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repayment metheds

Paul H. Gutlerreiz and Norman L. Dalsted?

Quick Facts

Long-term loans can be repaid in a series
of “annual, semi-annual or monthly
payments.

Payments can be calculated by equal total
- payments, equal principal payments
or equal payments with a balloon pay~
ment at the end to repay the balance.

The Farmer's Home Administration usu-
ally requires equal total payments for
intérmediate and long-term loans.

An amortization table can determine the
annual payment when the amount of
money borrowed, the interest rate and
the length of the loan are known.

Moneyborrowed forlong-termi capitalinvest-
ments usually is repaid in a series of annual,
semi-annual or monthly payments. There are
several different ways the amount of these pay-
ments can be calculated. For example, loans may
be repaid in a series of 1.} equal total payments
per time period (amortization); 2.) equal principal
payments per time period; or 3.) equal payments
over a specified time period with a balloon pay-
ment due at the end to repay the balance.

When theequal total paymentmethod of amor-
tizing a loan is used, each payment includes the
accrued interest on the unpaid balance, plus some
principal. The amount of the annual payment
applied toward the principal will increase with

sach payment. Table 1 illustrates how the amounts
of interest and principal in an equal total payment
change over the loan period. The egual principal
payment plan also provides for paymentof acerued
interest on the unpaid balance, plus an egual
amount of the principal. The total payment will
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decline through time because, as the remaining
principal balance declines, the amountof interest
accrued declines. Table 2 illustrates interest and
principal payments over the loan period.

These two payment pla,ns are the most com-
mon methods financial institutions use to com-
pute loan payments on long-term investments.
Individual lenders will use both of these, but also
may use a balloon system. The balloon payment
method often is used to reduce the size of periodic
payments, but alsoto shorten the total time period
in which the/loan is'fully repaid. To aceomplish
this, a portion of the principal will not be amor-
tized (paid off in a series of payments) but will be
due inalumpsumattheend of the loan period. For
many borrowers, this means the amount to be
repaidin the lump sum must be reﬁmanced which
may be difficult. ~

Borrower Use of Loan
Repayment Prmmples :

To calculate the amount of the loan payments,
all terms of the loan must first be agreed upon.
These include the interest rats, timing of pay-
ments (e.g., monthly, quarterly.annually), length
of the loan:(time period to repay the loan) and
original amount of the loan. Commercial lenders
can rapidly compute the loan repayment schedule
and process the loan contract for the borrower of
the current status of the loan.

It also is necessary for the borrower to under-
stand how loans are amortized, how to calculate
loan payment amounts and remaining principal
balances as of a particulardate, and how to calcu-
late principal and interest portions of the next
payment. This information is valuable for plan-
ning purposes before an investment is actually
made, for tax management and planning pur-
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poses before the loan statement is received, and
for prepa,ra,mon of financial statements. Because
many farmers and ranchers now have electronic
calculators or mlcrocomputers the calculations
carn be done easily and quickly. The use of printed
tables is still common, but tables are less flexible
because of the limited number of interest rates
and time periods for Whmh the tables have been
calculated.

Regardless of whether the tables or a calcula-
tor is used, work through an example to help
apply the concepts and formulas to a specific
case.

Lenders Use of Differéniz Methods

Different lenders use different methods'to cal-
culate loan repayment schedules depending on
their specific needs, the needs of the borrower, the
ingtitution’s interest rate policy (whether rates
are fixed or variable), the time length of the loan,
and the purpose of the borrowed money. Typl-

cally, home mortgage loans, automobile and truck -

loans, and consumer installment loans through
banks, savings and loan institutions, finance
companies;or dealershlps will be amo"tzzed using
the equal total payment method.

The Farmer’s Home Administration usually
requires equai total pa,yments for mtermedxate
and long-term loans.

The Federal Land Bank uses the equal total
pa,yment method for many loans, Under certain
conditions the FLB may require more prmmpal be
repaid earlier in the life of the loan, so they will
use the egual principal paymeni method. For
example, in marginal farming areasorforranches
with high percentage of gra,zing land in non-
deeded permits, the FLLB may require egusal pr1n~
cipal payments.

Production Credit Associations usually sched-
ule equal principal payment loans for interme-
diate term purposes. (Operating notes are calcu-
lated slightly differently.} Other commercial
lenders use both methods.

Lenders often try to accommodate the desires
and needs of their borrowers and let the borrower
choose which loan payment method to use. A
comparison oftables 1 and?2 indicates advantages
and disadvantages of each plan. The equal princi-
pal payment plan incurs less total interest over
the life of the loan because the principal isrepsid
morerapidly. However, it requires higher annual
payments in the earlier years when money to
repay the loan is typically shortest. Furthermore,
because the principsal is repaid more rapidly,
interest deductions for tax purposes are slighily
lower. Rememberthat principal payments are not
tax deductible and the choice of repayment plans
has no effect on depreciation.

The reason for the difference in amounts of
intersst due in any time period is simple; interest
is calculated and paid on the amount of money
that has been loaned but not repaid (the remaining

unpaid principal balance of the loan). In other
words, interest is almost always calculated as o
percentage of the unpaid (or remaining) balance:
I=ixR :

Where

I = interest payment

i=interest rate

R = unpaid balance:

Amortization Tables

Anamortization table candeterminethe annual
payment when the amount of money borrowed,
the interest rate and the length of the loan are
known. For example, an 8-year loan of $10,000
made at anannual rate of 12 percent would require
$2,013 payment each year. Refer toc Table 3 under
the 12 percentcolumn and across from 8 years and
find the factor 0.20130. This indicates, for each
dollar borrowed, the repayment for interest and
principal to retire the loan in 8 years will reguire
0.20120 centis per year. Thus, the annual loan
paymentof$i0,000x0.2013-$2,013. Use Table3to
determine the annual payments for loans with the
interestrates from 8 percentto 15 percent financed
for the period shown in ¢column one.

U’smg the Fermulas

Beca,use of the mﬂmte number of interest rate
andtimeperiod combinations it iseasierto calcu-
late with a calculator or microcomputer than use
a printed table. This is especially true when frac-
tional interest rates are charged and when the
length of the loan is not standard. Variable inter-
estrates and the use of interest rates carried outto
two or three decimal places also makes the use of
printed tables difficult.

Equal Total Payments

For equal total payment loans calculate the
total amount of the periodic payment using the
following formula:

B=(ix A)+[1-(1+1)"N]

Where:

A = amount of loan

B = periodic total payment

N = total number of periods in the loan
The principal portion due in period n is:
C =B x(1+iy T+ N*+n)

Where:

C = principal portion due

n = period under consideration

the interest due in period n is:

I.=B-C,

and the remaining principal balance due after
period n is:

B =, +i)-C,
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' Equa} Pmnczpai Pa.yments

For eqaal garmcxpa;.’i payment loans, the prin-
mpa& pertwn of thetotal @aymem is calcal&ie& as:
C=A=N ;
the mterest dv;@ in period Ii is:

I,=[A-C, Jxi o
and the remammg principal b&lanee due after

g::emod wis
B =(I,+1)-C .

; Caiczﬂa@mg Paymeﬁts ‘Wl%h Vamab_'&e Enﬁerest Ra,tes

M y Eenders (espema,ﬁy %:he Farm Cma;t

*payment dus, Thg m@sﬁ commion Way ta ame}mize

'éer 8 variable mterest raﬁe sa}czﬁa‘zes the

“total payment methsd Assume t‘le m’zems‘s ra:ée is

variable; it remains at 12 percent for the first six
months of the year and then changes to 13 percent
for the last six months. Instead of caloculating the
principal due at the end of the first year on the
basis of 12 percent, it is calculated using 13 per-
cent. Apply the formulas of the preszmus secnsn
to get L

C,=ix A+ [1-(1+1)" } S $?83 87
using i 4« i} 13. Conseqae%}y, the prznm?a} pay-
ment is $783.87 instead of $813.08. The interest
paymentis calculated at 12 percent for six months
and at 13 percent fsr six months:

1,=[$10,000 % 0.12 x (smj,z)p {swo@@xmaxfﬁ

-—-12} $1,250
Thus the total payment f@z ?he first year is:
B =$783. 8?‘ + 81, 25@ =$2, @33 87 . ,

amﬁ

R, = $10, @G%} $783. 8’? 39, 216 i3

Tocarry this example one step further, assume
the interest rate in the second yvear of the note
remains at 13 percent for two months and then
movesto 14 percentandstays there for 10 months.

: The game. f@rmuia zs used bat now Ciscalculated

‘This method ﬁsmputes the amount of princi-
pal and total payments and is used only for equal
total payment loans. If the loan schediile was

‘originally specified as the eqaai pmnczpal pay-

ment plan, the calculations are mucheasier because
C(principal payments) remains the same for each
period, Interest is calculated in the same manner
as in the example above
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2,013.03
2,013.03

143283 - 3.402.
. 1.604.77 1.797.35
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: = Interest

0 $1,200.00

5,000.0
3,?5(}.9@

1,700.00
1,550.60
1,400, 66{'

0 $6,10424 . 0

Ammai Enterest Rate ‘

5 8.50% . 16.00% % 11.00%

12 ea% 12 50%}, - 43.50%

11.50%

3.4%21

505 099858 0,40 ,
CEER ~0.32233

‘ 5'28388
Q 229613

9 26?18
0.23298.
| 0.20880.
0.19087
CorTiiL
0.16626
015752
Tg.A5088"
5 0.14815
0.14323

0.23688
0.21222

0.16342
0.15241
014549
013615
0.13002
3 0.12484 04
193012042 0,184
5 0.10567
] ,009771“] A
G.08883 0.08308
0.08580 008019
0.08386 008838

0.17020
- 0.15927

0.16980
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0.13675 9.
- 5.33147 . 0.1
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010808
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Ga;zz?s” &42’;1@ 0.43

C! 19851
CHIBTES 0481
84 - 0.17960 . 0.183;
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0.13809 0
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0.13588

G 15474
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