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Regulation D of the Federal Reserve Act requires member banks to maintain 
reserves in vault cash or with their District Federal Reserve Bank equal to 

a specified fraction of their deposit liabilities. A reserve deficiency greater 

than 2 percent of a member bank's requirement is penalized at a rate of 

two percentage points above the prevailing Federal Reserve Bank discount 

rate. Member banks are permitted to carry a reserve deficiency up to 2 

percent of their required reserves forward only one week w ithout penalty. An 

amendment to Regulation D on September 12, 1968, permitted member 

banks to carry forward one week a reserve excess as well. Those excess reserves 

carried forward could then be used to satisfy the banks' current statement week 

reserve requirements, opening up a new opportunity for a member bank's 

reserves manager.

This study seeks to determine to what degree Sixth District member banks 
have taken advantage of this reserves management opportunity since its 

inception in September 1968. It is hypothesized that a member bank's 

reserves manager's actions in each statement week w ill take account of 

any reserve excess or deficiency brought forward from the previous week and 

the possibility of carrying forward a current period excess or deficiency into 
the following settlement week. Such a strategy1 would encompass a moving

iDecision rules one to three can be conveniently expressed algebraically as:
1. If PBF =  0, then - 2 %  <  E <  2°/o,
2. if PBF >  0, then E should be negative and w ithin  the range 

PBF <  | E I <  PBF +  2%>,
and 3. if PBF <  0, then E should be positive and w ith in the range 

I PBF | <  E <  | PBF | +  2%, 
where PBF is the potential (excess or deficiency) brought forward and E is the current period's 
excess reserves not accounting for the brought forward, each expressed as a percent of the 
current week's required reserves. A negative value for E or PBF represents a current period reserve 
deficiency or a deficiency brought forward, respectively.
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three-week horizon (the previous, current, and 

following statement weeks) and would entail the 
following set of decision rules:

1. If no reserve excess or deficiency is brought 

forward from the previous statement week, then 
reserves in the current week should be maintained 

in the range of 2 percent of required reserves;
2. if a reserve excess is brought forward, then a 

reserve deficiency should be maintained in the 

current week at least equal (in absolute value) to 

the excess brought forward but no greater than that 

amount plus 2 percent of the current week's 
required reserves; and

3. if a reserve deficiency is brought forward, then 

a reserve excess should be maintained in the cur

rent week at least equal to the deficiency brought 

forward (in absolute amount) but no greater than 

that amount plus 2 percent of the current week's 

required reserves.

Using this strategy, a reserves manager w ill 

vary his current reserve position (E) inversely 

and dollar for dollar with his potential brought 

forward (PBF). Analysis of Sixth District reserve 

city and country member banks2 suggests that 

reserves managers at the former class of banks 

adopted such a strategy soon after the amendment 

to Regulation D. However, country bank reserves 

managers did not generally adopt this strategy 
until 1974.

As an illustration of decision rule one, consider 
line 1 in Table 1. In this example, the subject 

bank is assumed to enter the current statement 

week with zero potential brought forward (PBF).

If the bank maintains legal reserves within ± 2 

percent of its required reserves, then the total 

excess or deficiency may be carried forward to 

the next period (PCF). A current period reserve 

deficiency of more than 2 percent of required 

reserves would result in a penalty, while a reserve 

excess greater than 2 percent of required reserves 

would entail an opportunity cost.3 A reserve 

excess (deficiency) less than 2 percent of required 
reserves does not entail an opportunity cost 
(penalty) if it is fully used in the following week 

to offset a like reserve deficiency (excess).
Line 2 in Table 1 illustrates decision rule 

two, which assumes that the bank enters the

Table 1

ILLUSTRATION OF DECISION
RULES ONE THROUGH TH REE

Potential 
Brought 

Line Forward

E
(Strategic

range)

Potential
Carry

Forward

Deficiency 
Subject to 

Penalty

Actual
Brought
Forward

1 0 -2% to 2% -2% to 2% None 0

2 1% -1% to -3% 0 to -2% None 1%

3 -2% 2% to 4% 0 to 2% None -2%

current statement week with a potential 1-percent 

reserve excess brought forward. If the bank main

tains legal reserves 1 to 3 percent less than its 

current required reserves, then its 1-percent 

excess brought forward w ill be fully used and the 

bank w ill be able to carry forward any current 

net deficiency w ithout penalty. If, instead, the 

bank has a reserve deficiency in the current week 

greater than 3 percent of its required reserves, 

a penalty w ill be incurred. Alternatively, if the 

bank has a reserve deficiency less than 1 percent 

of its required reserves or a reserve excess of any 

amount, then the 1-percent excess potentially 

brought forward w ill not be fully utilized, resulting 
in an opportunity cost.4

Finally, decision rule three is illustrated in line

3 in Table 1. In this case, it is assumed that the 

bank enters the current statement week with a 

2-percent reserve deficiency brought forward.
If the bank maintains legal reserves 2 to 4 

percent above its reserve requirement, then its 

previous period's 2-percent deficiency brought 
forward w ill be fully offset and any current net 

excess can be totally carried forward. A reserve 

excess less than 2 percent of required reserves or a 

reserve deficiency of any amount would result
in a penalty, while a reserve excess greater than

4 percent of required reserves would entail 
an opportunity cost.

One implication of decision rules one through 

three is that the reserve position (E) should 

fluctuate from plus to minus in successive state
ment weeks. This feature is illustrated in Table 2,

2The reserve city category used herein includes 20 member banks 
and is not strictly comparable to the reserve city classification 
as defined in a November 1972 amendment to Regulation D.
The country bank category includes all member banks other than 
the 20 reserve city banks.

:lW hen a bank holds excess reserves above the amount it can 
permissibly carry forward, it foregoes the opportunity to invest 
those funds in an earning asset such as Federal funds. The 
maximum amount of interest that could have otherwise been 
earned (the best alternative return) is a measure of the opportunity 
cost.

'The actual brought forward (ABF) is the amount of the potential 
brought forward (PBF) actually used in the current statement 
week. If the bank's excess reserve position (E) is in the 
strategic range, then all of the potential brought forward w ill 
be used. (ABF w ill equal PBF.)
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Table 2

ILLUSTRATION OF A STRATEGICALLY MANAGED 
RESERVE POSITION

Net Reserve Deficiency
Position Subject to

Week PBF E (E + PBF) PCF Penalty ABF E*i

1 0 -2% -2% -2% None 0 0

2 -2% 3% 1% 1% None -2% 0

3 1% -2% -1% -1% None 1% 0

4 -1% 3% 2% 2% None -1% -

IE* = ABF{ - ABFt + 1

which contains an example of a representative 

bank's reserves management strategy over a period 

of four statement weeks. It assumes that the bank 

starts week one without any reserve excess or 

deficiency brought forward; therefore, the bank's 

reserves manager can set E between ± 2 percent 
of required reserves.

In the example, the manager decides on a 

first-period reserve deficiency of 2 percent, 

which is permissibly carried forward to the next 

period. Thus, in week two, the reserves manager 

inherits a 2-percent deficiency. In that week, 

the manager provides for a reserve excess equal 

to 3 percent of required reserves. This leaves a 

net excess of 1 percent which can be fully carried 

forward to week three. The 2-percent deficiency 
potentially brought forward into week two is 
totally offset by that period's 3-percent excess; 

therefore, the actual brought forward (ABF) in 
period two is equal to the potential brought 

forward (PBF). In week three, which begins with 

a 1-percent excess brought forward, the manager 
arranges a reserve deficiency equal to 2 percent 

of required reserves. This totally offsets the 
1-percent excess brought forward, and the remain

ing 1-percent net deficiency is carried forward 

to the next period without penalty. In week 

four, the reserves manager maintains legal reserves 

3 percent above the bank's required reserves.

This completely offsets the 1-percent deficiency 

brought forward, while the remaining 2-percent 

net excess can be carried forward to week five 

(not shown). As intended, Table 2 illustrates 

the plus/minus pattern in successive weeks of 

a reserve position managed in accordance with 
decision rules one through three.

A second feature of this reserves management 

strategy is that the current period's reserve 

position adjusted for the actual brought forward

into and carry forward out of the period (E*)5 
should equal zero. Look again at line 2 in 

Table 2. That week begins w ith an inherited 2- 
percent reserve deficiency which the 3-percent 

reserve excess more than offsets. The 1-percent 

net excess in week two is carried forward to week 

three, where it is used to partially offset that 

period's 2-percent reserve deficiency. Conse

quently, all of period two's 3-percent excess is 

actually used to offset the prior and following 

weeks' deficiencies, resulting in no opportunity 

cost or penalty/’

In summary, E’J is influenced by: (1) reserves 

management in period t-1 to the extent this 

determines the amount carried forward to the 
following week: (2) reserves management in period 

t to the extent this determines the ABF in that 

period and the amount potentially carried forward 

to period t +  1 ; and (3) reserves management in 

period t +  1 to the extent this determines the ABF 

in that period. This reiterates the point that the 

hypothesized reserves management strategy 
necessarily entails a moving three-week horizon 

centered on the current statement week.

To determine whether District member banks' 

reserves managers have varied their reserve posi
tions inversely with their potential brought 

forwards as decision rules one through three 

suggest, the following equation is estimated by 

multiple regression analysis:

[1] E, =  a„ +  aiPBFt +  a2(rf — r(1) t +  et.

This equation includes the spread between the 

Federal funds rate (rf) and the Federal Reserve 

Bank of Atlanta discount rate (r<i) as an addi

tional explanatory variable. This rate spread 

measures the difference between the bank's 

opportunity cost of holding excess reserves above 

that amount which can be carried forward and the 
adjustment cost of borrowing from the Atlanta 

Federal Reserve Bank to satisfy its reserve require

ment. The expectation is that the bank's 

reserve position w ill be inversely related to this 
variable, implying its estimated regression co

efficient (a2) should be negative. Likewise, the 

banks' reserve positions are expected to vary 
inversely and dollar for dollar w ith their potential 

brought forwards, implying the estimated regression 

coefficient of PBF (ai) should be equal to —1.

•"'In algebraic terms, E* -  E( +  ABF{ -  ABFt + 1

'Tor week Iwo, Ej =  3% and ABF-( =  PBF2) =  —2%, 
w hile lor week three, ABF3( =  PBF3>= 1°/o; therefore, 
Er. =  E, -! ABF-- -  ABFn =  3°/o -  2 Vo -  1°/o =  0.
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Table }

ESTIMATED REGRESSION COEFFICIENTS FROM EQUATION [1] FOR RESERVE CITY BANKS

DEPENDENT VARIABLE: EXCESS RESERVES AS A PERCENTAGE OF REQUIRED RESERVES

Period

Potential Brought Forward 
as a Percentage of 

Constant Required Reserves ( r f -  rd ) R 2
Standard

Error DW

October 1968-1969 0.333
(1.309)

-1.084*
(-4.266)

0.003
(0.053)

0.210 0.536 1.734

1970 0.684*
(3.158)

-1.045*
(-3.536)

-0.042
(-0.658)

0.274 0.512 2.185

1971 0.309
(1.518)

-1.260*
(-3.344)

-0.149
(-1.154)

0.249 0.545 1.909

1972 0.784
(1.664)

-1.935*
(-2.990)

0.475
(1.606)

0.175 1.313 2.333

1973 1.461*
(2.452)

-1.841*
(-4.124)

0.026
(0.136)

0.332 1.045 1.955

1974 0.812*
(2.425)

-1.837*
(-4.054)

0.012
(0.137)

0.350 0.736 1.799

1975 0.955*
(4.904)

-1.952*
(-5.906)

0.139
(0.765)

0.524 0.606 2.123

October 1968-1975 0.772*
(6.729)

-1.527*
(-9.493)

0.035
(1.221)

0.269 0.822 1.921

‘ S ta tistica lly  significant at the one-percent level
NOTE: t-statistics given in parentheses

Empirical Results

The reserves management behavior of both District 
reserve city and country member banks was 
analyzed during the period from immediately after 

the September 1968 amendment to Regulation 
D through the end of 1975. Multip le regression 
analysis was used to empirically estimate equation 

[1], using weekly data for reserve city and country 

banks. The estimated equations for yearly sub

periods are presented in Tables 3 through 6.

In each yearly subperiod, there is a significant 

inverse relationship between the reserve city 

banks' aggregate reserve position and their 

potential brought forward, both expressed as a 

percentage of required reserves (see Table 3).

As hypothesized, the regression coefficient on PBF 

is not significantly different from —1 in any 

yearly subperiod, except 1975. These regression

coefficients ranged from a high of —1.045 in 1970 
to a low of —1.952 in 1975. Table 4 contains 

empirical estimates of the dollar amount equivalent 
of equation [1]. In these equations, the dollar level 

of reserve city banks' excess reserves is regressed on 

the dollar level of their potential brought forward 

and the interest rate spread. As before, in each 
yearly subperiod there is a significant inverse 
relationship between the banks' reserve position 

and their potential brought forward.

One implication of these estimated equations 

is that a given reserve excess (deficiency) poten

tially brought forward from the previous week is 

offset by an approximately equal reserve deficiency 

(excess) in the current statement week. District 

member reserve city banks apparently adopted a 

reserves management strategy represented by deci

sion rules one through three. These banks have 

made efficient use of the carry-forward provision
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Table 4

ESTIMATED REGRESSION COEFFICIENTS FROM EQUATION [1] FOR RESERVE CITY BANKS 

DEPENDENT VARIABLE: DOLLAR LEVEL OF EXCESS RESERVES

Dollar Level
of Potential Standard 

Period Constant Brought Forward (r  ̂ -  f^) r ' Error DW

October 1968-1969 4,304.6* -0.905* 11.323 0.203 3,998.77 1.861
(3.544) (-4.203) (0.024)

1970 5,033.6* -1.112* -362.017 0.300 3,832.75 2.169
(4.660) (-4.857) (-0.780)

1971 2,850.8* -1.199* -1,150.110 0.261 4,479.71 1.920
(3.080) (-4.343) (-1.106)

1972 9,015.8* -1.571* 4,088.580 0.167 11,498.50 2.226
(3.902) (-2.992) (1.577)

1973 9,447.2* -1.971* 659.514 0.348 8,462.35 1.929
(2.489) (-5.354) (0.422)

1974 8,421.7* -1.628* 203.776 0.354 6,885.10 1.815
(3.255) (-5.410) (0.259)

1975 10,411.2* -1.616* 1,010.140 0.521 5,539.89 2.113
(8.030) (-7.470) (0.611)

October 1968-1975 6,957.6* -1.459* 242.974 0.261 7,083.30 1.903
(11.625) (-11.510) (0.987)

♦Statistically sign ificant at the one-percent level

NOTE: t-statistics given in parentheses

by viewing excess reserves brought forward no 
differently than reserves currently maintained 

and reserve deficiencies brought forward no 

differently than currently required reserves.

Empirical estimates of equation [1], in both 

percentage of required reserves and dollar level 

form, for District member country banks are 

presented in Tables 5 and 6, respectively. These 

estimates show that the relationship between the 

country banks' aggregate reserve position and 

their potential brought forward was not consis

tently inverse from year to year. In the October 

1968-69, 1972, and 1973 subperiods, the relation

ship was unexpectedly positive, though not sig
nificantly so. In 1970, 1971, 1974, and 1975, the 

relationship was inverse, although significant 

in only the last two years. One implication of

these estimated equations is that District member 

country banks did not make use of the carry
forward provision until 1974. Record high short

term interest rates (and, thereby, opportunity costs) 

in 1974 apparently induced the country banks to 

adopt a reserve management strategy represented by 

decision rules one through three, a habit they 

maintained in 1975 despite the decline in short

term rates during that year.7

’ Tables 5 and 6 do not report empirical estimates of equation
[1] for the entire sample period in light of the apparent structural 
shift in country bank reserves management behavior beginning  
in 1974. Estimated regression coefficients from such an estimation  
would undoubtedly be biased. Instead, the tables report estima
tions of equation [1] using post-1973 data, the period follow ing  
the apparent shift in behavior.
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Table 5

ESTIMATED REGRESSION COEFFICIENTS FROM EQUATION [1] FOR COUNTRY BANKS

DEPENDENT VARIABLE: EXCESS RESERVES AS A PERCENTAGE OF REQUIRED RESERVES

Period Constant

Potential Brought Forward 
as a Percentage of 

Required Reserves (f f  -  i j ) R J
Standard
Error DW

October 1968-1969 2.895*
(3.829)

0.917
(1.086)

-0.393*
(-4.718)

0.363 0.619 1.625

1970 3.085*
(6.707)

-1.026
(-1.736)

0.005
(0.079)

0.021 0.500 1.821

1971 2.516*
(4.515)

-0.744
(-0.968)

-0.305**
(-2.214)

0.058 0.572 1.118

1972 1.184*
(2.401)

1.035
(1.519)

0.283**
(2.408)

0.109 0.523 1.837

1973 1.380*
(2.883)

0.715
(1.132)

-0.087
(-1.070)

0.021 0.431 1.893

1974 2.029*
(7.543)

-0.936**
(-2.273)

-0.129*
(-2.975)

0.163 0.370 1.620

1975 1.781*
(7.865)

-0.975*
(-2.545)

-0.143
(-0.962)

0.093 0.498 2.122

1974-1975 1.827*
(11.515)

-0.932*
(-3.377)

-0.675
(-2.843)

0.131 0.437 1.942

‘ S ta tistica lly  sign ificant at the 1-percent level 
‘ ‘ S ta tistica lly  sign ificant at the 5-percent level

NOTE: t-statistics given in parentheses

There are at least two important explanations 
why District member reserve city banks made use 

of the carry-forward provisions while country banks 
did not, at least until 1974. First, managing a 
reserve position in accordance with decision rules 
one through three involves certain reserve adjust

ment costs. The costs typically take the form of a 

fixed cost8 and a variable component dependent 

upon the dollar volume of the adjustment 

transaction. Thus, the average cost of 
a reserve transaction declines as the dollar 

volume of the transaction rises. Reserve city

8A large part of the fixed cost is the salary paid to the 
reserves manager specialist and his staff.

banks tend to be larger than country banks, on 

average, meaning that a 1-percent reserve excess 
represents a larger dollar amount for the former 
than for the latter. Therefore, the transaction 
cost per dollar of reserve adjustment is smaller 
for the reserve city bank. This makes it rela

tively more profitable for the reserve city bank 

to adjust its reserve position for a given oppor

tunity cost.

When short-term interest rates rose to his

torically high levels in 1974, the higher 

transaction cost per dollar of reserve adjustment 

for country banks was no longer a deterrent and 

they were able to profitably manage their reserve 

positions more closely. Once having gained 

experience with an efficient reserve management 

strategy (possibly reducing the fixed cost element
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Table 6

ESTIMATED REGRESSION COEFFICIENTS FROM EQUATION [1] FOR COUNTRY BANKS 

DEPENDENT VARIABLE: DOLLAR LEVEL OF EXCESS RESERVES

Period Constant

Dollar Level 
of Potential 

Brought Forward f f - ' d * RJ
Standard

Error DW

October 1968-1969 32,934.0*
(4.905)

0.167
(0.208)

-3,326.73*
(-4.743)

0.271 5,730.24 1.523

1970 32,667.7*
(6.576)

-0.995
(-1.661)

-195.484
(-0.297)

0.015 5,353.52 1.782

1971 34,567.1*
(5.463)

-1.270
(-1.740)

-3,259.03**
(-2.163)

0.081 6,355.26 1.076

1972 22,279.1*
(3.245)

0.403
(0.578)

4,129.80*
(2.719)

0.107 6,726.11 1.694

1973 21,190.4*
(3.245)

0.444
(0.702)

-698.965
(-0.620)

0.022 6,128.24 1.843

1974 31,466.2*
(7.526)

-0.927**
(-2.267)

-1,770.31*
(-2.597)

0.142 5,897.17 1.600

1975 27,328.5*
(7.847)

-1.036*
(-2.647)

-2,109.97
(-0.925)

0.101 7,635.81 2.088

1974-1975 27,903.0*
(11.359)

-0.946*
(-3.369)

-638.28
(-1.733)

0.105 6,842.60 1.882

‘ S ta tistica lly  sign ificant at the 1-percent level 
‘ ‘ S ta tistica lly  sign ificant at the 5-percent level

NOTE: t-statistics given in parentheses

of the adjustment costs), country banks continued 
the practice throughout 1975 despite declining 
short-term interest rates.

This experience is analogous to recent money 

management behavior of individuals and businesses. 

From mid-1974 until early 1976, the demand deposit 

component of the money stock did not grow as 

rapidly as previous experience would suggest, 

given the growth of national income and level of 

interest rates. One explanation offered for the 

accumulated shortfall in actual money demand 

deposits relative to that amount expected is that 

the money demand function shifted downward 

sometime in 1974 in response to that year's record- 

high interest rates. Once having learned the 

technique of minimizing money balances, individ

uals and businesses continued the practice during

1975 despite falling short-term interest rates,

much the same as District member country banks 
did in managing their reserve positions.

A second explanation for the observed change 
in country bank reserves management behavior in

1974 is related to an institutional change initiated 

around that time by the Federal Reserve Bank 

of Atlanta. Beginning May 17, 1973, in its Atlanta 

office and early 1974 in its Jacksonville office, 

the Reserve Bank's Accounting Department made 

available to each member bank its daily reserve 

position and the projected amount needed 

throughout the remainder of the reserve settlement 

week. This information, which explicitly includes the 

amount potentially brought forward, was added 

to the daily reserve statement of each member 

bank in those two zones, which currently comprise 

61 percent of all Sixth District member banks and 
account for 55 percent of District required
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reserves. Armed with this necessary information, 
some country bank reserves managers no doubt 

began varying their reserve positions inversely 

with their brought forwards, thus eliminating 

excessive opportunity costs and penalties. It 

is likely, then, that this new service contributed 

to the improved reserves management behavior 
of country banks observed beginning in 1974.

A surprising result from the regression analysis 

was the insignificant relationship in each yearly 

subperiod between the reserve city banks' 
aggregate reserve position and the Federal funds- 

discount rate spread. In some years (1972,1974, 

and 1975), the regression coefficient on the spread 

variable was positive, contrary to expectations.

One explanation of this lack of relationship may 

be that the 2-percent ceiling on reserve carry-overs 

is actually no limitation at all for reserve city banks. 

For the entire sample period, reserve city banks' 

excess reserves as a percentage of their required 

reserves averaged only 0.3 percent. Therefore, 

reserve city banks were rarely in a position 
where their reserve excess or deficiency could 

not be carried over in full to the following week 
without opportunity cost or penalty, respectively. 

Thus, the contemporaneous Federal funds-discount 

rate spread, which reflects opportunity cost and 
penalty considerations, was not of significant 

importance to reserve city banks' management 

strategies.9
For all member country banks, excess reserves 

as a percentage of required reserves averaged 1.92 

percent during the entire sample period. No 

doubt the 2-percent ceiling on carry-overs was 

truly imposing for many country banks that con

sistently maintained reserves well in excess of 2 

percent of their required amount. Thus, the 

Federal funds-discount rate spread as a measure 
of opportunity cost-reserve adjustment cost 

differential should have been more rele

vant to the reserves management strategy of 

country banks in general. Looking at Tables 5 
and 6, there is a significant inverse relationship 
between the country banks' aggregate reserve 

position and the rate spread variable in three of 
the yearly subperiods (October 1968-69, 1971, and 

1974). In the other years, the relationship is 
inverse but insignificant, except for 1972 when 
there was an unexpected significant direct rela

tionship. Thus, while country bank reserves 

managers were relatively more sensitive to the 

opportunity cost of maintaining reserves well in 

excess of 2 percent of their requirements, reserve 

city banks managers were more efficient at balanc

ing reserve excesses (deficiencies) permissibly 

brought forward against approximately equal reserve 
deficiencies (excesses) in the current statement 
week, at least up until 1974. ■

Bank 
A n n o u n c e m e n ts

May 24 ,1 97 6

FIRST COMMERCIAL NATIONAL BANK
Lakeland, Florida
O pened  for business as a m em ber. Officers: Robert 
G. Wagner, president; J. Morgan Christian, vice 
president and cashier. Capital, $600,000; surplus 
and other funds, $600,000.

June 18, 1976

CENTURY NATIONAL BANK OF 

PALM BEACH COUNTY
West Palm Beach, Florida
Converted to a national bank from Northwood 
Bank of West Palm Beach.

9W hat may be of importance to a reserve city bank's reserves 
manager is his expectation of future weeks' Federal funds 
and discount rates. Lacking a reliable measure of reserves 
managers' interest rate expectations, this potential influence 
was not examined in this study. However, if expectations of 
future rates are heavily influenced by current rates, given that 
w eekly changes in the Federal funds and discount rates tend to 
be small, then their current rates could be viewed as good 
proxies for their expected future values.
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