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INTEREST FORMULAS FOR ALL OCCASIONS Al Byalaal

Va

o)LioJl

relating present and future values of single cash flows;

relating a uniform series (annuity) to present and future equivalent
values;

e for discrete compounding and discrete cash flows;
* for deferred annuities (uniform series);

equivalence calculations involving multiple interest;

relating a uniform gradient of cash flows to annual and present
equivalents;

relating a geometric sequence of cash flows to present and annual
equivalents;
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INTEREST FORMULAS FOR ALL OCCASIONS %
fj_,lL_i__.;._Ir
relating nominal and effective interest rates;
relating to compounding more frequently than once a year;

relating to cash flows occurring less often than compounding
periods;

for continuous compounding and discrete cash flows;
for continuous compounding and continuous cash flows;
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RELATING PRESENT AND FUTURE EQUIVALENT Jaaly) Bpalaal
VALUES OF SINGLE CASH FLOWS Pﬂ

6)li_aJl

* Finding F when given P:
* Finding future value when given present value
e F=P(1+i)N

e (1+i)Nsingle payment compound amount factor
» functionally expressedasF=(F /P, i%,N)

* predetermined values of this are presented in column 2 of
Appendix C of text.

0 |
"F=7?
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RELATING PRESENT AND FUTURE EQUIVALENT VALUES

OF SINGLE CASH FLOWS

Fin
Fin
P =

ding P when given F:
ding present value when given future value

-[1/(1+i0)]"

(1+i)N single payment present worth factor
functionally expressedasP=F(P/F, i%, N)
predetermined values of this are presented in column 3 of Appendix C

of text;

1F

9 E

P=?

PA dag)yl) Bpalaall
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Pd ) Bycaladl
RELATING A UNIFORM SERIES (ORDINARY ANNUITY) TO PRESENT AND ooa
ds0

FUTURE EQUIVALENT VALUES 3Ll

Finding F given A:
Finding future equivalent income (inflow) value given a series of
uniform equal Payments

(1+i)N-1
c F=A
i 1 _
 functionally expressedas F=A(F/A,%,N )
* uniform series compound amount factor in [ ] .
= predetermined values are =
in column 4 of Appendix C of text l112131415161718 A =
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[PV s sias

6jliall

(F/Ai%N)=(P/AiN)(F/
PiN)

(F/Ai%,N)=(F/P,iNk)
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RELATING A UNIFORM SERIES (ORDINARY ANNUITY) TO PRESENT AND
FUTURE EQUIVALENT VALUES

* Finding P given A:

* Finding present equivalent value given a series of uniform equal

receipts-
(1+i)N-1
c P=A (1+1)N

—_———

— uniform series present worth factor in [ ]

— functionally expressedas P=A (P /A,1%,N )

— predetermined values are
In column 5 of Appendix C of text

a= J1l2lalals]6]7]e

"P=?

Y

6)liadl




PAV x) Bpalaal
deola
9jtiall

(P/Ai%N)=( P/Fik)
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RELATING A UNIFORM SERIES (ORDINARY ANNUITY) TO PRESENT AND

FUTURE EQUIVALENT VALUES

P/_’\ dag)yl) Bpalaall

deol ~

Finding A given F:

A

« Finding amount A of a uniform series when given the equivalent future value

= F

(1+i)N-1
— sinking fund factor in [ ]

— functionally expressed asA=F (A/F,i%,N)
— predetermined values are in column 6 of Appendix C of text

|F-

V1v293v435v6+7+g A =7
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DAY/ daa)l) §palaal)
deola

6)liadl

(A/Fi%,N) =1/(F/A,i%,N )

(A/Fi%N)=(A/Pi%,N)-i
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RELATING A UNIFORM SERIES (ORDINARY ANNUITY) TO

PRESENT AND FUTURE EQUIVALENT VALUES A Bpdalaal
* Finding A given P: PA
* Finding amount A of a uniform series when given the equivalent ﬁ
oresent value
(14N T
A=P
- (1+i)N-1

— capital recovery factor in []
— functionally expressed asA=P (A/ P,i%,N )

— predetermined vefllues are in column 7 of Appendix C of text
P =

V19293v435v6+7+g A =7
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(A/Pi%N)=1/(P/A,%,N )
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RELATING A UNIFORM GRADIENT OFj&ASH FLOWS TO ANNUAL AND PRESENT
EQUIVALENTS

Find P when given G:

Find the present equivalent value when given the uniform
gradient amount

© 1 (L+i)N-1 N =
P=G/) _ -
L . : . /
| 1(1+i)N (L+1i)N

S

A Y

Functionally representedas P=G (P /G, 1%,N)

The value shown in{ } is the gradient to present equivalent
conversion factor and is presented in column 8 of Appendix C
(represented in the above parenthetical expression).

eyl Bpalaal
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RELATING GEOMETRIC SEQUENCE OF CASH FLOWS TO dall) Balaall
PRESENT AND ANNUAL EQUIVALENTS P
VA

Projected cash flow patterns changing at an average rate of f e
each period; 6)lioJl
Resultant end-of-period cash-flow pattern is referred to as a

geometric gradient series;

A, is cash flow at end of period 1

A =(A ) (1+f),Z2<k<N

Ay=A; (1+f)N1

f=(A-A) /A

f may be either positive or negative
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Ay =A, (1+ N1

A, =A, (1+)2 -

A, =A(1+)

N

Al

i /I /

1 2 3 4 \Y
End of Period

eyl Bpalaal

W

0)lioJl

Cash-flow diagram for a Geometric Sequence of
Cash Flows
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RELATING A GEOMETRIC SEQUENCE OF CASH FLOWS TO

ANNUAL AND PRESENT EQUIVALENTS

* Find P when given A:

* Find the present equivalent value when given the
annual equivalent vapJe (1=1)

Aq[1 — (A+=N (1+0N]

1-f
which may also be written as
A1 - (P/F,1%,N)(F/P,f%,N)]

| - f

eyl Bpalaal

Y
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RELATING A GEOMETRIC SEQUENCE OF CASH FLOWS TO
ANNUAL AND PRESENT EQUIVALENTS

* Note that the foregoing is mathematically equivalent
to the following (i & f):

Ay 1+
p = (P/A—-1,N) ‘

1+f 1+f

eyl Bpalaal

>y

6)jliaJl
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RELATING A GEOMETRIC SEQUENCE OF CASH FLOWS TO
ANNUAL AND PRESENT EQUIVALENTS Pﬂ

deol ~

6)liadl

The foregoing may be functionally represented as A
=P (A/P,1%,N)

The year zero “base” of annuity, increasing at
constantrate f % ISA;, =P (A/P, 1%, N)

The future equivalent of this geometric gradient is
F=P(F/P, 1%, N)
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RELATING A GEOMETRIC SEQUENCE OF CASH dall) palaal)

L OWS TO ANNUAL AND PRESENT EQUIVALENTS P
~ind P when given A: ﬂ_ﬁ
—_ . : 6)ligall
~ind the present equivalent value when given the

annual equivalent value {1 =1)
P = A;N (i+i)-1 which may be written as
P =A;N (P/Fi%,1)
Functionally represented as A=P (A/P, 1%,N )

The year zero “base” of annuity, increasing at
constantrate f % iIsA, =P (A/P, 1%, N)

The future equivalent of this geometric gradient is
F=P(F/P, 1%, N)
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INTEREST RATES THAT VARY WITH TIME

Find P given F and interest rates that vary over

N
Find the present equivalent value given a

future value and a varying interest rate over
the period of the loan

eyl Bpalaal

Y
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NOMINAL AND EFFECTIVE INTEREST RATES

Nominal Interest Rate - r- For rates compounded more
frequently than one year, the stated annual interest rate.

Effective Interest Rate - i - For rates compounded more

frequently than one year, the actual amount of interest paid.

i=(1+r/MM-1=(F/Pr/M, M) -1

M - the number of compounding periods per year
Annual Percentage Rate - APR - percentage rate per period
times number of periods.

APR=rxM

https://manara.edu.sy/
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COMPOUNDING MORE OFTEN THAN ONCE A YEAR Aaulyl) 3yuatad

* Single Amounts Pf:

* Given nominal interest rate and total number of gfi]j[
compounding periods, P, F or A can be determined by

. F=P(F/P i%, N)

. i%=(1+r/M)M-1

 Uniform and / or Gradient Series

Given nominal interest rate, total number of compounding
periods, and existence of a cash flow at the end of each
period, P, F or A may be determined by the formulas and
tables for uniform annual series and uniform gradient series.
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CASH FLOWS LESS OFTEN THAN COMPOUNDING PERIODS

Find A, given i, k and X, where:

* jisthe effective interest rate per interest period
* kisthe period at the end of which cash flow occurs

e Xis the uniform cash flow amount

Use: A=X(A/Fi%, k)

Find A, given i, k and X, where:

* iisthe effective interest rate per interest period
* kisthe period at the beginning of which cash flow occurs

e X isthe uniform cash flow amount

Use: A=X(A/P i%, k)
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eyl Bpalaal

Va

Continuous compounding assumes cash flows occur at dzols

. . . . . 0
discrete intervals, but compounding is continuous o
throughout the interval.

CONTINUOUS COMPOUNDING AND DISCRETE CASH FLOWS

Given nominal per year interest rate -- r,
compounding per year -- M
one unit of principal= [1+(r/M )] M
Given M /r=p, [1+(r/M)]M=[1+(1/p)]"
Si\liven im [1+(1/p)]P=e1=2.71828 (F/P,r%, N)=¢

l=e’-1

https://manara.edu.sy/
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CONTINUOUS COMPOUNDING AND DISCRETE CASH P
FLOWS Z4
Single Cash Flow oo

Finding F given P

Finding future equivalent value given present
value

F=P(e™)
Functionally expressedas (F /P, r%, N)

e "N is continuous compounding compound
amount

Predetermined values are in column 2 of appendix
D Of teXt https://manara.edu.sy/
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CONTINUOUS COMPOUNDING AND DISCRETE CASH FLOWS
Single Cash Flow %

o)Li_aJl

Finding P given F
Finding present equivalent value given future value
D — F (e -rN)

Functionally expressedas (P / F, r%, N )

e "N is continuous compounding present equivalent

Predetermined values are in column 3 of appendix D of
text
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CONTINUOUS COMPOUNDING AND DISCRETE CASH

FLOWS S Bl
Uniform Series %
Finding F given A S o

Finding future equivalent value given a series of
uniform equal receipts

F=A(e™-1)/(e" 1)
Functionally expressed as (F/ A, r%, N )

(e ™N-1)/(e "- 1) is continuous compounding
compound amount

Predetermined values are in column 4 of appendix
D of text
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CONTINUOUS COMPOUNDING AND DISCRETE CASH FLOWS
Uniform Series %

deol ~

Finding P given A &ylial

Finding present equivalent value given a series of uniform
equal receipts

P=A(e™-1)/(e™) (e" 1)
Functionally expressed as (P / A, r%, N )

(e™-1)/(e™)(e" 1) is continuous compounding
present equivalent

Predetermined values are in column 5 of appendix D of
text
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CONTINUOUS COMPOUNDING AND DISCRETE CASH FLOWS ;. ..o
Uniform Series '
P

deol ~

Finding A given F 5Ll

Finding a uniform series given a future value
A=F(e’™-1)/(e™-1)
Functionally expressedas (A/F, r%, N )

(e"-1)/(e™ -1)is continuous compounding
sinking fund

Predetermined values are in column 6 of appendix
D of text
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CONTINUOUS COMPOUNDING AND DISCRETE CASH FLOWS i spaalaa
Uniform Series
[

* Finding A given P daoLa
ot

* Finding a series of uniform equal receipts given
oresent equivalent value

e A=Ple™(e"™1)/(e™-1)]
* Functionally expressedas (A /P, r%, N)

e [e™N(e"™1)/(e™-1)]is continuous compounding
capital recovery

 Predetermined values are in column 7 of appendix
D of text
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CONTINUOUS COMPOUNDING AND CONTINUQOUS CASH FLOWS P
74
Continuous flow of funds suggests a series of cash flows occurring at ﬁi‘j
infinitesimally short intervals of time
Given:

a nominal interest rate or r
p is payments per year

[1+(r/p)]P-1

ril+(r/p)l>»
Given Lim[1+(r/p)]P=e"
Foroneyear (P/A, r%,1)=(e"-1)/re"

https://manara.edu.sy/
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CONTINUQUS COMPOUI\IIZIB(I)I\\I,E/SSAND CONTINUOUS CASH dad)l Bpualaal

Finding F given A %

2ol s
Finding the future equivalent given the continuous e

funds flow
F=A[(e™-1)/r]
Functionally expressed as (F / A, r%, N )

(e™N-1)/riscontinuous compounding compound
amount

Predetermined values are found in column 6 of
appendix D of text.

https://manara.edu.sy/
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CONTINUOUS COMPOUNDING AND CONTINUOUS
CASH FLOWS

» Finding P given A

* Finding the present equivalent given the
continuous funds flow

« P=A[(eN-1)/reN]

* Functionally expressed as ( P/A, 1%, N )

 (e™N-1)/re™is continuous compounding
present equivalent

 Predetermined values are found in column 7 of
appendix D of text.

eyl Bpalaal

W
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CONTINUOUS COMPOUNDING AND CONTINUOUS CASH

FLOWS

Finding A given F

Finding the continuous funds flow given the

future equivalent
A=F[r/(eN-1)]

Functionally expressed as (A_/ F, r%, N )
r/(e™-1)is continuous compounding

sinking fund

eyl Bpalaal

W

6jliall
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CONTINUOUS COMPOUNDING AND CONTINUOUS Ayl Bpalaal
CASH FLOWS
%

» Finding A given P daols
* Finding the continuous funds flow given the o
present equivalent

« A=F[reMN/(eN-1)]

* Functionally expressed as (A/ P, 1%, N )

« reN/(e™N-1)is continuous compounding
capital recovery

https://manara.edu.sy/
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