3is accepted at 10,5,and 1 percent significance Thecombined 
evidence ofthe tests suggest the choice r=3 
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restnction imposed on equation(4.1)model,where a vector ofconstant is added^ On 

this model restnctions on P and acan be tested. 

Restrictions on P are necessaryfor a unique identification ofthe parameters ofP 

and a^.Using the procedures developed by Johansen and Juselius(1992,1994),vanous 

possible restnctions on P,’s were tested Thefollowing cointegration vectors were 

selected by the likelihood ratio tests, with a p-value of0.56: pi includes Y,TOTR,and 

NBRX,P2includes Y and R,and Psincludes NBRX,R,and MM^. 

Further tests were run to find outifany ofthe vanables ofinterest is excluded 

from thelong run relationships.The null hypothesis oflong run exclusion was rejected 

for each vanable Theimplication ofthis finding is that all five vanables areimportant 

forinducing short run deviationsfrom thelong run equilibnum. 

Having identified the parameters ofthe comtegratmg vectors,tests ofweak 

exogeneity can be performed byimposing restnctions on the rows ofmatnx a.A 

vanable is weaklyexogenousforthe parameters ofthe equation ofanother variable if 

the process generating the first variable can be estimated withoutknowledge ofthese 

parameters Identifying the weakly exogenous vanables is useful fortwo reasons.First, 

conditioning the system on the weaklyexogenous vanablesimproves the stochastic 

'* The vector ofconstants allowsfor a linear trend in(some ofthe)level variables 
^ For any co non-singular matrix ofdimensions(r x r),aP’=ao).''o)P’=a*P*’ Itfollows that11=aP’= 
a*P*’,meamng thatthe parameters ofaand P are notidentified. 
® The cointegrating vectors representlong-run equilibrium relationships between variables However, 
these relationships do not have an explicit causal interpretation(Rao,1994) More specifically,since P,’s 
are obtained from reduced forms,they cannot be interpreted as structural equations(Dickey et al,1994) 
Byimposing restrictions on P,theoretical hypotheses aboutlong-run relationships may nevertheless be 
tested However,this is notthe goal ofthis study,where the comtegratmg relationships are estimated with 
the limited purpose ofisolating them from the short-run relationships to be estimated Therefore,the 
parameters ofP.’s are not presented and discussed in the text They are available upon request 
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properties ofthe model(Hams,1995) Second,weak exogeneity is a necessary 

condition for superexogenity The significance ofsuperexogeneity will be discussed 

shortly. 

The testing framework is given by equation(4.1),where the matnx His wntten 

as(a|3’)-

Ay,=r1Ayt.i +...+Tk-iAyt-k+i +ap’yt.k+u. (4.1’) 

Iftherow i ofmatnx ais a zero vector,then the vanable i does not adjust 

endogenously m response to the deviationsfrom the long-run equilibnum induced by 

the other vanables,i.e. the vanable i is weakly exogenous.Therefore,testing weak 

exogeneity amounts to testing zero restnctions on a The null hypothesis of weak 

exogeneity was rejected for Y,TOTR,andMM(m each case with a p-value of0.00), 

and accepted for NBRX(p-value=0.25)andR(p-value=0.36)^. 

The question ofwhetherthe measure ofpolicy action adopted in this study 

indeed represents an exogenous vanable is answered affirmatively.The weak 

exogeneity ofNBRXshows thatthe mix ofreserves does notrespond endogenously to 

changes m other vanables.While this interpretation does notexclude the existence ofa 

reaction function ofthe monetary authonties,it suggests that the changes in NBRX 

imght be seen as voluntary(i.e.exogenous)policy actions^. 

The interest rate spread(R),measunng the opportunity cost ofholding M2 

’’ Thejoint test ofweak exogeneity ofNBRX and R gives a p-value of019 
® In some studies,a reaction function is seen as an endogenous response ofpolicy to changes in target 
vanables The rigorous definitions ofexogenity/endogeneity employed in this study avoid the conceptual 
ambiguities 
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balances,is also weakly exogenous.This finding is consistent with the view that,in the 

long run,interest rates are determined byfundamental factors such as technology and 

time-preference. 

The tests for weak exogeneity conclude the cointegration analysis.It wasfound 

thatNBRX andR are weakly exogenous,whereas Y,TOTR,andMM are endogenous 

underthe model specification.In the analyticalframework elaborated byEngle et 

al.(1983),adopted for exogeneity analysis in this study,the conceptofweak exogeneity 

IS notinterpreted in terms ofgenuine causality;it rather describes a statistical property 

that allows conditional estimation This approach is differentfrom the traditional 

approach to econometnc modeling,where aconceptclosely related to,but notidentical 

with,weak exogeneity is that ofpre-determinedness Pre-determined vanables are a 

pnon assumed to cause the endogenous vanables.In Engle et al.(1983),the a prion 

assumptions play little role. More structural contentthan weak exogeneity is assigned. 

m this approach,to the conceptofsuperexogeneity,to be addressed shortly.Weak 

exogeneity,however,is important since it represents a necessary condition for 

superexogeneity. 

Here,it is worth emphasizing an important pointfor the correctinterpretation of 

the nextresults,based on shortrun dynamics.Tosmooth the exposition,hereafter the 

vanables ofinterest will be referred to as real GDP(output),the policy vanable,the 

money multiplier,the total reserves,and the interest rate.However,the reader should 

keep m mind that/or the rest ofthe short-run analysis, the variables are specified as 

first differences, reflecting relative changesorgrowth rates. 
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To answerthe remaining questions ofthis essay,the VECM is estimated 

conditional on the weakly exogenous vanables,as follows-

Ay*t= ToAzt+Fiyt-i +...+T^k-iAyt-k+i +a(p’yt.k)+Uyt (4.2) 

Azt = r*lyt-i +...+r\.iAyt-k+i +Uxt (4.3) 

where the vector Ay*tincludes the endogenous vanables Y,TOTR,andMM(m first 

differences),Aztis the vector ofweakly exogenous vanables including the first 

differences ofNBRX and R,and(3’yt-k)represents the error-correction terms as 

estimated m the comtegration analysis. Autocorrelation,normality,and 

heteroskedasticity tests on the residuals ofthe above modelshow satisfactory results as 

regards the fulfillment ofthe white noise critenon^.In theframework ofequations(4.2) 

and(4.3),the investigation willfocus pnmarilyon the shortdynamicsto address the 

issues ofsuperexogeneity.Granger-causality,the sign ofthe short-run relationships and 

the strength ofinteractions between the vanables ofinterest. 

The modelin generalform is captured by equations(4.2)and(4.3) In terms of 

specific vanables here,the specification ofthe modelis given by: 

DY=ki+wn DNBRX+Wi2DR+ai(L)DY -h a2(L)DTOTR a3(L)DMM+ 

a4(L)DNBRX -f- a5(L)DR+(Xu ECTi+ ql\2ECT2+(X13ECT3+Ui (4.4) 

® Tests results are available upon request 
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DTOTR=k2+ W21 DNBRX+W22DR+bi(L)DY+b2(L)DTOTR+ +b3(L)DMM+ 

b4(L)DNBRX+b5(L)DR+a2i ECTi+ a22ECT2+ ECT3 + U2 (4.5) 

DMM=k3+ W31 DNBRX+W32DR+ci(L)DY+C2(L)DTOTR+ C3(L)DMM+ 

C4(L)DNBRX+c5(L)DR+a3i ECTi+ a32ECT2+a33ECT3+U3 (4.6) 

DNBRX=k4+di(L)DY+d2(L)DTOTR+d3(L)DMM+d4(L)DNBRX+ 

+d5(L)DR+u4 (4.7) 

DR=ks+ei(L)DY+e2(L)DTOTR+e3(L)DMM+e4(L)DNBRX+ 

+e5(L)DR+u5 (4.8) 

where k’s are constants,D denotes first differences,(L)denotes lag polynomials,and 

ECT’scapture the long-run relationships(P’yt-k).The time subscnpts are omitted. 

Does our policy vanable qualify as an effective policy instrumentfor output 

stabilization?To answer this question,superexogemty and Granger-causality tests are 

employed.Superexogeneity of NBRX with respectto outputimplies that changes m the 

firsttwo moments ofthe stochastic process generating NBRX(equation 4.7)do not 

change the parameters ofthe output equation(44).The interpretation ofthis condition 

is that policy actions do not alter the behavior ofeconomic agents. 

The superexogeneity testis performed following the methodology developed by 

Engle and Hendry(1993).The basic idea ofthe test is to assess the significance ofthe 

firsttwo moments ofthe conditioning variable(here,NBRX)m the equation ofthe 

conditional vanable(output).To this purpose,equation(4.4)is augmented with 

regressors that measure the mean and vanance ofthe policy vanable.These vanables 
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are obtained from equation(4.7)'° It is also possible to testfor the constancy ofNBRX 

coefficientin the output equation This test provides useful information aboutthe 

stability ofthe shortrun relationship between NBRX and Y overthe sample period.The 

test equation is the following": 

DY=ki+wiiDNBRX+W12DR+ai(L)DY+a2(L)DTOTR+ 

a3(L)DMM+a4(L)DNBRX+a5(L)DR+ECTi+ ECT2+ECT3 

+mRES3+piFrrSQ+P2RESQ+P3FITRESQ+ui (4.9) 

whereRES3is a proxyfor(conditional vanance x residuals),FITSQ is the squared 

fitted value ofDNBRX,RESQ is the proxy ofconditional variance,andFTTRESQ= 

(fitted values x RESQ). 

The test results are asfollows: 

Null hypothesis P-value 

NBRXsuperexogenous(pi=p2=p3=0) 0.263 

Constancy ofcoefficient wn(m=0) 0.107 

Based on the conventional significance levels,the results show thatthe policy 

vanable is superexogenousforthe parameter ofinterest,wn,in the output equation. 

This parameter is constant,overthe sample penod,to vanations m the mean and 

vanance ofNBRX Thus,the policy vanable meets the second condition ofan effective 

policy instrument(besides controllability). Moreover,the shortrun relationship between 

NBRX and Y appears to be relatively stable overthe penod under investigation.This 

10 White’s(1980)heteroskedasticity teston the residuals ofequation(47)fails to reject the null 
hypothesis(p-value=013).Thisresults allows the conditional variance ofNBRX to be approximated by 
the squared residuals ofNBRX equation(Charemza and Deadman,1987,p240) 
"CUSUM and CUSUM ofsquares tests(Brown et al, 1975)show that both equations(44)and(47) 
exhibit satisfactory parameter stability over the sample period Therefore,hypothesis testing m equation 
(49)IS valid 
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resultIS importantsince it suggests that the policy regime changes that may have 

occurred over the sample penod did notfundamentally alter the relationship between 

policy actions and output This finding lends more reliability to the final conclusions 

regarding the shortrun interactions. 

The third condition for policy effectiveness,namely predictabilityfrom the 

instrumentto the target,is venfied through Granger-causality tests.The test ofGranger-

causalityfrom the policy vanable(NBRX)to the target(Y)is performed on equation 

(4.4).Asshown by Mosconi and Giannmi(1992)and Toda and Phillips(1993),m a 

VECMframework the appropriate Granger-causality test requires the assessmentofthe 

joint significance ofthe lagged terms(ofNBRXin our case)and the ECTs^^.The p-

value obtained from the Wald testis 0.104,failing to reject, at all conventional 

sigmficance levels,the null hypothesis thatNBRXdoes notGranger-cause Y.In 

addition,the Granger-causality test was also performed forthe lagged NBRX only(i.e.. 

neglecting the ECTs).This can be interpreted as a shortrun Granger causality test.The 

null hypothesis thatNBRX does not Granger-cause Y cannot be rejected(p-value= 

0.216). 

Based on the above results,the answer to the second important question ofthis 

study IS negative.NBRX does notfulfill all the conditions required for an effective 

policy instrument.The policy variable is highly discretionary,as argued in Section 2.2. 

The superexogenity test confirms that changesin NBRX do not alter the parameters of 

interest in the outputequation.However,the policy vanable fails to meetthe third 

12 Thereader is reminded thatECTscapture the long-run relationships between the variables ofinterest, 
as estimated by means ofcomtegration analysis 
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necessary condition.Since the NBRX does not accurately predictthe target vanable,it 

IS unlikely that policy actions will bnng aboutthe desired results.This result questions 

the desirability ofstabilization policies Ifthe results ofpolicy actions are not 

predictable,then active policy may potentially augmenteconomic instability. 

Even ifadjustments ofthe policy vanable cannotproduce predictable effects on 

output,the question still remains what is the sign ofthe actual relationship between 

NBRX and Y,and whatis the magnitude ofthe policy effects,if any,on output.These 

questions will be answered through innovation accounting(IRFs and FEVDs) 

performed m theframework ofequations(4.4)-(4.8) 

To this purpose,the system ofequations is estimated as seeimngly unrelated 

regressions(SUR).Ascompared to OLS,SURimproves the efficiency ofestimation 

when the regressors are notthe same in all equations^^ and the residuals are correlated 

across equations.Based on the estimated vanance-covanance matnx,the impulse 

response functions(IRSs)and the forecast error vanance decompositions(FEVDs)are 

generated.Theimpulse responsefunctions provide information regarding the signs of 

the relationships ofinterest.Forecast error-vanance decompositions provide a 

quantitative measure ofthe interactions between vanables. 

In the reducedform ofequations(44)-(4.8),the error terms u’sare linear 

combinations ofthe underlying structural model.The procedure suggested bySims 

(1986)and Bemake(1986)is used to recover the structural innovations.Ascompared to 

the mostcommonly used Choleski decomposition,the Sims-Bemake procedure has the 

13 Notice that equations(44)-(48)ofendogenous variables include the contemporaneous values ofthe 
weakly exogenous variables NBRX and R,as well as theECTs These regressors are notincluded in 
equations(47)-(48) 
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advantage ofallowing a more acceptable economic interpretation ofthe structural 

innovations.While theformerimplies the extreme assumption ofa strictly recursive 

causal ordenng ofthe vanables,the latter allowsfor mutual contemporaneous causality. 

The relationship between the reduced-form and the structural innovations is 

given by: 

Ut= Vt (4.10) 

where Utis the(5x1)vector ofreduced-form innovations in equations(4.4)-(4.8), Vtis 

the(5x1)vectorofthe structural innovations,and A is a(5x5)matrix ofthe 

contemporaneous relationships between the vanables ofinterest. Unlike u’s,the v’s are 

assumed to be uncorrelated(orthogonal)across equations,representing genuine 

structural shocks. 

As pointed outbySims(1980b),any a pnon structure imposed on a 

simultaneous equations system is debatable and mayinvolve “incredible restnctions”. 

Therefore,it is worth emphasizing that in modeling the matnx A(equations 4.11-4.15 

below)the aprion considerations were employed mainly to select candidate structures. 

whereas the final choice is based on testing restnctions.Some restnctionsimposed on 

matnx A are consistent with previous resultsfrom weak exogeneity tests and SUR 

estimation.Specifically,the innovations m NBRX andR are allowed to be correlated 

with innovations in endogenous vanables ifthe estimated coefficients w,j m equations 

(4.4)-(4.8)are statistically differentfrom zero Alternative assumptionsfor additional 

restnctions were made,based on common theoretical insights regarding possible 

patterns ofthe contemporaneous correlations among structural innovations.These 

possible patterns were subjected to tests ofovendentifying restnctions.This modeling 
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strategy, made possible by the Sims-Bemake procedure,is not available when using the 

Choleski decomposition,the latter imposing a pnon a ngid structure where the system 

IS stnctly identified.The structure ofmatnx A presented below is chosen based on the 

results ofthese tests.The alternative patterns were rejected at all conventional 

significance levels'"^. 

Uit= Vit +^l5V5t (4 11) 

U2t= V2t+^24V4t+^25V5t (4.12) 

U3t=^3lVlt+^32V2t+V3t (4.13) 

U4t=?^42V2t+ V4t (4.14) 

Ust=A54V4t+ Vst (4.15) 

where X,j is the row i,columnjelementofA. 

Equation(4.11)showsthatinnovations in output are correlated within the 

quarter with interest rate innovations*^,a pattern accepted by most macroeconoimc 

theones.Equation(4.12)implies that policy shocks and interest rate innovations affect 

the innovations in total reserves*^.This pattern is consistent with the close relationship 

between NBRX andTOTR,analyzed m ChapterTwo Itis also a pnori expected that 

the innovations m the interest rate and total reserves interact via the Federalfunds 

market.Further,innovations in the money multiplier(equation 4.13)are 

14Iftests results showed that more than one structure is supported by data,then the selection ofthe final 
model would still require a prionjudgement This is not the case here,since tests results rejected the 
alternative structures 
15 Although the policy variable is exogenousfor the outputequation,the coefficient Wnin equation(44) 
IS not statistically significant at5 percent(p-value 0812) 
Both coefficients W21 and W22in equation(45)are statistically significant at5 percent,with p-values of 

000and respectively0022 
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contemporaneously correlated with output and total reserves innovations^’.The 

connection between MM andTOTR is consistent with the transmission mechanism of 

policy actions descnbed m ChapterTwo.The policy shocks(equation 4.14)are 

correlated with innovations m total reserves,again reflecting the assumed interactions 

between NBRXandTOTR.Finally,equation(4.15)indicates that policy shocks affect 

contemporaneously interest rate innovations,as commonly assumed bytheoretical 

models. 

ItIS important to observe thatthe specification ofNBRX andTOTRinnovations 

IS consistent with equations(2.1’)and(2.3’)'®.(In addition,equation 4.12includes the 

finding that total reserves are affected bythe interest rate). 

Matnx Aincludes 13 restrictions and therefore three ovendentifymg 

restnctions'^.A likelihood ratio test ofthe null hypothesis thatthe ovendentifymg 

restnctions are valid was performed.The p-value obtained is 0.99,showing thatthe 

structure imposed on the modelis strongly supported by the data overthe sample 

penod. 

The results ofinnovation accounting,based on the above identification ofthe 

structural innovations,are presented next.TheIRFsrelevantfor the investigation here 

are those generated byinnovations m NBRX(Figure 3 1)and Y(Figure 3.2) Forecast 

17 The coefficients ofthe weakly exogenous variables in equation(46), W31 and W32,are not statistically 
significant(p-values are0479and respectively 0 108) 
The specifications ofthese equations are consistent,but notidentical,since the innovations of 

equations(2 V)-i2 3’)are changes in the levels ofreserves, whereas the innovations ofequations(4 12) 
and(4 14)are changes in relative measures See the discussion in ChapterTwo 
For exact identification,only n(n-l)/2 restrictions are necessary,1 e 10restrictions in our model 
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Figure 3.1: Part Three - Responses to a One Standard Deviation Shock
to Changes in the Policy Variable (NBRX)
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error vanance decompositions are presented m Tables 3.1-35 

To facilitate a correct interpretation ofthe next results,the reader is reminded 

that the variables are specified asfirst differences.Tosmooth the exposition,the 

vanables ofinterest will continue to be referred to as Y,NBRX,TOTR,R,and MM, 

avoiding frequent repetitions ofreferences to growth rates. Changesin NBRX andR 

have a straightforward interpretation However,in case ofY,TOTR,and MM,a 

negative relationship between two vanables,for instance,should be interpreted as 

indicating that while the growth ofone vanable accelerates,the growth ofthe other 

vanable slows down.This pattern is perfectly consistent with both level vanables 

moving m the same direction overtime(reflecting a long run relationship).This point is 

important since the signs ofsome relationships may unduly appear counterintuitive,if 

the distinction between levels and first differences is neglected. 

TheIRFs descnbe the behavior overtime ofa variable,following a one-time. 

one-standard-deviation innovation in another vanable.The shocks to all variables,other 

than the one generating theIRF,are assumed to bezero.Figure 3.1,for instance,depicts 

the responses ofthe changesm NBRX,TOTR,R,Y,and MM,following a policy shock 

(i.e. a one-standard-mnovation m NBRX).TheIRFs do not warrant causal 

interpretations Thefact thata shock to only one vanable is generating responses in the 

other vanables does not necessanlyimply that the vanable shocked causes the others^”. 

A less restnctive and perhaps more correct interpretation oftheIRFs is thatthey 

descnbe the effects ofthe interactions between vanables in the presence ofashock to a 

20 After all,ifweinterpretIRFs as causal,then the only general causal pattern valid would be one where 
everything causes everything else,sinceIRFscan be generated for all variables in the system 

119 



Table3 1 PartThree-FEVD forDNBRX Table32 PartThree -FEVD forDY 

FH DNBRX DTOTR DR DY DMM FH DNBRX DTOTR DR DY DMM 

1 204 9790 006 000 000 1 000 000 024 9975 000 

2 2.74 7966 1193 533 034 2 001 1590 023 8178 2.07 

3 274 7989 1059 549 129 3 002 1509 044 8028 418 

4 269 7830 1168 556 177 4 019 1457 209 7680 636 

5 345 7638 1282 532 204 5 045 1400 895 7013 647 

6 342 75 18 12.81 605 255 6 061 1323 1478 6490 648 

7 379 7341 1350 593 338 7 077 1443 1642 61.96 6.42 

8 593 6753 1262 1027 365 8 157 1554 1644 5963 6.82 

Table33- PartThree -FEVDforDR Table34 PartThree-FEVDforDMM 

FH DNBRX DTOTR DR DY DMM FH DNBRX DTOTR DR DY DMM 

1 0.19 903 9078 000 000 1 554 206 195 314 8731 

2 2.86 8 12 8727 172 004 2 353 1354 1334 6.12 6346 

3 5.53 11.58 7848 427 015 3 7.54 15.13 1687 505 5540 

4 605 1164 7574 523 1 34 4 1304 14.35 2368 531 4362 

5 738 11 66 7428 5 14 153 5 2341 11.98 2399 447 36 16 

6 998 1129 7205 5.20 148 6 37 14 953 20.12 349 2972 

7 1764 1000 6321 735 1 81 7 5221 690 16.58 258 2173 

8 23.16 9.18 5371 844 551 8 6495 529 11.30 380 1466 

Table35 PartThree-FEVDforDTOTR 

FH DNBRX DTOTR DR DY DMM 

1 8548 1186 265 000 000 

2 7466 994 848 494 198 

3 7295 895 965 571 274 

4 7412 765 797 763 263 

5 6984 585 1065 965 401 

6 7032 415 879 1031 643 

7 7215 299 773 1169 544 

8 7665 238 704 910 484 

Note: 

NBRX=the policy variable,TOTR=total reserves,Y=output,R=the interest rate, 
MM=the money multiplier.D denotes first differences andFH=forecast honzon 
Each row shows,forthe forecast honzon indicated in the firstcolumn,the proportion of 
the vanance m the vanable at the top ofthe table explained by the innovations in 
column vanables.Therow numberssum up to 100(save for rounding errors). 
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single vanable.This is nevertheless very useful since the observed movements ofthe 

vanables reflect the combined results ofinnovations in all vanables.One vanable can 

be positively associated with innovations in some vanables and negatively associated 

with innovations in other vanables. IRFs disentangle these combined effects and help 

assessing the signs ofparticular relationships. 

Both Figures 3.1 and 3.2show that the shortrun dynamic relationship between 

the policy vanable(NBRX)and outputis negative. A positive standard deviation 

innovation m one vanable isfollowed by a negative responsein the other.The 

interpretation ofthis finding should take into account the caveatthatIRFs do not carry 

anyinformation about genuine causal relationships.Therefore,the negative relationship 

between the policy measure and outputcannotbe taken to mean that expansionary 

monetary policy causes decreases m output.A plausible explanation ofthis finding is 

that overthe sample period theFed pursued in general a countercyclical monetary 

policy. 

However,the validity ofthe above explanation requires notonly a 

countercyclical behavior ofthe Fed.For the negative relationship to obtain,it is also 

necessary thatthe policy actions are not effective in inducing the desired output 

adjustments.Toillustrate,assume thatFed decides to fight arecession.Ifthe policy is 

expansionary,but its impacts on output are negligible,output will continue to decrease. 

Then the inverse relationship between NBRX and Y obtains.The results reflected in the 

forecasterror-vanance decomposition ofoutput support this scenano.Table 3.2shows 

that NBRX vanations explain less than one percent ofoutput variations at all honzons 

except 8-quarter.The reader should notice thattheFEVD results pointing to the 
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ineffectiveness ofpolicy actions are consistent with the results ofthe Granger-causality 

test, which show thatNBRX does not predict output. 

Atthis point,the lasttwo main questions ofthe investigation are answered.The 

resultsfromIRFs andFEVDsindicate thatthe sign ofthe short run relationship 

between the changes m the policy vanable and output is negative,and that the 

explanatory powerofpolicy innovationsfor outputis low.Although notthefocus ofthe 

analysis,theIRFs andFEVDsreveal some otherinteresting patterns,discussed below. 

Figure 3.1 shows that policy innovations are followed by a positive response of 

the money multiplier.Thisfinding is consistent with the transmission mechanism of 

policy actions described m ChapterTwo.Specifically,an expansionary policy action 

increases the supply ofbank reserves on the Federalfunds market,while simultaneously 

reduces the need for discount window borrowing.The resulting decrease ofthe Federal 

funds rate will increase the quantity ofreserves demanded and acquired by the banks. 

Based on higher reserves,and because excess reserves are costly forthe banks,the 

supply ofcredit maybe increased,generating an increase in the money multiplier.The 

relationship between policy innovations and the money multiplier is further documented 

by the vanance decomposition ofthe latter.Innovations in NBRX are the most 

importantfactor explaining theMM vanance after five quarters In the existing 

literature,the relationship between monetary policy and the money multiplier is either 

Ignored or addressed in aframework where monetary policy is identified with 

innovations m base money.Using the latter approach,RBCtheonsts argue that policy 

actions and the monetary multiplier are independentofone another(see,for instance. 
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Freeman and Huffman,1991).The identification ofpolicy actions adopted in this study 

helps reveal a relationship that was not previously documented. 

Another interesting result is the negative short run relationship between TOTR 

and Y(Figure 3.2). Since total reserves represent an importantcomponentofbase 

money,this finding is consistent with the results in PartTwo,where a negative short 

run relationship between base money and output wasfound.A theoretical hypothesis 

wasformulated m PartTwoto explain this pattern.This explanation relates the 

movementsin base money,the money multiplier,and output,to portfolio redistnbutions 

among the monetary assets included in the aggregate M2.Itis argued that,ifthe ratio of 

quasi-money to transactions deposits(QT)is behaving procyclically,total reserves,and 

therefore base money,on one hand,and output and the money multiplier,on the other 

hand,move m opposite directions in the shortrun^^ The negative relationship between 

TOTR and Yfound here provides supporting evidence for this hypothesis.A direct 

empmcal test ofthe proposed scenano is undertaken in PartFour,where supporting 

evidencefor the procyclical behavior ofQTand the general patterns discussed here is 

found. 

Table 3.2showsthat output vanation is pnmanlyexplained by its own 

innovations.Innovations in total reserves and the interest rate explain,each ofthem,up 

to 16 percent ofoutputfluctuations,the explanatory powerofthe interest rate becoming 

dominantm the second year.The variations in the money multiplier explain up to6 

percent ofoutput vanations after8 quarters,with a share steadily increasing. Overall, 

21 SeePartTwofor a detailed discussion ofthis hypothesis,and PartFour where evidence supporting the 
hypothesis is provided 
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these findings suggest that outputfluctuations maybe pnmanly determined by 

fundamentalfactors,such as real shocks,rather than nonunal shocks.This interpretation 

IS consistent with the finding thatMM and Y havelow explanatory powerfor each 

other. Similar results were obtained m PartTwo.These patterns suggestthatthe usual 

assumptions ofdirect causal relationships between the monetary vanables and output 

may not be warranted.The co-movements ofreal and nominal vanables over the 

business cycles mayrepresentthecommon effects offactors such as real demand and 

supply shocks,or changes m preferences. 

Tables 3.1 and 3.5 indicate a strong relationship between NBRX and TOTR, 

reflected m the substantial mutual explanatory power.This is hardly surpnsmg,since 

total reserves fluctuations representthe base for policy decisions and are ultimately 

affected by policy actions,via interest rate fluctuations on the Federalfunds market. 

Theinteractions between the total reserves and the interest rate are reflected in Table 

3.3,which shows thatTOTR innovations explain a relatively constant proportion(about 

10-11 percent)ofinterestrate variations.The policy vanable explains a share ofinterest 

rate fluctuations thatincreases over time,up to 23percent atthe 8-quarter honzon.This 

result may reflect the lagged effects ofpolicy actions on the Federalfunds rate(as 

assumed by the transmission mechanism described m ChapterTwo)and,further on,on 

the other interest rates in the economy 

Table 3.3 indicates thatinterest rate fluctuations are pnmanly explained byown 

innovations. Notice that it is possible that own innovations in a vanable may reflect the 

effects offactors that are not directly observable and/or quantifiable,and therefore 

cannot be explicitly captured in the analysis.Here,the identified pattern ofinterest rate 
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vanance decomposition may reflect the influence ofthe same type offactors assumed to 

affect output,namely productivity shocks or changes m the time preference ofthe 

pnvate sector.This assumption is consistent with a causal pattern where both the 

interest rate and output are the common effects offundamental econoimc causes. 

Finally,it is interesting to exaimne the possible implications ofthe results 

indicating that the policy shocks explain substantial proportions ofthe fluctuations in 

the money multiplier,total reserves,and(for the7and 8-quarter honzons)the interest 

rate.The direct effects ofNBRXon output werefound to be negligible.However,MM, 

TOTR,andR explain together about30-40 percentofoutput vanation after one year. 

Together,these findings suggestit is possible that policy actions affect output 

indirectly,through MM,TOTR,and R.However,a careful inspection ofthe IRFsin 

Figure 3.1 indicate thatthe sign ofthe indirect policyimpacts on outputis uncertain. 

The positive effect ofan expansionary policy shock on the money multiplier lasts only 

for the first year.The indirect effects through R are even less clear,since the behavior 

ofthe interest rate is rather erratic^^.These patterns suggestthatthe indirect effects of 

policy on outputcannot be counted on for policy purpose.It is possible that these 

effects cancel each other to acertain extent and the netimpacton output may by highly 

unpredictable. 

22It IS worth pointing outthattheIRFs obtained from VECMsare expected to be more volatile than those 
derived from VARsin levels Standard VARsdo not distinguish between short-run and long-run 
dynamics In these models,the presence ofthe long-run relationships,relatively stable ascompared to the 
short-run fluctuations,smoothes outthe path ofvariables IRFs presented here are based only on the 
short-run coefficients ofa VECM,thus properly reflecting the short-run dynamics This very feature 
explains the relatively erratic behavior ofIRFsfrom a VECM For an illustrative companson,seeFigures 
2 1 and 2.5 m PartTwo, that depictIRFsobtained from a VECM and,respectively,a VAR m levels, 
using the same data set 
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The results ofthe empincalinvestigation can be summanzed asfollows.First, 

the test ofweak exogeneity confirmed that the policy measure,namelythe share ofnon-

borrowed reserves in total reserves ofthe banking system(NBRX),is exogenousfor 

output.Second,the results indicate thatNBRX fulfills onlytwo ofthe three conditions 

necessary for an effective policy instrument.WhileNBRX is both a discretionary 

vanable and it is superexogenous for output. Granger-causality tests indicate that policy 

actions do not predict output vanations.Third,the shortrun relationship between 

NBRX and outputis negative,suggesting a countercyclical behavior ofthe monetary 

authonties overthe sample penod.Finally,the actual effects ofpolicy actions on output 

(regardless oftheir predictability)are likely to be very small,as suggested bythe output 

vanance decomposition. 

Asa point ofcompanson to previous work,the obvious choice is Strongin 

(1995)whose measure ofpolicy actions was adopted in this study.The choice ofthe 

policy measure is augmented in this paper byempincal testing that confirms the 

exogeneity ofNBRX.However,the results ofthe two studies are different.Strongin 

found thatNBRX does Granger-cause output,that the relationship between policy and 

outputIS positive,and thatNBRX explains a substantial proportion ofoutput vanations. 

Thefindings here contrast notably. 

It IS not entirely surpnsmg thatthese investigations generated different results. 

While both studies use the same policy measure,different solutions are adopted 

regarding the choice and definition of vanables ofinterest as well as the econometnc 

modelsemployed. 
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While NBRX andTOTR are identically defined in both studies,Strongm’s 

vector ofvanables(based on monthly data),includes the industnal production,the 

consumer pnceindex,and the federalfunds rate. Here,the monetary multiplier is 

included,reflecting the importance attached throughout this study to the outside money-

mside money decomposition.The pnce vanable is omitted here because its explanatory 

powerforthe other relevant vanables is verylow,as the results m PartTwoindicate. 

OutputIS represented by real GDP,which is a more comprehensive measure of 

economic activity than industnal production.The interest rate is measured in real terms 

and represents the opportunity costofholding M2balances,features that are consistent 

with mosttheoretical propositions. 

In terms ofeconometric modeling,Strongm’s results are based on standard 

VARsand Choleski decomposition ofreducedform innovations.As argued m Section 

1.2ofPart One,the methodologyemployed here,based on cointegration analysis. 

VECM,and structural decomposition,is preferable for the study ofshortrun dynamics 

and allows a more meaningful interpretation ofthe relationships between the structural 

innovations 

The results here are closer to those obtained bySims(1980)and Litterman and 

Weiss(1985),m the sense that monetary policy does not Granger-cause outputand it 

explains a very small proportion ofoutput vanations.Note thatthese studies identified 

monetary policyimpulses with innovations in some monetary aggregates and used 

standard VARs.Based on a VARincluding money(Ml),industnal production,the 

interest rate,and a pnce index,Sims(1980)finds that moneyinnovations explain4 

percentofoutput vanation(at48-month horizon),overthe penod 1948-1978 Litterman 
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and Weiss(1985)find that moneyexplains only2 7 percent at the 8-quarter honzon and 

2percent at the 16-quarter honzon,over the penod 1950.2-1983.2 Their VAR includes 

mdustnal production.Ml,a measurefor expected inflation,and the real interest rate. 

The above compansonsshow that this study employs a combination ofanalytic 

procedures that is not present m previous studies.These procedures include the 

identification ofmonetary policy actions as the proportion ofnon-borrowed reserves m 

total reserves,testing for the exogeneity ofthis vanable,use of vector error correction 

models,and innovation accounting based on structural decomposition ofinnovations.A 

number ofprevious studies based on alternative procedures concluded that monetary 

policy IS neutral.Thefinding here suggestthe same conclusion.In addition,the 

modeling strategy m this study avoidssome ofthe ambiguities implied by the analytical 

frameworks used in other studies.The nextchapter compares the results in Parts Two 

and Three and proposes acommon interpretation 
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Chapter Five 

Comparative Results and Interpretation 

This chaptersummanzesthe main findings in Part Three,exaimnessome points 

ofconsistency between Parts Two and Three,and offers a possible interpretation ofthe 

results. 

Part Three investigates the relationships between the monetary policy and 

output,using U.S.quarterly data over the period 1960.1-1997.4.Cointegration analysis, 

m theframework ofa vector error-correction model,is employed m orderto isolate the 

long ran and the shortran relationships between the key vanables.Empincal tests are 

performed to identify the exogenous vanables.Predictability amongthe vanables of 

interestis detected through Granger-causality tests.Innovation accounting based on 

structural decompositions ofthe reduced-form innovations reveals the shortran 

dynamic interactions between vanables 

The mam goal ofthe investigation is to understand the shortran interactions 

between monetary policy and output,m order to assess the desirability ofstabilization 

policies.A central idea ofthis studyis the necessary distinction between changes in the 

moneystock and policy actions. Meulendyke(1989),Eichenbaum(1991),and Strongm 

(1995)argue that changes in base money or broader monetary aggregates fail to identify 

properly the intentional policy actions ofthe Fed.Here,monetary policy actions are 

identified,following Strongm(1995),as the proportion ofnon-borrowed reserves in 

total reserves ofthe banking system.The estimated VECM includes the policy vanable 

(NBRX),the total reserves,output,the interest rate,and the money multiplier. 
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The effectiveness ofa policy instrument depends on the fulfillment ofthree 

conditions: controllability,superexogeneity,and predictability Controllability implies 

thatthe intentional actions ofthe policy-makers representthe single mostimportant 

factor affecting the policy vanable.Superexogeneity ofthe instrument with respectto 

the target(here,output)requires that changes m the instrument vanable do not alter the 

parameters ofthe process generating the target vanable.Predictability implies that the 

changesin instrument Granger-cause changes in the target. Controllability ofNBRXis 

documented here on theoretical grounds,representing in factthe mam cnterion for the 

selection ofNBRX asthe relevant policy vanable. A pnmary goal ofthe empincal 

investigation is to testempincally the fulfillment ofthe second and third conditions. 

Preliminary tests find that NBRX is weaklyexogenous with respect to output. 

weak exogeneity representing a prerequisite for superxogenity.The superexogeneity 

test confirms that the second condition is fulfilled,i e.that changesin the mean and 

vanance ofNBRXdo not alter the parameters ofthe outputequation.However,NBRX 

does not Granger-cause output,failing to meetthe third necessary condition.Therefore, 

the overall conclusion regarding the effectiveness ofpolicy vanable,identified as the 

proportion ofnon-borrowed reserves in the total reserves ofthe banking system,is 

negative.Ifthe potentialimpacts ofpolicy actions on output are not predictable,then 

fine-tuning oftheeconomyis not possible. 

Regardless ofthe predictability ofpolicy impacts on output,the nature ofthese 

impacts warrants assessment.The relevance ofpolicyimpacts is assessed by means of 

forecast error vanance decomposition Impulse response functions are used to reveal the 

sign ofthe relevant relationships.It wasfound that the explanatory power ofpolicy 
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shocksfor output vanation is negligible for all honzons within two years.The indirect 

effects ofNBRX on output,viaTOTR,MM,and R,while possibly stronger than the 

direct impacts,may act m opposite directions,such that the net effect is difficult to 

predict.IRFresults indicate thatthe sign ofthe direct shortrun relationship between 

NBRX and output growth is negative.The only plausible explanation ofthis finding 

seems to be that,over the penod under investigation,the monetary policy pursued by 

the Fed wasin general counter-cyclical.However,for policy purposes,this result has 

little implication,given the finding that policy actions have irrelevantimpacts on 

output. 

Two more results,relevantfor this study as a whole,are discussed next.These 

results connectthe findings ofPartThree with those ofPartTwo.While here the 

analysis is focused on the relationship monetarypolicy-output.PartTwofocused on 

the relationship money-output.An important analytical feature ofthe investigation is 

the decomposition ofthe money stock(M2)into outside money and inside money 

(measured as the money multiplier) 

The mostinteresting finding m PartTwo wasthe negative shortrun relationship 

between the growth rates ofoutside money,on one hand,and output and the money 

multiplier,on the other hand.Since this result is new in the literature,a theoretical 

hypothesis,aimed to explain these patterns,wasformulated.A relevant vanable for this 

hypothesis is the ratio ofquasi-money(i.e. non-Ml components ofM2)to transactions 

deposits in the banking system,denoted as QT.It was argued thatthe patternsfound 

obtain ifthe ratio QT behaves procyclically An increase in the QTratio implies a 

substitution ofquasi-moneyfor Ml assets.Reserve requirements on Ml assets are 
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higher that those on quasi-money assets.Therefore,the portfolio redistnbution involves 

a decrease in total required reserves,and a corresponding increase in excess reserves. 

On this basis,the supply ofcredit maybeincreased.An expansionary economy(recall 

the assumption thatQT is procyclical),implies a higher credit demand.Consequently, 

banks are facing high opportunity costs ofholding excess reserves. With both supply 

and demand for credit increasing,banksreduce their excess liquidity by credit 

expansion.Undersuch circumstances,the restructunng ofthe pnvate sector’s portfolio 

induces simultaneously a decrease m total reserves- and therefore in base money-,and 

an increase m the money multiplier. Notice that these eventsimply a negative 

relationship between the growth rates oftotal reserves and output Figure 3.2in Part 

Three,showing thata positive innovation m output growth isfollowed by a decrease m 

the rate ofgrowth oftotal reserves,provides supportive evidencefor the proposed 

scenano.Further evidence consistent with the theoretical hypothesis presented above is 

provided in PartFourofthis study. 

In both PartTwo andPartThree,it wasfound that output and the money 

multiplier do notexplain to a large extent each other’s vanations,the maximum 

proportion being seven percentfor honzons within two years.This mightseem 

surpnsing since both monetary andRBCtheones assume a close relationship between 

Y and MM.However,these theoretical beliefs received little empmcalsupport This 

assertion is based on the fact thatthe vast majonty ofpreviousempmcalstudies 

investigating the interactions between output and money neglected the decomposition 

“outside money-inside money”.Therefore,directempmcal assessments ofthe mutual 

impacts ofinside money(or the money multiplier)and output are very scarce m the 
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literature The only multivanate study that offers some base ofcompanson with the 

results here is Manchester(1989).Forthe penod 1954.3-1979.3,Manchesterfound that 

the innovations in the money multiplier explain 21 percent ofoutput vanation at the 8-

quarter honzon This proportion is significantly higher than found here.The results 

regarding the explanatory power ofoutputfor the money multiplier are close to the 

findings here,about nine percent at 8-quarter honzon.However,the methodology used 

by Manchester,namely a standard VAR m first differences,has certain limitations.It is 

well known that first differences VARsimply aimsspecification when cointegration 

relationships between vanables ofinterest are present(Enders,1995). Manchester does 

notreport any comtegration tests forthe vanables used,thatinclude output,base 

money,the money multiplier,the interest rate,and the GDP deflator. 

No previous study analyzed the interaction between monetary policy and output 

using the same analyticalframework employed here.Thisframeworkincludes the 

identification ofintentional monetary policy actions as changes in the proportion of 

non-borrowed reserves in the total reserves ofthe banking system,a vector error 

correction model,and aSims-Bemake identification ofthe structural innovations.With 

little basis for directcompanson,thefindings ofthis essay may be assessed in terms of 

broad consistency with results elsewhere The mam findings here are that both policy 

and money multiplierimpacts on output are weak. These results are broadly consistent 

with thefindings reported by Sims(1980),Litterman and Weiss(1985),Friedman and 

Kuttner(1993),and Thoma(1994). All these studies reportlow explanatory powerof 

money(measured as an aggregate)for output 
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Chapter Six 

Conclusions 

PartThree examines the shortrun relationships between monetary policy and 

outputfor the US economy,over the penod 1960.1-1997.4.The mam goal ofthe 

investigation is to evaluate the effectiveness ofpolicy actions,m orderto assess the 

desirability ofstabilization policies.A clear distinction is made between changes m the 

moneystock and policy actions,based on the idea that changesin base money or 

broader monetary aggregates fail to identify properly the intentional policy actions of 

the Fed.Here,monetary policy actions are identified,following Strongin(1995),as the 

proportion ofnon-borrowed reserves m total reserves ofthe banking system(NBRX). 

The analyticalframeworkfeatures comtegration analysis,use ofan error-

correction model(VECM),and identification ofthe structural innovations ofthe system 

using the Sims-Bemake procedure.Unlike the commonly used standard VAR 

procedures and Choleski decomposition,the methodology here allows a proper 

identification and analysis ofthe shortrun dynamics,based on a testable structure ofthe 

contemporaneous correlations between structural innovations.A general-to-specific 

approach to econometnc modeling is adopted.In this context,the analysis starts with an 

unrestncted dynamic model,on which subsequently restnctions are imposed,based on a 

senes ofempincal tests.The estimated VECM includes the policy vanable(NBRX),the 

index oftotal reserves,output,the interest rate,and the money multiplier. 

The effectiveness ofa policy instrument depends on the fulfillment ofthree 

conditions:controllability,superexogeneity,and predictability.Controllability implies 
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that the intentional actions ofthe policy-makers represent the single mostimportant 

factor affecting the policy vanable.Superexogeneity ofthe instrument with respect to 

the target(here,output)requires that changes in the instrument vanable do not alter the 

parameters ofthe process generating the target vanable.Predictability implies thatthe 

changes m instrument Granger-cause changes m the target. Controllability ofNBRX is 

documented here on theoretical grounds,representing in factthe main cntenon for the 

selection ofNBRX asthe relevant policy vanable. A pnmary goal ofthe empirical 

investigation is to test empincallythe fulfillment ofthe second and third conditions.In 

addition,the relative magnitude ofpolicyimpacts on outputis evaluated by means of 

variance decomposition. 

The results ofexogeneity tests confirm thatthe superexogeneity condition 

required for policy effectiveness is fulfilled bythe policy measure adopted.Specifically, 

It IS found thatNBRXis weakly exogenous with respect to output,and thatchangesin 

the mean and vanance ofNBRXdo not alter the parameters ofthe outputequation 

However,NBRX does not Granger-cause output,failing to meetthe third necessary 

condition Since the impacts ofpolicy actions on output are not predictable,the desired 

policy results are unlikely to be achieved.The main policy instrument used by theFed, 

namely ‘the degree ofpressure on the reserves position’(reflected here in changesin 

the NBRX)seems to be ineffective for output stabilization This conclusion is supported 

byfurther results showing that the explanatory power ofpolicy shocks forthe 

fluctuations m the growth rate ofoutputis verylow,below 2percent at any horizon 

within two years. 
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Theimpulse response functions derived from the estimated VECM reveal a 

negative shortrun relationship between the growth rates ofoutput and total reserves. 

This finding is consistent with the results m PartTwo,where the growth rate ofbase 

money(thatincludes total reserves)isfound to be negatively related with output 

growth. 

PartThree results also confirm PartTwo’sfinding that output and the money 

multiplier havelow mutual explanatory power.These results are broadly consistent with 

those ofother studies thatfound smallimpacts ofinnovations m money(measured as 

some monetary aggregate)on output. 

Asa general conclusion ofthis investigation,the lack ofpredictabilityfrom 

policy to outputand the low explanatory powerofpolicy shocksfor outputfluctuations 

argue against both the desirability and possibility ofusing monetary policyfor output 

stabilization purposes.However,these findings do not rule out policy effectiveness and 

desirability forprice stabilization. 
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Chapter One 

Introduction 

WhatIS the nature ofthe short run interactions between money and output‘s This 

question lies atthe heart oflong-lasting debates in monetary and macroeconomics.The 

answer has crucial implicationsfor the desirable conduct ofmonetary policy.The 

effectiveness of policies aimed at smoothing the shortrun fluctuations in output 

depends on two conditions.First,a genuine causal relationship runningfrom moneyto 

outputshould exist. Second,it is necessary that policy makers are able to exert effective 

control overthose monetary aggregates that are causally connected with output.Ifthese 

conditions are notfulfilled,stabilization policies may beineffective at best.In the most 

pessimistic scenarios,policy actions mayfurtherfuel economic instability. 

The mam contemporary schools ofmacroeconomic thought hold contrasting 

views regarding both conditions required for the effectiveness ofstabilization monetary 

policies.Both the Keynesian and Monetanstschools believe that money supply 

fluctuations significantly affect output,m the shortrun.Real Business Cycle(RBC) 

theonsts rejectthe possibility that moneycauses output.When it comesto policy issues, 

the Monetarist position is closer to the RBCrecommendations.While Keynesians, 

believing thatthe monetary authontiescan effectively fine-tune the money supply, 

advocate stabilization policies,Monetansts andRBCeconomists argue against the 

desirability ofsuch policies Monetansts believe thatthe relationship between money 

and outputlacksregulanty,exhibiting long and vanable lags.Therefore,planned policy 

actions are unlikely to yield the desired results.ForRBC analysts,the rejection of 
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stabilization policies comes not onlyfrom the denial ofcausal connections running from 

fiat moneyto output.Theyfurther argue that the fluctuations m economic activity are 

the results ofpnvate sector’s optimizing behavior. Consequently,policy actions aimed 

to alter the pattern ofthese fluctuations are noteven desirable. 

The mam purpose ofthis study is to provide empincal evidence that may be 

broughtto bear in clanfymgsome aspects ofthe ongoing debate.PartTwofocused on 

the dynamic relationships between money and output,in an attemptto assess whether 

the empincal evidence is consistent with a causal relationship existing between these 

vanables.In contrastto mostofthe existing empincal literature,the analysis was based 

on the explicit distinction between outside money and inside money(captured by the 

money multiplier).Theinvestigation in PartFour builds upon patterns revealed in Part 

Two,and provides resolution to some seemingly anomalous results,as explained 

shortly.The final goal here is to reassess the nature ofthe interactions between money 

and outputin an analyticalframework consistent with the findings at earlier stages of 

the investigation. 

Theoretical studies such as Gurley and Shaw(1960),King and Plosser(1984), 

and Freeman and Huffman(1991)argued that money created by the central bank 

(outside money)and money created by the fractional banking system(inside money)are 

essentially differentin their interactions with output.The results in PartTwoconfirm 

this theoretical position. Moreover,the investigation revealed interesting patterns ofthe 

dynamics ofoutside money,the money multiplier,and output.These patterns are not 

documented m the previous literature. More specifically,it wasfound that,over the 

short run,changes m outside money,on one hand,and changes m output and the money 
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multiplier,on the other hand,have opposite signs This result warrants further 

investigation,which is undertaken in this essay. 

In PartTwo,it was argued that the revealed patterns are consistent with a 

theoretical hypothesis that emphasizes the role played by the portfolio redistnbutions 

among monetary assets for monetary dynamics.In addition to morefully explonng the 

proposed hypothesis and the empmcalevidencefrom PartTwo,PartFour presents 

formal empmcaltests ofthe hypothesis.The existing literature commonly neglects to 

accountfor portfolio redistnbutions when analyzing the shortrun interactions between 

monetary vanables and output.Thefindings here will show how different these 

interactions may appear when portfolio redistnbutions are duly accounted for.Using a 

more comprehensive and meaningfulframework to analyze the interactions between 

money and output,this study generates results that add importantcontnbutions to the 

monetary and macroeconomic literature. 

Keynesian and Monetansttheones assume a positive(and causal)short run 

relationships between outside money(or base money)and output,whereas m theRBC 

models output and outside money moveindependently.Mosttheones neglect the 

interactions between outside money and the money multiplier,or assumethem to be 

economically insignificant The relationship,ifany,is assumed to be positive,as in 

Patmkin(1965),where it is argued that outside and inside money change more or less 

proportionally,and in the same direction.However,empmcaltesting ofthese 

theoretical assumptions is actually extremely scarce in the literature.The mam reason 

for this gap is that, as already mentioned,mostempmcalstudies investigating the 

interactions between money and output measure money as a homogenous aggregate 
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(mostfrequently Ml or M2),rather than explicitly distinguishing between outside and 

inside money Exceptions such as Manchester(1989)and Cagan(1993)will be referred 

later m the text. 

In light ofthe commonly held,albeit untested,beliefs aboutthe shortrun 

interactions between output,outside money,and the money multiplier,the results in 

PartTwo may be surpnsmg.However,these empmcalresults are consistent with the 

theoretical hypothesis formulated in ChapterFive ofPartTwo.As mentioned earlier. 

the proposed interpretation points to the role ofportfolio redistnbutions among the M2 

assets(i.e.fluctuations ofthe ratio ofquasi-money to transactions deposits)in 

explaining the negative shortrun relationship between changes m outside money and 

the money multiplier.In addition,it was argued that,ifthe ratio ofquasi-moneyto 

transactions deposits fluctuates pro-cyclically,then this produces the negative 

relationship between outside money and output movements.The mam purpose ofPart 

Four IS to assess more closely the empmcalevidence relative to the proposed 

explanation.The investigation finds thatthe evidence is consistent with the theoretical 

hypothesis. 

A second objective ofPartFouris to reassess the relationships between 

monetary vanables and output,under a new model specification.In PartTwo,the 

vanables under investigation included output,the interest rate,outside money,the 

money multiplier,and the inflation rate Theempmcal findings established that the 

inflation rate does not have significant explanatory powerfor the other vanables 

Proved to be irrelevantfor the specific purpose ofthis analysis,the inflation rate is no 

longerincluded m the model specification. The hypothesis investigated here requires 
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that a new relevant vanable,namely the ratio ofquasi-money to transactions deposits 

(QT),beincluded in the model.Under this new specification,results reconfirm the 

negative shortrun relationship between outside money,on one hand,and inside money 

and output,on the other hand,found m PartTwo.However,the superexogemty of 

outside money no longer obtains.Underthe interpretation proposed byEngle et al 

(1993),this finding suggests lack ofcausalityfrom outside moneyto output.Further 

results indicate the significant role played by portfolio redistributions in explaining the 

pattern ofthe interactions between outside money and the money multiplier. More 

important,when portfolio redistributions are properly accounted for,the explanatory 

powerofoutside money movementsfor outputfluctuations is substantially reduced. 

The overall results in PartFourseem to lend little supportto the conventional 

monetary theones ofbusiness cycles.While directempmcaltesting ofgenuine causal 

relationships is problematic^ the evidence here suggests thatthe assumption ofdirect 

causal connections between moneyand output maynotbe warranted.It is possible that 

the observed co-movementsin monetary and real vanables representthe simultaneous 

effects ofthird factors,such as real demand or supply shocks,or changes in pnvate 

sectors’ preferences. 

The remainder ofPartFour is organized asfollows. ChapterTwo provides 

theoretical background and presents the hypothesis underinvestigation,thatis,the 

proposed explanation for the patterns ofmonetary and output dynamics.In addition. 

'The results ofthe superexogeneity test,reported here,should be regarded as tentative Thesuggestion of 
Engle et al (1993),thatsuperexogemty can be interpreted as causality,did notreceive broad 
confirmation in the literature 
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some corroborating evidence confirming these patterns is offered,using some simple 

statistical tools as an alternative to the complex procedures employed in the mam 

analysis Chapter Three outlines the mam econometnc procedures and descnbes data 

specifics.Estimation results are presented in ChapterFour.ChapterFive offers a 

summary and an interpretation ofthe results. Chapter Six presents conclusions 
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Chapter Two 

TheoreticalBackground and Preliminary Evidence 

2.1.Outside Moneyand Inside Money 

Knowing the true nature ofthe dynamic interactions between the monetary and 

the real variables is crucial for the desirable conduct ofmonetary policy. Stabilization 

policies,aimed at smoothing the shortrun fluctuations m output,m order to increase 

economic stability,can only succeed ifchanges m the moneysupply are causally 

connected with output vanations. Another prerequisite for successful stabilization 

policies IS thatthe monetary authonties exert effective control oversomerelevant 

monetary vanable.PartsTwo and Three ofthis study aimed at assessing the extentto 

which the empincal evidence is consistent with the fulfillment ofthese two conditions. 

The results m PartTwo pointed to a clear extension ofthe analysis.The interpretation 

ofthose results suggested inclusion ofthe ratio ofquasi-money to transactions deposits 

(QT)as a potentially relevant vanable in the estimated model.This allowsinvestigation 

ofthe role ofportfolio redistnbutionsfor monetary dynamics.Here,the proposed 

explanation and the empincal evidence are placed under closer examination. 

A distinctive methodological feature ofthe analysis throughoutthis study is the 

decomposition ofmoney into outside money and inside money(measured as the money 

multiplier). Thisimportant distinction was initially formulated by Gurley and Shaw 

(1960) They argued thatthe components ofthe money stock are heterogeneous. 

Outside money is created by the central bank and can be identified as the monetary 
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base^ Inside money is bank-created money,via the fractional reserve banking system. 

Outside money is a net asset, whereas inside moneyis both an asset and a liability for 

the pnvate sector. As Gurley and Shaw argue,this asymmetry may be the source ofreal 

effects ofchanges m the money stock.Forinstance,an increase m outside moneyraises 

the pnce level. At higher pnces,real inside money balances are lower and some asset 

marketis notin equilibnum,which triggers changes in equilibnum interest rates and 

consequently real output adjustments. 

Gurley and Shaw pointto the distinction between outside and inside moneyto 

rejectthe classical neutrality proposition.Morerecently,RBC studies(such as King and 

Plosser,1984,and Freeman and Huffman,1991)employ the same distinction for the 

very opposite purpose.Freeman and Huffman(1991)warn against the misleading 

conclusions that maybe generated bythe aggregation ofinside and outside money. 

Inside money represents deposits at banks,used to make loans to agents who create 

capital.Therefore,inside moneycan be seen as intermediated capital.The authors argue 

that“inside money differsfrom outside moneyin its link to output because ofthe 

fundamental difference between intermediated capital and unbacked,intrinsically 

useless pieces ofpaperissued by the government”^. 

Regardless ofthe conclusions about neutrality,factis that manytheones 

acknowledge today the heterogeneity ofoutside and inside money.However,this 

Monetary base(or“base money”,or ‘high powered money”)is thesum ofcurrency in circulation and 
“bank reserves”,i e the commercial banks’ balances with the central bank 
^ It IS worth mentioning thatFreeman and Huffman(1991)modelbase money as currency only When 
bank reserves are included in outside money,it is questionable ifbase money can be any longer 
considered as representing “useless pieces ofpaper” The magnitude and thefluctuations ofbank reserves 
may influence the amountofloans made to the private sector,and therefore inside money This aspect 
opens the theoretical possibility for a connection between outside and inside money 
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important distinction is neglected by the vast majonty ofempmcal studies.The 

common practice in empmcal work is to focus on some monetary aggregate,while the 

inferences aboutthe effects ofthe two components are made implicitly,bycompanng 

the results obtained using the monetary base(the measurefor outside money),with the 

results obtained using broader monetary aggregates The drawbacks ofthis approach are 

twofold.First,the simultaneous interactions between output and the respective 

components ofmoneycannot be directly assessed.Second,the relationship between 

outside money and inside moneyis also overlooked.The approach taken in this study 

aimsto eliminate these gaps.The next subsection presents a briefreview ofprevious 

studies that adoptthe decomposition “outside money-inside money” For the readers’ 

convenience,asummaryofthe resultsfrom PartTwois also presented,as well as a 

discussion ofsome methodologicalimprovementsin this paper,as compared to the 

previous studies. 

2.2.EmpiricalEvidence:Previous ResultsandSome MethodologicalProblems 

Among the veryfew empmcal studies that explicitly distinguish between 

outside and inside money are Manchester(1989)and Cagan(1993).Manchester 

includes in a VAR analysis both the monetary base and the money multiplier,the latter 

standing as a measure ofinside money.The authorfinds that both components explain 

output,butthe explanatory power ofthe money multiplier is substantially higherthan 

that ofoutside money Cagan employs the same decomposition ofmoneyin a single 

regression framework,finding that both monetary vanables have almostequal 

explanatory powerfor output. 
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The investigation here adds significant methodologicalimprovements over 

Manchester(1989)and Cagan(1993).Integrated in a general-to-specific modeling 

approach,theseimprovements include use ofcointegration analysis,use ofa vector 

error-correction model(VECM)rather than a standard VAR(or single regression),and 

formal testing for exogeneity.A system analysis has the well-documented advantage. 

over single-equation models,ofeliminating the simultaneity bias.Compared to a 

standard VAR approach,a VECM allows the separation ofthe shortrun and long run 

relationships between the variables ofinterest.Thisfeature is importantforfocusing the 

analysis on the shortrun interactions between the variables ofinterest, as required by 

the assessment ofbusiness cycle theones.It is also worth pointing out that Manchester’s 

analysis was based on a VAR in first differences.When cointegration between the 

vanables ofinterest exists^,use ofa first-differences VARimplies a rmsspecification. 

because it ignores the information aboutthe long run relationships(Enders,1995).A 

VECM allows the separate analysis ofthe shortrun dynamics while atthe sametime 

accountingfor the long run effects in the estimated model.While first differences VARs 

are frequently used in the literature,m many applications VECMis the more 

appropnate method. 

Based on the methodological approach described above,the findings m Part 

Twoindicate negative shortrun relationships between outside money,on one hand,and 

output and the money multiplier,on the other hand.In view ofthe common theoretical 

^ Lack ofcointegration implies the absence oflong-run relationships between the vanables ofinterest. 
While this may be true m some cases,assuming no long-run relationships between any ofthe mam 
macroeconomic vanables,such as output,money,and the interest rate, would strongly contradictsome 
fundamental propositions ofthe econoimc theory 
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pnors regarding these relationships,these results may appear surpnsmg.Monetary 

theones(Keynesian and Monetanst)assume a positive shortrun relationship between 

outside money and output,whileRBC theory assumes that these variables move 

independently ofone another. Asregards the relationship between outside money and 

the money multiplier,the interactions between the two components ofmoney are 

largely ignored in the literature,or simply assumed to be ofsmall magnitude.However, 

It IS importantto point out that empincal tests ofthese theoretical pnors are extremely 

scarce in the literature. The main reason for this gap is that,as mentioned earlier,most 

empincal studies ignored the decomposition “outside money-inside money”. 

Therefore,the literature doesnot provide an extensive basisforcompanson ofresults 

here.Some previous studies,that may offer contextfor subsets ofthe key elements 

assessed here,are reviewed next. 

King and Plosser(1984)examine the relationships between outside money and 

output m theframework ofsimple regressions.Using U.S.annual data for the penod 

1953-1978,theyfound that outputis positively correlated with base money. 

contemporaneously,but negatively correlated with the first and second lags ofbase 

money Cagan(1993),also in a single-equation framework,finds positive coefficients 

forcontemporaneous base money and the money multiplier in the output equation. 

Cagan used quarterly datafor 1953.1-1981.2.Looking atthe base money-money 

multiplier contemporaneous cross-correlations,hefound a negative correlation between 

real base money and Ml multiplier,and a positive correlation between base money and 

M2multiplier,both statistically insignificant. 
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An interesting elementofcompanson with our results can befound in 

Manchester(1989).The first modelin the paper is a five-vanable VAR for the penod 

1954.3 -1979.3,including the first differences of output,base money,the money 

multiplier,the interest rate,and the inflation rate.Presenting the cross-correlations 

between the unrestricted VARinnovations,the author remarks:"Only the correlation 

between the growth in the monetary base and the money multiplier is large enough to be 

worrisome"(p.23).Indeed,Table3m the paper(p.23)shows that the correlation is 

0.775.Not mentioned,however,is the fact thatthe correlation in case is negative. A 

similar negative correlation(-0.799)between the innovations in base money and the 

money multiplier obtains m Manchester's second model,an eight-vanable VAR that 

includes,in addition to the above vanables,the componentratios ofthe money 

multiplier(Table7,p.29). Nowherein the paper does the authorcommentupon the sign 

ofthis correlation.Moreover,the impulse responsefunctions ofthe VAR,which could 

reveal the sign ofthe dynamic relationship between base money and the money 

multiplier,are notpresented in the text;the interpretation ofthe results is based solely 

on vanance decomposition. Thus,prior evidence ofthis negative and potentially 

important relationship has been buned in the literature. Itjust never has been previously 

pursued. 

Theforegoing review and the preceding discussion suggestthatthe existing 

literature provides little basefor meaningfulcompanson with the results obtained m this 

study. Manchester's study offers a piece ofevidence broadly consistent with the results 

here,although that particular result was not aggressively pursued.Asregards the results 

ofKing and Plosser(1984)and Cagan(1993),note thatthe comparability with the 
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findings ofthis study is limited,since those analyses were based on the vanables 

measured in levels.There are a number ofproblems with this approach First,most 

macroeconomic vanables are non-stationary when measured in levels and statistical 

inference is invalid unless cointegration relationships are properly identified. Second, 

the relevant contemporary monetary and macroeconomictheones emphasize the 

importance ofdynamic rather than comparative static analysis.For dynamic analysis. 

and especially for the business cycle theory,the relationships between the changes(or 

growth rates)m the vanables ofinterest are more relevantthan the relationships 

between levels.Thesame distinction between changes and levels is significant m 

distinguishing between shortrun and long run relationships.It is perfectly possible that 

two vanables are positively related overthelong run,while the shortrun relationship 

between their growth rates or between the innovations in their growth rates is negative. 

This happens if both vanables include trends or unit roots with dnfts ofthe same sign. 

While base money and output are increasing together overtime,it wasfound in 

this study that their shortrun relationship is negative.Tointerpret properly this finding. 

a correct understanding ofthe procedure used to obtain this result is necessary.The 

negative relationships“base money- output” and“base money-money multiplier” are 

obtained m this studyfrom impulse responsefunctions(IRFs).Given someofthe 

patternsfound here,it is useful to recall whatIRFs identify Assume a VAR is 

estimated,including vanables A,B,andC TheIRFofA m response toB is a 

graphical descnption ofthe behavior over time(at time t,t+1,t+2,...)ofA,following a 

one-time(attime t)positive shock(innovation)to B,and assuming zero shocks to the 

other vanables ofthe system,A and C.Itfollows thatthe behavior described by a 
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particularIRFcan never be observed directly,for the simple reason that,in real life, all 

vanables ofthe system are subjected to shocks,both attime t and thereafter Whatcan 

be directly observed is the time path ofa vanable as acommon result ofall past shocks 

m all relevant vanables.TheIRFs are analytical tools aimed to disentangle these 

influences,based on the identification ofinnovations and the history ofthe system 

dynamics reflected m the sample data.To illustrate,iftheIRFshows that A decreases 

following a positive shock to B,this does notnecessanlyimply that one will observe, 

typically,A andB moving m opposite directions.It is possible that the relationship 

between A and Cis positive and quantitatively stronger than the relationship between A 

and B.Thus,ifB and C are also positively related,one mayobserve that A,B,andC 

move generallyin the same direction.This occurs because the negative effects ofB on 

A are morethan offset by the positive effects ofC.Itis clear that,as the numberof 

interacting vanables increases,it becomesincreasingly difficult to assess the adequacy 

ofIRFs based on direct observation. 

The above considerations suggestthatthe results obtained here regarding the 

sign ofthe relationships between outside money,the money multiplier,and output may 

in pnnciple be consistent with any directly observed behavior.The nextsubsection will 

take the argumentfurther,presenting the proposed theoretical explanation ofthe 

patterns revealed by theIRFs obtained in PartTwo The theoretical hypothesis is 

subsequently subjected toformal empincal tests 
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2.3.The Theoretical Hypothesis 

The theoretical hypothesis presented here explains the patterns,found in Part 

Two,ofthe shortrun dynamics ofoutside money,the money multiplier,and output. 

Alternative explanations may be proposed.However,the subsequentempincal analysis 

will establish thatthe evidence is consistent with the scenario proposed here. 

Two arguments underlie the proposed scenano.The first point relates to the 

portfolio redistributions among monetary assets, which have been increasingly 

importantm recent decades.Specifically,a portfolio redistnbution within the monetary 

aggregate M2implies achange m theQT ratio,given bythe ratio ofquasi-money(non-

M1 components ofM2)to transactions deposits(included m Ml). The second 

argumentis based on the assumption that the QTratio behaves pro-cyclically. 

These arguments togetherimply that outputfluctuations are regularly 

accompanied by asset portfolio redistribution within M2aggregate.The hypothesized 

relationship is asfollows; when outputincreases(decreases)pnvate agents increase 

(decrease)the share oftheir holdings ofnon-Ml(or quasi-money)assets and. 

correspondingly,decrease(increase)the share oftheir holdings ofMl assets As 

explained shortly,this hypothesis generates specific predictions about observable 

relationships between outside money,the money multiplier,and output movements. 

Specifically,the hypothesis predicts negative shortrun relationships between outside 

money and the money multiplier and between outside money and output,as well as a 

positive relationship between output and the QTratio.The predicted negative 

relationships between outside money,on one hand,and outputand the money 

multiplier,on the other hand,are consistent with the empincal evidence in PartTwo.In 
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this part ofthe dissertation,the complete set ofpredictions implied by the hypothesis 

presented m this section is subjected to empmcalinvestigation.Thefindings reported m 

Section 2.4.and ChapterFour provide evidence that strongly support these predictions. 

The negative relationships outside money-output and outside money-money 

multiplier, as well as the pro-cyclical behavior ofthe QT ratio are confirmed by 

evidence obtained from twoindependenteconometric procedures.Together,these 

results indicate thatthe proposed hypothesis is consistent with the empmcal evidence. 

The rest ofthis section elaborates on the theoretical hypothesis.The analysis 

starts byshowing how portfolio redistnbutions among the M2assets can generate 

opposite movementsin base money and the money multiplier. Next,three broader 

scenanos will be presented,illustrating possible explanations ofthe pro-cyclical 

behavior ofthe QTratio. 

The effects ofportfolio redistnbutions are analyzed in a base-multiplier 

framework.A simple model will help the exposition: 

M=C+D-1-Q (2.1) 

B=C+Rd+Rq+E (2.2) 

MM=(k+q+1)/(k+rD+rq q+e)'^ (23) 

M=BMM (2.4) 

''The analytic expression for multiplier is derived asfollows 
B=(C/D+Rd/D+Rq/D+E/D)D=(k+ro+rg q + e)D 
M=(C/D+D/D+Q/D)D=(k+ 1+q)D 
MM=M/B=(k+q+ 1)/(k+ro+rq q+e) 
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Mi=M-B=B(MM-1) (2.5) 

whereM=M2monetary aggregate,B=monetary base,MM=the money multiplier. 

Mi=inside money,C=currency m circulation,D = transaction deposits in Ml,Q= 

quasi-money(i.e. non-Ml components ofM2),Rd=required reserves on transaction 

deposits,Rq=required reservesforQ assets,E = excess reserves,k=C/D,ro=Rd/D, 

rq=Rq/Q,q=Q/D,e=E/D.In the notation ofthis model,q is the same as QT,the 

ratio ofquasi-moneyto transactions deposits,which will be used m later empincal 

modeling and testing. 

While more analytic models ofthe money multiplier than equation(3)can be 

used,thisform serves well the purpose here.Thesame modelis used by Manchester 

(1989).TheRBC model ofFreeman and Huffman(1991)employs a base-multiplier 

modelfocused on Ml,rather than M2,which explains why their study overlooks the 

key mechanism discussed here. 

In terms ofthe above model,the proposed argument,concisely stated,is: 

portfolio redistributions within M2aggregate,reflected m procyclical behavior ofthe q 

(QT)ratio,produce the pattern observed between outside money,inside money,and 

output.The argument utilizes the observed fact thatro>rq Ehstoncally,the required 

reserve ratio on checkable(transactions)deposits was always higherthan the required 

reserve ratio on Q(quasi-money)balances,at least overthe sample penod ofthis 

study^. Currently,reserves are required only on Ml deposits;rq equals zero. 

^ This difference between therequired reserve ratios on transactions and time deposits is a common 
pattern for the baking systemsofmostcountries 
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Assume a portfolio redistnbution thatimplies an increase in q(which,as 

previously noted,occurs pro-cyclically),through a decrease mD and an increase m Q. 

For simplicity,the effects ofthe portfolio redistribution are initially analyzed under a 

cetens panbus assumption,implying thatthe redistnbution occurs exclusively between 

transactions deposits and quasi-money.In such a case,D will decrease andQ will 

increase by the same amount(AD=- AQ).In real life, portfolio redistnbutions are more 

complex,involving,besidesD and Q,currency,monetary assets included in broader 

monetary aggregates(such asM3orL),and government bonds.Therefore,the changes 

mD andQ would not usually be equalin magnitude.Possible cases are examined after 

the mam argumentis presented. 

Continuing to analyze the case when AD=-AQ,notice that the changes m 

transactions deposits(D)and quasi-money(Q),reflected in an increase m q,induce 

corresponding changes m the required reservesfor D and Q.However,since the reserve 

requirements on Q are smallerthan the reserve requirements onD,the corresponding 

decrease m Rd is larger than the increase in Rq Assuimng no change m the demand for 

credit ofthe pnvate sector,then excess reserves E would increase with the difference 

(ARd-ARq),and total reserves would be unchanged.However,ifthis portfolio 

redistnbution occurs when theeconomy is expanding,it will be accompanied by a 

higherdemand for credit.Having now higher excess reserves,commercial banks may 

accommodate this demand by increasing lending(and reducingEto the previous level 

or even lower).It is worth emphasizing that commercial banks have strong incentives to 

extend credit when holding excess liquidity Idle resources are costly,since commercial 

banks’ balances with the central bank do not earn interest. While banks are reluctant to 
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extend credit(and mayindeed reduce lending)when the economy is slow,due to the 

nsk ofaccumulating bad loans,m an expanding economy banks rapidly transform any 

excess liquidity m loan assets. Undersuch circumstances,one will observe an increase 

m the money multiplier,as well as a decrease m the total reserves and therefore m base 

money®. 

The above argumentcan beformally captured asfollows.The effect on base 

moneyis given by taking the total differential ofB: 

dB=dC+dRo+dRq+dE 

Setting dC=dE=0,and knowing thatro and rq are constants^,we have: 

dB=d(rDD)+d(rQ Q)=ro(dD)+rg(dQ) 

Because the assumption thatdQ=-dD,itfollows that: 

dB=dD(ro -rg)=> dB/dD=(ro -rg)>0, 

which showsthat a decrease m D isfollowed by a decrease m B. 

The effect on the money multiplier is given by differentiating MM with respect 

to q: 

3MM/0q=[k(1-rg)+(rg - rg)+e]/(k+rg + rg q+e)^>0. 

The positive relationship between q and MM is clearly established.However, 

the result that dB/dD>0was obtained above underthe assumption that dQ=-dD, 

® Here,it is assumed that no change in currency in circulation(C)occurs However,under the 
circumstances,it is conceivable thatC may also decrease,since it is likely thatthesametype of 
incentives that trigger substitution ofQforD would also work towards dmumshmg currency holdings 
Thus,Q assets may be substituted for both Cand D Ifthis happens,the effects on base money and the 
money multiplier would be augmented 
’’ Setting dE=0reflects the above argumentthat commercial banks do not accumulate excess reserves m 
an expanding economy Thereserve requirements(ro,rg)are infrequently changed,and thus can be 
treated as constants 
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implying a redistnbution amongD and Q assets,cetens panbus.For the negative 

relationship between base money and money multiplier to obtain whenever q increases, 

dB/dD>0should hold.As argued earlier,m real life, portfolio redistributions occur not 

only betweenD and Q,but also between these and other monetary orfinancial assets. 

This implies that often dQ -dD Such cases,and their possible implications on the 

predicted relationships between base money,QT(=q)ratio,and the money multiplier. 

are analyzed next.As above,these cases are discussed underthe assumption thatQT 

increases. 

One possibility is thatQ andD still move in opposite directions,butdQ and dD 

are ofdifferent magmtudes.Then dB/dD=ro+rq(dQ/dD),where(dQ/dD)<0.Two 

cases are possible.First,assumeQincreases faster thanD decreases.This would bethe 

case when the pnvate sector substitutesQ assets for transactions deposits and other 

assets.Li this case,(dQ/dD)<-1,and the condition(dB/dD)>0obtains if(ro/rg)>-

(dQ/dD).The larger the spread between the required reserves on transactions and quasi-

money deposits,the likelier the patterns predicted here obtain. Moreover,when rg is 

zero,as is presently the case m the U.S.economy,dB/dD=ro,and the condition is 

unambiguously fulfilled.A second possibility with(dQ/dD)<0is thatD decreases 

faster than Qincreases.This happens when the pnvate sector substitutes quasi-money 

assets and other assets for transactions deposits.Li this case,-1 <(dQ/dD)<0,and the 

condition dB/dD>0unambiguously obtains. 

Another possibility is an increase m QT due to a decrease in D,with Q 

unchanged.Li this case,the portfolio redistnbution implies that other assets than quasi-
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money are substituted for transactions deposits Then again the condition dB/dD>0is 

unambiguously fulfilled,since dQ=0and dB/dD=ro 

Finally,QT mayincrease due to an increase in Q,with D unchanged,implying 

that the pnvate sector substitutes quasi-money for assets other than transactions 

deposits.Then dB=rgCdQ)>0.This is the only case contradicting the patterns 

predicted by the hypothesis here,since base money would increase together with QT, 

the money multiplier,and output. 

The discussion suggests thatthe hypothesis proposed here does notrequire 

overly restnctive assumptions,being consistent with vanous patterns ofportfolio 

redistnbutions.The predicted relationships would very likely obtain in all cases 

discussed,saveforthe last one.Note also that, a pnon,the lasttwo cases are rather 

extreme,and therefore less likely to hold in reality. Asthe subsequentempmcal 

investigation will show,the evidence does notsupportthe patterns implied bythe last 

case,while being consistent with the alternatives. 

Theforegoing analysis shows how portfolio redistnbutions can affect monetary 

dynamics.Redistnbutions among monetary assets are likely to generate co-movements 

m the money multiplier and theQTratio and movements ofopposite sign in base 

money.Taking the argumenta step further,ifQTis pro-cyclical,then outputand 

outside moneyfluctuations are negatively associated,asfound in PartTwo.Clearly,the 

assumption thatQT is pro-cyclical is crucial for our theoretical hypothesis.Is this 

assumption reasonable"^ Theempmcalinvestigation will provide convincing evidence 

for an affirmative answer Here,theoretical arguments are offered.Three possible 

scenanos generating pro-cyclical behavior ofQT are suggested next. 
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The first scenano starts with an increase in potential output This event may 

occur due to decisions by households to increase the supply oflabor in the process of 

intertemporal optimization and substitution between work and leisure Alternatively,the 

firms mayincrease investment,either due to a positive productivity shock(as in RBC 

theory),or dnven by a wave ofoptimism about profit opportunities(the Keynesian 

“animal spints”).Forfurther reference,these initial events are descnbed as an increase 

m Y®(expected output).Either alternative would imply an increase in the demand for 

loanablefunds,dnving up the interest rate Thereason whyQT may be pro-cyclical is 

that the returns(interestrates offered)on quasi-money(Q)assets are more sensitive 

(adjustfaster)than returns on checkable deposits to marketinterest rate changes.Quasi-

moneyinclude thefollowing assets:savings accounts(SA),small time deposits(STD), 

money market mutualfunds(MMMF)and money marketdeposit accounts(MMDA). 

Moore et al.(1988)found,forthe 1980s,thatthe rates on STDsrespond relatively 

quickly to marketrates changes ascompared to Ml deposits(D) Moreimportant. 

however,for the sensitivity ofQ assets returns to marketrates,are the money market 

accounts(MMMFsand MMDAs).The returns on these assets are directly related to 

marketrates,since money market mutualfunds invest m short-term money market 

secunties such as Treasury bills,certificates ofdeposits,and commercial paper.Hetzel 

and Mehra(1989)and Moore et al.(1988)confirm thatthe returns on money market 

accounts adjust relatively promptly to marketrates. Since their introduction in 1971,the 

volume and the share ofmoney marketfunds m total quasi-moneyincreased steadily. 

Because the returns on Ml assets(D)and those on Q assets have different sensitivity to 

marketinterest rate changes,fluctuations m marketrates determine fluctuations m the 
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relative returns onD and Q. Further,changes m the relative returns induce portfolio 

adjustments within the M2aggregate.Forinstance,when market interest rate increases, 

the response ofQ assets returns will induce substitution ofQ assets forD assets.The 

substitutability among M2assets was documented byempmcal studies. Gauger(1992) 

found strong substitutability between Ml assets and the money market accounts.Under 

this scenano,the sequence ofmacroeconoimc events would be: 

Ty® => TR=>iTR,iBM,TMM,tQT,TY^ 

where Y®=expected output,Y=actual output,R = the interest rate,TOTR=total 

reserves,BM=base money,MM=the money multiplier,and QT=quasi-money to 

transactions deposits ratio. 

A second reason explaining a pro-cyclical behavior ofQT maybe the 

willingness ofthe commercial banks to balance the matunty oftheir assets and 

liabilities portfolios overthe business cycles.While typically banks borrow shortterm 

and lend long term,the prudential rules and regulations ofthe banking system require a 

certain level ofbanks’liquidity ratios.Ifoutputexpansion requires financing of 

additional investmentin medium and long term projects,banks may offer higher returns 

on less liquid deposits included in quasi-money(i.e Q=M2-Ml),m order to substitute 

longerterm liabilities(such as savings and term deposits)for shortrun liabilities 

(transactions deposits).The relative returns on Ml and non-Ml assets within M2are 

thus altered m favor ofthe latter and consequentlyQTincreases.The sequence of 

events would then be-

* Actual outputincreases due to the actions ofthe private sector,financed by the increased bank lending 
reflected in the increase in MM 
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Ty® => Ty,Tr 

=> tRetums on Q=» ITR,iBM,TMM,TqT 

Finally,the observed behavior documented here maybe determined by a certain 

fiscal-monetary policy mix Assume that the sequence ofevents starts with an 

expansionary fiscal action.As all macroeconomic theones agree,bondfinanced deficits 

put upward pressure on interest rates.Ifexcess governmentspending does notcrowd-

outcompletely pnvate investment,then outputincreases Further,ifthe households do 

notconsiderthe additional bonds held as hundred percent net wealth,they will increase 

tosome extent savings.Thisis an argumentin the spint ofthe “Ricardian equivalence
»9 

(see Barro,1974).However,it should be emphasized that it is notassumed here thatthe 

Ricardian equivalence stnctly holds.The argument here only requires thatthe pnvate 

sector reduces to some extentconsumption and,correspondingly,saves more.This 

assumption is very plausible.In contrast,the assumption that householdsignore 

completely the intertemporal budget constraint ofthe governmentand therefore the 

possibility offuture taxes is as extreme as that ofa stnct Ricardian equivalence.Now,if 

the pnvate sector saves more and this additional saving is reflected fully in the 

additional bonds acquired,no effect on QT will follow However,it is unlikely that this 

would actually be the case,since the observed behavior indicates thateconomic agents 

are portfolio diversifying.Because quasi-money assets(that are pnmanly saving 

’TheRicardian equivalence theorem states that a bond financed deficit is equivalent with a tax financed 
deficit The reason is that households are aware ofthe intertemporal budget constraintofthe government 
and realize that higher deficittoday is bound to be ultimately paid by higher taxes m the future They 
fully discount their future tax liabilities againstthe additional bonds held The latter are therefore not 
counted as an increase in net wealth The bond financed budget deficit crowds-out pnvate consumption 
the same way as a tax financed one would 
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instruments)are more liquid than government bonds,it is likely that households sell 

part ofthe bonds(thatfinanced the deficit)to banks,in exchange for savings and time 

deposits.Ratio QT and the money multiplier thus increase.However,this chain of 

events does notexplain so far the decrease in base money'”. This would be explained if 

the expansionary fiscal policy is accompanied by a restnctive monetary policy,in order 

to keep inflation m check.In fact,this policy mix appears as very plausible for the US 

economy,where overthe sample penod high budget deficits were accompanied by 

relatively low inflation(with the exception ofthe 1970s;however,even during this 

penod,the inflation m US wasrelativelylow compared to the inflation rates in the rest 

ofthe world).Such a pattern could not be maintained without monetary policy at least 

partially stenlizmg the potentially inflationary effects ofexpansionary fiscal policy. 

Underthis scenano,the sequence ofevents would be. 

TbD =>tY,tR 

=> ics,Ts=> Tqt,Tmm 

=>iBM", 

whereBD=the budget deficit,Cs=consumption, S =savings It is worth pointing out 

that this explanation,that assigns fiscal shocks an important role in business cycles,is 

consistent with both the monetary and theRBCtheones,especially ifthe latter accepts 

a less than extreme case forthe Ricardian equivalence. 

Regarding these alternative explanations,one may question ifthe magnitude of 

the effects suggested here mightbe significant enough to accountfor the observed 

Here,QT increases due to an increase in Q(and M2),with Ml constant 
BM decreases as a result ofanti-inflationary monetary policy 
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behavior ofthe vanables ofinterest Obviously this question can only be properly 

answered empincally.However,the theoretical possibility that all three mechanisms 

descnbedimght work m practice oughtto be considered.In such a case,it seems 

reasonable to assume that their combined effects mayindeed be significant 

The mam purpose ofthese explanations is to illustrate thatthe patterns,found in 

this study,ofthe relationships between outside money,output,and the money 

multiplier,may be generated bysome plausible combinations ofcommon economic 

events Such patterns have not been examined m the previous literature.However, 

results here suggestthey warrantfurther attention.The subsequentempincal 

investigation provides supporting evidence for the pro-cyclical behavior ofthe QTratio. 

Further research is necessary to assess to whatextentthe broaderscenanos suggested 

here are consistent with the empincal evidence.While outside the scope ofthis study. 

this investigation represents a planned extension ofthe dissertation. 

The mam predictions ofthe theoretical hypothesis formulated m this section are 

next subjected to empincal testing. Specifically,innovation accounting(impulse 

response functions and vanance decomposition)from a vector error-conection model 

will be employed to assess the nature ofthe dynamic relationships between the QT 

ratio,output,outside money,and the money multiplier.This assessment will also 

provide a check on the robustness ofsomeofthe patterns found m PartTwo.The next 

section providessome preliminary evidence thatcorroborates the findings in PartTwo, 

and IS also consistent with the predictions to be tested here 
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2.4.Preliminary Evidence 

Thefindings ofPartTworevealed the nature ofthe dynamic interactions 

between the monetary vanables and output In particular,three important short run 

relationships warrantfurther attention:(1)the negative relationships outside money-

output;(2)the negative relationship outside money-money multiplier; and(3)the 

positive relationship money multiplier-output. Three additional hypothetical 

relationships are underinvestigation here.(4)QT-output,(5)QT-money multiplier,and 

(6)QT-outside money,where QTis the ratio ofquasi-money to transactions deposits. 

Evidence thatthe relationships(4)and(5)are positive,whereas(6)is negative,would 

be consistent with the pattern ofrelationships(l)-(3)and would provide supportfor the 

theoretical explanation proposed here. 

To assess the relationships(l)-(6),the main investigation m this Part uses 

innovation accounting from a vector error-correction model.Impulse responsefunctions 

(IRFs)will provide information aboutthe sign ofthese relationships. Vanance 

decomposition will be employed to assess in relative terms the magnitude ofthe 

interactions between the vanables ofinterest.Before proceeding to the mam analysis,it 

is interesting and useful to exanune alternative evidence on the relationships(l)-(6). 

provided bysome simple and intuitive statistical procedures. 

Table 4.1 provides information regarding the cross-correlations between the first 

differences ofthe vanables in relationships(l)-(6),atlags,at leads,and 
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Table 4.1. Cross-Correlations between Changes in Output,Monetary Vanables, 
and QT Ratio(1960 1-1991A) 

Variables® Cross-conelations” 

T-4 T-3 T-2 T-1 T T+1 T+2 T+3 T+4 

(1)AY-ABM(-) 
19601-19974 ■0.0898 ■0.1151 -0.1136 -0.014 0 0217 ■0.1172 ■0.037 ■0.0863 ■0.1378 

19601-19794 ■0.3234 ■0.1698 -0.0868 0 0129 0 0933 0.0606 0.1316 ■0.0049 ■0.0231 

19851-19974 0.0145 ■0.1795 ■0.2297 ■0.3193 ■0.3486 ■0.2504 ■0.2228 ■0.1056 ■0.1547 

19751-19974 01438 ■0.0244 -0.0753 0 0357 0 0462 ■0.1859 ■0.1189 ■0.0468 ■0.1399 

(2)ABM-AMM(-) 
19601-19974 ■0.1134 ■0.1662 ■0.2374 ■0.2607 ■0.5321 ■0.4032 ■0.365 ■0.3816 ■0.3271 

19601-19794 ■0.0268 ■0.0844 ■0.1259 ■0.0981 ■0.381 ■0.2348 ■0.1881 ■0.2508 ■0.2433 

19851-19974 ■0.1908 ■0.2131 ■0.3223 ■0.4489 ■0.7135 ■0.604 ■0.5828 ■0.4798 ■0.3841 

19751-19974 ■0.003 ■0.0675 ■0.1589 ■0.2078 ■0.5245 ■0.3892 ■0.3217 ■0.3255 ■0.2462 

(3)AMM-AY(+) 
19601-19974 0.0031 0.053 0.0115 0.08 0.121 0.2139 0.2684 0.1851 0.129 
19601-19794 -02049 -0 1537 -0 1408 0.0634 0.2494 03382 0.4135 0.364 0.3356 
19851-19974 0.2698 0.2562 0.2365 0.1559 0.296 0.2261 0.2327 0.1086 -0 0701 

19751-19974 0.0584 0.094 0.0235 0.005 0.0169 0.1098 0.1653 0.057 -0 0467 

(4)AY-AQT(+) 
19601-19974 0.1115 0.1389 0.0778 0.0799 0.0231 0.1189 0.1074 0.1462 0.0879 
1960.1-19794 0.2711 0.3014 0.2473 0.1877 0.044 -0 0199 -0 1069 -0 2069 -0 3737 
19851-19974 0.0565 0.1381 0.1409 0.2136 0.1933 0.3044 0.3832 0.2992 0.3874 
19751-19974 0.0776 0.1201 0.0456 0.0623 0.0033 0.1452 0.1538 0.2112 0.1602 

(5)AQT-AMM(+) 
1960.1-19974 0.2698 0.2981 0.3577 0.3959 0.5523 0.4903 0.5127 0.4885 0.3805 
19601-19794 -0 0196 0.1401 0.3949 0.5089 0.6049 0.6377 0.525 0.4043 0.2279 
19851-19974 0.4014 0.3562 0.4384 0.4661 0.575 0.6181 0.5963 0.5292 0.4281 
19751-19974 0.3075 0.3244 0.3707 0.4107 0.5859 0.5072 0.536 0.5069 0.3224 

(6)AQT-ABM(-) 
19601-19974 ■0.3051 ■0.3501 ■0.4033 ■0.4177 ■0.5244 ■0.3529 ■0.3583 ■0.2929 ■0.1726 
19601-19794 ■0.0222 0 036 -0.0233 ■0.0455 ■0.0615 ■0.011 0 031 01133 01759 
19851-1997.4 ■0.559 ■0.5566 ■0.6542 ■0.6778 ■0.7223 ■0.6185 ■0.5616 -0.4906 ■0.3677 
19751-19974 ■0.369 ■0.4324 ■0.4893 ■0.5124 ■0.6491 ■4303 ■0.4325 ■035 ■0.1964 

Notes: 
a. Vanables- Y = log of real GDP, BM = base money, MM = M2 money multiplier, 

QT = ratio of quasi-money to transactions deposits. A denotes first differences, 
b. Bold figures indicate correlations having the predicted sign, which is indicated in 

parenthesis after each pair of vanables 

169 



contemporaneously.The information covers the same sample penod as the main 

analysis,namely the penod 1960.1-1997.4 

The cross-correlations atleads and lags are particularly relevantfor dynaimc 

analysis. Contemporaneous correlations alone are oflittle relevance for most 

relationships in the contextofquarterly data Veryfew theonsts would argue thatthe 

interactions between the macroeconomic vanables(and particularly those between 

monetary and real vanables)mamfestthemselves entirely within the penod ofa quarter. 

The specifics ofdynamic analysis alsojustify thefocus on first differences 

rather than levels. Correlations between levels provide little relevantinformation. 

especially when most vanables are non-stationary(here,the onlyexception is the 

interest rate)and some exhibit positive trend or dnft(in this case,base money and 

output). 

The information m Table 4.1 is provided for the whole sample(1960.1-1997.4), 

as well as for three sub-samples: 1960.1-1979.2,1985.1-1997.4,and 1975.1-1997.4. 

The purpose ofcalculating the cross-correlations overthe sub-samplesis to assess 

whether the nature ofthe relationships between key vanables haschanged notably over 

time,forexample,due to changes in policy regimes.The first two sub-samples are 

chosen to exclude the penod ofthe so-called “monetanstexpenment”of 1980-1982 

(and two more years to accountfor possible lagged effects ofthis event) The third 

sample covers all major cntical economic events ofthe last quarter ofthe century. 

Significant changes overtime m the nature ofthe relationships(l)-(6)would be 
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reflected in systematic changes ofthe signs ofthe cross-correlations across data 

samples 

In Table 4.1,the headings m the first column indicate the pairs of vanablesfor 

which cross-correlations are calculated,listed m the order ofrelationships(l)-(6).The 

predicted sign for each relationship is indicated m parenthesis after each pair listed. 

Bold figures in the table indicate those correlations having the predicted sign. Cross-

correlations are calculated for the first differences ofthefollowing vanables:Y=log of 

real GDP,BM=log ofbase money,MM=log oftheM2money multiplier,QT=the 

ratio ofquasi-money to transactions deposits.The latter is calculated as(M2-Ml)/D, 

whereD=total checkable deposits included m Ml.Correlations are calculated between 

the value,attime t,ofthe first vanable listed and the lags(t-1 to t-4),the 

contemporaneous value(at t), and the leads (t-f-1 to t+4)ofthe second vanable^^.Ifthe 

order ofthe vanables is reversed,the interpretation ofleads and lags should also be 

reversed.To illustrate,the first number m the table(-0.0898)can be equivalently 

interpreted as a negative correlation between AYtand ABMm,or between ABMtand 

AYt+4. 

The results presented in Table 4.1 provide strong supportfor the predictions 

made m this study regarding the signs ofthe relationships(l)-(6).In general,the results 

are consistent across the four data samples investigated.The predicted signs clearly 

dominate across relationships and samples.Few correlations have signs opposite to the 

predicted ones,asshown by non-bold numbers.Most deviationsfrom the general 

12 Cross-correlations for lags(t-5)to(t-8)and leads(t+5)to(t+8)were also calculated,m general,they 
are consistent with the patterns described in Table 1 The results are available upon request 
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pattern are foundfor the sub-sample 1960.1-1979.4,mainly for the relationship Y-BM. 

These deviations are not strong enough tojustify the rejection,for this penod,ofthe 

general predicted pattern Notice the strong negative contemporaneous correlation(-

0.35)between Y andBMforthe mostrecent subsample 

The strongest correlations m the table are those between base money and the 

money multiplier,between QT ratio and the money multiplier,and between QT and the 

base money.Notice how the negative relationship between base money and the money 

multiplier,never reported m the existing literature,is confirmed,without exception. 

across all samples.The contemporaneous correlations betweenBM andMMrange 

between-0.38,forthe earliest penod,and-0.71 for the mostrecent subsample.The 

contemporaneous correlations between QT andMMexceed 0.55for all samples. 

whereas those between QT andBM are stronger than -0.52for all samples except the 

earliest.Thesefindings provide strong supportfor the theoretical hypothesis tested m 

this essay,which assumes significantinteractions between QT,base money,and the 

money multiplier. 

While some ofthe predicted relationships may be weaker overthe sub-sample 

1960.1-19794,they are broadly consistent with the general pattern.Some ofthe 

correlations presented vary in magnitude across samples,buttheir signs are m general 

as predicted.This finding suggests that the structural and policyregime changes that 

occurred in the US economy overthe 38 years ofthe penod analyzed did not 

dramatically alter the key relationships between macroeconomnc vanables investigated 
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here*^ The results in this subsection,indicating relatively stable signs ofthe key 

relationships investigated,provide valuable corroborating evidenceforthe results ofthe 

main analysis. 

The same relationships will befurther analyzed through impulse response 

functions. As pointed out earlier,cross-correlations and the IRFsfor the vanables of 

interest exploit differently the same information.Cross-correlations simply descnbeco 

movements of vanables.IRFs descnbe the behavior ofa vanablefollowing a one-time 

innovation in another vanable,thus providing significantly higher analytical content. 

The conclusions regarding the genenc relationships ofinterest would appear even more 

convincing ifthe results obtained using both instruments were similar.Theinvestigation 

undertaken m the following sections will show thatthe results in Table 4.1 are 

consistent with those provided by theIRFs.Both supportthe theoretical hypothesis 

tested in this essay. The nextchapter outlines the mam econometnc procedures 

employed to answerthe questions addressed m this Part,and describes data specifics. 

13 This conclusion is importantfor the investigation undertaken throughoutthis study,since,dueto 
degrees offreedom constraints,the multivanate analysis used here could not be pursued ifdata needed to 
be split to sub-samples Specifically,the minimal period for estimating the VECM with5 variables and 
12lags,ofthe subsequentempirical analysis,is 1960 1-1980 1 Moreover,this isjust the period stnctly 
necessary to solve mathematically the model A significantly longer sub-sample is required for an 
efficient estimation ofthe model 
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Chapter Three 

EconometricProceduresand Data 

This chapter surveys the main econometnc procedures employed and their 

specific purposes.A detailed motivation forthe choice ofthese procedures can befound 

in Section 1.2 ofPart One.A descnption ofthe data concludes this section. 

The mam goal ofthis investigation is to testempincally the implications ofthe 

theoretical hypothesisformulated in ChapterTwo.The hypothesis that portfolio 

redistnbutions are relevantfor the assessment ofthe short run interactions between the 

monetary vanables and outputis based on specific assumptions regarding the pattern of 

the relationships between outside money,the money multiplier,output,and the ratio of 

quasi-money to transactions deposits(QT).Impulse responsefunctions(IRFs)and 

vanance decomposition(FEVD)denvedfrom a vector-error correction model(VECM) 

will be employed to assess the sign and,respectively,the quantitative importance of all 

SIX relationships identified in Section 2.4K 

Anotherissue ofinterest is the exogeneity status ofoutside money.In the first 

essay,it wasfound that base moneyis superexogenousfor the output,meaning that 

changesin outside money do not alter the structural parameters ofthe outputequation. 

AsEngle et al (1983)suggest,this result may be interpreted as a causal connection 

runningfom outside moneyto output.Does this result still obtain when a new relevant 

vanable,namelythe QTratio,is included m the model? This question will also be 

These relationships are Y-BM,BM-MM,MM-Y,Y-QT,QT-MM,and QT-BM 
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answered here 

The VECMis the chosen framework because,in contrast to standard VARs,it 

allows the analysis ofshort-run dynamics to be performed separatelyfrom the long-run 

relationships.The short-run and long-run relationships are identified and separated 

through cointegration analysis,using Johansen’s(1988)methodology. 

Cointegration analysis will also provide information necessary to identify the 

weaklyexogenous vanables.A more efficient estimation ofthe model will be obtained 

by conditioning theendogenous vanables on the weakly exogenous variables. 

Depending on the weak exogeneity results^,superexogeneity ofbase money will be 

tested using the procedure developed byEngle and Hendry(1993). 

The efficiency ofthe estimation is furtherimproved by estimating the VECM as 

seemingly unrelated regressions(SUR).To calculate the IRFs and FEVDs,the 

structural innovations ofthe multivanate model will be identified through a Sims-

Bemake decomposition(Sims,1986,and Bemake,1986) The advantages ofSims-

Bemake method overthe commonly used “Choleski decomposition” are presented m 

Section 1 2ofPart One. 

The analysis is earned out using quarterly US data for the penod 1960.1-1997.4. 

Five vanables are included in the vector error-correction model.Output(Y)is measured 

as the log ofreal GDP.The log ofthe St.Louis monetary base(BM)stands as the 

measure ofoutside money.The money multiplier(MM),captunng inside money,is 

^ Weak exogeneity is a necessary condition for superexogeneity 
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calculated as the ratio ofthe monetary aggregate M2to the monetary base.The interest 

rate(R)is calculated as the spread between the 3-month Treasury bill rate and the‘own 

return on money’,i.e. the weighted average ofthe rates received on the assets included 

in M2.The ratio QT ofquasi-money(i.e non-Ml components ofM2)to transactions 

deposits IS calculated as(M2-Ml)/D,whereD represents total checkable deposits 

included in Ml. 

Output and money are the mam vanables ofinterest,and their shortrun 

interactions constitute thefocus ofinvestigation in this study.The decomposition 

outside money-mside money(the monetary multiplier)reflects a central point ofthis 

study,thatthe two components ofthe money stock are heterogeneous and therefore 

their interactions with outputshould be distinctively analyzed.The interest rate is 

included since manyempincal studies(forinstance,Sims,1986,and Litterman and 

Weiss,1985)showed that the explanatory power ofmoneyfor output vanations is 

significantly altered when the influence ofthe interest rate is incorporated.Finally,the 

QTratio plays a central role in the proposed explanation ofthe pattern ofshortrun 

dynamics ofoutput,outside money,and the money multiplier.The very purpose ofthe 

investigation here is to provide empincal evidence for the assessmentofthis 

explanation. All raw data are obtainedfrom FRED,the database ofthe Federal Reserve 

Bank ofSt Louis The estimation results,together with a step-by-step descnption ofthe 

estimation procedures,are presented m the next chapter. 
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ChapterFour 

Estimation and Results 

Six importantrelationships between relevant macroeconomic vanables are 

investigated here with the purpose ofclarifying the nature ofthe shortrun interactions 

between the monetary vanables and output.The relationships analyzed are(1)Y-BM, 

(2)BM-MM,(3),MM-Y,(4)Y-QT,(5)QT-MM,(6)QT-BM.The signs and the 

quantitative importance ofthese interactions are assessed by means ofinnovation 

accounting(IRFs andFEVDs).In addition,a testfor the superexogemty ofbase money 

with respectto outputis performed.The sequence ofresults,together with the 

econometnc procedures employedin estimation,is presented below.Since the same 

procedures are used throughoutthis study,they will be discussed m less detail here;for 

a more detailed descnption,the readeris referred to Section 1.2ofPartOne and 

Chapter Three ofPartTwo. 

Some preliminary analysis is necessary to assess the orderofintegration ofthe 

vanables ofinterest Augmented Dickey-Fuller unit root tests(Dickey and Fuller,1981) 

for both levels and first differences revealed that Y,BM,QT,andMM are 1(1),whereas 

R IS I(0)\ Since there are no1(2)vanables,the conditions for the validity ofthe 

subsequentcointegration analysis are met. 

The investigation starts with the most general data generating process(DGP), 

namely a standard(unrestncted)VAR.In the spint ofthe general-to-specific modeling. 

ADFtests wererun using theURADFprocedure in RATS,that chooses the optimal lag length for the 
ADFregression using theBIC model selection criterion 
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a senes ofrestnctions are tested and imposed on the initial model 

The first step involves the choice ofthe lag length for the model.VARs with 12, 

8,and4lags were estimated Likelihood ratio tests for reduced lag structurefrom 12to 

8 andfrom 12to4lags were performed.The p-values obtained were,respectively. 

0.003 and0031.Both the last4lags and the last8lags arejointly significant at5 

percent significance level,suggesting unambiguously the choice ofthe 12-lag model. 

All equations ofthe 12-lag model perform well in terms ofthe required residual 

properties(normality,no senal correlation,and no heteroskedasticity)^.These 

properties are important since the validity ofmostsubsequenttests requires white noise 

errors in the maintained hypothesis.It is worth noticing thatthe same lag structure was 

foundforthe estimated models ofall three essays These consistentresults suggestthat 

the macroeconomic processes involving the vanables analyzed have relativelylong 

memory. 

Comtegration analysis is performed next,in order to identify and separate the 

short-run dynaimcs ofthe system from the long-run relationships.Thistype ofanalysis 

requires the estimation ofthe modelin a vector error-correctionform(VECM). 

Standard VAR procedures do not distinguish between short-run and long-run dynamics. 

VECM IS therefore a better choicefor assessing interactions between macroeconomic 

vanables over the business cycles,which is the pnmaryinterest here. 

The standard VARis reparametenzed as a VECM asfollows: 

Ayt-rlAyt-i +...+Tk-iAyt-k+i +Ilyt.k+Ut (4 1) 

^The results ofthe residual analysis,notincluded here,are available upon request 
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where Ayt is the vector includingDQT,DBM,DR,DY,andDMM,i.e the first 

differences ofthe vanables ofinterest,F,=-(I-Ai-. .-A,),(i= 1,...,k-1),n=-(I-

Ai-...-Ak),andIis an identity matnx oforder n (in this case,n=5). 

Theterm llyt-k captures the long run relationships between vanables in yt.The 

rest ofthe model,(the differenced vanables),represents the shortrun component.The 

long run(comtegration)analysis will provide theframeworkfor tests ofweak 

exogeneity.The results ofthese tests are used to re-estimate the system conditional on 

the weaklyexogenous vanables,thus increasing the efficiency ofestimation.The 

analysis ofshortrun dynaimcs will provide answers to the questions regarding the sign 

and the quantitative importance ofthe interactions among the vanables ofinterest. 

Cointegration analysis is performed using Johansen’s(1988)methodology.The 

(nxn)matnxnin equation(4.1)is decomposed into two(nxr)matncesaand p,such 

thatn=aP’.The columns ofP(Pi’s,i = 1,. .,r)representthe comtegrating vectors 

(long-run relationships).Theamatnx represents the matnx ofparameters that measure 

the speed ofadjustmentofthe vanables in the modelfollowing a deviation ofthe 

system from the long-run equilibnum^. 

The cointegration rank(r)and the deterministic components ofthe model are 

jointly determined through the test procedures descnbed in Johansen and Juselius 

(1992)and Johansen(1992).The results ofthe tests suggest a model with three 

cointegrating vectors(P,’s)and a constantin the shortrun model'*.Therefore,r=3is the 

^ Therank ofn,the number ofcomtegrating vectors,and the number ofcolumnsofaand|3,all equal r 
“* Both and A^nax statistics(Johansen and Juselius,1990)select r=3 Thejoint testfor r and 
deterministic components(Johansen,1992)selects a model with a constant and r=3 at all conventional 
significance levels 
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first restnction imposed on equation(4.1)model,where a vector ofconstants is added^. 

On this model restnctions on 3and acan be tested. 

Restnctions on3are necessaryfor a unique identification ofthe parameters of3 

and Using the procedures developed by Johansen and Juselius(1992,1994),vanous 

possible restrictions on 3i’s were tested.The cointegration vectors selected by the 

likelihood ratio tests are then used to generate the eixor correction terms(ECTs) 

included in the equations ofthe endogenous vanables(see below)^. 

Having identified the parameters ofthe comtegratmg vectors,tests of weak 

exogeneity can be performed byimposing restnctions on the rows ofmatnx a.A 

vanable is weaklyexogenousforthe parameters ofthe equation ofanother vanable if 

the process generating the first vanable can be estimated withoutknowledge ofthese 

parameters.Identifying the weaklyexogenous vanables is usefulfortwo reasons.First, 

conditioning the system on the weaklyexogenous vanablesimproves the stochastic 

properties ofthe model(Hams,1995) Second,weak exogeneity is a necessary 

condition for superexogemty.The significance ofsuperexogeneity will be discussed 

shortly. 

^ The vector ofconstants allowsfor a linear trend in(some ofthe)level vanables. 
® For any CO non-singular matrix ofdimensions(r x r),aP’=aco.''(o3’=a*3*’ Itfollows thatn=aP’= 
a P*’,meaning thatthe parameters ofaand P are notidentified 
’Thecomtegratmg vectors representlong-run eqmlibnum relationships between variables However, 
these relationships do not have an explicit causal interpretation(Rao,1994) More specifically,since P,’s 
are obtained from reduced forms,they cannot be interpreted as structural equations(Dickey et al,1994) 
Byimposing specific restrictions on P,theoretical hypotheses aboutlong-run relationships may 
nevertheless be tested However,this is not the goal ofthis study,where the comtegratmg relationships 
are identified with the limited purpose ofseparating them from the short-run relationships to be 
estimated Therefore,the parameters ofP,’s are notpresented and discussed here They are available upon 
request 
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Theframework for test is given by equation(4.1),where the matnx nis wntten 

as(aP')-

Ayt=r1Ayt-i +...+Tk-iAyt-k+i +ap'yt-k+Ut (4.1') 

Ifthe row i ofmatnx ais a zero vector,then the vanable i does not adjust 

endogenously in response to the deviationsfrom the long run equilibnum induced by 

the other variables,i.e.the vanable i is weakly exogenous.Therefore,testing weak 

exogeneity amounts to testzero restnctions on a.Atfive percent significance level,the 

null hypothesis ofweak exogeneity was rejected for Y,QT,R,andMM(with p-values 

of,respectively,0.00,000,0.01,and 0.04)and accepted forBM(p-value=0.31). 

The results ofthese tests confirm the finding ofPartTwo that base moneyis 

weakly exogenous.The interest rate,which was also found weaklyexogenousin Part 

Two,nolonger exhibits this property underthe specification here®. 

The tests ofweak exogeneity concluded the comtegration analysis.The 

remainder ofthe analysis willfocus on the shortrun dynamics.The model is re-

estimated conditional on the weaklyexogenous variables,using seemingly unrelated 

regressions(SUR)estimation procedures.Ascompared to OLS,SURimprovesthe 

In the analytical framework elaborated by Engle et al(1983),adopted for exogeneity analysis in this 
study,the conceptofweak exogeneity is notinterpreted in termsofgenuine causality;it rather describes 
a statistical property that allows conditional estimation This approach is differentfrom the traditional 
approach to econometric modeling,where a conceptclosely related to,but notidentical with,weak 
exogeneity is that ofpre-determinedness.Pre-determined variables are a prion assumed to cause the 
endogenous variables.In Engle et al (1983),the a priori assumptions play little role.More structural 
contentthan weak exogeneity is assigned,in this approach,to the conceptofsuperexogeneity,to be 
addressed shortly 

181 



efficiency ofestimation when the residuals are correlated across equations The model 

m generalform is descnbed by equations(4.2)and(4.3) 

Ay*t= FoAzt+r^iyt-i +...+r\.iAyt.k+i+a(P’yt-k)+Uyt (4.2) 

Azt = r'^iyt-i +•••+rViAyt-k+i+Uxt (4.3) 

wherethe vector Ay*tincludes the endogenous vanables Y,QT,R,and MM(m first 

differences).The Aztterm is the first difference ofthe weaklyexogenous vanableBM. 

Theterm(P’yt-k)represents the error-correction terms(ECTs).ECTs,thatcapture the 

long run relationships between vanables,were estimated in the comtegration analysis. 

They areincluded now in equation(4.2)as deterministic variables,and the subsequent 

analysis is performed based on the shortrun coefficients captured m the matnces F^. 

In terms ofspecific vanables here,the general model ofequations(4.2)and 

(4.3)can be wntten as: 

DY=ki+wn DBM+ai(L)DY+a2(L)DBM+a3(L)DMM + a4(L)DQT+ 

+a5(L)DR+ccii ECTi+ 0,12ECT2+oti3ECT3+uj (4.4) 

DQT=k2+W21DBM +bi(L)DY+b2(L)DBM+ b3(L)DMM+ b4(L)DQT+ 

+b5(L)DR+ OC21 ECTi+ 0122ECT2+OC23ECT3+U2 (4.5) 

DMM=k3+W31DBM+Ci(L)DY+C2(L)BM+ C3(L)DMM + C4(L)DQT+ 

+c5(L)DR+ OC31 ECTi+ OC32ECT2+OC33ECT3+U3 (4.6) 
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DR=k4+W41 DBM+di(L)DY+d2(L)DBM+d3(L)DMM + d4(L)DQT+ 

+d5(L)DR+(X41 ECTi+CX42ECT2+CC43ECT3 +u4 (4.7) 

DBM=ks+ei(L)DY+e2(L)DBM+e3(L)DMM+e4(L)DQT+ 

+e5(L)DR+u5 (4.8) 

where k’s are constants,(L)denotes lag polynomials,and the time subscripts are 

oimtted. 

As compared to PartTwo,here the specification ofthe estimated modelreflects 

the change in focus,byincluding QT as arelevant vanable.Itis interesting to compare. 

at this point,the degree to which the key vanables are explained underthe alternative 

specifications.A companson ofthe(centered)R-squaresfor each equation is presented 

below. 

PartTwo PartFour 

Equation R-sq. Equation R-sq. 
dY 0.66 dY 0.62 

BM 0.47 dBM 0.63 

dMM 0.87 dMM 0.88 

dR 0.47 dR 0.70 

ddP 0.55 dQT 0.88 

Notice that while the changesin output and the money multiplier are explained 

in similar proportions under both specifications,the changes in base money and the 

interest rate are sigmficantly better explained under the current specification.In 

addition,the equation for the new vanable introduced,QT,exhibits high goodness of 

fit. These results indicate thatthe inclusion ofthe quasi-money movements,captured by 

’Autocorrelation,normality,and heteroskedasticity tests on the residuals ofthe above modelshow 
satisfactory results asregards thefulfillmentofthe white noise criterion Testresults are available on 
request 
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the QT ratio,allows a better descnption ofthe relationships between the key vanables 

than does the inflation information. 

Underthe model specification m PartTwo,it wasfound that base money was 

superexogenousfor output.Here,superexogeneity ofBM with respect to output would 

imply that changes m the firsttwo moments ofthe stochastic process generatingBM 

(equation 4.8)do notchange the parameters ofthe outputequation(4.4).One 

interpretation ofthis condition is that policy actions do not alter the behavior of 

economic agents.Ifthis is the case,then policy actions may be expected to be effective 

in producing desired effects on non-behavioral macroeconomic parameters.However, 

this interpretation ofsuperexogeneity is notrelevant here.As argued m PartThree,base 

moneyis not an appropnate measure ofintentional policy actions.An alternative 

interpretation ofsuperexogeneity was suggested byEngle et al.(1983).The authors 

argue thatsuperexogeneity“seems to satisfy the requirementfor causality”,ifone 

accepts Zellner’s(1979)definition ofcausality as “predictability according to alaw”. 

Under this interpretation,ifbase moneyis superexogenousfor output,then base money 

causes output.Evidence regarding the superexogeneity ofbase money with respect to 

outputIS provided next. Conclusions based on this evidence,however,should be 

regarded as tentative. Confirmation ofthe suggestion ofEngle et al (1993)or 

alternative suggestions regarding empincal tests for structural causality can hardly be 

found m recent literature. 

The superexogeneity test is performed as explained m ChapterTwo ofPartTwo. 

Equation(4.4)is augmented with regressors that measure the mean and vanance ofthe 
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policy vanable These vanables are obtained from equation(4 8)**^.The test equation is 

thefollowing": 

DY=ki+wiiDBM+ai(L)DY+a2(L)DBM+a3(L)DMM + a4(L)DQT+ 

+a5(L)DR+ttii ECTi+ cl\2ECT2+C1C13 ECT3+ 

+mRES3+piFTTSQ+P2RESQ+p3FrTRESQ+u, (49) 

whereRES3is a proxyfor(conditional vanance x residuals),FITSQ is the squared 

fitted value ofDNBRX,RESQ is the proxy ofconditional variance,andFTTRESQ= 

(fitted values x RESQ). 

The null hypothesis ofsuperexogeneity,Hq:pi=P2=ps=0,is rejected atthe 

five percent significance level(p-value=0.044).Ifthe interpretation ofEngle et al. 

(1983)IS accepted,this result does notsupportthe hypothesis that base money causes 

output.Ifa true causal connection runningfrom outside moneyto output does not exist. 

then base moneycannot qualify as an appropnate policy vanable. 

The mam question m this Part surrounds the nature ofseveral key shortrun 

relationships.The nature ofthese relationships is assessed by means ofinnovation 

accounting,based on the estimated model ofequations(44)-(4.8). 

Before innovation accounting is performed,a proper identification ofthe 

structural innovations is required.In the reducedform ofequations(44)-(4.8),the error 

terms(u’s)are linear combinations ofthe underlying structural innovations.The 

10 White’s(1980)heteroskedasticity teston the residuals ofequation(48)fails to reject the null 
hypothesis(p-value=043) This result allows the conditional variance ofBM to be approximated by the 
squared residuals ofBM equation(Charemza and Deadman,1987,p240) 
** CUSUM and CUSUM ofsquares tests(Brown et al,1975)show that both equations(44)and(48) 
exhibit satisfactory parameter stability over the sample period Therefore,hypothesis testing m equation 
(49)IS valid 
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procedure suggested bySims(1986)and Bemake(1986)is used to recover the 

structural innovations. 

The relationship between the reduced-form and the structural innovations is 

given by 

Ut=A'* Vt (4.10) 

where Utis the(5x1)vector ofreduced-form innovations m equations(4.4)-(4.8), Vt is 

the(5x1)vector ofthe structural innovations,and A is a(5x5)matnx ofthe 

contemporaneous relationships between the variables ofinterest. Unlike u’s,the v’s are 

assumed to be uncorrelated(orthogonal)across equations,representing genuine 

structural shocks. 

As pointed out bySims(1980b),any a pnori structure imposed on a 

simultaneous equations system is debatable and mayinvolve “incredible restnctions”. 

Therefore,it is worth emphasizing thatm modeling the matrix A(equations4.11-4.15 

below)the apnon considerations wereemployed mainlyto select candidate structures, 

whereasthe final choice is made based on testing restnctions*^.The structure ofmatnx 

A,based on the results ofthese tests,is presented below*^. 

12Somerestrictions imposed on matrix A are consistent with previous results from weak exogeneity tests 
and SUR estimation Specifically,the innovations m BM are allowed to be correlated with innovations m 
endogenous variables ifthe estimated coefficients w,i in equations(44)-(47)are statistically different 
from zero Alternative assumptionsfor additional restrictions were made,based oncommon theoretical 
insights regarding possible patterns ofthe contemporaneous correlations among structural innovations 
These possible patterns were subjected to tests ofoveridentifymg restrictions This modeling strategy, 
made possible by theSims-Bem^e procedure,is not available when using the Choleski decomposition, 
the latter imposing a pnon a ngid structure where the system is strictly identified. 
’^The alternative patterns were rejected at all conventional significance levels.Iftests results showed that 
more than one structure is supported by data,then the selection ofthe final model would still require a 
pnonjudgement This is notthe case here,since tests results rejected the alternative structures 
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Ult= Vit + A,i3V3t+ A,i4V4t (4.11) 

(4.12)U2t= V2t+AasVst 

U3t=A,3iVit+A,32V2t+ V3t+X34V4t+)l35V5t (4.13) 

U4t=^42V2t+ V4t (4.14) 

USt=^52V2t+ Vst (4.15) 

where A,,j is the row i,columnjelement ofA. 

Equation(4.11)shows thatinnovations in output are correlated within the 

quarter with money multiplier and interestrate innovations*'*.This resultis consistent 

with mosttheoreticalframeworks Equation(412)implies thatinnovations in QTand 

base money are contemporaneously correlated*^,as implied by the theoretical 

hypothesis tested here.Innovations in the money multiplier(equation 4.13)are 

contemporaneously correlated with innovations in all other variables*^.This suggests,in 

agreement with mosttheones,thatthe money multiplier is ‘the mostendogenous’ 

vanable in the set.The interest rate shocks(equation 4.14)are contemporaneously 

correlated with innovations in QT ratio*^.The interpretation ofthis equation is not very 

clear,but alternative restnctions were rejected by the tests.A reasonable interpretation 

IS thatthe portfolio redistnbution reflected by changes in QT alters the conditions on the 

loanablefunds market and thusinduce interest rate fluctuations.Finally,equation(4.15) 

shows that the innovations in base money and QT are correlated,consistent with our 

14 AlthoughBM IS exogenousfor the output equation,the coefficient Wnin equation(44)is not 
statistically significant at5 percent(p-value 0551) 
15 The coefficient W21 in equation(45)is statistically significant at5 percent(p-value=0000) 
16 The coefficient ofthe weakly exogenous variable in equation(46),W31,is statistically significant(p-
yalue=0000) 
17 In equation(47),the coefficientofBM,W41,is not significant(p-value=0149) 
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theoretical hypothesis 

Matnx A includes 11 restnctions and therefore one ovendentifying restnction 
1S

. 

A likelihood ratio test ofthe null hypothesis that the restnctions are valid was 

performed The p-value obtained is 0.724,showing that the structure imposed on the 

modelis strongly supported by the data over the sample penod.The results of 

innovation accounting,based on the aboveidentification ofthe structural innovations, 

are presented next. 

Atthis point.It IS importantto remind the reader that the remainder ofthe 

discussion IS focused on short-run dynamicsand all variablesare specified infirst 

differences.Tosmooth the exposition,the vanables will continue to be referred to as 

output,outside money,the money multiplier,the interest rate,and QT.However,Y, 

BM,andMMshould be interpreted as growth rates, R as change in the interest rate,and 

QT as change in the ratio ofquasi-money to transactions deposits. 

TheIRFs descnbe the behavior ofvanables ofinterest overtime,following a 

one standard deviation shock to one ofthese vanables. The theoretical hypothesis 

tested here is thatfluctuations in output are accompanied by changes ofthe same sign in 

to the ratio ofquasi-money to transactions deposits(QT).In terms offirst differences. 

increases in QT would in turn be associated with decreases in base money and increases 

in the money multiplier. Six relevant relationships are involved in this hypothesis.(1) 

Y-BM,(2)BM-MM,(3),MM-Y,(4)Y-QT,(5)QT-MM,(6)QT-BM.The hypothesis 

implies that the relationships(1),(2),and(6)are negative,whereas(3), (4), and(5)are 

18For exactidentification,only n(n-l)/2 restrictions are necessary,i e 10restrictions in our model. 
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positive.To assess the signs ofthese relationships in the context ofthe proposed 

explanation,theIRFs generated by innovations in base money and output are calculated 

and presented in Figures 4.1 and42. 

The effects of portfolio redistnbutions on monetary dynamics should be 

reflected by the interactions betweenBM,QT,and MM.Both portfolio redistributions 

and the money multiplier can be affected by various factors,not all ofthem necessarily 

related to base moneychanges.However,to test the predictions ofthe theoretical 

hypothesisformulated m this study,it is necessary to assess the nature ofchanges m QT 

and MMin the presence ofshockstoBM.TheIRFs generated by an innovation mBM 

are therefore calculated.Figure 4.1 shows that movementsinBM are indeed negatively 

related with those in QT and MM,as our hypothesis predicts.Recall that the 

preliminary evidence presented in Section 2.4(Table4.1)indicates negative 

correlations betweenBM,on one hand,and QT and MM,on the other hand.The cross-

correlations, however,associate fluctuations ofBM,QT,andMMthat are the net 

effects ofallfactors affecting these vanables.In contrast,theIRFresults pictured in 

Figure4.1 show thatQT andMM are negatively associated with a positive innovation 

m BM,givenzero innovations in any other variable exceptBM.While cross-

correlations found are consistent with the hypothesis under investigation,theIRFs 

provide a direct and more meaningful test ofthe predicted relationships.Together,these 

results support the hypothesis that portfolio redistnbutions imply a short run negative 

relationship between outside money and the money multiplier. 
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The theoretical hypothesis associates portfolio redistributions with output 

fluctuations Examination ofthe hypothesis thatQTfluctuations are pro-cyclical 

requires therefore that the relationships(l)-(6)be assessed in the presence ofashock to 

output.Figure 4.2 presents theIRFs that descnbe the behavior ofBM,QT,MM,and R, 

following a one-standard-deviation innovation in output.TheseIRFs are relevant 

whether the sequence ofevents starts with an innovation in actual output,orin expected 

(or planned)output*®. 

Figure 4.2showsthat a positive innovation in output corresponds to increases in 

QT.This result provides directevidence supporting the prediction ofpro-cyclical 

behavior ofQT.In fact, allIRFs in Figure 4.2 are consistent with the predictions ofthe 

proposed scenano Aninnovation in outputis followed by a decrease m the growth 

rate ofbase money and an increase in the growth rate ofthe money multiplier. 

confirming the patterns described in Figure 4.1.In addition,output and the interest rate 

are initially positively associated.This result mayreflectthe fact that,m an expanding 

economy,the demand forloanablefunds increases,dnving up the interest rate. Overall, 

theIRFresults here are consistent with the theoretical hypothesisformulated m this 

19 It IS true that the expectations and the intentions cannot be directly observed However,ifthe 
expectations are rational,then actual outputcan be used as a proxy for the expected output Similarly,if 
the actions ofthe private sector lead,in general,to the intended results,then actual outputcan be used as 
a proxy for the planned output 

The reader may be used to see smootherIRFs,as they appear in moststudies that derive theIRFsfrom 
VARsin levels These procedures do not distinguish between short-run and long-run dynamics The 
presence ofthe long-run relationships,relatively stable ascompared to the short-run fluctuations, 
smoothes out the path ofvanables IRFs presented here are based only on the short-run coefficients ofa 
VECM,thus properly reflecting the short-run dynamics This very feature also explains the relatively 
erratic behavior ofD^sfrom a VECM For an illustrative companson,see Figures21 and 2.5 mPart 
Two,that depictIRFs obtained from a VECM and,respectively,a VAR m levels,using the same data set 
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study These results corroborate the evidencefrom cross-correlations(Table 4.1), 

indicating that all six key relationships have the predicted signs. 

Forecast error vanance decomposition(FEVD)measures the proportion ofthe 

vanation in a vanable explained byinnovations m the other vanables ofthe system.The 

FEVDs based on the estimated model are presented m Tables 4.2-4.6.Some general 

patterns are noticeable. Output and the interest rate are explained pnmanlybyown 

innovations.Relatively strong interactions between outside money,QT,and the money 

multiplier can be detected. The explanatory powerofY andRforBM,QT,andMMis 

relativelylow,with some exceptions noted below.These patterns suggestthatthe 

interactions between the real and monetary vanables are rather weak. 

Focusing first on theFEVDfor output(Table 4.2),notice that output vanations 

are explained to alarge extent byown innovations.Concerning base money and output 

interactions,recall that,m PartTwo,innovations in base money werefound to explain a 

large proportion ofoutput vanation.Underthe specification employed here,where the 

QTratio is included as a relevant vanable,the explanatory power ofbase moneyfor 

output drops significantly,to a maximum of5 percent atthe 8-quarter horizon.A 

similar percentage ofoutput vanation is explained by the money multiplier;m this case. 

the resultis consistent with the explanatory powerofMMforYfound in both PartTwo 

and PartThree.Overall,the findings summanzed in Table4.2 provide little supportfor 

the theones assuming substantial effects ofchangesin monetary vanables on output. 

Another interesting observation is that changesin base money and the QT ratio 
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Table42 PartFour-FEVDforDY Table43 PartFour -FEVD forDBM 

FH DQT DBM DR DY DMM FH DQT DBM DR DY DMM 

1 058 051 537 9299 054 1 8974 1026 000 000 000 

2 064 093 754 9028 061 2 8651 903 1 06 223 1 17 

3 158 096 732 85.71 443 3 8373 950 339 229 1 10 

4 557 179 687 80.93 484 4 80.76 970 3.51 470 1 33 

5 710 426 650 7679 534 5 7477 908 461 596 557 

6 706 435 826 75 11 523 6 7058 865 894 657 526 

7 722 428 1031 7301 5 18 7 6573 8 13 15.00 621 493 

8 767 5 13 11 88 7029 502 8 5955 734 2032 561 718 

Table4 4 PartFour -FEVDforDQT Table45 PartFour -FEVD forDMM 

FH DQT DBM DR DY DMM FH DQT DBM DR DY DMM 

1 2.02 9798 000 000 0.00 1 31.90 26.50 076 148 3936 

2 149 90.20 013 817 000 2 2967 2490 637 299 3607 

3 202 8776 010 959 053 3 3048 2667 588 275 3422 

4 180 83.14 1 19 12.92 094 4 28.55 27.49 5.88 5.75 32.33 

5 263 7834 136 1258 509 5 27.92 2768 576 605 3259 

6 350 7564 1 19 11 60 807 6 28.57 2702 652 594 31.94 

7 571 71 02 1.02 1353 872 7 28.22 2703 687 589 31.99 

8 635 6667 263 1178 12.57 8 2609 25.21 8 14 5.58 3498 

Table46 PartFour-FEVD forDR 

FH DQT DBM DR DY DMM 

1 020 746 9234 000 000 

2 0.51 705 9081 051 1.12 

3 127 724 8489 172 487 

4 135 1269 7048 198 1351 

5 1 15 16.59 6741 329 11.56 

6 1 15 15.41 6963 306 1074 

7 205 2030 6325 393 1047 

8 444 29.32 5175 579 870 

Note. 

Y=output,R=the interest rate,QT=the ratio ofquasi-money to transactions deposits, 
MM=the money multiplier,BM=base money.D denotes first differences andFH= 
forecast honzon 

Each row shows,for the forecast honzon indicated in the first column,the proportion of 
the vanance in the variable at the top ofthe table explained by theinnovations in 
column vanables Therow numberssum upto 100(save for rounding errors) 
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explain substantially each other’s vanations(see Tables 4.3 and 4.4).Each vanable is 

better explained by the other,rather than by its own innovations.This is an uncommon 

pattern forFEVD results. The most plausible interpretation ofthis result seems to be 

thatthe interactions betweenBM and QT are indeed very strong and/or their 

fluctuations are synchronized^'.Notice that this strong interaction betweenBM and QT 

is consistent with our hypothesis that portfolio redistnbutions within M2are closely 

associated with base moneyfluctuations. Also consistent with the proposed scenario is 

thefinding thatinnovations in Y explain a relatively sigmficant proportion ofQT 

vanation,especially after three quarters(12-13 percent).Atthe 8-quarter honzon, 

money multiplier innovations explain 13 percent ofQT vanation.Output and the money 

multiplier explain relatively small proportions(up to seven percent)ofoutside money 

vanation. After six quarters,interest rate innovations become importantfor outside 

money,their explanatory powerreaching 20percent atthe 8-quarter honzon. 

Additional evidence supporting an apparentclose interaction betweenBM,QT, 

andMMis provided bythe explanatory powerofoutside money and QT ratio for the 

money multiplier vanations(Table 4.5).BothBM and QTexplain MM m proportions 

exceeding 25 percent at any honzon.Comparatively,the proportions explained by the 

interest rate and output vanations are rather small,notexceeding8 percent and. 

respectively,6percent at any honzon. 

21 A similar pattern wasfound mPartThree between the fluctuations in the policy variable NBRX(ie 
the proportion ofnon-borrowed reserves m total reserves ofthe banking system)and total reserves 
(TOTR).Asm case ofBM and QT,NBRX and TOTR are closely related to one another,and their 
fluctuations are clearly synchromzed 
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Finally,Table46shows that the interest rate vanation is explained substantially 

byown innovations at short honzons Athonzons exceeding three quarters,however. 

outside moneytakes on nsing importance in explaining interest rate movements(up to 

29 percent) This resultis expected,since changes m base money are related to the 

interestrate via the effects oftotal reserves fluctuations on the federalfunds market. 

Overall,the results from innovation accounting provide convincing evidence 

supporting the theoretical hypothesis under investigation Portfolio redistributions 

appearto be relevantin explaining the pattern ofshortrun monetary dynanucs.The pro 

cyclical behavior ofthe quasi-money to transactions deposits ratio provides a coherent 

interpretation ofco-movements ofmonetary vanables and output. 

This study proposes a new theoretical interpretation ofthe shortrun macro 

dynamics.Someempirical findings consistent with this hypothesis are also new in the 

literature. These findings include the negative shortrun relationships between outside 

money and output,between outside money and the money multiplier,and between the 

ratio ofquasi-moneyto transactions deposits(QT)and outside money,as well as the 

positive relationship between QT and output. 

The majonty ofempmcalstudies in the existing literature have neglected the 

decomposition outside money-inside moneyemphasized here.Thus,there arefew 

studies against which results here can be compared.Thefew studies that accounted for 

this decomposition,such as Manchester(1989)and Cagan(1993),did not use the most 

appropnate econometnc procedures. Manchester(1989)used a standard VAR in first 

differences,which is known to imply aims-specification ofthe model when vanables of 

interest are comtegrated.In addition,Manchester used the Choleski identification of 
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structural disturbances,which assumes rigid causal patterns. Cagan(1993)analyzed the 

relationships between output,outside money,and the money multiplier m a simple 

regression framework,where the simultaneity bias is neglected.These drawbacks are 

circumvented in this study,where the analysis is carried out m a multivariate,VECM 

framework,where the structural innovations are identified using aSims-Bemake 

decomposition. 

With the caveat thatthe relevance ofcompansonsis limited by differences m 

the methodology ofanalysis,someofthe results here can be confronted with the 

evidence provided elsewhere.Thelow explanatory power(up to five percent)ofboth 

base money and the money multiplierfor output,found here,is broadly consistent with 

the results ofSims(1980),Litterman and Weiss(1985),Fnedman and Kuttner(1993), 

and Thoma(1994).The results ofthese studies,that measure money as the aggregate 

Mlor M2,show that moneyinnovations explain a small proportion ofoutput 

vanations.Manchester(1989),finds that base moneyinnovations explain 10percentof 

output vanation,a higher percentage thanfound here.She alsofound thatthe 

explanatory powerofthe money multiplierfor outputis higher than that ofthe base 

money.In this respect,the evidence provided in this study is closer to Cagan’s(1993) 

results,that show similar effects ofbase money and the money multiplier on output.It 

is worth noticing an interesting result presented in Manchester’s study,namely the 

strong negative correlation found between the innovations in base money and the 

money multiplier.Thatresult is consistent with the same negative relationship found 

here Unfortunately,the study omits any interpretation ofthatfinding. 
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Asa general assessment,the empmcalfindings here are broadly confirming the 

results ofthose previous studies thatfound weak effects ofmoney on output.The next 

chapter provides a summary and a concluding interpretation of all empirical results 

presented here. 
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Chapter Five 

Interpretation 

The investigation in PartFour providesempmcalevidence for a theoretical 

hypothesis that explains the pattern ofthe shortrun dynamics ofoutput,outside money, 

and the money multiplier Theinvestigation is based on U.S.data for the penod 1960.1-

1997.4.The hypothesis under investigation is consistent with the results in PartTwo.It 

wasfound there that the shortrun relationships outside money-outputand outside 

money-money multiplier are negative,and the relationship output-money multiplier is 

positive. 

While the latter relationship is widely confirmed in the literature,the firsttwo 

are previously undocumented.The hypothesis formulated here to explain this pattern 

assumes thatfluctuationsin output are positively associated with changes m the ratio of 

quasi-money to transactions deposits ofthe banking system(QT).These changes reflect 

portfolio redistnbutions among the monetary assets included m the aggregate M2. 

Specifically,theyimply that,when outputincreases(decreases)pnvate agents increase 

(decrease)the share oftheir holdings ofnon-Ml(or quasi-money)assets and. 

correspondingly,decrease(increase)the share oftheir holdings ofMl assets This 

scenano generates predictions aboutthe signs ofsix relevant relationships among 

changesin output(Y),outside money(BM),the money multiplier(MM),and the QT 

ratio.These relationships, with the predicted sign indicated in brackets,are the 

following.(1)Y-BM [-],(2)BM-MM[-],(3),MM-Y[+],(4)Y-QT[+],(5)QT-MM 

[+],(6)QT-BM[-]. 
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The empirical findings confirm the predictions ofthe proposed scenano. 

Supporting evidence was provided bytwo alternative econometnc procedures 

Preliminary analysis(Table4.1)examined the cross-correlations among changes in Y, 

BM,MM,and QT at4lags,contemporaneously,and 4 leads.The predicted signs 

clearly dominate the cross-correlations for the whole sample(1960.1-1997.4),as well as 

for the sub-samples 1960.1-1979.4,1985.1-1997.4,and 1975.1-1997.4 

In the mam analysis,based on a VECMframework,the signs ofthe 

relationships(l)-(6)are provided byimpulse response functions.BothIRFs generated 

byinnovations m outside money(Figure4.1)and those generated by innovations in 

output(Figure 4.2)depict dynamic relationships that exhibitthe predicted signs. 

It IS worth emphasizing thatthe cross-correlations and theIRFs do not provide 

identical information.The cross-correlations descnbe comovements between the 

vanables ofinterest.IRFs descnbethe behavior over time ofa vanable,following a 

one-time shock to another vanable,and assuming zeroinnovations in all other 

vanables.It is possible that cross-correlations andIRFs exhibit different signsforthe 

same genenc relationship.However,the results obtained here confirm the predicted 

signsforthe relationships(l)-(6)at both informational levels.These results provide 

corroborative evidence for the hypothesis tested.This aspectis particularly important 

forthose results that were not previously documented.Specifically,the negative 

relationships between output and base money and between base money and the money 

multiplier may appear counter-intuitive.However,theIRF results,denvedfrom a 

specifically structured model,are confirmed by simple cross-correlations.Thisfact 

showsthat the overall results are not model specific and supports their reliability. 
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Forecast error-vanance decomposition wasemployed to assess the magnitude of 

the interactions between the vanables ofinterest.TheFEVD results provide further 

supportfor the proposed scenano,which assumes significant interactions between QT, 

BM,andMM.Specifically,it wasfound thatQT andBM substantially explain each 

other,and thatinnovations m bothBM and QTexplain sigmficant proportions ofthe 

money multiplier vanation. 

A pnme objective ofthe entire study is to assess the mutual interactions between 

the monetary vanables and output.TheFEVD results ofthis Partsuggestrather weak 

connections between moneyand output.The explanatory powerofboth outside money 

and money multiplierinnovationsfor output vanation is relatively low,notexceeding 

five percent at any honzon within two years.Theinnovationsin output also explain 

modest proportions ofbase money vanation(up to seven percent)and the money 

multiplier vanation(upto six percent) 

To whatextentcan these results be interpreted m causal terms?In general,the 

existing literature reflects skepticism regarding the possibility ofdirect empincal tests 

for genuine causality.Likewise,the findings ofthis study do not warrant strong 

conclusions about genmne causal connections.However,the competing theones of 

business cycles are based on strong causal assumptions.How can the empincal results 

be broughtto bear in solving theoretical controversies?The approach taken in this study 

IS that conclusions about causality may only beformulated in terms ofconsistency or 

otherwise ofa pnon causal assumptions with the empincal evidence.In other words. 

causal hypotheses cannot befirmly confirmed or rejected,butthe empincal evidence 

maybe more consistent with some causal assumptions than with others. 
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This approach can be illustrated when assessing theFEVD results.Forinstance, 

finding that base moneyinnovations explain a relatively high proportion ofoutput 

vanations would be consistent with,but would not directly confirm,the hypothesis that 

base money causes output Conversely,alow explanatory power ofbase moneyfor 

output is more consistent with lack ofcausalityfrom moneyto output,while not 

necessanly warranting this conclusion.The latter case,however,allows more useful 

practical conclusions than the former.Specifically,even if genuine causalityfrom base 

moneyto output does exist,low explanatory powerofmoneyfor output means thatthe 

effects ofmoney on output are noteconomically significant. In light ofthese 

considerations,the results here provide little supportfor the monetarytheones that 

assume relatively strong short-run effects ofmoney on output 

TheRBCtheory,while agreeing that base money does not have relevant effects 

on output,predicts substantial effects caused by(expected)outputon inside money(the 

money multiplier).The monetarytheories also acknowledge a positive relationship 

between output and inside money,assuimng that the causation runsfrom moneyto 

output or,alternatively,both ways.Both theonesseem toimply that the relationship 

between output and the money multiplier is strong.However,this hypothesis has not 

been previously subjected to extensive empincal testing. As noted repeatedly m this 

study,the decomposition “outside money-mside money”has largely been neglected by 

previous empincal studies.This study does utilize the decomposition ofthe money 

stock into outside money and inside money(captured by the money multiplier).The 

results here confirm the positive sign ofthe relationship between output an the money 
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multiplier However,results indicate that direct causal effects between Y and MM,if 

any,are unlikely to be ofsignificant magnitude. 

As reflected in mosttheoretical controversies,three possible causal patterns 

between money and output are commonly given consideration:(a)Y=> M,(b)M=> Y, 

and(c)Y4^M.However,these alternatives are not collectively exhaustive.Whatis left 

out mostofthe time is the logical possibility ofno direct causal connection between 

output and money.A pnon,it is perfectly possible that the correlated fluctuations of 

money and output are thecommon effects ofthird factors.In fact,the empmcal 

evidence provided m this study seems more consistent with this final alternative,rather 

than with any ofthe possibilities(a)-(c).The possibility thatfluctuations in monetary 

variables and output are the effects ofthird factors is also consistent with(although not 

necessanly implied by)the theoretical hypothesisformulated here This hypothesis 

assumes thatfluctuations ofthe QT ratio are pro-cyclical,butno assumptions are made 

about a direct causality between Y and QT. 

The above considerations naturally raise the question:Which are those third 

factors that representthecommon cause ofoutputfluctuations and ofthe portfolio 

redistnbution associated with changesin base money and the money multiplier? Three 

possible explanations ofthe pro-cyclical behavior ofQT were suggested in Section 2.3. 

Thefactors explaining the changes in QT and affecting both outside money and the 

money multiplier may be the same as those causing changes in output.As explained in 

detail m Section 23,common causes ofmonetary and outputfluctuations mayinclude 

changesin preferences and intertemporal optmuzmg actions ofhouseholds,firms,or 

commercial banks,as well as fiscal or productivity shocks.The possibilities of 
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including explicit measures ofthese fundamental factors m empincal investigations are 

very limited. Nevertheless,ignonng the potential direct effects ofthese factors on the 

variables explicitly included in analysis maylead to invalid conclusions. 

One more finding ofPartFour is worth mentioning.It wasshown earlier that the 

econoimc literature provides little guidance regarding possible methods of direct 

empincal tests for genuine causality.One exception is represented by the study by 

Engle et al.(1983),wherethe authors suggest that superexogeneity“seems to satisfy the 

requirementfor causality,” ifone accepts Zellner’s(1979)definition ofcausality as 

‘predictability according to a law.” Under this interpretation,ifbase moneyis 

superexogenousfor output,then base money causes output.Following this suggestion. 

superexogeneity ofbase money was tested here.It wasfound thatthe evidence m favor 

ofbase moneysuperexogeneity is weak\The implication ofthis result is consistent 

with the possibility suggested earlier,that the shortrun co-movements ofoutside money 

and output maynot reflect direct causal relationships betweenBM and Y.However,the 

conclusion based on the superexogeneity test is only tentative,since the suggestion of 

Engle et al (1983)was not subjected to extensive scrutiny m the literature. 

The empincal evidence provided m PartFour supports the hypothesis that 

fluctuations in the ratio ofquasi-money to transactions deposits are pro-cyclical.The 

portfolio redistnbutions among the monetary assets explain the negative shortrun 

relationships between outside money,on one hand,and output and the money 

multiplier,on the other hand.The evidence further suggests that the interactions 

The null hypothesis ofsuperexogeneity is rejected at 10and5 percent significance levels, while 
accepted at 1 percent(p-value=0044) 
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between monetary vanables and output are rather weak.This conclusion is consistent 

with a pattern ofcausal relationships wherefluctuations in output and money are the 

common effects ofthird factors,such as changes m pnvate sector’s preferences and real 

demand or productivity shocks.The conclusions ofthe investigation are summarized in 

the nextchapter. 
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Chapter Six 

Conclusions 

PartFourcompletes the investigation ofthe relationships between the monetary 

and the real sector ofthe economy,undertaken m this study Here,a theoretical 

hypothesis is foraiulated.The hypothesis assumes an importantrole for portfolio 

redistribution m explaining the patterns of monetary dynamics.Further assumptions are 

made aboutthe pattern of portfolio redistnbutions m relation to outputfluctuations.An 

important goal ofthe empincalinvestigation is to test the predictions ofthe hypothesis. 

A second important objective is to assess the quantitative importance ofthe interactions 

between the monetary vanables and output These interactions are investigated for the 

U.S.economy overthe penod 1960 1-1997.4.The vanables ofinterest are output(Y), 

base money(BM),the money multiplier(MM),the ratio ofquasi-moneyto transactions 

depositsin the banking system(QT),and the interest rate(R). 

It IS argued that a pro-cyclical behavior ofQT can generate observable negative 

relationships between the growth rates ofY andBM and between the growth rates of 

BM and MM.This pattern may be explained bytwo facts. First,the required reserves 

ratio for transactions deposits is higherthan the required reserves ratio for quasi-money 

deposits.Second,the opportunity cost of holding excess reserves is particularly high for 

the banks m an expanding economy Given these facts,when the pnvate sector 

substitutes quasi-money assets for transactions deposits,required reservesfor 

transactions deposits are replaced by excess reserves.However,excess reserves are 

costly and are therefore promptly reduced by banks,which increase lending Ifthese 

206 



processes are recurrent over the business cycle,then decreases m the growth rates of 

total reserves and base money should be associated with increases in the growth rate of 

the money multiplier. 

The hypothesisformulated above generates predictions regarding the signs of 

SIX shortrun relationships. Analyzed m terms offirst differences,these relationships. 

with the predicted sign indicated m brackets,are the following:(1)Y-BM[-],(2)BM-

MM[-],(3),MM-Y[+],(4)Y-QT[+],(5)QT-MM[+],(6)QT-BM[-]. 

Empmcalevidence forthe assessment ofthe signs ofthe relationships(l)-(6) 

was provided bytwoindependent analytical methods.First,lag,contemporaneous,and 

lead cross-correlations between changes in Y,BM,MM,andQ were calculated.The 

core ofthe investigation is represented by the second method,where the analysis is 

earned out with a vector-error correction model(VECM).Based on the shortrun 

coefficients ofthe model,impulse responsefunctions(IRFs)and forecast error-vanance 

decompositions(FEVDs)were calculated.ResultsfromIRFs are relevantfor the sign of 

the relationships ofinterest.FEVDs offer a quantitative assessment ofthe interactions 

between vanables. 

The results ofthe investigation suggestthat the empmcal evidence is consistent 

with the proposed explanation ofthe shortrun interactions between output and the 

monetary vanables Thefindings show thatthe relationships(l)-(6)exhibit the 

predicted sign overthe sample penod.Supporting evidence is provided by both cross-

correlations and IRFs.Cross-correlations provide information aboutthe sign and the 

degree ofassociation between changes m two vanables These changes are the net result 

ofall shocks to the factors affecting the two vanables.IRFs,on the other hand,desenbe 
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the behavior overtime ofa vanable,when a one-time shock to one particular vanable 

occurs.Thus,the evidence here comesfrom alternative methods that generate results 

with different informational content.The fact that both methods confirm the predicted 

signs provides convincing evidence supporting the assumptions aboutthe nature ofthe 

genenc relationships(l)-(6) 

The resultsfrom FEVDs offer additional supportfor the significant interactions 

assumed to exist between BM,QT,and MM.This is illustrated by the findings that the 

innovations in base money and QT substanbally explain each other’ vanations,and that 

innovations m base money and QT have substantial explanatory powerfor the money 

multiplier vanation. 

TheFEVD results further suggestthatthe interactions between output and 

money are rather weak Overall,the findings ofthis essay provide little supportfor the 

existence ofstrong direct causal relationships between money and output.Some 

corroborating evidence for lack ofcausality runningfrom base moneyto outputis 

offered by the result ofthe superexogemty test. 

Placing the issue ofthe direction ofcausality between money and output atthe 

heart ofmacroeconomic debates,the contemporary schools ofthought devote 

substantial efforts to provide arguments that either moneycauses output,or output 

causes money,orthe causation is mutual.In the heat ofthe debate,the logical 

possibility that direct causal connections between money and output may be weak,or 

even not exist,is often ignored Thefindings ofthis investigation suggest that the 

empincal evidence is consistent with the latter possibility rather than with any other 

alternative.The co-movements ofoutput and money overthe business cycles may well 
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representthecommon effects ofthird factors.Three possible scenanos ofthis type were 

suggested here. According to these scenanos,the fluctuations in money and output may 

be generated,alternatively,by adjustments in the pnvate sector(households,firms,or 

commercial banks),or byfiscal or technology shocks.The assessmentofthese 

explanations requires further empincal investigation,indicating possible extensions of 

this research. 

Two particularly interesting results werefound in this study.First,the shortrun 

movements m output and base money,as well as those in base money and the money 

multiplier,are negatively associated.Second,portfolio redistnbutions amongtheM2 

assets seem to play an important role in explaining these patterns.Smularfindings were 

not previously documented in the literature. Such results could not have been obtained 

withoutan explicit distinction between outside money and inside money.Largely 

neglected by previous empincal studies,this distinction represents a central focus in this 

study.The results here warn againstthecommon procedure to analyze macroeconomic 

relationships treating money as a homogenous aggregate.Earlier studies overlooked the 

importantinteractions revealed by the analytic approach adopted in this study.These 

results point to the importantcontnbution broughtbythis dissertation to the empincal 

literature on the shortrun interactions between money and output. 

Anotherimportantcontnbution ofthis study is theoretical. A new interpretation 

ofthe dynamics ofthe monetary vanables and output was proposed here.This 

interpretation points to the potential importance ofportfolio redistributions among 

monetary assets in explaining the pattern ofco-movements ofmoney stock components 

and output.Companngthe results in PartTwo and PartFour illustrates the point.A 
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model that neglects portfolio redistnbutions(as in PartTwo and in the existing 

literature)assigns to outside moneyinnovations strong explanatory powerfor output.In 

contrast,a model that properly accountsfor portfolio redistnbutions(as m PartFour) 

finds that outside money explains very little ofoutputfluctuations.These contrasting 

results resemble the findings ofSims(1972,1980),whofound that the inclusion ofthe 

interest rate m a VAR substantially reduces the explanatory powerofmoneyfor output. 

Sims’findings confirmed thatthe interest rate is a relevant vanable for macroeconomic 

models.The results here suggestthat theoretical and empincal macroeconomic 

modeling may avoid misleading oversimplifications by explicitly assessing the 

implications ofportfolio redistnbutions. 
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Chapter One 

General Conclusions 

This dissertation investigates the short run dynaimc relationships between the 

monetary vanables and output The nature ofthe short run monetaryimpacts on output 

represents the bone ofcontention in the long lasting debate between the competing 

business cycle theones.The mam purpose ofthis study is to provide empincal 

evidence that is relevantfor properly assessing the mam positions ofthe competing 

theones.Theinvestigation is based on U.S.dataforthe penod 1960.1-1997.4. 

Important methodological features distinguish the investigation herefrom 

previous studies devoted to the same topic This study cames outa multiple-step 

analysis ofthe relationships between the monetary and the real sector ofthe economy, 

based on two important analytical distinctions.These distinctions are well documented 

by theoretical studies,while largely neglected in the existing empincal literature. The 

first distinction,between outside money and inside money,points to the potentially 

heterogeneous nature ofthe interactions between these components ofthe money 

stock and output.Since outside money and inside money are generated by different 

processes,it is likely that their relationships with output are also different.The second 

distinction,between money and monetary policy,is motivated by the fact that changes 

m the moneysupply are,to a considerable extent,affected byfactors beyond the 

control ofthe policy makers.The vast majonty ofempincal results m the existing 

literature are based on analyses thatignore the decomposition “outside money-inside 

money”,and identify monetary policy actions as changes m some monetary aggregate. 
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These studies cannot generate reliable conclusions aboutthe true nature ofthe 

interactions between the monetary vanables and output.The investigation here 

incorporates these important distinctions,thus providing more comprehensive 

evidence on monetary and macroeconomic interactions. 

Another distinctive feature ofthis study is the econometnc modeling strategy 

adopted.One element ofthis strategy is a general-to-specific approach thatreduces the 

number ofa pnon assumptions embedded in the empincal model.Further, 

cointegration analysis and vector error correction models are employed to allow focus 

on the shortrun dynamics ofthe vanables ofinterest,as required by a proper 

assessment ofbusiness cycle theones.The exogenous orendogenous nature ofthe 

vanables within the multivanateframework is established here byformal tests rather 

than ad-hoc assumptions.Finally,the structural shocks affecting the relevant vanables 

are identified using the Sims-Bemake procedure,which avoids the rigid causal 

implications ofthe commonly used Choleski decomposition.None ofthe previous 

studies applied the same combination ofproceduresfor similar purposes.Together, 

these features assure a proper analysis,avoiding the ambiguities implied by alternative 

methodologies 

This modeling strategy is applied at each stage ofthe investigation,m Parts 

Twothrough Four ofthis dissertation PartTwofocuses on the relationships between 

money and output,employing the relevant decomposition ofthe M2moneystock into 

outside money and inside money(measured as the money multiplier).In Part Three, 

the monetary policy actions are identified as changes in the proportion ofnon-

borrowed reserves in the total reserves ofthe banking system This measure properly 
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descnbes “the degree ofpressure on reserves”,through which the Fed influences the 

process ofmoney creation.Based on this identification,the effectiveness of 

intentional policy actions for output stabilization is assessed.PartFourcompletes the 

analysis ofthe interactions between money and output initiated m PartTwo,and 

builds upon some key results obtained in both PartTwo and Part Three.Specifically, 

these results reveal a particular pattern ofthe shortrun relationships between outside 

money,output,and the money multiplier.A theoretical interpretation ofthis pattern is 

formulated,and the consistency between the proposed interpretation and theempmcal 

evidence is evaluated in PartFour. 

The mam results ofthe investigation,across PartsTwothrough Four,are 

obtained from impulse responsefunctions(IRFs)and forecast error vanance 

decompositions(FEVDs).IRFs provide information aboutthe sign ofthe relationships 

between the vanables ofinterest, whereas theFEVDsevaluate the proportions m 

which a vanable is affected by shocks to other vanables. 

The results ofpnmaryinterestfor this investigation,obtained in Parts Two 

through Four,are bnefly presented next.Theirimplicationsfor the general 

conclusions ofthe study are discussed thereafter. 

The analysis ofthe relationships between outside money,inside money,and 

outputis earned outin PartTwo,using a multivanateframework given by output, 

outside money,the money multiplier,the interest rate,and the inflation rate.The most 

interesting finding here is thatthe growth rate ofoutside moneyis negatively related 

to the growth rates ofoutput and the money multiplier. Asshown shortly,this 

uncommon finding is confirmed by subsequent analysis.The relationship between the 

218 



growth rates ofthe money multiplier and outputis positive,but the mutual explanatory 

powerofthese vanables is ratherlow.Further results m PartTwo indicate that outside 

moneyinnovations explain a substantial proportion ofoutput vanation for honzons 

within two years.It was alsofound that outside moneyis superexogenousfor output. 

suggesting,m the interpretation ofEngle et al.(1983),a causal relationship running 

from outside moneyto output.However,as subsequentevidence shows,the lasttwo 

results no longer obtain when anew relevant vanable is included m the analysis. 

The analysis m PartThree includes output,the policy vanable(given by the 

proportion ofnon-borrowed reserves m the total reserves ofthe banking system),the 

total reserves,the interest rate,and the money multiplier.An important goal ofthe 

investigation is to assess the effectiveness ofthe policy vanablefor output 

stabilization.The effectiveness ofa policy instrument depends on the fulfillmentof 

three conditions: controllability,superexogeneity,and predictability. Controllability 

implies thatthe intentional actions ofthe policy-makers representthe single most 

importantfactor affecting the policy vanable.Superexogeneity ofthe instrument with 

respect to the target(here,output)requires that changes m the instrument vanable do 

not alter the parameters ofthe process generating the target vanable.Predictability 

implies thatthe changes m the instrument Granger-cause changes in the target.The 

very choice ofthe proportion ofnon-borrowed reserves in total reserves(NBRX)as 

the relevant policy vanable,motivated in PartTwoon theoretical grounds,implies that 

the controllability condition is fulfilled.The task ofthe empincal investigation is to 

test the fulfillment ofthe second and third conditions.The results indicate that NBRX 

IS superexogenous for output.However,the policy vanable does not Granger-cause 
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output,implying that the predictability condition is notfulfilled.Further results 

indicate thatthe policy shocks have a verylow explanatory powerfor output 

fluctuations,notexceeding one percentfor honzons within two years.The output and 

the money multiplier explain each other’s variations in relativelylow proportions. 

similar to those found in PartTwo.Another result ofinterest is the negative 

relationship found between the growth rates ofoutputand total bank reserves Since 

total reserves represent an importantcomponentofoutside money,this finding is 

consistent with the negative relationship between outside moneyand outputfound m 

PartTwo. 

The negative relationshipsfound here between the growth rates ofoutside 

money and output,outside money and the money multiplier,and total reserves and 

output,are notdocumented elsewhere in the literature.The monetary theones of 

business cycles assume positive effects ofoutside moneyon output,whereas theRBC 

theory assumes no regularrelationship between outside money and output.In general, 

the interactions between outside moneyand the money multiplier are either ignored by 

theory,or assumed to be negligible.The relationship between total reserves and output 

IS generally assumed to be positive.On the empincalfront,previous studies neglect 

the decomposition ofthe money stock into outside and inside money,and/oremploy 

less complete econometnc procedures than those adopted here.Forthese reasons,the 

results here are not directly comparable with the existing literature. 

A clear interpretation ofthese findings requires theformulation ofsome 

plausible scenario ofeconomic events,consistent with the patterns revealed.PartFour 

presents such a hypothesis and subjects it to empincal testing.The hypothesis states 
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that the dynamic patterns found here for outside money,output,and the money 

multiplier obtain ifoutputfluctuations are m general associated with portfolio 

redistnbutions within the monetary aggregate M2 Specifically,the proposed scenario 

implies thatincreases in the output growth rate are accompanied by increases m the 

ratio ofquasi-money to transactions deposits ofthe banking system(denoted here as 

the QT ratio).The analysis m PartFourincludes the variables output,outside money. 

the QT ratio,the interest rate,and the money multiplier.The results ofthe 

investigation provide supporting evidencefor the proposed explanation.TheIRF 

results indicate thatthe signs ofthe relationships between output,outside money,the 

money multiplier,and theQT ratio are consistent with the predictions ofthe 

hypothesis underinvestigation. Additional evidence regarding the signs ofthese 

relationships is provided bythe contemporaneous,lead,and lag cross-correlations 

calculated for these vanables.The results show thatthe predicted signs clearly 

dominate the pattern ofcross-correlations,for the whole sample penod as well as for 

three sub-samples.Further confirmation ofthe proposed scenario comesfrom the 

FEVD results, which indicate strong interactions between outside money,the QT 

ratio,and the money multiplier Overall,the results in PartFour provide convincing 

evidence that portfolio redistnbutions play an importantrole for shortrun monetary 

dynamics. 

Another major objective ofPartFour is to reassess the interactions between 

money and output underthe new specification ofthe model,including QT as a 

relevant vanable.TheFEVDsfor outputand the money multiplier indicate low mutual 

explanatory power,similar to thatfound in Parts Two and Three.However,two results 
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here are notably differentfrom those obtained in PartTwo.First,the explanatory 

powerofoutside moneyfor output drops substantially when the modelincludes the 

QT ratio.Innovations in the growth rate ofoutside moneyexplain less than five 

percent ofoutput growth vanations,at honzons within two years.Second,the 

superexogemty test rejects the hypothesis that outside moneyis superexogenousfor 

output,suggesting lack ofcausalityfrom outside money to output. 

The overall assessmentofthe findings in PartsTwothrough Four generates the 

mam conclusions ofthis investigation. Animportantconclusion is the evaluation of 

the effectiveness ofmonetary policyfor output stabilization.Further,the evidence 

allows a general assessmentofthe nature ofthe shortrun relationships between 

outside money,the money multiplier,and output.Finally,the overall results suggesta 

tentative conclusion regarding the possible causal patterns among the monetary 

vanables and output. 

The results ofPartThree suggest that intentional monetary policy actions. 

reflected by the degree ofpressure exerted bytheFed on bank reserves,cannot be 

effectively used for output stabilization.The evidence indicates that,since policy 

actions do not accurately predict outputfluctuations,the desired policy results are 

unlikely to be achieved.Moreover,the actual effects ofpolicy shocks(regardless of 

their predictability)on output are of very small magnitude. 

The interactions between the money multiplier and output have the positive 

sign predicted by mosttheones However,the mutual explanatory power ofthese 

vanables is low.This result,robust across all three models estimated in this study,is 

rather surpnsmg,since both monetary andRBCtheones assume relatively strong 
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interactions between inside money and output.These theoretical beliefs,however,are 

based on strong causal assumptions.A different causal pattern than assumed by either 

the monetary or theRBCtheones,to be discussed shortly,is more consistent with the 

magnitude ofthe interactions between outputand the money multiplierfound here. 

Among the mostinteresting findings ofthis study are the negative short-run 

relationships between the growth rates ofoutside money and output,and between 

those ofoutside money and the money multiplier.This pattern receives direct 

supporting evidence m Parts Two andFour,and is also consistent with the negative 

relationship between the growth rates oftotal reserves and output,found m PartThree 

The hypothesisformulated to explain this pattern,based on the assumption that the 

ratio ofquasi-moneyto transactions deposits has a procyclical behavior,receives 

convincing empirical supportin PartFour.Together,these results are particularly 

important,since they suggestthat portfolio redistributions among monetary assets 

might play an importantrole m explaining the shortrun dynamics ofmonetary 

vanables. 

In general,little attention is paid m the literature to the effects ofportfolio 

redistributions on monetary dynamics.The empincal studies thatexamine the 

interactions between money and outputdo notinclude among the relevant vanables 

any measure ofportfolio redistnbutions.The evidence provided m this dissertation 

suggests thatfailure to accountfor portfolio redistnbutions may significantly affect the 

empincal results and therefore lead to invalid conclusions.A companson ofsome 

results in Parts Two and Four ofthis study illustrates the point.In PartTwo,where 

portfolio redistnbution is ignored,it wasfound thatinnovations m the growth rate of 
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outside money explain a substantial proportion(about35 percent)ofoutput growth 

vanation.In Part Four,where portfolio redistnbutions are accounted for by changes in 

the QT ratio,the explanatory powerofoutside moneyfor output drops below five 

percent'.This suggests thatthe absence ofthe QT ratio from the modelin PartTwo 

alters the dynamics ofthe system m a way that creates the appearance ofstrong 

associations between the fluctuations ofoutside money and output.These spunous 

relationships may affect theFEVD results and thus lead to invalid conclusions about 

the interactions between money and output. 

The conclusion thatthe results in PartFour,regarding the explanatory power 

ofoutside moneyfor output,are more reliable thatthosein PartTwois supported by 

the fact thatthe results in PartFour are consistent with the findings ofPartThree.To 

see this,the relationship between policy actions and outside money oughtto be taken 

into consideration. As argued in PartTwo,the stock ofoutside moneyis largely 

affected by demand-dnven factors,which are beyond the control ofthe policy makers. 

However,the argument does notimply that intentional monetary policy(genuine 

supply shocks)has almostno effects at all on outside money,an incredible 

assumption.It wasfound m PartThree that the explanatory powerofpolicy shocksfor 

output IS verylow(below one percent).Ifoutside moneyinnovations explain less than 

five percent ofoutput vanation,asfound in PartFour,then the implied explanatory 

powerofpolicyimpacts on outside money would be m excess of20percent,a 

reasonable figure In contrast,if outside moneyexplains more than 35 percent of 

The exclusion ofthe inflation rate from the analysis in PartFour cannotaccountfor this change in 
results,since the evidence in PartTwoshows that the explanatory power ofinflation for any other 
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output vanation,asfound in PartTwo,then it follows that monetary policy explains 

very little(roughly,less than three percent)ofoutside moneyfluctuations. Clearly, 

this IS hardly plausible Therefore,the result ofPartTwo,where the implications of 

portfolio redistnbutions are not analyzed,is inconsistent with the findings ofPart 

Three.Based on the results m PartFour,which properly accountfor the influence of 

portfolio redistributions on monetary dynamics,the conclusion ofthis studyis thatthe 

explanatory power ofoutside moneyfor outputis low. 

Thefindings ofthis dissertation offer valuable insightsforthe assessmentof 

the mam tenets ofthe competing business cycle theories.The positions ofthe 

competing theones regarding the relationship between moneyand output are based on 

strong causal assumptions.To assess these positions,it is therefore necessary to 

interpret theempmcalevidence in causal terms.Thistype ofinterpretation,however, 

oughtto be subjected to a caveatthat is too often ignored m the concluding sections of 

manyempmcal studies.In general,it is doubtful thatthe genuine causal connections 

assumed bytheones can be observed and tested empmcally.As Cagan(1993)adnuts, 

“Itis doubtful that full effects of money on[economic]activity can ever be proved 

conclusively by aformal statistical test”^. A large numberofempmcalstudies draw 

variable is extremely low Therefore,the exclusion ofinflation from analysis does not involve any 
significant redistribution ofits explanatory power to other relevant variables 
The conceptofcausality is frequently used m the economic literature as describing sometype of 

objective connection between variables Philosophers are more skeptical aboutthe objective existence 
ofcausality Immanuel Kant wrote in his Critique ofPureReason(1952,p 77).“[ ]the objective 
relation ofthe successive phenomena remains quite undetenmned by means ofmere perception[ ] 
Theconception which carries with it a necessity ofsynthetical unity[ ]is the conception of‘the 
relation ofcause and effect’[ ]Itfollows that it is only because we subject the sequence of 
phenomena,and consequently all change,to thelaw ofcausality,thatexperience itself,that is, 
empirical cogmtion ofphenomena,becomes possible” In this view,the law ofcausality isjust the way 
our mind orgamzes the perceived phenomena IfKantis right,then empirical testing ofcausality may 
not make any sense at all 
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causal conclusions based on Granger-causality tests. However,as Cooley and LeRoy 

(1985)convincingly proved,Granger-causality implies nothing more than 

predictability Suggestions about tests for genuine causality are extremely scarce in the 

literature. A notable exception is the study ofEngle et al.(1983)that suggests the use 

ofsuperexogeneity tests as tests for causality.Such tests were employed in this study. 

The superexogeneity test in PartThree indicates that the policy vanable(NBRX) 

causes output, whereas the test in PartFourshows that outside money does notcause 

output Moreover,theFEVD results in Parts Three and Fourindicate that both policy 

and outside moneyinnovations explain a very small proportion ofoutput vanation. 

The conclusions based on these tests can only be tentative,given the conceptual 

problems mentioned earlier. However,these results suggest an importantpractical 

conclusion: whether or not genuine causal connections runningfrom monetary 

vanables to output exist,policy actions or changesin outside money are unlikely to 

induce output adjustments ofeconomically relevant magnitude. 

While the practical conclusion presented above is relevantfor policyissues,it 

does not provide a clear evaluation ofthe competing theones Theoretical modelscan 

not be built without firm assumptions about genuine causal connections. Given the 

difficulties of assessing causal relationships empmcally,how can empmcal work be 

brought to bear on the relevance oftheoretical assumptions?The position adopted in 

this study IS thattheempmcalevidence,rather than firmly confirming or rejecting 

theoretical assumptions,can be interpreted m terms ofconsistency orotherwise with a 

priori causal beliefs.The evidence here can be assessedfrom this pointof view.As 

reflected in mosttheoretical controversies,three possible causal patterns between 
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money and output are commonly given consideration,(a)Y=» M,(b)M=» Y,and(c) 

YoM.The patterns(b)and(c)are mostcommonly associated with the monetary 

theones ofbusiness cycles,whereas the pattern(a)is advocated byRBCtheonsts. 

However,these alternatives are not collectively exhaustive.Whatis left out mostof 

the time is the logical possibility ofno direct causal connection between outputand 

money A pnori,it is perfectly possible thatthe correlated fluctuations ofmoney and 

output are thecommon effects ofthird factors.In fact,the empmcalevidence provided 

m this dissertation seems more consistent with this final alternative,rather than with 

any ofthe possibilities(a)through(c) This conclusion is suggested byFEVD results 

indicating thatthe interactions between outputand both components ofmoney are 

rather weak Asillustrated bysome hypothetical scenariosformulated in the 

concluding section ofPartFour,the observed fluctuations in monetary vanables and 

output mightrepresentthe common effects ofevents such as real demand orsupply 

shocks,or behavioral adjustments ofthe pnvate sector(households,firms,or 

commercial banks). 

The general conclusions based on the empmcalevidence can be summanzed 

asfollows.The shortrun impacts ofchanges m the monetary vanables on output are 

weak,suggesting practical monetary neutrality.The monetary policy actions through 

which the Fed exerts pressure on the reserves m the banking system are notan 

effective instrumentfor output stabilization.The portfolio redistnbutions among 

monetary assets play an importantrole m explaimng monetary dynamics.The cyclical 

fluctuations m money and output might representcommon effects ofother causal 

factors,rather than reflecting mutual causal relationships. 
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The conclusions ofthis study represent a contnbution to the ongoing debate 

aboutthe nature ofthe interactions between money and output.Asis usually the case, 

the empmcal results here oughtto be regarded as provisional,subject to further 

investigation.However,these results clearly illustrate the benefits ofan analytical 

approach that addresses multiple aspects ofthe relationships between the monetary 

and the real sector. 

The mostimportant contnbutions added bythis dissertation to the body ofthe 

monetary and macroeconomic literature are pnmanly methodological.The 

investigation here clearly illustrates the relevance ofthe decomposition ofthe money 

stock into outside money and inside moneyfor a better understanding ofthe complex 

interactions between the monetary and the real sector.Further,this study documents. 

with theoretical and empmcal arguments,the potential relevance ofportfolio 

redistnbutions among monetary assets in explaining monetary dynamics,an issue 

hitherto overlooked m the literature.In addition,the particular empmcal modeling 

strategy employed here resulted in someempmcalfindings that are new in the 

literature. This fact alone maysend a signal to the profession aboutthe potential 

benefits ofthe research method ofthis dissertation.Finally,empmcal and theoretical 

considerations in this study suggest thatthe efforts devoted bythe profession to the 

debate on the direction ofcausality between money and output might be misdirected. 

Evidence here indicates that both theoretical modeling and empmcal studies would 

benefitfrom acknowledging the possibility that monetary and outputfluctuations are 

in factcommon effects ofthird causal factors 
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The complexity of the relationships between the monetary and the real sector

of the economy imposes unavoidable limitations on the scope of investigation for any

single study. This dissertation examines the multiple dimensions of monetary and

macroeconomic dynamics To complete the picture of the interactions between the key

monetary and real vanables, other potentially relevant issues remain for further

investigation. Some extensions of the analysis are suggested next.

First, this study employs a proper decomposition of the money stock into

heterogeneous components. Aggregate output, similarly, could be decomposed into

elements with heterogeneous behavior. The major components of real aggregate

demand, namely consumption, investment, and government spending, exhibit different

volatility and short run dynamics. Potentially valuable insights may be revealed by

examining the impacts of vanous monetary shocks on the vanous components of

aggregate output. Of particular interest for the assessment of the competing business

cycle theones are the interactions between the monetary vanables, the interest rate.

and investment. Further decomposition of investment into business fixed investment

and residential investment may be needed to clanfy the nature of monetary impacts on

the behavior of firms and households, and the implications of these combined impacts

on the overall economic activity

A second useful extension would focus on identifying the key causes of

portfolio redistnbutions among monetary assets. This study documents the importance

of portfolio redistnbutions for the interpretation of short run monetary and

macroeconomic dynamics. Part Four of the dissertation provides convincing evidence

supporting the hypothesis of pro-cyclical behavior of the ratio of quasi-money to
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transactions deposits. Three scenarios of economic events that might explain this

behavior were presented. Firms and households’ decisions, commercial banks’

optimizing behavior, and a fiscal-monetary policy mix were alternatively suggested as

possible initial causes of the observed patterns.  A useful future investigation would

assess the empmcal relevance of these scenanos Such an investigation may reveal

whether the observed co-movements of monetary and real vanables are pnmanly

determined by pnvate sector’s decisions or emerge as unintended effects of vanous

policy actions.

This study clearly establishes an important point: there are no simple ways to

properly assess the nature of the relationship between money and output. The mam

message that this dissertation may send to the profession is that conclusions such as

‘money causes/doesn’t cause output” are gross oversimplifications, bound to overlook

more relevant aspects of the complex relationships linking the monetary and the real

sector of the economy.
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