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prvi zadatak



Zadatak 1

Investitoru su prezentirana dva projekta A | B s dobicima krajem
godina danima u tablici. Pomoéu NPV metode odaberite isplativiji
projekt ako znamo da je cijena kapitala 8%.

projekt 0 1 2 3 4
A | —600000 | 180000 | 160000 | 170000 | 210000
B || —600000 | 100000 | 140000 | 215000 | 300 000

1/40



Rjesenje

NPV =F+ —+ =+ =+ —
0o+ r+r2+r3+r4

projekt 0 1 2 3 4
A —600000 | 180000 | 160000 | 170000 | 210000
B —600000 | 100000 | 140000 | 215000 | 300000
R R R F
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Rjesenje

projekt 0 1 2 3 4
A | —600000 | 180000 | 160000 | 170000 | 210 000
B || —600000 | 100000 | 140000 | 215000 | 300000
FE F F F
NPV = Fo+ — + 2+ — + —
r r r r
180000 160000 170000 210000
NPV(A) = —600 000
(4) t 108 1o 108 108
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Rjesenje

projekt 0 1 2 3 4
A —600000 | 180000 | 160000 | 170000 | 210000
B —600000 | 100000 | 140000 | 215000 | 300000

FRF F F
NPV = Fo+ — + — + — + —
r r r r

180000 n 160000 n 170000 n 210000
1.08 1.082 1.083 1.084

NPV(A) = —600 000 +

NPV(A) = —6851.37
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Rjesenje

projekt 0 1 2 3 4
A | —600000 | 180000 | 160000 | 170000 | 210 000
B || —600000 | 100000 | 140000 | 215000 | 300000
FE F F F
NPV = Fo+ — + 2+ — + —
r r r r
180000 160000 170000 210000
NPV(A) = —
(A) = 600000 + —oe=+ 0 * Tog8 T 1.08?
NPV(A) — —6851.37
100000 140000 215000 300000
NPV(B) = —
(B) = 600000+ —-0e=+ —0e * T0s8 " 108
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Rjesenje

projekt 0 1 2 3 4
A —600000 | 180000 | 160000 | 170000 | 210000
B —600000 | 100000 | 140000 | 215000 | 300000

FRF F F
NPV = Fo+ — + — + — + —
r r r r

180000 n 160000 n 170000 n 210000
1.08 1.082 1.083 1.084

NPV(A) = —600 000 +
NPV/(A) = —6851.37

100000 n 140000 n 215000 . 300000
1.08 1.082 1.083 1.08%

NPV/(B) = —600 000 +

NPV(B) = 3802.92
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Rjesenje

projekt 0 1 2 3 4
A —600000 | 180000 | 160000 | 170000 | 210000
B —600000 | 100000 | 140000 | 215000 | 300000

FRF F F
NPV = Fo+ — + — + — + —
r r r r

180000 n 160000 n 170000 n 210000
1.08 1.082 1.083 1.084

NPV(A) = —600 000 +
NPV(A) = —6851.37

100000 ~ 140000 215000 300000

NPV(B) = —
(B) = —600000+ =70e=+ T 5g2 © 1087 ' 108"

NPV(B) = 3802.92

Isplativiji je projekt B. Projekt A nije isplativ jer je NPV/(A) < 0.
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NPV projekata A i B kao funkcija cijene kapitala

NPV
200000 — NPV projekta A

— NPV projekta B

150000

100000 +

50000 ¢

—50000 +

—100000 +

3/40



drugi zadatak



Zadatak 2

Investitoru je ponuden projekt u koji bi trebalo uloZiti 1800 kn odmah i
10500 kn za dvije godine. Ocekivani dobici na kraju prve tri godine su
dani u tablici.

godina 1 2. 3.
oc¢ekivani dobici || 6050 kn | 3750 kn | 2500 kn

a) Radi i se o isplativom projektu ako je cijena kapitala 8% ?

b) Radi i se o isplativom projektu ako je cijena kapitala 12%7?
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RjeSenje

a)

godina

1.

2.

3.

o€ekivani dobici || 6050 kn

3750 kn

2500 kn

Izra&unamo NPV danog projekta ako je cijena kapitala 8%.

F | R

NPV = Fy+ = + =2 +
r r

F3

r3
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RjeSenje

a)

godina 1. 2. 3.
oCekivani dobici || 6050 kn | 3750 kn | 2500 kn

Izra&unamo NPV danog projekta ako je cijena kapitala 8%.

FF F F
NPV = Fo+ 2 + 2 4 =2
r r r

6050 3750 — 10500 2500

NPV = —1800+ 10e + —10gz T 1083
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RjeSenje

a)

godina 1. 2. 3.
oCekivani dobici || 6050 kn | 3750 kn | 2500 kn

Izra&unamo NPV danog projekta ako je cijena kapitala 8%.

FF F F
NPV = Fo+ 2 + 2 4 =2
r r r

6050 3750 — 10500 2500

NPV = —1800+ 10e + —10gz T 1083

NPV = —0.6046
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RjeSenje

a)

godina 1. 2. 3.
oCekivani dobici || 6050 kn | 3750 kn | 2500 kn

Izra&unamo NPV danog projekta ako je cijena kapitala 8%.

FF F F
NPV = Fo+ 2 + 2 4 =2
r r r

6050 3750 — 10500 2500

NPV = —1800+ 10e + —10gz T 1083

NPV = —0.6046

Kako je NPV < 0, projekt nije isplativ uz cijenu kapitala od 8%.
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godina

1.

2.

3.

o€ekivani dobici || 6050 kn

3750 kn

2500 kn

Izratunamo NPV danog projekta ako je cijena kapitala 12%.

F | R

NPV = Fo+ — + — +
r r

F3

r3
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godina

1.

2.

3.

ocekivani dobici

6050 kn | 3750 kn | 2500 kn

Izratunamo NPV danog projekta ako je cijena kapitala 12%.

FFF F
NPV = Fo+ 2 + 2 4 =2
r r r
6050 3750 — 10500 2500
NPV = —1
800+ 775 1.122 1.12°

6 /40



godina 1. 2. 3.
olekivani dobici || 6050 kn | 3750 kn | 2500 kn

Izratunamo NPV danog projekta ako je cijena kapitala 12%.

FFF F
NPV = Fo+ 2 + 2 4 =2
r r r

6050 3750 — 10500 2500

NPV = —1
800+ 1.12 + 1.122 * 1.123

NPV =0.18
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godina 1. 2. 3.
olekivani dobici || 6050 kn | 3750 kn | 2500 kn

Izratunamo NPV danog projekta ako je cijena kapitala 12%.

FR F  F
NPV =Fo+ —+ — + —
r r r

6050 3750 — 10500 2500

NPV = —1
00+ T T 12 T

NPV =0.18

Kako je NPV > 0, projekt je isplativ uz cijenu kapitala od 12%.
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NPV projekta kao funkcija cijene kapitala

0.75 +
05+
0.25 ¢

NPV

—0.25 +
—0.5 1
—0.75 ¢

6

8

1‘

12 14 16 18 20 22 24

16 p
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trecCi zadatak



Zadatak 3
U projekt treba uloZiti 9000 €. Ocekivani dobici na kraju prve tri
godine su dani u tablici.

godina 1 2. 3.
olekivani dobici || 3000 € | 3500 € | 4000 €

a) Ispitajte koja je od ponudenih kamatnih stopa 4.5445% i 7.7285%
bolja aproksimacija za IRR zadanog projekta.

b) Uz koju cijenu kapitala je promatrani projekt isplativ?
c) Ako je cijena kapitala 5%, do kojeg uloZenog iznosa je investitoru
projekt isplativ?
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Rjesenje

a)

godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 4.5445%.

FR F F
NPV = Fo+ — + — + —
r r r
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Rjesenje

a)

godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 4.5445%.

FF F F
NPV = Fo+ — + —= + -2
r r r

3000 3500 4000

NPV = —9000 + 1.045445 - 1.0454452 * 1.0454453
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Rjesenje

a)

godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 4.5445%.

FF F F

NPV = Fo+ — + —= + -2
r r r

3000 3500 4000

1.045445 ' 10454457 | 10454453
NPV = 572.63064

NPV = —9000 +
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 7.7285%.

R R F
NPV = Fo+ — + — + —
r r r
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 7.7285%.

F F F
NPV = Fy+ — + —= + -3
r r r
3000 3500 4000

NPV = =900 + 1577285 ™ T.o772852 ™ 1.0772857
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 7.7285%.

F, F, F
NPV = Fo+ — + — + —
r r r
3000 3500 4000
NPV = —9000 + 1.077285 | 1.0772852 ' 1.077285°
NPV = 0.00528
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Izratunamo NPV danog projekta za cijenu kapitala 7.7285%.

F, F, F
NPV = Fo+ — + — + —
r r r
3000 3500 4000
NPV = —9000 + 1.077285 | 1.0772852 ' 1.077285°
NPV = 0.00528

Kako je za cijenu kapitala 7.7285% NPV projekta blize nuli,
zaklju¢ujemo da je kamatna stopa 7.7285% bolja aproksimacija za IRR
danog projekta.
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b) Projekt je isplativ po onoj cijeni kapitala p za koju vrijedi
p < IRR.

|z prethodnog dijela zadatka smo dobili da je 7.7285% jako dobra
aproksimacija za /IRR promatranog projekta jer je po toj kamatnoj
stopi NPV bio jako blizu nule. Stoga moZemo reéi da je projekt
isplativ ako je cijena kapitala manja od 7.7285%.
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godina

1

2.

3.

ocekivani dobici

3000€

3500€

4000€

Investitoru je projekt isplativ do onog iznosa za koji je NPV =0 uz

cijenu kapitala 5%.

F

F

F3

NPV = Fo+ — + = + —
r r r
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Investitoru je projekt isplativ do onog iznosa za koji je NPV =0 uz
cijenu kapitala 5%.
FRF F F
NPV:F0+—1+—§+—§
ror r
3000 3500 4000

0=F
0% 705 T 1052 " Lose
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Investitoru je projekt isplativ do onog iznosa za koji je NPV =0 uz
cijenu kapitala 5%.

FRF F F
NPV:F0+—1+—§+—§
ror r

3000 n 3500 . 4000
1.05 1.052 1.05%

Fo = —9487.10

O:F0+
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godina 1. 2. 3.
oCekivani dobici || 3000€ | 3500€ | 4000€

Investitoru je projekt isplativ do onog iznosa za koji je NPV =0 uz
cijenu kapitala 5%.

FF F F
NPV = Fo+ 4+ 2 4 =2
r r r

3000 n 3500 . 4000
1.05 1.052 1.05%

Fo = —9487.10

O:F0+

Investitoru se isplati uloZiti u projekt maksimalno 9487.10 €.
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NPV projekta kao funkcija cijene kapitala

NPV
2000

1500 1
1000
500 +

FR F F
NPV =Fo+ 242423
r r

500l é A é é b 15 1h 1% 1é 2b 25 22 56 58 50 35 p
—1000 +
—1500 +
—2000 +

—2500 +
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NPV projekta kao funkcija ulaganja uz p = 5%

NPV
R F F
10000 | NPV = Fp+ 242483
r r r

8000 +

6000 +
4000 ¢
2000

2000 4000 6000 8000 1008Q 12000 14000 Fo
2000 |

—4000 |
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NPV kao funkcija ulaganja i cijene kapitala

10000

NPV

10000
5000 10000 o 10 )
Fo
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Cetvrti zadatak



Zadatak 4

Koliki prihod je na kraju druge godine ostvarila investicija visine
200000 kn uz cijenu kapitala 7% ako je NPV jednak 14559.82 kn, a
prihodi na kraju prve i tre¢e godine su redom 50000 kn i 120000 kn?
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Rjesenje
e r=1.07, NPV =14559.82
Fo = —200000, F; =50000, F3=120000
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Rjesenje
e r=1.07, NPV =14559.82
Fo = —200000, F; =50000, F3=120000

Fo | Fs

F
NPV = Fo+ — + —= + —
r r r
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Rjesenje
e r=1.07, NPV =14559.82
Fo = —200000, F; =50000, F3=120000

F, F F
NPV = Fy+ — + = + =3
r r r

F. F, F

2 =NPV-—F——= -2

r? r r3
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Rjesenje

e r=1.07, NPV =14559.82,
Fo = —200000, F; =50000, F3= 120000
F, F F
NPV = Fy+ — + = + =3
r r r
F. F, F
2 =NPV-—F——= -2
r2 r r3
F
Fzzrz-(NPv—F—ﬂ——j)
r r
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Rjesenje
e r=1.07, NPV =14559.82
Fo = —200000, F; =50000, F3=120000

F, F F
NPV = Fy+ — + = + =3
r r r
F. F, F
—=NPV—F————
r r r
F, F
FQ:rz-(NPv—FO——l——j)
r r

0000 120000
F, = 1.07%- (14 559.82 + 200 000 — > )

1.07  1.073
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Rjesenje
e r=1.07, NPV =14559.82
Fo = —200000, F; =50000, F3=120000

F, F F
NPV = Fy+ — + = + =3
r r r
F. F, F
—=NPV—F————
r r r
F, F
FQ:rz-(NPv—FO——l——j)
r r

0000 120000
F, = 1.07%- (14 559.82 + 200 000 — > )

1.07  1.073
F, = 80000.01
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RjeSenje
e r =107, NPV =14559.82,
Fo = —200000, F; =50000, F3=120000

F, F F
NPV = Fy+ — + = + =3
r r r
F. F, F
—=NPV—F————
r r r
F2:r2-(NPV—FO—E—£§')
r r

0000 120000
F, = 1.07%- (14 559.82 + 200 000 — > )

1.07  1.073
F, = 80000.01

Na kraju druge godine ostvaren je prihod od 80000.01 kn.
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peti zadatak



Zadatak 5

NPV i IRR metodom ocijenite je li isplativ projekt u koji treba uloZiti
200000 kn, a koji na kraju prve godine donosi 50000 kn, a na kraju
druge godine 180000 kn dobiti. Investitor sredstva za ulaganje u
projekt posuduje po godisnjoj kamatnoj stopi od 7%.
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RjeSenje

e r =107, Fy=-200000, F =50000, F,= 180000
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RjeSenje

e r =107, Fy=-200000, F =50000, F,= 180000

F.F
NPV = Fo+ > 4+ =2
r r
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RjeSenje
e r=107, Fy=-200000, F; =50000, F,= 180000
FF
NPV = Fo+ — + —
roor

50000 180000

=2
NPV = —200000 + == + =
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RjeSenje

o r=1.07,

Fo = —200000, F; =50000, F, = 180000

FF
NPV = Fo+ > 4+ =2
r r

50000 180000

NPV = —200000 + 107 + 1072

NPV = 3947.94
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RjeSenje
e r=107, Fy=-200000, F; =50000, F,= 180000
FF
NPV = Fo+ — + —
roor

50000 180000

— 2
NPV = —200000 + == + =

NPV = 3947.94

Kako je NPV > 0, radi se o isplativom projektu.

19/ 40



o n=1+%8 F=-200000, F =50000, F,= 180000
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
F R

Fotr X4 2-0
ot r + r?
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
FF
Fo+—1+—22=0
50000 180000
— 200000 + + =0
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn rl
50000 180000 r2
200000+ ==+ = = / 5006

—20rf +5n +18=0
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n=1+%  Fy=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn rl
50000 180000 r2
200000+ ==+ = = / 5006

—20rf +5n +18=0

-5+ /25—-4-(-20)-18
n= 2. (—20)
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n=1+%  Fy=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn rl
50000 180000 r2
200000+ ==+ = = / 5006

—20rf +5n +18=0

-5+ /25—-4-(-20)-18
n= 2. (—20)

rM = -083188, r? =1.08188
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn rl
50000 180000 r2
200000+ ==+ = = / 5006

—20rf +5n +18=0

-5+ /25—-4-(-20)-18

n =

2. (—20)
T=exGs, % — 108188

e rn = 1.08188,
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn r
50000 180000 r2
) — )
00000+ ==+ — / 5000

—20rf +5n +18=0

-5+ /25—-4-(-20)-18
n= 2. (—20)

T=exGs, % — 108188

e  =108188, [RR=100(r — 1),
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn rl
50000 180000 r2
-2 = .
00000+ ==+ — / 5006

—20rf +5n +18=0

-5+ /25—-4-(-20)-18
n= 2. (—20)

T=exGs, % — 108188

e rp =108188, [RR=100(rp —1), IRR=28.188%
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o n=1+%8 F=-200000, F =50000, F,= 180000

NPV =0
FF
Fot—+—2=0
rn rl
50000 180000 r2
— 200000 =0/ %
T T / 10000

—20rf +5n +18=0

-5+ /25—-4-(-20)-18
n= 2. (—20)

T=exGs, % — 108188

e rp =108188, [RR=100(rp —1), IRR=28.188%

e IRR je veli od zadane cijene kapitala pa je projekt isplativ.
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Metoda Regula falsi



Metoda Regula falsi

Y
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi

e Zadane totke: (a,f(a)), (b, (b))
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Metoda Regula falsi

Yo—Nn
Yy—n-= X —x1)
Xo — X1
e Zadane totke: (a,f(a)), (b, (b))
e JednadZba pravca kroz zadane tocke
f(b)—f
y—f(a)Z%(X—a)
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Metoda Regula falsi

Yo—Nn
Yy—n-= X —x1)
Xo — X1
e Zadane totke: (a,f(a)), (b, (b))
e JednadZba pravca kroz zadane tocke
f(b)—f
y—f(a)Z%(X—a)

e Trazimo presjek pravca s x-osi
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Metoda Regula falsi

e Zadane totke: (a,f(a)), (b, (b))

e JednadZba pravca kroz zadane tocke

y—fla)=————(x—2

e Trazimo presjek pravca s x-osi
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Metoda Regula falsi
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Metoda Regula falsi
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Metoda Regula falsi
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Algoritam: Regula falsi

Ulaz: Neprekidna funkcija na intervalu (a, b) takva da
je f(a)-f(b) <O.

Izlaz: Nultotka funkcije f na intervalu (a, b) na zadanu
tocnost.

while uvjet konvergencije nije istinit do

_ af(b)=b-f(a).
= TH(B)-F(a)

if f(a)-f(c) <0 then
‘ b:=c;
else

end

return c

24 /40



Uvjeti konvergencije

Neka je ¢; vrijednost broja ¢ dobivena u i-toj iteraciji.
e Petlju moZemo prekinuti u trenutku kada je
}c,- — c,'_l‘ <0
za neki unaprijed zadani mali broj § > 0.

e lli, petlju moZemo prekinuti u trenutku kada je

|7 (ci)

za neki unaprijed zadani mali broj € > 0.

<e€

e Takoder, iz sigurnosnih razloga u implementaciji ograni¢imo
maksimalni broj iteracija u slu€aju da niti jedan od gornja dva

uvjeta ne bi mogao biti zadovoljen nakon razumnog broja iteracija.
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Sesti zadatak



Zadatak 6

Banka mora odlu¢iti izmedu dviju investicija u iznosu od 200 000 € ¢&iji
novc&ani tokovi su procijenjeni u sljedecoj tablici.

lgodina| 0. | 1 | 2 | 3 | 4 | 5 |
A || —200000 | 80000 | 60000 | 70000 | 100000 | 100000
B | 200000 | 30000 | 85000 | 95000 | 90000 | 85000

a) Odredite NPV oba projekta uz cijenu kapitala 7%.
b) Priblizno odredite IRR oba projekta pomocu metode Regula falsi.
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Rjesenje

a)

lgodinal| 0. | 1. | 20 | 3 [ 4 [ 5 |

A || —200000 | 80000 | 60000 | 70000 | 100000 | 100000

B | —200000 | 30000 | 85000 | 95000 | 90000 | 85000
N
NPV =Fot+ — + 2+ = + = + —
r r r r r
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Rjesenje

)
lgodina| 0. | 1 | 20 [ 3 [ 4 [ =
A | 200000 | 80000 | 60000 | 70000 | 100000 | 100000
B | —200000 | 30000 | 85000 | 95000 | 90000 | 85000

R F F F R
NPV = Fot =+ S S+ 5+ 2

3t

80000 60000 70000 100000 100000

NPV(A) = -2
(4) 00000+ 1.07 * 1.072 * 1.073 i 1.074 * 1.07%
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Rjesenje

)
lgodinal| 0. | 1. | 20 | 3 [ 4 [ 5 |
A | 200000 | 80000 | 60000 | 70000 | 100000 | 100000
B | —200000 | 30000 | 85000 | 95000 | 90000 | 85000

R F F F R
NPV = Fot =+ S S+ 5+ 2

3t

80000 60000 70000 100000 100000

NPV(A) = -2
(4) 00000+ 1.07 * 1.072 * 1.073 i 1.074 * 1.07%

NPV/(A) = 131901.67
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Rjesenje

a)

lgodinal| 0. | 1. | 20 | 3 [ 4 [ 5 |
A || —200000 | 80000 | 60000 | 70000 | 100 000 | 100 000
B —200000 | 30000 | 85000 | 95000 | 90000 | 85000
FF F, F, F, F
NPV =Fot+ — + 2+ = + = + —
r r r r r
80000 60000 70000 100000 100000
NPV(A) = —200000 + 1.07 1072 1.07 1.074 1.075
NPV(A) = 131901.67
30000 85000 95000 90000 85000
NPV(B) = —2
(B) 00000 + 107 1o T 107 1o T 1o
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Rjesenje

a)

lgodinal| 0. | 1. | 20 | 3 [ 4 [ 5 |
A || —200000 | 80000 | 60000 | 70000 | 100 000 | 100 000
B —200000 | 30000 | 85000 | 95000 | 90000 | 85000
FF F, F, F, F
NPV =Fot+ — + 2+ = + = + —
r r r r r
80000 60000 70000 100000 100000
NPV(A) = —200000 + 1.07 1072 1.07 1.074 1.075
NPV(A) = 131901.67
30000 85000 95000 90000 85000
NPV(B) = —2
(B) 00000 + 107 1o T 107 1o T 1o

NPV(B) = 109092.37
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Rjesenje
a) Projekt A je isplativiji jer je NPV(A) > 0i NPV (A) > NPV(B).

lgodinal| 0. | 1. | 20 | 3 [ 4 [ 5 |
A | 200000 | 80000 | 60000 | 70000 | 100000 | 100000
B | —200000 | 30000 | 85000 | 95000 | 90000 | 85000

R R F R R
NPV =F+—+—2+ 24—+
r r r r r

80000 n 60 000 n 70000 n 100000 n 100 000
1.07 1.072 1.073 1.074 1.07%

NPV(A) = —200 000 +
NPV(A) = 131901.67

30000 n 85000 n 95000 n 90000 n 85000
1.07 1.072 1.073 1.074 1.07%

NPV/(B) = —200000 +

NPV(B) = 109092.37
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NPV projekata A i B kao funkcija cijene kapitala

250000 +

200000

150000 ¢

100000 +

50000

NPV

— NPV projekta A
— NPV projekta B

—50000 +

—100000 +

5

10 15 20 2

0~35 40 45 50 P

28 /40



NPV,

Ci

25%

30%

OO
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NPV,

25%

a ‘ b ‘ G 30%

OO

80000 n 60 000
1.25 1.252

70000 n 100000 n 100000
1.253 1.25% 1.25°

NPV,(25) = —200000 +




NPV,

25% 11968

a ‘ b ‘ G 30%

OO

80000 n 60 000
1.25 1.252

70000 n 100000 n 100000
1.253 1.25% 1.25°

NPV,(25) = —200000 +




NPV,

25%

11968

a ‘ b ‘ G 30%

OO

80000 60000

NPV4(30) = —200000 +

1.3 * 1.32
70000 100000 100000

1.33 * 1.34
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b) |7 T F(b) — f(a)
NPV,
25% 11968
il a ] b | g 30% | —9151.26
1] 25 30
2
3
4

80000 n 60 000
1.3 1.32

70000 100000 100000

NPV4(30) = —200000 +

1.33 * 1.34 * 1.3°
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b) |7 T F(b) — f(a)
NPV,
25% 11968
il a ] b | g 30% | —9151.26
1] 25 30
2
3
4

i =

25 NPV(30) — 30 - NPV, (25)

NPV4(30) — NPV(25)
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b) |7 T F(b) — £(a)
NPV,
25% 11968
il a ] b | g 30% | —9151.26
1] 25 30 [ 27.83343
2
3
4

i =

25 NPV(30) — 30 - NPV, (25)

NPV4(30) — NPV,(25)
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b) |7 T F(b) — £(a)
NPV,
25% 11968
iloa [ b | @ 30% —9151.26
1] 25 30 | 27.83343| | 27.83343%
2
3
4
NPV,(27.83343) = —200000 + 123:30; 5 1.2670822332
70000 100 000 100 000
1.0783343% ' 1.2783343% ' 1.27833435
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b) | °T T — 7(3)
NPV,
25% 11968
il a | b | g 30% —9151.26
1 25 30 27.83343 27.83343% | — 451.33
2
3
4
NPV/,(27.83343) = —200 000 + 1;33:30; e 1.2670822332
70000 100000 100000
1.27833433 1.27833434 1.27833435
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b) |7 TR(b) — f(a)
NPV,
25% 11968
il a | b ¢ 30% | — 9151.26
1 25 30 27.83343 27.83343% | — 451.33
2 25 27.83343
3
4
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a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,
25% 11968
ila | b | g 30% | —9151.26
1] 25 30 | 27.83343 27.83343% | — 451.33
2| 25  [27.83343
3
4

(6]

25 NPV, (27.83343) — 27.83343 - NPV4(25)

NPV4(27.83343) — NPV, (25)
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a-f(b)—b-f(a)
b) | “T TF(b) — £(a)
NPV,

25% 11968
il a ] b | g 30% | —9151.26
1] 25 30 |27.83343| [27.83343% | — 451.33
2| 25 [ 27.83343 | 27.73046
3
4

G

25 NPV,(27.83343) — 27.83343 - NPV4(25)

NPVA(27.83343) — NPV, (25)
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f(b) -
NPV,
25% 11968
il a [ b | @ 30% | —9151.26
1] 25 30 [27.83343] [27.83343% | —451.33
2| 25 [27.83343[27.73046 | | 27.73046%
3
4
NPV(27.73046) = —200000 + 12370305 et 1.2670722362
70000 100000 100000

1.27730463 +1.27730464 +_1.27730465
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f(b) —
NPV,
25% 11968
il a | b | g 30% | —9151.26
1] 25 30 | 27.83343 | | 27.83343% | — 451.33
2| 25 | 27.83343 | 27.73046 | |27.73046% | — 21.39
3
4
NPVA(27.73046) = —200 000 + 12370305 T 1.2670722362
70000 100 000 100 000

1.27730463 +1.27730464 +_1.27730465
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a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,
25% 11968
il a | b ¢ 30% | —9151.26
1] 25 30 | 27.83343 | |27.83343% | — 451.33
2| 25 [27.83343 [ 27.73046 | | 27.73046% | — 21.39
3] 25 [27.73046
4
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a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,
25% 11968
ila | b | g 30% | —9151.26
1] 25 30 | 27.83343| [27.83343% | — 451.33
2| 25 | 27.83343 | 27.73046 | |27.73046% | — 21.39
3] 25 [27.73046
4

(o]

|25 NPV(27.73046) — 27.73046 - NPV(25)

NPV4(27.73046) — NPV (25)
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a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,

25% 11968
ila | b | g 30% | —9151.26
1] 25 30 | 27.83343| [27.83343% | — 451.33
2| 25 | 27.83343 | 27.73046 | |27.73046% | — 21.39
3| 25 [27.73046 | 27.72559
4

(o]

|25 NPV,(27.73046) — 27.73046 - NPV(25)

NPV4(27.73046) — NPV (25)
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f(b) —
NPV,
25% 11968
il a | b | g 30% | —9151.26
1] 25 30 | 27.83343| | 27.83343% | — 451.33
2| 25 | 27.83343 | 27.73046 | |27.73046% | — 21.39
3| 25 | 27.73046 | 27.72559 | | 27.72559%
4
NPV4(27.72559) = —200 000 + 12370205059 + 1.2670722(;92
70000 100 000 100000

1.27725593 +1.27725594 +1.27725595
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b) | °T T — £(3)
NPV,
25% 11968
il a | b | g 30% —9151.26
1 25 30 27.83343 27.83343% | — 451.33
2 25 27.83343 | 27.73046 27.73046% —21.39
3 25 27.73046 | 27.72559 27.72559% —1.01
4
NPV/,(27.72559) = —200 000 + 12370205059 + 1.2670722(;92
70000 100000 100000

1.27725593 * 1.27725594 * 1.2772559°

29 /40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,
25% 11968
il a | b ¢ 30% | —9151.26
1] 25 30 | 27.83343 27.83343% | — 451.33
2| 25 [ 27.83343|27.73046 27.73046% | — 21.39
3| 25 | 27.73046 | 27.72559 27.72559% | — 1.01
4| 25 | 27.72559
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a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,
25% 11968
ila | b | g 30% | —9151.26
1] 25 30 | 27.83343 27.83343% | — 451.33
2| 25 [ 27.83343|27.73046 27.73046% | — 21.39
3| 25 | 27.73046 | 27.72559 27.72559% | — 1.01
4| 25 | 27.72559

Ca

|25 NPV,(27.72559) — 27.72559 - NPV(25)

NPVA(27.72559) — NPV, (25)

29 /40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV,
25% 11968
ila | b | g 30% | —9151.26
1] 25 30 | 27.83343 | |27.83343% | — 451.33
2| 25 [27.83343 [ 27.73046 | | 27.73046% | — 21.39
3| 25 [27.73046 | 27.72559 | | 27.72559% | — 1.01
4| 25  [27.72559 | 27.72536

Ca

|25 NPV(27.72559) — 27.72559 - NPV(25)

NPVA(27.72559) — NPV,(25)
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b) |7 TR(B) — f(a)
NPV,
25% 11968
ila | b | g 30% | —9151.26
1 25 30 27.83343 27.83343% | — 451.33
2 25 27.83343 | 27.73046 27.73046% —21.39
3 25 27.73046 | 27.72559 27.72559% —1.01
4 25 27.72559 | 27.72536 27.72536%
NPV/,(27.72536) = —200 000 + 12370205036 + 1.2670722262
70000 100000 100000

1.27725363 * 1.27725364 * 1.2772536°
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b) |7 TR(B) — f(a)
NPV,
25% 11968
ila | b | g 30% | —9151.26
1 25 30 27.83343 27.83343% | — 451.33
2 25 27.83343 | 27.73046 27.73046% —21.39
3 25 27.73046 | 27.72559 27.72559% —1.01
4 25 27.72559 | 27.72536 27.72536% —0.05
NPV/,(27.72536) = —200 000 + 12370205036 + 1.2670722262
70000 100000 100000

1.27725363 * 1.27725364 * 1.2772536°
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a-f(b)—b-f(a)
b) |7 T F(b) — £(a)

NPV,

25% 11968
ila | b | g 30% | —9151.26
1] 25 30 | 27.83343 | |27.83343% | — 451.33
2| 25 [27.83343 [ 27.73046 | | 27.73046% | — 21.39
3| 25 [27.73046 | 27.72559 | | 27.72559% | — 1.01
4] 25 [27.72559 [ 27.72536 | | 27.72536% | — 0.05

IRR(A) = 27.72536%
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NPV

Ci

20%

25%

OO
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NPV

20%

a ‘ b ‘ G 25%

OO

30000 L 85000
1.2 1.22

95000 n 90000 n 85000
1.23 1.24 1.2°

NPVg(20) = —200 000 +

30,40



NPV

20%

16567

a ‘ b ‘ G 25%

OO

30000 85000

NPVg(20) = —200 000 +

1.2 * 1.22
95000 90000 85000

1.23 * 1.24 * 1.2°




NPV
20% 16567

a ‘ b ‘ G 25%

OO

30000 L 85000
1.25 1.252

95000 n 90000 n 85000
1.253 1.254 1.25°

NPVg(25) = —200000 +

30,40



b) 1“7 TH(b) - f(a)
NPVg
20% 16567
ila | b | g 25% | — 8243.2
1 20 25
2
3
4

30000 L 85000
1.25 1.252

95000 n 90000 n 85000
1.253 1.254 1.25°

NPVg(25) = —200000 +

30,40



b) 1“7 TH(b) - f(a)
NPVg
20% 16567
ila | b | g 25% | — 8243.2
1 20 25
2
3
4

G =

20 NPV;(25) — 25 - NPV(20)

NPVg(25) — NPV;(20)

30,40



b) 1“7 TH(b) - f(a)
NPVg
20% 16567
ila | b | g 25% | — 8243.2
1 20 25 23.33875
2
3
4

G =

20 NPV;(25) — 25 - NPV(20)

NPVg(25) — NPV;(20)
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b) |7 T F(b) — £(a)
NPV
20% 16567

iloa [ b | @ 25% 82432

1] 20 25 | 23.33875| | 23.33875%

2

3

4

NPV;(23.33875) = —200 000 + 1;’23030575 + 1.2835322352

95000 90 000 85000
1.23338753 ' 1.2333875¢ = 1.23338755
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b) |7 T F(b) — £(a)
NPV
20% 16567
iloa [ b | @ 25% 82432
1] 20 25 | 23.33875| |23.33875% | — 499.13
2
3
4
NPV;(23.33875) = —200 000 + 1;’23030575 + 1.2835322352
95000 90 000 85000
1.23338753 ' 1.2333875¢ = 1.23338755
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b) |7 T F(b) — £(a)
NPV
20% 16567
il a | b ¢ 25% | —8243.2
1] 20 25 [ 23.33875| |23.33875% | — 499.13
2| 20 [2333875
3
4

30,40



a-f(b)—b-f(a)
b) | “T TF(b) — £(a)
NPVg
20% 16567
ila | b | g 25% | —8243.2
1] 20 25  [23.33875| [23.33875% | — 499.13
2| 20 2333875
3
4

(&)

20 NPV;(23.33875) — 23.33875 - NPV3(20)

NPV(23.33875) — NPV;(20)

30,40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV
20% 16567
ila | b | g 25% | — 8243.2
1] 20 25 [ 23.33875 23.33875% | — 499.13
2| 20 [23.33875| 23.2411
3
4

(&)

20 NPV;(23.33875) — 23.33875 - NPV3(20)

NPV(23.33875) — NPV;(20)

30,40



b) 1“7 TH(b) - f(a)
NPVg
20% 16567
ila | b | g 25% | — 8243.2
1 20 25 23.33875 23.33875% | — 499.13
2 20 23.33875 | 23.2411 23.2411%
3
4
NPVpg(23.2411) = —200000 + 1.32032221 + 122;2312
95000 90000 85000
1.2324113  1.2324114  1.2324115
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b) 1“7 TH(b) - f(a)
NPVg
20% 16567
ila | b | g 25% | — 8243.2
1 20 25 23.33875 23.33875% | — 499.13
2 20 23.33875 | 23.2411 23.2411% —29.25
3
4
NPVpg(23.2411) = —200000 + 1.32032221 + 122;2312
95000 90000 85000
1.2324113  1.2324114  1.2324115

30,40



b) 1“7 TH(b) - f(a)
NPVg
20% 16567
il a | b ¢ 25% | — 8243.2
1 20 25 23.33875 23.33875% | — 499.13
2 20 23.33875 | 23.2411 23.2411% —29.25
3 20 23.2411
4

30,40




b) 1“7 TH(b) - f(a)
NPVg
20% 16567
ila | b | g 25% | — 8243.2
1 20 25 23.33875 23.33875% | — 499.13
2 20 23.33875 | 23.2411 23.2411% —29.25
3 20 23.2411
4

C3 =

20 NPVp(23.2411) — 23.2411 - NPV;3(20)

NPV(23.2411) — NPV;(20)

30,40



a-f(b)—b-f(a)
b) | “T TF(b) — £(a)
NPVg
20% 16567
il a [ b | g 25% | —8243.2
1] 20 25 [23.33875| [ 23.33875% | —499.13
2| 20 |23.33875 | 23.2411 23.2411% | —29.25
3] 20 | 23.2411 [ 23.23539
4

C3 =

20 NPVp(23.2411) — 23.2411 - NPV;3(20)

NPV(23.2411) — NPV;(20)

30,40



f(b) —
NPV
20% 16567
il a | b | g 25% | —8243.2
1] 20 25 | 2333875 | |23.33875% | —499.13
2| 20 [23.33875 | 23.2411 23.2411% | —29.25
3| 20 | 23.2411 | 2323539 | | 23.23539%
4
NPV(23.23539) = —200000 + 1;’220305039 + 1.283522(;292
95 000 90 000 85 000

1.23235393 +_1.23235394 +1_23235395

30,40



b) | °T T ~ £(3)
NPVg
20% 16567
il a | b | g 25% —8243.2
1 20 25 23.33875 23.33875% | — 499.13
2 20 23.33875 | 23.2411 23.2411% —29.25
3 20 23.2411 | 23.23539 23.23539% —1.72
4
NPVB(23.23539) = —200000 + 1‘3220;5039 + 1'28352(;(;292
95000 90000 85000

1.23235393 * 1.23235394 i 1.2323539°

30,40



b) |7 T F(b) — £(a)
NPV
20% 16567
il a | b ¢ 25% | — 82432
1] 20 25 [ 23.33875| |23.33875% | — 499.13
2| 20 |23.33875 | 23.2411 23.2411% | —29.25
3| 20 | 23.2411 | 2323539 | |23.23539% | — 1.72
4] 20 |23.23539

30,40




a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV
20% 16567
ila | b | g 25% | — 82432
1] 20 25 [ 23.33875 23.33875% | — 499.13
2| 20 [23.33875| 23.2411 23.2411% | —29.25
3] 20 232411 | 23.23539 23.23539% | — 1.72
4] 20 |23.23539

Ca

20 - NPVp(23.23539) — 23.23539 - NPV5(20)

NPV(23.23539) — NPV;(20)

30,40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV
20% 16567
ila | b | g 25% | — 8243.2
1] 20 25 [ 23.33875 23.33875% | — 499.13
2| 20 [23.33875| 23.2411 23.2411% | — 29.25
3] 20 232411 | 23.23539 23.23539% | — 1.72
4] 20 |23.23539 | 23.23505

Ca

20 - NPVp(23.23539) — 23.23539 - NPV5(20)

NPV(23.23539) — NPV;(20)

30,40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV
20% 16567
ila | b | g 25% | —8243.2
1] 20 25 [ 23.33875 23.33875% | — 499.13
2| 20 [23.33875| 23.2411 23.2411% | — 29.25
3] 20 232411 | 23.23539 23.23539% | — 1.72
4] 20 |23.23539 | 23.23505 23.23505%
NPV(23.23505) = —200 000 + 1;220;5005 1'283522(;%52
95 000 90 000 85000
1.23235053 ' 1.2323505% ' 1.2323505°

30,40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)
NPV
20% 16567
ila | b | g 25% | —8243.2
1] 20 25 [ 23.33875 23.33875% | — 499.13
2| 20 [23.33875| 23.2411 23.2411% | — 29.25
3] 20 232411 | 23.23539 23.23539% | — 1.72
4] 20 |23.23539 | 23.23505 23.23505% | — 0.08
NPV(23.23505) = —200 000 + 1;220;5005 1'283522(;%52
95 000 90 000 85000
1.23235053 ' 1.2323505% ' 1.2323505°

30,40



a-f(b)—b-f(a)
b) |7 T F(b) — £(a)

NPV

20% 16567

ila | b | g 25% | — 8243.2
1] 20 25 [ 23.33875 23.33875% | — 499.13
2| 20 [23.33875| 23.2411 23.2411% | — 29.25
3] 20 232411 | 23.23539 23.23539% | — 1.72
4] 20 |23.23539 | 23.23505 23.23505% | — 0.08

IRR(B) = 23.23505%

30,40



Efektivha kamatna stopa kod
kredita



Odluka o efektivnoj kamatnoj stopi kreditnih insti-

tucija i kreditnih unija te ugovaranju usluga s po-
trosa¢ima (HNB 2009)

e Odlukom o jedinstvenom iskazivanju efektivne kamatne
stope na kredite kreditne unije Hrvatska narodna banka propisuje
nacin iskazivanja efektivne kamatne stope.

e Ovom odlukom izratunavanje efektivne kamatne stope i
predoavanje javnosti i klijentu postaje duznost kreditora.

e Efektivna kamatna stopa iskazuje se dvjema decimalama, uz
zaokruZivanje na dvije decimale.

e Ugovor o kreditu mora sadrzavati odgovarajuéu odredbu iz koje je
razvidno da je klijent upoznat s kreditnim uvjetima i
efektivnom kamatnom stopom te da mu je uruéena

otplatna tablica.
31/40



Efektivha kamatna stopa

e Osnovu jedinstvenog nacina izralunavanja efektivne kamatne stope
na kredite i depozite ine sloZeni kamatni racun i dekurzivni
obracun kamata.

e Jedinstveni nadin izraunavanja efektivne kamatne stope temelji se
na metodi neto sadasnje vrijednosti.
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Efektivha kamatna stopa

e Efektivna kamatna stopa je kamatna stopa primjenom koje se
diskontirani nov€ani primici izjenaluju s diskontiranim nov&anim
izdacima koji se odnose na odobrene kredite, odnosno primljene
depozite, tj. ona kamatna stopa primjenom koje se diskontirana
serija neto nov¢anih tokova izjednacuje s nulom.

e Novcdani tokovi uklju€uju svaki nov&ani transfer izmedu korisnika
kredita i davatelja kredita koji je izravno vezan uz odobrenje
kredita, odnosno koji je dio uvjeta koristenja kredita (npr. isplata
glavnice, uplata anuiteta, jednokratna provizija za odobrenje
kredita, periodi¢na naknada za servisiranje kredita i sl.) ili koji
uvjetuje odobravanje kredita (npr. naknada za obradu kreditnog
zahtjeva).
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Matematicka podloga za izraCunavanje EKS

Efektivna kamatna stopa je razlika izmedu zbroja konaénih vrijednosti
uplata davatelju kredita, odnosno primatelju depozita, i zbroja pocetnih
vrijednosti isplata korisniku kredita, tj. deponentu, iskazana kao
postotak od zbroja poletnih vrijednosti isplata korisniku kredita, tj.

deponentu, izraZena na godi$njoj razini.
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EKS je definiran sljede¢im matemati¢kim izrazom
e=100 | (1+ 7 )5 1
B 100

o _ 100. 2 BVa(NTit) = 5, SVo(NTi—) _
> SVo(NT—)

B >« BVL(NT+) B
-0 (i 1) -

o (2o (NTe) (L + 35)" %
=190 (Zk(NTk—)(H%)—dk 1)

gdje je

e = 100 {(1 n 1%”0>i — 1]
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e — EKS

e, — EKS izraZena na razini n dana trajanja kredita

e; — EKS izraZena na razini jednog dana

t — broj dana u godini (ovisno o metodi ratunanja dana)
n — ukupni broj dana trajanja kredita

(NT,—) — zbroj isplata korisniku kredita tijekom k-tog dana
(negativni nov&ani tok)

(NTy+) — zbroj uplata davatelju kredita tijekom k-tog dana
(pozitivni nov&ani tok)

BV,(x) — buduéa vrijednost iznosa x na kraju n-tog dana
SVo(x) — sada3nja vrijednost iznosa x na kraju nultog dana

dx — broj proteklih dana od 0-tog dana do nov€anog toka na k-ti
promatrani dan
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Vrijedi
1 1

€1 € \n e T
143 (1 ) - (1 —) .
T 100 T 100 " 100

Moze se pokazati da vrijedi

di

;NNTk. <1+ﬁ)_T —0

gdje je
NNT, = (NT,+) — (NT,—).
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EKS kod kredita

e Napraviti otplatnu tablicu: izraunati anuitet, kamate, otplatne
kvote i ostatke duga.

e QOdrediti neto nov&ane tokove NN T, i diskontirane neto nov&ane
tokove DNNT,.

NNT, je zbroj anuiteta i drugih uplata (pozitivni nov€ani tok)
umanjen za zbroj isplata kredita i drugih isplata (negativni nov&ani
tok) u k-tom razdoblju.
PGS\ ¥
DNNT, = NNT, - | 1+ —
k k < T 700 )
PGS — postotna godisnja stopa
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EKS kod kredita

e Izratunamo postotnu godisnju kamatnu stopu tako da sumu
diskontiranih neto nov&anih tokova izjedna¢imo s nulom i
pronademo rjesenje pripadne jednadZbe.

9
PGS\ *
NNT, - (1+22) " —o
; k (+100>

e Odredimo efektivnu kamatnu stopu prema formuli

UDIK
UDIK — UDTSP’

EKS = PGS -
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EKS kod kredita

e Diskontirane isplate kredita

PGS)‘?

DIK, = IK - (1+W

UDME:EZDMQ
k

e Diskontirani tokovi sigurnosnog pologa

PGS)‘?

DTSP, — TSP, - (14 -92
SPi = TSP ( * 100

UDEP:E:DB&
k
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