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On October 6, 1979 the Federal Reserve System announced a switch 
from focusing on interest rates to focusing on reserves to achieve its 

money targets. This paper examines the new operating procedure in light 

of the current institutional structure. The first part of the paper 

presents a theoretical analysis of the new operating procedure. The 
vSection begins by using the prevailing demand-oriented model of money 
stock determination to derive the expected effects of the change in 

operating procedure. The paper then presents, and argues for, an 
alternative supply-oriented model of money stock determination which 

produces a much different analysis of the new operating procedure. This 
analysis argues that the new operating procedure is not, and could not 
be under the present lagged reserve system, a true reserve targeting 

procedure. This same analysis explains why, contrary to expectations, 

short run deposit volatility increased with the new procedures. The 

second part of the paper describes the increased complexity of implement

ing monetary policy under the new procedures. It argues that the Federal 
Reserve (Fed) still conducts monetary policy by determining a federal 
funds rate though it no longer precisely sets a predetermined rate. Under 
the new operating procedure, the discount window plays a much more prominent, 
if asymmetric, role in monetary policy. Finally, the analysis in the paper 
suggests that the increased federal funds rate volatility that occurred 
with the adoption of the new operating procedure, while economically just 

as attainable under the old procedure, may well improve longer run monetary
control.
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I
Money Demand

There appears to have been a broad consensus that the new procedure 

would result in reduced short-term volatility in money at the expense 

of greater short-term volatility in interest rates. This broad consensus 

rested on the prevailing model of money stock determination. This model 

assigns a very important role to the demand for money, the relationship 

between the quantity of money the public desires to hold and the level of 

interest rates, economic activity, and other variables. The curve DD in 
Figure 1 shows the relationship between the quantity of money demanded and 

interest rates at a given level of economic activity. The quantity of 
money demanded increases as interest rates fall because the cost of holding 

money (in the sense of the interest foregone) falls. If the level of 

economic activity were to rise, more money would be demanded at every level 

of interest rates, as indicated by the curve DfDf.
According to the prevailing model, the money stock is determined 

by the intersection of the money demand and money supply curves. The 

curve SS represents a money supply curve. It shows the quantity of 

money produced out of a given level of reserves at various interest rates. 
The quantity of money increases with interest rates because higher interest 
rates make it profitable for banks to manage their reserve positions more 
closely, reducing their holdings of excess reserves and producing a 

greater level of deposits out of any given quantity of reserves. By 

changing the level of reserves supplied, the Fed can shift the money 

supply curve, so that S’S’ could represent the money supply curve at an

increased level of reserves.
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According to the prevailing model, the old operating procedure 

of focusing on interest rates required that the Fed determine which 

interest rate on the demand for money schedule was consistent with the 

desired money stock. This proved to be a difficult task. More importantly, 

the interest rate targeting procedure transformed unexpected shifts in 

the money demand function into disturbances to the money stock. To see 

this, consider a shift in the mQney demand curve from DD to D’D1. In 

order to maintain the targeted interest rate r, the Fed must increase 

reserves until the money supply curve has shifted to SfS! and reestablished 

the target interest rate. But the money stock has clearly increased from 
M to M ’. Thus, given shifts in the demand for money, the old operating 

procedure bought interest rate stability at the cost of increased vola

tility in money.
Somewhat like the old procedure, the new operating procedure re

quires the Fed to choose a target level of reserves which, given the 

expected demand for money, produces the desired money stock. However, 

when a shift occurs in the demand for money, there is a definite advantage 

to the new procedure. Suppose that the demand for money shifts, as 

described previously, from DD to D ?DT. Under the new operating procedure, 
the Fed leaves reserves unchanged, and the new equilibrium point is b so 
that interest rates rise to r^ and money increases to M^. So, evaluated 
in terms of the prevailing model of money stock determination, the new 
operating procedure should reduce the volatility of money and increase 

that of interest rates. 1
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The Supply Approach
As indicated above, the demand for money and shifts in the demand 

for money play a key role in the prevailing model of money stock deter

mination. This seems natural, inasmuch as economists usually think of 

quantities being determined jointly by supply and demand. There is, 

however, an alternative way of looking at money stock determination 

that focuses on the money supply process and completely ignores the 

demand for money. In effect, this alternative approach asserts that 

the public will hold whatever quantity of money the Fed and depository 

institutions (hereafter referred to as banks) combine to supply.
This alternative approach depends critically on the unique property 

of money as a means of performing transactions. Because of this unique 

function of money, certain transactions must be interpreted carefully.

For example, suppose the Fed purchases securities from bond dealers with 
newly created money. The dealers’ acceptance of money in exchange for 

bonds in no way implies that they now wish to hold permanently higher 

transactions balances. Indeed, it is highly unlikely that this is the 
case. It is more likely that, because the Fed has offered a good price 

for the securities, the dealers have exchanged them for money as a 
prelude to buying other assets. Though a dealer eliminates his increased 
money holdings by buying these other assets, the newly created money 
does not disappear. For the economy as a whole there is no reduction 
in money, but simply a redistribution.

Similarly, when a bank creates new money by making a loan or buying 

securities, there is no presumption that the borrower or the seller
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of securities desires a permanent increase in money balances. Again, 

however, when the money is used to purchase other assets it does not 

disappear, but is simply passed on to other holders.

This exclusive emphasis on the supply side in determining the 

stock of money may seem strange. Economists are taught at an early 

stage in their training to consider both supply and demand in determining 

the quantity of a good or service actually produced and sold. The 

supply approach described here does not really violate the traditional 

approach. The essence of the supply approach is that the monetary 

authority and banks can, by changing prices (for credit in the usual 

case), induce the public to engage in transactions, the necessary con

sequence of which is to change the public’s irloney holdings. Because of 
money’s unique quality as a means of transfer, the public’s willingness 

to exchange money for goods or services is virtually unlimited in the 

short run. The demand for money is only a relevant constraint for long 

run equilibrium.

There are some clues that an exclusive concentration on the supply 
side might be a valid approach to money stock determination. In the wake 
of the Great Depression of the 1930s, many economists advocated systems 

of 100 percent reserve requirements on demand deposits to prevent undesired 
changes in the money stock. While there may be other problems with these 
proposals, it is widely conceded that they would give accurate control 
over money. Yet the proposals never mentioned the demand for money. 
Absolutely all that’s required for such a system to control money is that 
there exist prices at which the public is willing to buy bonds from, or
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sell bonds to, the monetary authority. By eliminating excess reserves, 
these proposals make the supply curve of money perfectly vertical at any 
given level of reserves. In this way the proposals for 100 percent 

reserve requirements translate the monetary authority’s control over 

reserves directly into control over money.

A second clue to the validity of the supply approach to money stock 

determination is the fact that the full economic response to a change in 
money occurs only with a lag. This suggests that the public does not—  

indeed, cannot— immediately adjust its money balances to their long-run 

equilibrium levels. Rather, in the short run, the public passively 

accepts whatever level of money is supplied. Although economic units 

can adjust their holdings quickly, their actions in doing so simply 
displace others from long-run equilibrium. Only through the successive 

adjustments of a number of economic units does a change in money 

impact on the economy. While the public cannot change the aggregate 

quantity of money, it can eventually reach long-run equilibrium by 

inducing changes in economic activity (and/or prices) until it is satisfied 
to hold whatever nominal quantity of money has been supplied.

The time interval between a change in the money stock and completion 
of the economic changes which make that money stock acceptable is what 
is usually referred to as the impact lag of monetary policy. For example, 
if the money stock is increased, holders will initially attempt to purchase 
other assets, both financial assets and existing and newly produced real 

assets. This stimulates economic activity (and/or raise prices) 
until all of the increased money stock is demanded because of the higher
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volume of monetary transactions. Conversely, a decrease in the money 

stock induces a fall in economic activity (and/or prices) until 

the reduced money stock is adequate, to handle the lower volume of 
monetary transactions.
The Money Supply Process

The money supply process is the means by which the monetary authority 

affects the purchase and sale of assets by banks and thereby the creation 
and destruction of deposits. It may be thought of as a two-step process. 

The first step is the action of the Fed. The second step is the reaction 
of banks to the Fed’s actions. The linchpin of the money supply process 

is the federal funds market. The federal funds market both registers 

the actions of the Fed by setting the price of reserve credit and 

transmits its influence to every bank. The individual bank’s response 

in terms of buying assets from, or selling assets to the public is what 

determines the change in deposits and money.

The process of deposit determination has usually been described in 
economics textbooks as a mechanistic response by banks to the relative 

sizes of their reserves and required reserves. According to this view, 
if reserves are greater than required reserves, banks seek to eliminate 
these excess reserves by buying securities or making loans. In this way 
deposits and required reserves are increased. Conversely if required 
reserves are greater than reserves, this textbook scenario has banks 
eliminating their deficiency by selling loans and securities. The process 
continues at each bank until required reserves are equated to reserves.

This description of bank behavior is a useful pedagogical device 

for characterizing how banks enter into the money creation process, but
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it’s clearly not a very accurate description of how banks behave. To 
the individual bank, it is the federal funds rate and not reserves 
which determines how it changes it asset holdings and its impact on 

the aggregate level of deposits. The individual bank neither knows nor 

cares about the aggregate level of reserves in the banking system. In

deed, it can be argued that even its own level of reserves does not 
determine whether a bank buys or sells assets, creating or destroying 
deposits. Of course, a bank must have enough reserves to meet reserve 

requirements, but it can always obtain or dispose of reserves in the 
federal funds market. For example, even a bank deficient in reserves 

might still make loans and thereby increase deposits if the rate on 
loans were high relative to the federal funds rate. It would offset 
its loss of reserves resulting from the increase in loans by buying even 

more funds that otherwise in the federal funds market. The bank’s 

response depends entirely upon what appears profitable, not upon the 

circumstances of the bank’s reserve position.

If one doubts this view, recall that some large banks consistently 

buy more funds in the federal funds market than their total required 
reserves. This means that, without federal funds purchases, these banks 
would not only be deficient but have negative reserve levels. If banks 
responded to their basic reserve position, these banks would long ago 
have sold assets and moved their basic reserve position up to cover 
required reserves.

The effect of the federal funds rate on individual banks and the 

aggregate level of deposits is clear. Other things equal, the higher 

(lower) the federal funds rate, the lower (higher) will be the level of 

deposits. To an individual bank, the federal funds market can be either
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a source of, or an outlet for, funds. A bank compares the federal funds
3rate to the rates on assets available from the public. The lower the 

federal funds rate, the more attractive these other assets look. With a 

low federal funds rate, banks respond by increasing their holdings of 
assets obtained from the public, creating deposits and covering any 

reserve losses with federal funds purchases. Conversely, a high federal 
funds rate means that banks will reduce their holdings of assets obtained 

from the public, destroying deposits, and take the reserves acquired and 
sell them in the federal funds market.
The Operating Procedure

There has long been controversy over the most appropriate technique 

for the Fed to use in hitting a target money stock. One side has argued 

that money stock control is best achieved through operating on reserves. 
An opposing side has argued, and the policy followed has been, for 

controlling money stock through operating on the federal funds rate.

Under the supply approach to money stock determination, an interest 

rate operating procedure is operationally very straightforward. The Fed 
selects an interest rate which it believes will lead banks to hold a 
level of assets consistent with the money stock it wants to provide. 
Reserves are then moved so as to produce the desired interest rate. In 
practice, the policy was operated by having the Open Market Desk move 
unborrowed reserves so as to hit a target federal funds rate. The Desk 
achieved this by appropriately buying or selling securities whenever the 
federal funds rate hit selected upper or lower bounds bracketing the 

target federal funds rate. While the Fed could accurately hit the target 

federal funds rate, the problem of determining the federal funds rate
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consistent with the desired money stock proved to be extremely difficult. 
Disappointment with this operating procedure was the major factor leading 
to the announcement of a change in operating procedure in October, 1979.

A reserve targeting procedure, is slightly more difficult to 
describe operationally under the supply approach to money stock deter

mination. Given the description above, that the channel through which 

the Fed influences bank behavior is the federal funds rate, can it make 

sense to advocate a reserve operating procedure for controlling money?
It turns out that advocacy of a reserve operating procedure is perfectly 
consistent with the idea of the money supply process working through a 
federal funds rate. Advocates of a reserve operating procedure, whether 

they are all aware of it or not, are really asking that the federal 

funds rate be set in a particular way. The reserve targeting advocates 
may be viewed as acknowledging the difficulty of knowing the correct 

federal funds rate and so favoring a policy where the federal funds rate 
is determined by the market. The process begins by having the Fed set a 

level of reserves which is believed consistent, given reserve requirements, 
with the money stock that is desired. Having set this level of reserves, 

the Fed stays out of the federal funds market.
The federal funds rate is then determined by the interaction of 

the reserves supplied by the Fed and reserves demanded by banks on the 
basis of their deposits and reserve requirements. Suppose that deposits 
are so high that required reserves are greater than the level of reserves 

set by the Fed. Then some banks must be deficient, and in attempting to 

acquire the necessary reserves the federal funds rate will rise. How 

far will the rate rise? In a system where the level of current deposits
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affects required reserves, it must and will rise until banks have sold 
enough assets and destroyed enough deposits to reduce required reserves 
to, or below, the level of reserves provided. Conversely, if more 
reserves are provided than required by the existing level of deposits, 
then the federal funds rate will fall until banks buy enough assets to 

increase deposits and required reserves to a level consistent with the 
level of reserves provided. A schematic of a reserve operating procedure 

is shown in Figure 2 and a general mathematical model is given in the 
first section of the Appendix.

The important point to be emphasized is that advocacy of a reserve 

targeting monetary control procedure does not deny the importance of the 

federal funds rate in determining deposit and money changes. Rather, it 

asks that a self-equilibrating mechanism be used to set the federal funds 
rate on the basis of the difference between reserves provided and reserves 

required.
Lagged Reserves

Notice, that the reserve operating procedure implicitly assumed 
that the demand for reserves is affected by the current level of deposits. 

However, for more than a decade the demand for reserves in any week 
has depended, not upon deposits in the same week, but upon deposits two 
weeks earlier. This system called Jagged reserves, means that required 
reserves are completely determined evntering the week and are not affected 
by deposit changes within the week. This lagged reserve system is fatal 
in two ways for a reserve operating procedure.
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First, because the level of required reserves was determined by 
deposits two weeks earlier, and cannot be changed this week, a level 
of reserves at least sufficient to match required reserves must be 
provided. It is now well recognized that this places a constraint on 

the level of total reserves that the Fed can set* For example, suppose 

that two weeks ago the banking system set a level of deposits and 

required reserves above the level of reserves the Fed thinks is consis

tent with its target money stock. The Fed has no choice with regard to 
reserves, it must provide a greater level of reserves than it desires, 
otherwise the banking system would be deficient in reserves.

This explains what may appear to be an inconsistency in the new 
procedure. Though the policy is sometimes called a reserve operating 

procedure, the description of the p?:ocedure makes it clear that the Fed 

is setting unborrowed reserves. Some observers have interpreted the
4setting of unborrowed reserves as a return to a free reserves policy.

A free reserves policy implies that the Fed considers reserves obtained 

through borrowing to be contractionary, per se. This seems unlikely.
More likely, the choice of unborroweid reserves is implicit recognition 
that at times the Fed must allow total reserves to go above the desired 
level

The second problem posed by lagged reserves is more critical and 
much less appreciated. It occurs all the time, even when the Fed can hit 
its desired level of reserves. Lagged reserves have destroyed the self- 
equilibrating mechanism of the reserve operating procedure. As an 
Illustration, suppose that two weeks ago the banking system set a level
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of deposits and required reserves below the level of reserves the Fed 

thinks is consistent with its target money stock. In this case there 

is no constraint in hitting the target level of reserves. By providing 
more unborrowed reserves than are required, the Fed causes the federal 

funds rate to fall. As the federal funds rate falls, banks respond by 
buying assets and creating deposits. However, under lagged reserves 
this does not increase required reserves and automatically guide the 
federal funds rate to the level necessary to produce deposits consistent 

with reserves. Under lagged reserves, deposits can increase by literally 

any amount and not cushion the fall in the federal funds rate that 
results from each day’s additional accumulation of excess reserves. A 

true reserve targeting procedure requires that deposit changes in the 

current week impact on the federal funds rate so as to automatically 

signal banks as to the proper portfolio adjustments. Lagged reserves 

destroy the interest rate mechanism which guides required reserves to 
match reserves under a reserve targeting procedure, even when the 

monetary authority can hit the target level of reserves.
Market Volatility

The new procedures were clearly expected, at the time of their 
adoption, to produce more short run interest rate volatility. The pre
vious policy targeting interest rates to achieve a money target had, in 
practice, been a policy where the federal funds rate was either held 
constant or moved by only a small amount week-to-week. The procedure 
produced relatively modest week-to-week movements in interest rates.

The problem was that as the cyclic movement in the economy cumulatively 

moved interest rates, the Fed tended to resist the movement in 

rates. This meant that movements in money tended to cumulate in a
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procyclical pattern. As the impact of money fed back into the economy 
and moved interest rates further, the Fedfs interest rate stabilization 

policy produced further cumulative movements in both interest rates and 
money. Finally, faced with the evidence of a cumulative movement in the 

real economy, the Fed would actively move rates to reverse the movement. 

Though the Fed still kept any week-to-week movements in interest rates 
modest, the movements became more persistent. The Fed would then move 
rates until it saw evidence of a cyclical turning point. Thus, while 

the previous policy minimized short run movements in interest rates, it 

produced wide swings in interest rates over longer periods.
While it was expected that the new procedure would produce more 

volatile short run movements in interest rates, it also was generally 
expected that short run movements in money would be more stable. That 
the new procedure will increase short run interest rate volatility is 

clear. It is not so clear that it will reduce the volatility of short 

run movements in the money stock. The problem with the prevailing 

demand-oriented model of money stock determination presented at the 
beginning of the paper is that it involves an inadequate appreciation of 
the money supply process, which leads it to confuse the money and credit 
markets and incorrectly attribute movements in the supply of money to 
shifts in money demand. Using the supply-oriented money supply process 
presented as an alternative gives a much different view of the change in 

operating procedure.
In the supply-oriented view, banks change deposits because a disturbance 

occurs in the equilibrium spread between the rate banks can earn on assets 

obtained from the public and the rate charged on reserves (federal funds
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rate). Deposits change if, and only if, the spread is such that banks

have an incentive to exchange assets with the public. The key to understanding
the effects of the change in operating procedure on interest rate and
deposit volatility lies in examining the implications of different
reserve accounting schemes as well as different operating procedures on

the process by which disturbances to the spread are eliminated.

To demonstrate the effects of different operating procedures and 
reserve accounting systems, consider the response to the same disturbance 
under different arrangements. Imagine a banking system in equilibrium 
when the rate that banks can earn on assets increases. Note that the 

increase in the rate on bank assets can arise out of any factor that 

affects the price of credit and need not result from an increase in the 

demand for money. In response to the increase in the rate paid on bank 

assets, banks attempt to buy assets and thereby increase deposits. In 

short, banks, reacting to a shift in the credit market, attempt to in
crease the supply of money. The final result depends upon the reserve 

accounting system as well as the operating procedure.

Consider first, the response under a true reserve targeting procedure.
The earlier description makes it clear that this requires a reserve 
accounting system where current deposits affect current required reserves 
and where the Fed provides a target level of reserves. When banks 
increase their asset holdings, they increase deposits and move required 
reserves above the level that was formerly consistent with reserves. As 

a result of this increase in required reserves, the federal funds rate 
will rise. Since the Fed is hitting a target level of reserves, it does 

nothing to dampen the rise in the federal funds rate. The federal funds
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rate rises until it closes the gap that had been opened up with the rise 
in the bank asset rate. The gap is closed when the federal funds rate 
has risen sufficiently, relative to the new higher bank asset rate, to 
reduce banks’ asset holdings to a level where required reserves can 

again be satisfied by the level of reserves provided.
Consider next the response under the old operating procedure. The 

old operating procedure is one with lagged reserve accounting and the 

Fed targeting a federal funds rate. In this situation, the purchase of 
additional assets by banks and the increase in deposits does not raise 

required reserves and does not push up the federal funds rate. In this 
case, the banking system moves to equilibrium by banks continuing to 

purchase assets until the rate on bank assets falls to reestablish 
equilibrium with the target federal funds rate. In the end, this situation 
produces an increase in money with no change in interest rates.

Finally, consider the response under the new operating procedure.

Again, because of lagged reserves, the increase in bank asset holdings 
(and deposits) does not affect required reserves or the federal funds 

rate. Again, equilibrium must be reestablished by having banks change 
their asset holdings until the rate on bank assets has been moved back 
down into equilibrium with the federal funds rate. This is no different than 
the old operating procedure. The difference in the new operating pro
cedure is that, because of the change in the behavior of the Fed, the 
short-run (weekly) movements in the federal funds rate are much larger.
Notice that, unlike the situation of a true reserve targeting system, 

there is no automatic mechanism which guides these federal funds rate
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Table 1
Weekly Interest Rate and Deposit Volatility

Period Federal Funds Rate Demand Deposits

Non Seasonally Adjusted Seasonally Adjusted
Average Absolute 

Deviation
Standard
Deviation

Average Absolute 
Deviation

Standard
Deviation

Average Absolute 
Deviation

Standard
Deviation

Oct. 20, 1976 - Oct. 10, 1979 1.292 1.804 .797 1.022 .574 .756

Oct. 20, 1976 - Oct. 12, 1977 1.591 2.132 .808 .995 .588 .735

Oct. 19, 1977 - Oct. 11, 1978 1.064 1.409 .756 .923 .579 .778

Oct. 18, 1978 - Oct. 10, 1979 1.228 - 1.793 .830 1.133 .557 .750

Oct. 17, 1979 - Oct. 8, 1980 5.722 7.255 1.117 1.384 .651 ,820 Ioi

All data use weekly percentage changes* Measures of volatility are the average absolute deviation about the mean 
and the standard deviation about the mean. Seasonally adjusted demand deposits are the data actually published in the 
period (using the original seasonal adjustment factors). Non seasonally adjusted demand deposits are adjusted by 
differencing with the figure from 52 weeks previous.
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movements to offset movements in the rate on bank assets. The effect of 

these independent and much larger movements in the federal funds rate 
under the new operating procedure is to make short-run (weekly) disturbances 
to the spread between bank asset rates and the federal funds rate much 
larger. Since equilibrium must be reestablished by changes in bank 
asset holdings (and deposits), these must be larger unde;r the new operating 

procedure. Under a lagged reserve system, increased weekly federal 
funds rate volatility increases weekly deposit volatility. Evidence 
that the short-run (weekly) volatility of both interest rates and deposits 
has increased under the new operating procedure is given in Table 1.

A Different View
Aside from this different view of the effect of the new operating 

procedure on deposit volatility, the money supply process presented in 

this paper gives a number of other insights into monetary control. It 
makes it clear that when advocates of monetary control criticize an 
interest rate stabilization policy, they are not asking for random 
interest rate volatility. Rather they are asking for a system in which 

the federal funds rate moves automatically to offset movements in the 
rate on bank assets. The money supply process described here also shows 
clearly why, if the Fed adopts a specific interest rate targeting policy, 
it makes no difference to monetary control what reserve computation 
system is used. Under any interest rate targeting system, changes in 
deposits are determined by the same disturbances in the rate on bank 
assets arising from the credit markets and the same federal funds rate 

movements determined by the Fed.

The preceding theoretical discussion argues that, regardless of the 
specifics of how the Fed implements the new operating procedure, it 
cannot be what is usually meant by a reserve operating procedure.
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It is a truism of economics that the federal funds rate, like any other 

price is determined by supply and demand. Yet there are differences in 
how supply and demand interact to determine this linchpin of monetary 
policy. A reserve targeting procedure requires more than just supplying 
a target level of reserves, it requires that a demand for reserves based 
on the current level of deposits interact with the level of reserves 

supplied to determine the federal funds rate. However, under lagged 

reserves, the demand for reserves was set two weeks previous and will be 
unaffected by deposit changes in the current week. Thus under lagged 
reserves, the demand for reserves is essentially predetermined and 
supply must determine the federal funds rate. Lagged reserves eliminate 

the possibility of interaction between the current level of deposits and 
the federal funds rate so as to guide deposits to a position of 

equilibrium with reserves. The October 6, 1979 change is not a shift to 
what advocates mean by a reserve operating procedure, but actually a 

change in how the Fed determines a federal funds rate. The second part 

of the paper discusses some of the complexities of implementing this new 

operating procedure.

II.
Unborrowed Reserves

The change to the new operating procedure has greatly complicated 
the implementation of monetary policy. Before October 6, 1979, it was 
well recognized that the Fed picked a target federal funds rate and 

intervened to achieve that target whenever rates moved outside a band 

about the target federal funds rate. Basically, the Fed used open 

market operations to move unborrowed reserves and achieve a predetermined
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target federal funds rate. A schematic of the old operating procedure 

Is shown in Figure 3 and a general mathematical model is given in the 

middle section of the Appendix. The impact of monetary policy on deposits 

ran from the directly determined federal funds rate to bank assets and 

changes in deposits. The level of unborrowed reserves fell out as a 

consequence of the targeted federal funds rate and conditions in the 

reserve market (i.e. required reserves, the discount rate, the non- 

pecuniary costs imposed on borrowings).

The change to the new procedure eliminated the visible and direct 

process by which the Fed had set the federal funds rate. Under the new 

procedure, the Fed still determines the federal funds rate by moving 

unborrowed reserves, but in an oblique and indirect manner. A schematic 

of the new operating procedure is shown in Figure 4 and a general math

ematical model is given in the last section of the Appendix. Given the 

level of unborrowed reserves provided, the federal funds rate moves to 

adjust borrowed and excess reserves until they are consistent with the 

level of required reserves set two weeks earlier. So even though the 
Fed is still determining the federal funds rate, it will not be set in 

as direct and obvious a way as previously. Indeed, it is quite likely 
that under the new operating procedure the Fed will not know the federal 
funds rate to be produced by the level of unborrowed reserves it chooses 
to supply. This method of determining the federal funds rate contrasts 
with the old operating procedure where the Fed adjusted unborrowed 
reserves to directly set a predetermined federal funds rate.
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Tlie key decision of monetary policy under the new operating procedure 

is the level of unborrowed reserves to supply. This is, at one step 
removed, exactly the same decision as the choice of the federal funds 

rate at which to provide or remove unborrowed reserves under the old 
operating procedure. Other things being equal, the greater the level of 
unborrowed reserves provided, the lower will be the federal funds rate 

and the more expansionary monetary policy. Figure 5, where the solid line 

shows the policy choices available to the Fed through unborrowed reserves, 

can be used to demonstrate the implementation of the new operating pro

cedure .
Unlike a reserve targeting procedure where a multiplier can be used to 

obtain a unique level of reserves corresponding to the desired money stock, 

under the new operating procedure there is no obvious choice for unborrowed 

reserves if required reserves are greater than the level of desired total 
reserves. The precise process by which the new operating procedure is being 
implemented in such a situation has not been spelled out.^ One possible 

policy, described here as a "neutral" policy, would have the Fed provide 

a level of unborrowed reserves equal to the level of total reserves believed 
consistent with the target money stock. Then, since the money stock is 
above the desired level (presumably meaning that required reserves are 
above the level of desired total reserves), banks will have to borrow 
enough reserves to make up the difference between required reserves and 
unborrowed reserves plus whatever is the level of excess reserves. In 
figure 5, such situations are represented by the negatively sloped solid 

line to the left of point B.
Since borrowings arise at the initiative of banks, the federal funds 

rate must be equal to the cost of the marginal dollar acquired by borrowing
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at the discount window. The cost of borrowing at the discount window is 
composed of two parts— the explicit costs embodied in the discount rate 
and the non-pecuniary costs imposed on banks by the discount officer.
The non-pecuniary costs depend on the administration of the particular 

discount officer, the quantity of reserves borrowed, and the duration of 

borrowing. Other things being equal, the larger the amount of borrowed 
reserves and the longer the duration of borrowing the higher will be both 
the marginal cost of borrowed reserves and the federal funds rate. This 

relationship accounts for the increase in the federal funds rate as un

borrowed reserves decline (and borrowed reserves increase) moving to the 

left of B along the solid line in Figure 5. A "neutral" policy then, 

has the. proper response of raising the federal funds rate more, the 
greater the amount by which the money stock exceeds its target quantity.

An alternative "active" policy would actually reduce the level of 

unborrowed reserves provided as the gap between the level of required 

reserves and the desired level of total reserves increases. In the face 
of excessive money growth this policy causes larger borrowings and an 
even greater increase in the federal funds rate than would be the case 
with the "neutral" policy. It would correct excessive money growth 
faster than the "neutral" policy. There are a great number of possible 
"active" policies, each becoming more aggressive, the more sharply un
borrowed reserves are cut with a given money excess.^

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



-29-

Importance of the Discount Window

Under the old procedure, the discount window had little importance 
for monetary policy. The reason is that borrowed reserves had no role 
in determining the federal funds rate. In choosing a federal funds 

target, the Fed committed itself to providing whatever level of unborrowed 

reserves was consistent with the target. Given that the federal funds 

rate was chosen directly by the Fed, the discount rate affected only the 
level of borrowings and the average cost of reserves. Imagine that the 
discount rate was changed under the old procedure. Banks would respond 
to this by changing their level of borrowed reserves. This would have 

had the effect of changing the federal funds rate except that the Fed 

adjusted unborrowed reserves to offset the change in borrowed reserves 
and reestablish the target federal funds rate. The discount rate and 

the surveillance policy of the discount officers did affect the average 

cost of banks meeting their reserve position. The lower the discount 
rate relative to the federal funds rate, the greater the bargain the 

banks received and the lower the average cost of meeting their reserve 
requirements. But the discount window did not affect monetary policy 
since it did not affect the marginal cost of reserves (federal funds rate).

However, under the new procedure the discount window plays a very 
important role in monetary policy. Given the level of unborrowed 
reserves that the Fed has chosen to provide, the federal funds rate 
which results depends upon the discount rate and the marginal non- 

pecuniary costs of borrowing the requisite quantity of reserves.
Under the old procedure, increases in the discount rate often occurred
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when the discount rate had been left behind by increases in the federal

funds rate. These increases were merely "catching up" and rarely had
any effect on the federal funds rate. Under the new operating procedure

any increase in the discount rate will (as long as there are borrowings)
9be translated into a nearly equal increase in the federal funds rate.

The operation of the discount window can be expected to receive 

much more attention under the new procedure. This attention arises as 

a natural consequence of the fact that any change in unborrowed reserves 

will impact on the federal funds rate through its influence on the 
cost of the marginal dollar in borrowings. Thus, the impact of a 

reduced level of unborrowed reserves will depend upon the non-pecuniary 

costs imposed by discount officers on the additional reserves which must 

be borrowed. If the discount officers are "easy" (i.e. the slope of 

line segment AB in Figure 5 is small) then the increase in the federal 
funds rate will be slight, while a "hard" posture (i.e. the slope of 
line segment AB is steep) by the officers will result in a large increase 

in the federal funds rate. One possibility would be to reduce the role 
of the discount officer by making borrowings a "right" and move the 

discount rate to obtain more predictability in the federal funds rate.
A problem with this is that it would necessitate more frequent movement 
in the discount rate and thereby reduce the announcement effects that 
the Fed has always considered an important aspect of movements in the 
discount rate. In a sense, the increased attention devoted to the 

discount rate and the operations of the discount window may be viewed as 

an attempt by the Fed to regain some predictability in determining the

federal funds rate.
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The Asymmetry in Policy
While the role of the discount: window in monetary policy has been 

greatly increased, it should be noted that the discount window is still 
only a part time actor. When a contraction is called for, because 

required reserves are above the desired level, then monetary policy will 

involve forcing banks to borrow reserves. The federal funds rate produced 
by any particular level of unborrowed reserves depends critically upon 

the discount rate and the management of the discount window.
However, when required reserves are below the desired level of 

reserves and an expansion is called for, the discount window becomes 
irrelevant. In this situation, the Fed will provide more unborrowed 
reserves than required reserves. Banks will very likely not borrow any 

reserves.^ Banks’ demand for excess reserves is only slightly affected 

by changes in interest rates (line segment BC) until interest rates 

become very low (line segment CD). So the surplus of reserves will 

cause the federal funds rate to plunge. The level of the discount rate 
is absolutely irrelevant. ̂  Indeed, one of the problems with the new 
procedure is that during an expansionary policy, unlike a contractionary 
policy, there is little gradation of policy. That is, the federal funds 
rate will be very low, and not much different, whether required reserves 
are 1 percent or 2 percent below the desired level. The response of 
banks will be pretty much the same in any situation where there are no 
borrowed reserves. This is the case as long as the new operating
procedure involves hitting the desired level of reserves whenever possible. 12
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Minor Problems
There are two minor factors further complicating the implementation 

of an unborrowed reserves operating procedure. The first is that it has 
been assumed that the relationship between reserves and the money target 

(i.e., the money multiplier) is known. In practice, this relationship 
can be unpredictable. An unpredictable multiplier creates the danger 
that the Fed might confuse the target instrument (reserves) with the 
true target (money). For example, suppose total reserves were right on 

target but the monetary aggregate were above its desired level. The Fed 

must keep its focus on the money figures and not become complacent 

because total reserves are on target. Alternatively, if money were 

right on target but total reserves were not, the Fed should not attempt 
to move reserves to the target level. It’s important for the Fed to 

remember that reserves are only a means to achieving the monetary target, 
not an end in themselves.

The second minor factor complicating the implementation of an un

borrowed reserves target is the difficulty of hitting the unborrowed 
reserve target. The previous discussion simply assumed that the Fed can 
accurately achieve any level of unborrowed reserves desired. In practice 
such disturbances as Federal Reserve float and Treasury deposit shifts 
prevent the Fed from hitting its unborrowed reserve target with precision.

In fact, in the past, the Fed has used the federal funds rate as an 
indicator of the level of unborrowed reserves supplied. This suggests one 

way in which a federal funds rate operating target could seem to reappear. 
It is conceivable that in the face of uncertainty about the level of 
unborrowed reserves, the Fed will try and estimate the federal funds

rate consistent with the desired level of unborrowed reserves. It will
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interpret a higher rate to mean unborrowed reserves are too low and
reserves must be added, while a lower rate will mean a surplus of reserves

13and that reserves must be withdrawn. So even though policy is implemented 
through unborrowed reserves, its operation will seem very similar to the 

former federal funds rate targeting procedure. Which of these policies 

is actually being followed would be indicated by the week-to-week changes 

in the target Federal funds rate. Presumably, an unborrowed reserve 

operating procedure will involve substantially more week-to-week variability 
in the federal funds rate than would be the case under a federal funds 

rate operating procedure.
Is it an Improvement?

Whether the new operating procedure is an improvement over the old 
procedure is basically a question of which produces federal funds rates 

more likely to achieve the monetary growth targets. As noted earlier, 

the great attraction of a true reserve targeting procedure is that it 

operates by automatically setting the correct federal funds rate. ItTs 

not surprising then that one of the advantages anticipated for the new 

operating procedure was that it would operate somewhat automatically.

There are indeed, whole classes of implementation of the new unborrowed 
reserves operating procedure which have a degree of "automatic" correction 
in the federal funds rate. An earlier section described "neutral",
"active" and "passive" unborrowed reserves policies, all of which had the 
effect of causing the federal funds rate to move in the right direction as 

a result of an unexpected movement in required reserves. Indeed, any 
operating policy which predetermines the level of unborrowed reserves will 

function to move the federal funds rate in the "right" direction when an
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unexpected change in required reserves occurs. In this sense, the new 
unborrowed reserve operating procedure is a clear improvement over a 

policy that pegs the federal funds cate.
However, describing the old operating procedure as a federal funds 

rate pegging policy is not strictly accurate. The problem with the old 
operating procedure was not that the federal funds rate was never moved, 
but that it was not moved enough. Once the possibility of moving the 
federal funds rate under the old operating procedure is considered, the 
decision on whether the new operating procedure is an improvement looks 

completely different. Since it is the level of unborrowed reserves 

provided by the Fed which determines the federal funds rate in either 

case, was it not possible to produce the new, increased movement in the 

federal funds rate directly under the old operating procedure? The 

answer is clearly yes. In fact, if the Fed were willing to directly 

move its federal funds rate target as much, the old operating procedure 

would be clearly superior to the new operating procedure. The Fed does 

not know the correct federal funds rate under either procedure. But 
under the new procedure, the Fed doesn't even know the federal funds 
rate it is determining. Indeed, the increased attention devoted to the 
operation of the discount window under the new procedure appears designed 
to allow the Fed to know the federal funds rate it is determining. The 
Fed already had this ability under the old operating procedure.

Nevertheless, the evidence on weekly federal funds rate volatility 

given in Table 1 clearly shows that there has been a substantial increase 

in the volatility of the federal funds rate under the new operating 

procedure. A number of Fed policymakers have even suggested that the
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increased volatility of the federal funds rate was facilitated by the 

new operating procedure [5,9]. The analysis presented in this paper 
argues that there is no economic reason why that should be true."^
Whatever the reason, the Fed is apparently willing to indirectly produce 
larger movements in the federal funds rate under the new operating 
procedure than it would directly produce under the old operating procedure. 
Given that the problem with the old procedure was that the federal funds 
rate did not move enough, the new procedure could well be an 

improvement. The analysis in the first half of this paper argued that 

the increased week to week movements in the federal funds rate under the 

new procedure lead to more week to week volatility in deposits. But the 

fundamental problem with the old procedure was a longer run problem. By 
resisting interest rate changes, the old operating procedure produced 

large cumulative longer run movements in deposits even while stabilizing 

short run deposit volatility. If the new procedure (for whatever reason) 

leads to greater response in interest rates to deviations of deposits 
from target, then it is very likely to lead to more stable longer run 
movements in deposits and better long run monetary control.
Conclusion

This paper presents and uses a supply oriented model of money stock 
determination to analyze the Federal Reserve’s new operating procedure.
This analysis argues that it is impossible, under a lagged reserve system, 
to run a true reserve operating procedure. The analysis also argues that, 
contrary to what was expected, the new operating procedure should lead 
to increased short run deposit volatility along with the expected increase 

in short run interest rate volatility.

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



-36-

The paper argues that, in practice, the new procedure must be a variant 
of the former interest rate operating procedure, but with a more complex 
implementation. The operation of the discount window plays a much more 
prominent, if asymmetric, role in monetary policy under the new operating 

procedure. The paper further argues however, that the change in operating 

procedure could well be an improvement in monetary control. One interpre
tation of the criticism levelled against the old procedure is, not that it 
was a federal funds rate targeting procedure but, that it involved too great 
a reluctance to move the rate. If the new operating procedure, for whatever 
reason, results in greater movement in the federal funds rate in response 
to deviations of money from target, then it could well be an improvement in 
stabilizing money growth over longer periods. The analysis presented in 

this paper suggests however, that unlike a true reserve targeting procedure, 
there is nothing inherent in the economics of the new operating procedure

which will necessarily lead to the improvement.
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This appendix presents various operating procedures in equation 

form with a short verbal description. The appendix describes three models: 
a reserve operating procedure, the old operating procedure, and the new 
operating procedure.

APPENDIX

A RESERVE OPERATING PROCEDURE

A reserve operating procedure may be described by a six equation 
model.

1) Federal funds rate = f (Reserves - Required Reserves, X^)

2) Expected federal funds ratem = g (federal funds rate, X2)
3) A Bank Assets = h (Rate on Bank Assetsm - Expected federal funds ratem, X3)

4) A Rate on Bank Assetsm = i (A Bank Assets, X^)
5) A Deposits = j (A Bank Assets, X5)

6) Required Reserves = rr • (Deposits + A Deposits)

For simplicity, the model assumes that there is only one type of 

deposit with reserve requirements (rr). Bank assets refers to assets 
exchanged with the public such as loans and securities. In each equation 

the X?s refer to all the other variables which affect the dependent variable.
Equation 1 states that the federal funds rate is a function of the 

difference between the level of reserves provided by the Fed and the 
level of required reserves for the banking system. The higher the 
difference (excess reserves) the lower the federal funds rate.

Equation 2 is one of a family of equations (one for each maturity m) 
and states that the expected average federal funds rate over a maturity 

m is a function of the current federal funds rate. Other things being
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equal, the higher the current federal funds rate, the higher is the 
average expected federal funds rate over any maturity m. One reason 

for this result is the direct effect of a change in today’s federal 

funds rate on the expected average over some period of time. Another 
reason is that a change in today’s federal funds rate will most likely 

lead to an expected change in the same direction for daily rates for 

some time in the future.
Equation 3 is the key equation of the money supply process. This 

equation says that banks adjust their portfolios by exchanging assets with 

the public on the basis of the results of a comparison between the in

terest rate on assets of maturity m available in the market and 

(after adjusting for differences in transactions costs and risk) their 
expected rate of return on rolling over daily federal funds for the 

same maturity m. If the rate on assets available from the public is 

higher than the expected federal funds rate over the same time period, 

banks purchase assets of that maturity, planning to cover their reserve 

loss with purchases of federal funds. Conversely, if the expected 
federal funds rate of maturity m is higher than the rate on assets of 
the same maturity available from the public, banks sell assets to the 
public and lend the proceeds in the federal funds market. Equilibrium 
is achieved when, for each maturity, the rate on assets available to 
banks from the public is equal to the expected rate on federal funds 

rolled over for the same maturity.

The exchange of assets between banks and the public has two important 

effects. Equation 4 describes the effect in the credit market. If banks 

purchase assets, the rate on assets available from the public falls.
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Conversely, if banks sell assets, the rate on assets available from the 
public rises. In this way equation 4 helps bring to equilibrium the process 
of asset adjustment in equation 3.

The second effect of asset exchanges between banks and the public 
impacts on the money market in equation 5. If banks purchase securities 
and extend loans, deposits increase; while if banks sell securities and 

reduce their loan holdings, deposits decline.
Equation 6 is a key requisite for the Fed to conduct a reserve 

targeting procedure. This equation says that a change in deposits in 

the current week has an effect, through reserve requirements, on the 

level of required reserves used to determine whether banks have satisfied 

their reserve requirements within the current week. As deposits increase 

or decrease, required reserves increase or decrease.

The operation of a reserve targeting procedure begins with the Fed 
picking a level of reserves to provide the banking system. The relationship 
between this level of reserves and the level of required reserves based 
on the existing level of deposits determines the federal funds rate from 

equation 1. This federal funds rate is consistent with an expected 
level of future federal funds rate on the part of banks through equation
2. The impact of a change in the current federal funds rate depends 
critically on what it does to these expected future rates. The bigger 
the change in the expected future rates, the bigger the response in 

bank asset changes in equation 3. The transfer of assets between banks 

and the public affects interest rates in the credit market through equation 
4 and deposits in the banking system through equation 5. Equation 6 trans

mits the impact of the change in deposits into a reserve targeting system,
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for it feeds back into equation 1 through changes in required reserves, 
and allows the system to recursively find the federal funds rate which 
moves deposits into equilibrium with the level of reserves provided.

THE OLD OPERATING PROCEDURE
l1) Federal funds rate = Federal funds rate target 

6’) Required Reserves = rr • (Depositst_2)
This is the same model as the reserve targeting procedure except 

that equations lf and 6 f replace equations 1 and 6. Equation 1T means 

that under the old operating procedure, the Fed directly picked the 

federal funds rate and moved reserves (specifically unborrowed reserves 

through the Open Market Desk) to hit the target. Again through equations 
2 and 3, this produces a set of expected future federal funds rates, and 
some set of asset holdings by banks. Equations 4 and 5 again determine 

interest rates in the credit market and the level of deposits in the 

banking system. However, the deposits determined in equation 5 have no 
effect on required reserves through equation 6 1 which reflects the fact 
that under lagged reserve accounting, required reserves are determined 
by deposits two weeks earlier.

There are a number of important ways in which the old operating 
procedure differs from a reserve operating procedure. When bank assets 
(and deposits) change because of a discrepancy between bank asset rates 
and expected future federal funds rates under a reserve targeting pro
cedure, equilibrium is reestablished through changes in both bank asset 

rates and expected future federal funds rates. Under the old operating 
procedure however, equilibrium is established entirely through changes
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in the rate on bank assets. Changes in deposits are prevented from 
moving the federal funds rate to help reestablish equilibrium.

A comparison of the old operating procedure with a reserve targeting 

procedure shows that there are two reasons why the old operating procedure 
could not function like a reserve targeting procedure. The first and 
most obvious reason is, of course, that the Fed under the old operating 

procedure directly set a federal funds rate in equation 1T instead of 
reserves in equation 1. But even if the Fed set a level of reserves, 

the substitution of equation 6f for equation 6 prevented the operation 
of a true reserve operating procedure. Lagged reserves prevent the 
level of current deposits from affecting the federal funds rate 

and automatically signalling the banking system the portfolio adjustments 

necessary to guide deposits into equilibrium with the reserves supplied.
Finally, the old operating procedure makes it clear why the reserve 

accounting system is irrelevant for monetary control if the Fed is 
targeting a federal funds rate. Even if, equation 6 f were replaced by 

equation 6 it makes no difference, for the Fed would move reserves to 
reestablish the target federal funds rate, and erase any impact changes 
in deposits would make on the federal funds rate.

THE NEW OPERATING PROCEDURE
1) Federal funds rate = f (Reserves - Required Reserves, X^)

6 f) Required Reserves = rr • (Depositst__2)
7T) Unborrowed Reserves = Unborrowed Reserve target
8 1) Excess Reserves = Unborrowed Reserves + Borrowed Reserves - Required 

Reserves

9T) Borrowed Reserves = k (Marginal Non Pecuniary Costs of Borrowing, XqT)

10T) Marginal Non Pecuniary Costs of Borrowing = Federal funds rate - Discount 
Rate
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The new operating procedure is actually quite similar to the old 

operating procedure. It differs only in the way the Fed determines the 
federal funds rate. In place of equation lf in the old operating 
procedures, the new operating procedure substitutes equations 6 f, 7f,
8 T, 9f, 101 and 1 to determine the Federal funds rate. Under the new 

operating procedure, the Fed directly sets unborrowed reserves (equation 

71). Since under a lagged reserve system, required reserves are already 
determined by deposit levels two weeks previous (equation 6 T), the Fed 

is effectively determining free reserves (excess reserves minus borrowed 
reserves) through the identity which is equation 81.

Given this level of free reserves (excess reserves minus borrowed 

reserves), equations 9f, 10f, 1 are solved simultaneously to obtain the 
federal funds rate. Equation 9f is the only added relationship under 

the new operating procedure that requires explanation. This equation 
relates the level of borrowed reserves to the non pecuniary cost of the 

last dollar in borrowed reserves. The administration of the discount 

window is such that the non pecuniary costs of the last dollar of 
borrowing increase as the amount and duration of borrowing increase.

This relationship is reflected in equation 9f. Borrowing at the discount 
window is a decision of individual banks that view it as just another 
source of funds. Therefore, banks will be satisfied with their borrowings 
when (as shown in equation 10f) the sum of the non pecuniary costs of 
the last dollar of borrowing and the discount rate set by the Fed equals 

the federal funds rate. Equation 1 is the same equation as described in 
the reserve targeting procedure where the federal funds rate falls as 

Excess Reserves (Reserves - Required Reserves) rise.
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Once the federal funds rate has been determined, the determination 
of the level of deposits is exactly the same in equations 2 through 5. 
Again, lagged reserves cut off any impact of deposits on the federal 

funds rate and force adjustment solely through the rate on bank assets.

It should be noted that equations 7f through 10f are also operative in 

the old operating procedure but they are irrelevant for monetary policy 
since they do not affect the federal funds rate. In that regime, the 

federal funds rate is directly determined by the Fed and, given the 

discount rate and the relationship between borrowed reserves and the 
marginal non pecuniary costs of additional borrowings, these equations 

determine the level of unborrowed reserves the Fed must provide to hit 
the federal funds target.

The model of the new operating procedure also shows why the discount 

window can be irrelevant for a policy in which unborrowed reserves are 

set at a level greater than required reserves. If unborrowed reserves 

are set sufficiently high that they exceed the sum of required reserves 
plus the level of excess reserves demanded (from equation 1) when the 

federal funds rate equals the discount rate, then the Federal funds rate 
must fall below the discount rate. Equations 9? and 10f which represent 
borrowings and the operation of the discount window then drop out of the 
model. The Federal funds rate is determined (from equation 1) by the 
rate needed to absorb the level of excess reserves provided.
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FOOTNOTES

*The views expressed are those of the author alone and do not repre
sent the views of the Federal Reserve Bank of Chicago or the Federal 
Reserve System. The author has benefited from the comments of A1 Gilbert, 
Clayton Hall, Bob Hetzel, Paul Kasriel, George Kaufman, Bob Keleher,
Larry Mote, Neil Pinsky, Harvey Rosenblum, and Bill Wilby. Their 
assistance does not necessarily imply agreement with any part of the 
paper. Betsy Dale and Carol Simmons rendered valuable statistical 
assistance.

^In theory, there could also be shifts in the money supply function 
(e.g. in the relationship between excess reserves and interest rates) ip 
which case an interest rate stabilization policy would produce lower 
deposit volatility than a reserve stabilization policy. The shift to the 
new operating procedure assumes, and empirical evidence suggests, that 
shifts in supply are smaller than shifts in the demand for money.

2In theory the monetary authority could exchange anything for money 
in conducting open market operations. A discussion of the rationale for 
using money, commodities, and bonds in open market operations is given 
in [2].

°A bank actually compares (after adjusting for risk differential 
and transaction costs) the rate on an asset of a given maturity with the 
expected rate on one day federal funds rolled over for the same maturity. 
Thus, equilibrium is not necessarily where the rate on bank assets equals 
the federal funds rate. Policy affects the money stock through the impact 
of the current federal funds rate on expected future federal funds rates. 
The greater is the impact of a movement in the current federal funds 
rate on expected future federal funds rates, the greater is the impact 
on money. The first section of the Appendix gives a more detailed 
description of this relationship. Actually, in equilibrium banks equate 
the return on assets of a given maturity with the expected cost of all 
alternative sources of funds (e.g. CD’s) of the same maturity. Federal 
funds are emphasized here both because historically the Fed has focused 
on this rate and because it is a pure cost of funds (i.e. it requires no 
adjustment for reserve requirements).

4Since required reserves are predetermined coming into the week, by 
setting unborrowed reserves the Fed is effectively setting the difference 
between excess reserves and borrowed reserves (or free reserves).

^However, one can find statements by Federal Reserve officials which 
can easily be used to give a free reserve targeting interpretation to 
the new operating procedure. See Chairman Volker’s testimony [11] 
pp. 58-61.

£DSomewhat the same conclusion, though apparently based on different 
reasoning, is presented in [3].
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One early specific description of how the policy is implemented is 
given in [10]. This appears to have some problems and more recent descriptions 
of policy by knowledgeable participants [1] have been less specific. Descrip
tions of the new operating procedure within interesting discussions of the 
theory of money supply are provided in [4, 6].

^Likewise, there are a whole family of more ’’passive" policies than 
the "neutral” policy. For example, these ’’passive” policies would force 
the banking system to borrow only some fraction of the amount by which re
quired reserves exceed desired reserves.

^One reason why the increase in the federal funds rate is not 
precisely equal to the increase in the discount rate is that higher 
federal funds rates reduce excess reserves slightly as shown in Figure 
5 and thereby reduce the necessary level of borrowed reserves slightly.

10lt should be noted that banks in financial difficulty and very small 
banks may not have access to the federal funds market and may borrow at 
the discount window even when the federal funds rate is below the discount 
rate.

Notice however, that since the level of the discount rate sets a 
floor for the federal funds rate as soon as policy shifts back to a con
tractionary posture (i.e. as soon as unborrowed reserves provided are 
less than required reserves), the discount rate sits like a charge ready 
to be triggered by a contractionary policy. So even during an ex
pansionary period of monetary policy, the Fed might usefully adjust the 
discount rate depending on its judgement as to the appropriate level of 
the federal funds rate should the money stock move above target.

1 2Experience with the new operating procedure suggests the Fed does 
not follow a total reserves target whenever possible, so that the federal 
funds rate is prevented from approaching zero during an expansionary policy.

13For some indication that the Federal funds rate is still used, in 
some degree, to gauge the level of unborrowed reserves under the new 
procedure, see [8 ],

-*-̂ For an interesting non-economic reason why it may be true, see
[7].
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