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INTRODUCTION

« » » too often the consumer receives savings rhetoric rather than
savings information., . . . The American pecple have a right to
compare savings plans, and to know exactly what their savings will
bring. We need clarification, not confusion, at the teller's
window,
--Virginia Knauer,
Special Assistant to the President
for Consumer Affairs

October 12, 1973

This quotation is taken from Mrs. Knauver's press release announcing
the introduction of the Administration's Financial Institutions Act of
1973 (S. 2591) which includes a special section on Truth in Savings. Mrs.
Knauer reiterates the concerns expressed by consumer leaders during a
special conference held Sept. 19, 1973 sponsored by the Office of Consumer
Affairs in cooperation with Treasury Secretary George P. Shultz and Deputy
Secretory William E, Simon to discuss the President's proposal for improv-
ing the Nation's financial system.

At this conference Dr. Richard L. D. Morse, one of 27 representatives
of consumer and public interest organizations invited to the consultation,
took the position that without full implementation of Truth in Lending and
inclusion of Truth in Savings, the purported benefits for the consumer of
restructuring the financilal system could escape the consumer, leaving even
greater confusion (U.S. Dept. of the Treasury, 1973, p. 20). Mr. Simon
recognlzed the merits of the suggestion, but said that since Truth in

Savings was already before the House (H.R. 4985) and Senate (S. 1052),
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there was no need for its inclusion in the Administration bill, Neverthé—
less, after being made aware of the importance of giving Truth in Savings
Administration backing, it was added as a special section. The addition of
Truth in Savings was featured by the Wall Street Journal in its news

coverage on the introduction of S. 2591 The Financial Institutions Act of

1973 by the headline: '"Treasury Adds 'Truth-in-Savings' Provision to Bank-
ing Package, Sends It to Congress" (Wall Street Journal, October 15, 1973).
A comparative analysis of the two legislative proposals is in Appendix A.
This was the latest in the development of Truth iIn Savings that has
evolved over an extended period. 1In 1963 The Consumer Advisory Council,
in specifying the meaning of full disclosure of credit terms, recognized
that the same rate being quoted for savings would be appropriate for credit
(Morse, 1973, p. 154). At that time the appropriateness of the annual per-
centage rate was in question; the periodic percentage rate was well accepted
for credit, but not for savings. In the late 1960's intense competition
among institutions for saving deposits and with the advent of electronic
computing facilities which permitted daily and continuous compounding,
attention focused on the yield rate, Competitive advertising of yield
rates, in what appeared to be irresponsible and gross proportions, brought
attention to the need for regulation and the ultimate issuance of Regula-
tion Q¢ (S. 1052, p. 217-23). However, it was the Pinson thesis (1970)
that brought national attention to how significantly computation methods
could affect the amount of earnings paid on active savings accounts.

Robert Harvey, Editor of Changing Times, and Dr. Morse who had

directed the Pinson study were members of the Consumer Advisory Council to

the American Bankers Assoclatlon at which meeting the Pinson study was



discussed, Mr. Harvey, upon seeing the thesis, requested an opportunity to

feature it in a future issue of Changing Times and the result was ''Maybe

We Need Truth in Savings Too' (Changing Times, 1971). Senator Hartke's
legislative aid, Howard Marlowe, recognized the challenge and within a year
the Truth in Savings Act was jointly introduced by Senator Vance Hartke

(S. 1848) and Representative Dr. Bill Roy (H.R. 8365) (conversations with
Dr. Richard L. D. Morse, 1974).

No hearings were held in the 92nd Congress. But the bill evoked
considerable interest. The American Bankers Association (ABA) polled the
state associations and concluded: (1) the amount and frequency of informa-
tion to the consumer may overwhelm him--that it is more than he wants to
know an& perhaps more than he feels are needed to know for him to make
intelligent decisions concerning his savings, (2) the term "Truth in Sav-
ings" has a certain sting to it and should be modified, (3) the cost of
disclosure could be excessive, (4) the recision section was‘objectionable,
and (5) the advertising requirements would be burdensome. In general, it
was the position of the ABA that the regulatory agencies have sufficient
authority to make any changes needed and that legislation would be unneces-
sary. Morse and Fasse, in consultation with the leadership of the Kansas
Bankers Assoclation, resolved many of the objectionable aspects of the bill
(Price, p. 5). The modified disclosure standards were incorporated in an
article by Morse and Fasse (1973).

In the 93rd Congress, the bill with most of these modifications was
introduced by Senators Hartke, Bayh, Gravel, and Humphrey (5. 1052) in the
Senate and simultaneously by Representatives Roy and Sullivan in the House

(H.R. 4985). Again, no hearings were scheduled. At the insistence of



Senator Hartke, Senate hearings were held before the Subcommittee on Con-
sumer Credit of the Committee on Banking, Housing, and Urban Affairs in
June, 1973, Dr., Morse gave the legislative history of the bill and devel-
oped the rationale for the rate disclosure requirements., He also included
with his testimony most of the printed literature on Truth in Savings, so
the Hearings constitute the most voluminous if not valuable source of infor-
mation to date about Truth in Savings (S. 1052, 1973).

The Federal Reserve Board and Federal Home Loan Bank Board endorsed
the concept of full and uniform disclosure but differed as to what should
be disclosed; the FRB favored the APR and PPR, but the FHLEB favored APR
and APY, Banking and savings and loan representatives testified that
legislation was unnecessary because sufficient power was vested with the
regulatory authorities. They also disagreed that all information required
for disclosure by the bill was necessary and were concerned that disclosure
" of it would entail undue cost to the financial industries. The subcommit-
tee recommended the bill to the full Committee and at the same time wrote
the Federal Reserve Board requesting that it study the possibility of
developing a simplified method of interest computation. The Federal
Reserve Board study begun February 3, 1974, is scheduled to be reported in
June 1974, Thus, the status of legislation is pending.

American consumers saved $54.8 billion or 6.2% of their disposable
incomes in 1973, yet countless savings decisions were made without access
to the "facts of life" of savings accounts (U.S. Department of Commerce,
1974). The American savings scene is clouded by two deficiencies: (1) lack
of standard terms to describe savings account features, thus limiting their

comparison, and (2) lack of regulations requiring savings institutions to



disclose to consumers all of the terms and conditions related to the deter-
mination of earnings on savings accounts. As a result, conscientious con-
sumers cannot judiciocusly choose and effectively manage their personal
savings accounts,

This manuscript represents the fifth In a series of studies under-
taken at Kansas State University to examine the inadequaciles of current
savings disclosures. The first study was undertaken by Pinson (1970) to
determine the methods used to compute earnings on passbook accounts and the
effect that computation methods and other variables have on the amount of
earnings actually paid., The study by Osbaldiston and Morse (1971) was an
analysis of the adequacy of information disclosed in savings advertise-
ments. For his in-depth case study of an individual savings account, Price
(1972) assessed the adequacy of information provided by the savings pass-
book itself, advertisements, and through personal correspondence in
verifying the earnings paid to the account. Frey (1973} surveyed consumer
practices in verifying passbook savings and accounts and in selecting
savings plans. This study focuses on the need for adequate disclosure of
savings terms and conditions for purposes of verifying earnings accruing to
consumer passbook savings accounts.

Since 1962, three presidents have affirmed the consumer's right to be
informed (President Kennedy's Message to Congress, March 15, 1962).
Adequate Information must be readily available to consumers if they are to
make enlightened choices and act responsibly. This fundamental concept is
an Integral part of the basic philosophies of measures such as Truth-in-
Lending, Truth-in-Packaging, Truth-in-Advertising, Truth-in-Insurance, and

Truth~-in-Savings.



The traditional approach to savings and investment education has been
one of alerting the consumer to recognize three charactéristics of a savings
plan: safety, liquidity, and the rate of return. The first two character-
istics are easily determined by the consumer-shopper; safety refers to
accounts being insured by the Federal Deposit Insurance Corporation (FDIC)
or Federal Savings and Leoan Insurance Corporation (FSLIC); and liquidity
refers to the availability of funds to the consumer., The third character-
istlc, rate of return, is more difficult for consumers to discern.

Institutions frequently use two rates, the annual percentage rate and
the annual percentage yield, to describe the savings plan being offered.
The APR is the most commonly quoted rate and the APY reflects the frequency
of compounding and length of year. Although maximum rates for savings
accounts are prescribed by law, not all financial institutions pay this
maximum rate. Furthermore, the actual rate pald may be less than the
advertised rate.

Lavely investigated regular savings deposits of Indiana commercial
banks to determine the differences between the nominal rate quoted by
institutions and the effective rate actually paid by institutions. Most
of the 138 banks responding to the questionnaire had nominal rates of 4.0%
“and 4,5%, but the effective rates actually paid by the banks during the“;”-
previous year ranged from 2.90% to 4.71% as indicated by the banks' own
calculations. On the average, depositors‘received .40 percentage points
less than the quoted rate (Lavely, 1973, p. 20).

In 1917 Wolfe revealed how banks could advertise one rate and
actually pay another. Such "impossible generosity" was accomplished by

"doctoring" the balance:



« « + for instance, a deposit made the third of the month does

not begin to draw interest until the first of the following month.

Or again, if the balance variles from day to day, interest is

allowed on the minimum rather than on the average balance. The

result is that the depositor actually receives no more interest

at "4%" than he would have received at 2% according to better

methods. Let it be understood, however, that there is nothing

unsound or unwarranted in making interest calculations according

to the methods above described. The objectionable feature is that

there 1s an element of deception involved, and competition on these

lines is both unfair and unethical. . . . (Wolfe, 1917, p. 235).
Wolfe held that consumers had a responsibility to verify their accounts but
added, "as a rule, the average depositor is unable to check the correctness
of interest calculations, with the result that banks sometimes take advan-
tage of this lack of technical knowledge by advertising one rate and
actually paying another" (Wolfe, 1917, p. 235).

The complexities in computing interest had their origin in less
affluent times when financial institutions struggled to attract and main-
tain deposits. Federal insurance to assure the safety of deposits had not
been established. Small deposits and frequent withdrawals were less lucra-
tive for the institutions, so conditions were established that would either
encourage the saver to make larger deposits or penalize the saver for with-
drawing his money. Harris mentioned that some banks placed a minimum
figure for balances, since otherwise a "raft" of very small accounts would
be expensive for the financial institution to process (Harris, 1915, p.
126).

According to Drebin (1963) excess savings account activity 1s costly
to banks. With the ultimate goals of increasing the average account
balance, decreasing the volume of transactions, and lengthening the life of

savings accounts Drebin offered six plans for increasing bank profits from

savings accounts: (1) impose account restrictions such as minimum



balances, limi;ing the number of free transactions, or threatening to close
an account because of excessive withdrawals, although Drebin warned that
the goodwill of the public might be lost 1If such measures were adopted;

(2) add interest incentlves, such as offering to pay interest on accounts
with a balance of $500 or larger, or raising the interest rate; (3) offer
prizes and promotional efforts to attract additional deposits; (4) offer
additional services and conveniences to bank customers as an enticement to
save; (5) change interest computation methods within the limits established
by Regulation Q; and (6) assess service fees such as annual maintenance
fees, transaction charges, or fees for accounts closed before the end of
the normally expected account life,.

Interest computation methods used by savings institutions are
numerous., Over 50 methods of calculating earnings at the same annual
percentage rate were reported in a survey conducted by the American Bankers
Association (ABA) in 1925 (Sutcliffe et al., 1930, p. 314). Cohen and
Hanson (1958) cited an ABA report published in 1958 which indicated that
over 100 different methods were in use. A 1960 survey reported at least
14 different basic methods (Cox, 1966), and a survey conducted by the ABA
in 1964 concluded that there are at least 54 ways in which interest is
commonly computed. The results of a current ABA survey have not been
published.

Because savings institutions are not required to disclose all of the
facts relating to interest computation, few consumers are aware of the
magnitude of difference one method may produce over another. Pinson sur-
veyed banks to gain an understanding of the various terms and conditions

affecting the interest paid on savings. She constructed a comprehensive



schedule of questions to obtain a fair description of the methods and terms
governing savings accounts of banks. Although she succeeded in getting
answers, she did not feel confident that the banker was fully knowledgeable
or able to communicate with her. To test the accuracy of their communica-
tion, she developed a standard activity pattern of deposits and withdrawals.
Two identically described systems should produce identical earnings.
Initially, she calculated the earnings for the activity pattern by five
basic methods using 40 different combinations of specific variables that
can alter savings yield. Earnings for the 40 systems varied 171% between
the highest and lowest-paying systems even though the same 6% annual rate
of interest had been used in the computations., When seven savings institu=-
tions were requested to identify from the 40 systems, the system used by
their institutions, all reported different systems from those described by
Pinson. Yields calculated by the savings institutions had a 186% range
between the highest and lowest paying systems (Pinson, 1970).

Consumer faith and trust have sustained the savings systems in the
United States over the years. The prevélence of this faith was documented
in a recent study by Frey (1973) in which she interviewed a sample of upper
middle class households in Topeka, Kansas to assess consumer practices in
checking the accuracy of earnings paid to their savings accounts., Of the
95 who affirmed that their earnings were correct, more than half believed
that if the amount shown on Form 1099 or on a statement issued by the
savings institution agreed with the amount posted in the passbook, then no
error had been made by the institution in calculating earnings. Only three
of the consumers surveyed had checked the actual calculations. When asked

their reaction to the amount of information savings institutions supply to
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consumers about savings accounts, nearly all expressed belief that suffi-
cient information was provided or accessible, thus demonstrating consider-
able faith and trust in financial institutions and little awareness of the
complexities of the savings issue.

Savings advertisements as a valid source of information were scruti-
nized Intensely by Morse from 1966 to 1969, and as a result the Federal
Reserve Board issued Regulation Q governing advertising. Sixty-one docu-
ments related to advertising adequacy are reprinted in the Hearings on
5. 1052 (p. 173-217). Subsequently, advertisements were examined by Pinson
(1970), Osbaldiston and Morse (1971), and Price (1972) for their value to
consumers as a source of information. Pinson found a confusing array of
different terms used to describe savings plans and a lack of factual
information. Osbaldiston and Morse analyzed advertisements from fourteen
major newspapers during a twelve month period and.graded the ads according
to the completeness of information provided the consumer. More than one-
half (53%) provided inadequate information according to the criteria
established., Neither size of advertisement nor type of institution was
related to information adequacy., Price surveyed advertisements from one
savings and loan institution appearing over a 42 month period to determine
if information needed by a consumer concerning earnings payable on saviﬁég
accounts was disclosed in the advertisements as implied by the institution.
All 164 advertisements were judged to be inadequate in the information dis-
closed. None gave sufficient information to enable a consumer to verify
earnings accruing to an account.

When a consumer chooses to save money and places it with a financial

intermediary for safekeeping and monetary return, he enters into a
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contractual relatlionshlp with that institution. In writing about the
practical cperations of bank management, Corns maintains that "every person
who does business with a bank generally does so because of an agency,
fiduciary, debtor, or creditor relationship founded on a contract" (Corms,
1962, p. 308). The consumer has a right to expect full disclosure of the
details of the contractual agreement so that he may fulfill his obligations
relative to that contract. To permit rational decision-making and to
exercise consumer responsibilities relative to the savings contract, con-
sumers need information at three important times, according to Morse and
Fasse (1973, p. 159):

1, at the time the consumer is shopping for a savings institution

in which to place his funds so he can select the one which best

meets his needs and thereby fulfill his responsibility of rewarding

that savings institution;

2. during the life of the contract so he can exercise his

responsibility to take advantage of opportunities in the market

as they arrive; and,

3. vwhen earnings are paid, to fulfill his responsibility to
verify his account.

The focus of this thesis is on the third point, namely, the verifica-
tion phase. The Truth in Savings Act, in anticipation of the need of
consumers to have ready access to facts essential for verifying accounts,
requires in Section 6 (b) that the following be disclosed with any earnings
report, and annually: (1) the amounts of earnings paid, (2) the annual per-
centage rate, (3) the periodic percentage rate, (4) the principal balance
to which the periodic percentage rate was applied, and the method by which
that balance was determined, (5) any charges . . . , and (6) anything else

that would or could affect the rates or earnings.
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These disclosure requirements are directly comparable with those cur-
rently required by financial institutions on their credit accounts. In
Appendix A appears a preclse comparative analysis of Truth in Savings and
Truth in Lending provisions. Many of the financial institutions or their
representatives take the position that such disclosure requirements are
impractical; not feasible, burdensome, costly, or unnecessary. But never-
theless for the consumer wishing to validate his accounts; these disclosures
are essential.

The responsibility for checking the accuracy of earnings clearly
rests with the consumer, The Federal Deposit Insurance Corporation (FDIC)
when pressed In this matter stated that it depends on consumers to validate
the earnings paid to individual bank deposits:

We also agree that the federal bank regulatory agencies are unable
to routinely validate the interest paid on individual deposit
accounts and that the gap in this area can best be filled by the
consumer. Since limitations on personnel preclude us from doing
more than making a spot check on individual accounts from time to
time, we must rely heavily on a bank's customers to call irregu-
larities in their accounts to our attention (FDIC letter of August
18, 1971 in S. 1052, 1973, p. 234).

The need for emphasizing disclosure for purposes of verification can
be illustrated by a number of examples:

One consumer discovered a 16% discrepancy between earnings that had
been paid to two identical accounts malntained in the same institution.
Both accounts had been opened at the same time and with identical deposits.
COne paid $18.96 and the other $22.04. Once brought to the attention of the
institution, both accounts were credited with the correct amount of earn-
ings, $22.04 (Morse et al., 1973, p. 159). If the accounts had not been

identical, the discrepancy may well have gone unnoticed. Follow-up

correspondence revealed that the contract terms were inadequate to
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reconstruct thg earnings calculation, that the factors used were not
comparable with those used by the iInstitution and that the regulatory
authorities were not disposed to discover the error. This series of cor-
respondence is documented in the Hearings on S. 1052 (1973, p. 223-226).

Price attempted to verify the earnings paid to a bonus certificate
and companion passbook, but found the information on both insufficient for
verifying the earnings. Only after extensive correspondence with the sav-
ings institution to determine how earnings had been derived could the
payment of inte;est to the accounts be reconstructed (Price, 1972).

In a statewide survey conducted by 82 Kansas State University graduate
students in 1971, respondents were requested to verify the earnings paid to
thelr own accounts, but only 397 were able to verify earnings to their
satisfaction. They reported that lack of sufficient information regarding
the payment of interest prevented verification (Morse and Fasse, 1973, p.
159).

This researcher, in attempting to verify earnings of an account
believed to compound earnings daily, discovered that earnings were actually
computed daily and compounded semi-annually., Verification was possible only
after an exhaustive consultation with institution personnel (S. 1052, 1973,
p. 414).

One consumer corresponded over a five month period with a certified
public accountant firm charged with auditing the accounts of a savings
institution, requesting that they verify earnings paid to a very actilve
savings account. The request was refused (S. 1052, 1973, p. 414).

During the Senate hearings on S. 1052, the California Savings and Loan

League representative cited a hypothetical savings model to illustrate the
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system used by‘her institution in computing earnings and what would be
required to comply with S. 1052, She itemized those facts she believed
would be required for purposes of verification under S. 1052 (1973, p. 467).
Not only was some information required by S, 1052 missing, namely, the APR
and the PPR, but two conflicting methods for determining the principal
balance eligible for earnings were specified. The use of two conflicting
methods for determining the amounts eligible for earnings presents an
insoluble problem. The researcher has written for clarification of this
apparent conflict, but has received no reply. Thus even this account
exhibited by a major industry representative cannot be verified.

Two efforts have been made to develop model formats for financial
institutions in compliance with S, 1052, Fasse edited an actual savings
and loan statement to include those words and phrases and other disclosures
required, thus proving at least to his satisfaction the practicality of
this bill (S. 1052, 1973, p. 414). This researcher developed a sample
disclosure statement to give a visual presentation of what would be required
under S. 1052 (S. 1052, 1973, p. 159).

No study had been given to the procedures for verifying accounts and
the significance of verification. It was in keeping with this felt need

that this study was undertaken.



OBJECTIVES

1. To determine whether a need exists for consumers to verify their own
passbook savings earnings, as measured by the frequency of agreement of

posted earnings with verified earnings and the magnitude of the discrepancy.

2. To examine whether need varies by type of institution, level of account

activity, method used to compute earnings, and size of account.

3. To measure the magnitude of difference between earnings computed by the
DIDO method and earnings computed by the various methods employed by savings

institutions.

4, To assess the communications gap between savings institutions and

consumers regarding the terms and conditions of thelr savings contracts.

To accomplish these objectives, a system for verifying earnings must
first be developed and tested for a reasonable variety of contractual condi-~
tions in current use, Alse, a method for obtaining passbook savings records
and information regarding the terms and conditions of the savings contract
must be developed. The development and testing of verification systems and
methods used to obtain savings records for verification are discussed in the

Procedure.

15



PROCEDURE

The ability to verify earnings which have accrued to a savings
account during an interest-paying peried is directly related to knowledge
of the specific variables affecting the computation of those earnings. A
survey of earnings computation methods in current use was made to gain a
better understapding of prevailing conditions. Systems to verify passbook
earnings were developed and first tested on hypothetical and then on a few
actual cases. Finally, passbook savings records were collected in suffi-

cient number for testing the verification systems.

Development of Earnings Verification Systems

Survey of prevailing earnings computation methods

A search was conducted to collect materials revealing ways in which
savings account earnings are computed., Examination of savings passbooks
and earnings statements, conversations with local savings institution
personnel, communication with the Kansas Bankers Association and the Kansas
Savings and Loan League, and review of literature constituted the methods
employed in the search for information.

Numerous savings passbooks and statements belonging to the researcher
and other assoclates were analyzed, but none indicated ways in which the
consumer might verify the earnings aceruing to his account. Savings state-
ments frequently contained the phrase, 'please verify this statement and
report any difference immediately," but no further explanations were gilven

16
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to enable the saver to verify the earnings paid., Furthermore, savings
passbooks provided little or no useful information for verifying the
account. For example, San Diego Trust and Savings Bank stated: '"interest
will be computed and credited to thils account as of January 1, April 1,
July 1, and October 1, at a rate, and on the conditions prescribed by the
Board of Directors."

Varilous accounts accessible to the researcher were studied to deter-
mine how earnings had been calculated. Verification was attempted, but
usually the result was unsatisfactory despite appeals to savings institu-
tion personnel for clarification. One exception was an account for which
earnings were computed daily. Once the difference between earnings "com-
puted daily" and "compounded daily" was explained, verification of the
account was possible. A report of this experience which involved persis—
tent interrogation of five people is cited in the published hearings on
Truth-in-Savings held in June 1973 (S. 1052, 1973, p. 414). Other conver-
sations revealed a general reluctance to discuss or demonstrate verification
procedures and a tendency to claim ignorance when earnings were computer
determined., Only those persons familiar with computer operations were
found to be conversant about exact computationgl procedures. Institution
personnel seemed better equipped to discuss general terms and conditions of
savings accounts than to assist the saver in verifying a particular account.

A determined effort was made to work directly with banking and
savings and loan representatives to obtaln from them or through them
information about the variety and extent of usage of passbook computation
methods. The Kansas Bankers Association's president referred the request

to his own bank, the Commercial National Bank of Kansas City, Kansas. They
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provided a full and detailed disclosure of the four basic ways by which
accounts are handled and earnings are computed for the more than forty
institutions serviced by that bank. The Kansas Savings and Loan League
office did not provide information, preferring instead to conduct its own
survey and study. Copies of documents related to industry cooperation are
contained in Appendix B,

Literature was reviewed to locate specific examples of computational
procedures. Pinson's treatment of the variables which determine yield
(earnings) clearly illustrated the computations of various methods
(Pinson, 1970). Sutcliffe's chapter on dividends included a reprint of
the results of a 1925 study conducted by the American Bankers' Association
(ABA) on methods of computing interest on savings accounts in banks Iin the
U.S. (Sutcliffe, 1930). More than 50 interest computation methods were
described in detail. Sutcliffe's chapter on mechanical bookkeeping
described the method to be followed by the Burroughs Posting Machine
(Suteliffe, 1930, pp. 210-211):

In order to avoid the task of computing interest at the close
of the interest period, a number of banks figure interest daily.

At the start of the interest period they compute from a table

the amount of interest each savings account balance will earn

if there are no deposits or withdrawals during the interest period.
They enter this amount in the interest column on the ledger card.

The interest lost on any withdrawal during the period is
subtracted from the Interest balance; the interest earned on any
deposit to the close of the interest period 1s added. Thus the
interest balance is kept up to date and at the close of the
period no further interest calculation is necessary.

This description was of special interest to the researcher because it

closely resembles one of the earnings verification systems developed and

reported in Appendix G.
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This preliminary search for information: (1) revealed some problems
consumers could encounter when attempting to verify earnings; (2) identi-~
fied from the literature a variety of interest computation methods;

(3) described in detail four earnings computation methods in current use
by a major bank; and (4) made manifestly clear that the variables essential

for verifying earnings must be identified.

Identification of variables affecting earnings verification

Variables related to earnings comﬁutation and verification were
identified and organized in the format of the basic simple interest
formula, I = PRT. 1In the formula, I refers to the amount of interest
(earnings); P refers to the prineipal amount upon which interest 1is paid;
R refers to rate and is usually expressed as a percentage; and T refers to
the time period for which the rate pertains. Figure 1 illustrates the

variables which affect earnings computation and verification.

Interest

Interest and earnings are used interchangeably and refer to the
amount of money accruing to a savings account as compensation for the use
of funds on deposit. Interest is determined by the amount of prinecipal
eligible to earn interest, the rate of interest, and time, A variety of

variables influence prinecipal, rate, and time.,

Principal

The principal may or may not be the same as the amount on deposit
because some funds on deposit may not be eligible to earn interest,
Deposits eligible for earnings are affected by the size and timing of

transactions, methods of computing interest, and specific institutional
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requirements. The following must be identified and considered in determin-
ing the eligibility of principal for earnings:

Beginning balance. The beginning balance is the amount of money on

deposit at the start of the period.

Transactions amounts. The amounts of any deposits or withdrawals

occurring during the interest-paying period.

Principal balance eligible for earnings ~ bookkeeping methods.

Pinson (1970) listed five basic methods for determining the principal
balance eligible for earnings. These five basic bookkeeping methods are:

1. Low balance. Only the lowest balance on deposit during the
interest period is eligible for earnings. Deposits in excess of the lowest
amount do not qualify for earnings. A variation of this method is the
monthly low balance method.

2., FIFO, applied to beginning balance. FIFO stands for first inm,
first out. Withdrawals, regardless of when they occur, are deducted first
from the beginning balance for the interest period, and later from subse-
quent deposits. The effect of this system is loss of interest on with-
drawals from the beginning of the period rather than from the actual
withdrawal date,

3. FIFO, applied to first deposits. Instead of being deducted from
the beginning balance, withdrawals are deducted first from the first
deposit made during the interest period, and later from subsequent
deposits. The effect of this system is loss of interest on withdrawals
from the time of the first and subsequent deposits rather than from the

actual withdrawal date.
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4, LIFO. LIFO stands for last in, first out. Instead of being
deducted from the beginning balance or first deposit, withdrawals are
deducted first from the last deposit made before the withdrawal, and later
from previous deposits., The effect of this system is loss of Interest on
withdrawals from the time of the last deposit rather than from the actual
withdrawal date.

5. DIDO, DIDO stands for day in, day out. This system pays interest
for the actual number of days money remains on deposit, Eligibility for
earnings origiqates on the day of deposit and ceases on the day of with-
drawal.

Average daily balance. The average daily balance for the interest-

paying period is determined by dividing the sum of the principal eligible
for earnings each day by the total number of days in the period.

Minimum transaction size requirement. Some institutions require

deposits to be of a certaln size before they are eligible for earnings.

Minimum balance requirement. Some institutions require a minimum

account balance to be maintained for the account to be eligible to earn

interest.

Rate

Rate and time are intimately related since rate in the formula is the
percentage rate per unit of time. Since it is the rate for the period, it
is referred to as '"the periodic percentage rate.'" TFrom this rate are
derived, other rate expressions such as '"the annual percentage rate'" and
"the annual percentage yield."

Perlodic percentage rate. The PPR 1s the rate applied to the princi-

pal balance for the period to determine the amount of earnings for the
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period., The PPR is rarely disclosed to the consumer, despite its common
usage 1In computations., It can be derived from the quoted annual percentage
rate by dividing it by the number of periods in the year.

Annual percentage rate. The APR is the most commonly quoted rate,

but is not the rate used for computing earnings except in the unique case
in which there is no compounding. The periodic percentage rate, multiplied
by the number of periods in a year, will equal the APR for that periocd.

Compounding frequency. The compounding frequency identifies how

often earnings are actually determined and added to the prinecipal balance
to form a new principal amount. If compounding is done annually, this
would be referred to as simple interest, However, earnings can be com-
pounded semi-annually, quarterly, monthly, weekly, daily, hourly, by the
minute, second, or infinitesimally smaller time units, in which case it is
known as "continuous compounding."

Annual percentage yield. Annual percentage yleld expresses, as a

percentage, the amount of earnings which would accrue in one year to a
principal amount of $100 as a result of the successive applications of the
periodic percentage rate at the end of each period to the sum of the
principal amount plus any previously accrued earnings. The APY, like the
APR, is not a functional rate used for earnings computation, but it does
reflect the effect of compounding frequency and length of calendar year
used in computing earnings. A table showing the APY for selected annual
rates and frequencles of compounding for a 365 day year 1s in Appendix C,

Factors. Factors are decimal expressions of the rate-time relation-
ship for a principal amount of $1.00, They are used by some savings

institutions to facilitate the computation of earnings. Since the factor
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represents the earnings for $1 of principal for a given time and rate,
earnings for any other principal amount are readily determined by multipli-
cation, The availability of factors relieves the financial institution of
the need to figure compound earnings for each rate and time for each
principal amount. For interest compounded within an interest-paying
period, a table of compound interest factors is constructed, and if there
1s no compounding within the period, a table of simple interest factors is
constructed. No standardized table of compound interest factors for use by
all savings inspitutions has been authorized (Morse and Fasse, 1973). As a
result, many institutions have constructed their own tables, and therefore,
diécrepancies between earnings computed using different factors can occur.
Selected pages from the factor tables published by Commerce Bank of Kansas
City, Missouri, list compound daily factors for a 360 and a 365 day year at
5% and are reproduced in Appendix D. The factor tables constructed for use

in this research are in Appendix E.

Time

Time is an integral and essential element. The periodic percentage
rate is uniquely related to a time period. 1If the rate is to be expressed
in annual terms such as APR or APY, then the length of year and number of
time periods per year become essential.

Length of year. A calendar year may consist of 360, 365, or 366 days,

depending on institutional practices {Code of Federal Regulations, Title
12, Section 217.3(e)). The Truth-in-Savings bill recognizes only the 365
day year. The periodic percentage rate, the annual percentage rate, and

the length of year are interrelated. TFor a given APR, the PPR 1s higher
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for a shortened year of 360 days and if this higher PPR is paid out over a
full 365 or 366 days, the amount of earnings is greater.

Beginning and closing dates of perlod. The beginning and closing

dates for an interest period must be identified in order to establish the
length of the period.

Length of interest period. The exact length of time in an interest-

paying period must be identified and may be measured in days, weeks, months,
quarters, or semesters., When measured in days, care must be taken to
determine if a Period extends from the beginning date through or to the
closing date for the period, Periods may not coincide with expected
calendar quarters or semesters, and the number of days in each may vary.

For example, there are 181 days from January lst through June 30th, and 184
days from July lst through December 31st. Customary calendar quarters
contain 90, 91, or 92 days.

Posted dates. The dates shown in the passbook may reflect only the

date the bookkeeper entered the activity in the passbook, regardless of the
fact that the activity may have occurred on some other date. Or, the
posted date could meaningfully disclose the date the deposit or withdrawal
is recognized. Since no standards presently exist, the posted dates must
be regarded with caution.

Effective transaction dates. Since posted dates may differ from the

dates recognized as effective, the effective transactlon dates must be
determined before earnings can be verified. Some savings institutions
honor transactions made before a certain hour as effective for that day,
while transactions made after that hour become effective the next business

day.
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Earnings crediting dates. Earnings may be credited to an account

several days before the end of the period, on the last day of the period,
or on the first day of the next period, Regardless of when they are
credited, they usually reflect the interest earned for the entire interest-
paying period. Earnings may be compounded more frequently than they are
credited, For example, an institution may compound earnings daily, but
credit them only quarterly. Earnings would be available to the saver only
on or after the crediting date.

Grace daz;. Deposit and withdrawal grace days may be offered by some
savings institutions., Earnings deposited by a certain date each month or
period may earn as if deposited on an earlier date, such as the first day
of the month or period. Withdrawals made during a certain period, usually
during the last few days of an interest-paying period, may not lose earn-
ings. Likewise, deposits made during this final period may or may not
begin to be eligible for earnings until the first day of the next period.

Minimum time requirements for deposits. Some institutions may

require that new deposits remain on deposit for a specified length of time

before they may be eligible for earnings.

Other variables
Any other variables which increase or reduce the amount of earnings
need to be identified,

Charges and penalties, Charges may be made for activity in the

account to discourage excessive withdrawals or deposits from an account
during a specified period of time. Also, the methods of deducting charges

or penalties must be identified. For example, institutions may deduct
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charges from the principal amount either before or after determining earn-
ings for the period.

Premiums and gifts. Rewards are often offered to entice consumers to

open a new account or increase deposits of an old account. They vary in
attractiveness and value, Their availability may fluctuate, depending on

competition and the need for funds,

Earnings verification systems

The purpose of developing a standard earnings verification system is
to provide a procedure that can be used to verify earnings paid to any
savings account. Such a system should be: (1) easy to use and not require
special equipment, except for convenience; (2) generally applicable to any
earnings payment system; (3) reliable, that is, produces identical results
if repeatedly used to verify an account; and (4) valid, that is, correctly
applies the terms and conditions governing the payment of earnings for a
given account.

Three verification systems were developed to accommodate the vari-
ables which affect the computation of earnings paid on passbook savings:

(1) the Average Daily Balance System (ADBS)--a periodic percentage rate or

a compound interest factor is applied to the average daily balance for the

interest period; (2) the Accrued Earnings Potential System (AEPS)--the

earnings potential to the close of the period of the beginning balance and
each subsequent transaction are computed and summed; and (3) the Low

Balance System (LBS)--a periodic percentage rate or compound interest

factor is applied to the lowest balance for the period. Primary attention
was focused on the development of the first two systems, since they are of

more universal application.
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Average Daily Balance System (ADBS)

This system involves two steps: (1) an average daily balance for the
interest period is determined, and (2) a periodic percentage rate or an
interest factor is applied to this figure. Compound and simple interest
factor tables constructed for use with this system appear in Appendix E.
The average daily balance is obtained by dividing the total dellar days,
that is, the sum of the products of principal (dollars) and time (days) by
the number of days in the interest-paying period. On page 33 is an example
showing how wi;hdrawals are assigned negative dollar days and the begin-
ning balance and deposits are assigned positive dollar days to arrive at
total dollar days. Detailed procedures for the use of this system are in

Appendix F.

Accrued Earnings Potential System (AEPS)

This system involves two stages: (1) The periodic earnings potential
of the beginning balance and each subsequent transaction are computed. The
earnings potentilal is the future value of each transaction for the remainder
of the period at an assumed rate and compounding frequency. (2) Total
earnings for the period are obtained by subtracting the negative earnings
potential figures for withdrawals from the sum of the positive earnings
potential figures for the beginning balance and deposits., Such calcula-
tions are tediously performed by hand, but the use of the Hewlett-Packard
calculator (Model HP-80) simplifies the task. Less sophisticated
calculators can be used 1f factor tables are available. Detailed proce-

dures for the use of this system are in Appendix G.
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Low Balance System

Earnings are computed by multiplying the lowest balance for the
period by the corresponding periodic percentage rate or factor for the
period, The system 1s also suiltable for use with the monthly low balance
system whereby the lowest monthly balances are eligible for earnings
instead of only the lowest balance for the entire period. A copy of the
worksheet and detailed procedures for the use of this system are in

Appendix H.

Unique features of the earnings verification systems

Two unique features were incorporated in the verification systems to
facilitate the identification of the length of time the principal is
eligible for earnings: (1) a Julian numbering procedure, and (2) a "days
to end of period" determination.

Julian days. A Julian type numbering scheme for identifying dates
during the interest-paying period eliminates the tedious determination of
time intervals using the Gregorian calendar. Calendar dates are numbered
consecutively from 1 through 365 or 366 beginning with January 1 (see
Appendix I). It would be as convenient to begin the numbering with the
first day of the first interest period of the year, or to begin each new
period with number one. This numbering system facilitates identification
of the exact length of the interest-paying periods and determination of
time between transactions.

The Julian numbering process is illustrated in Table 1. Each posted
date was assigned a Julian number and the length of the interest-paying
period determined by subtracting the Julian number corresponding to

April 1 (91) from the Julian number corresponding to the first day of the
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next period, July 1 (182)., This 91 day period is the total number of days

in the three-month quarter of April (30), May (31), and June (30),

Table 1. Julian days.

Posted date Julian Deposit Withdrawal Earnings Balance
April 1 91 500.00
April 9 a9 100.00 - - 600.00
May 3 123 100.00 - 2 700.00
June 15 166 - 50.00 - 650.00

The Julian numbers may be adjusted tc reflect effective transaction
dates if they differ from posted dates. For example, if the account in
the example above had ten grace days per period, the April 9 deposit would
have been assigned a Julian number of 91 to reflect the effect of the grace
period., A separate column for adjusted Julian numbers might be warranted
in actual practice,

Days to end of period. Given the effective transaction dates,

transaction amounts, and boockkeeping method, the length of time the princi-
pal is eligible for earnings is readily determinable, Both the Average
Daily Balance System and the Accrued Earnings Potential System employ a
"days to end of period" concept. 'Days to end" represent the length of
time the beginning balance and each transaction either remain on deposit

or are withdrawn from the account, that is, are eligible or ineligible for
earnings. They are figured by subtracting the Julian number of the begin-
ning balance and each transaction from the Julian number of the first day
of the next period. Table 2 illustrates the '"days to end' concept.

Julian numbers were subtracted from 182, the number corresponding to July 1,
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the first day of the next period., The beginning balance will earn interest
for 91 days, the first deposit for 83 days, the second deposit for 59 days,

and the withdrawal will lose 16 days' interest,

Table 2. Days to end.

Posted date Julian Deposits Withdrawals Days to End
April 1 91 500.00 (beginning bal.) 91
April 9 99 100.00 - 83
May 3 123 100.00 - 59
June 15 166 - 50.00 16

Adjustments in the ''days to end" figures are necessary for with-
drawals when the LIFQ or FIFO bookkeeping methods are used. No adjustment
is needed for the DIDO method. Table 3 illustrates the ''days to end" con-

cept for all four bookkeeping methods,

Table 3. Days to end - DIDO, LIFO, FIFO systems.

Days to End
Posted date Julian Deposits Withdrawals DIDO LIFO FIFQ FIFO
fd bb
April 1 91 500,00 (beginning bal,) 91 91 91 9l
April 9 99 100.00 = 83 83 83 83
May 3 123 100.00 - 59 58 59 59
June 15 166 - 50.00 16 59 83 91

For the beginning balance and deposits, the same '"days to end" numbers are
used for all systems. For withdrawals, 'days to end" numbers reflect dif-
ferent numbers of days that interest is lost under the four systems. 1In a
DIDO account, the $50 withdrawal would lose earnings for the remaining 16

days of the period. With a LIFO account, the $50 withdrawal would lose
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earnings for 59 days, because wilthdrawals lose earnings from the time of
the last deposit under this system (last in, first out). With a FIFO-
first deposits account, the $50 withdrawal would lose earnings for 83 days,
because withdrawals lose earnings from the time of the first deposit. In a
FIFO-beginning balance account, the $50 withdrawal would lose earnings for
91 days because withdrawals lose earnings from the beginning of the period
under this system. To further complicate the situation, yet illustrate the
flexibility of the system, had there been 10 grace days, the Julian number
for the April 9 deposit would have been 91 instead of 99. The deposit would
have been eligible for 91 days' earnings instead of 83 days, as shown in
the Days to End columns, The withdrawal under the four systems would have

lost earnings for 16, 59, 91, and 91 days, respectively.

Illustrations of the earnings verification systems

The activity pattern illustrated in Tables 1, 2, and 3 of the previ-
ous section would have earned $8.07 if earnings were compounded and
credited quarterly at 5% and a DIDO method for calculating interest were
used. The earnings of $8.07 can be verified using either the Average Daily
Balance System or the Accrued Earnings Potential System. Worksheets
illustrating procedures used to verify the $8.07 earnings using both the
Average Daily Balance System and the Accrued Earnings Potential System are
shown on pages 33 and 35, respectively, Exact procedures for the use of

the verification system worksheets are contained in Appendices D and E.

Average Daily Balance System
Information about the activity pattern was entered on the worksheet,

Also entered were: an APR of 5% compounding frequency of four times per



1. APR __5

through

A

Illustration of earnings verified by the
AVLERAGE DAILY DBALANCE SYSTLEM

none
PPR quoted %

33

2, Compounding frequcncy iIs 4 times per ycar.,
3. Earnings are figured for the 91 day period from Apr 1
Jun 30 and are payable or credited on Jun 30
DIDO

4, Bookkeeping method

5. Deposit grace days R

6. Penalties

7. Other

Withdrawal grace days ==

8. INTEREST FACTORS: SIMPLE .012465753
(from table)

9, EARNINGS: §
(ADB x simple fac)

8.07

$

COMPOUND ——==

(from table)

$ 8.07

(ADB % cmpd. fac)

(posted earnings)

AVERAGLE DALLY BALANCLE =

FARNINGS = ADB

x Interest Factor

Total Dollar Dayu

Totul Days iun Yerled

182
DATE JULTAN TRANSACTIONS DAYS TO END DOLLAR DAYS
Deposits Withdrawals DIDO | LIFO | FIFO +
‘ b bal

Apr 1 91 500]00 91 + 45,500 | 00
Apr 9 99 10000 83 + 8,300 | 00
May 3 123 10000 59 + 5,900 | 00
Jun 15 166 50 (00 16 - 800 | 00

Total 58,900 '00

28,900 = 647.25

647.25 x ,012465753 = $8.07
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year, the beginning date of April 1 and closing date of June 30 for a
period length of 91 days, the DIDO bookkeeping method, and the $8.07 posted
earnings. From the Table of Simple Interest Factors in Appendix E, the
simple interest factor for 91 days, .012465753, was obtained and entered.
Note that this figure is less than one-fourth of the 5% APR; it is the
daily rate of 1/365 of 5% APR for 91 days. The quarterly rate depends on
the number of days in the quarter: 90, 91, or 92 days.

Dates and transaction amounts were entered in the spaces provided.
Julian day numbers were assigned to the dates according to the Julian
Calendar in Appéndix I. Days to end of period were calculated and entered
in the DIDO column by subtracting all Julian numbers from 182, the number
corresponding to the first day of the next interest period. Dollar day
amounts were determined by multiplying the transaction amounts by the '"days
to end" figures. Withdrawal dollar days were denoted by a negative sign
and deposit dollar days were denoted by a positive sign to indicate whether
dollar days must be added or subtracted. For example, $500 (beginning
balance5 multiplied by 91 is +$45,500.00, Total dellar days were calculated
and the Average Daily Balance was determined by dividing the total dollar
days by the total number of days in the period ($58,900.00 + 91 = $647.25).
The verified earnings were calculated by multiplying the Average Daily
Balance by the simple interest factor ($647.25 x ,012465753 = $8.07).

Thus, posted earnings were correctly verified by use of the Average Daily

Balance System.

Accrued Earnings Potential System
The procedure for verifying earnings by thils system is identical to

the Average Daily Balance System procedure with one important difference.



ACCRULD EARNINGS TOTENTIAL S5YSTEM

35

none

1. APR __ 5 % PPR quoted 7%

2. Compounding frequency is __ 4 times per year.

3. ECarnings are {igured for the 91  day period from Apr 1

through Jun 30 and are payable or credited on Jun 30

4, Bookkeeping method DIDO

5. Deposit grace days Pt Withdrawal grace days o

6. Penalties ——==

7. Other s

8. EARNINGS: 8.07 $ 8.07

{calculated earnings) (posted earnings)
DATE JULTIAN TRANSACTIONS DAYS TO END EARNINGS
POTENTIAL
Deposits Withdrawals DIDO | LIFO | FIFD *
b bal '

Apr 1 91 500 {00 91 + 6 (23

Apr 9 99 100 ]00 83 + 1|14

May 3 123 100 |00 59 + 81

Jun 15 166 00 16 - 11

Total 8107
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Instead of determining dollar days, as in the Average Daily Balance System,
the earnings potential of each transaction is determined. These figures
were calculated using the Hewlett-Packard 80 procedure described in
Appendix G, but paper and pencil calculations would give the same results:

05

+$500.00 x 322 x 91 = + $6.23
+ 100,00 x 32 x 83 = + 1,14
+ 100,00 x 322 x 59 =+ .81
- 50,00 x 522 x 16 = - .11

+ $8.07
The earnings potential of each transaction can also be depermine& by
multiplying each transaction amount by an appropriate simple factor and
summing the products. Simple interest factors for 91, 83, 59, and 16 days
can be obtained from a factor table. The posted earnings of $8.07 were
correctly verified by the Accrued Earnings Potential System using both the

Hewlett-Packard 80 calculator and paper and pencil calculations.

Testing the Earnings Verification Systems

Confidence in the use of the earnings verification systems was
developed by verifying hypothetical savings models and actual passbook

savings statements,

Hypothetical savings models

The hypothetical savings models were from three sources: the Com-—

mercial National Bank of Kansas City, Kansas; the Changing Times Teachers'
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Journal; and the Pinson standard activity pattern. Models from the first
two sources were verified by both the Average Daily Balance System and the
Accrued Earnings Potentlal System for the non-low balance accounts, and the

Pinson results were verified by the Accrued Earnings Potential System.

Commercial National Bank example

A complete description of the four ways in which Commercial National
Bank computes earnings is given in Appendix B. Two DIDO methods are
used: one compounds and credits earnings semi-annually; the other com-
pounds earnings daily and credits semi-annually. The other two methods
employed are the FIFO-beginning balance method and the LIFO method.

Both DIDO accounts were verified correctly by the Average Daily
Balance System and within a penny by the Accrued Earnings Potential System,
as shown in Table 4, Both FIFO and LIFO accounts were correctly verified
by modifying the Average Daily Balance System to an Average Monthly Balance
System in order to accommodate the way in which Commercial National Bank
computes earnings for FIFO and LIFO accounts. Instead of measuring the
length of time transactions are eligible or ineligible for earnings in
days, time is measured in months. Thus, dollar days become 'dollar

months,"

and the average daily balance becomes the average monthly balance.
A different amount of earnings is obtained if time Is measured in days
because of the varying number of days each month. When time is measured in
months, all months are recognized as equal.

The necessary modification underscores the consumer's need to know

the specifics of how interest was computed for an account in order to

successfully verify those earnings.
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Worksheets used for the verification of the Commercial models are in

Appendix J.

Changing Times educational example
A model savings account appeared in the December 1973 lssue of

Teacher's Journal, a companion publication to Changing Times. Earnings

were compounded and credited semi-annually and computed by the low balance,
FIFO-beginning balance, LIF0O, and DIDO methods. The annual percentage rate
was 5%.

No difficulties were encountered in verifying the earnings using any
of the systems developed, although an unexplainable cne cent discrepancy
appeared with the FIF0Q system if verified by the Accrued Earnings Potential
System, Worksheets used for the verification of these model accounts are

in Appendix K. Results are summarized in Table 4.

Pinson standard activity pattern

To provide further experience in the manipulation of variables
affecting the verification process, earnings were computed for 68 different
combinations of five basic variables: (1) compounding frequency;
(2) length of year; (3) grace days; (4) penalties; and (5) bookkeeping
method., An annual percentage rate of 67 was used. All computations were
made using as the model account, the standard activity pattern developed by
Pinson (Pinson, 1970, p. 23). Of the 68 combinations for which earnings
were calculated, 20 combinations were identical to those used by Pinson.
All 20 were verified correctly using the AEPS. The remaining 48 combina-
tions were unlike Pinson's other variable combinations and served only to

provide experience in manipulating varilables in the calculation of earnings.
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A copy of the special worksheet developed to facilitate computations is in
Appendix L with representative test cases, a description of variable

combinations, and a summary of the results of the 68 earnings computations.

An actual savings account

An actual account was verified by both the Accrued Earnings Potential
System and the Average Daily Balance System to measure the systems' effec-
tiveness for verifying actual account earnings. Earnings from four
consecutive interest-paying peripds of the account were verified. The
annual percentage rate was 5% for the first quarter and 5 1/4% for the
final three quarters. Earnings were computed by the DIDO method, compounded
daily, and credited quarterly.

As shown in Table 4, earnings for the first quarter were correctly
verified. Second quarter verified earnings were within one penny of posted
earnings. For the last two quarters, earnings verified by the two systems
disagreed with posted earnings and with each other. There was a one penny
difference between systems and a 6 to 8 cent discrepancy between posted and
verified earnings. Verification worksheets are in Appendix M. The
researcher has been unable to determine reasons for the disparity between
posted and verified earnings despite efforts to check the account condi—.
tions for accuracy with the savings institution., Either faulty communica-
tions or arithmetic error is responsible for the discrepancy. The
institution did not offer to recompute the earnings. Thus it may be con-
cluded that unless there is accuracy in communications as well as in

computations, accounts cannot be satisfactorily verified.
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Earnings Verificatlon Systems Applied to Consumer

Passbook Savings Accounts

Hypothetical savings models are relatively simple to verify because
the facts of interest computation are known, the activity illustrated is
usually uncomplicated and there i1s no communications error. Actual savings
accounts are more difficult to verify because the facts needed for interest
computation are known with less certainty of accuracy. Yet, if a verifica-
tion system is to be useful to consumers, its effectiveness in verifying
actual account earnings must be measured. This required: (1) the develop-
ment of a form to obtain account data and correct information about the
account conditions from consumer passbook savings records for use in
verification; (2) volunteers to provide the information; and (3) verifica-

tion of the earnings records.

Instrument design

A form was designed to (1) obtain account data from consumer savings
records and (2) tabulate the specific factors which influenced the payment
of earnings. Space was provided on one side of the form for a transfer of
account data as it appeared in the savings passbook or statement. On the
other side, completion blanks were provided to obtain information regarding
the annual percentage rate, compounding frequency, crediting dates, book-
keeping method, grace days, charges for excessive withdrawals, and otﬁer
factors which affected the earnings paid., The form was pre-tested for
clarity by a group of advanced undergraduate and graduate students in Family
Economics. Based on their recommendations, it was slightly revised., A

copy of the form as used is presented in Appendix N.



42

Source of data

During the fall semester of 1973, students enrolled in courses
offered by the Department of Family Economics, Kansas State University,
were invited to participate in the research project by supplying passbook
savings records accessible to them. A brief presentation was made before
each class to explain the nature and purpose of the project. Specific
procedures for completing the form were orally explained and summarized in
a formal letter (see Appendix N). Students were requested to record data
for two complete interest paying periods from passbook savings accounts of
banks, savings and loan associations, or credit unions. Students were also
required to secure a complete description of the terms and conditions of
the account and were advised to seek assistance from the financial institu-
tion in completing this information. Completed forms were submitted by

two hundred eighty-one students.

Selection of accounts for verification

Of the 281 completed forms submitted, 156 accounts were selected for
verification. Accounts were selected if: (1) two complete interest-paying
periods were shown; (2) all transaction amounts, dates, and posted earnings
were clearly shown; (3) the account conditions were fully described; and
{4) no change in annual percentage rate (such as on July 1, 1973) occurred

during the middle of an interest period.

Verification of consumer savings

Prior to verifying earnings for the 156 consumer passbook savings
accounts, a worksheet for summarizing pertinent account facts and results

of the verification procedure was designed (see Appendix 0). The worksheet
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is a modification of the one designed for the Accrued Earnings Potential
System and was used exclusively for verifying all but the low balance
accounts. The Accrued Earnings Potential System was selected for verifying
earnings because of its simplicity and rapidity. All calculations were

made with the lewlett-Packard Model 80 calculator.

Verified earnings

It was assumed that account descriptions provided by students cor-
rectly reflected the actual conditions by which earnings had been deter-
mined by the savings institutions,

Accounts selected for verification were required to show two complete
interest-paying periods, but only one period's earnings were verified,
However, two periods had to be shown to establish the beginning date and
beginning balance of the periocd to be examined.

The mathematical procedure for verifying one period's posted earnings
by the earnings verification systems developed was performed for 156 con-
sumer passbook accounts. Differences between posted and verified earnings

were summarized and are discussed in the Results section.

Potential earnings

Not only were posted earnings verified, but for each account, the.'h
amount of earnings that would have been generated using the DIDO method of
computing earnings was also calculated and differences. between posted
earnings and potential earnings were computed to measure the loss to the
consumef resulting from the institution's failure to determine earnings by’
the DIDO method. The AEPS was used in computing potential earnings. The

following conditlons were standardized for all accounts: (1) daily
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compounding; (2) DIDO bookkeeping method; (3) no grace days; and (4) no
penalties. The annual percentage rates and period lengths were not
standardized, so that posted earnings and potential earnings under standard
DIDO conditions could be compared. Differences between posted and poten-

tial earnings were summarized and are discussed in the Results section.



RESULTS AND DISCUSSION

The general characteristics of the consumer passbook savings accéunts
used in the study were analyzed according to their major account character-
istics, Posted earnings were verified and a comparison of results made.
Potential earnings were computed by a standard DIDO method and were con-
trasted with actual posted earnings. Each major segment of the study is

discussed below, and data are summarized and presented in tabular form.

General Characteristics of Savings Accounts

Accounts selected for verification

0f the 281 passbook savings accounts submitted for verification, 156
or 567% met the selection criteria and were verified. Accounts were
rejected if: (1) two complete interest-paying periods were not shown;

(2) transaction dates or amounts of posted earnings were not clearly shown;
(3) account descriptions were incomplete; or if (4) the annual percentage
rate changed during the middle of an interest-paying period.

As shown in Table 5, over half of the selected accounts were from
commercial banks and over one-third were from savings and loan associa-
tions. A relatively large number of bank accounts were discarded because
the July 1, 1973, interest rate change occurred in the middle of an interegt
period. Inclusion of accounts with two different annual percentage rates
fbr the same interest period wouid have cowmplicated the verification
procedure, VIn contrast, most savings and loan accounts had interest

45
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periods ending June 30, 1973, so the rate change did not complicate the

verification of those accounts.

Table 5., Savings accounts verified and discarded by institution type.

Accounts

nstldrution Verified Discarded
n % n p4
All institutions 156 100 125 100
Commercial banks 85 54 95 76

Savings and loan

associations 61 39 26 21
Credit Unions 10 6 2 2
Other institutions 0 4] 2 2

The 156 accounts represented 112 different savings institutions. The
72 banks had an average of 1.2 accounts per bank. The 30 savings and lcan
associations had 2,0 accounts per bank, and each of the 10 credit unions

had one account.

Major account characteristics

Major characteristics of the accounts are summarized by type of

institution in Tables 6a and 6b and are discussed below.

Bookkeeping method

Of all accounts, 647 reported use of the DIDO method for determining
earnings. An additional 107 were believed by the researcher to use this
method although sufficlent information was not provided by the student to
establish this fact beyond doubt. The low balance method was reported for
13% of the accounts, of which 4% were monthly low balance accounts. The

DIDO method was used by 897% of the savings and loan accounts and 72% of the
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Table ba. Major characteristics of consumer passbeook accounts by type of

institution.

Savings institutions

Account characteristics

All Banks S&L Ccu
(number of accounts)

Bookkeeping method 156 85 61 10
Low balance 14 9 2 3
Monthly low balance 7 2 0 5
FIFO~beginning balance 8 6 2 0
FIFO-first deposits 0 0 0 0
LIFO 11 7 3 1
DIDO 100 49 50 1
DIDO (assumed) 16 12 4 0
Level of account activity 156 a5 61 10
Deposits only 61 31 27 3
Withdrawals only 15 10 4 1
Deposits and withdrawals 63 33 25 5
No activity 17 11 5 1
Size of posted earnings 156 85 61 10
Less than $1.00 10 8 1 L
1.01 - 5.00 50 32 17 1
5.01 - 10.00 33 14 18 1
10.01 - 25.00 31 14 13 4
25.01 - 50.00 20 15 4 1
50.01 - 75.00 4 0 3 1
75.01 - 100.00 3 1 1 1
more than 100.00_ 5 1 4 0
Compounding frequency 156 85 61 10
Annually 2 0 0 2
Semi-annually 51 43 3 5
Quarterly 36 24 10 2
Daily 66 18 47 1
Continuously 1 0 1 0
Annual percentage rate 156 85 61 10
4.00% 1 1 0 0
4.50% 74 72 0 2
4,75% 1 0 1 0
5.00% 32 12 20 0
5.25% 41 0 38 3
5.50% 1 0 0 1
5.75% 3 0 2 1
6.00% 3 0 0 3
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Table 6b., Major characteristics of consumer passbook accounts by type of
institution,

Savings institutions

Account characteristics

All Banks S&L Cu
n=156 n=85 n=61 n=10
{percent)

Bookkeeping method 00 100 00 100
Low balance 9 11 3 30
Monthly low balance 4 2 0 50
FIFO-beginning balance 5 7 3 0
FIFO-first deposits 0 0 0 0
LIFO 7 8 5 10
DIDO 64 58 82 10
DIDO (assumed) 10 14 7 0

Level of account activity 100 100 100 100
Deposits only 39 36 &4 30
Withdrawals only 10 12 7 10
Deposits and withdrawals 40 39 41 50
No activity 11 13 8 10

Size of posted earnings 100 100 100 100
Less than $1.00 12 9 2 10
1.01 - 5.00. 59 38 28 10
5,01 - 10.00 39 16 30 10
10.01 - 25,00 36 16 21 40
25,01 - 50.00 24 18 7 10
50.01 - 75.00 5 0 5 10
75.01 - 100.00 4 1 2 10
more than 100.00 - 6 1 7 0

Compounding frequency 100 00 100 100
Annually 1 0 0 20
Semi-annually 33 51 5 50
Quarterly 23 28 16 20
Daily 42 21 77 10
Continuously 1 0 2 0

Annual percentage rate 100 100 100 100
4.00% 1 1 0 0
4.,50% 47 85 0 20
4.75% 1 0 2 0
5.00% 21 14 33 0
5.25% 26 0 62 30
5.50% 1 0 0 10
5.75% 2 0 3 10
6.00% 2 0 0 30
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bank accounts. Most credit union accounts (80%) used a low balance method.

Greatest variation in bookkeeping method was reported for banks,

Level of account activity

All but 117 of the accounts verified were active accounts. Activity
was categorized by deposits only, withdrawals only, both deposits and with-
drawals, or inactive. Greater deposit activity, as a percentage of total
accounts by institution was evident for savings and loan accounts than for
banks, whereas a larger percentage of bank accounts were either inactive or

had only withdrawal activity.

Size of posted earnings

Posted earnings for the 156 accounts ranged from $.04 to $474.41, as
shown in Table 7. The mean size of posted earnings for all accounts was
$22.25 and the median was $7.19, Bank earnings had the largest range of
earnings, but the smallest mean and median earnings, whereas credit union
accounts had the largest median earnings. The low median earnings may be
related to the fact that wany of the accounts belonged to students.
Accounts belonging to college students may be smaller, on the average, than
those belonging to other consumers, and may be subject to frequent with-

drawals.

Compounding frequency

Earnings were compounded daily for 427 of the accounts, semi-annually
for 33%, and quarterly for 23%, as shown in Table 11, Most of the savings
and loan accounts (77%) were compounded daily, compared to 21%Z of the bank

accounts. In contrast, half of the bank accounts, but only 5% of the
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Table 7. Mean, median, and range of posted earnings by type of

institution,
Savings institutions
Posted earnings
All Banks S&L CU

Number of accounts 156 85 61 10
Mean $ 22,25 $ 17.41 $ 28.14 $ 27.43
Median 7.19 5.62 8.82 18.71
Range

lowest .04 .04 .68 .38

highest 474,41 474,41 350.03 75.73

savings and loan accounts, compounded earnings semi-annually., Of the 66

accounts which compounded daily, 94% credited earnings quarterly.

Verification of Posted Earnings

The Accrued Earnings Potential System (AEPS) was used to verify the
posted earnings of bassbook savings. The magnitude of any differences
between posted and verified earnings was determined and expressed in dollars
and as a percent of posted earnings. In applying the AEPS, the account
descriptions provided by the students of how earnings were computed by the
financial institutions were followed. If the students had correctly inter-
preted the institutions' computation systems, and there were no arithmetic
errors, the verified earnings were expected to agree with posted earnings.
Accounts whose posted and verified earnings agreed were declared to be
"correctly verified." If posted earnings exceeded the verified earnings,
the account was declared to have been "overpaid," and if verified earnings
exceeded the posted earnings, the account was declared to have been 'under-

paid." Discrepancies between the posted and verified earnings were
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summarized by type of institution, bookkeeping method, level of account

activity, size of posted earnings, and compounding frequency.

Reasons for discrepancies between posted and verified earnings

Discrepancies between posted and verified earnings can be attributed
to a number of causes: (1) The savings institution may have made errors 1n
computing earnings or in posting them to the passbook. (2) The student may
have made an error in transferring data from the passbook to the form.

(3) The full description of the conditions pertaining to the savings
account may have been erroneously reported because the information dis-
closed by the savings institution persomnel may have been incomplete or
inaccurate. (4) The student may have misinterpreted the information.

(5) Posted dates of the account transactions may not have reflected the
effective transaction dates. (6) Rounding of figures by the financial
institution or in the verification process could result in a slight differ-
ence. There was a one penny difference between the ADB and the AEPS
examples illustrated in the procedure section (see page 38). A special
variant of rounding is the practice of some iInstitutions to drop digits
beyond two decimal places instead of rounding. These figures are not lost,
but rather are carried in the computer records for use in computing future
earnings. Nevertheless, they could produce a difference of one penny.

(7) Differences in factors used could result in differences in earnings.

In the absence of a standard table of interest factors to be used in comput-
ing earnings, institutions use for the same rate and time, different factors
for computing earnings. Factors used by the savings institutions may have

differed from those used by the researcher.
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Posted earnings -~ overpald, correct, underpaild

Earnings were verified by the Accrued Earnings Potential System
according to account terms and conditlons described by students. Differ-
ences between posted and verified earnings were calculated and-expressed as
a percentage of posted earnings.

Posted earnings were correctly verified for 15% of the accounts,
whereas 85% of the accounts were elther underpaid or overpaid, as shown in
Table 18. One-third of the accounts overpaid the saver, that is, had
posted earnings greater than the verified earnings calculated according to
the account descriptions provided by students. Half of the accounts under-
paid the saver, that is, had posted earnings smaller than the verified
earnings calculated according to the account descriptions. A summary of
accounts according to overpayment and underpayment by the major account
characteristics of institution, bookkeeping methed, level of account
activity, size of posted earnings and compounding frequency is presented in
Table 8.

The deviation from correct verification expressed as a percent of
posted earnings is shown in Table 9. If a tolerance level of 2% underpay-
ment or overpayment is accepted, then 101 of the 156 accounts {(two-thirds)
were within these limits, All but 23 were within a tolerance of 10%Z. Data
summarized by major account characteristics in Tables 8 and 9 are discussed

below:

Institution
Of the savings and loan accounts, 287 were correctly verified, com~
pared to 8% of the bank accounts, Of all accounts correctly verified, 71%

were savings and loan accounts. More than half of the banks underpaid the
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Table 8. Overpayment and underpayment of account earnings by major account
characteristics.

Major account Accounts
dharatterlaticn Total Overpaid Correct Underpaid
n % n pA n % n %
All 156 100 52 33 24 15 80 51
Institution
Commercial Banks 85 100 25 29 7 8 53 62
Savings and Loan
Associations 61 100 22 36 17 28 22 36
Credit Unions 10 100 5 50 0 0 5 50
Bookkeeping Method
Low balance 14 100 9 64 2 14 3 21
Monthly low balance 7 100 2 29 0 0 5 71
FIFO-beginning balance 8 100 2 25 1 13 5 63
LIFO 11 100 4 36 1 9 6 55
DIDO 100 100 28 28 20 20 52 52
?DIDO 16 100 7 44 0 0] 9 56
Level of account activity
Deposits 61 100 18 30 4 7 39 64
Withdrawals 15 100 7 47 1 7 7 47
Deposits and withdrawals 63 100 22 35 10 16 31 49
No activity 17 100 5 29 9 53 3 18
Size of posted earnings
Less than $5.00 60 100 13 22 - 12 20 35 58
5,00 - 25,00 64 100 28 44 7 11 29 45
More than 25.00 32 100 11 34 5 16 16 50
Compounding frequency
Annually 2 100 0 0 0 0 2 100
Semi-annually 50 100 19 38 1 2 30 60
Quarterly 36 100 12 33 4 11 20 56
Daily 67 100 21 31 19 28 27 40
Continuously 1 100 0 0 0 0 1 100
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saver rather than overpaid, but savings and loan associlations tended to
overpay as often as they underpaid. If a tolerance of 2% error is allowed,
807% of all savings and loan accounts were correctly verified, compared to

58% of the bank accounts (Table 9).

Bookkeeping method

A larger percentage (20%) of the DIDO accounts were correctly
verified than accounts using any other method. Of all correctly verified
accounts, 83% were DIDO accounts. If a tolerance of 2% error is allowed,
74% of all DIDO accounts were correctly verified. All methods tended to
underpay rather than overpay the saver, except for the low balance method,
suggesting that perhaps "low balance'" was incorrectly reported as the

bookkeeping method for some accounts.

Compounding frequency

Accounts compounded daily were verified correctly more often than
accounts whose earnings were compounded less frequently. The 19 correctly
verified daily accounts represented 287 of all accounts compounded daily

and 797% of all correctly verified accounts.

Size of posted earnings

Of the accounts with posted earnings less than $5,00, 20% were cor-
rectly verified. A larger proportion of the smallest accounts were under-
paild than was true for larger accounts. Deviation from correct verifica-
tion expressed as a percentage as in Table 9 involved significantly
different dollar amounts. For example, verified earnings deviating 2% from
posted earnings of $5.00 and $75.00 represent an actual difference of $.10

and $1.50 respectively.
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Size of discrepancy. A special tabulation was made of accounts by

the dollar amodnt of discrepancy between posted and verified earnings.

Dollar amounts of underpayment and overpayment of Individual accounts

ranged from - $21.60 to + $9.81., Posted and verified earnings were com-

pared to reflect one and two penny differences because such small differ-

ences may have been the result of different rounding practices,

presents a summary of the data by institution and bookkeeping method for

Table 10

three categories of discrepancy: = $.01, t $.02, and greater than * $.02.

Table 10, Discrepancy of posted and verified earnings by

selected account characteristics.

Discrepancy between posted and verified earnings

Selected account

characteristics None * 1¢  2¢ Over 2¢ Total
n p 4 n % n 7 n % n 4
All accounts 24 15 26 17 10 b 96 62 156 100
Institution
Banks 7 8 15 18 8 9 55 65 85 100
Savings and Loan
Associations 17 28 9 15 2 3 33 54 61 100
Credit Unions 0 0 2 20 0 0 8 80 10 100
Bookkeeping methed
Low balance 2 14 1 7 1 7 10 71 14 100
Monthly low balance 0 0 3 43 0 0 4 57 7 100
FIFO 1 13 0 0 Q 0 7 88 8 100
LIFO 1 9 0 0 1 g 9 82 11 100
DIDO 20 20 20 20 8 8 52 52 100 100
?DID0 0 0 2 13 0 0 14 88 16 100

0f all the accounts, 327 had verified earnings within one penny of
posted earnings. This ranged from 43% of all savings and loan accounts,
to 26% of all bank accounts and 20% of all credit union accounts. The two

penny range included 38% of all accounts, or 357 of all bank accounts, 48%
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of all savings_and loan accounts, and 20% of all credit union accounts,
that 1s, error greater than could be attributed to rounding occurred in
over half (62%) of the accounts, ranging from 547 for savings and loan
accounts to 657 of the bank accounts and 80% of the credit uniom accounts.
Forty percent of the DIDO accounts were within the * §$.01 range and
one-half had discrepancies greater than # $,02. Accounts using the DIDO
method were most accurate. When 70 to 90% of the other accounts had dis-
crepancies greater than could be attributed to rounding, the DIDO system

was most frequently correct or within the two cent tolerance.

Verification and size of bank

A special analysis was made of the 85 accounts representing 72 dif-
ferent commercial banks to assess whether size of bank was related to
correctness of verification, and hence, greater accuracy of bank records
and quality of communication between the banks and the students., Four size
classifications were established based on size of deposits reported in The

1972 Kansas Bank Directory: (1) deposits less than $11 million;

(2) deposits between $11 - $20 million; (3) deposits over $20 million; and
(4) unclassified, Data are summarized in Table 1l.

Ninety-two percent of the accounts failed to be correctly verified
and tended to be underpaid. Except for one account, all correctly verified
accounts were from medium size banks. No differences in earnings verifica-

tion by size of bank were evident from the data,

A savings and loan case study

A unique opportunity to examine the verification results of accounts

from a single savings institution was presented by having available for



58

0 0 € T T T 0 0 0 9 PITITSSEIOU(
0 T Y/ 8 0 S 0 0 0 8T WOTTITFN 07§ 1940
) T 7 9 9 £ [4 1 [4 6T UOTTITTE 0TS —~ TIIS
T £ S 4" 0 9 7 T 0 [A3 UOTITFN TT$ UBY3 SSIT
) 01 9T Lz L eT 9 [4 [4 S8 syueq TIV
(sjuncooe JO IIqumu)
w9 AwT-TT %01-¢ 44 % Z0T-2 ZRE-TT  Z%we
1940 a9pun Iopun IsA0
0 TE301 .muﬁmoamu
predaapup predzaap URq 30 9718

(0) UOTIBOTITISA 1091100 WOIJ UOTIBTASQ

*((Q) UOTIEOTITARA II91I00 WOIJ UWOTIBTAIP PuB Nueq Jo 2zTs £g S3unodde ueg *IT 9I9®L



59

study 21 accounts from one savings and loan association. Since all
accounts could be assumed to be identical with respect to rate and book-
keeping method, the remaining sources of discrepancy were assumed to be
institutional error in computation and misinterpretation of account terms
and conditions by students. Student descriptions were identical and con-
firmed the specific conditions of dally compounding, quarterly crediting,
and DIDO bookkeeping method for all accounts. Besides differences in
individual account activity, the only remaining source of variation among
accounts was location of the savings and loan association office. Six
offices within a 120 mile radius of Manhattan were represented by the 21
accounts, as summarized in Table 12.

Table 12. Earnings overpayment and underpayment of 21 accounts from -the
same savings and loan association.

Total Overpaid Correct Underpaid
n n n n
All accounts
Number 21 5 13 3
Percent 100 24 62 14
Level of activity
Deposits 6 3 2 3
Deposits and withdrawals 10 2 6 2
No activity 5 0 5 0
Location of Savings and Loan
1. 8 2 5 1
2 1 0 1 0
3. 3 2 0 1
4, 1 0 1 0
5. 2 0 2 0
6. 6 1 4 1
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Over half of the accounts were verified correctly (62%) compared to
36% for all savings and loan accounts, and 15% for all 156 accounts veri-
fied. If a one penny tolerance is permitted, posted earnings were within
one cent of verified earnings for five accounts. Therefore, 18 of the 21
accounts were either correct or off by just one penny. The inactive
accounts were all verified correctly and 60% of the accounts with both
deposit and withdrawal activity were correctly verified.

There were discrepancies from three of the six offices, suggesting
that discrepancies may be due to inconsistencies in personnel training and
delivery of services among offices,.

The results of this case study demonstrate that there can be a high
level of accuracy in communicating account terms and conditions, as indi-
cated by the large proportion of correctly verified accounts. Specific
account conditions of DIDO, daily compounding, and quarterly crediting can
be accurately communicated by savings institutions and interpreted by con-
sumers. If consumers are to verify their accounts as is expected of them,
they should be informed of practices such as rounding or decimal carry-over
that could cause discrepancies in thelr calculations. Institution person-
nel must be prepared to explain discrepancies greater than those attribut-
able to rounding and decimal carry-over differences such as occurred for
one in seven accounts from this institution. Finally, variation in the
performance level of offices suggests that discrepancies may be occurring
even if there is a standardization of earnings computation procedures

within the institution.
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Potential Earnings

The potential earnings of the accounts were computed to assess the
difference in earniﬁgs over earnings actually paid to the account. Poten-
tial earnings were computed under the following assumptions: (1) an annual
percentage rate equal to that currently paid to the account; (2) interest
period equal in length to that of the account; (3) DIDO method for deter-
mining the principal balance eligible for earnings; and (4) daily compound-
ing. Posted and potential earnings were perceived in three ways:

(1) agreement of posted and potential earnings indicated that posted
earnings had been derived by the standard DIDO formulation; (2) posted
earnings in excess of potential earnings indicated that actual methods of
calculation were more favorable to the saver than the standard DIDO method;
and (3) posted earnings smaller than potential earnings indicated that
actual methods of calculation resulted in less earnings for the consumer
than the standard DIDO method. Table 13 summarizes the three categories of
posted and potential earnings data, and Table 14 gives a more detailed view

by type of institution, bookkeeping method, and level of account activity.

Comparison of posted and potential earnings

Two-thirds of all accounts would have yielded greater earmings for
the interest-paying period examined if the standard DIDO method had been
used to determine earnings. About one-fifth of the accounts earned more by

their own methods than they would have under the prescribed system,

Institution
Savings and loan accounts had the greatest frequency of agreement

between posted and potential earnings, reflecting a widespread use of the



62

Table 13. Comparison of posted and potential earnings by major account
characteristics,

Accounts
Major account
characteristics Fotal Posted < Posted = Posted >
potential potential potential
n 3 n 4 n % n pA
All accounts 156 100 103 66 21 13 32 21
Institution
Commercial banks 85 100 71 84 5 6 9 11
Savings and loan 61 100 23 38 16 26 22 36
Credit unions 10 100 9 90 0 0 1 10
Bookkeeping method
Non-DIDO accounts 40 100 34 85 1 3 5 13
low balance 14 100 11 79 0 0 3 21
monthly low
balance 7 100 7 100 0 0 0 0
FIFO-beginning
balance 8§ 100 6 75 1 13 i 13
LIFO 11 100 10 91 0 0 1 9
DIDO accounts 116 100 69 59 20 17 27 23
compounded
daily 65 100 25 38 19 29 21 32
compounded
quarterly 23 100 19 83 0 0 4 17
compounded
semi-annually 28 100 25 89 1 4 2 7
Level of account activity
Deposits 61 100 &4 72 4 7 13 21
Withdrawals 15 100 11 73 1 7 3 20
Deposits and
withdrawals 63 100 40 63 8 13 15 24

No activity 17 100 8 47 8 47 1 6
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DIDO method bylsavings and loan assoclations to determine earnings.

Savings and loan accounts were nearly evenly divided between those whose
posted earnings exceeded potential earnings and those which could have
earned more by the standard DIDO method. Eighty-four percent of bank and
90% of credit unlon accounts would have earned more under the standard DIDO

method.

Bookkeeping method

Posted earnings for the 65 DIDO accounts using daily compounding were
expected to agree with potential earnings since the computation methods
were identical but only 29% of these accounts were in agreement. Those in
disagreement were the same accounts that could not be correctly verified by
the AEPS., Unreported grace days or inaccuracies in computing posted earn-
ings may have caused the discrepancies. Eighty-five percent of the non-
DIDO accounts were paild less than the standard DIDO method would have paid
the accounts. One account reportedly used a FIFO-beginning balance method
to determine earnings, yet posted and potential earnings agreed, indicating

that perhaps the method was incorrectly reported by the student.

Level of account activity

For inactive accounts, the standard DIDO bookkeeping method would not
increase earnings over the method presently used by those accounts. Active
accounts, however, would benefit more from a DIDO method of earnings cal-
culation than would Inactive accounts, thus confirming what had been
demonstrated by Pinson (1970) that bookkeeping method is an important

consideration for consumers who expect to maintain active savings accounts,
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Relative difference between posted and potential earnings

Since 877 of the accounts would have experienced elther iIncreased or
decreased earnings under the standard DIDO method, an examination of the
range of variability 1s useful. Distribution of accounts by percent that
potential earnings deviate from posted earnings and by type of institution,
bookkeeping method, and level of account activity are presented in Table
14, A large number of cases tend to cluster within the 2% range, indicat-
ing relatively little deviation from agreement. But a substantial number
of accounts are in the larger negative ranges for all but DIDO and savings
and loan accounts, Observations must be made cautiously, however, since a
27 error may represent either pennies or dollars, depending on the size of
posted earnings. The larger percentage differences tended to represent
smaller posted earnings. An extraordinary 8300% difference was recorded
for one active account whose posted earnings derived by the low balance
method were $.05 and whose potential earnings were $4,20 under the standard
DIDO method. For a less active low balance account with posted earnings
of $350.03 and potential earnings of $311.31, the +11.0675 difference tends

to minimize the significance of the dollar difference.

Summary of Results

A very small percentage of accounts could be verified correctly.
Even with a tolerance of two cents, less than half of the accounts were
correctly verified. Nearly two-thirds of the accounts had discrepancies
larger than what could be attributed to rounding. One-third of the accounts
were either underpaid or overpaid by more than 2%, and of those, institu-

tlons tended to underpay the saver, There was less discrepancy between



66

posted and verified earnings for accounts using the DIDO method and daily
compounding than with any other method.

Most accounts did not receive the maximum earnings possible. Two-
thirds of the accounts could have received higher earnings at the same rate

if the DIDO-daily compounding conditions had been employed.



SUMMARY

Passbook earnings can be computed in more than 100 different ways
because the variables affecting earnings can be combined in scores of
different ways. However, at the present time, savings institutions are not
required to and normally do not disclose to consumers the particular methods
employed, Consumers have the responsibility for checking the accuracy of
their accounts, but do not have easy access to all of the facts needed to
verify earnings. Also, a simplified method for consumers to use for
verifying their earnings is not available to them.

Three earnings verification systems were developed and tested using
hypothetical savings models., No problems were encountered in verifying
earnings with the three systéms because all conditions governing the
accounts were known. Verification attempted with an actual savings case
revealed the types of problems that can result when all the facts are not
.available. Even after consulting the savings institution repeatedly for an
explanation of conditions it used to figure earnings, differences with
posted earnings were irreconcilable, This revealed two sources of dis-
crepancy: either all the facts regarding interest computation had not been
effectively communicated, or clerical error had been made.

One of the verification systems developed, the Accrued Earnings
Potential System, was used_to verify earnings records obtained from 156
consumer passbook accounts representing banks, savings and loan associa-
tions, and credit unions. The accounts were provided by student volunteers
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at Kansas State University who submitted passbook savings records and
descriptions of the conditions governing earnings computation for the
passbooks., Verified earnings were expected to agree with posted earnings
since students had consulted their savings institution to learn the exact
account conditions, If communications between student and institution had
been perfect, any discrepancies would be assumed to be a result of institu-
tional error, student error in copying data, incorrect transaction dates,
rounding differences, or differences in factors used to compute earnings.
Discrepancies were expressed as overpayment when posted earnings exceeded
verified earnings and underpayment when posted earnings were less than
verified earnings.

The majority (85%) of earnings were not correctly verified, and
would not have satisfied the consumer wanting zerc error accuracy in verify-
ing account earnings, However, the consumer tolerant of one and two cent
discrepancies would have been satisfied with the verification results for
38% of the accounts. Accounts tended to be underpaid. Underpayment varied
by institution (most by banks), bookkeeping method (least with DIDO), level
of account activity (most for active), compounding frequency (least for
daily), but not by size of posted earnings. Accounts from savings and loan
associations, those compounded daily, those using the DIDO method to com-
pute earnings, and inactive accounts were verified correctly with greatest
frequency, Even for accounts from the same institution, there were dis-
crepancies between posted and verifiled earnings although they were less
than for all other accounts.

Potential earnings for all accounts were computed using a standard

DIDO method to compare the differences that would result over earnings
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actually paild. If earnings for all accounts had been computed by the DIDO
system and compounded dailly, two-thirds of the accounts would have received
higher earnings. Earnings potential varied by institution, bookkeeping
method, and level of account activity. Earnings for nearly all banks,
credit union and non-DIDO accounts would have been increased by use of the
DIDO method and daily compounding.

Standard earnings verification systems can be used to verify earnings
of consumer passbook savings accounts. The verification of earnings pro-
vides an assessment of the conformity of actual earnings to the contractual
savings agreement between the consumer and the savings institution. The
results of the study underscore the need for purposes of verification, for
disclosure of all conditions bearing upon the computation of earnings so
that the conscientious consumer can monitor his own passbook savings
account. No problems were encountered in verifying the hypothetical
account earnings because all facts regarding interest computation were
clearly known., In contrast, the discrepancies between actual earnings and
the verification results reflect a communications gap that would not exist
if the specific account variables affecting interest computation were

routinely and openly disclosed.



RECOMMENDATIONS

As a result of this study, the following recommendations are sug-
gested:

(1) Because the earnings verification systems developed proved use-
ful in verifying passbook earnings, their potential value for use by con-
scientious consumers who wish to verify their accounts should be assessed.

(2) Because the earnings verification systems developed were useful
in verifying earnings, savings institutions should examine the feasibility
of providing consumers with a worksheet to use in verifying their savings
statements,

(3) If a uniform method for computing earnings is desired, the
potential value of the DIDO method should be considered. This method was
found to be widely used among savings institutions and earnings determined
by the DIDO method were verified correctly with greater frequency than for
other methods.

(4) The cost to consumers of the delay in enacting S. 1052 Truth in
Savings to require full and standardized disclosure of savings information
for purposes of earnings verification should be assessed.

(5) As one means of eliminating discrepancies in earnings computa-
ticns, a standard table of interest factors should be adopted for use by
all savings institutions using factors in the computation of earnings.

(6) Efforts should be made to develop and test educational materlals
for classroom and home use to develop greater familiarity with verifying

and monitoring passbook savings accounts.
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LET'S HAVE SOME TRUTH - IN - SAVINGS

Ny M epes
ac@, Oyr
=% 1 "’f}? ‘yﬂfo

7.18%

MONEY AT 7% 7

* HOW ARE EARNINGS ON.YQUR SAVINGS FIGURED?
*# HOW MUCH OF YOUR MONEY DOESN'T EARN INTEREST?

# HAVE YOU EVER TRIED CHECKING THE ACCURACY OF
EARNINGS PAID?
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*  HOW ARE EARNINGS ON YOUR SAVINGS FIGURED?

.  Compounded continuously, daily, quarterly, semi-annually?
. Based on a 300, 3065, 366 or 360/365 day yeuar?
. Do you know? Do they know? [f they know, will they tell you? 11

*  HOW MUCH OF YOUR MONEY DOESN'T EARN INTEREST?

What bualance do they use in figuring earnings?

. . FIFO, LIFO, Low Balamce, DIDO . .
Do you know that earnings can vary as much as 1713
on accounts quoting the same annual rute?
Do you know the system used on your account?
Shouldn't your savings contract disclose all the facts?

# HAVE YOU EVER TRIED TO CHECK THE ACCURACY OF EARNINGS PAID?

MOST people haven't, but MOST savings passbooks and
statements don't tell enough about the account for
the consumer to re-figure earnings.

SPECIAL TERM SAVINGS ACCOUNT a SPECIAL TERM SAVINGS ACCOUNT
cenimicaTe NO. /= /£ Ik fY 4 SRERTIMCATE NO. b /9N & £y
NS s S T i on CIWANSE Kewead L) MesE o f
R A L TR L 4 Ppn e L ille ma
MATURITY DATE &J/ﬁ ‘/7}- _'_JHNATTEERg;T "-{Vp‘ ": LA ATURITY DATE L//:' /9/ FNATTEER?;T o )’/““
EATE RLPATRINT ZEROUT IHTEREST Lt JErLen ATE AZPATAENT CEroHT INTEREST 157 TELLER
T g e Ve T M >
~APR16R #5000 *#aS0G00 E R - S taE Uz - “;UU-:& T8 H
£ 6 (A2 '_B <208 2208 | % 522941A R
=M15F ]33t | ewea313%¢ A2

. Obviously an error was made in one of these identical accounts. {Same deposits on same date at same rate),

. Why were earnings (stamped on different dates) different when both were for the same period ending Dec. 317
. Which of these amounts was correct?

STATUS OF TRUTH IN SAVINGS

Introduced early in 92nd Congress, but no hearings were held. Again introduced in 93rd by Senators Hartke,
Bayh, Cravel and Humphrey (S. 1052), and by Representatives Roy and Sullivan with 26 co-sponsors (H. 4985).

At Senate Hearings held in June, 1973, all agencies (FDIC, FRB, and FHLBB) testified in support, but differed
on details of what need be disclosed and how it should be administered.

Administration support came with the addition of Sec. 106 to the Financial Institutions Act of 1973 (S. 2591)
by U,S, Treasury Deputy Secretary Bill Simon and Virginia Kpauer, Left out, however, were important disclosures
such as YIELD, PERIODIC PERCENTAGE RATE, METHOD OF FIGURING BAIANCE WHICH QUALIFIES FOR
EARNINGS AND THE NUMBER OF DAYS IN A YEAR. Also, coverage was limited to specific institutions and does
not include all consumer savings.

The FRB, at the request of the Senate, is studying ways by which savings schemes might be simplified.

Some limitation in freedom of financial institutions to offer a wide range of consumer choice may seem desirable,
Nevertheless, full disclosure of defined terms will still be needed fdr the consumer at three critical stages:

Initially, to determine when to save, and what savings plan is most advantageous at that time.
Later, to assess costs or benefits of shifting savings as conditions change.

Also, to check if amount of interest paid by the savings institution agrees with the original terms
of the savings contract.

Richurd L. D. Morse
Department of Family Economics
Kansas State University
Marnhaitan  Wareas 66508

Janunry 1974




TRUTH IN SAVINGS « COMPARATIVE ANALYSIS

Harhe {81037} and Raoy-Sallivan (H. 4985)

Broad. Includes all who In the regular course of

business receive and held or dssuc individual
savings deposits awd pay carnings. {3) (G)
Listed 3 (b) {1} (2) & (3)

3(4)

All-inclusive definition

Defined 4 ()

Defined 4 (b)
Defined 4 (c)

" Jssued by Federal Reserve Board 5

_COVERAGE

Scope

Exe luskons
DETIRITIONS
Farnings

Periedie Percentage Rate

Annual Perventage Rate
Annual Percentage Yield
Regulations

__DISCLOSURES

78

Sve. IO of Financlal fastintions Actof 1973 (5, 2501)

Limated to intured and member banks and savings
and loans. Not applicable 1o eredit uricns nore
to all of those savings institutions not now
regulated. (e} (2)

Same list

Not defined, but temn is wsed () (1) (2) 6 (3)

Not defined, yet used 10 define annual percentage
rate and yield (n) {3) (A) & (B)

Same definitdon {a) (3) {A)
Same definition () (3) (B)

Same, afier copsultation with others {v) {1)

Disclosure upon request of any individual

Full disclosure in writing of all information
required at the time iaitial deposit is
made (6) (a)

Al the information with respect to the
individual savings deposit being opened

(6} (a}

(1) annual percentage rate

{2) minimuen length of time

{3) annual percentage yield

{4) Pericdic percentage tate and -
the method used to determine the
balance to which this rate will be

~applied

(5) the number of times each year
earnings are campounded

(6} the dates on which eamings are payable

{7) any charges initizlly er periodically made
against apy deposits :

(8) any terms or conditions which increzse or
. reduce the rate of earnings payuble as
disclosed under items {1) and {3); and

(&) any restriciions ... penalties ., .

No provision

Disclosure-~-at the time funds are initially placed

Information with respect to al) of the types of
interest-bearing deposit accounts offered at that
time by such institution .

{A} same

(B) sﬁe

No provision for APY

No provision for PPR

No provision for disclosure of method of
determining the balance eligible for camings.

{C) same

(DY) same

(L) same

(F} same, with climination of reference 1o (1)
and {3), comparable, but incomplete: "Any
terms or conditions which increare er peduce

the rate of carnings paysble; and

{C) same

Disclosure. .. Annually and at the time any earnings repart
is made in porson or by majling ta the de-

6 (b) same ar above

(1} the amount of earnings paid
{2) the snnual percentage rate
(3) the periodic porcentage fage

(4} the principle balance 1o which the
perialic pereertane rale was appligd, and

the method by wilich the bulance was dete

S)any chiur,s L.,

(Blany cther bons or condition v lash increa

oF red cad e cridngs poyale under
comatitione an i Ieved v boe 8t oe (3)

Gf saectioa ()

siter's last kpown addruss
po

rmined

send

{2) (2) samc ag aliove

(A) samne
[ ESHITS
po rreviddon

no peovisien

no provision
(C}aate

{D) raone, v ol ation 1 it
vords bega wowith

(o

" .
Wil

copditien, .,



10-dny potice of change

6 {d) no notice required if change s directed (b} po exemption
by a regulatory authority ’ 79

Diselosures in Advertising

Sce, 7 i {e) (1) differs enty in its treatment of the
annual porcentaze yield --
{Note: Since the yield must be disclosed ‘ The yicid nzed 10t be distlow?
for every type of account, the But the yield moy be dissle
advertised yield for account should that it be “caloulated fn ke
be no different from the manner mannce in which interest is eresied
in which it is calculated.) ' to the scceunt for ene year”.

Administrative Enforcement

Sec. B Consistent with the broad scope (e} (2) consisten: with the lmited scop
and utilizes language comparable
to Truth in Lending

Civil Liability .

Sec. 9 [£4] same with the addition of aeecein s the
liabiliry as "(A) twice the -amouni cf
interest in comnection with the trans-
action, that the labiliny under tois
paragraph ..." The Jimize 2re D2
same as under 5. 1052 and H. 4733,

Other Provisions

Sec. 10Criminal liability for willful
and knowing violation

Sec. Il Views of ocher agencies
Sec. 12Effect on c.\ther‘lawr
Sec. 13 Report to Congress
T SUMMARY

In sunmary, the two measures gre quite similar. They differ significantly, however, in their concepes ¢f the needs
of consumers:

A

(1) The consumers’ need for full information about available types of savings in order to make = kmowledgeable dacisier
abeut where to save, and whether to shift savings with changing conditions.
(2) The consumers” need to have access to the accounting mechanics so they can verify their records.

Speelfically, Sec. 106 ---

_Fails to give the consumer information unti] the initial deposit is made. - And thev it strangely requires informaticn
ubout all the oiber types of savings offered by that institution, Thus informadon is disclosed after the ~onsumer Fas
made the savings dectsion, and not before; ’ :

Fails to give the consumer full information:
= the yield, which portrays the effect of compounding, is not required.

- the periodic percentage rate and the balance to which it is applied ore not mentjoncd. PBeth 2re usef:lbecs e
they alert the consumer to ways of getting maximum benefit from the aecount and whether the account tyjw ir
incomprebensibly complex. The periodic percentage raie Is the "unit price” for time-money,

Fails to cover al) savings plans. Credit urfons are nol covered. Tinapce compsries and othes offering cebenturer
cenificates and countles: other forme 10 iiiract savings will Le twe of compandic regulation. A ¢ rersle g ‘
consumcer will continue to be confused by the myviad of terms atd unable to weigh the merjus ef competing gpticoe.

Rickarl L. 1. Meome
Deparmnett of F
Kanss Stare Univemin
Mardistran, Rartay t %3




KANSAS STATE UNIVERSITY Manhattan, Kansas 66506

DEFARTMENT OF FAMILY ECONOMICS
JUSTIN HALL

APPENDIX B
Aug. 17, 1973

Mr. Harold Stones

Kansas Bankers Association
Merchants National Bank Bldg.
8th & Jackson

Topeka, Kansas 66600

and

Mr. James R. Turner

Kansas Savings & Loan League
612 Capitol Federal Bldg.
Topeka, Kansas 66603

Dear Jim and Hareld:

I would like to test the feasibility of compliance with the
Consumer Savings Disclosure Act under realistic conditions. To
do this I need a collection of actual savings plans and savings
accounts to draw upon and work with to test:

1. The feasibility of drafting clear, simple and complete
disclosures.

2. Forms and aids designed to facilitate validation of
earnings by consumers.

This will greatly assist those financial institutions which
believe in full disclosure and would make full disclosure if
practical guidelines were available. It will also reveal any
impracticalities of existing ideas and give some idea of the
costs involved.

I have a student who is challenged by this problem and is
willing to work on it. Uhat we need now are several examples of
what you-consider to be representative of the variety of savings
plans currently available from your member institutions. Your
cooperation is essential for with your knowledge of your own
industry we could be assured of reliability.

Specifically we would like for each type of account:

Literature from the savings institution describing

the account.

At least two ledgers, passbooks or whatever showing
actual activity of the account over at least one
earnings payrent period. (The account should be edited
to render it anonymous).

. Completion of the enclosed Standard Disclosura Model
for Savings Accounts, or your cwn ediled version,
We think that this form can be used to supply all
the information needed to undarstand the account,
but we need to put it to a test.

Finally, if the savings institution is willing, we would
like name and telephone nunber of the individual at that instit-
ution whom we can contact to clarify any points of confusion as
we work out solutions. .

Thank you for your interest and cooperation.
Sincerely yours,
s )
oD ne

Richard L., D, Morse
Professor and Head

RLDIM: cmh

Enclosures

80
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JAMES R. TURNER
EXECUTIVE VICE PRESIDENT
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PHONE (913) 232-8215

RECEIVED
AUG2 4 1973

(

August 23, 1973

.Dr, Richard L. D. Morse
Professor and Head

Department of Family Economics
Justin Hall

Kansas State University
Manhattan, Kansas 66506

Dear Dick:

your latest project.

We appreciate receipt of the xeroxed copy of your
August 17 "Jim and Harold" letter. We will present
your letter to various Leagque committees within the
next month in an effort to secure some volunteers for

Regards.
'ﬂferely,
szes R. Turner
£§§'ecutive Vice President
JRT: ems

FAMILY ECCNOMICS:,
Caliege of Home Economics

REPRLSENTING THE SAVINGS AMND LOAN BUSINLSS OF KANSAS

"MLETING HOUSING NEEDS AND HUMAMN NEEDS"
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EXECUTIVE VICE PRESIDENT
0CT5 1973
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ALY ECONONICS

Cakeme of Home Economics

October 4, 1973

Dr, Richard L. D. Morse
Department of Family Economics
Justin Hall

- Kansas State University

Manhattan, Kansas

Dear Dick:

As per your request, enclosed find a copy of
"Helpful Hints on Managing Your Money For Retirement."
These books are distributed through the Savings and Loan
Foundation. Accordingly, should you need additional
copies just let me know.

We have not reduced our plans to writing as vet,
but apppears that we will pursue two areas on Truth-in-
Savings: (1) Several pilot studies on the cost of dis-
closure under proposed "Truth-in-Savings" legislation,
and (2) An investigative research study on the nature
and scope of current disclosure procedures by our
members. Look forward to meeting with you in the future
to discuss these plans.

Regards.
erely,
¥
ol
J ¥s R. Turner
s¥ecutive Vice Pregident
JRT:ems
Incl.

REPRESTNTING THE SAVINGS AND LOAN BUSINESS OF KANSAS
"MEETING HOUSING NEEDS AND HUMAN NEEDS”

o
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HWANSIN BANKWERS ANSOOLLTION

Scptember 6, 1973

RECEIVED
Dr. Richard L. D. Morse, Head P
Department of Family Economics SEP7 1973
Kansas State University FA
Manhattan, Kansas 00502 &M::;vhiiiwfgﬁ:ﬁ]
icy

Dear Dick:

I'm sorry to be so late in delaying my answer te the joint letter you
wrote to Jim Turner and wme concerning need for savings plan information,
It was necessary to bring your rcquest before an appropriate body of
the XKBA, and this was accomplished yesterday.

Dick, we discussed your request at some length. We are in sympathy and
want to give you all cooperatien pessible in your request to devise a
simple, workable, but effective tool in allowing the consumer saver as
much complete information as he needs in making intelligent decisions
on the placement of his savings account.

Your specific request presented some mechanical problems for us, and

we have an alternative plan to suggest to you which we believe would be
perhaps even more effective than your originul request. As you know,
correspondent banks in Kamsas do data processing for large numbers of
their customer banks. Included among these services is a program for
the particular savings deposit of that bank. If you werc to have access
to the various program materials in the data center, it seems to me

that you would autematically come up with a wide range of representative
savings plans---much more representative than somcone in the KBA office
just picking at random a few banks and a few plans.

Our XKBA president, Henry Blanchard, has indicated that his bank will

be happy to coopecrate with you. The head of his commercial data

division is John E. French, Vice President. Mr. French's telephone
numper is 913/371-0035 and [ would suggest you call him for your specific
method of procedure, The specific bank on any of these programs will,
from necessity, remain anonymeus but it will certainly pive you detailed
and precise information concerning the various savings plans of quite

a large number of banks.

I'n afraid I have some bad news to report concerning the grant from ABA,

Dr. Richard L.D.Morse
September 6, 1973
Page 2

I hope this may be helpful to you and please let us know if we may be
of assistance in any further way.

Cordiflly,

,7,,_ [ g 1€ A

Hirold A. Stones
HAS: fg Dircctor of Rescarch
copies ta: llenry Kanchard
Bob Jennison
John French
Carl Bowman



;;[ < AGIOMMERCIAL [LIATIONAL [IANK

KANSAS CITY, KANSAS 66101 GOl MINMNESOTA AVENUE 371-0035

September 25, 1973

RECEIVED

Dr. Richard L. D. Morse, Head SEP2 71973
Department of Family Economics _
Kansas State University FARILY ECONOMICS
Manhattan, Kansas 66502 Catlegz of Home Economics

Dear Dr. Morse:

I am sorry for the delay in obtaining the information that
was requested from me last week. I have however completed
some of the work and thought I should send it to you early.

Attached you will find a copy of the Savings Interest Payment
Methods that our bank utilizes on our computer system. Each
bank has an option to utilize one of these four different types.
I believe that they are discussed in enough detail to understand
them. As soon as I can accumulate different types of Savings
Statements that reflect each of these methods I will forward
them on to you so you can see that these are the true calcu-
lations.

I have also obtained from the Union National Bank of Wichita
their rules and regulations describing their Savings accounts.
I hope this will be of assistance to you.

If I can be of any further assistance please feel free to
call on me.

vice President

JEF/dc



UNIRANK PFLAN 5 ACCOUNT
(& TINE DEPOLIT OPEN ACCOUNT]
RULES AND RIGULATIONS
REVISTU EHICTIVE JANUARY 1, 197¢

UNICIN NATIDONAL BANK

OF WICITA
WICHITA, KANSAS
MLMECR FOIC

On making the [irst doposit of at least One
Dollar {$1.0), the (oposilor shall exeeute the
slnature eard of the 1l p|r}\:\|: <1 for that pur-
pose, evidencimg i
these Nules uul e
which the Bank m
Subzequent du
will he received,

This account shall bear Interest, computed
daily, from the date of de
drawal, and paid and ecmpounded quorterly as
doseribied below, at such rate as moy be fixed,
from time te tine, by the Lank by rule nrore
ulation. Payment of intevest shall be efi
credit 1o the depositar's aceount. The o
rate ¢f inlerest so fixed by the Baek sha
jeel to any yule ar resalation wssued by the Board
of Governors of the Iu 1l Nesery b, Ay
rule or repulation of the Lank fixing the aupli-
cable raic of inlerest may be amendd, moditied,
ar revoked at any time by a subsequent rule or
regutalion of the Ban's, provided thit no rule or
reputation which shall elfect a reductinn in the
rate of inlerest an exy o account b unu": shall
take effeel until after paties of such rule v r
Iation hns been pasted in the Bank's
not less than ninety 194, consecut
the expiralion of such ninety (40) day
or regulation shall bikd soch depasaor as
thaith such rule or rv ion had been exw
assenied tn by them in writing, Al othor rule
regulntions povernin:g accounts may be naended,
medified, or revoked at 2oy time withoul prior
notice to a depositor.

Inlerest will be eredited on the host m’ the
Bank guarterly en hlatc
30, ond Ixccember 31 of cach year, or
dates, determaned on a cuarterly b
Rank may des
shall be added to the princiral on Ahe al.ove quar-
terly bacis and bear interest the same xs other
deposits,

Vilhdrawals of any parl or all of the account
batance shall be permiticd only thrau:
to the depesitor, bul not 10 any
whether or nat ac
following manner:

adler nkoe o the same,
ast One Dollar (31.00}

, as the
ate, 1f not withdrawn, intercst

SAVINGS ACCOUNT

RULES AND REGULATIONS
EFFECTIVE JUNE 1, 1871

UNION NATIONAL BANK

OF WICHITA, KANSAS
MEMBER FDIC

On making the first depasit, lthe depssitor
shall subseribe his or her name on the sumature
card of the Bank provided for that purpose, evi-
dencing his or her .'1[ recnent 10 these Huics anl
Regulations, and all chanoes therein and addi-
linns therelo that may thereafier be duly macde,
Deposits of One Dollar (51 0u) and upwards will
be received.

Savings aceounts shall hear interest at such
rale as may be fixed, fiom amw tu titne, by the
Bank by rule ar re
shall be sutijrel to any rule
of Gavernors of the Foderal
under the provisions of any pr nl or future
Act of Cungiess. Any rule or n tion of the
Bank fixing the rate of alerest ng Vobe pltered,
smended, modified, revoked e sopereded ot
any bme by a subieroenl resutaloon, ovidee
thirl na regulation afiectine the rate of interest
o BYVinge decount gl mla.- vifocr untel aftir
nelie of such reg wett posledoin the
Baok for pot hews than (e (.n et centive b ie
neus days, aller the expiration of Wil ek rple
or reg | AT fully ax

Syslem

Lhesgrh aroy x-
Macly ntedd b by W an wibune, Al b
rudes wrd pegulatinhy oy ae R L T

Suving's 1 [tered, arnvpndyd,
ul any thne with-

depositer,

traent, oy hie
mieslilned, ke, Groanlibed fe
oul priar nolice by L

Tnterest vl e r-umh d i the |
Bank on March 1, June b, Soeptemlen |
ccmber | onf viel s doether bt s
Hank o i Worake
tabliched, £t v Hu
witheliaw n, 1t ARTTRIm | HELTNTIN \I
il Lacinn antese ~L g gt gt RLTITRR TR P FPRY R TTIN ORI ] O

Withe) nre peomitted only Uasageh
el e the degeeabon e W fooeelf, bt
Bl b athy olbar giorson whaethey or nol o tiang fure
© AA liia

Gl Witldvas 1. of freneds Bhiat T e by oy
e I'u’ A UEE AT PR CEATTY I or
avptheont wo i Len oty oes
) el s gollowan Cany anars
werlv nter pravime Labaren gk dune L
september 40, and Deeember 50
by Wathudeawals af famls may be nade at a
thine other than durvine the Des1 ten (IO alavg
Tallowins & qual iy intoerest paviet dhate by
. e 1 NINETY 18 davs wplien
s of such ment te withdraw. Suclh notice
b niven 1he Hande by means of 8 term of
ritten with'r nolice by b funee haed the
depositor by the Hank on requne il bl re-
late only to fomis on depoal sa e v such
notwee 15 reecived by the Bank. Interest witl
averue on the an tospesitied For withdawal
bul net aiteor, the dote when it beeemes
wal pursuant ta the above
ttices ol mlent to with-
the amaunt
14 foflow-
Ly date is
clled. Toe deporitor piay #ive
the NBapk writlen notice poor to tae specitied
withdreaveal date v 1 The ententon la with-
drine, and in that event, the desien: Hed amount
shall continue 1 acerue interest. 1L a deposizor
revekes his inlention to withdraw, tne depasitor
is prohibited from willdeawing the speeilicd
amount durings the first len {10 davs following
the next guarkerly interest payingg date unless
the netice of intent lo withdraw is cancelled
at least NID V() davs belore tiie next
quarterly interest paying date,

In case of the death of any deposiior, the
amount in the acesunl will be lransfvrred 1o the
leral representative ol the depositar and payment
shall be subject to the laws relating to anheri-
ta tnte and succession faxes, and ail rules
ulations muue pursuant lierelo,

ay at any time anl in its sole
discretion, wilhnul congenl of the depositor, Te-
fuse auy depesit, Lunit the amount which may be
deporited, return any part or the whele ef the
amount 10 the credit of the depositer, or close
the account.

No passbool:s will be issued in connection
with this account, but statements, including any
interest paid, witl be renderea for each Gut rly
interest peried ect out abave. Statements will Le
muailed by first-cings mail to the denssitor at the
depositer's last addvess shown by Lne recoras of
the Lank or personaliy delivered o tha doposilur.

1 transaetd relatinet to this account are
made exprossly subject 1o all anplicabla laws ond
to all rules, orders, and regulations of supervisory
aulhorities, now in elfect or hereafter promul-
paled, @ 5A 106

ing the peat g
reveled nnd eq

the depesitor. Payment mav be made to the de-
posiler over ke tounter, through the mails, or
olherwise.

In ease of death of any ddepositor, the amount
standing to the credit of the decensed wiil be
paxl 1o his or her ol representalive,

When on aceound “ands in the noe of two
depositors payable 10 either or to “lhe sarviver™,
then pasiment to cither shall Le o {ull discharge,
whether the uther be Tiving, incompetent or ¢dead.

The Bank may pay depnsitars at its discre-
tion, without natice, bul the richt is reserved of
requiring thirty (40 davs writlen nnbice of in-
tention 1o witldraw funds on deposit.

The Bank may, without the consent aof the
depnaitar, return, at anv time, any parl or the
whi of the amount o the eredil of auch de-
positar, or stap the inlerest thereon, by giving
Len iy dayvs sritlen fot Lomuinled te the des
praitur at the pddress uven on the books of Lhe
Dank, and shall i weeh event aljow nterest
thereon up to the date fixed in Lhe natice for
1the p-n:nonl m -.l!-munn' ef interest,

will be issucel, but state-
coanterest eredit corned, will

acly three-tnonth (3) interest
poritdd terpents will Le ndalisd by e
first closs matl B the depasitor 1o the
dress shown by the 1eeo al the Hanh,

A eharge of One Dallar 151000 may be marle
peain:t zny s aceaunl cleecd withon sixty
(A0 chays Sroan the date the aceonml was spened,
Depositors will be .nl ook three C8) sotiudrawals
i any Gt month, s owathin nonuarlenly
lere toperioe weil e A servire 1
of * nn Fave [ar el neditinonal
withirlia iy T the ewd of dach
tntoric U opetival, Ay a1 or cHargel may
he deducteed from the mterent eirned,

Whienever any tavin, s aeconnt hne o balunee
of §1 ur h ko the preeedirg:
there b nol baen o depasit ne withon
the necount, te Banl, may charee the accoanl it
the pate of H00 e terdy . AN savanges acooanty
Are suboeel leany sd all sopviee char,e s o in
et o wineh oy b eotabi) bed by he ank

s ol every Kined are niete px-
sipelweabie baes o 1o all
W Gf Tl S P gy

d el et ap therenthod prednil-
gl B whiao b Whas bond i i s, o ala or
Gnplivers may  be enga I or requied 1o
cunifonm

85



SAVINGS INTEREST PAYMUNT METIHOD 86

There are four basic methods of Savings interest calculation
techniques used by banks. These are (1) First In First Out
(FIFr0), (2) Last In First Out (LIFQ), (3) Daily Simple and
(4) Daily Ccmpounded. The cxamples which follow assume 5%
semi-annual interest payments.

1., FIRST IN FIRST OUT (FIFOQ)

This technique involves the use of seven balance accumulators
which are established for each account. The accumulators are
used to record deposit and withdrawal activity during the
interest pericd. For an interest period January 1 through June 30
the accumulators would be used to record activity as follows:

ACCUMULATOR NUMBER ACTIVITY PERIOD

Jan 1 to Jan 10
Jan 11 to Feb 10
Feb 11 to Mar 10
Mar 11 to Apr 10
Apr 11 to May 10
May 11 to June 10
June 1l tec June 30

oRFMNMDWAEOTO

The balance carried forward from December 31 is placed in
accunulator number 6 on the first day of the new interest period.
Assuming a customer had a beginning balance of $500, the
accumulators would look like this on January 1

6 5 4 3 2 1 0
500 0 0 0 0 0 0

Deposits are then added to the appropriate accumulators depending
upon the deposit date. A $50 deposit made on Jan 2 would add
to accunulator 6 and result in the following accumulator totals

6 5 4 3 2 1 0
550 0 ’ 0 0 0_] 0 0

A deposit of 3100 on Jan 11 would add to accumulator 5 and

result in the following accumulator totals

6 5 4 3 . 2 1 0

550 100 | 0 0 | 0 0 0




A deposit of $150 on Mar 12 would add to accumulator 3 and 87
result in the following accumulator totals

6 5 4 3 2 1 0

550 100 0 150 0 0 0

A deposit of $60 on May 24 would add to accumulatoxr 1 and
result in the following accumulator totals

6 5 4 3 2 1 0

550 100 0 150 0 ‘ l 60 0

Any withdrawals made during the period must be subtracted from
the accumulators. The FIFO methed begins this subtraction from
accumulator 6 and works from left to right. TIor instance, a
withdrawal of $200 made on June 14 is subtracted from
accumulator 6 and results in the following accumulator totals

6 5 4 3 2 1 0

350 100 0 150] 0 60 0

If the withdrawal had been larger than the total in

accumulator 6 then the remainder would have been subtracted

from accumulator 5, then 4, etc., until the entire amount of

the withdrawal had been subtracted from the balance accunulators.,

Now following cur example account to the end of the interest
period, the account balance is $660 and the balance accumulators
lock like this on June 30

6 5 4 3 2 1 0
350 100 o_J 150 J f 0 60 0

The customer then receives six months interest on the total in
accumulator 6, five months interest on the total in accumulator 5,
four months on accumulator 4, etc.

At 5% he would receive:

6 months interest on $350 = 8.75
5 months interest on $100 = 2.08
4 months interest on $O0 = .00
3 months interest on $150 = 1.88
2 months interest on $0 = .00
1 months interest on -$60 = .25
0 months interest on $0 = .00




2. LAST IN FIRST OUT (LIFO) 88

This technique utilizes the same balance accumulator method
as the FIFO0 mecthod. AaAll deposits are handled in a like manner.
Following our previous ecxample, our customers balance accumulators
after the May 24 deposit of $60 would look like this

6 5 4 3 2 1 0

550 100 0 150 0 60 0

The difference between LIFO and FIFO is in the way withdrawals
are handled. Orce again, any withdrawals made during the period
must be subtracted from the balance accumulators. The LIFO
method, however, begins this subtraction from accumulator 0 and
works from right to left. The example withdrawal of $200 made

on June 14 would be subtracted from accunmulator 0. Since the
withdrawal is larger than the total in accumulator 0 the subtrac-
tions must be made from accumulators 1, *then 2, then 3, etec.,
until the entire amount of the withdrawal has been subtracted
from accumulators. Under the LIFO method then the $200 withdrawal
on June l4 would result in the following accumulator totals

6 5 4 3 2 s 0
550 100 0 10 0 0 0

At the end of the period, on June 30, the customer would receive

6 months interest on $550 = 13.75
5 months interest on $100 = 2.08
4 months interest on $0 = .00
3 months interest on $10 = w13
2 months interest on $0 = .00
1 months interest on $0 = .00
0 months interest on $0 = .00

[
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3. DAILY SIMPLE 89

The daily interest routine utilizes a single accumulator
which represents accumulated interest on the account. Each
day, a calculation is made of one days interest on the current
balance. That interest is added to the accumulated interest
total. At the end of the interest period, the customer rececives
whatever interest has accumulated for the period.

In our example account it would work like this

ACCOUNT DAILY ACCUMULATED
" DATE BALANCE INTEREST INTEREST
Jan 1 $500.00 $.06846 $.06849
Jan 2 550,00 .07534 «14283
Jan 3 550.00 .07534 «21917
Jan 4 550.00 .07534 «29451
Jan 5 550.00 .07534 v36985
Jan 6 550.00 .07534 .44519
Jan 7 550.00 07534 + 52053
Jan' 8 550,00 .07534 « 59587
Jan 9 255000 .07534 071121
Jan 10 550.00 .07534 . 74655
Jan 11 650.00 .08904 .83558%
Jan 12 650,00 .08904 .92463

Thie procedure would continue through June 30 at which time
the customer would receive the total accumulated interest,
and the calculation would begin again on the new balance.
In our example account this payment method would yield an
interest total of $18,10.
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4, DAILY COMPOUND

This routine is similar to daily simple in that it utilizes
a single accumulator which represents accumulated interest on
the account, Again, each day, one days interest is calculated
and added to the accumulated interest. The diffcrence is that
the compound daily method calculates interest each day on
the currcnt balance for each day plus the accumulated interest
to date.

Using our example account it would look like this

BALANCE PLUS

ACCUMULATED DAILY ACCUMULATED
DATE BALANCE INTEREST JNTEREST - INTEREST
Jan 1 $500.00 $500,00000 $.06849 $.06849
Jan 2 550,00 550.,06849 .07535 .14384
Jan 3 550.00 550.14384 . 07536 .21920
Jan 4 550.00 550 ,.2X920 . 07537 .29457
Jan 5 550.00 550,29457 07538 36995
Jan 6 550.00 550.36995 .07538 .44534
Jdan 7 550.00 550,44534 .07540 . 52074
Jan 8 550,00 550,52074 .07541 «59615
Jan 9 550,00 550,59615 07542 67157
Jan 10 550.00 550,67157 . 07543 74700
Jan 11 650.00 650,74700 . 08914 .83614
Jan 12 650,00 650.83614 . 08916 92530

This procedure would continue through June 30 at which time

the custonmer would receive the total accumulated interest and

the calculatien would begin again on the new balance., In our
example account the compound daily method would yield an interest
total of $18.32.

5. RECAP

To recap, our example account had the following activity

DATE ACTIVITY BALANCE
Jan 1 Balance Torward §$500.00 $500.00
Jan 2 Daposit 50.00 550.00
Jan 11 Deposit 100.00 650,00
Max 12 Deposit 150.00 800,00
May 24 Deposit ¢0.00 860.00

June 14 Withdrawal 200.00 660.00



The interest pdid by cach method

FIFO

LIFO

Daily Simple
Daily Compound

12.96
15.96
18.10
18.32
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APPENDIX C

ANIUAL PERCENTAGE YIELD

Annual Compound Period (1 year = 365 days)
Percentage
Rate Annual Semi Quarter Month Week Day Continuous
1 yr. /2 yr., 1y 1/12 yr. 1/52 yr. 1/365 yr. - _616_%
4,00 4.00 4.040000 4,06040L 4.074154 4.079473 4.,080848 4.081077
4,25 4.25 4.295156 4.,318215 4.333771 4.,339791 4.,341333 4.341606
4,50 4.50 4,550625 4.,576509 £.593983 4.600747 4,602470 4 ,602786
4.75 4,75 4.806406 4.835281 4.854788 4.862344 4.,864257 4.864620
5.006 5.00 5,062500 5.094534 5.116189 5.124582 5,126737 5,127110
5.25 5.25 5.318906 5.354267 5.378189 5.387463 5.,369836 5,390256
5.50 3.50 5.575025 5.614481 5.640786 5.650989 5.653586 5.654062
5.75 5.75 5.832656 5.875177 5.903982 5.915161 5.218038 5.918527
6.00 6.00 . 6.050000 6.136355 6.167781 6.179981 6.183110 6.183655
6.25 6.25 6.347656 6.398016 6.632181 6.445450 6.448841 6.449446
6.50 6.50 6.605625 6.660161 6.697184 6.711571 6.715276 6,715902
6.75 6.75 6.863906 6.922790 6.962794 6.978338 6.582338 6.983025
7.00 7.00 7.122500 7.185903 7.229008 7.245765 7.2500066 7.250818
7.25 7.25 7.3814006 7.449502 7.495829 7.513848 7.518498 7.51928L
7.50 7.50 7.640625 7.713587 7.763260 7.782587 7.787567 7.788415
7.75 7.75 7.900156 7.978158 8.031299 8.051985 8.057302 8.058223
8.00 8.00 8.160000 8,243216 8,259950 8.322045 8.3277155 8.328707

Definitlonss  Anmual percentaze yvield (APY) 1s a rate expressing the amount of eammings which accrue in one year a3 a result of successive
applications of the periodic porcentage rate at the end of ¢ach peried to the principal sum of $10C plus cernings of previous periods.
Annual percentage rate {APR) is the number of periods in a year multiplied by the pericdie percentage rate (FPRY, The vate actually
applled cach period is the periodic percevrage rare (PPR), Defivitions are from the Truth in Savings Act, a bill introdiced in the 93rd
Congress by Representatives Roy and Sullivan ([1. 4985) and Senator Hartke (S. 1052).

Education Committee
KSU Federal Credit Union
110 Fairchild Hall

Source: Departrent of Family Economics
Justin HNall, Kansas State Unlversity
Manhattan, Kansas 66506
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(APY}

(ATY)

APR:

Days
1
88
B9
90
91
92
93
178
17¢
180
181
182
183
184
185

365

AFR:

Days

3]
89
90
91
92
93
178
179
180
181
182
183
184
185

165

4, 5%

.000123287
010907646
.011032278
,011156925
.011281588
.011406266
.011530959
.022186268
.022312290
0224138328
022564381
022690450
.022816534
022942634
023068750

046024702

5.75%

«000157534
.013958422
.014118155
.014277913
.014437697
.014597505
.014757339%
.028435633
.028597647
.028759686
.028921750
.025083841
,029245956
.029408097
«029570264

«0L9180381

AIPENDIX F

TABLE OF COHPOUND INTEREST FACTORS
Dally Compoundlag
365 day basin

4.75%

.000130136
1011517036
011648671
.011780323
.011911992
.012043678
.012175381
.0234330233
,023566219
.023699422
.0238320642
.023965879
024099134
.024232406
.024365696

048642570

6%

.C00164383
.014569633
.014736411
014903217
015070050
.015236910
.015403798
029689984
029859248
030028539
.030197859
030367206
030536580
.030705983
.030875414

061431097

5.0%

+000136%86
.012126882
.012265529
012404196
012542881
+012681585
.012820308
.024681502
.024821869
.024962255
1025102661
.025243086
.025381530
.025523993
025664475

.051267374

6.5%

.000178082
.015793232
.015974127
,016155053
.016336012
.016517003
.016698027
.032203420
.032387243
.032571092
2032754974
.032538890
013122837
.033306818
+033490831

L067152756

5.125%

000140410
.012431850
L012574005
,012716181
.012858376
.013000591
013142827
.025306116
.025450079
.025594063
.025738066
.025882090
.026026134
.026170198
.026314283

.052581835

7.0%

.000191780
.017018208
.017213252
.017408333
.017603452
.017798608
.017993801
.034722800
.034921239
.035119716
.035318231
.035516785
.035715376
.035914006
.03611267)

.072500657

5.25%

.000143835
.012737007
.012882674
.0130249362
.013174071
.013319801
.013465552
.025931311
.026078876
.026226462
,026374070
.026521698
.026669348
.026817019
2026964711

053898363

.000205479
.018244733
.018453961
.018663232
.018872546
.019081903
.019291303
2037248471
+037461604
.037674780
.037888001
.038101265
2038314573
.038527925
.038741321

077875672

5.5%

000150684
.013347482
.013500177
013652895
013805636
013958401
.014111188
.0271820608
.027337188
.027492192
.027647018
027801868
.027956741
.02B111638
028266558

.056535859

8.0%

.000219178
.019472719
.019696166
.019919660
.020143204
.020366797
.020590439
.039780270
-040008167

040236114

040464111
.0A0692158
2040920255
L041148401
-041376598

20832775460

Duys

88
89
90
91
92
93
178
179
180

181

185

365

Days

88

B9

91
92
93
178
174

180

182
143
184
185

165

(APY)

(ALY)

95



AFPR:
Days -
1
Quarterly:
B8
B9
90
21
92

23

Semi-annually:

178
179
180
181
182
183
184
185
Annually:

365

APR:
Daya
1
Quarterly:
88
B9
50
91
92

93

Seml-annually:

178
179
180
181
182
183
184
185
Annually:

365

4. 5%

.000121288

.Q10849315
.010972603
.011095890
011219178
L011342460

L011465753

021945205
.022068493
.022191781
.022315068
.02243B356
022561644
.022684932

.022808219

045000000

5.75%

.000157534

013863014
+014020548
.014178082
.014335616
.014493151

014650685

.028041096
.028198630
.028356164
.02B511699
028671233
LD28828167
.028986301

.029143836

057500000

TABLE OF SIMPLE INTEREST FACTORS

Quarterly, Scml-annual, gnd Annual Compounding
365 day baals

4.75%

.000130137

.011452055
.011582192
,011712329
011842456
.011972603

012102740

023164384
.023294521
023424658
023554795
023684932
.023815068
023945205

.024075342

+047500000

6%

000164384

014465753
.014630137
+014794521
.01495890C4
.015123288

.015287671

029260274
.029424658
.029589041
.029753425
029917808
,030082192
030246575

,030410959

. 060000000

5.0%

.000136986

.012054795
.012191781
L012328767
.012465753
.012602740

.012739726

024383562
024520548
024657534
024794521
.024931507
.025068493
.025205479

.025342466

.050000000

6.5%

.000178082

,015671233
.0158?9315
.016027397
.D16205478
.016383562

2065651644

,031698630
L031876712
.032054755
.0322132877
.032410959
,032589041
L0127671213

,032945205

L065000000

5.125%

000140411

.0123506164
2012496575
.012636986
0127771397
.012917808

.013058219

2024993151
.025133562
.025273973
L025414384
025554793
.025695205
,025835616

.025976027

.051250000

7%

.000191781

+016876712
.017068493
.017260274
,017452055
.0176438136

.017835616

.034136986
,034328767

L034520548

. 2034712329

, 034904110
L 035095K890
L035287671

2035479452

+ 070000000

5.25%

.000141836

012657534
.0128011370
.012945205
,013089041
.013232877

013376712

,025602740
.025746575
.025890411
,026034247
+02617B082
.026321918
026465753

.026605589

052500000

7.5%

,000205479

.018082192
,018287671
,018493151
.018698630
,018904110

.019109589

.036575342
. 036780822
. 036986301
.037191781
L037197260
.037602740
»03760821%

.038013699

075000000

5.5%

000150685

L013260274
.013410959
011561644
.013712329
.013663014

.014013699

026821918
.026972603
.027123288
027273973
.027424658
.027575342
027726027

027876712

. 055000000

8%

.000219178

.019287671
.019506849
.019726027
019945205
.020164384

.020383562

+039013699
.039232877
.039452055
039671233
,039890411
.040109589
L040328767

V040547945

. 08000400600

96

Days

88
89
90
9L
92

93

i78
179
180
181
182
183
184

185

365

Days

88
B9
90
91
52

93
178

179

182
183

184

365
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APPENDIX T

AVERAGE DAILY BALANCE SYSTEM

In the ruled portion of the worksheet:

1.

2.

Enter the dates and amounts of all deposits and withdrawals made
during the period, but DO NOT enter the date or amount of earnings
for the period. Enter the beginning balance of the account as a
deposit,

Using the Julian calendar, find Julian numbers corresponding to
each posted date and enter them in the JULIAN column.

In the upper portion of the worksheet:

1.

2.

Enter the APR and PPR. APR is the annual percentage rate; PPR is
the periodic percentage rate; PPR may be unknown.

Enter the compounding frequency. Earnings may be compounded 1, 2,
4, 12, or 365 times per year, or continuously.

Enter the beginning and closing dates for the earnings period and
the date earnings are payable or credited. The crediting date may
differ from the closing date of the period. Find the length of the
period by subtracting the Julian number of the first day of the
period from the Julian number corresponding to the first day of the
next period. For example, a quarter whose begiuning date is
January 1 and closing date is March 31 would be 90 days long.

(91 [April 1] - 1 [January 1] = 90.)

Enter the bookkeeping method used: DIDO, LIFO, FIFO-first
deposits, or FIFo~beginning balance.

Enter the number of grace days, if any. Deposit grace days may be
10 days per month or period. Deposits made during this time earn
as if deposited on the first of the month or period. Withdrawal
grace days may be 3 or more days at the end of the period. With-
drawals made during this time will not lose earnings. Deposits
made during this time may not earn until the first day of the next
period,

Enter the amount of penalties or charges, if any. Excessive with-
drawals during the pericd may result in penalties.

Enter any other conditilons that influenced the amount of earnings
paid.

Enter the interest factors used in calculating earnings for the
period. If earnings are compounded daily, find the interest factor
in the Table of Compound Interest Factors that corrésponds to the



9.

98

number of days in the interest period. If earnings are compounded
quarterly, semi-annually, or annually, use the Table of Simple
Interest Factors,

Enter the amount of posted earnings for the period.

In the ruled portion of the worksheet:

1,

o

Posted dates have been entered in the DATE column except for the
date earnings were posted to the account,

Julian numbers were assigned to each date. If the account has
grace days, adjust the Julian number so it reflects the number of
the date the deposit actually started to earn interest.

All transaction amounts have been entered. The beginning balance
should be shown as a deposit. Amount of earnings should not be
shown in the TRANSACTION columns.

Enter the Julian number of the first day of the next period in the
space above the DAYS TO END column. If the date is January lst,
enter 366. Subtract each Julian number from that Julian number and
enter the amounts in the DIDO column. Go on to step 5 1if the DIDO
bookkeeping method is used for determining earnings. For other
methods, follow these steps:

LIFO - (withdrawals are subtracted from latest deposits)

In the LIFO column, adjust for withdrawals by substitut-
ing the number from the DIDO column that corresponds to
the latest deposit made before the withdrawal. If the
withdrawal is larger than the deposit, use the number
corresponding to the next earliest deposit.

FIFO - (withdrawals are subtracted from first deposits)

In the FIFQO column, adjust for withdrawals by substitut-
ing the number from the DIDO column that corresponds to
the first deposit made during the period. If the with-
drawal 1s larger than the deposit, use the number
corresponding to the following deposit.

FIFO - (withdrawals are subtracted from the beginning balance)

In the FIFQ column, adjust for withdrawals by substitut-
ing the number from the DIDO column that corresponds
to the beginning balance for the period.

In the DOLLAR DAYS column, enter the product of the transaction
amounts and Days to End numbers. For example, a deposit of
$1000 * 90 days to the end of the period will equal +$90,000.00
Enter a plus (+) for deposit dollar days, and a minus {-) for
withdrawal dollar days. Find TOTAL DOLLAR DAYS.



99

Divide TOTAL DOLLAR DAYS by the total number of days in the period
to find the AVERAGE DAILY BALANCE,

Multiply the AVERAGE DAILY BALANCE by the INTEREST FACTOR. The
result should agree with posted earnings after adjustments are made
for penalties,
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AVERAGE DAILY BALANCE SYSTEM

1. APR % PPR 7

2, Compounding frequency is times per year.

3. Earnings are figured for the day period from
through and are payable or credited on

4. Bookkeeping method

5. Deposit grace days Withdrawal grace days

6, Penalties

7. Other

8. INTEREST FACTORS: SIMPLE

(from table)

9, EARNINGS: § $

COMPOUND

(from table)

$

(ADB x simple fac) (ADB x cmpd.

fac) (posted earnings)

DATE JULIAN TRANSACTTONS

DA

YS TO END DOLLAR DAYS

Deposits |Withdrawals

DIiDO

LIFO | FIFO

1+

AVERAGE DATLY BALANCE = —rotal Dollar Days

Total Days in Period

EARNINGS = ADB x Interest Factor

Taotal
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APPENDIX G

ACCRULD EARNINGS POTENTIAL SYSTEM

In the ruled portion of the worksheet:

1. Enter the dates and amounts of all deposits and withdrawals made
during the period, but DO NOT enter the date or amount of earnings
for the period. Enter the beginning balance of the account as a
deposit,

2, Using the Julian calendar, find Julian numbers corresponding to
each posted date and enter them in the JULIAN column,

In the upper portion of the worksheet:

1. Enter the APR and PPR. APR is the annual percentage rate; PPR is
the periodic percentage rate; PPR may be unknown.

2. Enter the compounding frequency. Earnings may be compounded 1, 2,
4, 12, or 365 times per year, or continuously.

3. Enter the beginning and closing dates for the earnings period and
the date earnings are payable or credited., The crediting date may
differ from the closing date of the peried. Find the length of the
pericd by subtracting the Julian number of the first day of the
period from the Julian number corresponding to the first day of the
next pericd. For example, a quarter whose beginning date is
January 1 and closing date is March 31 would be 90 days long.

(91 [April 1] - 1 [January 1] = 90.)

4, Enter the bookkeeping method used: DIDO, LIFO, FIFO-first deposits,
or FIFO-beginning balance.

5. Enter the number of grace days, if any. Deposit grace days may be
10 days per month or period. Deposits made during this time earn as
if deposited on the first of the month or period. Withdrawal grace
days may be 3 or more days at the end of the peried. Withdrawals
made during this time will not lose earnings. Deposits made during
this time may not earn until the first day of the next period.

6. Enter the amount of penalties or charges, if any. Excessive with-
drawals during the period may result in penalties,

7. Enter any other conditions that influenced the amount of earnings
paid.

8. Enter the amount of posted earnings for the perilod.
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In the ruled portion of the workéheet:

1. Posted dates have been entered in the DATE column except for the
date earnings were posted to the account,

2. Julian numbers were assigned to each date. If the account has
grace days, adjust the Julian number so it reflects the number
of the date the deposit actually started to earn interest.

3. All transaction amounts have been entered. The beginning balance
should be shown as a deposit. Amount of earnings should not be
shown in the TRANSACTION columns.

4, Enter the Julian number of the first day of the next period in
the space above the DAYS TO END column., If the date is January
lst, enter 366, Subtract each Julian number from that Julian
number and enter the amounts in the DIDO column. Go on to step 5
if the DIDO bookkeeping method is used for determining earnings.
For other methods, follow these steps:

LIFO - (withdrawals are subtracted from latest deposits)

In the LIFO column, adjust for withdrawals by substitut-
ing the number from the DIDO column that corresponds to
the latest deposit made before the withdrawal., If the
withdrawal is larger than the deposit, use the number
corresponding to the next earliest deposit.

FIFO - (withdrawals are subtracted from first déposits)

In the FIFO column, adjust for withdrawals by substitut-
ing the number from the DIDO column that corresponds to
the first deposit made during the period. If the
withdrawal is larger than the deposit, use the number
corresponding to the following deposit.

FIFO - (withdrawals are subtracted from the beginning balance)

In the FIFO column, adjust for withdrawals by substitut-
ing the number from the DIDO column that corresponds
to the beginning balance for the perieod.

5. Earnings Calculations

Note: All directions for earnings calculations are given for the
Hewlett-Packard Model 80 calculator.

For earnings compounded daily:

AFPR

1 - Divide APR by 365 (3630 and press STO,

2 - Enter number of DAYS TO END for beginning balance and
press m,



For
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Press RCL and 1.

Enter amount of beginning balance and press PV,
Press FV,

Enter amount of beginning balance again and press -.

Figure displayed represents the earnings potential
of the beginning balance for the full period.

Yor each subsequent transaction, follow steps 2, 3,
4, 5, and 6. In the Earnings Potential column indi-
cate the earnings potential of deposits with a +, and
the negative earnings potential of withdrawals with
a-.

The sum of the EARNINGS POTENTIAL column should
coincide with the amount of earnings posted after
adjustments are made for penalties.

earnings compounded quarterly or semi-annually:

Divide APR by 365 (APR/365) and press STO,
Enter 1 and press mn.

Press RCL, enter number of DAYS TO END for the
beginning balance, press X and press 1.

Enter amount of beginning balance and press PV,
Press FV,
Enter amount of beginning balance again and press -.

Figure displayed represents the earnings potential of
the beginning balance for the full peried.

For each subsequent transaction, follow steps 2, 3, 4,
5, and 6. In the Earnings Potential column, indicate
the earnings potential of deposits with a +, and the
earnings potential of withdrawals with a -.

The sum of the EARNINGS POTENTIAL column should
coincide with the amount of earnings posted after
adjustments are made for penalties.



1., APR

2, Compounding frequency is

ACCRUED EARNINGS PQTENTIAL SYSTEM

% PPR

times per year,

3. Earnings are figured for the

through

4, Bookkeeping method

5. Deposit grace days

6. Penalties

day period from

104

and are payable or credited on

Withdrawal grace days

7. Other
8. EARNINGS: § $
(calculated earnings) (posted earnings)
DATE JULIAN TRANSACTIONS DAYS TO END EARNINGS
FOTENTIAL
Deposits |Withdrawals |} DIDO | LIFO | FIFO|| <

Total
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APPENDIX H

LOW BALANCE SYSTEM

Enter all account data as they appear In the savings passbook or statement
in the ruled portion of the worksheet.

In the upper portion of the worksheet:

1.

2.

9.

Enter the APR and PPR, APR is the annual percentage rate; PPR ig
the periodic percentage rate; PPR may be unknown.

Enter the compounding frequency. Earnings may be compounded 1, 2,
4, 12, or 365 times per year, or continuously.

Enter the beginning and closing dates for the earnings period and
the date earnings are payable or credited. The crediting date may
differ from the closing date of the period. Using the Julian
calendar, find Julian numbers that correspond to the beginning and
closing dates for the pericd., Find the length of the period by
subtracting the Julian number of the first day of the period from
the Julian number corresponding to the first day of the next

period. For example, a quarter whose beginning date is January 1
and closing date is March 31 would be 90 days long. (91 [April 1] -
[January 1] = 90.)

The bookkeeping method used is the low balance method.

Enter the number of grace days, if any. Deposit grace days may be
10 days per month or period. Deposits made during this time earn as
if deposited on the first of the month or period. Withdrawal grace
days may be 3 or more days at the end of the period. Withdrawals
made during this time will not lose earnings. Deposits made during
this time may not earn until the first day of the next periad.

Enter the amount of penalties or charges, if any. Excessive with-
drawals during the period may result in penalties.

Enter any other conditions that influenced the amount of earnings
paid.

Enter the interest factors used in calculating earnings for the
period., If earnings are compounded daily, find the interest factor
in the Table of Compound Interest Factors that corresponds to the
number of days in the interest period. 1If earnings are compounded
quarterly, semi-annually, or annually, use the Table of Simple
Interest Factors.

Enter the amount of posted earnings for the period.

Identify the lowest balance for the period and multiply it by the interest

factor.

The result should agree with posted earnings after adjustments are

made for penalties.



LOW BALANCE SYSTEM

APR % PPR %
Compounding frequency is

Earnings are figured for the

through

Bookkeeping method

times per year.

day period from

106

and are payable or credited on

LOW BALANCE

Deposit grace days

Penalties

Withdrawal grace days

Other conditions

INTEREST FACTORS: Simple

Compound

EARNINGS: §

(from table)

(from table)

$

(calculated earnings)

{(posted earnings)

DATE DEPOSIT

WITHDRAWAL

EARNINGS " BALANCE

EARNINGS = lowest balance x interest factor
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FEB

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

MAR

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

APPENDIX 1

JULIAN DAY NUMBERS

(non-leap year)

MAY

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

JUN

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

JUL

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

AUG

213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
237
233
234
235
236
237
238
239
240
241
242
243

SEP

244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273

OCT

274
275
276
277
278
279
280
281
282
283
284
285
286
287
258
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304

NOV

305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
347
328
329
330
331
332
333
334

107

DEC

335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
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Source:
Date Deposit
1/1
172 50.00
1/11 100.00
3712 150.00
5/24 60.00
6/14
Accumulator
Number

6

5

4

3

2

1

0

APPENDIX J

Hypothetical Savings Model
Commercial National Bank

Withdrawal Earnings

200.00

Balance Accumulator Technique1

Balance
500.00
550.00
650.00
800,00

860.00

Activity Period

Jan
Jan
Feb
Mar
Apr
May

Jun

1 - Jan 10

1 - Feb 10

11 - Mar 10
11 - Apr 10
11 - May 10
11 - Jun 10
11 - Jun 30
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lThis technique is described in full in the Commercial National Bank

letter in Appendix A.

FIFQO and LIFQ accounts,

The technique is used for determining earnings for
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APPENDIX K
Hypothetical Savings Model

Source: Teacher's Journal, Changing Times, December 1973

ﬁ*ﬂ@%’ ﬁ:ﬁﬂ@?f ﬁﬁ@(‘?ﬂ”@ Some bookkeeping methods earn more

than others. Compare these four savings

ﬁmﬁ@g«@g@ Ny Ja\;’dm{gg accounts, cach paying 5% interest,

compounded semiannually.

— . =% propeaei R |
[T SO — — T R [T i HER
(] ~ FIFO— : ’ !n} (]
Firstin, First Out Iy Low Balance
. With— ’ t 1 T With-— ‘
I Deposils drawals | Balance Accrued Interest l I Deposits drawals | Balance Accrued Inlerest
i - i
1} Yuan.1 | $1,000 $1,000 | $24.79 r. I8 {san. 4 | $1.000 $1,000 )
I ! It |
i1 Janr1 | s1.000 $2,000 | $ar.26 (41247 |1 ] it |apr1 | s1.000 $2,000 E‘
[ " L8
, May 15 | $1,000 $3,000 | $43.70 (-+6.44) | HI May 15| $1,000 $3,000 : I
i y i
$1,000 | 52,000 | $18.91 (—24.79) | b {May 20 $1.000 | $2,000
1 A
b :
$2,018.9% l—,-i o f July 1 $2,024.79 i !
: »
/ RN —
ey - - i SN
(“ b b —— o e —— = = ‘F"‘s“‘_? Bt s et Tt #mim “—.-_ ' m
LIFO— i DD/DW-— . Day ot Depositlo i
Last In, First Out L3 ! _— Day of Withdrawal g
l Deposits :}?‘alw;ls Balance Accrued Inlerest } ! |! Deposits dra'wa!sl Balance Accrued Interest l
] _ |
d : iw i
i Yoan. 1 | s1.000 $1.000 | $24.79 n 1}1 Jan.1 | $1,000 $1,000 | s24.79 r
l[ . : [ |
1t {Aer 1| $1.000 $2,000 | $37.26 (+12.47) |} n, At | 31600 Wm0 pastesseiadry |
L 4 * ' B i !. i i 1
. ; i
ﬁl May 15| $1,000 $3000 | $43.70 (+6.44) i'r‘] May 15| $1,000 P00 139820 LERA:
F : H
F Fter 20 $1.000 | 2000 |sar2e (~6.44) | 4 [May2o $1.000 | 52000 | $37.95 (-5.75) |
o] uiy 1 $2,037.26 ix [ty 4 auty 1 $2,037.95 g‘
i i| i "
L S ~ N BT o

A leaming tosource designed for use whh “Minaging your 1avings fos tha higheat retum.” COPYAIRKMT ) 197) CHANGIHNG TIMES EOUCATION SERVICE, a divisian of Editors Press, inc.

Date Deposit Withdrawal Earnings Balance
ll/l 1000 1000
441 1000 2000
5/15 - 1000 3000

5/20 1000



LOW BALANCE SYSTEM
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none
APR 5 % PPR quoted %
Compounding frequency is 2 times per year.
Farnings are figured for the _ 181 day period from Jan 1

through Jun 30

Bookkeeping method LOW BALANCE

and are payable or credited on Jul 1

Deposit grace days G

Penalties ——

Withdrawal grace days ———

Other ceonditions —

INTEREST FACTORS: Simple .024794521 Compound ey
(from table) (from table)
EARNINGS: § e $ 24,79
{calculated earnings) (posted earnings)

DATE DEPOSIT WITHDRAWAL EARNINGS BALANCE

Jan 1 1000 1000

Apr 1 1000 2000

May 15 1000 3000

May 20 1000

EARNINGS = lowcut balance

¥ Interest factor

1000 x

024794521 = 24.79
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Case
VERIFICATION ~-~ PINSON EXAMPLE
1. compounded daily LOW BALANCE
2. compounded quarterly
3, compounded semi-annually FIFO (begin. bal.)
4. length of period--first day to last day FIFO (1st deposit)
5. length of period--first day through last day
LIFO
6. length of year = 365 days
7. length of year = 360 days DIDO
8. no grace days
9, 10 deposit grace days/period
10, 10 deposit grace days/month
11. 3 WD grace days/period
12, no penalties for excessive WD
13, 50¢/WD over 2/month
DATE JULIAN DAYS TO END DEPOSIT WITHDRAWAL BALANCE EARNINGS
1-1-70 1 1,000
1-10-70 10 2,000 3,000
2-6-70 37 1,000 4,000
3-5-70 64 1,000 3,000
3-20-70 79 500 2,500
3-30-70 89 500 2,000
4-1-70 91 2,000
7-1-70 182 2,000

TOTAL EARNINGS




Results of earnings calculated using specified variant combinations,

the Pinso
Acc

n standard activity pattern, and the
rued Earnings Potential System.

118

Bookkeeping Method

Combination
of Low FIFO FIFO LIFO DIDO
Varlants balance beg. bal. 1st deposit’
1-5-6-8-12 45.26 52.81 54,33 58.88 75.85
1-5-6-9-12 60,40 55.85 57.37 61.92 78.89
1-5-6-10-12 60.40 56.68 58.21 62.75 79.73
1-5~6~9-11-12 67.93 62,65 64.18 68.72 79.06
2-5-6-8-12" 44.93 52,44 53.93 58.44 75.30
*
2-5-6~9-12 59.95 55.44 56.94 6l.44 78.30
* %
2~5-6~10—l2* 59.95 56,28 57.77 62.27 79.13
*
2-5-6~9-11-12 67.46 62.20 63.70 68.20 78.46
3-5-6-8-12 29.75 52.11 53.59 58.02 74.63
3-5-6-9-12 59.51 55,07 56.55 60.98 77.59
3-5-6-10-12 59.51 55.89 57.37 61.81 78.31
3-5-6-9-11-12 59.51 55.07 56.55 60,98 77.59
1-5-7-8-12 76.91
1-5-7-9-12 Key to Variants 80.00
1-5-7-10-12 1. compounded daily 80.84
S 2. compounded quarterly
Pegeglll-12 3. compounded semi-annually B
Al 4, length of period--first day to last 76.35
2-5-7-9-12 5. length of period--first through last 79.40
2-5-7-10-12 6. length of year = 365 days 80.24
2-5-7-9-11-12 7. length of year = 360 days 79.57
8. mno grace days
9. 10 deposit grace days/period

10. 10 deposit grace days/month

11. 3 withdrawal grace days/period

12, no penalties for excessive withdrawals

13. 50¢/withdrawal over two per month

*Variant combinations were identical to those used by Pinson; all 20
cases were correctly verified using the Accrued Earnings Potential System.
All other variant combinations differed from those used by Pinson; earnings
were calculated using the Accrued Earnings Potential System.

*k
Il1lustrations of verification procedure are Included in this Appendix.



APPENDIX L

VERIFICATION --—- PINSON LEXAMPLE

compounded daily
compounded quarterly
compounded semi-annually

. length of period--first day to last day

length of period--first day through last day

. length of year = 365 days

. length of year = 360 days

119

Case 7

__ ¥ LOW BALANCE

_____ FIFO (begin. bal.)
______FIFO (lst deposit)
_____LIFO

DIDO

8. no grace days
9. 10 deposit grace days/period
~ v 10, 10 deposit grace days/month
11. 3 WD grace days/period
Y 12. no penalties for excessive WD
13, 50¢/WD over 2/month
DATE JULIAN DAYS TO END DEPOSIT WITHDRAWAL BALANCE EARNINGS
1-1-70 1 1,000
1-10-70 10 2,000 3,000
2-6-70 37 1,000 4,000
3-5-70 64 1,000 3,000
3-20-70 79 500 2,500
3-30-70 89 500 2,000
4~1-70 91 2,000
7-1-70 182 2,000
2000 -+ .06 * .90/365 = 29.59 TOTAL FARNINGS 59 .93
2029.59 + .06 + ,91/365 = 30.36
First quarter: 2000.00 x 32? x 90 days = 29.59
Second quarter: 2029.59 x 206, 91 days = 30.36

365



VERIFICATION --- PINSON EXAMPLE

Case

120

1. compounded daily LOW BALANCE
v 2., compounded quarterly
3. compounded semi-annually Y FIFO (begin. bal.)
4. length of period--first day to last day FIFO (lst deposit)
v 5. length of period--first day through last day
LIFO
_ v 6. length of year = 365 days
7. length of year = 360 days DIDO
8. no grace days
9, 10 deposit grace days/period
Y _10. 10 deposit grace days/month
11. 3 WD grace days/pericd
Y 12, no penalties for excessive WD
13, 50¢/WD over 2/month
DATE JULIAN DAYS TO ERD DEPOSIT WITHDRAWAL BALANCE EARNINGS
91
1-1-70 1 90 1,000 14,79
1-10-70 10 g3 90 2,000 3,000 29.59
2-6-70 37 B4 59 1,000 4,000 9,70
3-5-70 64 27 90 1,000 3,000 -14.79
3-20-70 79 iz 8l 500 2,500 - 6,66
3-30-70 89 2 81 500 2,000 - 6.66
25.97
4-1-70 91 91 has 2,050 30.31
7-1-70 182 2,000
TOTAL EARNINGS 56.28




VERIFICATION --~- PINSON LXAMPLE
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Casce 7

1. cowpounded daily i LOW BALANCE
Vv _ 2, compounded quarterly
3. compounded seml-annually FIFO (begin. bal.)
4. length of period--first day to last day Yy FIFO (lst deposit)
;__ 5. length of period--first day through last day
LIFO
Y 6. length of year = 365 days
7. length of year = 360 days DIDO
8. no grace days
9. 10 deposit grace days/period
Y10, 10 deposit grace days/month
11, 3 WD grace days/period
v 12, no penalties for excessive WD
13. 50¢/WD over 2/month
DATE JULTAN DAYS TO END DEPOSIT WITHDRAWAL BALANCE EARNINGS
91
1-1-70 1 90 1,000 14,79
1-10-70 10 8 90 2,000 3,000 29,59
2-6-70 37 54 59 1,000 4,000 9.70
3-5-70 64 2# 81 1,000 3,000 -13.32
3-20-70 79 2 81 500 2,500 - 6.66
3-30-70 89 z 81 500 2,000 - 6.66
Ll 44
4-1-70 91 91 182 2,086 30.33
7-1-70 182 2,000

TOTAL EARNINGS 57.77




VERIT'ICATION --- PINGON EXAMPLE

Case

122

1. compounded daily LOW BALANCE
Y 2. compounded quarterly
3. compounded semi-annually FIFO (begin. bal.)
4. length of period--first day to last day FIFQO (lst deposit)
v 5. length of period--first day through last day
— Y _LIFO
v 6. length of year = 365 days
7. length of year = 360 days _____DIDO
8. no grace days
9., 10 deposit grace days/period
Y 10. 10 deposit grace days/meonth
11. 3 WD grace days/period
Y 12, no penalties for excessive WD
13, 50¢/WD over 2/month
DATE JULTAN DAYS TO END DEPOSIT WITHDRAWAL BALANCE EARNINGS
91
1-1-70 1 90 1,000 14.79
1-10-70 10 8% 90 2,000 3,000 29.59
2-6-70 57 54 59 1,000 4,000 9.70
3-5-70 64 27 54 1,000 3,000 -8.88
3-20-70 79 12 81 500 2,500 -6.66
3-30-70 89 2 81 500 2,000 -6.66
182 31.88
4-1-70 91 91 2,0 30.39
7-1-70 182 2,000
TOTAL EARNINGS 62.27
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Case 7
VERIVICATION -—— PINSON EXAMPLE
1. compounded daily LOW BALANCE
Y _ 2. compounded quarterly
3. compounded semi-annually FIFO (begin. bal,)
4. length of period--first day to last day FIFO (lst deposit)
Y 5. length of period--first day through last day
LIFO
Y 6. length of year = 365 days
7. length of year = 360 days Y DIDO
8. no grace days
9, 10 deposit grace days/period
Y 10. 10 deposit grace days/month
11. 3 WD grace days/period
Y 12, no penalties for excessive WD
13. 50¢/WD over 2/menth
DATE JULTAN DAYS TO END DEPOSIT WITHDRAWAL BALANCE EARNINGS
91
1-1-70 1 90 1,000 14.79
1-10-70 10 83 a0 2,000 3,000 29.59
2-6-70 37 54 59 1,000 4,000 9.70
3-5-70 64 27 1,000 3,000 =4, 44
3-20-70 79 12 500 2,500 = 499
3-30-70 89 ¥ 500 2,000 - .16
182 485.49
4=-1-70 91 91 , 30.64
7-1-70 182 2,000
TOTAL LARNINGS 79.13




1st period

2nd period

3rd period

4th period

APTENDIX M

Verification of an Actual Savings Account

Spource:

Date

4/1
4/2
4/20
5/3
5721
6/30

7/1
7/3
8/27
9/30

10/1
10/1
10/5
10/29
11/2
12/7
12/26

1/1
1/1
1/14
1/28
2/1
2/19
2/25
3/1
3/28

Researcher's Personal Collection

Deposit

170.00
25.30
72.00

108.00

64.87
118.00

168.00
150.00

212.00

363.41

388.71

Withdrawal

293.00

150.00

15.00

184,00
45

75.00
45.00

Farnings

7.92

7.44

10.50

17.08

124

Balance

528.64
698.64
723.94
795.94
502.94
510.86

510.86
618.86
468.86
476,30

476,30
541.17
659.17
644,17
812.17
962.17
972.67

972.67
1184.67
1000.67

955.67
1315.08
1244.08
1195.08
1587.79
1604.87
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APPENDIX N

October 1973

Dear Student,

A study is being conducted to develop procedures to help con-
sumers check the earnings paild on their savings accounts, To develop a
procedure that is adaptable to the variety of systems in use, we need
passbooks or statements which show actual dates, deposits, withdrawals,
earnings, and balances for at least two interest-paying periods.

We need either the passbook itself or the data from it:

* Actual passbook or statement

- We will make a duplicate copy (Xerox) deleting your name and
account number and will then return your passbook to you, or

- You may make your own copy and turn it in, eliminating our
need for your passbook.

or

* Data transfer

- You will tranmsfer all data appearing in your passbook or
statement since March 1lst, or for two interest paying periods,
to the DATA TRANSFER SHEET.

In addition to your passbook, we need a description of your account to
understand how the financial institution figured the earnings. For this
reascn, we ask that you complete and attach an ACCOUNT DESCRIPTION to each

account submitted.

Your cooperation will help us to develop ways for interested
consumers to verify their savings account earnings.

Mrs. Nancy Granovsky
Instructor
Department of Family Economics



ACCOUNT DESCRIPTION

Note: Some of these questions may not be appropriate to yonr nccount, 130

Name of institution

Address

City State

1. What is the earnings (interest) rate? % per year.
2. How often is interest compounded? (check one)

daily

- quarterly
semi~annually
annually

3. On vwhat exact dates is interest payable? (This may differ from
the date posted in your peassbook.)

k., Which method is used to determine the balance to be used as a basis
for interest computation? {You may need tc consult your savings in-
stitution.)

low balance

FIFO (First In First Out) on beginning balance

FIFO on first deposits

LIFO (Last in First Out)

DIDO (Day of Deposit to Day of Withdrawal, also called
Daily Average Balance) '
other (specify)
don't know

1

5. Does this account have grace days? vasg no

Explain

6. How many wivndrawals are permitted without a charge?

What charge is made for excessive withdrawals?

T. Does the account have ahy other features which would either decrease
or inecrease the amount of earrnings paid?

ﬁTTACH THUIS TO YOUR ACCOUNT,



DATA TRANSFER SIEET

Please transfer all data carcfully,

DATE | DOPUSIT ALTHDRAWAL

EARN LIROE

GALANCE

e e

i

e

Department of Family Eeconowles, KSU

131



APPENDIX O

Case

2132

VERIFICATION QF LARNINGS

Posted Verified

I+

Difference ZDifference

1+

Potential Difference ZDifference

ASSUMED ACCOUNT DESCRIPTION

APR

PPR

Compounding frequency: times per year.

Earnings are figured for the day period from

through and are payable or credited on

Bookkeeping method

Deposit grace days Withdrawal grace days

Penalties

Other conditions

ADDITIONAL INFORMATION

Institution

National Bank
State Bank
Savings & Loan
Credit Union
Other

Activity

+ only
- only
+ both
no activity




HP-80 VERIFICATION

Assumed method - Verified earnings

Case

133

DATE JULIAN DAYS TO END DEPOSIT WITHDRAWAL BALANCE EARNINGS
Total Earnings
Standard DIDO - Potential earnings
DATE JULIAN | DAYS TO END | DEPOSIT | WITHDRAWAL | BALANCE | EARNINGS
|

Total Earnings
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Numerous variables affect the computation of earnings on consumer
passbook savings accounts. Earnings may be computed in more than 100
different ways, depending on the combination of variables used. Consumers
have the responsibility for monitoring the accuracy of earnings paid to
their accounts, but the information they need to verify earnings is not
routinely disclesed.

The objectives of the study were: (1) to determine whether a need
exists for consumers to verify their own passbook savings earnings, as
measured by the frequency of agreement of posted earnings with verified
earnings and thé magnitude.of the discrepancy; (2) to examine whether need
varies by type of institution, level of account activity, system used to
compute earnings, and size of account; (3) to measure the magnitude of
difference between earnings computed by the DIDO (day of deposit to day
of withdrawal) method and earnings computed by the various methods employed
by savings institutions; and (4) to assess the communications gap between
savings institutions and consumers regarding the terms and conditions of
their savings contracts.

Three earnings verification systems were developed and tested, using
hypothetical savings models. No difficulties were encountered because all
variables affecting earnings computation were known. An attempt to verify
an actual account revealed the problems to be confronted in verifying
consumers' accounts and dealing with savings institutions.

A form was developed for transcribing records from consumer passbook
savings accounts and tabulating terms and conditions essential for comput-
ing earnings. Accounts wefe solicited using this form. Of the 156

accounts verified, 85% falled to be correctly verified. If a two penny



tolerance was permitted, 38% qualified. Accounts from savings and loan
associlations, those compounded daily, those whose earnings were determined
by the DIDO method, and inactive accounts were correctly verified more
often than other accounts,

Half of the accounts were underpaid, that is, posted earnings were
less than earnings calculated according to known account cenditiouns.
Reasons for discrepancies were not evident from the data, but were believed
to be a result of institutional error, student error, ineffective communi-
cations between institution and student, incorrect transaction dates,
rounding differences, or differences in factors used to compute earnings.

Potential earnings for all accounts were determined using the DIDO
method and daily compounding. These earnings were greater than actual
earnings for.two—thirds of all accounts. For the non-DIDO accounts, 85%
would have generated more earnings under the DIDOlmethod.

Consumers cannot expect to verify their passbook earnings correctly
unless all conditions which influenced earnings computation during the
accounting period have been fully disclosed.

As a result of the study, the following recommendations were made:
(1) assess consumers' ability to interpret and use the three earnings
verification systems developed; (2) examine the feasibility of savings .
institutions providing consumers with worksheets for verifying earnings;
(3) consider the DIDO method for computing earnings if. a uniform method is
to be adopted by all savings institutions; (4) assess the cost potential
to consumers resulting from incomplete account information for verifying
earnings; (5) eliminate barriers to effective communications between

savings institutions and consumers by: (a) standardizing the terminology



essentlal for describing the terms and conditions of savings accounts;

(b) adopting full disclosure measures as in S. 1052, Truth in Savings; and
(c) standardizing the factor tables and other instruments for facilitating
earnings computationé; and (6) design educational materials for claésroom
and home use to develop greater familiarity for verifying and monitoring

passbook savings accounts.





