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CHAPTER 1 

INTRODUCTION 

1.1 Statement of the Problem 

Within monetary policy, the Federal Reserve (Fed) uses open market 

operations and the discount rate as their primary tools to achieve the ultimate 

goals of influencing prices and output, as well as the behavior of balance of 

payments and the value of the dollar in foreign markets. Due to lags of up to 

several quarters, the Fed has implemented the use of intermediate targets and 

indicators to judge the effectiveness of their policy on these ultimate goals. The 

use of these intermediate targets and indicators should allow policy makers to 

implement better short- and long-run policy decisions based on more complete 

and up-to-date information. 

For many years before the 1980's, various monetary aggregates were 

used for intermediate targeting with a great deal of consistency. During the 

deregulation years of the 1980's, these monetary aggregates became less 

useful as intermediate targets. The Fed has found it necessary to adapt to these 

changes by reducing or eliminating the use of some monetary aggregates while 

also looking to develop more reliable intermediate targets. Much research has 

been done beyond the monetary aggregates to look for measures that are 

correlated with the instruments and targets of monetary policy. Variables such 

as liquid assets, credit measures, interest rates, commodity prices, the yield 

curve, dollar exchange rates, and even nominal GNP have all been studied. 

These variables are generally discounted as unsuitable because of the lack of 

correlation with the goals of policy, being overly influenced by feedback, or the 

Feds inability to influence the variables directly. Nonetheless, the Federal 
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Reserve must look at and analyze a vast amount of data in forming their 

judgements of further policy. 

1.2 An Overview of Monetary Policy 

Monetary policy in the simplest terms is the management of the money 

supply. It is used by the Central Bank of countries to try to influence economic 

activity through changes in interest rates, price levels, and exchange rates. It is 

a complex process by which policy can be transmitted to influence the 

economy. Donald L. Kohn (1990) describes this process as: 

The central bank adjusts the cost and quantity of reserves, and 

those adjustments work through [financial markets] altering supply 

and demand for money and credit to affect interest rates, exchange 

rates, and other financial variables and to influence both the demand 

for output and the price level. More pragmatically, the process 

involves the simultaneous determination of these variables through 

complicated interactions, strongly affected by expectation about the 

future actions of the participants, including those of the central bank 

itself. (p. 1) 

The Central Bank uses reserve requirement ratios, the discount rate, and 

open market operations to effect the amount of money in the economy. Reserve 

requirement ratios set fractional limits which commercial banks must hold as 

assets in the form of cash or as deposits at the Central Bank. The discount rate 

is the interest rate which the Central Bank charges to provide reserves to the 

banking system. Through open market operation, the Central Bank buys and 

sells debt obligations of the government by crediting or debiting the reserves on 

deposit of member banks. The Fed can also sell debt obligations outright to the 

public (Lindsey & Wallich, 1989). With these three instruments, the Fed is able 

to influence the amount of reserves in the system, although a lag occurs of up to 

several months between the time the instrument is adjusted to the time that the 
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financial system and economic goal variables will be influenced. Because of 

these lags, the use of intermediate targets and indicators is important in 

evaluating the effectiveness of policy actions. 

The use of intermediate targets and indicators allows policy makers to 

obtain information about the relative effectiveness of their policy actions. For 

example, when the Federal Reserve conducts open market operations in order 

to influence the monetary base, several months will lapse before actual 

changes in output, prices, and employment take place. Through the use of an 

intermediate variable, the Fed can tell if the policy is having any effect as well as 

being able to view how much of an effect is taking place. Furthermore, by 

knowing how influential their action is now, the Central Bank may wish to 

change future policy to have a greater or lesser effect on the goal variables . 
. 

The monetary process is complex because it involves predictions about 

the future state of the economy. Many of those who are close to the Central 

Bank feel that such a process of forecasting cannot possibly take into account 

all of the interactions of the economy overtime. Thus, there has been a search 

for guide posts or intermediate points by which one can judge the condition of 

the economy for a certain period of time. During the postwar accord, the Central 

Bank of the United States has been mostly concerned with the monetary 

aggregates--M 1, M2, and the monetary base--as intermediate targets. The 

removal of Regulation Q, which deregulated interest rates and usury ceilings 

charged by financial institutions, has changed the financial and economic 

environment and the transmission of monetary policy along with it. Over the 

past decade, technological advances and the tremendous amplitude of 

financial market cycles have also changed the way in which monetary policy is 

viewed and implemented. Financial markets have also changed by including 
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greater use of floating rate financing and risk shifting through the use of options 

and futures (Kohn, 1990). 

Monetary policy has become more important while at the same time 

becoming more complex. Financial variables have changed in the way they 

respond to monetary policy impulses and also in the way they influence the 

general state of the economy. Greater volatility has been seen in financial 

market cycles and the economy over the past decade. The monetary 

aggregates upon which the Central Bank's intermediate operating procedure is 

based--targeting M 1, M2, or the monetary base--have also been influenced by 

these changes and as such have showed declines from their postwar trends 

(Davis, 1990). Thus, the role of other intermediate indicators and targets has 

become more important during the past few years. The Fed can no longer 

watch and influence M2 or the monetary base as their sole means of 

implementing policy. 

Clearly, the effect of deregulation of the interest rate charged on deposit 

accounts has significantly influenced changes in the monetary aggregates as 

indicators for policy. With checking accounts typically defined as part of M 1 now 

earning competitive rates of interest, the interest elasticity of deposits and other 

similar asset holding accounts have changed. A shift of assets from savings 

accounts into NOW accounts and other interest-bearing checking accounts has 

caused an influx of money into the M 1 accounts at the Federal Reserve. In 

addition, interest rates charged on NOW accounts respond slower than other 

interest rate changes so shifts can be assumed to occur as rates change (Kohn, 

1990). By charting data from 197o-88, Davis (1990) is able to graphically 

display the declines of velocities in the monetary aggregates, explained by 

declines in inflation, nominal interest rates, and lost opportunity cost. 
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Comparing reduced form regression analysis for the period of 196Q-II through 

1979-IV with the period of 1981-1 to 1989-IV leads to similar results with only 

the monetary base in the second set of equations being statistically significant. 

The effects of financial deregulation have created such a loose tie between the 

money supply aggregates and income that M 1 no longer serves as a useful 

target because it has become highly interest elastic. Similarly, M2, which 

includes M 1 plus time deposits, is highly interest rate elastic so it too cannot be 

used by itself without other information involving the economy. Furthermore, 

interest rates have also been affected by deregulation and innovation, and are 

of limited use (Kohn, 1990). 

The changes in the transmission of policy have brought about are

examination of the fundamental relationships among financial and real variable 

relationships. Attempts to respecify and rethink the relationships has become a 

prominent part of economic literature. In doing so, the literature has embarked 

on a debate of whether to use traditional intermediate indicators, if they are 

useful, and if such indicators can be improved. Commodity prices, exchange 

rates, the slope of the yield curve, various credit measures, leading indicators of 

real activity, and even the monetary base itself have all been suggested as 

possible candidates to replace or to be used with the traditional variables of the 

monetary aggregates and various interest rates. 

Kohn (1990) points out that the monetary authority is doing a very good 

job at keeping the economy intact and fostering economic progress. Any 

influences that changing financial markets have should be kept in perspective 

and not over emphasized. He states, "One reason for this relative success may 

be that, although the precise specifications of key relationships may have 

changed, the changes have been more evolutionary than revolutionary, leaving 
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many longer-term and more fundamental relationships essentially intact" (Kohn, 

1990, p. 5). 

Even though much has changed in monetary policy, the basic 

fundamentals still seem to be intact. Much needs to be done to help policy 

makers form and implement the correct policy decisions. Debates of the best 

possible way to implement better policy variables will probably continue for 

some time. In the meantime, the Fed will have to watch a vast amount of 

information in formulating policy about future economic scenarios. 

1.3 Instruments. Targets. Indicators. and Goals 
of Monetary Policy 

The conceptual issues of whether variables used by the Federal Reserve 

are goal variables, instruments, targets, or indicators, is less of an empirical 

problem than is a definitional one. While goal variables and the instruments 

that are used to obtain desired outcomes of such goal variables may be rather 

straight forward, the inclusion of intermediate targets and indicators between 

these two extremes leaves no definite lines drawn between each of these 

definitions. 

An instrument is clearly used to obtain some desired outcome. Within 

monetary policy, instruments are variables that can be directly influenced by the 

Central Bank. · In the United States, instruments would include various short

term interest rates and measures of nonborrowed or total bank reserves. These 

instruments influence the monetary base through Federal Reserve actions 

which effect the reserve requirement ratios, the discount rate, and open market 

operations (McCallum, 1990). The primary function of the instruments is to give 
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the Central Bank some control in promoting a sustainable growth level by 

influencing the goal variables at the other extreme. 

Goal variables would be those which are the basis for formulating policy. 

That is, the goal variables are the "ultimate objectives" that the Central Bank 

hopes to influence by conducting monetary policy. Economic growth is what is 

sought by policy makers and is typically measured by the price level and 

income--GNP--as well as foreign exchange rate dollar values, unemployment, 

balance of payments, and other such variables (Davis, 1990). Goal variables 

are not easily influenced by economic policy because the Central Bank does 

not have direct control over these variables. This is also true due to lags which 

exist between the implementation of policy and its outcome. 

Because of these lags and the lack of direct control, the Federal Reserve 

has often used intermediate variables to obtain information about their policy 

and/or to form further decisions. If a variable is considered an intermediate 

target, it is neither an instrument to conduct policy nor a goal by which policy is 

striving for, but an operational guide used to form a two-stage process. 

According to McCallum (1990), in this type of process the authority would first 

set a target path for some variable and then change the instruments to influence 

the intermediate target in order to keep it within the desired range. By doing so, 

the authority believes that there will be a combined effect on the goal variable in 

a desired way. This type of a two-stage monetary policy process has occurred 

many times in the United States with such intermediate targets as M 1, M2, 

various interest rate levels, credit measures, foreign exchange rates, and 

nominal GNP. 

Another type of intermediate variable is an intermediate indicator. It can 

be said that the importance of an indicator is providing information about how 
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certain policy actions are influencing the economic system. Thus, the role of an 

intermediate indicator is different than an intermediate target in that policy 

makers are not trying to control any variable within definable ranges but are 

trying to observe how policy decisions--once implemented--are affecting the 

current economic situation. Intermediate indicators play a role in providing 

information in the interim between policy implementation and the ultimate 

objectives. The Federal Reserve of the United States watches such variables 

as commodity prices, credit measures, various interest rates, and financial 

market data when formulating and implementing economic policy (McCallum, 

1990). 

McCallum (1990) comments that there is some debate over whether the 

Federal Reserve should use intermediate targets, intermediate indicators, or 

both in the dealings with the economic system. In a two-stage process, a policy 

which aims at intermediate targets can be said to be detrimental to the system 

because it could be improved by a procedure which specifies the use of 

instruments in respect to the goal variables alone. The argument against the 

use of intermediate targets states that policy would be better to simply aim 

toward the goal variables instead of some intermediate target. This argument 

makes sense from a theoretical standpoint in that the shortest distance between 

two points is a straight line, but may not hold up empirically. If policy 

implementation and an intermediate target variable are highly correlated with 

the ultimate objectives, then intermediate targets should be used as a way to 

speed up the process in terms of policy implementation and information 

feedback. 

A further argument of the intermediate targeting debate is that the 

authorities must use discretionary policy making. In doing so, targeting an 
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intermediate variable may not lead to the correct desired level of the goal 

variable. Targeting an intermediate variable will simply obtain a desired level of 

the target variable but not necessarily that of the goal variable. An example 

may be that of targeting some nominal variable, such as output, in order to 

obtain a desired level of a real variable such as inflation. In such a situation 

higher inflation rates may occur with little or no additional level of output 

(McCallum, 1990). 
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CHAPTER 2 

CREDIT MEASURES AS INTERMEDIATE 

POLICY VARIABLES 

2.1 Theory Behind the Use of Credit Measures 

Credit measures have been proposed by such scholars as Benjamin 

Friedman, Alok Bohara, Richard Davis, and others. From a theoretical 

standpoint, the use of credit measures as an intermediate indicator or target 

makes sense in that there is an obvious relationship between money and credit 

in the economy. As Stigum (1990) points out, "Credit is the flip side of money" 

(p. 411 ). As the money supply increases, financial institutions have more 

money to lend and the level of debt and extended bank credit in the economy 

tend to increase. In the past, the Fed has used various measures of credit in 

formulating their policy decisions and have even announced growth rate target 

ranges for credit aggregates (McMillin & Fackler, 1984). Although monetary 

aggregates have typically been preferred over other measures, the Fed is well 

aware of the information contained on the liability side of the nonbank publics' 

balance sheet. Lawrence J. Radecki (1990) summarizes the emphasis on 

using credit measures stating: 

Among the reasons for moving to credit measures are: 
diversification of the financial quantities on which to focus, 
instability in the money-income relationship, and a belief 
that financial markets originate or amplify disturbances that 
subsequently affect the macroeconomy. (p. 183) 

The deregulation of many areas of the financial industry during the 

1980's caused the traditional monetary aggregates to become less reliable in 

their use as an information variable or a target for policy makers. According to 
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Fackler and Silver (1982-83), "there is a case to be made for using credit 

measures as long as shocks caused by financial innovation have had relatively 

less of an effect on credit than on the monetary aggregates" (p. 3). It may even 

be better to view the use of credit measures along side the monetary 

aggregates--using credit measures in times of monetary instability and 

monetary aggregates during time of credit instability. 

Fackler and Silver (1982-83) conducted a study to see if monetary policy 

could have been improved if credit measures had been used instead of the 

monetary aggregates over the period 197G-I through 1976-1. They found that 

credit measures may not have lead to a more stable economy than that which 

was achieved under the use of monetary measures, but state that, "even if the 

credit aggregates on average do not outperform the monetary aggregates, they 

may in fact give important signals at critical points in the business cycle, ... in 

periods of substantial shocks to money, credit targets are more likely to be 

useful policy targets" (Fackler & Silver, 1982-83, p. 9). Fackler and Silver 

believe that the correct use of either measure would have to be related to the 

current economic situation. There may be times when credit aggregates would 

be better suited than other measures. For example, during periods of 

substantial shocks to monetary aggregates, such as those during the 

deregulation of the financial industry, the use of credit aggregates would have 

been more useful. 

2.2 Broad or Narrow Measures of Credit 

In analyzing the various credit measures, one must decide whether a 

broad or a narrow measurement would constitute a better fit as an indicator. 

There has been considerably more interest in studying the use of a broad 
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measure. Broad credit is typically measured as total nonfinancial domestic 

credit: 

Credit market funds raised by nonfinancial sectors, including funds 
raised by Federal, state, and local governments, corporate bonds, 
mortgages, consumer credit, and open market paper. (Fackler & 
Silver, 1982-83, p. 6) 

Much of the emphasis in using credit measures revolves around the use of a 

broad credit measure. Many of the arguments for choosing a broad measure of 

credit are the same as those for choosing any credit measure. Radecki (1990) 

summarizes the major points in choosing a broad credit measure, noting first 

that financial variables, such as credit measures, are influenced by a wide array 

of factors interacting together to determine the current state of the system and 

no one measure could be superior to any other. An exception to this is the 

monetary base which is almost completely controlled by the Central Bank. Also 

related to this first point is skepticism that a single variable can capture all the 

activities going on within the economy because of the total complexity of the 

domestic and international financial systems and their connections with the real 

side of the economy. This argument rests with the belief that credit quantities 

should be given equal importance with monetary quantities in macroeconomic 

research. That is to say, the Central Bank has control over several variables 

and that the one to use would depend on the current situation. Another 

argument is that the instability of monetary aggregates over the past decade 

has reduced their value as an intermediate target for monetary policy and lead 

to interest in exploring alternative measures. Finally, many believe that it is the 

availability of credit that is critical in the determination of aggregate demand-

not the availability of money. 
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At another extreme is that of a narrow credit measure typically measured 

as bank credit. Fackler and Silver (1982-83) define narrow credit as bank 

credit: 

Commercial bank holdings of Federal and state and local 
government obligations and total bank loans. These include 
mortgages, consumer credit, agricultural loans, open market 
paper, commercial loans, loans to other financial institutions, 
and loans to foreign banks. (p. 6) 

The proponents of using bank credit as an intermediate indicator believe that it 

is "special" and thus more important than the monetary aggregates. Bank credit 

is made up of the loans and investments that make up the monetary asset side 

of the bank balance sheet, which are believed to be pivotal in the transmission 

mechanism of Central Bank policy. Households and many small to medium

size business borrowers go to banks to obtain loans in order to purchase 

homes, automobiles, inventory, and equipment. While other forms of financing 

are available, (especially with the phasing out of Regulation Q) banks are still 

the main source of funding for such endeavors. Furthermore, banks are not in 

competition to keep interest rates down nor do they look to those who will pay 

the highest rate of interest. Banks charge a lower rate than that which is 

available elsewhere but make those loans which have a greater possibility of 

being repaid because of collateral, length of the loan, screening of applicants, 

and monitoring _of borrowers (Radecki, 1990). Thus, the basic underlying 

proposition that bank credit is special is reflected in the idea that lending by 

banks to households and small to medium size businesses is indeed a relevant 

factor influencing the level of spending in the macroeconomy. If lending is 

curtailed by banks, then spending can be perceived to be tight. Studies by 

Duca and Keeton show this fact to be true (Radecki, 1990). Furthermore, small 
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business lending is considered to be a factor which also influences GNP 

significantly (Radecki, 1990). 

The arguments of whether a broad or a narrow measure constitutes the 

best fit must be determined by how much control the Central Bank has over the 

measure and whether or not there exists any significant level of feedback which 

would cause the measurement to be less useful. 

2.3 Controllability of Credit Measures 

Whether credit measures would be useful as an intermediate target or 

indicator, we would have to consider how much control the Fed has over 

particular credit measures. While the central banks in some countries use credit 

as a means to restrict the quantity of loanable funds available, the United States 

has not been regarded credit restricting activities as a desirable or feasible way 

to operate (Arak,1982-83). While the Fed is currently able to control the amount 

of money in the economy via the reserve requirement ratio imposed upon 

banks, it is much more difficult to see how the Fed could control a credit 

aggregate. The control over some credit aggregate remains one of the spots of 

hindrance when wanting to support the idea of a credit aggregate as an 

intermediate target. If credit aggregates are to be used as an intermediate 

target for policy, the Fed will have to have some sort of relative control over 

them in order to conduct policy effectively. 

Friedman (1983) related changes in financial quantities to changes in the 

fed funds rate and bank reserves to estimate the degree of control the Central 

Bank may have over total debt. Friedman found that total debt is significantly 

related to both, and in fact, bears a closer relationship to the Fed Funds rate 

than any of the three money aggregates. However, Friedman remains skeptical 
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as to whether the Fed has enough control over total debt in order to make it a 

good intermediate indicator or target, as well as the idea that the Fed may not 

always use nonborrowed reserves as an operating instrument in the future. 

Richard Davis (1979) points out that there are two "tactical" approaches 

in attempting to control any financial aggregate such as money or credit. The 

first approach is to influence the desired aggregate by targeting a path for bank 

reserves (or the monetary base). This would be successful if the multipliers 

between reserves and the financial aggregate were stable and predictable. 

The second approach would involve influencing short-term money market rates 

by first estimating interest rates and the total level of the aggregate that would 

be demanded under certain conditions. The reliability of this approach would 

be based on the estimations of the public's demand for the aggregate. Davis 

points out that in the case of a broad credit measure problems exist because 

"there is no well-defined, stable relationship between the demand for a broad 

credit aggregate and short-term interest rates" (p. 22). 

Marcelle Arak (1982-83) has studied various ways in which the Fed 

could control such a credit aggregate and gives three alternative means by 

which the Central Bank may be able to regulate the amount of credit in the 

system. The first idea would be to impose high capital requirements on banks 

above some prudent level of loan demand. This would let the Central Bank 

control lending to some degree by contracting the amount of available funds 

when substantial lending was taking place. Capital requirements would work 

through the banking sector when higher levels of credit are demanded by firms 

and households by creating additional costs charged by banks in the form of 

higher loan rates, as banks expand their asset base. The added expense 

would in turn curb borrowing and credit expansion. 

15 



This idea, however, has many potential problems. First, loan demanders 

would seek additional sources of loans if loan rates were to go up. Thus, any 

decreased expansion of the loan market may be offset by other sources of credit 

thus reducing a substantial portion of bank profits. Such a system would only 

be very effective at times when credit expansion is growing rapidly. During 

times of recession, marginal capital requirements would not help to lower 

interest rates highly much in order to loosen the economy. High capital 

requirements would cause banks' leverage to be reduced so banks would have 

to make riskier loans and shift portfolios taking on higher levels of risk--thus 

creating an increased probability of more bank failures. Different capital ratios 

for each bank in the system would also create problems by curbing the amount 

of credit that different size banks could loan or by penalizing banks in rapidly 

expanding areas of the country and have little effect on areas of slow 

expansion. Capital requirements could also affect different forms of financial 

relationships. 

The second alternative proposed by Arak (1982-83) would be to impose 

reserve requirements on credit expansion. This would make it more costly for 

firms and households to borrow. Arak points out that such marginal reserve 

requirements have been used in the past being imposed on loans during the 

year 1980. Reserve requirements would be imposed on bank assets or on the 

expansion of bank assets, thus resulting in some of the same conclusions as 

marginal capital requirements--making it more expensive to expand bank loans. 

Again this would cause borrowers to seek alternative sources of loans and 

banks would have to shift to making riskier loans and shifting portfolios toward 

more risk. Even if nonbank sources of financing were to have reserve 
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requirements imposed on them and borrowers could not benefit from using 

them, then borrowing abroad and/or private leading would be demanded. 

The third possibility would be to use a broad measure of credit with some 

kind of shadow reserve requirement. This would be implemented by setting a 

target for some credit aggregate and calculating how much the aggregate is 

deviating from that target then applying the shadow reserve requirement to 

coincide with that deviation, in order to adjust nonborrowed reserves to the 

Federal Reserve's objective target. Such a policy would reduce the path for 

nonborrowed reserves by an amount relative to any deviation above the target 

or increase nonborrowed reserves when the adjustment is negative. Arak 

points out that "because of the generalized effects on interest rates, this shadow 

reserves mechanism is more likely to effect total credit usage than a system 

which imposes capital ratios or reserve requirements only on banks" (Arak, 

1982-83, p. 14). 

Such a system of shadow reserve requirements would have some clear 

advantages over any mechanism based on domestic bank credit which would 

break down due to an alternative mean of lending. First, the impact on interest 

rates could be determined based on past data. Second, such a system does 

not discriminate against loan expansion between banks and nonbanks. 

Problems in such as system would be that such a mechanism would still be 

indirect, influencing the amount of credit available by altering interest rates and 

affecting spending decisions of households and firms. Furthermore, such a 

method would not be any easier to implement and monitor on a timely basis 

than the current system of reserve requirements. The present level of inflation 

would also have to be included in calculations, thus adding to the complexity of 

such a system (Arak, 1982-83). 
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For the Central Bank to be able to control an aggregate, such as total 

nonfinancial debt or bank credit, they must be able to collect and maintain 

accurate and up-to-date information on the aggregate. Richard Davis ( 1979) 

believes that the controllability of a credit aggregate would be difficult simply 

because of a lack of data. Data on total credit and bank credit are both derived 

from the flow-of-funds accounts of the Federal Reserve, and are only available 

on a quarterly basis. Furthermore, this quarterly data has a lag of five to six 

weeks. The Federal Reserve does however collect and maintain unpublished 

monthly credit data in formulating policy, a practice that the Central Bank has 

been doing since before 1980 when they began setting monitoring ranges for 

total nonfinancial debt (Friedman, 1983). 

Because credit, like any other financial aggregate, is endogenously 

determined--with Federal Reserve actions only one of many forces working to 

effect such aggregates--the Central Bank has no considerable degree of control 

over any aggregate (excluding the monetary base). Many will argue that there 

is considerably more control over money than credit, due to difficulties of 

identification and the lack of well defined equations for debt. However, such 

difficulties may simply be the result of emphasizing money over credit for so 

long. If the roles were reversed there may well be sufficient identities and 

control factors for credit which would make it a more feasible intermediate 

variable than money. 

2.4 Stability of Credit Measures 

For any measure to be considered a good intermediate target or indicator 

of policy it must be closely related to income or prices in a dynamic sense. That 

is, changes in the target or indicator over time must give some clue as to how 
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the goal variables will also change. For example, if the Central Bank is 

concerned with influencing the level of economic growth through an 

intermediate targeting policy using broad credit, then that credit measure must 

be related to the level of income in the economy in a stable and predictable 

fashion. Furthermore, there must not be any significant levels of feedback from 

the goal variable which influences the intermediate indicator. Such feedback 

can cause changes in the intermediate variable which are not entirely reflective 

of policy changes, thus making the intermediate variable less reliable. 

Benjamin Friedman (1983) conducted a comprehensive empirical study 

on the choice of credit measures as an intermediate measure for policy. In 

doing so he found that during the postwar period total net credit of the United 

States showed almost no trend and little variation. However, within various 

components of total net credit, there were variations which were offset by other 

parts of the aggregate studied. Friedman states that, "In brief, the secular rise in 

private debt has largely mirrored a substantial decline (relative to economic 

activity) in Federal Government debt, while bulges in federal debt issuance 

during recessions have mostly had their counterpart in the abatement of private 

borrowing" (p.120). Thus, while total credit seems to have remained relatively 

stable over the postwar period this may be the case due to offsetting cyclical 

and secular components of credit. 

Friedman (1983) presents the stability ratios of six aggregates including 

total net credit, relative to the Gross National Product (GNP) of the United States 

for the postwar period between 1959 and 1980. Friedman's results are 

summarized in Tables 2.1 and 2.2. A moving average regression relating the 

growth of nominal GNP to the growth of the financial aggregates was ran on 

annual and quarterly data. Both raw and detrended data were used. Total net 
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credit consistently displayed the smallest coefficient of variation for each 

regression with a low of .012, well below each of the other aggregates studied. 

However, the narrow money stock showed a closer relationship to nominal 

income than total net credit with respective coefficients of determination, and 

Durbin-Watson statistics of .41 and 2.08 for M1, and .37 and 2.15 for total net 

credit. M1 also showed a slightly lower standard error of .00766 compared with 

.00789 for the total net credit aggregate. Friedman's early conclusions based 

on these regressions show that total net credit is indeed more stable than other 

aggregates and is only slightly less correlated with income. 

To broaden the understanding of these stability relationships, Friedman 

(1983) ran further regressions relating only the variation of income to that part 

which cannot already be explained "entirely from the past history of money or 

from the joint past history of money and income" (p. 123). Friedman (1983) 

points out that the "key indication of the stability of the relationship to income of 

any financial aggregate is the behavior of the relationship following just such an 

innovation, or unanticipated movement, in the aggregate (or in income)" 

(p. 123). Here the M 1 ratio quickly return to the initial base line while M2 and 

total net credit ratios did also but with some delay. Bank credit and M2 ratios 

did not begin to decline until after two years and the monetary base over 

corrects and then falls negative. M 1 overall showed the most stable, dynamic 

relationship to nominal income with M2 and total net credit close behind 

(Friedman, 1983). 

Finally, Friedman (1983) points out that total net credit shows stability not 

just during the postwar period but over the past sixty years. The outstanding 

debt of nonfinancial borrowers rose significantly in relation to GNP only during 

the depression years (193Q-33), when the economy was experiencing rapid 
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deterioration and many institutions recorded record levels of defaults from 

borrowing. He also points out that other empirical research shows that other 

economies follow similar stability patterns. Friedman's study indicates that total 

net credit measured by the total outstanding indebtedness of all United States 

nonfinancial borrowers is just as stable and related to income in a dynamic 

sense than is M 1. and is even better than some of the broader monetary 

aggregates--namely M2. 

Richard Davis (1979) also noticed the cyclical behavior of debt related to 

nominal GNP. He compared the relationship of growth rates for credit and a 

debt proxy in relation to the business cycle over four quarters in percentage 

changes. Davis noticed that both credit measures tended to bottom out during 

recessions at about the same time. although M1 tended to led the economic 

recovery slightly. Davis (1979) points out that the "cyclical performance of the 

broad credit measure has been rather similar to that of the money supply" and 

furthermore that. "the broad credit velocity measures must respond to about the 

same influences that affect M 1 velocity and in about the same way" (p. 18). 

Davis then used empirical data to regress current growth rates of GNP in 

dollars. to the growth rates of lagged financial variables for the period of 1961-

77. Davis' results are summarized in Table 2.3. Davis looked at a total credit 

measure and a debt proxy. Davis found that movements in M 1. both past and 

current. account for more of the movement in GNP growth than does total credit 

over each quarter. but that the debt proxy performs somewhat better than either 

M 1. M2. or total credit. The narrow bank credit measure appears to be as 

related as the monetary aggregates in the first subperiod. but then performs 

poorly later on. These findings led Davis (1979) to conclude. "In any case. it 

does appear that the relationship of aggregate demand to broad credit 
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measures, especially the debt proxy measure, is roughly comparable in 

closeness to its relationship to the monetary measures" (p. 19). 

In studying past studies of credit measures, Radecki (1990) points out 

that Bruce Brittain found mixed results when comparing money-to-income and 

credit-to-income relationships in major economies. Brittain found credit as an 

intermediate target to be better in some economies such as in Italy, while 

money was found to be the superior target in the United States Radecki also 

emphasizes Shafiqual Islam's study which extended Friedman's work into the 

economies of Germany and Japan where Islam found credit to be as good as or 

slightly better than the monetary aggregates in the "stability and predictability of 

their relationships with nominal GNP" (p. 196). A study by Edward 

Offenbacher and Richard Porter found that their VAR estimates also favor the 

monetary aggregates leaving Offenbacher and Porter to argue that the data 

construction and the specifications of Friedman's VAR model are crucial to the 

results Friedman obtained. Radecki (1990) also explains that in the light of all 

the findings in favor of the monetary aggregates Friedman reevaluated his 

studies extending his time periods back into the late nineteenth century to 

conclude that economic fluctuations are reflected in the financial side of the 

economy and that "there appear to be strong and persistent regularities, but on 

closer inspection the relationships turn out not to be so persistent or regular" (p. 

197). Thus, while many studies conducted in the late 1970's and early 1980's 

pointed to credit measures as possible intermediate variables for the Central 

Bank, some later studies seem to reemphasis the role for monetary aggregates. 

Still the studies indicate that there is some observable relationship between the 

credit aggregates and income, and furthermore that credit may play an 

important role during periods when monetary aggregates do not perform well. 
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Such findings through the work of Kaufman, Davis, Friedman, and Islam 

supported the idea of credit along side the monetary aggregates. In 1983, the 

Federal Open Market Committee began to monitor total domestic nonfinancial 

sector debt and report to congress along with the monetary aggregates. In the 

second quarter of 1983, the total nonfinancial sector debt to nominal GNP ratio 

rose dramatically breaking from its 1973-82 average, and many economists 

remarked that both the money--income and credit--income relationships had 

become irrelevant for current policy. The ratio continued to rise through the 

1980's. 

In extending the earlier studies on broad credit aggregates by using 

additional periods of available data (196G-1980), Radecki (1990) shows that 

the growth of total nonfinancial sector debt is less closely related to each of the 

monetary aggregates during the second half of the period than in the first. 

Radecki's results are summarized in Table 2.4. Radecki finds that while total 

debt does contribute to the explanation of nominal GNP, when the current value 

of the financial aggregate is dropped from the equation, total debt does worse 

relative to monetary aggregates. While deregulation and financial innovation 

have had effects on the stability of credit aggregates, monetary aggregates do 

not fair much better. Radecki (1990) points out that, "Innovation and 

Deregulation have apparently had roughly parallel effects on all the financial 

aggregates" (p. 202). 

There is less of an emphasis on the potential usefulness of the narrow 

measure of bank credit as an intermediate variable than the broad credit or 

monetary aggregates. Thus, few in-depth studies have been conducted on 

bank credit as a potential variable for policy makers. Bank credit is most often 

discredited on the basis that it is too narrow to be of any significant use to the 
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Central Bank, although proponents of such a measure believe that its 

usefulness lies in the fact that it is in some way special in the sense that it is the 

only available form of loans for many households and small businesses 

(Radecki, 1990). While the belief that there is a role for credit measures in 

policy decisions usually places some broad measure, such as total nonfinancial 

debt in the forefront, there are those who believe that a narrow measure such as 

bank credit would be more useful. 

According to Radecki (1990), early studies used a broader definition of 

bank credit which included total loans and investments of commercial banks. 

Later studies, however, only looked at loans to smaller and medium-size firms 

and are thus narrower in definition. "Early studies by Hamburger, Anderson, 

Hunt, Shadrack, and Levin showed that current and lagged changes in bank 

credit were capable of explaining as much, or more of, the changes in nominal 

GNP than the money supply" (Radecki, 1990, p.220). Later studies by Davis 

found that bank credit did not do as well as either broad measures or monetary 

aggregates in explaining movements in GNP over 1961-77. Friedman also 

found bank credit as having lower explanatory power than either money or total 

credit. 

Bernanke (Radecki, 1990) wrote a paper showing the importance of the 

bank loan portion of bank credit when studying the nonmonetary effects of the 

banking and financial crisis during the depression. He regressed growth of 

industrial production to unanticipated changes in money and prices in the 

current quarter and in a previous quarter, the rate of growth of industrial 

production in previous quarters, and proxies for the financial crisis. The proxies 

had a high level of significance in the regressions. Bernanke said that this 

shows that "the collapse of the financial system and the reduced availability of 
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credit had an independent effect on aggregate demand and the economy that 

was not reflected in conventional monetary data" (Radecki, 1990, p. 223). 

Radecki ( 1990) also extended his study to include a current assessment 

of bank credit and pointed out that there have been relatively few postwar 

studies on narrow credit aggregates. Regression equations from past studies 

were used to estimate the growth of nominal GNP explained by current and 

lagged values of various monetary, broad credit, and bank credit aggregates. 

An intermediate credit measure, which stresses the bank loan portion of bank 

credit, was shown to have the most explanatory power over the period of 1974-

89, followed by M3, L, and total bank loans. When the data is lagged, only M3 

and intermediated credit show statistically significant explanatory power over 

the period. 

Intermediated credit and either a monetary aggregate or total 

nonfinancial sector debt were also regressed simultaneously to see whether a 

significant contribution to the explanation of GNP movements could be shown. 

Intermediated credit was the strongest among the measures, and can be 

regarded as significant as monetary or broad credit aggregates (Radecki, 

1990). 

In the third regression, four-quarter growth rates of nominal GNP were 

explained by four-quarter growth rates of the aggregates because it is believed 

that bank credit data appear noisy on a quarter-to-quarter basis. The results 

show that M1 and M2 do very poorly while the broader aggregates of total debt, 

M3, and L do make statistically significant contributions to nominal GNP 

(Radecki, 1990). 

A Canadian study (Radecki, 1990) of credit aggregates and gross 

domestic product has also been completed which also found household and 
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business credit as contributing to the explanatory movement in economic 

activity. Thus, money and credit have a place in Central Bank policy despite 

recent financial innovations. 

2.5 Feedback 

If a variable used by the Central Bank as an intermediate target for policy 

is influenced by feedback, then that variable would be less helpful to policy 

makers. Feedback from the goal variable to the intermediate variable can 

cause the intermediate variable to change in ways which are not responses to 

monetary policy implementation. In studying policy variables, if feedback is 

present then the relative reliability of the financial aggregates used as a 

potential target is decreased significantly. 

McMillin and Fackler (1984) studied various monetary and credit 

aggregates between the first quarter of 1959 through the fourth quarter of 1979 

to form conclusions about the level of feedback that each variable received from 

income. They used a St. Louis-type reduced-form model, regressing the 

monetary and financial aggregates against high employment spending and 

income. They found that bank credit and a debt proxy as proposed by Kaufman 

did not generate any significant reverse causation problems but that the 

financial aggregates and high employment spending follow a univariate 

process. They did find two way feedback between income and total net 

liabilities, concluding that the reverse causation "may well reflect the 

responsiveness of total credit demands with the business cycle" (p. 719). 

Davis ( 1979) also studied reverse causation possibilities between the 

financial aggregates and GNP. Davis found that when the change in nominal 

GNP is made a function only of lagged values of the financial aggregates, the 
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explanatory power of each variable tended to drop noticeably. The explanatory 

power of nominal GNP explained by the total credit measure dropped to zero 

thus devaluing its credibility as an intermediate target. However, the debt proxy 

measure did as well as or better than the monetary aggregates. Davis 

concluded that the debt proxy would be the best alternative choice to the 

monetary aggregates if a mutually exclusive choice had to be made. 

Thus, while there is feedback within total net credit and such a credit 

measure may not be perfectly reliable as an intermediate target, it may be a 

better choice than many of the other variables considered. Information that can 

be obtained by the use of a credit measure cannot be disregarded simply 

because there is feedback. Further studies need to be conducted to see if credit 

may be influenced less by feedback during periods of shocks to the monetary 

aggregates. 

Empirical evidence suggests that there is a possible role for credit 

measures in the formulation of monetary policy. Some believe that the role of 

credit measures would be most useful simply as an informational variable. 

Others however, believe that credit should replace the monetary aggregates as 

the Feds primary intermediate target or at least as an important indicator. Much 

of the empirical evidence reveals that credit measures are more useful than the 

monetary aggregates in certain periods, suggesting that both credit and 

monetary measures should be used together in formulating policy. 
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TABLE 2.1 

Summary of Friedman's Results 

Comparative Stability Test For Relationships to Nominal Income 

Coefficient of Variation Regression Results 
Annual Data Quarter!~ Data Quarter!~ Data 

Raw Detrend. Raw Detrend. SE R2 ow ' 

Total Net Credit .012 .012 .014 .013 .00789 .37 2.15 
Bank Credit .053 .032 .055 .033 .00871 .24 1.n 
M1 .192 .021 .188 .020 .00766 .41 2.08 
M2 .024 .024 .023 .023 .00833 .30 1.90 
M3 .057 .024 .058 .025 .00846 .28 1.87 
Monetary Base .053 .019 .125 .018 .00843 .28 1.91 

Dynamic Responses of Financial Ratios to Financial Aggregate Innovations 

Credit Base M1 M2 M3 
Simulations of Bivariate S~stem(Y.F) 
Caurter: 1 1.00°/o 1.00°/o 1.00°/o 1.00°/o 1.00°/o 

4 .17 1.19 -.15 .93 1.54 
8 .78 1.13 .35 .67 1.08 

12 .61 .66 -.01 -.27 .36 

16 .33 .39 -.25 -.36 .03 

20 .06 .30 -.23 -.06 -.06 

Simulations on Trivariate S~stem (X.P.F) 
Quarter: 1 1.00°/o 1.00°/o 1.00°/o 1.00°/o 1.00°/o 

4 -.30 1.11 -.28 .81 1.68 

8 .23 .71 .36 .78 1.14 

12 .26 .14 .09 -.12 .50 

16 -.06 -.11 -.21 -.33 .01 

20 -.08 -.01 -.11 -.07 -.14 
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TABLE 2.2 

Friedman's Results 

Financial Aggregate Control Relationships: Quarterly Data 

Reserve Instrument 
Aggregate: Credit 

M1 
M2 
M3 

SE 

.00360 

.00614 

.00619 

.00651 

R2 

.58 

.26 

.34 

.35 

Reserve Instrument with Lagged Dependent Variable 

DW 

1.17 
1.n 
1.20 
.89 

Aggregate: Credit .00280 .74 2.05 
M1 .00612 .26 2.00 
M2 .00538 .50 1.81 
M3 .00519 .58 1.95 

Interest Rate lnsrument 
Aggregate: Credit 

M1 
M2 
M3 

.00356 

.00628 

.00477 

.00701 

.59 

.22 

.61 

.24 

1.13 
1.17 
1.17 

.63 

Interest Rate Instrument with Lagged Dependent Variable 
Aggregate: Credit .00275 .75 2.09 

M1 .00610 .27 2.04 
M2 .00407 .72 2.02 
M3 . 00489 .63 2. 03 
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TABLE 2.3 

Results of Davis: Regressions of GNP Growth Rate 
on Current and Lagged Growth Rates of Various 

Monetary and Credit Aggregates 

1961-1 to 
19n-lv 

R2 SEE 

1961-1 to 
1969-11 

R2 SEE 

1969-111 to 
19n-IV 

R2 SEE 

Current and four lagged growth rates in financial measures 
M 1 ........................................... 30 2.84 .21 2.29 .23 3.44 
M2 · · ......................................... 29 2.86 .20 2.30 .20 3.52 
Bank Credit ............................. 04 3.32 .20 2.31 .11 3.71 
Bank and Thrift Credit ............. 12 3.18 .06 2.50 .24 3.41 
Debt Proxy .............................. 35 2.74 .36 2.06 .36 3.13 
Total Debt.. .............................. 23 2.98 .14 2.38 .39 3.07 

Four lagged growth rates only 
M1 ........................................... 18 3.07 .15 2.37 .09 3.75 
M2 ........................................... 23 2.97 .20 2.31 .12 3.67 
Bank Credit ............................. 02 3.37 .22 2.27 .02 3.89 
Bank and Thrift Credit ............. 06 3.29 .07 2.48 .01 3.92 
Debt Proxy .............................. 21 3.02 .38 2.03 .07 3.78 
Total Credit.. ............................ oo 3.39 .13 2.41 -.03 3.98 

Regression of GNP Growth Rates on Lagged GNP Growth Rates and Lagged Growth Rates of 
Varios Monetary and Credit Aggregates 

1961-1 to 1961-1 to 1969-111 to 
1977-IV 1969-11 19n-IV 

R2 SEE R2 SEE R2 SEE 

One- and two-quarter 
lagged GNP only ..................... 05 3.31 .09 2.45 -.03 3.99 

plus lagged value:* 
M1 ........................................... 17* 3.09 .18 2.34 .06 3.81 
M2 ........................................... 22§ 3.00 .16 2.35 .11t 3.71 
Total Bank Credit .................... 04 3.33 .19 2.32 -.05 4.02 
Bank and Thrift Credit ............. 06 3.30 .12 2.42 -.05 4.02 
Debt Proxy .............................. 22§ 3.00 .36§ 2.06 .09t 3.75 
Total Credit. ............................. 00 3.39 .13 2.40 -.11 4.13 

* lagged four times 
F test for contibution of lagged financial measures significant as follows: 
t 9Q-95 percent; * 95-99 percent; § 99 plus percent. 
All variables measured as percentage changes as annual rates in seasonally adjusted data. 
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TABLE 2.4 

Summary of Radecki's Results 

Correlation among Monetary Base and Intermediate Variables 

Variable 

M1 
M2 
M3 
L 
Debt 

1960-11 to 
1989-1 

.67 

.36 

.41 

.57 

.70 

1960-11 to 
1974-111 

.74 

.38 

.52 

.74 

.79 

1974-IV to 
1989-1 

.63 

.29 

.20 

.15 

.35 

Regressions of Nominal GNP on Various Money and Credit Aggregates 

Nominal GNP Explained by Current and Four Lagged Values 
of the Financial Aggregate. 

A-Bar Squared A-Bar Squared 
Variable 1960-11 to 1989-1 1960-11 to 1974-111 

Monetary Base .11 *** .24*** 
M1 .08** .30*** 
M2 .16*** .21 *** 
M3 .14*** .22*** 
L .20*** .29*** 
Debt .19*** .33*** 

Nominal GNP Explained by Four Lagged Values of 
the Financial Aggregate Only. 

A-Bar Squared 
Variable 1960-11 to 1989-1 

Monetary Base .11 *** 
M1 .08** 
M2 .16*** 
M3 .14*** 
L .12*** 
Debt .05*** 

Significant at the 10 percent level. 
Significant at the 5 percent level. 

*** Significant at the 1 percent level. 

* 
** 

A-Bar Squared 
1960-11 to 197 4-111 

.17*** 

.25*** 

.22*** 

.23*** 

.30*** 

.19*** 
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A-Bar Squared 
197 4-IV to 1989-1 

.01 
-.01 
.03 
.17** 
.17** 
.12** 

A-Bar Squared 
197 4-IV to 1989-1 

.05 

.01 

.05 

.10** 
-.02 
-.04 



CHAPTER 3 

EMPIRICAL STUDY 

3.1 Methods and Data 

Major implications of the earlier works by Friedman, Bohara, Davis, and 

others lead one to conclude that certain measures of credit may be useful as 

intermediate targets or indicators. In order for any measure to be a useful 

intermediate variable it must be related to those variables which the Federal 

Reserve influences, as well as the final objectives of monetary policy. Thus, any 

measure must be correlated not only with the goal variables of prices and 

output levels, but also with the tools that the Fed uses to conduct monetary 

policy. 

The first step in testing the appropriateness of using credit measures is to 

test the relationship between various intermediate measures and the tools of 

the Central Bank. The primary tool of the Central Bank is the open market 

operations which the Fed uses on a daily basis to influence the amount of 

money in the economy. The amount of influence is most readily noticed in 
. 

changes of the monetary base which the Fed has almost direct control over. 

Changes in the reserve requirement ratios and the discount rate also directly 

influence the monetary base. 

A good intermediate variable must also be related with the end results of 

monetary policy. Therefore, the second step is to test the relationship between 

the measures and the goal variables. A key goal of the Central Bank is to keep 

the growth of prices in the economy at a stable, low rate. The consumer price 

index (CPI) is typically used as a measure of such price changes. High 

correlations between a given intermediate variable and the CPI will indicate a 
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usefulness as an information variable. Furthermore, if the variable is also 

highly correlated with the monetary base, it will be useful as an intermediate 

target. 

An empirical analysis is conducted in order to test the null hypothesis that 

credit measures are as stable and as highly correlated with the tools and goals 

of the Central Bank as are the monetary aggregates. Furthermore, the analysis 

is conducted to test whether credit measures are more stable and more highly 

correlated at certain times, thus bearing a larger role in the monetary process. 

The statistics of the standard error of the estimate and the significance 

test of the t-ratio statistic are used to test the hypothesis. The standard error 

shows the standard deviation of each variable's parameter and is used as a 

guide to the relative stability of that variable. The t-ratio is used to show the 

level of significance between the given independent variable and the 

dependent variable in each model. The t-ratio is computed as the parameter 

estimate divided by the standard error for each variable. Thus, higher t-ratio 

values are found among those variables displaying high parameter estimates 

and low standard errors. 

The use of a vector autoregression (VAR) is employed to test the 

variables as independent variables against one another as dependent 

variables. By using this technique one is able to use one program to 

simultaneously evaluate changes in the monetary base on the aggregate 

measures, as well as, changes in the aggregate measures on the CPl. There 

are six equations for the six variables used--with each equation's dependent 

variable specified as a function of the remaining variables. 
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The equations of the VAR model are: 

Base - f (BC. M1. M2. Debt. CPI). 
CPI - f (Base. BC. M 1. M2. Debt). 
BC - f (M1. M2. Debt. CPl. Base). 
M1 - f (M2. Debt. CPl. Base. BC). 
M2 - f (Debt. CPl. Base. BC. M1). and 

Debt - f(CPI, Base. BC. M1. M2). 

The model displayed is a conditional nonlinear ordinary least squares 

estimation with a single autoregressive lag for each equation. The Gauss

Newton Method of convergence is used with the convergence iteration criteria 

of .001 and a maximum range of 40 iterations. The summaries of the vector 

autoregression include a list of the parameter estimates. the standard error. and 

t-ratio for each estimate. 

The data for this study was collected from the monthly publications of the 

Federal Reserve Bulletin. Monthly, nonseasonally adjusted data were obtained 

for the analysis. and. whenever possible. revised data were used. The data 

includes six variables. spanning more than a nine-year period. 

The intermediate variables obtained for this analysis included the broad 

measure of total nonfinancial domestic credit (DE) as compiled by the Federal 

Reserve and reported as debt. A measure of debt based on reserve bank credit 

(BC) was included as were the monetary aggregates of the narrow M 1. and the 

broader M2. M1 is defined as currency. checkable deposits. and travelers 

checks. M2 is defined as M1 plus interest bearing checking. small time 

deposits. and overnight repurchase and Eurodollar agreements. 

The monetary base (BA) and the CPI were also obtained and are 

regarded as the dependent variables in this study. The monetary base is the 

sum of the liabilities of the Fed and the U.S. Treasury--typically measured as 

currency in circulation and funds held on reserve at the Fed by member banks. 
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The CPI is a relative measure of prices that make up a representative market 

basket of domestic goods. The monetary base is considered an indicator of the 

policy actions of the Federal Reserve and is believed to be almost completely 

controlled by the Central Bank. The CPI is regarded as a goal variable because 

a low and stable price level is an important goal of monetary policy. 

The monetary data for the period of November 1983 through March 1993 

included 113 observations for bank credit, M 1, M2, debt, the monetary base, 

and the CPl. Each variable was checked for a unit root through the use of the 

Augmented Dicky-Fuller Test. The results of the unit root tests are summarized 

in Table 3.2. Because the test failed to reject the null hypothesis that a unit root 

exists, the data were made stationary by putting it in logged, first-differenced 

form. 

3.2 Results of Entire Period 

First, the data for the entire period of November 1983 to March 1993 was 

analyzed. A vector autoregression was ran to find which variables the base is 

significantly related to as well as to determine which variables are significant in 

influencing the CPl. The model for the entire period converged in nine 

iterations. A summary of the estimated parameters and the corresponding 

standard error and t-ratio is presented in Table 3.2. 

In order to see whether the Central Bank could significantly target an 

intermediate variable by influencing the monetary base, the significance of the 

base in each equation of the given intermediate variable was studied. In the 

equation explaining M 1, the base displayed a high t-ratio of 4. 73. This was 

significant at the one percent level as was the t-ratio of 3. 72 in the debt 

equation. The base was significant at the five percent level displaying at-ratio 
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of 2. 78 in the equation for bank credit. At-ratio of 1.81 is displayed in the M2 

equation--significant at the ten percent level. 

The base was most stable in the M2 equation with a standard error of 

.0485. In the debt equation, the base also showed good stability with a 

standard error of .077. In the M1 and bank credit equations, the base displayed 

standard errors of .111 and .180, respectively. The base was most stable in the 

M2 and debt equations and lacked stability in the M 1 and bank credit equations. 

In looking at the base as a function of each intermediate variable, the M 1 

equation clearly showed the highest level significance. The base showed the 

highest parameter estimate in the M 1 equation, although it was not as stable as 

in other equations. The base showed the best stability in the M2 equation; 

however, the lower parameter estimate caused it to lack significance. In the 

debt equation, the base showed a good parameter estimate of .2868 and also 

had a low standard error of .077, making total nonfinancial debt another good 

intermediate variable. The base displayed a high parameter estimate in the 

bank credit equation (comparable to the M1 equation); however, it also 

displayed the lowest level of stability in that equation causing its significance 

with bank credit to be lower than with M 1 and debt. 

The variable's effectiveness in influencing the goal variable of the CPI 

was also studied by looking at the equation with the CPI as the dependent 

variable. In this equation, the monetary aggregates lacked significance while 

total nonfinancial debt and the monetary base were significant at the one 

percent level. Debt displayed the highest t-ratio of 5.87 followed by the base 

with a t-ratio of -4.33 indicating a negative correlation. Bank credit was 

significant at the five percent level with at-ratio of 2.84. M1 and M2 lacked 

significance displaying t-ratios of .98 and .31, respectively. 
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In looking at the stability of the variables in comparison to the CPI, all the 

variables displayed very low standard errors indicating good stability for their 

parameter estimates. M2 showed the lowest standard error of .009. Bank credit 

again showed good stability with a low standard error of .014. M1 displayed a 

standard error of .023 and the base showed .038 for a standard error. The debt 

parameter showed the highest standard error of .044 which indicated good 

stability by that parameter. 

The total nonfinancial debt aggregate displayed the best level of 

significance with the CPI for the period. The estimate of .2616 combined with a 

low standard error lead to a very good t-ratio of 5.87. While the other variables 

displayed good stability, with even lower standard errors than the debt 

aggregate, their parameter estimates were also low causing them to lack 

significance as measured by the t-ratio. Bank credit was also significant in the 

equation, but lacked the higher level displayed by debt due to the smaller 

parameter estimate. 

Overall, there did not seem to be a single best variable which was 

correlated to the monetary base and the CPI for the period of November 1983 to 

March 1993. The base displayed the best results in comparison to M 1 and thus 

M 1 may be considered an easier target for the Central Bank to control. 

However, the lack of significance of M1 to the CPIIeads to confusing signals as 

to the relative impact on the economy, by following a policy of targeting M 1. 

Debt would be the better choice as an information variable due to the strong 

level of significance it had with the CPl. Debt may even be considered a viable 

intermediate target for the Central Bank because there was a strong 

relationship between debt and the monetary base--although not as strong as 

M 1. Bank credit also showed good results in comparison to both the monetary 
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base and the CPl. The base was found to be significant in the bank credit 

equation at the five percent level, with a parameter estimate close to the 

estimate of the base in relation to M 1, although displaying instability. Bank 

credit was also significant at the five percent level in the CPI equation. 

However, a low parameter estimate was found along with a small standard 

error. 

A moving average representation was also ran in order to evaluate the 

effect that a one percent shock on a dependant variable has on all the other 

variables. This impulse response function shows the response that a change 

would have in affecting some other variable over a twelve-month period. If two 

variables are related in a dynamic sense then there should be an initial shock to 

the independent variable, based on the change of the dependant variable, 

which will die down over time. 

The bank credit variable seemed to respond vary positively to the one 

percentage shocks caused by the other variables. Bank credit responded very 

significantly to changes made by the CPI as well as a shock to the monetary 

base. Bank credit also responded to an M 1 shock followed by M3, total debt 

and the M2 aggregate. Overall, the impulse response function of bank credit in 

response to shocks on the other variables was quite erratic. 

The monetary base was not influenced very much by shocks to the other 

variables. In fact, the shock to the CPI is the only response that seemed to have 

much of an effect on the monetary base. Furthermore, the response of the 

monetary base to a shock in the CPI dies down quickly then remains steady at 

less than one percent for the entire period. All responses to the monetary base 

by the monetary aggregates as well as the debt variable seem to be less 
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significant and die down quickly to zero. The monetary base shows no 

response to a shock to bank credit. 

In looking at the response of M1 to the various shocks, M2 and M3 show 

a slight response--which dies down quickly. The CPI seems to influence the 

M 1 variable, although it is very erratic. There is an initial shock to M 1 caused by 

a change in the monetary base which quickly dies down negative and then 

toward zero. M1 shows almost no response to a shock by total debt and even 

less of a response to a shock in bank credit. 

M2 responses to initial shocks by M2 and M3 much the same as M 1 

responded to shocks by M2 and M3. The CPI also influences M2 very 

erratically. A shock to the monetary base influences the M2 aggregate with an 

initial positive one percent impulse which then dies down slowly over the twelve 

periods. 

In shocking the M1 and M2 aggregates, M3 responds better to M2 dying 

down slowly, while against M1, M3's initial response is negative then dies down 

quickly. M3 dies down more slowly to a shock caused by consumer prices than 

did the other monetary aggregates. M3 also responds to the monetary base but 

less so to shocks caused by bank credit or the total debt aggregate. 

The total debt variable is little affected by a shock caused by the bank 

credit variable. In response to shocks in the monetary aggregates, total debt 

shows little response dying down quickly against M 1, and more gradually 

against M3 but remains steady against the one percent shock from M2. Again, 

the CPI is found to give significant levels of feedback while a shock to the 

monetary base displays a good impulse to total debt dying down slowly over 

time. 
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The impulse response shown by the CPI seems to be insignificant on 

shocks to each of the other variables. In fact. in response to all shocks. the CPI 

displays a response of less than one percent. There is no response at all in 

response to a shock in bank credit and very slightly in response to any of the 

other variables. 

Overall. the moving average representation displays good results when 

the monetary base is shocked. The monetary aggregates as well as the total 

debt measure are all influenced by the changing monetary base. Bank credit is 

also influenced. although very erratically, and thus the Central Bank may find 

problems influencing bank credit with any degree of accuracy. In looking at 

feedback to the monetary base. none of the intermediate variables stand out as 

causing any significant response to the base when the intermediate variable is 

shocked. On the other side of the equation. none of the intermediate variables 

seem to influence the CPI once they are shocked. However. a change in the 

price level does seem to cause significant feedback to some of the intermediate 

variables. Bank credit again looses credibility due to its response to feedback 

from changing price levels. Total debt is also susceptible to feedback from the 

CPI as are--to a lesser extent--the monetary aggregates. 

3.3 Results of Subperiods 

The data were also analyzed based on subperiods in order to see if there 

are times when credit measures may constitute better indicators or targets than 

the monetary aggregates. The data from November 1983 to March 1993 is 

broken down into five overlapping subperiods of approximately three years 

each and then analyzed through the use of the vector autoregression. The five 
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periods, their monthly percentage growth rate, and standard deviation of each 

variable is displayed in Table 3.4. 

Over the post-deregulation period studied, the monetary and credit 

aggregates tended toward lower rates of growth. In the later periods of the 

early 1990's, bank credit and M 1 displayed a growth rate which was slightly 

increasing, while M2 and debt continued toward lower growth. The CPI 

remained relatively stable over the period with a very slight increase of its 

growth. The monetary base also remained stable falling slightly during the 

1980's followed by a slight increase during the early 1990's. 

The first subperiod studied was February 1990 to March 1993 which is 

displayed in Table 3.5. During this period, the base was found to be a 

significant variable at the one percent level in the equations of M 1 and debt 

displaying respective t-ratios of 4. 71 and 4.25. The base failed to show any 

level of significance in the bank credit equation, but was significant at the five 

percent level in explaining M2 with at-ratio of -2.29. The base showed a higher 

standard error of .135 in the M1 equation compared to .091 in the debt equation 

but contained a higher parameter estimate when modeled as a function of M 1. 

The base displayed a low standard error of .057 in the M2 equation but showed 

a negative correlation with a coefficient of .131 0. 

In comparing the variables to the CPI, debt stood out as the only 

significant variable for the period but was only significant at the ten percent level 

with a low t-ratio of 1.71. M1, bank credit, and M2 were not significant in 

explaining changes in the CPI with low t-ratio's of .57, .54, and -.22, 

respectively. 

The second subperiod analyzed was from July 1988 to August 1991 and 

is displayed in Table 3.6. The base only found significance at the one percent 
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level in the equation of M 1 with at-ratio of 3.41. The next highest t-ratio 

displayed was 1.16 for bank credit which was not even significant at the ten 

percent level. The base showed a negative relationship with M2 and debt, but 

was insignificant with at-ratio of -.61, and -.21, respectively. 

During this period, all of the variables were significant at the five percent 

level in explaining changes in the CPl. The debt variable showed the best 

relationship with a high parameter estimate of .4938 and moderate standard 

error of .1 07, creating the highest t-ratio of 4.57 for any of the variables. M2 

displayed a parameter estimate of .4293, although with a slightly higher 

standard error of .164 left at-ratio of 2.60. Bank credit displayed the lowest 

standard error in the equation but also had a low estimate and at-ratio of 2.39. 

M1 actually showed a negative correlation and displayed the lowest t-ratio of-

2.36, although it too had a low standard error. 

The period from January 1987 to January 1990 displayed many 

significant variables. The results of this period are displayed in Table 3.7. In 

looking at the monetary base in the intermediate variable equations, only in the 

M2 equation was the base not significant at the ten percent level displaying a t

ratio of 1.14. The base was significant at the ten percent level with a t-ratio of 

1.86 in the M1 equation and also in the bank credit equation with a modest t

ratio of 2.42. Within the debt equation, a t-ratio of 4.43 was obtained with a 

good estimate of .4997 and standard error of .112, making the base significant 

at the one percent level in explaining changes in total nonfinancial debt. 

In looking at the results of the variables in the CPI equation, all were 

significant at the five percent level. Debt again showed the most significance 

with consumer prices based on the t-ratio of 4.41 with a low standard error of 

.092. M2 also had a good t-ratio of 3.80 with a higher estimate than debt, but 
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showed less stability. Bank credit showed at-ratio of 2. 97 based on a low 

standard error, as well as a low estimate. M 1 again showed a negative 

correlation with a t-ratio of -2.13. 

The fourth period studied was from May 1985 to June 1988 with the 

results summarized in Table 3.8. During this period, the base displayed the 

best results in the debt equation, being significant at the one percent level with 

at-ratio of 3.45. The base was also significant at the one percent level in the 

M1 equation, displaying at-ratio value of 3.27. In the debt equation, the base 

showed slightly lower estimates and standard error of .5307 and .153, 

compared with the M1 equation with an estimate of .6081 and an error of .185. 

The equations of bank credit and M2 did not show any level of significance and 

displayed respective t-ratios of .93 and .39. 

Debt once again displayed the highest level of significance when 

compared to the CPl. Debt was significant at the one percent level showing at

ratio of 4.29 with the second highest estimate of .2740 and a low standard error 

of .063. At the five percent level, bank credit showed at-ratio of 2.53 but 

contained a very low parameter estimate of . 0463 and a low error of . 018. M2 

displayed the highest estimate of .2933 with the highest standard error of .117, 

creating at-ratio value of 2.49. M1 displayed a negative correlation with at

ratio value of -1. 16 and was not even significant at the ten percent level. 

The final period studied, displayed in Table 3.9, was from November 

1983 to December 1986. In this study, the base was found significant at the one 

percent level in the M2 and bank credit equations. The base displayed a high t

ratio value of 4. 73 in the M2 equation with a modest estimate and standard error 

of .4429 and .093, respectively. In the bank credit equation, at-ratio of 4.29 was 

obtained with a high estimate and standard error of 1.238 and .289, 
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respectively. At-ratio of 2.34 was obtained in the M1 equation with an estimate 

and standard error in between bank credit and M2, causing the base to be 

significant at the five percent level in explaining M1. In the debt equation the 

base was not significant displaying a negative correlation and a low t-ratio of 

-.87. 

In comparison to the CPI, debt and bank credit were found significant at 

the one percent level while M1 and M2 were not even significant at the ten 

percent level. T -ratio values of 5.69 and 2.52 were found for debt and bank 

credit, respectively. The debt variable contained a modest estimate of .2954 

and a standard error of .051 compared with a low estimate of .0825 and 

standard error of .032 for bank credit. M1 and M2 displayed t-ratio values of .18 

and -.83, respectively. 

In studying the relationship between the base, intermediate variables, 

and the CPI, no one intermediate variable stood out as the single best choice. 

While total nonfinancial debt showed a high level of significance with the CPI 

over all of the subperiods, it did not always show corresponding levels of being 

influenced by the monetary base. At certain times, the base showed higher 

levels of significance with M1 than with any of the other variables. At other 

times, significance was seen with debt or M2. Bank credit lacked significance 

when judged by changes in the base, but showed higher levels when related to 

the CPI in certain periods. M2 was found to be the most significant in the 

earliest period of November 1983 to December 1986. The base showed the 

best relationship with M1 in the later periods of the 1980's and early 1990's, 

while the best relationship was displayed between the base and debt in the 

mid-to-late 1980's. 
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TABLE3.1 

Results of Unit Root Tests 

Variable Estimate T-Stat 

Bank Credit -.14346 -2.747 
Debt -.02428 -0.200 
CPI -.02304 -1.219 
Base -.08932 -2.366 
M1 -.05097 -1.512 
M2 -.02708 -1.525 
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TABLE 3.2 

Vector Autoregression Estimates Entire Period 
(November 1983 - March 1993) 

CP = -.1647(BA) + .0408(BC) + .0229(M1) + .0245(M2) + .2616(DE) + .5099 
(.mB)(-4.33) (.014)(2.84) (.C23X.98) (.<mX.31) (.044)(5.87) (.001X6.29) 

BA = .1514(BC)- .2600(M1) + .2748(M2) + .4287 (DE)- .7423(CP) + .1540 
(.038)(3.96) (.055)(4.67) (.161)(1.73) (.107)(3.98) (.211)(-3.50) (.078)(1.96) 

BC = . 9325(M 1) - 1.842(M2) + .4523(DE) + 1.0423(CP) + .5028(BA) - .1539 
(.124)(7.47) (.330)(-5.58) (.234)(1.93) (.404)(2.58) (.180)(2.78) (.087)(-1.n) 

M1 = 1.926(M2)- .9907(DE) + .0002(CP) + .5255(BA) + .3615(BC)- .0115 
(.172)(11.15) (.146)(-6.76) (.278)(0.00) (.111)(4.73) (.051)(7.02) (.076)(-.15) 

M2 = .4296(DE)- .0303(CP) + .0877(BA)- .1040(BC) +.2746(M1) + .1510 
(.049)(8.63) (.112)(-.27) (.048)(1.81) (.021)(-4.78) (.025)(10.81) (.078)(1.93) 

DE= 1.081(CP) + .2868(BA) + .0379(BC)- .3526(M1) +1.0210(M2) +.2346 
(.151)(7.15) (.On)(3.72) (.033)(1.15) (.047)(-7.43) (.117)(8.72) (.081)(2.89) 

Note: Standard error and T -ratio statistics in parentheses. 
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DBC 
1 1.0000 
2 -o.0545 
3 -o.3616 
4 0.1627 
5 0.1173 
6 -o.oan 
7 -0.0148 
8 0.0654 
9 0.0196 

10 -o.ooso 
11 0.0158 
12 0.0213 

DBC 
1 0.0000 
2 714.3044 
3 34.9444 
4 -399.7597 
5 79.4314 
6 245.0307 
7 5.3425 
8 -45.8083 
9 53.9691 

10 53.7254 
11 13.5314 
12 18.3535 

DBC 
1 0.0000 
2 104.9168 
3 -12.6231 
4 33.2634 
5 30.8889 
6 -1.7567 
7 -12.0393 
8 6.9488 
9 8.2740 

10 -0.0887 
11 -o.3451 
12 2.8706 

TABLE 3.3 

Moving Average Representation Entire Period 
(November 1983- March 1993) 

RESPONSES TO ONE PERCENT SHOCK IN DBC 

DBASE DM1 DM2 DM3 DDEBT 
0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 -0.0001 .0.0002 -o.ooo5 -o.0007 

-0.0001 -0.0009 -0.0005 0.0001 0.0018 
0.0001 0.0005 0.0007 0.0009 0.0014 
0.0000 0.0004 0.0005 0.0004 0.0005 
0.0000 -o.0003 .0.0002 .0.0001 0.0005 
0.0000 0.0000 0.0001 0.0002 0.0007 
0.0000 0.0002 0.0003 0.0003 0.0006 
0.0000 0.0000 0.0001 0.0001 0.0006 
0.0000 0.0000 0.0000 0.0001 0.0006 
0.0000 0.0001 0.0001 0.0002 0.0006 
0.0000 0.0001 0.0001 0.0001 0.0005 

RESPONSES TO ONE PERCENT SHOCK IN DBASE 

DBASE DM1 DM2 DM3 DDEBT 
1.0000 0.0000 0.0000 0.0000 0.0000 
0.4331 1.0541 1.2241 0.7065 9.0710 

-o.1809 -0.4810 -1.0498 -1.1347 2.4317 
-o.2423 -0.9000 .0.5211 0.0174 0.6537 
0.0757 0.4547 0.8406 1.0357 1.3895 
0.1408 0.6938 0.8883 0.6403 1.5960 
0.0148 -0.0820 -o.0083 -0.0262 1.5009 

-o.0027 -o.1428 0.0052 0.1718 1.4537 
0.0398 0.1850 o.3n5 0.4280 1.2413 
0.0352 0.1581 0.3071 0.3003 1.1253 
o.o1n 0.0208 0.1426 0.1886 1.1059 
0.0218 0.0500 0.1803 0.2336 1.0616 

RESPONSES TO ONE PERCENT SHOCK IN DM1 

DBASE DM1 DM2 DM3 DDEBT 
0.0000 1.0000 0.0000 0.0000 0.0000 

-o.0469 -0.2976 -o.6698 -o.6423 -0.4297 
0.0339 0.0479 -o.1649 .0.2526 0.5747 
0.0475 0.0914 0.0609 0.0375 0.3635 
0.0227 0.0860 0.0495 0.0134 0.5176 

-o.0069 -0.0329 -o.0619 -o.0453 0.1605 
-0.0067 -0.0234 -o.0090 0.0184 0.1304 
0.0046 0.0290 0.0460 0.0535 0.0935 
0.0048 0.0241 0.0368 0.0304 0.1010 
0.0006 -o.0036 0.0036 0.0073 0.0883 
0.0008 -o.0006 0.0103 0.0173 0.0836 
0.0021 0.0094 0.0203 0.0226 0.0720 
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DC PI 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

DC PI 
0.0000 
0.0080 
0.0278 
0.0167 
0.0034 
0.0052 
0.0100 
0.0107 
0.0073 
0.0066 
0.0073 
0.0069 

DC PI 
0.0000 
0.0026 
0.0043 
0.0004 
0.0006 
0.0013 
0.0008 
0.0003 
0.0004 
0.0006 
0.0005 
0.0004 



TABLE 3.3 

Moving Average Representation Entire Period 
(November 1983 - March 1993) Continued 

RESPONSES TO ONE PERCENT SHOCK IN DM2 

DBC DBASE DM1 DM2 DM3 DDEBT DC PI 
1 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 
2 15.4633 -0.0074 0.1553 0.3758 0.3682 0.4178 0.0014 
3 -15.7745 -o.0208 -0.0335 o.2n4 0.3075 o.n26 o.oon 
4 16.3468 o.oon 0.0275 0.1608 0.1957 0.6061 0.0053 
5 27.1842 0.0285 0.1011 0.2460 0.2413 0.8287 0.0060 
6 28.2796 0.0245 0.0611 0.1586 0.1678 0.8116 0.0053 
7 16.5943 0.0184 0.0424 0.1339 0.1566 0.8233 0.0055 
8 17.4658 0.0168 0.0442 0.1342 0.1630 0.7508 0.0049 
9 18.4638 0.0170 0.0534 0.1412 0.1643 0.7175 0.0045 

10 17.3578 0.0158 0.0467 0.1282 0.1506 0.6732 0.0043 
11 15.2260 0.0145 0.0415 0.1191 0.1415 0.6398 0.0040 
12 14.5869 0.0137 0.0401 0.1140 0.1355 0.6010 0.0038 

RESPONSES TO ONE PERCENT SHOCK IN DM3 

DBC DBASE DM1 DM2 DM3 DDEBT DC PI 
1 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 -o.oooo 
2 83.1954 0.0530 0.1662 0.4030 0.7401 0.5276 -o.0052 
3 -41.7041 -o.ooo5 -0.0312 0.1760 0.3636 0.2601 -o.0023 
4 -55.9313 -o.0309 -o.1403 0.0726 0.2646 0.2330 0.0004 
5 -2.7232 -o.0122 0.0171 0.1627 0.2419 0.0337 0.0004 
6 3.2831 -0.0033 0.0292 0.1333 0.1471 0.0151 0.0006 
7 -3.8961 -0.0004 -o.0105 0.0489 0.0659 0.1165 0.0012 
8 3.1963 0.0051 0.0080 0.0511 0.0621 0.1774 0.0014 
9 7.1810 0.0061 0.0199 0.0532 0.0552 0.1805 0.0013 

10 3.8575 0.0040 0.0094 0.0352 0.0403 0.1813 0.0013 
11 3.2473 0.0037 o.oon 0.0309 0.0389 0.1792 0.0013 
12 4.6875 0.0044 0.0132 0.0354 0.0412 0.1728 0.0011 

RESPONSES TO ONE PERCENT SHOCK IN DDEBT 

DBC DBASE DM1 DM2 DM3 DDEBT DC PI 

1 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 

2 33.8744 0.0104 0.0802 0.0485 0.0366 0.1827 0.0017 

3 -o.2042 0.0003 0.0190 0.0603 0.0439 0.2890 0.0009 

4 -0.4686 0.0019 -0.0039 0.0028 0.0235 0.2062 0.0011 

5 9.2858 0.0064 0.0282 0.0556 0.0572 0.2186 0.0011 

6 6.5247 0.0043 0.0184 0.0359 0.0361 0.1625 0.0009 

7 1.2068 0.0022 0.0033 0.0226 0.0301 0.1657 0.0010 

8 3.4671 0.0032 0.0092 0.0277 0.0348 0.1492 0.0009 

9 4.36n 0.0036 0.0133 0.0315 0.0348 0.1400 0.0009 

10 3.1806 0.0029 0.0084 0.0243 0.0285 0.1307 0.0008 

11 2.6311 0.0026 0.0071 0.0223 0.0272 0.1249 0.0008 

12 2.9499 0.0027 0.0083 0.0229 0.0271 0.1167 0.0007 
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DBC 
1 0.0000 
2 1667.6868 
3 1783.8411 
4 2799.7221 
5 1039.4212 
6 588.8734 
7 1083.6563 
8 1162.6723 
9 840.9712 

10 761.1198 
11 808.6096 
12 757.0213 

TABLE 3.3 

Moving Average Representation Entire Period 
(November 1983- March 1993) Continued 

RESPONSES TO ONE PERCENT SHOCK IN DCPI 

DBASE DM1 DM2 DM3 DDEBT 
0.0000 0.0000 0.0000 0.0000 0.0000 
1.1529 -3.n18 -1.9867 -1.nos 25.02n 
3.3191 8.0261 9.4721 8.5203 54.8700 
2.4076 4.9714 8.5400 8.4669 55.3178 
1.1353 2.3622 5.4834 6.7146 51.n23 
0.7198 1.2859 5.9590 8.5557 44.0903 
0.9773 3.3560 8.3988 10.0944 41.5610 
0.9770 3.2820 7.9624 9.0916 38.5047 
0.8002 2.2243 6.6019 7.8790 36.6168 
0.7454 2.0877 6.3008 7.6522 34.3343 
0.7390 2.2831 6.3351 7.4736 32.1675 
0.6891 2.0998 5.8704 6.9008 30.2105 
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DC PI 
1.0000 
0.3960 
0.4091 
0.3368 
0.3279 
0.2964 
0.2513 
0.2354 
0.2287 
0.2171 
0.2020 
0.1903 



TABLE 3.4 

Descriptive Statistics of Variable Growth 

CPI Base BC M1 M2 Debt 
2190-3193 

Total 0/o dlange: 12.1918 24.2583 27.2399 30.8122 7.3478 20.2999 
Ave. rru Ill iy dlange: .3851 .4117 .3975 .2688 .3046 .5821 

Standard deviation: .2407 .8178 1.3565 1.4919 .4988 .2069 

7/88-8/91 15.2743 16.2806 15.4372 9.9936 11.8635 23.9481 
.2575 .7512 .7892 .8328 .5737 .8857 
.2359 .8640 2.0042 1.7759 .5549 .4430 

1/87- 1/90 14.5683 18.5893 17.0797 7.7502 14.4269 27.2476 
.3115 .5927 .6612 .7372 .1931 .5022 
.2251 .9134 1.2888 1.3325 .5077 .5522 

5/85-6/88 9.9720 31.7297 32.8088 35.1614 23.5056 38.5338 
.3786 .4781 .4584 .2209 .3766 .6718 
.1945 .8384 2.0120 1.6631 .5720 .2350 

11/83- 12/86 9.2885 31.6634 35.0199 42.5333 29.3828 47.8297 
.2485 .7279 .8504 .9431 .6988 1.0652 
.2387 .8786 1.5242 1.6745 .4401 .4409 

Entire Period 11183 -3t93 
Ave. monthly change: .3132 .5897 .6398 .6875 .4285 .7484 

Standard deviation: .2245 .8812 1.6316 1.5894 .5453 .4895 
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TABLE 3.5 

Vector Autoregression Results for Period 
February 1990- March 1993 

CP = -.1684(BA) + .0182(BC) + .0418(M1)- .0464(M2) + .2091(DE) + .6650 
(.068)(-2.46) <.max.54> (.013x.sn (210)(-.22> (.122)(1.71> (.144)(4.61> 

BA = -.0581(BC) + .6564(M1)- 1.165(M2) + 1.085(DE)- .9803(CP) + .4285 
(.090)(-.64) (.139)(4.71) (.439)(·2.65) (.240)(4.52) (.411)(·2.38) (.146)(2.93) 

BC = .8452(M 1) - 1.624(M2) + .6860(DE) + .5336(CP) - .1183(BA) - .1923 
(.213)(3.97) (.547)(·2.97) (.397)(1.73) (.528)(1.01) (.217)(-.54) (.174)(·1.10) 

M 1 = 2.562(M2) - 1.397(DE) + .4672(CP) + .6371 (BA) + .3166(BC) + .4314 
(.227)(11.26) (.195)(-7.15) (402)(1.16) (.135)(4.71) (.079)(4.00) (.139)(3.09) 

M2 = .5144(DE)- .0892(CP)- .1310(BA)- .0852(BC) + .3305(M1) + .5228 
(.059)(8.64) (.149)(-.149) (.057)(-2.29) (.028)(-2.95) (.029)(11.29) (.136)(3.84) 

DE= .5880(CP) + .3911(BA) + .0847(BC)- .5413(M1) + 1.540(M2) +.5382 
(.246)(2.39) (.091)(4.25) (.051)(1.66) (.071)(-7.55) (.172)(8.92) (.141)(3.82) 

Note: Standard error and t-ratio shown in parentheses. 
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TABLE 3.6 

Vector Autoregression Results for Period 
July 1988 - August 1991 

CP = -.0710(BA) + .0833(BC)- .1617(M1) + .4293(M2) + .4938(DE) + .2359 
(.079)(-.90) (.034)(2.39) (.068)(.-2.36) (.164)(2.8>) (.107)(4.57) (.167)(1.41) 

BA = .0904(BC) + .4337(M 1) - .2608(M2) + .5723(DE) - .2584(CP) + .3558 
(.069)(1.31) (.119)(3.62) (.345)(-.76) (.306)(1.87) (.368)(-.70) (.133)(2.66) 

BC = 1.091 (M 1) - 2.367(M2) + .21 02(DE) + 1. 735(CP) + .3296(BA) - .1423 
(.239)(4.55) (.566)(-4.18) (.550)(.38) (.682)(2.54) (.283)(1.16) (.155)(-.91) 

M1 = 2.201(M2)- .4817(DE)- .9781(CP) + .5288(BA) + .2428(BC) + .3351 
(.193)(11.37) (.331)(-1.46) (.391)(-2.50) (.154)(3.41) (.076)(3.18) (.136)(2.45) 

M2 = .1408(DE) + .4173(CP)- .0470(BA)- .1006(BC) + .3701(M1) + .3961 
(.137)(1.02) (.159)(2.61) (.077)(-.61) (.032)(-3.13) (.032)(11.38) (.155)(2.55) 

DE = .1768(CP) - .0142(BA) + .0200(BC) + .0335(M 1) - .1346(M2) + . 9494 
(.128)(1.38) (.066)(-.21) (.022)(.88) (.058)(.57) (.150)(-.89) (.062)(15.19) 

Note: Standard error and t-ratio shown in parentheses. 
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TABLE 3.7 

Vector Autoregression Results for Period 
January 1987- January 1990 

CP = -.2331(BA) + .0687(BC)- .1276(M1) + .5434(M2) + .4099(DE) + .2804 
(.~1)(-2.87) (.a23)(2.97) (.aie)(-2.13) (.142)(.3.8>) (.002)(4.41) (.155X1.80) 

BA = .1202(BC) + .2289(M1) + .3124(M2) + .9558(DE)- 1.114(CP) + .1951 
(.048)(2.49) (.110)(2.07) (.293)(1.06) (.211)(4.52) (.345)(-3.23) (.133)(1.46) 

BC = 1.229(M 1) - 3.659(M2) - .3032(DE) + 3.018(CP) + 1.371 (BA) - .0559 
(.410)(2.99) (.868)(-4.21) (.829)(-.37) (1.13)(2.66) (.567)(2.42) (.204)(-.27) 

M1 = 2.293(M2)- .7052(DE) + .9906(CP) + .3499(BA) + .2270(BC) + .2451 
(.213)(10.75) (.298)(-2.36) (.456)(-2.17) (.188)(1.86) (.058)(3.87) (.143)(1.71) 

M2 = .0347(DE) + .6703(CP) + .0921 (BA) - .0973(BC) +.3381 (M 1) + .3026 
(.122)(.28) (.168)(3.97) (.080)(1.14) (.022)(-4.39) (.032)(10.27) (.147)(2.06) 

DE= 1.111(CP) + .4997(BA)- .0265(BC)- .1818(M1) + .0546(M2) +.2101 
(.210)(5.29) (.112)(4.43) (.037)(-.70) (.088)(-2.06) (.231)(.24) (.167)(1.25) 

Note: Standard error and t-ratio shown in parentheses. 
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TABLE 3.8 

Vector Autoregression Results for Period 
May 1985 - June 1988 

CP = -.1702{BA) + .0463{BC) - .0579(M 1) + .2933{M2) + .2740{DE) + .5183 
(.070)(-2.42) (.018)(2.53) (.049)(-1.16) (.117)(2.49) (.003)(4.29) (.135)(3.83) 

BA = .0659{BC) + .3316{M1) + .0757{M2) + .5957{DE)- .7338(CP) + .1854 
(.049)(1.34) (.097)(3.39) (.274)(.28) (.152)(3.90) (.379)(-1.94) (.138)(1.34) 

BC = 1.309{M 1) - 3.036{M2) + .4786(DE) + 2.426(CP) + .5038{BA) - .0930 
(.396)(3.30) (.839)(-3.62) (.471 )(.1.01) (.986)(2.46) (.540)(.93) (.204)(-.45) 

M1 = 2.010(M2)- .6650{DE)- .9401(CP) + .6081(BA) + .2510(BC) + .0840 
(.245)(8.20) (.208)(-3.18) (.481)(-1.95) (.185)(3.27) (.065)(3.85) (.147)(.57) 

M2 = .1565{DE) + .5766(CP) + .0367(BA)- .0981{BC) +.3394{M1) + .1645 
(.092)(1.70) (.211)(2.73) (.093)(.39) (.028)(-3.47) (.042)(7.96) (.158)(1.04) 

DE = .1.427{CP) + .5307{BA) + .0096(BC) - .1953{M 1) + .1780{M2) + .5036 
(.325)(4.38) (.153)(3.45) (.041)(.23) (.114)(-1.71) (.276)(.65) (.139)(3.60) 

Note: Standard error and t-ratio shown in parentheses. 
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TABLE 3.9 

Vector Autoregression Result for Period 
November 1983 - December 1986 

CP = -.1302(BA) + .0825(BC) + .0060(M 1) - .0949(M2) + .2954(DE) + .1927 
(.079)(-1.63) (.032)(2.52) (.032)(.18) (.113)(-.83) (.051)(5.m) (.153)(1.29) 

BA = .2839(BC) + .1315(M1) + .8217(M2)- .1163(DE)- .3817(CP)- .1527 
(.061)(4.60) (.072)(1.80) (.188)(-4.35) (.134)(-.86) (.347)(-1.10) (.145)(-1.05) 

BC = .5287(M1) + .1.410(M2) + .0109(DE) + 1.799(CP) + 1.238(BA)- .3207 
(.1n)(2.97) (.462)(-3.05) (.291)(.04) (.683)(2.63) (.289)(4.29) (.146)(-2.19) 

M1 = .9502(M2)- .2201(DE)- .7861(CP) + .5792(BA) + .3731(BC)- .4897 
(.334)(2.84) (.222)(-.99) (.521)(-1.51) (.247)(2.34) (.119)(3.13) (.124)(-3.79) 

M2 = .4198(DE)- .1957(CP) + .4429(BA)- .1014(BC) + .0583(M1) + .0841 
(.071)(5.90) (.233)(-.84) (.093)(4.73) (.050)(-2.00) (.048)(1.20) (.140)(.60) 

DE = .1. 751 (CP) - .1690(BA) - .0184(BC) - .1146(M 1) + 1.253(M2) +.1691 
(.311)(5.63) (.194)(.87) (.086)(-.21) (.083)(-1.38) (.209)(5.98) (.142)(1.19) 

Note: Standard error and t-ratio shown in parentheses. 
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CHAPTER 4 

SUMMARY AND CONCLUSIONS 

In conducting monetary policy, the Central Bank of the United States 

uses a two-stage process of influencing intermediate aggregates in an attempt 

to gain information about their policy implementation. This two-stage process 

involves influencing the monetary base, most importantly through the use of 

open market operations, but also through the setting of reserve requirement 

ratios and the discount rate. The changes in the monetary base are then 

reflected with a lag by the amount of money and credit in the economy and are 

typically measured by some intermediate aggregate such as M 1, M2, bank 

credit, or total nonfinancial debt. Changes in these intermediate variables can 

help the Central Bank to better understand the effects of certain policy actions 

on the final objectives of price stability and economic growth. This two-stage 

process helps the Central Bank in conducting ongoing policies due to the fact 

that lags occurs between the time the policy is implemented and the time a 

change can be observed in the final objective. 

Before the financial markets were deregulated during the early 1980's, 

the Central Bank conducted this two-stage approach by simply targeting the 

monetary aggregates of M1 and M2. In 1983, the deregulation of the financial 

markets changed the structure of the monetary aggregates by allowing looser 

definitions of what constituted a demand or a time deposit as well as by giving 

financial institutions the competitive advantages of setting fees and interest 

rates for various services. This caused instability among the M 1 and M2 

monetary aggregates and their relative effectiveness of a stable and reliable 

intermediate target diminished. The Federal Reserve has found it necessary to 
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use more variables as intermediate indicators of policy and to rely less on 

targeting any individual variable directly. The Fed still reports growth rate target 

ranges for the monetary aggregates, but with a wider band than in the past, and 

have also reported such growth ranges for total nonfinancial debt. 

4.1 Are Credit Measures Reliable Policy Variables? 

The empirical work by many scholars point to the use of some form of a 

credit measure in the monetary process. Some believe that because the 

monetary aggregates have lost reliability in their usefulness as an intermediate 

target, they should be replaced by some other measure such as credit. Others, 

however, point out that monetary aggregates are still useful indicators of policy 

and should be used--as should any variable--as long as they contain some 

significant amount of information. Still, others believe that certain measures 

may be more useful at various times and should be emphasized over other 

variables in during those times. 

The modeling technique of a vector autoregression was used in order to 

evaluate all the variables simultaneously. The period studied was after 

deregulation of the financial industry encompassing November 1983 to March 

1993. The results pointed to the monetary base as being significant in 

influencing the M1 aggregate as well as total nonfinancial debt. However, in 

looking at the variables which influence the CPI, debt was found to be 

significant while the M 1 aggregate lacked any considerable level of 

significance. The fact that changes in total nonfinancial debt significantly 

influence the CPI points to the debt aggregate as a good information variable. 

Furthermore, while the base was highly significant in explaining changes in M 1, 

M 1 lacked significance in explaining consumer price growth and would not be 
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considered a reliable target measure. Total nonfinancial debt would probably 

make a better target variable due to its correlation with the base and with the 

CPl. 

In evaluating various subperiods since deregulation, the base was found 

to be significant in explaining different aggregates in different periods. For 

instance, the base was found to be the most significant in explaining the M1 

aggregate in two periods, total nonfinancial debt in two periods, and M2 in one 

period. However, in looking at all the variables in explaining consumer price 

growth, the total nonfinancial debt measure displayed the best results in every 

period. M1 lacked significance while bank credit and the M2 aggregate 

showed some significance in various periods. 

In the first two overlapping subperiods from February 1990 to March 

1993 and July 1988 to August 1991, the base showed the highest level of 

significance with M 1. In the next two periods from January 1987 to January 

1990 and May 1985 to June 1988, the base was most significant in explaining 

debt. In the earliest period of November 1983 to December 1986, M2 was the 

variable of choice with the base also showing significance with bank credit. 

In comparing the significance of the base in explaining the various 

intermediate variables and looking at the growth rates of the variables during 

the differing periods, M 1 and debt stood out as the best target variables. In this 

study, however, the base was not always significant with each variable over any 

specific period. The base showed more significance in periods when the 

growth of M1 was falling significantly, such as that observed over the period of 

1985 through about 1988. During this period, the growth of debt slowed but at a 

more stable rate than M 1. The base showed greater significance with M 1 when 

M 1 was growing at an increasing rate such as that observed over the period of 
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the late 1980's into the early 1990's. There was no indication, however, that 

pointed to an increased significance of the base on the debt variable which is 

caused by the lack of stability in the M 1 aggregate in that period. 

The conclusions of the empirical work using data available since 

deregulation point to the use of credit measures as reliable intermediate 

information sources. Total nonfinancial debt is shown to be related to the 

monetary base over the entire period. The base is also related to the debt 

variable in as many sub periods as it is with the M 1 aggregate. Furthermore, the 

total nonfinancial debt measure is highly correlated with consumer prices over 

the entire period studied as well as in every subperiod. The monetary 

aggregates tend to lack significance when modeled as a function of the CPI and 

would thus create unreliable indicators in evaluating the growth of prices. Bank 

credit tends to lack the levels of significance that M 1 and debt display but may 

be considered as an alternative information variable due to its strong 

relationship to the CPl. 

In evaluating the stability of each variables parameter estimate, debt and 

bank credit also show results as good or better than that of the monetary 

aggregates. Overall, the best stability of the base was found in the equation 

describing changes in M2, although low parameter estimates caused M2 to lack 

significance. Over the entire period and in every subperiod, the base showed 

lower standard errors in the debt equation than in the equations explaining 

changes in the M 1 aggregate. All of the variables showed low standard errors 

displaying good stability when compared to the CPl. 

The total nonfinancial debt measure is considered a reliable measure in 

providing information about consumer prices. Total nonfinancial debt was 

found to be significant in its relationship to that of the CPI in every period 
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studied. Furthermore, the base is found to be related to the debt measure in as 

many periods as that of M 1, although M 1 displayed a higher level of 

significance for the entire period. The stability of the base in influencing 

changes in the debt variable, as well as debt's good stability in the CPI 

equation, also point to the conclusion of debt as a reliable measure of policy 

actions. The base fails to show any consistent results as being significantly 

related to bank credit. However, bank credit does display better results than the 

monetary aggregates in being significantly related to the CPI, and may therefore 

be considered an alternative variable in relaying information about consumer 

prices. Bank credit was also a stable variable as measured by the standard 

error in the CPI equation. Overall, the credit measure of total nonfinancial debt 

performed as well or better than the monetary aggregates of M1 or M2. 

Furthermore, debt was shown to be more significantly related to the CPI and 

displayed better stability results than M 1. 

4.2 Is There A Role For Credit Measures In 
Monetary Policy? 

Since the early 1980's, deregulation of the financial industry has made it 

difficult for the Central Bank of the United States to define reliable targets for 

use with its two-stage process of monetary policy. In doing so, they have had to 

rely less on those variables deemed targets and have had to expand their 

understanding of which variables can help them to best interpret their policy 

actions. In an effort to look more closely at alternative information variables, the 

use of debt measures has been proposed by many as an alternative to the 

traditional monetary aggregates. This study has looked at results from earlier 
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works and has also presented an evaluation of the use of such credit measures 

over the post-deregulation era. 

The empirical work by many before the years of deregulation has found 

that various credit measures were as stable and reliable as the traditional 

monetary aggregates. Benjamin Friedman (1983), for example, found credit 

measures to be more stable than the monetary aggregates during the past sixty 

years. Richard Davis (1979) proposed a debt proxy based on nonfinancial 

credit which was shown to be more significant than the monetary aggregates in 

explaining changes in GNP. 

In this study using data since deregulation, the total nonfinancial debt 

measure, as reported by the Federal Reserve, shows a relationship with the 

monetary base as strong as that which was observed with the monetary 

aggregates during the entire period. In fact, while the base showed the 

strongest relationship with M 1, the base was also significantly related to debt. 

The monetary aggregates fail to be significantly related to the CPI in every 

period. In every period studied, the debt measure showed the highest level of 

significance with the CPI while most variables lacked significance all together. 

Thus, this study points to a definite role for the variable of total nonfinancial debt 

as a very good intermediate indicator in providing information about the growth 

level of consumer prices. In fact total nonfinancial debt may even constitute a 

better target variable at certain times when the M 1 aggregate lacks significance. 

Whether the Federal Reserve chooses to target any intermediate measure in 

the future or not, they will undoubtedly have to rely on information that certain 

variables can give them as to the relative impact of their policies. For this 

reason, the role of credit measures should continue to be an important part of 

monetary policy. 
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APPENDIX A 

DATA USED 

Da1e ~ Base M1 M2 M3 Debt CPI 
MAR93 337743 356.00 1030.80 3478.50 4138.50 11864.70 143.6 
FEB93 334905 353.18 1022.00 3469.20 4130.10 11805.90 143.1 
JAN93 336822 354.41 1040.70 3497.20 4143.20 11782.30 142.6 
DEC92 335874 354.55 1045.70 3517.70 4185.60 11760.60 141.9 
NOV92 327922 347.93 1021.50 3508.40 4193.70 11662.70 142.0 
OCT92 321292 343.66 1000.90 3491.50 4176.20 11599.70 141.8 
SEP92 325915 340.11 984.00 3471.10 4169.20 11504.00 141.3 
AUG92 315617 336.59 971.10 3468.40 4175.50 11531.10 140.9 
JUL92 313136 334.09 963.30 3463.90 4163.00 11480.80 140.2 
JUN92 310962 330.94 952.10 3459.30 4163.00 11434.00 140.3 
MAY92 306356 328.37 944.00 3454.40 4163.40 11381.30 139.7 
APR92 305176 327.45 954.70 3488.20 4194.50 11339.70 139.5 
MAR92 308062 322.69 930.80 3474.10 4194.90 11300.40 139.3 
FEB92 304147 320.38 916.80 3462.40 4189.60" 11249.90 138.6 
JAN92 307590 320.43 918.20 3456.10 4180.20 11228.10 138.6 
DEC91 312013 328.n 917.30 3456.40 4182.20 11226.70 138.1 
NOV91 300929 329.35 893.90 3453.10 4182.90 11203.60 137.8 
OCT91 295971 323.06 875.00 3392.60 4138.80 10824.90 137.4 
SEP91 297531 317.37 867.00 3383.90 4135.70 10761.40 137.2 
AUG91 292833 316.76 864.00 3389.80 4149.80 10708.50 136.6 
JUL91 294061 316.21 861.90 3394.40 4151.10 10652.20 136.2 
JUN91 291288 314.06 857.70 3395.10 4161.70 10605.10 136.0 
MAY91 286418 311.02 841.60 3376.60 4155.10 10556.90 135.6 
APR91 285272 310.86 852.90 3396.30 4179.50 10533.40 135.2 
MAR91 285011 308.19 835.00 3374.10 4168.10 10518.60 135.0 
FEB91 286467 305.74 823.40 3347.80 4152.30 10505.70 134.8 
JAN91 284701 306.03 833.20 3343.30 4133.00 10474.80 134.6 
DEC90 291223 304.04 844.30 3343.90 4125.90 10437.40 133.8 
NOV90 288202 298.44 826.10 3329.50 4117.70 10376.70 133.8 
OCT90 284920 294.43 816.70 3316.80 4090.90 10319.00 133.5 
SEP90 285966 293.07 818.10 3312.30 4092.20 10263.30 132.7 
AUG90 280961 290.98 813.70 3305.40 4093.60 10203.20 131.6 
JUL90 279684 294.50 812.00 3293.40 4075.90 10121.20 130.4 
JUN90 278190 297.37 810.00 3276.10 4062.70 10064.70 129.9 
MAY90 273073 293.52 796.40 3256.80 4050.10 10006.60 129.2 

APR90 272853 293.35 817.30 3282.80 4071.60 9962.50 128.9 

MAR90 268483 288.86 795.70 3261.00 4060.20 9915.60 128.7 

FEB90 265438 286.50 788.00 3240.40 4047.50 9862.60 128.0 

JAN90 269857 288.67 802.20 3240.80 4054.90 9805.70 127.4 

DEC89 269244 289.45 812.10 3232.90 4054.70 9757.60 126.1 

NOV89 265521 284.11 791.10 3194.20 4032.60 9711.10 125.9 

OCT89 260634 281.34 784.40 3169.50 4008.00 9643.70 125.6 

SEP89 261299 280.65 778.50 3146.90 4009.00 95n.oo 125.0 

AUG89 259232 281.19 7n.50 3137.50 4010.60 9508.90 124.6 

JUL89 262096 282.10 781.70 3125.20 4004.10 9438.80 124.4 

JUN89 263294 280.19 n3.80 3090.80 3973.90 9390.80 124.1 

MAY89 267269 277.59 767.10 3062.60 3944.30 9337.20 123.8 

APR89 264245 278.19 791.40 3092.90 3963.60 9246.60 123.1 

MAR89 258135 275.62 n5.10 3072.10 3944.80 9190.20 122.3 

FEB89 254480 274.36 n2.30 3057.20 3917.70 9095.50 121.6 

JAN89 264482 277.92 793.00 3075.90 3927.50 9037.10 121.1 

DEC88 263823 279.71 804.30 3079.50 3927.10 8968.30 120.5 

NOV88 258858 275.32 788.30 3057.70 3904.00 8894.80 120.3 

OCT88 255178 272.29 782.10 3038.30 3874.20 8842.10 120.0 
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Date a: Base M1 M2 M3 Debt CPI 

SEPea 256979 271.57 779.80 3029.10 3851.90 8755.20 119.8 

AUGea 251530 271.73 781.20 3030.80 3846.00 8693.60 119.0 

JULea 253673 272.41 785.50 3030.30 3833.50 8639.50 118.5 

JUN88 251010 269.44 778.80 3014.40 3808.10 8621.10 118.0 
MAYea 249800 265.73 763.80 2988.30 3n6.1o 8559.20 117.5 
APRea 248228 265.01 n8.40 2999.50 3n1.so 8499.00 117.1 
MAR88 239867 260.n 752.30 2958.90 3737.70 8437.60 116.5 
FE888 238789 259.01 745.10 2933.40 3708.00 8375.30 116.0 
JANea 246090 262.01 764.80 2937.30 3698.50 8360.90 115.7 
DEC87 245975 262.05 765.90 2914.60 36n.40 8302.60 115.5 
NOV87 240088 257.65 756.00 2900.50 3665.80 8216.50 115.4 
OCT87 241841 254.12 753.70 2895.20 3643.50 8147.30 115.3 
SEP87 240591 251.60 757.70 2889.30 3646.00 8147.30 115.0 
AUG87 231606 251.42 749.40 2869.70 3621.30 8081.90 114.4 
JUL87 233463 251.42 749.40 2861.50 3604.00 8016.50 113.8 
JUN87 235851 249.29 751.50 2855.10 3585.30 7933.10 113.5 
MAY87 241800 246.83 744.90 2827.70 3543.00 7878.20 113.1 
APR87 230049 246.07 757.50 2846.60 3546.90 7817.50 112.8 
MAR87 221583 241.92 729.00 2818.00 3520.70 n68.1o 112.2 
FE887 222ea2 240.82 723.30 2809.10 3508.70 n38.20 111.7 
JAN87 230490 243.42 744.50 2832.20 3526.50 noe.oo 111.2 
DEC86 226527 243.63 746.60 2813.30 3504.10 7618.70 110.6 
NOV86 219190 237.50 715.50 2776.80 3464.50 7504.00 110.5 

OCT86 214197 233.61 698.90 2756.80 3439.40 7427.20 110.4 
SEP86 215130 232.07 690.70 2731.00 3418.20 7354.00 110.3 
AUG86 210945 230.76 684.60 2719.20 3395.40 7276.00 109.7 

JUL86 210913 230.02 679.80 2704.30 3372.70 7173.80 109.5 

JUN86 207619 226.91 669.20 2672.70 3339.90 7176.70 109.5 

MAY86 205800 223.61 651.80 2640.70 3308.70 7109.00 109.0 

APR86 203014 222.13 652.80 2630.40 3295.40 7040.80 108.6 

MAR86 199955 218.99 630.50 2593.20 3260.60 6985.20 108.9 

FE886 199811 216.78 619.20 2570.20 3232.60 6940.20 109.4 

JAN86 206784 218.74 633.50 2577.90 3231.80 6896.70 109.7 

DECBS 203644 220.36 639.80 2573.60 3212.90 6795.40 109.3 

NOV85 196936 216.04 621.60 2549.00 3185.10 6665.70 109.1 

OCT85 196817 213.36 610.90 2529.60 3174.20 6528.40 108.7 

SEP85 194350 211.65 608.60 2517.40 3157.40 6463.80 108.4 

AUG85 190759 211.16 601.60 2507.30 3133.10 6391.40 108.0 

JUL85 191521 210.19 599.10 2496.60 3116.60 6328.10 107.8 

JUN85 188651 207.92 592.20 2476.80 3106.40 6288.60 107.5 

MAY85 189001 204.54 576.20 2440.70 3073.60 6223.10 107.3 

APR85 187124 203.42 581.60 2439.20 3067.80 6161.10 106.9 

MAR85 182130 200.86 564.90 2429.40 3057.00 6100.80 106.5 

FE885 1soon 199.54 580.60 2414.40 3034.90 6038.20 106.1 

JAN85 182763 200.93 568.30 2404.20 3024.40 5992.50 105.5 

DEC84 183925 202.02 570.40 2376.30 3002.30 5855.90 105.3 

NOV84 180040 198.22 555.90 2343.80 2960.30 5855.90 105.3 

OCT84 1n114 196.13 545.90 2316.50 2914.50 5791.80 105.3 

SEP84 175604 196.13 546.30 2299.20 2885.60 5731.90 105.0 

AUG84 175397 194.24 542.40 2287.70 2865.50 5674.90 104.5 

JUL84 176910 195.98 547.30 2286.40 2855.30 5607.70 104.1 

JUN84 175397 194.31 545.40 2273.80 2835.20 5544.40 103.7 

MAY84 173797 191.40 543.90 2253.50 2811.40 5486.80 103.4 

APR84 174232 190.73 543.20 2254.70 2798.50 5426.60 103.1 

MAR84 168738 1ea.21 528.10 2230.90 2767.20 5357.70 102.6 

FE884 166904 186.94 521.90 2212.30 2737.50 5301.70 102.4 

JAN84 172027 188.72 534.80 2210.40 2727.40 5259.70 101.9 

DEC83 171695 188.23 537.80 2198.00 2712.80 5219.00 101.3 

NOV83 167n3 185.04 523.80 2174.40 2588.30 5153.70 101.2 
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APPENDIX 8 

SAMPLESASCOMPUTERPROGRAM 

TITLE1 'VAR: Data Period Nov 83 to Dec 86'; 
DATA MONETARY; 
IN ALE THESIS; 
INPUT MONTH $ BC BASE M1 M2 M3 DEBT CPI; 
DATA LAGS; 
SET MONETARY; 

LCPI=LOG(CPI); 
LBASE=LOG(BASE); 
LBC=LOG(BC); 
LM1=LOG(M1 ); 
LM2=L0G(M2); 

LDEBT =LOG(DEBT); 
DCPI=DI F1 (LCPI); 
DBASE=DIF1 (LBASE); 
DBC=DI F1 (LBC); 
DM1=DIF1(LM1); 
DM2=DIF1 (LM2); 
DDEBT =DIF1 (LDEBT); 

Inputs the Data Set 

Log Each Variable 

First Difference Each Variable 

PROC MODEL DATA=LAGS; Model Procedure 
VAR DCPI DBASE DBC DM1 DM2 DDEBT; Variables Used 
PARMS A1-A5 B1-B5 C1-C5 D1-D5 E1-E5 F1-F5; Parameters to Estimate 

DCPI=A 1 *DBASE+A2*DBC+A3*DM1 +A4*DM2+A5*DDEBT; VAR Equations 
DBASE=B1*DBC+B2*DM1+83*DM2+B4*DDEBT+B5*DCPI; 
DBC=C1 *DM1 +C2*DM2+C3*DDEBT +C4*DCPI+C5*DBASE; 
DM1=D1*DM2+D2*DDEBT+D3*DCPI+D4*DBASE+D5*DBC; 
DM2=E1*DDEBT +E2*DCPI+E3*DBASE+E4*DBC+E5*DM1; 
DDEBT =F1 *DCPI+F2*DBASE+F3*DBC+F4*DM1 +F5*DM2; 

0/oar( dcpi, 1 ) ; 
o/oar(dbase, 1 ); 
o/oar( dbc, 1); 
0kar(dm1 '1 ,); 

VAR Equation Specification 

0/oar(dm2, 1 ); 
o/oar( ddebt, 1 ) ; 
AT DCPI DBASE DBC DM1 DM2 DDEBT/SUR; 
RUN; 
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