
a) Kost emisji obligati = 3 %

Host emisji ahiji zgodnie z modelem CAPM :

Rc = R + B(Rm-Rf) R-Ondimana stopa zuratuz abiji

RA-stopa wate ad ugha

B-wspotynik beta

Rm-synkova stopa unoth

R
=

= 3% + 1
.

5 (5%. - 3 % ) = 6 %

WACC = Wc : Rc + Wa · kd We-maga ali

Wa-waga obligaji

Kal-host emnisji obligaji

Storunch alji do obligaji wynasi 1 : 3 Had :

we = Wa =



WACC = 4 · 6 % + 20 3% = 3
.
75%

a



· V to pokoda uny opiji ugledem stopy brocntowiy , just to sho opji put
·V to pochodua ceny opji urgledem very instrumente barargo , jest to dutta

Opyi put

S = 100 k = 100 + = 0
.
1 v = 0

. 03 T = 5

-
0

.
03 · 5

Mo = - N(dz) · 100 · 5 ·

e
=

= 123
. 97



deta = - N)-dr) = - 0. 21

Pryjunjo ratoimie o Tammy altadie namalym ala 10-driowy simany

stopy procentown Ir i any indelie barango 11
, dostajemy runted

ziany wartosi oboniqania :

AV =V(r + 1v
,

s + 1s) - V(r ,
s) - N(p ,

+2)

Vor(AV) = VE Ver(sv) + VPVor(as) + 2V : Vs : Cor(Av , 11)

Vor(AV) = (123. 97)" · (*" + 1-0
.
21)" (1807 + 21-123 . 97)(-0

. 21) · int
· 18 · 0

.

5 = 0
.
248 = 0

. 4981"

AV-N(8 :
0

. 49812

CTE0
. 95 (AV) = 0 + 0. 4981 · f(F

+

10. 95))
= 1

.
0274

1- 0
. 95

6) Chang malis tali posiom utrotig , oby miana Var data dataduis

ten sam synih co miara CTE
. Cyli Varg = 1. 0274

VaRg(X) =

p + + F
- "

(g)

0
. 4981 - F

-

"(q) = 1
. 0274

F"(q) = 10 / F()

g = F(2
.
0626)

g
= 0. 9804



a) Stiadha to 100 is

· Optata pougthora (x) to 5%, myli 5 25

· Na fundusz trafia F(d) = 100 · (1-5) = 955

· Worto's's fundusm no morencie T to linka hupiouch jedworteh say

ich aktualma ana : F(T) = F(0) · S(T)
,
da Matrimia S(0) = 1



·Fliest otnya uyisis I duch hupts waito rachute FCT)

103% uptacanij shidhi netto :

Sniaduenie = max (F(0) · 1
. 03

, FIT)) = F(T) + max(F(0) ·1.
03 - F(T)

,
03 =

= F(t) + max(1. 03 F(0) - S(T)F(0) , 03 =

= F +

F(d) S, cynomaniak = 10

Yost guaraniji to :

H = F(0) max (1. 03-S(T) , Oh

Wya Opi put :

S10l = 1 k = 1
. 03 T = 1

T = 0
.

06 masters 2 tabeli alla 1 volu

e" = 1.
05 =) v = m(1

. 05)

Po podstavienin do vodw una gyi put
to 0

. 0154.

Kost guaranji H = 95 · 0
. 0154 = 1

. 463

Pobrana optata just wishra nit host guarani just vis mystaraja

do petnej seplitai quaranji wo modele Blacha-Scholesa posienai

just mystavcajeca do straemia dynamicago patfela eplikujaego cyptate

z guarani·

b) Wahiwik ztas to niema o cottrade log-nomalym :

S = ea
+ bX

, ge a = 0
.
1

,
6 = 0

. 05
,
X-N(0, 1) ·

Uberpicnyciel porosi strate tytho wtedy , goy quaranija radiata,

uyli SC1.
03.

P(S < 103) = P(ea
+ bX

<1
.
03) = p(a +bXm(

. 03)) =

= P(X <M(1
.

03)
-

a) = P(X < m(1p-P.1) = 0
.07



Shara shany najgasych 5% Prypadhow VaRoss a p-stro straty

to prcie 8 % many permoty ,
is huauty 5% spodnie w strate,

gre ponasing strate.

Strata H = 95 (1 .03-S)
, Schany VaRoss(H) uyli tahi straty ,

tona

zostanie Archronova tylh wo 5% najgasich shainy .

VaRo
.
95(H) = 95 (1

.

03 - VaRp
. 05 (S)) =

= 85(1 . 03 - ea
+ b:10.05)) = 1

.
1480

↑
Do malimia 5 % nojgongh unikow potmonjemy
kuantyla schiede standardorego redu 0

.

05 upt
#

-110 .05) = - 1
.
64485

Na hovies truba eyhantoma's :

1
. 148

= 1. 0933
1.

05



a) Wynanamy :

ECSIP = 100] = B -

p
= 0.

7 · 100 = 70

Var(S1p = 100] =
+

3
- p2 = 0

.
12 - 100" = 100

IS IP = 100) =
e

+62

, polic z-N10,
1)

· Konystaja a metody

momentow

S70
= exp(a + =b)

100 = exp(2a + 162 · 4) - 702

a +zb = m(70)

I2a + 26 2 = m(100 +702)
62 = 0

. 0202

a = 4
.
2384

1 6 = 0
. 1421



Wor to : hapitat = mahsymate schody (VaRg9 .
5%) - Onchicane schody

VaR0
.
995(2) = exp(4 .

2384 + 0
. 1421 :# (0

. 995) 3 - 70 = 29
.
93

c) hapital = 3 ·

Tsad

hapital = 3.oo' = 30



a) R((L .

+ 2 +4) = 1XT - 2 - x

X = [100
,

150
,
250]T

X · 2 . x = (100 150 250)/d) = 166251

R((L1 +1+ (e) = 407
. 74



a) RC(Le 12. +he) =

RC2 + g . RC: RC
RC (2.

+4)

RC(L
.

+2) = RC + RC? + 2 : RC · RG2g

= LetLa

R((L
, (2)=10050000251 = 55 . %3

R((t
, /2)=150000251 = 235

.
81

sh catharityb) RORAC=
zoywestilomany hapitat

RORAL = 5573 = 0
.
3588

RORAC = 1321 = 0
.
1696

2) Linia I just barding entouna (wisty RORAC)
.
Nie maina rainstonas



100 % wo linis I bo traciny wedy konysci n dymesytikaji.

Cathority RORAC Gigga mahsimum no punkie ,
wo korym :

RORAC,

= RORASL

X-udiat limit I

y- unhiat limi It

X + y = 1 (dodathon shalling poss 100

lysh Limit I : 0. 2 X

zych Limi It : 0
. 4 y

Bienery var a puntitu al i dottodamy do rega zagi , Xi y musso,

Spetsias :

X + y = 1

0 .
2 : X

=

~25 yo 0 .

25

0 . 4 · y
I

2
.
52 . y2 + 1 - 2 .

5 - x -

y - 0. 25

#x+ 2 .

52y + 201 · 2 . 5 : X :

y . 0 .

25



a) & XM-ubepiznycid rotnymize na wide wasnym schody do

mysohosci M ,
a reasalinator polyme at noduits M

Cai do nicshaisanosci)

max (X :
-M

,
0) -

myptata raschinatora ala pojedyni estady
Catharita Schoda 2 policy (X : ) dieli sir na to

,
so ratnymije

Wespiecycie [min (Xi ,M)] i to co placi naselmator (max (Xi -M
, 0]

X:
= min (Xi

, M) + max (X : - M
, 0)

max (X : -M
,
D) = X:

- min (Xi
, M)

Zachodi :

Elmax (Xi -M
, 0)] = E(Xi] - Elmin (Xi

, M)] =

radania i.. ..., inM
= ESmin(X

,
0: )] - Elmin (min( , 0:) ,

M)] =/mite just
-

= Elmin (X , 05)] - Elmin (X , M)] =

Elmin(X,M)]
= Elmin(X

,
0 : )] 1- Elmin (X,Vil]



2 trisci radamia 6(0) = Elmin(X ,
01]

. Konystaja 2 reguty

Riebesella :

Elmin(X,M)]
Elmir (X,Vill

= PCM = (Mlog
min (X

, ti) = Xi

Elmax(X :
- M

, 0)] = E(X:] 1 - (le(1
+ 2)

bTachodi :

& Elmax (X : - M
, 0)]= Elmin (X

,
0: 1) - Elmin(X , Ml] =

=/ teras viewy tyle ,
ze 50 > M1 =

- -= [Elmin(X , 001] Elminmin ]

= EIXo] (12(1
+ 21

-
l





a) sudhi wasne = ahtyma-brigania

Wynawany watotri archicane X.
,
Xz wo piemsym i digin volu :

E(X1] = exp36 + 2 = 1
.

5) = 1242
.
65

E(Xz) = exp(4 + 2 - 0
.52 = 168

.

17

Dyshantomanic stops watig ad sha :

1242
.

65 168
. 17

1 .
05

+

1.
052

= 1336 . 01

"Srodhi wasme = 4000-1336
.

01 = 2663
.
98

b) Wadanym sunarinsm
,

na moment t = 1 :



·Wonto's ptatnosci na paiomic kuantgla 95%: exp36 + #10. 95) · 1
. 5 y =

= exp46 + 1
.
6449 : 1

. 53 = 4756 .
56

· wartott archinana platroci w dugin nalm synasi :

168 . 17
= 157 .

17
1

.

07

· Warto ahiji wynosi :

0. 25 · 4000 · (1-0
. 05) = 950

· wantos' obligati :

0
. 75 · 4000 . 1053091. 12 una nominata rayshautosoma

any nowy intermec

· Sudhi wasm = 950 + 3091
.
12 - 4756 .

56 - 157
. 17 =

- 872
.
61

c) 'snodhi wasne spades ponieuai Mishay sir wartos robonisrania

na moment t = 1
.



Obligacja 1-nuna placi 5% Unpar plus curt nominate agti 105 wm
,

2 holejni obligaiami jest podobnic .

a) Niech a omana linbe, obligati jednonych ,
b-linte obligati

duutmich
, -linbe obligati tuyktnich :

150 = 105a + 66 + 7c

[100 = 1066 + y

50 = 107c

a = 1
. 35

↳




