










9) Warto' robanioania = BEL + RM

BEL(t)
SCR(t) = SCR(0) ·

BEL(0)

SCR(1) = 58

SCR(2) = 50 · 150 = 37. 5



SCR(y) = 50 .70 = 17
.
5

RM = Col · Z= 0
.01 =5

i = 1

Wartos' robanigania na honies voln 2024 wynosi 200 + 5
.
11 = 205

.81

E[C] +BEL(1)
b) BEL(0) =

1+ vf

E(C] = BEL(O) (1 + rf) - BEL(1)

E[C] = 200 · 1. 05 - 150 = 60

1
.
Strata misrama z realize presotyre 2 tytuty out usonderang

Prepiyi wynosi 70-60 = 18

2. Stopa zunte na indlach wasngch mynosi 150 · 0
.

05 = 7
.
5

3. Unolvienie margins yugha wynosi 50 · 0. 06 = 3

"Sudhi wasne na honies 2025 whu mynosus 150-10+ 7. 5 + 3 = 150. 5

2) Yudhi wasne = Antywa-Zoboniarania (BEL + RM)

West wartoci robonisania na honies 2025 sponodomatby zniejssnie
sodhow wasnych .



de = anot In %88 + 0
.
03 +

%2. 10 = = 0
.
790569

de= -0. 21101 =1 = 0
. 158114

N(- di) = 0. 214588

N(- dr) = 0 . 437184

p = - 0
. 214598 : 100 + 0. 437184 : 100 · 2

-0. 03 - 10
= 10

. 93



Delta = -0
. 21

Vega = 100· expl-(F)" - ] · No = 92 . 29

Da instrumente rabespienajeugo rabonioranie , podstaviaja :

1 . Rornanis wa Vege (wailin na miennots) :

92
. 25 = 6 : 76 . 30

Judehs baray ar gotonha na hanie ne valia ad miennosci

implikoranj (ich Vega wynosi 0) . Yeyuyu instrumente wo nassym

potte , king ma vege just 5-ktnia apja put . Datego musing

hupic doltadnie tala it's tyh opeji oby myrommad vegs robonisania .

2
.
Ronnanie na dete (mailist na uns indetsu) :

- 0
.
21 = a . 1 - 6 : 0

. 28

Delta indehsu basowego cause mynosi 1 . Many jus w pattern b opji

Hire more sugs delt musing dolupis tracks indeksy barango .

3. hornanie na martosi (dopasamanic hapitate) :

10
. 93 = a : 100 + 6 : 10

.
39 + c

Wato's robonigania musi bys nouna matosci syntowej nasich

altyendw .



Whost robanigan : 15
. 58-10 . 93 = 4 .

65

Whost altynow : 1
. 21 (14

.

23-10. 39) = 4 . 6464

Strata = robonigravia-ahtywa 0. 02



a) Scrp = 3 : MEpis" Tpe+ (Ep , e :

Tp, r)" + 2 : Ep, s"Tp. 1 · Ear :

Toir
: Seir'

SCRtotal = JSCR? + SCRE
+ 2 SCRe · SCRa : Sp,,p2'
-

SCh1 = 3 : /1400 · 0.1) 2 + 1400 · 0.08)" + 2 : 400 · 0. 1 - 400 · 0. 09 · 0
.

51 = 197
.
55

-

JR = 3 : /1600 : 0
. 081

"
+ 1500 · 0

.
11" + 2 - 600 · 0. 08 ·500 · 0

.
1 · 0

.

51 = 254
.
63

Scr =17.

552 + 254
.

632 + 2 : 197
.

55 : 254
.

63 · 0.25 = 359
.
18



al Konystaje ze usharwhi 1 :

XavN(0 , 70% XB w N(0, 100%

CTF05(Xa) = 0 + 70f(F" (0. 95)) = 70. 11644) = 10.
1- 0. 95

CTE0
.
95 (Xa) = 2. 0627 · 70 = 144.39

CTE
0
. 95 (XB) = 2 .

0627 · 100 = 206 . 27

b) Zamue strata w du linach ma rotited normalinga raiangi

70 + 100" + 1 : 70 · 100 · 0. 25 = 135
.

64h

CTE0
·
95 (X) = 2

0
0627 · 135

.
64 = 279

.
88

2) Konystaja se usharawhi 2 :

= 181
. 12



= 178
. 68



a) Wynawamy momenty :

Elsip = 100] = B-p = 0
.
8 . 100 = so

Var[SIp = 100] = +2 p2 = 0. 15 · 100" = 225

Niech X = (SIP = 100) = e ***, ghie Z-N(P, 1) . Konystajac z metody

momentor :

E20
= EX = expla + Eb")

225 + 80" = EX" = exp22a + 1 : 4 . 63)

a = m(80) - Eb

&exp(a(m(80) - 262) + 262) = 225 +80

(6
= 0

. 1858

a = 4
. 3647



SCR = VaRp(X) - ElX]

VaR0
. 995
(x) = exp(4 . 3647 + 0. 1858 :E (0. 995)] = 126

.
88

SCR = 126
.

89 - 80 = 46. 92



a) Klient uptaca jednaaroup 100 . Uberpiece natychmiast poteca z tego provise

w sysohosix %.

· Pobirana optata : 100x

· Pinisphe procee w fundusm : F(0) = 100 (1 - x)

Fundusz ten investorany jest na gietdie ,
a jego rachomare opisige

zmienna S(t)
.

Da Matrienta S(0) = 1.

Wartot nacurl Wienta n dowdym morencie T to poprote linka



hupionich jednostch any ich aktuala ana : F(T) = F(0) - S(T)

Wespiseziel musi cyonic dur upha ,
have na riebic biene :

(Pobrana optata) = (Kost guaranji na dogue) + (Kosst dodathowego

buiadunia na mypadek smieri

1
. Wynna quarani na doigne (opja put

Jesti Wient doigie do haire umowy (p = 99 % ) , dastaje uying

z durc hupt : Martate rachute FCT) allo 103 % uptacan stiadhi

metto : max(F(0) : 1. 03 , F(T)) ·

storie til maina rapisas polyis max jaho :

'Swiaduenie = F(T) + max(F(d) : 1. 03 - F(T) , F(t) -F(T)) =

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

, 03 =

= F(T) + F(0)max (1 . 03 - S(T) , 04

Uberpieces musi dotoiyd F(O) max 1 . 03-SCT) , Oh ·

max(1 . 03-SCT) , PS to wyptata opji put 2 ana
, myhonania

k = 1. 03 .

Wihonystija mar Blacha-Scholesa z parametrain :

ev = 1
.
02

~ = m(1 . 02) + = 0
.

15 T = 1 k = 1. 03 S10) = 1

waters opeji put just vorna 0
.
0651.

2
. Wynna Smiadrenia wa mypaden zgann .

Yesli Klient umne (g = 0.01) , dostaje 110% wantaci rachmal :

Suriadneie = 1
.
1 · F(t) = F(t) + 0 . 1 F(t) = F(T) + 0. 1(1 - x)100

W mypadln Inieri ubespienyvie musi datay Wientoni dodathowe

10% 2 wsnej hiesseni
, musi

atem hupi dodathowe 0
.
1 jednostch



fundusze S(t)
.
Kant valmpn jednosthi S w + = 0 Wynosi S(0) = 1 .

3
. Poniemai siglo smietemosc just nicraleine ad myha finansowego

i just dymesytihowame so partfel , many interpretamas

buiaduenie jahr wyptate 2(1-X) : 100 · 0. 99 jednosten Opiji put

own (1-X) : 100· 0. 1 - 0
.
01 jednostel ali s (unglsdriamy

praudopodobinitua) . Pobrana optata ma soma's sir surie powgisch :

100x = (1 - x) + 100 · 0. 99 · 0. 0651 + (1-x) : 100 · 0
. 01 · 0. 1 · 1

X = (1 - x)(8. 89 : 0
.
0651 + 0. 01 - 001)

X = 6 . 14 %.

-Occhimana linka osob daymajacych do honia umong

Detta" moni nam ,

il jednostch instrumente basarge (funduz S)

musimy hupic lub spnedas na haida mystazione ope /robonistanie .

Wor na Bette opji put to -NEdn ,t)

Many sol daymajayck ,
hasda ma Mohomany hapital warty panstha

(1-X) : Shtadha aby robeying to we'st partful valing zaje paye :



- N)-dez) : (l-X) : Shadha . ↑

Delta samego fundusm s cynosi 1 alatgo diga net rabespieunia

to : n (1-X) · Shiadha · (n - 1)



a) lachodi :

↑ (L > Fil(p) ,
22 > Fe(p)) = P(Fe(h) > p , Fz((z) < p) =

= 1 - P(F, (1) = p) - P(Fz((z) = p) + P(F(te) = p , Fz(tz) = p) =

m .
los
. definissana jako dystrybuanta washes wittad a natiad

I =

V(0
, 1)

= 1 - P(V = p) - P(Ve = p) + P(V1 = p ,
V = p) = 1 - 2p + ((p , p) =

= 1 - 2 . 0
. 99 + expl - [( - m(0. 99))" + 1- m(0. 99))]

*
) =

= 0 . 0058

6) Goly m .

Los
. 19 veraive to :

↑ (L > Fil(p) ,
22 > Fe(p)) = P(Fe(h) > p , Fz((z) < p) =

= P(V -p ,
Vi > p) = P(V1 < p) · P(Vz > p) =

= 0. 01· 0. 01 = 0 . 0001

Da a = 1 :

((n
,
0) = exp2-( - m(n) - m(o)]] = exp(m(m) + m(w)y =

= exp(m(n -v)y = u- 0

Pry a = 1 hoputa Gumbela redutije six, do hopity nicratizati .





Lachowel V = 3 nhr

Limit adpanediolnti raselmatora 1 = 10 mm

Reasclurator poliyna te next schody X
,
Itora prubrava 3 nm ,

al

wyptata vie maie bys cyisa nii 10 mm .

Reaschurator adpaniada za

schody ad 3 do 13 mm
.

Wuptata vaschuratora Y ala pojedyi schody X maina rapisas jako :

Y = min (X
,
V +1) - min (X , V)

Kamptaje ze ushar whi many :

Elmin(X
,
d)] =~ . EX]

, gie d = X :M



9) Elmin (X
,
V +L)] - Elmin(X , Ul] =

= E(X] · [r)nl) - -] =

= 1 . (v) --5) = 2/1 - 0 .58 - 1 + 0.58) =

= 0
.
2484

6) Wyhonystije ustardus dea misun Y = X /M :

~ (x)=lSe

v'(x) =
1 - Fr(x)

E[T]

~ (x)= [ = 10 - %

(b x)' = (embY)' = (e x (b)) = a Xmb . m(b) = b "m(b)

v((x) =
- bh(b)

1 - Fy(x) = E(y]
- bh(b)

Da schody nismoliwea wasti jemm stad Fr (0) = 0 :

1 - Fy(p) = 1 = E(y]
- bem(b)

E[T] =_E
1 - Fy(x) =1-6 .

- bYhD=

Fy(x) = 1 - bx
,
x(0 , 1]


