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eharge on loans

Norman L Daisted a,nd Paul H Gutlerrezl

Quick Facts

The annual percentage rate provides a
common basis to compare interest
charges associated with the loan. The
contractual rate is the interest rate
actually stated on the locan contract.

Lenders use the add-on method, the dis-
count method and the remaining bal-
ance method to calculate interest
charges. Agricultural lenders do not
commonly use the first two methods.

The annual perceniage rate stated forloans
also should reflect all loan service
costs and stock purchase requirements.

Interest rates usually are stated on an
annual basis, but sometimes are quoted
monthly, weekly or daily:

Any time money is borrowed, interest is
charged. How interest is computed ofien is con-
fusing, as is the manner in which the interest rate
is stated. The federal Truth in Lending Act'of 1968
(and its successor, the Truth in Lending Simplifi-
cation and Reform Act of 1980)

“was enacted in order to assure ameaningful

disclosure of credit terms and to protect the

consumer agaznst inaccurate and unfaircredit

imposes dntazied reporting requzrements on

lenders. However, agricultural transactions

are fully excluded from its application.”?
Despite exclusion from the act, most agricultural
lenders follow its splmt and intent.

A main provision of the Truth in Lending Act
was that lenders must calculate and show bor-
rowers total finance charges over the life of the
loan, as well as the annual percentage rate (APR).
The APR provides a common bagis to compare

~ 'éz‘;}g:}?%éé}@ Sl i-ﬁ%, LB
,:ﬁa ?aw sat ions Lit

interest charges associated with the loan. The
APR may or may not be the same as the contrac-
tual rate (the rate actually stated on the loan con-
tract). The difference between the two rates is the
different methods of computing the total interest
charge.

Methods of Computation

Lenders use three major methods to calculate
interest chargss: 1) the add-on method, 2) the dis-
count method, and 3) the remaining balance
method. The first two methods are nof commonly
used by major agricultural lenders, but are used
by finance companies that may make some agri-
cultural loans.
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Add-On Method

.. Under the add- -on meth@d the lender calcu-
lates the total interest charge by multiplying the
entire loan amount by the contractual interest
rate, and then multiply the total interest cost by
the number (months, years) covered by the loan.
The interest charge is added to the ‘principal to
determine. the total amount to be repaid. This
amount is then divided by the number of repay-
ment periocds to determme each. payment

The total interest charge is thus:
I=Axi =N
Where — ,
I=total interest charge over the life of the loan
A = amount of loan
i= contraetua& mterest ra.te per t1me permd

The perwdzc payment 15
=(A+D =N

Whereu
B = total payment
n = repayment periods under consideration

For an example of add-on interest, assume a
$3,000 loan to be repaid in two annual install-
ments. The annual contractual interest rate is 6
percent. Then, the total interest charge is:
1=$3,000 = .06 ~2 =$360
and the annual payments will be:
B = (83,000 + 360) -+ 2= $1 68(}

Discoum Methcd , o

The discount method caicula.tes total interest
the same way as the add-on method, with one
exception. The interest is subtracted from the loan
amount and the borrower receives the balance.
The total interest charge is: '
I=Axi =N

The amount the borrawer receives is:
L=A-1 . ,
Where L = loan proceeds
and the perzodm payment is:
B=A+HN

Usmg the bame data as befere ($3.000 },Qan
amount, 6 percent annual interest rate, over 2
years), the total interest charge is again $360:
I =$3,000 % .06 x 2 = $360

The borrower would receive $2,840:
L = $3.000 - $380 = $2.640
andwould répay two installmenis of $1 500 each
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When the rema*mng baj ance methed is used
the interest charge is cemputed in each period by
mumplymg the contractual interest rate by the
principal balance remaining at the beginning of
the period (the unpaid balance). The major differ-
ence between this method and the previous two,
beyond the complexity of the mathematicalcalcu-
lations, is that interestis not charged on principal
that has been repaid.

The total interest charge, the permdm interest

payment, and the periodic principal payment all

depend on the method selected for repayment.
Two methods are commonly used: the equal total
payment plan (Standard plan) and the equal total
principal plan (Springfield plan). To illustrate
interest -computation for these two repayment
methods, assume-a. $1O 000 loan at a 12 percent
annual contractual rate to be repaid in elght
annual payments ' : ,

Under the equa,l total pa,yment method, the
annual payment for this loan is $2,013.03 for each
of the 8 years. This was determined by multiply-
ing the amortization factor (see Table 3) for 12
percent interest and 8 year payment period times
the loan amount. The portion of each payment that
is interest and the portion that is principal will

vary with each payment. At the end of the first

year, interestis chargedon the full $10,000 princi-
pai outstanding:

= $10,000 = 0.12 = $1,200

Thus, the principal payment is the dlfference
C, =$2,013.00 - $1,200 = $813.00
Where C =the prmmpal payment

The remaining principal balance after the
first paynient is:

R, = $10,000 - $813.00 = $9,187.00
Where R = the principal balance
Interest in the second year is charged on the
remaining balance:
I,=$9,187.00 = 0. 12 = $t 102.44
Whlch yields: .
C, = %2, 013 - $i 102.44 = $910.59
a,nd ,
R, = %9, 18’? 00 $910 59 = $8, 2?6 41
A similar set of steps is followed each year
therea,fter , ,

Egual Prmczpal Payments
“Under the equal principal payment plan, in-
terest charges “are caloulated similarly. The
pmmary difference is that equal principal pay-
ments are made. In addition, the annual total
repayments decline each year due to a declining
principai balance on which interest is calculated.
= $10,000 x 0. 12 = $1,200
But, the principal payment is:
C, =810,000 -+ 8 = $1,250
- Thus, %he total payment for the first year is:
B,=%$1,250+ $1 200 = $2.450
And the remaining principal balance is:
R, =$10,000 -~ $1,250 = $8,750
-In the second year,
.= 88,750 % 0.12 = $1, 35@
C,=81,250" "
B, =81, 250 + $1,050 = $2 300
R $8,750 - $1,250 = §7.560

Comparison of Interest Charges
szen a contractual interest rate and the

. terms of the loan, total interest charges will vary

significantly. To illustrate, assume a $10,000 loan
is taken out at an annual contractual interest rate
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1t to berepaidin annual payments over
able'l shows how the different methods
tmg mterest ch&rges aﬁect ’she tetal

" interest cost.

The a.dd~0n ané d};scmmt meth@ds resait in

i:hus the @ontmetuai interest rates 'ubstantmhv

understate the true or annual percentage rate. In
fact, the discount method produces ridiculous

_ results for a loan of 8years. But this meth@d usu-

Tabie i Example of mterest cha,z’ge me$h0ds

ally is used by finance companies agzyfaz short-
term loans such 2430, 60 or 180 d&ys When either
the aéé -on or éiseeam meth@d 15 useé }.enders
than rates quoteﬁ by Gthsr Ienﬁers t?mis f{)}.‘ shori-
termloans, the extremely high APR figures indi-
cated in Table 1 will not be correct. Few agricultu-
ral loans are written using these methods, but
some people may have consumer fﬁoans that use
either add-on or dzsmunt interest.

{Pmnczpaf $10, QQO Interest rate 12%, 8 annual payment i5)

Rema.mmg Standard Remaimg Spi‘mgﬁelﬁ

5 L o A;dd;oéi o Discount ' Plan Balance Plan Balancel
Amount received $10,000. - . co B 400 $10,000 $10,000
Total repaid 18,000 ‘ 10,000 16,104 15,400
Total interest paid . 96060 . 9,600 6,104 5,400
Equal annual o A .
payments LY 2480 o 1,500 2,013 1,9252
APR. (percent) R i 9‘7“ ’ 375.00 12.00 16.74

fRema,mmg balance method Wzth equ&l principal payment
2Average annual payment.

Servwe Cha,rges and
Stock Purchase Requirements

The APR stated for loans also should reflect
all loan service costs (such as loan origination
fees, closing costs or points) and stock purchase
reguirements (such as those of the Farm Credit
Services). Table 2 shows an example of the effect
of service charges on the APR for different loan
maturities. Note, as the maturity is lengthened,
the effect of the service charge is diminished.

Taiﬂe 2: APR under different ma%;umty and servme
charge assumpﬁmns ‘

($10,000 Loan, 10% Interest Raﬁe i

Service chrg. Length of iean' mp‘aymlen?"
(Foofloanamt) 3 yr Byr o 10 yz-* B0y
' o ~ APR (%}
0 10.00 10.00 - 16.00 16.00
§ OB o MEAG A 24 A 151?5
2 11.i8 10.80 - 10.48 16.30
3 11.74 1180 072 0 10.45
4 izg.32 1160 1686 1095
4

12.80 12.00 11.20 10.75

Variable Interest Rates
and Partial Year Loans

Interestrates usually are stated on an annual

"basis, but somistimes are qguoted monthly, weekly

ordaily. Mostdepartment store or bankcardcharge
accounts are staiesi on g monthly basis, Cg}nssv
guenily, it is important to determine the time

period that the stated interest rate applies. Even if
anannualinterest rate is stated, the length ofmost
agricultural operating loans is less than a full
year. Most credzt eard chargesare pdld offbefore 1

‘year.

Partial Years
If interest is stated on an annual basis and
calculated using the remaining balance method,
but the loan ig paid off in less than 1 year, the.
amount of interest due can be calculated as:
I=A =ix({Numberof months money isused =+ 12)
or
I=A xix(Numberofdays money is used -+ 365)
If interest is stated on a momhiy b&szs (i),
caloulate interest as:
I=A xi_*(Number of mg‘ﬁéhs money is used)

Variable Interest

In recent years, it has become common for
lending institutions to adopt a . varisble interest
rate policy. Typically, the interest rate will be
stated on an annual bagis and will not chaﬁge
more often than once each month. If interest is
calculated on the remaining baldnce method, it
can be calculated in a way similar t6 the process
for parﬂ:zai year loans. For example, if the interest
rate was 12 percent for 2 months, 13 percent for 3
months dnd 14 percent for 7 months, the annusal
interest is:
I=AX012% (2 +12)+ Ax0.13x (B3 12Y+ A= 0,14 < (7
-+ 12}

ifapplied tothe add-on ordiscountmethods, a
new calculation would be made each time the rate
changed.
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