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require jpath ’“addons/finance/interest/interest.ijs
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ooooo accndx  accumulate indexed payments

accpay accumulate payments

000 amort calculate amortization table
osb outstanding loan balance
00 annt annuities certain
oooooo npv net present value
vt v to the powert
ooooo irr internal rate of return
xirr as irr but with non— periodic payments
780 ruleof78 outstanding balance on rule 048
util accint  accumulate intlist for duration

effnom return ef fective from nominal

intexpand expand modal intlist
intm convert single intrate to modal

intrep  expand intlist
vrep expand intlist to discount rates
stretch  stretch list to length len
e JIDO Script0000OO0
(CO00O0U0O0O00O0Orequire jpath ’“user/classes/finance/square_6.ijs’ NB.

adjust any folder
(0 0O)require jpath ’“user/classes/finance/finance®.ijs’ NB. adjust any folder
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e 00 51015200 NB.t
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57 10 17 20 find_dp_sub table 5 10 15 20

+o—mm e B e et e e e +
| find_dp_sub| 5 10 15 20|
Fmmmm - et e +
| 5 |0.783526 0.613913 0.481017 0.376889]
| 7 |0.712986 0.508349 0.362446 0.258419]
|10 |0.620921 0.385543 0.239392 0.148644|
|17 |0.456111 0.208037 0.0948882 0.0432796|
[20 |0.401878 0.161506 0.0649055 0.0260841|
Fmmmm - - +
000 p206)

m Script

find_dp=: 4 : O
NB. Usage x. find_dp y
(_,vy ), x,. x find_dp_sub y
)
1
(1+ 15"
find_dp_sub=: 4 : * % >: x % 100) "/ y '’
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NB. time ,: cashflow (pay and income)
Ja=: ®© 1 2 3 ,: _100 5 5 125

012 3 NB. time
_100 5 5 125 NB. cf

e Calc
5 5 5

+ +
1+r (1+4r)2 (1+r)
irr _100 5 5 125

0.109851

=10000000

xirr a
0.109851
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irr a
0.140477

irr 0 1 2 3 _160 5 5 125
0.140477
—ir,xir 000000 00OX)0000000000000000000000000O0
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m 0000 SCRIPT

DF DF = (1+—]>m
ogood 2100 df © 1 2 3,:_100 5 5 125
discount factor| xirr OO OO 1 0.901022 0.81184 0.731486
PV PV =CF xDF
o000 CF Cash flow pv 0 1 2 3,:.100 5 5 125
presentvalue | 000000000 xirr O 10.985% | YEAR CF DF PV
gooood 0 _100 1 _
PvO DFOOOOOO1000000O] 1 5 0.901022 4.50511
2 5 0.81184 4.0592
3 125 0.731486 91.4357
— - _ 100




Worked Example

00 0:C=100

00:T=20

O0:AL A, Ay=10000

xirr (i.20),:_100, (19#10)
0.0744424

Oo0000d =7.75%

Worked Example

NB. Example (Kaneko P69)
o0oo0oo 1000o00o00o0d
ooooooos500
03000 1200000

5 .5 1% L4 xirr 0 12 3,: _100 5 5 125
2 3

1+r (1+r)2 (1+71) 9.109851
Y ear CF

0 Yo -100

1 Y 5

2 Y 5

3 Y3 125
IRR 10.985%

m Scripts

df=: 3 : ®

NB. discount factor

NB. 1/(1+irr)" i

NB. Usage: (df/xirr) 0 1 2 3,:.100 5 5 125
%(C>:xirr y)"i. # {.y

)

pv_sub=: 3 : 0

NB. Usage: (pv_sub/df/xirr) 0 1 2 3,:.100 5 5 125
tmp=. G {: y),. df y

tmp=.(1.# tmp),.tmp,. _,}. */"1 tmp



tmp, _,_,_,{:+/}.tmp
)

pv=: 3 : 0

NB. Usage: (pv/pv_sub/df/xirr) 0 1 2 3,:_.100 5 5 125
tmp2=. pv_sub y

"YEAR CF DF PV’ ,":tmp2

)
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S @+n)T-1

2.3.2 0O0O0O0OO NPV
NPV net Present Value
NPV=Y", ————
Z'=1(1+k)'—1
NPVOOOOOOO (k)DDDDDD
NVP:DDDDDDDDDDDDDD):(DDDDDDD XDDDD-DDDDD)
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Example
1000000 5% 0000 20000000

a loan 5 20

loan=: 3 : 0

NB. Usage: u 8(%) 20(years)

'R T’=: y %100 1

0.0802426 (R*:R)"T)%<:(>:R)°T
0000000 80.2400 )
Examplee DO OOOOOOOOOOOO PV.
r=5%
T=200O
A=10 A i =A,=---=Ar =10 vr=:3 : 0
C=100 AR T’=.
vr : value-rate (A%R)*-. %(>:R)"T
vr 10 5 20 )
124.622

PV=C-V=2462%
T:oo—)V:é
r

y %1100 1 NB. r 8--> 0.08

npv
Net present
values

npv 1;12;0.10 5 0.09;24#1
9.74453

Ooooog (4)

imm = O=advance, Zarreargd 0 0 /0 0 O

frqg = payment frequency (e.g=annual, 12monthly)
int = annual earned interest rate

pay= payments per annum

vt
v to the power
t

0.065 5 0.05 vt 567 8
0.729881 0.695125 0.662023 0.630499

NB. t durations
NB. int =
NB.

NB. e.g. 0.065 5 0.05 vt 56 7 8

NB. = discount at durations 5 6 7 8

interest rate

NB. interest 6.5% for 5 years, 5% thereafter
9

Xvty

x is r(ex.0.05)
(6.5% 50 O
0 5%)

y is durations




e Calc
000 00onog
00000 8%

CF100 (0),200 (50),30001000

000000Ooooooo:300 1200

npv 0;1;0.08;_100 0 5 130
7.48489

npv 1;1;0.08;_100 0 5 130
6.93045

mJ0nvpUOO00000OOg

NB. Example (Kaneko P69)
Ooooo 1o00ocoo0o0oo
Ooooooos500
03000 1200000
(0oooo

+00000 8.0%

e J0UXIrOOOOOODOO 8.0%0
goo

e 00O0ODO 99.2990 NPV=8.1450

e J0DOOTOOO xirJOOOO NPV
gooogoog

8npvx 0 1 2 3,: _100 5 5 125

year CF DF PV

0 _100 1 -
1 5 0.925926 4.62963
2 5 0.857339 4.28669
3 125 0.793832 99.229
108.145

npv 0;1;0.08 ; _100 5 5 125

8.14535

xirr 0 1 2 3,: _100 5 5 125
0.109851
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100000000

00000 8%

CF100 (0)200 (50),30001000
000000000000:300 1200

8 npvx 0 1 2 3,: _100 ® 5 130

year CF DF PV
0 _100 1 -
1 0 0.925926 0
2 5 0.857339 4.28669

3

130 0.793832 103.198
107.485

0000 107.50
NPVO 75000000000

0.

xirr € 1 2 3,: _100 0 5 130
106663

xirr 0 10.66%

7.

6.

11

npv 0;1;0.08;_100 0@ 5 130
48489

npv 1;1;0.08;_100 0 5 130
93045




233 0000 RVODODOO
/01000000 df(discountfactorl 000 0000000000000 0O0O0OO0O

%df ® 12 3,: _100 5 5 125
1 1.10985 1.23177 1.36708

ir00000000000000000000 (FVYOOoooood
3000 137.70000000000O

fv 0 1 2 3,: _100 5 5 125
YEAR CF ReInvest-Rate FV
1 _100 - —
2 5 1.23177 6.15885
3 5 1.10985 5.54926
4 125 1 125
_ 136.708

24 0J0O0OOOOO DDM

0000000 DDM divided discount model
Oooooooggogogd

241 00OO0OOOOOO
1. 000000 11%
2. 0000000050
3.000000 1200
4. 0000000000000 00000DOO00DO0OOd

gbooodnpvxUDOoooooogo
*5

11 npvx 0 1 2 3,:_.100 5 5 125

*Snpvx0 1000 0000000000000000000000COXr 0000000000000
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0 _100 1 -
1 5 0.900901 4.5045
2 5 0.811622 4.05811
3 125 0.731191 91.3989
_ 99.9615

00000 1000

xirr 0 1 2 3,:_.100 5 5 125
0.109851

npv® 0 1 2 3,:.100 5 5 125
0 _100 1 —
1 5 0.901022 4.50511
2 5 0.81184 4.0592
3 125 0.731486 91.4357
100

000000000 Xxir JOOO npvO000OO0@OO0O0O0O0O0O0OO0O0OO0OOO

242 0O000OO0OOOOOO
m Example issue:kaneko P81

O00000dOoooi10002000 10%,0000 5% 00000
oo0o0o0d 12%
goboobboooboooboooba

xim0OOOOotoooOooOoO

+/ 10* (1.17/1 2),1.057/1i.10
148.879

lrr _100 ,10% (1.1°/1 2),(1.172)* 1.057/>:1.10

[ill-formed number

xirr (1.13),: _100, 10* (1.1°/1 2),(1.172)* 1.057/>:1i.10
0.0965172
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O0o0Oo0obood npvxOOoooo

12 npvx (i.13),: _100,
10* (1.1°/1 2),(1.17°2)* 1.857/>:1.10

_100

11

12.1
12.705
13.3403
14.0073
14.7076
15.443
16.2152
17.0259
17.8772
18.7711
19.7096

© 00 N O v b W N R

e e
N R,

1
0.892857
0.797194

0.71178
0.635518
0.567427
0.506631
0.452349
0.403883

0.36061
0.321973
0.287476
0.256675

9.82143
9.64605
9.04317
8.47797
7.9481
.45134
.98563
.54903
.13972
.75598
.39623
5.05897
88.2736

v U1 OO O O N

mnpvm OO00O00OO0OOOQO
oboobooboobo npvmdOOCOOO0OO
0000 1640

googon

000000 100000000 10%(0OM5%0300000

12%

npvxO OO 100000000

12 npvx (i.103),: _100,
10* (1.1°/1 2),(1.172)*

96
97
98
99
100
101
102

1187.35
1246.72
1309.06
1374.51
1443.23

1515.4
1591.17

300000000000D00 4000000000000

12 10 npvm 10 5;2 4
144.691 19.4675 164.158

1

1.
1.
1.

.88395e_5
1.6821e_5
50187e_5
34096e_5
19729e_5
1.069e_5
.54469e_6

30000000000 1440,000 2000 190000 1640000
00700000 3%%00000O00OO

12 10 npvm 10 5 3 ; 2 4 5
85.2765 52.3881 137.665

00000 70000085006000 520000 1370000000
gbobgoboooboobboobboobboon

D:
P, =
n k—g

14

0

0
0
0
0
0
0

1.057/>:1.100

.0223691
.0209711
.0196604
.0184316
.0172796
.0161997
.0151872

163.93
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g:000000
D;0000000

12 10 npvm_subl 10 5 3 ;2 4 5

rate discount cummurate
1 11 9.82143 9.82143
2 12.1 9.64605 19.4675
3 12.705 9.04317 28.5106
4 13.3403 8.47797 36.9886
5 14.0073 7.9481 44.9367
6 14.7076 7.45134 52.3881
7 15.1489 6.85257 59.2406
8 15.6033 6.30192 65.5425
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00000000 -00000 (1919-19961 0 0000000000000 00000000
goobooboooboobboobbooboooboooboboobbooboooboobo
gbooboobogoboobboobbooboooobooobboobboooboooboooboo
gobogo

gooboobooobooboboobboobbooobuoooboobboobboooboon
goooobogooboobboobooboboobboobooobogon
gobboooooboobog,gboboooobbobodooooboboooobboooobobn
dooogoobbooooooooboboooooobbobo0oooooogobboooooooo
gboooobogooboobboobbooboooboooboboobboooboooboooboo
gooooloooooooDoOooo0U0Uooooooooo0O00oooooooooogo
0000000000000000Oxir000000000000000000D00000000

xirr ® 1 2 3,: _100 5 5 125
0.109851

xirr © 1 234 ,: _160 55 0 50
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OO0 B xirr

NB. xirr

NB. internal rate of return by newton-raphson iteration.

NB.

NB. form: t xirr cf

NB. t = optional initial trial value (decimal rate)
NB. cf = cash flow as 2 row table:
NB. time

NB. payment

NB.

NB. tolerance le\_5, max iterations 15
NB. example:

NB. time=. 0 1.2 4.7 5

NB. pay=. _100 10 8 120 O (=cf)

17



NB. [x=. O xirr time, :pay
NB. 0.0713808

NB. +/ pay * (1+x) = -time
NB. 1.45661le_12

xirr=: 3 : 0

0 xirr y

t=. %>:x
"time cf’=. |."1 vy
tol=. le_5
max=. 15
if. 2>#cf do. ’'cash flow must have at least two elements’ return. end.
if. -. *./_1 1 e.*cf do. 'no sign change in cash flow’ return. end.
df=. cf * time
mp=. +/ . ¥
while.
r=. t - (cfmp t ~ time) % df mp t ~ time - 1
tol < |t-r do.
t=. r
if. O=max=. <:max do. ’'iterations exceeded’ return. end.
end.
<:%r

)

df = .cf =time

mp=.+/. %
cf mp fimes
df mp fimes—l

oo cCc bOogd

dooooooboooooooo, 0o ooooboooao

0000Jo0obOo0oooooooonooooooooo
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coclass 'asagaya’
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