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I. Introduction

T he relationship of money to economic 
activity is one of the most closely stud
ied relationships in economics. Prior to 1974, 

there seemed to be consensus about the stabil
ity of an empirical form of this relationship, 
known as the money-demand function. The 
basic theoretical underpinnings of this function 
are the models of Baumol (1952) and Tobin 
(1956), who treat money as an asset that is held 
primarily for transactions purposes. As esti
mated, the money-demand function includes a 
positive relationship to income and a negative 
relationship to interest rates with partial 
adjustment of money balances (measured as 
M-l) to desired levels in the short run. While 
many variations on the basic model were esti
mated, almost every specification was reported 
as functionally stable before the mid-1970s. 
That is, the estimated parameters linking 
money to income and interest rates did not 
change significantly over time.

The stability of the relationship of money to 
income and interest rates had important 
implications for monetary policy. Functional
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stability suggested that the level of money 
balances provided reliable information con
cerning the current level of economic activity, 
which is not observable until several months 
after the fact. More importantly, functional 
stability suggested that monetary aggregates 
might serve as readily observable targets. 
Monetary policymakers could aim at these 
targets to promote price stability, economic 
growth, and high employment. In fact, during 
the 1970s monetary aggregates evolved as the 
primary targets of monetary policy. Ironically, 
as the role of the narrow money measures 
grew in importance, their relationship to 
income became less stable.1 Specifically, 
between the mid-1970s and late 1981, M-l 
grew on average at a much slower rate than 
any of the money-demand functions would 
have predicted for the existing levels of inter
est rates and income. The literature suggests 
that the shortfall in money demand occurred 
in two episodes: one in the period 1974-76, and 
another around 1980-81. The second episode 
may be obscured in part by deregulation, par
ticularly the introduction of interest-bearing 
checking accounts for households.

The breakdown in the money-demand func
tion has been viewed in two (but not mutually 
exclusive) ways. One view holds that the insta
bility of money demand results from a mea-

1. For a comprehensive survey of money demand and the 
stability problem, see Judd and Scadding (1982).
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surement problem. Financial innovations, such 
as overnight repurchase agreements (RPs) and 
money market mutual funds (MMMFs), are not 
included in M-l but are close substitutes for 
assets in M-l. Because these assets are not 
included, their growth has depressed the 
growth of M-l relative to its historical relation
ship to income and interest rates. Initially, the 
solution seemed simple: just add the new sub
stitutes to M-l. Their tremendous growth since 
1979, however, suggested that these assets had 
qualities making them suitable to serve both as 
transactions balances and investment media. 
The measurement view has led to research on 
methods obtaining an index of transactions 
services from a broad class of assets.2

The other view of money-demand instability 
emphasizes the consequences of developments 
in cash-management technology and deregula
tion. Rather than focusing on new assets aris
ing from financial innovation, this second 
approach analyzes from a microeconomic per
spective the effects of developments on the 
opportunity cost of cash balances. The demand 
for money has been reduced, in principle, 
because it has become cheaper to economize 
systematically on money balances. Explicit 
behavioral models suggest alternative specifica
tions of money demand. These specifications 
are used to estimate the impact of indirect mea
sures of cost and support the role of cash man
agement in explaining the shortfalls in M-l.

This article describes the fundamental ways 
in which new cash-management practices affect 
the level of cash balances. Part III of this article 
reviews some empirical studies of these effects. 
Part IV presents an empirical finding that raises 
questions about money demand not addressed in 
previous studies of cash management. In the 
context of the conventional money-demand 
regression, this study finds a sharp increase in 
the speed of adjusting cash balances to desired 
levels. While this change may be consistent 
with the cash-management process, it may also 
be explained by alternative hypotheses. To the

2. For example, see Barnett (1980); Barnett, Offenbacher,
and Spindt (1981); Spindt (1983); and Zupan (1983).

extent that this result reflects a money-demand 
effect, it has important implications for mone
tary control. Specifically, the result suggests 
that, in the short run, the responsiveness of M-l 
to changes in opportunity cost is much stronger 
than was previously thought.

II. The Cash-M anagement 
Process

ash management—the control of pay
ments, receipts, and any resulting trans

actions balances—has become increasingly 
sophisticated over the past decade.3 High inter
est rates have made it feasible for many firms to 
invest in information and forecasting systems 
that accelerate the collection of receivables and 
reduce uncertainty about the timing of receipts 
and clearing of disbursements. Recent develop
ments in computer and communications tech
nology have sharply reduced the costs of these 
systems, thereby increasing their rates of 
return. Declining costs of funds transfers have 
reduced the costs of concentrating receipts in 
one account. Investing collected balances in 
larger denominations enables balance holders to 
reduce average investment costs by spreading 
fixed costs over a larger volume.

The development of markets for immediately 
available funds (IAFs), such as overnight RPs, 
and other very liquid assets, such as MMMFs, 
has facilitated the growth of more intensive 
cash management. There are now investment 
opportunities for periods as short as one day, 
making profitable cash-management techniques 
that free funds only temporarily. Because of 
new, high-yielding, short-term assets, particu
larly MMMFs, it is worthwhile for households 
and small-to-medium size firms to manage their 
own demand-deposit balances more carefully.

Effects of Cash Management
Porter, Simpson, and Mauskopf (1979) stud

ied the role of more intensive cash management

3. See Carlson (1982) for a description of the more popular 
cash-management techniques.
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in explaining the first episode of money-demand 
shortfall. Essentially, they identified three fun
damental elements of this process: declining 
information costs, reduced uncertainty regard
ing cash flow, and reduced costs of funds 
transfers. They stressed the incentives that 
high market rates of interest create for manag
ers to implement available cash-management 
techniques. The cash-management process has 
reduced the cost of shifting in and out of assets 
yielding market rates of interest, increasing the 
opportunity cost of holding transactions de
posits not yielding market rates. Thus, a prox
imate impact of more intensive cash manage
ment has been to reduce the demand for 
transactions balances.

Other effects of cash management are spe
cific to the basic types of cash-management 
techniques being adopted. Observing these 
effects may give clues to the intensity of cash- 
management practices and hence the impact on 
money demand. One important effect is shown 
by controlled disbursem ent, a payment 
technique adopted by many large corporations. 
Controlled disbursement allows a firm to con
trol the funding of its disbursement account so 
that, for a given day, the firm need not deposit 
funds in excess of the clearings against such an 
account for that day. Because it is not known 
what the clearings will be on the next day, 
excess funds are freed for only one day; hence, 
investment opportunities are limited to the 
market for overnight instruments, e.g., the RP 
and Eurodollar markets. Although funds may 
be released for only one day, average balances 
may be reduced permanently, in some cases to 
zero. Fixed transactions costs make this 
arrangement feasible only for firms with large 
disbursements (e.g., $1 million or more). The 
RP market accelerated sharply during the first 
wave of cash management when disbursement 
techniques were being adopted by many of the 
largest firms.

Techniques that tend to accelerate receipts, 
on the other hand, tend to release funds for 
broader investment opportunities. An example 
of this technique is the use of lock boxes. The 
lock-box system  enables businesses to decen

tralize the processing and collection of their 
receipts, locating this function near the source 
of payment. The firm receives payment earlier 
by eliminating mailing time (mail float) and 
may obtain earlier availability of funds by 
reducing the collection time once the payment 
enters the banking system (bank float).4

The key implication of these practices is that 
released balances become “permanently” avail
able. That is, users of these techniques are not 
confined to invest these funds in IAFs, but may 
use them for any purpose. The lock-box system 
is often a profitable arrangement for 
intermediate-size firms not large enough to 
take advantage of disbursement techniques. It 
is largely this class of firms that became eligi
ble for cash-management services when short
term rates peaked in 1981. Unfortunately, there 
is no close correspondence between the bal
ances made available for investment and 
growth in any one set of short-term instru
ments to corroborate empirical significance of 
this technique.

Cash management by small businesses and 
households, on the other hand, is typically 
limited to the use of financial assets as a buffer 
for the variability of cash flow created by the 
lack of synchronization between receipts and 
expenditures. Historically, direct investment of 
cash balances has been inhibited by the round 
lot (or size) requirements of the investment and 
by transactions costs. Treasury bills, for 
example, are sold only in lots of $10,000 or 
more and are not redeemable before they 
mature; hence, if the funds are needed, the sale 
of the bill would involve a cost. Innovations 
such as MMMFs pool funds of many investors

4. The reduction in the aggregate money supply results 
from the elimination of mail float, which has never been 
subtracted from demand deposits. The impact of the reduc
tion of mail float on the money supply depends on the behav
ior of the drawers of the checks. If the drawers were for
merly successful in exploiting mail float, then money bal
ances are not affected because the drawers actually had 
been using the balances and need to hold additional balances 
to offset the decline in mail float. On the other hand, if the 
drawers considered the funds extinguished at the time the 
checks were w ritten, then the impact on demand-deposit 
balances equals the amount of mail float eliminated.
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and thereby reduce denomination requirements 
and transactions costs for any one investor. 
Their development has facilitated more effi
cient cash management by small-balance 
holders. Increased cash management by small 
businesses and households also has contributed 
to the explosive growth of MMMFs since 1979. 
Thus, the MMMF growth can be viewed as 
both a cause and an effect of the cash- 
management process.

Because MMMFs are also attractive as a 
store of value, they have lured funds from 
nontransactions sources.5 The MMMF explo
sion also reflects factors other than cash- 
management usage, e.g., cyclical buildup of 
precautionary balances. Thus, it is not likely 
that the impact of the cash-management pro
cess is mirrored in any simple sum of assets 
not included in M-l. This raises doubts about 
using alternative, broader measures (simple- 
sum) of transactions balances to remedy the 
shortfall problem. Nevertheless, monitoring 
growth in assets linked to cash management 
may be useful in anticipating effects on trans
actions balances. The growth of money 
market instruments, such as MMMFs, indi
cates a broadening of the scope of cash man
agement over time. The second wave of cash 
management involved more participants as 
techniques became attractive to smaller busi
nesses and households.

Deregulation
and Cash Management

Since the early 1970s the financial industry 
has faced a large number of regulatory 
changes, most of which have led to a less re
strictive financial environment. Deregulation 
has important implications for cash manage
ment, particularly for households and small 
businesses. Because these deposit holders typi
cally maintain relatively small average bal
ances, their investment opportunities have

5. A more extensive analysis of the impact of MMMFs is 
found in Dotsey, Englander, and Partlan (1981-82).

been limited. Deregulation has expanded such 
opportunities and reduced the investment costs 
for the small-balance holder.

Assets created under deregulation can serve 
both as complements and as substitutes for 
cash-management techniques. By reducing 
investment costs, new nontransactions 
accounts—such as money market certificates 
(MMCs), small-savers certificates (SSCs), and 
money market deposit accounts (MMDAs)— 
have increased incentives to economize on 
transactions balances not bearing interest or 
subject to interest-rate ceilings. Thus, de
regulation has served to complement more effi
cient cash management, especially during peri
ods of high interest rates and effective 
interest-rate ceilings.

The new interest-bearing transactions 
assets, on the other hand, have reduced incen
tives for adopting new cash-management prac
tices. Many households do not have sufficient 
funds to maintain the minimum requirements 
of the most convenient investment opportuni
ties (e.g., $1,000 for most MMMFs and $2,500 
for MMDAs). Prior to interest-bearing checking 
accounts, cash management for many small- 
balance holders could be characterized chiefly 
by going to the bank to transfer excess transac
tions balances into a passbook savings account. 
These over-the-counter transfers involved 
obvious fixed costs and seemed worthwhile 
only when the amount of funds transferred 
was relatively large. The advent of negotiable 
order of withdrawal (NOW) and automatic 
transfer service (ATS) accounts and credit 
union share drafts (CUSDs) meant that trans
actions balances could earn interest without 
the “shoe leather” costs. The new accounts 
reduced incentives for such transfers, espe
cially since the explicit yield on these accounts 
has been only about 25 basis points less than 
on passbook savings. Parke and Taubman 
(1982) estimate that in the first five months of 
1981 approximately 7 percent of the funds flow
ing into NOWs came from savings deposits 
held by the same institution where a NOW 
account was opened. This suggests that some 
NOWs were opened for savings and hence
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served to substitute for a common cash- 
management practice of households.

In providing for assets that complement cash 
management, deregulation raises the opportu
nity cost of holding transactions balances and 
hastens the cash-management process. To the 
extent that these assets are priced attrac
tively, they enhance cash-management prac
tices and thereby could reduce the demand for 
transactions balances. Conversely, by autho
rizing instruments that substitute for cash 
management, deregulation lowers the oppor
tunity cost of these balances and could limit 
or even reverse the impact of the cash man
agement process. The net impact on money de
mand also depends on the relative prices (or 
perhaps the perception of these prices) of the 
new instruments.

III. Empirical Forms of the 
Cash-Management Hypothesis

T he cash-management hypothesis 
essentially views the money-demand 
shortfall as a consequence of incomplete speci

fication of the money-demand function. A 
“complete” form, in principle, would include 
the return on investment (or profitability) of 
cash-management techniques to determine the 
level of money balances, particularly 
noninterest-bearing transactions deposits. 
Because profitability of cash management is so 
closely linked to transactions costs, a measure 
of these costs alone might capture the effects of 
cash management.

Several studies have attempted to estimate 
the effects of cash management indirectly. 
Enzler, Johnson, and Paulus (1976) and Quick 
and Paulus (1977) use past peaks of interest 
rates as a proxy for the incentive to adopt new 
cash-economizing methods. Building on this 
approach, Simpson and Porter (1980, pp. 179- 
80) propose a more flexible proxy variable, 
also with a ratchet property, to represent the 
perceived profitability of investment in cash 
management:

One justification for using the previous 
peak in interest rates is that there might be 
an awareness threshold that is related to 
interest rate peaks and once the previous 
peak has been surpassed more attention is 
drawn to the opportunity cost of holding 
money balances and to the profitability of 
investing in new techniques. Or, alterna
tively, if interest rate peaks imply a higher 
level of rates in the future than prevailed in 
the past—as would be the case, for example, 
if rates followed a random walk—then 
firms might be willing to undertake 
investments in new money management 
techniques that were previously judged 
unprofitable. In essence, this approach sug
gests that once a past peak has been sur
passed, investments are made in new 
money management techniques that lead to 
a more permanent effect on money demand, 
even after market rates have dropped below 
the previous peak. That is, once the fixed 
costs of an investment are borne, it remains 
in place and is not discarded even though 
rates have declined.

The relationship between peaks in inter
est rates and the subsequent impact on 
cash management, and thereby money 
demand, may be lengthy and somewhat var
iable for a number of reasons. If the thre
shold effects are large, the new investments 
to be undertaken may be more sizable than 
otherwise and take a longer time to imple
ment. Such episodes may also spur the 
development of new technologies, new 
research and development efforts and the 
promotion of new practices by the suppliers 
of cash management services. Bringing the 
new technology in line—learning by doing— 
takes time as does recruiting the skilled 
labor force to operate it. Finally, it takes 
time before the new technology is diffused 
throughout the industry.

The particular ratchet variable used by Simp
son and Porter is given by:
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where
ri = the five-year Treasury bond rate 

(chosen to be the relevant oppor
tunity cost of evaluating a cash- 
management investment),

( )+ = the non-negative values, and 
S{ = the cumulative sum of the non

negative deviations of rt from its 
12-period moving average.

This approach differs from that of Quick and 
Paulus by using a moving average of the op
portunity cost rather than a past peak. Hence, 
the Simpson-Porter approach is somewhat 
more flexible, ratcheting up more continuously 
both before and after new peaks in the oppor
tunity cost.

Simpson and Porter include the ratchet vari
able in several different money-demand regres
sions, each a special case of the following 
equation:

3
(2) In (M/P) = /30 + X  j8y  In riH

2 5

where

M /P -  real M-l balances, 
r1 -  three-month T-bill rate, 
r2 = commercial bank passbook rate, 
y = real GNP, and 
g = one of three functions of S:

St, St x In (St), or S f .

The regressions are estimated over the periods 
1955:IQ through 1974:IIQ and 1955:IQ through 
1980:IIQ, using a Schiller-lag technique. The 
results are then compared with the standard 
specifications of money demand, which do not 
account for the effects of cash management. 
Simpson and Porter find equations that include 
the ratchet variable overall are superior to 
those that do not, particularly on the basis of 
post-sample forecasting performance since 
1974. For example, the mean forecast errors of 
all the alternative cash management specifica
tions are at least as small as the lowest mean

forecast error of the standard specifications 
estimated. The mean error of the best cash- 
management equation is less than one-half the 
mean error of the best of the standard forms. 
Thus, their approach offers at least some mea
sure of improvement on the standard form.

More recently Porter and Offenbacher (1982) 
have pursued the idea that what is truly rele
vant about the effect of cash management (on 
money demand) is captured sufficiently in 
transactions costs or the “brokerage fee.”
Based on the analytical results of the Miller 
and Orr (1966) transactions model, Porter and 
Offenbacher derive indirect estimates of the 
brokerage fee. Essentially, the Miller-Orr model 
explains the levels of both average money bal
ances and “financial debits” in terms of bro
kerage fees, the variability of cash flows, and 
the opportunity cost of money. These relation
ships are used to solve for two measures of 
brokerage fees, one in terms of financial turn
over (the ratio of average money balances to 
debits) and the other in terms of debits. When 
these proxies for transactions costs are added 
to the standard money-demand function, evi
dence of money-demand shortfall diminishes 
significantly. While the approach must over
come some obstacles in estimation (too lengthy 
to discuss here), it builds on the well-defined 
theories of Baumol, Tobin, and Miller and Orr.

Kimball (1980) proposes another approach for 
estimating the impact of cash management. He 
posits that, because most cash-management 
techniques involve the use of wire transfers, 
the number of wire transfers can be used as a 
proxy variable to estimate the impact of cash- 
management techniques on money balances. 
Kimball finds that respecification of the rela
tionship between money and transactions to 
include the number of wire transfers greatly 
reduces money-demand forecast errors in the 
post-1974 period using annual data.

Dotsey (1983) also uses wire-transfer data as 
a proxy for cash-management effects, finding 
that this measure performs well relative to 
other proxies in an annual model. He analyzes 
the influence of six different proxies on the 
demand for demand deposits, since it is largely
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this component of M-l that seems to be most 
affected by cash management. The proxies are 
divided into two classes: measures representing 
the equilibrium level of demand deposit econ
omization and measures for technological inno
vation. The first class includes the number and 
real value of electronic funds transfers (EFTs) 
and the ratio of demand-deposit debits to con
sumption. Like Kimball, Dotsey argues that 
EFT usage is directly related to most of the 
major cash-economizing techniques adopted in 
the mid-1970s—lock boxes, cash concentration, 
and zero balancing. The ratio of debits to con
sumption reflects the increase in financial 
transactions relative to spending.

The proxies for technological innovation 
include the real price of office computing and 
accounting equipment, a Simpson-Porter 
ratchet, and a time trend. Because the price 
index was adjusted for quality (hedonic), it 
dropped sharply in the 1970s. It was assumed 
that the decline in the cost of this technology 
represents the inducement to adopt the more 
sophisticated techniques, causing demand de
posits to decline. Lieberman (1977) initially 
proposed the rationale for a time trend, i.e., the 
adoption of new technology will be fairly uni
form and proceed at a smooth rate.

Dotsey analyzes the influence of the various 
proxies on the basis of three criteria: how they 
affect other coefficients of money demand, the 
out-of-sample predictive power, and the stabil
ity of money demand over the whole sample 
period (1920-79). The money-demand model 
used takes an inventory approach originally 
proposed by Barro and Santomero (1972).6 
Without controlling for cash management, Dot
sey finds that the model is not stable when the 
sample period is divided at 1965. Most notably, 
after 1965 the coefficient of transactions

6. This specification differs from the conventional approach 
in several distinct ways. First, the model uses consumption 
rather than income as the scale variable. It also includes two 
variables not found in the conventional specification: an 
implicit interest rate on demand deposits and the real wage 
rate. The latter variable is included as a measure of the 
value of time of cash managers. Finally, the model assumes 
complete adjustment on average.

income (proxied by consumption) diminishes 
sharply, and the coefficient of the value of time 
(real wage rate) increases sharply. When each 
of the cash-management proxies is included 
separately and the model is re-estimated, each 
has the desired effect of restoring parameter 
estimates to levels comparable to estimates of 
the pre-1965 sample. Of the alternatives, the 
specification using the number of EFTs had the 
smallest standard error of estimate (SEE). In a 
comparison of one-step-ahead forecasts begin
ning in 1966, the specification including the 
number of EFTs produces the smallest forecast 
root mean square error, although the predictive 
power of the basic model is improved greatly 
when any of the proxies is included. Finally, in 
tests of functional stability, only with the 
model including EFTs could the data reject the 
hypothesis of instability.

Although these results suggest that the 
number of EFTs is the best proxy for the effects 
of cash management, it is not possible to extend 
this conclusion to apply to quarterly models 
without explicit comparisons using quarterly 
data. The standard errors of the Dotsey regres
sion models are much higher than those of typi
cal quarterly money-demand regressions that 
employ similar proxies for cash management. 
Nevertheless, the message that seems to emerge 
from empirical investigations is that the effects 
of cash management are large and important 
regardless of the way in which one proxies the 
cash-management process.

IV. The Adjustm ent of 
Cash Balances

A lthough some theoretical models of the 
cash-management process account for 
interaction among the determinants of money, 

empirical forms thus far have not been as gen
eral. Simply adding cash-management proxies 
to log-linear forms of money demand implies 
that cash management has no effect on the 
parameters linking money to its other determi
nants. However, as cash management has 
become more broadly based over the last sev
eral years, M-l has appeared to become more
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responsive to changes in interest rates and 
income. That is, the short-run elasticities of the 
determinants of money seem to have increased, 
suggesting that cash holders are adjusting their 
M-l balances to desired levels more quickly.
The hypothesis of higher short-run elasticities 
can be examined in the context of the conven
tional model.

The Conventional Specification
The conventional money-demand specifica

tion has followed a basic approach proposed by 
Chow (1966) and also associated with Goldfeld 
(1973). The basic feature of this approach is to 
allow temporary differences between the 
observed stock of money and the public’s 
desired balances, a long-run equilibrium level. 
The mechanism guiding adjustment of actual 
money to its desired level is most frequently 
defined as follows:

m. ( m*
(3) = ( _ ! _  ,

mt-1 \ mt - i )  

or equivalently in log form

(4) In mt - In mt l  -  y(ln m* - In mt_̂ ) , 

where

m = money deflated by the price level (P),
7 = the adjustment rate, and
* = desired.

Because it is assumed that 0 <  y < 1, real 
money balances adjust only partially to the gap 
between the desired balances—the quantity of 
money demanded in the long run—and the hold
ings of the previous period. In the absence of a 
firm theoretical basis, the partial adjustment 
framework is often defended on the grounds 
that transactions costs inhibit complete 
adjustment to equilibrium.7 That is, adjust

7. This rationale has been criticized, especially since the 
estimated adjustment rate is commonly too low to be 
defended on adjustment costs alone. It is not the intent here 
to defend the partial adjustm ent approach but to identify 
further evidence of change in the conventional specification 
that could be related to the cash-management process.

ment speed depends on transactions costs.
The determinants of desired money (i.e., the 

long-run equilibrium level) are based on the 
theoretical underpinnings of Baumol (1952) and 
Tobin (1956), who relate the demand for real 
money balances to the level of real income and 
“the” interest rate:

(5) m* = a0y a ] r°2 , 

where
nif = money deflated by the price level,

= real income, and 
rt = opportunity cost of holding money.

According to the theory, the parameter «0 is 
related to transactions costs. Thus, trans
actions costs can also affect equilibrium levels 
of money. In addition, the basic theoretical 
result of the Baumol model implies that the 
elasticities o f^and  ^ (a j and «2) should equal xh 
and - 1/2, respectively.

Most estimated forms include two interest- 
rate variables, a money market rate—often the 
three-month Treasury bill (rtb()—and the com
mercial bank passbook rate (rcbj). In log form, 
desired money is specified as

(6) In m* = In + « 1 In yt + a2 In rtbt + «3 rcb( .
*

Because desired balances are not observable, m 
is eliminated by substituting equation 6 into 
equation 4, yielding the familiar empirical form 
in terms of observed money:

(7) In mt = aQ + al In yt + a2 In rtb(

+ a3 In rcb( + «4 m( l  ,

where

a0 = 7 In of0,
a - = 7 a • for i — 1,3, and i ' i
aA = (1 - 7 ).

Thus, all parameters of equation 4 and equa
tion 6 can be identified exactly from this log- 
linear form.

To test for a shift in the adjustment rate, the 
adjustment scheme was modified to include the
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Table 1 Nonlinear Model
Estimation period: 1960:IQ to 1981:IVQa

Estimated parameters1*

Long-run elasticities

Money Ratchet
m easure0 variable y  1+ 6 “l a2 “3 “4 “5

M-la SP-2 0.353 2.34 0.463 -0.041 -0.046 -0.010 0.054
(5.18) (2.88) (11.75) (-2.68) (-1.48) (-11.43) (5.58)

SP-1 0.200 2.80 0.671 -0.104 -0.039 -0.308 0.093
(5.88) (2.82) (10.75) (-4.66) (-0.75) (-6.19) (7.02)

M-l SP-2 0.349 2.54 0.453 -0.041 -0.045 -0.006 0.067
(5.10) (2.85) (11.06) (-2.78) (-1.38) (6.69) (6.83)

SP-1 0.251 2.76 0.573 -0.076 -0.042 -0.186 0.090
(6.03) (2.74) (11.24) (-4.61) (-0.95) (-4.58) (8.53)

Implied short-run elasticities

Money Ratchet Adjustment T-bill Passbook
measure c variable Period rate Income rate rate Ratchet

M-la SP-2 Through 1979:IIIQ 0.353 0.163 -0.014 -0.016 -0.004
After 1979:IIIQ 0.826 0.382 -0.034 -0.038 -0.008

SP-1 Through 1979:IIIQ 0.200 0.134 -0.021 -0.008 -0.062
After 1979:IIIQ 0.561 0.377 -0.058 -0.022 -0.173

M-l SP-2 Through 1979:IIIQ 0.349 0.158 -0.014 -0.016 -0.002
After 1979:1IIQ 0.888 0.403 -0.037 -0.040 -0.005

SP-1 Through 1979:IIIQ 0.251 0.144 -0.019 -0.010 -0.047
After 1979:IIIQ 0.692 0.396 -0.052 -0.029 -0.129

a. The model was estimated using “Program for Computation,” IBM version 9.
b. /-Statistics are in parentheses.
c. This variable was measured on an end-of-period basis as an average of the two months surrounding the end of 
the quarter.

factor (1 + 6 DGf), where DGt is a dummy vari
able that equals 0 prior to 1979:IVQ and 1 
thereafter and <5 is an additional parameter to 
be estimated:

(8) In - In = y(l + 8DGtXIn m* - In mt l ).

The desired money-demand specifications 
examined include a cash-management proxy. 
Two variables were used, both based on the 
Simpson-Porter ratchet formula. The first (SP- 
1) was a simple linear version proposed in Simp

son and Porter (1980), i.e., equation 1. The 
second ratchet (SP-2) was also in linear form but 
was initiated in 1970 and assumed a shorter lag 
length (four quarters), making it more flexible 
than the former.8 All equations included a

8. Money demand appeared stable prior to 1970. There is 
little evidence to suggest intensive adoption of techniques 
that were permitted by developments in information and 
communications systems during the 1970s. Thus, if the 
ratchet is in fact a relevant proxy variable for the waves of 
cash management in the 1970s, it should not be effective 
before then.

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

Spring 1983



Federal Reserve Bank of Cleveland 11

Table 2 Test of Complete Adjustment3
After 1979:IIIQ; Ho: y(l + 8) = 1

Money
measure

Ratchet
variable /-Statistic

Reject null 
hypothesis'3

M-la SP-2 0.91 No
SP-1 2.88 Yes

M-l SP-2 0.53 No
SP-1 1.74 Yes

a. This test was based on results of large sample theory 
presented by Rao (1973, pp. 386-9). The estimated 
variance of y(l + 8) is given by

ou (1 + 8)2 + 2 a12 y(l + 5) + a22 y 2.

b. One-tailed test with 0.05 acceptance level.

dummy variable (D1) to test for an intercept 
shift in mid-year 1974.9

(9) In m* = In «0 + a j In yt + «2 In rtb(

+ «3 In rcbt + «4 SP( + a 5 D l,.

Modifying the conventional framework to 
test for a change in the adjustment rate poses 
some problems for estimation. Specifically, 
substitution of equation 9 into equation 8 does 
not yield a linear form that allows identification 
of the parameters of the model; hence, non
linear methods were employed to estimate the 
parameters of both equations directly.

Estimation results for two measures of 
money, M-l and M-l adjusted for NOWs (M-la),

9. This variable was included to examine whether the
cash-management proxy accounted for all the unexplained
shifts in the conventional equation. Hafer and Hein (1979)
found that before 1979 the stability of the conventional 
equation could be restored if the regression accounted for 
an intercept shift between 1974:IQ and 1974:IIQ. Al
though the dummy variable reported in table 1 assumes 
that the shift occurred between 1974:IIQ and 1974:IIIQ, 
the Hafer-Hein shift variable was also examined. The 
results were not significantly affected. The choice of 
which dummy variable to report was based on which 
equation fit the data better.

are shown in table l .10 The results indicate a 
large change in the rate of adjustment that is 
statistically significant for all specifications.11 
Adjustment rates jump about two and one-half 
times after 1979:IIIQ. For the M-la measure, 
this implies an adjustment rate as high as 0.89 
in the latter period. The data do not reject the 
hypothesis that, after 1979, the adjustment rate 
is statistically equal to 1 in two equations exam
ined (see table 2). In these equations lagged 
money is no longer a relevant explanatory vari
able. This clearly creates a new puzzle for the 
partial adjustment approach to money demand.

Table 3 shows the same basic specifications 
estimated for a sample ending in 1979 before the 
apparent shift. Because all parameters of this 
model could be identified from the parame
ters of a linear form, they were estimated in 
the linear form, using a maximum likelihood 
iterative routine that corrected for serial corre
lation. The short-run elasticity estimates are 
comparable with those in table 1. An interest
ing result is that the marginal significance of 
the cash-management proxies increased over 
the longer sample periods, indicating that the 
ratchet proxy was no less useful during the 
second wave of cash management.12

The evidence of quicker adjustment would

10. The adjustm ent method followed partly the approach 
in Lindsey et al. (1981). Prior to 1981, the adjusted series is 
constructed as if interest-bearing checkable accounts— 
ATS and NOW accounts—were not permitted. Specifically, 
one-third of other checkables was excluded. Unlike Lind
sey etal., this approach did not attem pt to adjust for the 
impact of savings accounts for businesses and state and 
local governments. For further details, see Lindsey etal. 
(1981, table 10, fn. 2). Beginning in 1981, the change in 
shift-adjusted M-1B was added to the base of the adjusted 
series. Adjustment for 1981 followed precisely the ap
proach implicit in the reported data.

11. A wider variation in specifications was examined than 
reported in this article. The main result of a statistically 
significant shift in the adjustment rate was robust across 
all specifications.

12. Nevertheless, it is difficult to justify how the cash- 
management proxy fits into the partial adjustment 
framework.
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Table 3 Linear Model
Estimation period: 1960:IQ to 1979:IVQa

Money
m easureb

Ratchet
variable

Short-run elasticities

Adjustment
rate Income

T-bill
rate

Passbook
rate

Ratchet
variable

Intercept
shift

M -la SP-2 0.316 0.156 -0.016 -0.017 -0.004 0.015
(10.78) (6.09) (-4.18) (-1.47) (-3.53) (3.29)

SP-1 0.169 0.124 -0.023 -0.007 -0.059 0.017
(17.86) (5.49) (-6.51) (-0.636) (-2.42) (3.85)

M -l SP-2 0.334 0.162 -0.016 -0.019 -0.003 0.017
(9.76) (5.97) (-3.91) (-1.59) (-3.06) (3.58)

SP-1 0.206 0.138 -0.021 -0.010 -0.060 0.019
(15.58) (5.84) (-6.20) (-0.93) (-2.48) (4.07)

a. /-Statistics are in parentheses.
b. This variable was measured on an end-of-period basis as an average of the two months surrounding the end of 
the quarter.

seem easy to rationalize from the cash- 
management view. It could simply reflect 
lower transactions costs. But if this hypothesis 
were true, one would expect to find other sys
tematic changes in the adjustment rate as 
transactions costs have declined relative to the 
opportunity cost of money in recent years. 
Several additional specifications were esti
mated to test whether the speed of adjustment 
had changed around 1974 or whether it was 
systematically related to the Simpson-Porter 
proxies of cash management. No evidence of 
such effects was found.

The absence of such effects in the earlier 
period could reflect the limited scope of the 
cash-management process then. As indicated 
above, the dominant effects of cash manage
ment seemed to be reflected largely by the sig
nificant development of the market for IAFs. 
This suggested that the cash-management pro
cess could be characterized adequately by large 
firms learning to conduct transactions with 
fewer (in some cases zero) demand deposits, 
with the result mirrored in the growth of IAFs. 
The adjustment rates of large firms were prob
ably close to one (within three months) before

the advent of the new technology.13 Thus, these 
techniques probably did little to change average 
speed of adjustment in the aggregate. The cash- 
management process then would affect only the 
long-run, or “desired,” level of M-l balances dur
ing the first wave.

Although many innovations suitable to a 
broader scope of cash holders were available 
during the first wave, the extent of their adop
tion was limited—perhaps by information 
costs. The availability of MMMFs, for example, 
which were introduced in 1973, sharply 
reduced investment costs for small-balance 
holders. However, MMMFs grew to only $3.5 
billion by the mid-1970s. As interest rates 
began to rise in the late 1970s, the advantages 
of MMMFs as an investment vehicle became 
widely known. MMMF growth exploded, reach
ing a level over $230 billion by the end of 1982.

13. When examining alternative proxies for cash- 
management effects, Porter and Offenbacher (1982) use a 
measure of nonfinancial business demand deposits as a 
dependent variable in their regressions. They find that the 
lagged value of this variable was not statistically signifi
cant when added to the equation; hence, adjustment rates 
of corporate cash holders appear to be close to one.

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

Spring 1983



Federal Reserve Bank of Cleveland 13

Because MMMFs were clearly being used by a 
broader scope of cash holders—particularly 
those with fewer investment opportunities—it 
is likely that widespread usage facilitated 
faster adjustment to desired M-l levels in addi
tion to affecting the desired level. A consumer 
who needed $10,000 to invest in a Treasury bill 
in 1974 (most consumers were unaware of 
MMMFs at that time) learned by the late 1970s 
that a share of this investment could be bought 
for as little as $500. Household balances now 
need not accumulate for as long before average 
adjustment costs are low enough to make a 
financial transaction. Since the previously high 
transactions costs for small-balance holders 
probably accounted for the slow adjustment 
speed of total balances, the widespread partici
pation of households in the second wave of cash 
management suggests their transactions costs 
had been reduced sharply.

Other Qualifications
Evidence of a change in the short-run rela

tionships among the variables included in the 
money-demand function appears substantial. 
However, the structural interpretations must 
be qualified. Recent critiques of the conven
tional money-demand function suggest alterna
tive explanations that are especially relevant in 
light of the October 6, 1979, change in operat
ing procedure—the procedure the Federal 
Reserve uses to control the money supply.

Goodfriend (1983) illustrates one way a 
change in operating procedure could affect the 
estimates of the parameters of the conventional 
money-demand function. Specifically, Good
friend offers an interpretation of the conven
tional function that does not rely on a partial 
adjustment rationalization. Instead, he posits 
that money demand adjusts completely each 
period to appropriate current interest-rate and 
transactions variables that in turn are gener
ated by independent first-order autoregressive 
processes. He shows that if the regressors are 
not measured correctly, the coefficient on 
lagged money is positive, even though lagged 
money plays no role in the true money-demand

function. Lagged money enters significantly 
because, under the hypothesis, it helps to pre
dict money. Goodfriend also shows that each of 
the coefficients in the conventional money- 
demand regression is a function of all the 
parameters in true money-demand models and 
all the regressor-generating process parame
ters. Thus, to the extent the change in operat
ing procedure implies a change in the process- 
generating interest rates, it could produce a 
change in the estimated coefficient of the 
lagged dependent variable, which under the 
hypothesis does not imply a change in the 
adjustment rate.14

The coincidence of a change in operating 
procedure and a stronger short-run association 
between changes in money income and interest 
rates also raises questions about the exogeneity 
of interest rates. A common criticism of the 
conventional approach is that it assumes inter
est rates are independent of money. Under the 
new operating procedure, if interest rates sys
tematically respond to changes in money, the 
relationship between interest rates and income 
is simultaneous, and the methods typically 
used to estimate the model are not appropriate.

A popular defense for assuming the exoge
neity of interest rates was based on the conten
tion that the Federal Reserve pegged interest 
rates in the short run. Thus, the Fed had to 
supply the quantity of money demanded. The 
perfectly elastic supply curve implied that 
money was endogenous—not interest rates. 
Under the operating procedure implemented 
between October 1979 and mid-1982, changes 
in money were not fully accommodated at a 
pegged interest rate. Deviations of money from 
target led to an automatic impact on the federal 
funds rate in the same direction. As money 
moved above (below) its target path, interest 
rates tended to increase (decrease).

14. This insight was brought to my attention by Dick Por
ter. Although Goodfriend’s hypothesis provides a basis for 
the shift observed above, it is not an unambiguous implica
tion. T hat is, unless the regressor-generating processes are 
known, it is not possible to identify the direction or magni
tude of the effect.
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The parameter estimates in table 1 indicate 
that the short-run elasticity of the Treasury bill 
rate was significantly higher after the change in 
the operating procedure, i.e., more like that of a 
demand curve than a supply curve. This elastic
ity is more negative than for any short-run 
interest-rate elasticities reported in a recent 
survey of the literature.15 To the extent simul
taneity was a problem before 1979, it would 
seem to be less so afterward. Nevertheless, little 
solace should be taken in these results, as the 
simultaneity problem is still an open issue.16

Finally, other shortcomings of the conven
tional model also could account for an “appar
ent” change in the adjustment rate. Brayton, 
Farr, and Porter (1983) present evidence that 
the response of transactions balances to their 
opportunity cost increases with the level of 
interest rates. This implies that the conven
tional approach, which restricts this elasticity 
to be constant, would have underpredicted the 
M-l impact of interest-rate changes since 
1979—a period when interest rates have been 
historically high. Because the partial adjust
ment framework restricts the adjustment pat
tern of money holdings to be the same with 
respect to all determinants of money, it is con
ceivable that the estimated shift in adjustment 
rate inappropriately reflects the nonlinearity in 
the interest-rate elasticity.17

V. Som e Concluding R em arks

lthough it is difficult to assess the 
precise impact of cash management on 

M-l, the results of a variety of studies indicate 
that the impact is large and cannot be ignored. 
Furthermore, it is evident in the conventional 
money-demand framework that the parameter

15. See Judd and Scadding (1982).

16. To be comparable with the results of Brayton, Farr, 
and Porter, it would be necessary to investigate this issue 
in the context of their framework.

17. For an excellent discussion of the intractable nature of 
the simultaneity problem in money demand, see Cooley and 
LeRoy (1981).

estimates linking money with income and 
interest rates (contemporaneously) have 
changed significantly since 1979. Interpreted in 
this context, the evidence implies that cash 
managers are adjusting their balances to 
desired levels more quickly than before. To the 
extent M-l is more responsive to changes in its 
opportunity cost, closer monetary control need 
not imply greater interest-rate volatility. But, 
this article also questions the basis of the con
ventional model. Qualified interpretations are 
presented to highlight important empirical 
issues in need of closer examination.

Attempts to study this issue more closely are 
likely to be obscured by continued deregulation. 
It has been argued that new interest-bearing 
assets have reduced the opportunity cost of 
holding transactions balances. If the yields of 
the new instruments are market-determined 
and parallel the yields of other short-term 
assets, then small-balance holders may find 
little incentive to manage these balances so 
closely. This implies that adjustment rates of 
this class of cash holder could decline. Further
more, the stronger the covariability between 
yields on transactions and nontransactions 
assets, the more difficult it would be for the 
Federal Reserve to affect the opportunity cost 
of transactions balances, especially after 1986 
when NOW rates will be decontrolled. Thus, 
although M-l may respond more quickly to 
changes in opportunity cost, the Federal 
Reserve may not be able to take advantage of 
this in a demand-oriented procedure for mone
tary control.

R eferen ces
Barnett, William A. “Economic Monetary 

Aggregates: An Application of Index Number 
and Aggregation Theory,” Journal of Econo
metrics, vol. 14, no. 1 (September 1980), pp. 
11-48.

___ , Edward K. Offenbacher, and Paul A.
Spindt. “New Concepts of Aggregated 
Money,” Journal of Finance, vol. 36, no. 2 
(May 1981), pp. 497-505.

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

Spring 1983



Federal Reserve Bank of Cleveland 15

___ , Paul A. Spindt, and Edward K. Offen
bacher. “Empirical Comparisons of Divisia 
and Simple Sum Monetary Aggregates,” 
NBER Conference Paper 122, National 
Bureau of Economic Research, Cambridge, 
MA, August 1981.

Barro, Robert J., and Anthony M. Santomero. 
“Household Money Holdings and the 
Demand Deposit Rat e ” Journal of Money, 
Credit and Banking, vol. 4, no. 2 (May 1972), 
pp. 397-413.

Baumol, William J. “The Transactions Demand 
for Cash: An Inventory Theoretic 
Approach,” Quarterly Journal of Economics, 
vol. 66 (November 1952), pp. 545-46.

Brayton, Flint, Terry Farr, and Richard Porter. 
“Alternative Money Demand Specifications 
and Recent Growth in M-l,” Board of 
Governors of the Federal Reserve System, 
May 23,1983, Processed.

Brunner, Karl, and Allan H. Meltzer. “An 
Aggregative Theory for a Closed Economy,” 
in Jerome L. Stein, Ed., Monetarism. Amster
dam: North Holland Publishing Company, 
pp. 69-103.

Carlson, John B. “Methods of Cash Manage
ment,” Economic Commentary, Federal 
Reserve Bank of Cleveland, April 5,1982.

Chow, Gregory C. “On the Long-Run and 
Short-Run Demand for Money,” Journal of 
Political Economy, vol. 74, no. 2 (April 1966), 
pp. 111-31.

Cooley, Thomas F., and Stephen F. LeRoy. 
“Identification and Estimation of Money 
Demand,” American Economic Review, 
vol. 71, no. 5 (December 1981), pp. 825-44.

Dotsey, Michael. “The Effects of Cash Manage
ment Practices on the Demand for Demand 
Deposits,” Working Paper 83-2, Federal 
Reserve Bank of Richmond, January 1983.

___ , Steven Englander, and John C. Partlan.
“Money Market Mutual Funds and Mone
tary Control,” Quarterly Review, Federal 
Reserve Bank of New York, vol. 6, no. 4 
(Winter 1981-82), pp. 9-17.

Enzler, Jared, Lewis Johnson, and John Paulus. 
“Some Problems of Money Demand,” Brook
ings Papers on Economic Activity, 1976:1, pp. 
261-80.

Goldfeld, Stephen M. “The Demand for Money 
Revisited,” Brookings Papers on Economic 
Activity, 3:1979, pp. 576-638.

-------“The Case of the Missing Money,”
Brookings Paper on Economic Activity, 
3:1976, pp. 683-730.

Goodfriend, Marvin. “Measurement Error and 
a Reinterpretation of the Conventional 
Money Demand Regression,” Working Paper 
83-3, Federal Reserve Bank of Richmond, 
March 1983.

Hafer, R.W., and Scott E. Hein. “Evidence on 
the Temporal Stability of the Demand for 
Money Relationship in the United States,” 
Review, Federal Reserve Bank of St. Louis, 
vol. 61, no. 12 (December 1979), pp. 3-14.

____ “The Shift in Money Demand: What
Really Happened?” Review, Federal Reserve 
Bank of St. Louis, vol. 64, no. 2 (February 
1982), pp. 11-16.

Judd, John P., and John L. Scadding. “The 
Search for a Stable Money Demand Func
tion: A Survey of the Post-1973 Literature,” 
Journal of Economic Literature, vol. 20, no. 3 
(September 1982), pp. 993-1023.

Kimball, Ralph C. “Wire Transfer and the 
Demand for Money,” New England Economic 
Review, Federal Reserve Bank of Boston, 
March/April 1980, pp. 5-22.

Lieberman, Charles. “The Transactions 
Demand for Money and Technological 
Change,” Review of Economics and Statistics, 
vol. 59, no. 3 (August 1977), pp. 307-17.

-------“Structural and Technological Change
in Money Demand,” American Economic 
Review, vol. 69, no. 2 (May 1979), pp. 324-29.

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

Spring 1983



16 Economic Review □ Spring 1983

Lindsey, David, etal., “Monetary Control 
Experience under the New Operating Proce
dures,” in New Monetary Control Procedures, 
Federal Reserve Staff Study, Vol. II, 
Washington, DC: Board of Governors of the 
Federal Reserve System, February 1981, 
pp. 1- 102.

Miller, Merton H., and Daniel Orr. “A Model of 
the Demand for Money by Firms,” Quarterly 
Journal of Economics, vol. 79 (November 
1966), pp. 413-35.

Parke, Darrel W., and Stephen B. Taubman. 
“Cross-Section Regression Estimates of the 
Sources of NOW Account Deposits,” Pro
ceedings of the Business and Economic Statis
tics Section, Washington, D.C., American 
Statistical Association, 1982, pp. 554-55.

Porter, Richard D., Thomas D. Simpson, and 
Eileen Mauskopf. “Financial Innovation and 
the Monetary Aggregates,” Brooking Papers 
on Economic Activity, 1:1979, pp. 213-29.

___ ,and Edward K. Offenbacher. “Financial
Innovations and the Measurement of the 
Money Supply,” Paper presented at the Con
ference on Financial Innovations, Federal 
Reserve Bank of St. Louis, October 1982.

Quick, Perry D., and John Paulus. “Financial 
Innovation and the Transactions Demand 
for Money,” Unpublished paper, Board of 
Governors of the Federal Reserve System, 
February 1977.

Rao, C. Radhakrishna. Linear Statistical Infer
ence and Its Applications, 2nd ed., New York: 
John Wiley & Sons, Inc., 1973.

Simpson, Thomas D. “The Redefined Monetary 
Aggregates,” Federal Reserve Bulletin, vol.
66, no. 2 (February 1980), pp. 97-114.

----- , and Richard D. Porter. “Some Issues
Involving the Definition and Interpretation 
of the Monetary Aggregates,” in Controlling 
Monetary Aggregates III, Conference Series 
No. 23, Federal Reserve Bank of Boston, 
October 1980, pp. 161-234.

Spindt, Paul A. “Money is What Money Does: A 
Revealed Production Approach to Monetary 
Aggregation,” Processed, Board of Governors 
of the Federal Reserve System, April 1983.

Tinsley, P.A., Bonnie Garrett, and Monica E. 
Friar. “The Measurement of Money 
Demand,” Special Studies Paper 133, Board 
of Governors of the Federal Reserve System, 
October 1978.

Tobin, James. “The Interest Elasticity of Trans
actions Demand for Cash,” Review of Eco
nomics and Statistics, vol. 38, no. 3 (August 
1956), pp. 241-47.

Wenninger, John, and Charles M. Sivesind. 
“Defining Money for a Changing Financial 
System,” Quarterly Review, Federal Reserve 
Bank of New York, vol. 4, no. 1 (Spring 1979), 
pp. 1-8.

Zupan, Mark A. “Divisia Monetary Aggregates: 
Would They Be More Palatable than the 
Traditional Simple-Sum Stews?” Economic 
Review, Federal Reserve Bank of Cleveland, 
Spring 1983.

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

Spring 1983


