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Amodel for cash management is presented, which

attempts to expand on a method suggested by Ronald

G. Lykins.' Answers arc provided to questions raised by
the Lykins method by a scries of simple algebraic formulas,

which can easily be solved by hand calculation. However,

the tedium of.daily computation makes the use of a corn-
.

rtuter. virtually mandatory'for using the model.

Lykins postulated two basic premises:

1. All cash over which the business officer has dis-
cretionary investment authority should be consolidated in

one operating bank account.

2. Balances shown on the books of-the bank as credited

to the institution's aXount should be kept at the minimum
required or desired level, regardless of the amount of cash

balances shown on the books of the institution.

From the second premise, it can be deduced that an
institution's books may oftcn show a negative cash balance.
However, the books of the bank, at all times reflect a posi-
tive balance in the institution's account. This results from

the difference between the time Accks are issued and the
time they are presented for payment at the bank.

Although Lykins explained his method and, analyzed the
benefits for Ohio University, certain questions remain un-
answered or the answer is tletermined by subjective judg-
ment. Such questions are: Whmshould a short-terth cash
investment be initiated? 'HoW much cash should be codt-
mined? For what period of time should ash com-
mitted? The model presented here is designed o answcr
these questions.

Ronald G. Lykins,' Studies in Management: "Techniques for
Improving Cash Management" (Washington, D.C.: National Asso-
ciation orCollege and University Business Officers, April 1973.)
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Limitations of the Model

As with any methodology, this model is subjelet to limit

tations. In certain jurisdictions, the issuer of a check war-
rants that funds are on'deposit to cover the amount of the
check. at the time it is issued; some persons question the
legality of issuing checks that cause the ledger balance on

are insti n's books to be overdrawn. Or, the institution
may have a negative cash book balance at the time of an
audit; therefore, the model should not be used without
concurrence of all interested parties. Or, in smaller towns,
it is possible that local banks may not be in a position tq
=offer facilities for short-term investment of cash. Or, it may
be politically inexpedient for an institution to consolidate

bank accounts if a long-term relationship with several
banks exists; bank balances must be maintained that are
large enough to compensate the bank adequately for ac-

count activity.
The mock designed to, give answers with a very small

degree of error forthe currcnt day. The longer the future
time span, the more the model results depend on estimates,
and this factor should be considered,in, relying on the model
recommendations. Since short-term ca-sh investments are
most rewataingp.amounts of $100,000 and above, cash
flows generated by some smaller institutions may not be
sufficient to`warrant using the model.

Methodology
The methodology adopted for solving the problem con-

sists of a series of formulas that provide the user with the
following information for the current da- y and as far into
the futurc as the user is able fo make meaningful estimates.
The mnemonic symbol shown after each item is the abbre-
viation used in the formulas an is more fully explained in
the section describing model velopmcnt.

Beginning bank bal
Beginning book balance

rw
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Dollar amount of checks paid by the.banic (CPD)
Change in short-term cash investments (INV)

In order to use the formuffis, the user must estimate the
following data for each day for which a solution is de-
sired:

Amount of the regular deposit (DEP )
Amount of the extraordinary deposit (DEE)
Amount of regular (in the normal course of business)

checks issued (CIS)'
Amount of extraordinary checks issued (CIE)

The reasons for separating both deposits and checks
issued into two items are: (1) to make more meaningful
the analysis of prior results ,as an aid for future estimates
and (2) to treat extraordinary checks issued (CIE) differ-
ently, as they are considered to have no float (that Is, they
may be expected to be presented for payment at the bank
on the day of issue ). Examples of extraordinary deposits
would be receipt of a state support check, rVceipt of a grant,
or receipt of an insurance recovery. Extraordinary checks
issued would include payment to a contractor or a disburse-

' ment for a short-term cash investrnent.
An example of one day's activity only is described in the

model development; in practice, a similar equation must be
developed for each day of the year. The numerical value
shown after the mnemonic symbol refers- to the day of the
year: for example, BBB001 is the beginning bank balance
on January 1; BBB365 is the beginning bank balance on
pdcember 31, assuming that the year is not a leap yea(.

Development of the Model

The first formula is:

Formula 1: The Basic Formula

)

INV001 = BBB001 + DEP001 DEE001 CPD001 CON

where:

INV001 is-the additional short-term cash investment
(or withdrawal from short-term cash invest-
ment) to be made on January I.

BBB001 is the beginning bank balance on January 1.
DEP001 is the bank deposit (regular) made on Jan-

uary 1.
DEE001 is the bank deposit (extraordinary) ) made

on January 1.
CPD001 is the dollar amount of checks charged to

the institution's bank account on January 1.
CON is the minimum required or desired bank

balance to be maintained.

Following the above formula, it appears that cash avail,
able for investment on January 1 (INV001) should he
equal to the initial bank balance ( BBB001 ), plus any addi-
tions for the day (DEP001 and DEEOOI ), less any
charges against the account (CPD001 ), less any balances
that the business officer should wish to leave on dsposit
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for the succeeding day's activity.
The elements in Formula 1 are determined as follows:

The amount of addition to (or.subtraction from) short-
term cash investment (INV001) is unknown and is deter-
mined by solving Formula 1. The beginning bank balance
( BBBOQI ) .is determined by Bail t communication with the
bank. The regular deposit (DEP001) and the extra-
ordinary deposit (DEE001) are determined from deposit
slips for January 1. In many institutions, posting to ac-
counts follows by several days the actual deposit. This has
no significance in utilizing the model, as the user is con-
cerned solely with the total dollar amount fof the deposit.
A second unknown in the equation is the amount of checks
paid by the bank (CPDOOlf. While this amount cannot
be determined -precisely, it is approximated very closely
by Formula 2. The-minimum bank balance required or
desired is determined by the bank and the institution; as
mentioned above.

Formula 2: Estimating Checks Paid by Bank

CPD001 = .10 C1S363 + .50 CM-64 + .40 C1S365 CIE001
(CPD365 .10CIS362 .50 C1S363 .40 Cl$364 C1E365)
(CPD364 .10 C1S361 .50 CIS362 .40 C1S363 C1E364)
(CPD363 .10 C1S360 .50 C1S361 .40 C1S362 CIE363)

where:

CIS360
through
CIS365

CIE363
through

is the dollar
'(regular) each
December 31.

is the dollar
(extraordinary

CIE001 January 1.

amount ofchecks issued
day December 26 through

amount of, checks issued
) December 29 through

Formula 2 assumes that the user has analyzed the num-
ber of days the checks are in float and has found that an
average of ten percent of the regular checks issued clear
the bank three days after the issue date, fifty percent clear
the bank two days after the issue .date, and the remaining
forty percent clear on the day after issue.

In the example, the only checks-paid figure (CPD) that
is estimated is that for checks paid on January 1

(CPD001). All other checks-paid figures (CPD) are
actual and are determined by Formula 3. Actual figures
for checks paid (CPD) are modified by the estimated
figures. For example, if actual checks paid on December 31
(CPD365) are less than estimated, it is logical to assume
that those checks not presented for payment on December
31 will be presented on January 1. Tlf checks paid on

William W. Boyles is the business manager at
the University of South Carolina, Sumter
Regional Campus. After many yeacs in the
insurance and real estate business, /4 entered
the field of higher education in 1971. He holds
an M.B.A. degree and a Ph.D. degree in Edu-
cational Administration from the *University of
Alabama.
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January I .(CPD001) are adjusted accordingly by that part
of the formula reading:

(CPD365 .10 C1S362 --.50 C1S363 .40 C1S364 CIE365)

Checks paid on January I (CPD001 ) have been cor-
rected for the. check- paying activity for the three prior days.
With a computer, this period could be extended to any de-
sired point in the past. Error in the,cstimate should be
negligible for periods of up to thirty days. However, hand
calculations 'probably would be limited to a short period,
based on analysis of the number of days that checks typi-
cally are in float. '

Tie. next stc\p is the computation of the actual figure for
checks paid by \the bank (CPD).

Fotimula 3: DOtermining Actual Checks Paid by Bank

CPD365 = BBB36$ DEP36-5 DEE365 - BB13001

Formula 3 states that the amount .of *becks paid on
Dece cr 31 is determined by the beginning bank balance
on that date (BB 365), plus any deposits on that day-
( DEP365 and DE 365), less the beginning bank balance
on the next succeeding day ( BBB001 ). Since the begin-
ning bank balance ob January I cannot be determined on
December 31, the actual checks-paid figure for the current
day cannot be determined until the following day. At that
time, it replaces the estimated figure._

Other items of information developed by the model are
dacrinined by the following formula

Formula 4: DeterminingBalences Created by
the Float

NBEL.001 = 131313001 13K13001

where:

BFLOO1 are balances created by the float on /anuary I

BKB001 is The beginning book balance on January I

Balances created by the float (BR.) are simply the
differences between the bank balance (BBB) and the book
balance (BKB) at-any particular time.

Formula 5: Determining Book Balances

Wm' DEP365 DFF365 CIS365 CIE365

The January I beginning book balance (BKB001 ) is

determined by the December 31 beginning book balance
(BKB365 ), plus December 31 deposits (DEP365 and
DEE365), less checks written on that date (CIS365 and
C1E365).

Formula 6: Estimating Beginning Bank Balance

B1313001 = B13B365 4 DEP365 DEE365 CPD365

The January 1 beginning bank balance is determined by
the December 31 account activity. This estimated figure
will be replaced by an actual figure obtained from the bank
on the morning of January I.

E4

Items Requiring a Daily Entry

Estimated Data

Possibly once a month, at the user's option, an estimate
of the following data for each day of the succeeding month
will be made:

EP regular deposit,'
DEE -- extraordinary deposit
CIS regular checks issued
CIE extraordinary checks issued

There is also another term, EEE, which
of extraordinary items.

A form similar to that depicted in Figure I should be of
help in the process. Utilizing this form, the entry for Jan-
uary 15 would be:

75-015. DEP015 .432L CIS015 CIE015 1.500,

EFE015 = Contractor Payment

recognizing that:

The year is 1975
The day is the 15th day of the year
The regirlar deposit is $432,000`
The amount of checks issued (regular) is $386,000
The amount of checks issued (extraordinary) is

$1,500,000
The explanation for issuing extraordinary checks" is:°,

Contractor Payment

le-will be noted that input and output are in millions of
dollars. Since dollar entries are rounded off to the nearer
thousand, rounding errors may develop over time. A

periodic comparison of the actual ledger balance with the
beginning book balance (BKB) will disclose such a differ-
ence. If a substantial difference exists, it may he cleared
by .entering a phantom extraordinary dposit (DEE) or
extraordinary check issued (CIE). to reconcile the two
balances.

If a computerProgram is utilized, it s tpuld be dFsigned
so that a later ;figure under a' pqrticula item will replace
an earlier entry For example, suppgse that on JanUary 10
it is discovered that, due to inclernen weather, a contrac-
tor will ,,be abont ten days late in co i pleting that phase of
the work for which the January .1 payment was sched-
uled. The January 10 entry would :

is an explanation

751010. 131313010 4.333. DEP010
CIF0I5 = 0. CIE0j5 1.500, EE

291. CIS010 .307,
15 = Contractor Payment

The entry C1E015 0 would h ve the effect of eliminat-
ing any entry for EEEOI5. A entry of DEEM 0

would have the same effect.

Actual late

The actual data items ent cd daily will be the same as
the estimated data items, wit) one exceptionthe daily be-
ginning liank balance (BBB , as determined by Formula 6.

3



To provide for accuracy for thc daily check-issued
figures and at the same time to allow the user to benefit
from the model during banking hours, it is necessary to
disc ntinue issuing checks dated the current day at some
ar wary time in the morning. To equalize the workload,
a ditional checks may 134b issued after that time, dated, and
Mailed the following day. Prior notice usually will be
given for the iguance of checks crucial to the current day,
so that payment may be scheduled in advahcc.
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Ex;raordinary
Items

Day of the
Year Month Wcck

DEP DEE CIS CIE EEE

001 1 T .458 .324 -
002 2 W .469 .201
003 3 T"' .328 - .376 - .

004 .4 F .216 1.000 .489 Matured
005 5 S - - - Investment
006 6 S - --% -

e 007 7 M .367 2.820 ,604 State Support
008 8 T .482 .316
009 9 W .358 -. ,,406
010 10 . T .29-1st - .316
Olo I 1 F .489 .281
012 12 S -
013 13 S - -
014 14 M .376 .534
015 15 T .432 - .386 1:500 Contractor
016 16 W 487 /!506 Payment
017 17 T 703 .256 .- .
018 18 1 546 .489
019 19 S

020 20 S -
021 21 M .608 .289 .835 Loan Payment
022 22 T .532 .624
023 23 W .611 .473 -
024 24 T .455 - .506
025 25 F .305 .289
026 26 S 7027 27 S -

%

028 28 M .448 .250 .516 Insurance
029 '29 T r .302 -- .614 . Recovery
930 30 W .504 .441 -
031 31 T .813 .122 2.122 Monthly Payroll
032 I F .323 .211

033 2 S - -
034 3 S - -

Figure 1

An cxamplc of the output that should be expected from
the model is shown in Figure 2. Items normally calculated
by the model are assigned arbitrarily for January I, 2, and
3 because they are based on activity of December 29, 30,
and 31, and data arc not provided for these days. The

4
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figures for January 4 and subsequent days arc calculated
using the formulas in the model. Underlined entries indi-
cate a negative balance, excepi for investments (INV),
where underlining indicates a recommendation to sell.

Entries of a Semipermanent Nature
4

In the examples presented, the minimum required or
desired bank balance (CON) is .500. The. number of days
prior to the current day used in estimation of float (FLD)
is determined by analysis of the number of days that checks
in .any significant amount arc in float. In the example,
checks arc cstimatcd to be in float for a period of three
days and this entry would be FLD - 03. In actual pracz
tice, the number of days probably would be between ten
and fourteen,

Percentage (of the dollar amount) of checks cstimatcd
to be presented for paymen/ on the current day that were
issued X days prior to the current day is symbolized by
FL %. In the cxamplc, the entry would read:

FL%01,--= .40, FL%02 = .50. FL%03 = .10

CES is the number of dayy'prior to thc current day to be
used in estimating checks paid by the bank. In the example,
three days have bcerrikstd, and the entry would be CES
03. --For thirty days,.the entry would be CES - 30. The
number of months to be displayed by the computer printoht
is DIS. For cxamplc, DIS 1 instructs the computer' to
print only the current month; D1S - 2, to print the current
month'and the next following month.

In order to give the model greater utility, there is an.
option for the user who, for legal or other considerations,
does not wish to invest the float, but wishes to keep book
balances at a minimum. For this user, prOvision is made
for "zero-balance banking" (13KM). If an entry is made for
BKM, Formula I is replaced automatically by Formula 7.

Formula 7: Minimum Balance Bunking
INV001 BKI3001 DEP001 DEE001 C1S001 - CIE001

13KM

The minimum book balance is represented by BKM.
Fot zero-balance banking, the entry would be BKM 0.

11.

Application of the Model

From an examination of Figure 2, it would appear that
thc following short-term cash investment program is' feas-
ible:

t5

1. .750 ( $750,000)

2. 3.250 ($3,250,000)

3. .300 ( $300,000)

invested January 4 to 7
((.250 to January 15)

invested January 7
(1.S00 to January 31)
( .500 to January 21)

invested January 22 to 31
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001 I ' T .756 .382 1.138 .360 .458 .3 . .354

. 002 2 W .854 .248 1.102 .726 .469 - .201 .097

003 3 T .597 .020 .577 .592 .328 .376 .267

004 4 F .333 .028 .361, .283 .216 1.000 .489 .766 Matured Investment

005 5 S - - - - -
006 6 S - - - - -
007 7 M 1.266 .699 :567 .735. .367 2.820 .604 3.218 State Support
008 8 T 3.718 3.282 .436 .242 .482 ..316 3.458

009 9 W 3.958 3.448 .510 .428 .358 .406 3.388

010 10 T 3.888 3.400 .488 .381 .291 - .316 4- 3.298

0 1 1 I I F 3.798 3.375 .423 .361 .489 - .2$1 -- 3.426

012 12 . S - - - -I- -
013 ,13 ,S - - - -i-
014 \ 14 M 3.926 3,583 .343 .511 .376 .534 -.- 3.291

015 15 T 3.791- 3.425 .366 1.714 .432 .386 1300 2.009 Contractor Payment
016 16 W 2.509 L971 .538 .421 .387 - .506 1.975

017 17 T 2.475 1.852 .623 .449 .703 .256 - 2.229

018 18 F 2.729 2.299, .430 .394 .546 - .489 .381

019 19 S - - -
020 20 S - - - - - - - '

021 21 M 2,881 2.356 .525 1.528 .608 .289 .835 1.461 Loan Payment

022 22 T 1.961 1.840 .121 .116 .532 .624 - k877"
023 23 W 2.37T 1.748 .629 .394 .611 .473 2.094

024 24 T 2394 1.886 .708 .530 .455 .506 2-% 2.019 -

025 25 F 2.519 1.835 .684 .501 .305 .289. 1.823

026 26 S - - -- -
027 27 S .... - - - - - -
028 28 NT 2.323 1.851 .472 .640 .448 .250 .5t6 1:881 Insurance Recovery

029 29 T 2.381 2.033 .348 .205 30i .614 1.977

030 30 W 2.477 1.721 .756 .504 .504 .441 - 1.977

031 31 T 2.477 1.784 .693 2.657 .813 - .122 2.122 .133 Month)), Payroll

032 I F .633 .353 .280 .331 .323 - .211 - .125

Figure' 2

In using the model as a planning tbol, it is not necessary
to wait until the day an investment is to be made to pro-
gram the'investment into the model. For example, if it is
determined on January I to p.r.ogritrrilre above investments
into the model, the following entry is necessary:

75-001, CIE004 -- .750, EEE004 Short-Term In-
vestrpent, DEE007 - 3.570,2 E-EE007 State Sup-.

2 $.750 million matured investment: $2.820 -state sup-
port.

port. Matured Investment. Short-term Investment,
CIE007 3.250,' DEE015 1.250. EEE015 -
Matured Investment, Contractor Phyment, DEE02 I
- .500, EEE021 - Matured Investment. Loan Pay-
ment, DEE031 1.800,4 EEE031 Matured In-
vestment, Monthly Payroll, CI E022 - .300,
EEE022 Short-Term Investment

3 SI 250 million invested to January 15; $.500 million invested
to January II: $1.500 million invested to January 31.

4 $1.500 illion from investment of January 7: 5.300 milflon
frOm invcs cm of January 22.

5



The results produced by these entries are shown in
Figure 3. Additional investment opportunities may be pos-
sible if facilities for overnight investments are available.

A comparison of actual and estimated balances pro-
duced by the float (BFL) will be useful. If the actual bal-
ance should consistently be less than the estimafed bolanc,
it could be an indication that the Ftderal Reserve SystOt

6
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Aheck- processing activity has been accelerated. At the
least, it will indicate to the user that estimates' of duration
of the float need revision. By supplying an accurate. esti-
mate of the amount of cash available for investment, when,
and for how long, the model should provide an iiistitution
with the means to use its cash more efficiently, resultinein
increased revenues.
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Year Month Week BBB BKB BFL CPD DEP DEE CIS CIE INV EEE

001 T .756 .382 1.138 .360 .458 .324 - .354
002 2 W .854 .248 /' 1.102 .726 ,469 .201 .097
003 3 T .597 .020 .577 .592 .328 - .376 - .267
004 4 F .333 .02g .361 1.033 .216 1.000 .489 .750 .016 Short-Term Investment

Matured itwestment r
_005 5 S - - -
006 6 S - -- - - ,

007 7 M .516 .051 .567 3.985 .367 3.570 .604 3.250 .032 Matured Investment
Short-Term Investment
State Support

008 8 T
009 9 W

.468

.708

.032

.198
.436

. .510
.242
.428

.482

.358

.316

.406
.208
.108

4 '
010 10 T .608 A50 .488 .381 .291 .316 .048

011 11 F .548 A25 .423 .361 .489 .281 .176
012 12 S - - - -
013 13 S - - - - /
014 14 M .676 .333 .343 .511 .376 .534 .041

015 15 T .541 .175 .366 1.714 .432 1.250 .386 1'.500 .009 Matured Investment
. Contractor Payment.

016 16 W .509 .029 .538 .421 .387 ' .506 .025

017 17 T. .475 .148 .623 .449 ,703 .256 - .229

-018 18 F .729 .299 .430 .394 .546 - .489 - .381

019 19 S -
020 20 S - - -
021 21 M .881 .356 .525 1.528 .608 .500 .289 .835 .039 Matured Investment

Loan Payment
022 22 T .461 .340 .121 .116 .532 .624 .300 .077 Short-Term Investment
023 23 W .577 .052 .629 .394 .611 .473 - .294

024 24 T .794 .086 .708 .532) .455 .506 - .209
025 25 F .719 .Q35 .684 .801 .305 .289 - .023
026 2¢ S ---- - - - -
027 27 S - - - -
028 28 M .523 .051 . .472 .640 .448 .250 .516 .081 Insurance Recovery
029 29 T .581 .233 .348 .206 .302 - .614 - .177

030 30 W .677 .079 .756 .504 .504 - .441 - .177

031 , 31 T .677 .016 .693 2.657 .813 1,800 .122 2.122 .133 Matured Investment
Monthly Payroll

032 I F .633 .353 .280 .331 .323 - .211 - .125
-,-' .

Figure 3
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