
B = 1
.
75

E(Rm) -

Vy = 4 pop

E(Ra) -

-1 = 1. 75 · 40 . p
= 7 pop

c) Egodnic 2 roumanism 2 punkte al , many mymanys :

Ra = vf + BRm-Buf + E

Var(Ral = Var(A + Bhm + 2) = Var (BRm + 2) = B2 Vor (km +e)
State

Ta = BTi +



Didingrationije systematyana pres varianiethority :

whiat nigh systematy mug
= Bm1 . 75 · 0 .

0
= 0

.
7656

8. 12

nohiat myha specytinnego = 1-0
. 7656 = 0

. 2344



M = 0
.
03 T. = 0

. 07

Mz = 0
. 06 Tc = 0.

1

9 = 0
.

25 v = 0
.
02

a) Niech (X1
,
X2) amana pars stop woth upyhough instrumentou

. Win ,
is

(X
, Xc)2v(/M] , Lo T Do o = so

2 viasnoti Tamego ratada namatrego, stopa zatu a patteta

investyyjuego ma notiad

W
, X + we Xz + (1 - w

,
- e) ~ ~NEW +Waz + (1- we -wi)v ;

-
R wit? + w?T + 20. 22 5,25/

EIR] = W
= M ,

+ Wide + (1-w ,
- e) ~

VaRp = EER]+"(p) :

T-R

VaRo
. g5

= -WeM-WiM2-(1- wewa)r +

-10.95)/5? +With + 20
, We T

, T29'



6) Romisrjey problem optymatizacymy postaci :

4E[R]
= 0

. 05

VaRog5 = 0 . 05+ /(0
.95) · FR

Wystasy minimaliza Fr :

0.
072 w? + 0

. 12w2 + 2 : 0
. 07 · 0

.
1 · 0

.
25 w

, we

pod warnhiem

0
.
03 wi + 0

. 06wz + (1 - w
=

- wz) · 0. 02 = 0
. 05

0.03. + 0. 06 w
.

+ 0
.

02 - 0
. O2W1 - 0

.

02 W
=

= 0
.

05

0. 01 W1
+ 0.
04 w

=

= 0
. 03 1 : 0

. 01

wi + 4wz = 3

w
.

= 3 - 422

Wstoniam do Tr :

0
.
072 (3- 45 : )2 + 0

. 122 + 0
. 0035(352-4w2)/ pochodua

0.072 · 2 (3- 452)) - 4) + 0
0
12 : 222 + 0

. 0035(3-8wz) : = 0

12 = 71
.
98%

11 = 12
.

10 %

W3 = 15
.
92%



C : = Ci -1
+ X :

(n - Ct- 1
= Xt + Xt +1

+ Xz+ 2
+..

-

+ X= X

↓t
= E(@X : It + 1] - El@X : It] =

= E(Xt+ X : It+ 1] - EXtit] =

= E(Xt(t + 1] +El : /t+1) - ElXtIt]-EXilt] =

= Xt - E[Xz] (atory z enman is serijes to X: 19 nicraleine /



Lt = Xt - E(XE] ~N(0 ,
52)

,
alla += 1

,
2

,
3

.

Dodathawa staty 1 ,
↳

,
↳ 19 vieraleine.

Wyng hapitatory na najblizy ol halendary it I just noung

SCR(1) = VaRgg
. 5 %. (1) = M

+ i(0. 995)- = 0 + 2 . 57 : 50 = 128
.
5

b) Wartos' najlepsugo osracrania na schody nicyptacone wynosi :

BEL(O = El: ] = M .
+ m + my = 200 + 100 + 30 = 330

Pay = 0%.

Wonto's margines spyha sposi :

RM(0) = CoC.S = 6% L
. 57(50+ 30 + 10) = 1.

Dry v = 0%, quie wiyhomystano wasti wymogo hapitatorych o holejngd

latach halendamosch abticione analoginne jak alla not 1 .

Wanto's robrigania na scody nieuyptacone rynosi 330 +13
. 78= 343 . 88



zoboniaranie just warte 1.
51

. Jesti indels wronic o 1
,
wartos' rabonissania

spadnic o 0
. 06

· Juli stopy prountour wrsne o 1 punkt procentory (0
.

01),

natos' abonistania spadnie p 0
. 7553

.

Fina ma do dyspoyiji 3 instrumenty ,
2 Houch studie patfet :

· a - indels barawy . Jego obema una to 108
,
detta = 1 (mana any indelie

zienia sie tal same jah indels) ,
so = O (bieigua sna spot wie zalig

berpotrdrio ad stopy proetowi)



· b-obligaa 15-ltnia revoluponaux . Yi vanto's nominata to 100
·

* obema ma to 100erT

* delta = O Cobligaja nie raguje na ziany na gistdie(

* cho to pochadia my po stopiev :

100e-vT = -100Ter

· c-gotovha ,
delta = 0

,
ho = 0 (gotorra is misia swajy santo's pod

uptywem rulon

Romania :

1
.
51 = a - Cana indelsu) + 6 : (ana obligai)+

I- 0
.
06 = a - (delta indelse) + b · (delta obligai) + c . Cdelta gotowhil

- 75
. 53 = Q - /sho indelsu) + 6 : (tho ooligai) + c . (cho gotanhi)

1
.51 = 100a + 100e

- 15 . 0 .04b + C

- 0
.
06 = aE - 15 . 0

.
04

- 75
. 53 = - 15 . 1002 b

a = - 0
.

06

6 = 0
.
09!

= 2
.52

poryisra voinia gadris z trescia radania musi byl rishsa d 1
. 51 ;

AV > 1
. 51

- 75. 53 .Ar-0
.
06 · A1 71.51 (pocada po ~ to No

, pochada po > to duta)



Drie mienne i jedrounarie
.

Plis guli so jemne , oby lux strna

byta dodatuvia to miany na synlu musse, by upenne . Proposa :

Av = 0
. 02

11 =
- 5

- 75
.
53(- 0

. 02) - 0
.
06 : 1 - 5) = 1

. 5186 + 0.
3 = 1

.
8106



a) Rachurch ubespienorego w + = 0 :

Knota
po potroanin apTaty ,

how ide na fundus : 100 · 0. 95 = 95

· Rachurch ubrpicnonego + +1 :

Kwantyl redu 5% ala stopy unote z volada logramatio mynosi

exp20.
05 + 0

. 05 · -1 .

6449)3 = 0
. 9683

,
monto's rachmrm to



95 . 0
. 9683 = 91

.
99

· Rachunch Uberpiengicle w + = 0 :

Knota optaty pousthowij = 5

· Rachurch ubespiecycla ++1 :

5- 1
.
03 = 5

.
15

· Wonto's Suiadueniaw+ 1 :

Yest to minimatio guarantonana hunta
, jake ubpieyd musi myptacic

Wientovi
,

nicraleinis ad tego ,
co sato is na gietdis 95 · 1. 03 = 97

.
85

· Warto's quanani n + + 1 :

Jo host jahi porosi uberpiugie z wasnij hiesseni jeti funduz radit

za moto max (0 ; wartot Sriadunia-nature Uberpienoreg =

= max (0 ; 97. 85 - 91
. 96) = 5

.
88

· Wynil techning w ++1 :

To obtatery ple lb strate tiny (pieniscus ranations zoptat)-
· Chosity doptaty do garnyi) = 5

. 15-5
.
88 = -0

.73

6) · Stadha = 100

· Optata panathana = X

· Na fundusz trafia F(0) = 100 · (1-x)

· Wartost fundusm no morencie T to linba Impianych jedworth say

ich altuata una : F(T) = F(O) · S(T) ,
dla utriente S10) = 1

· Klieht otmpul registe z hert : Warto's nachtm F(T) W 103 %

wptaconj shiedhi netto :

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

. 03 - F(t)
, oh =

= F(t) + max31. 03 F(0) - S() - F(0)
,
04 =

FOR S



· Kost guananj
to :

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

100x = 100(1 - x/max 31 . 03 - S(T)
, 03

X = (1 - x/max 31 . 03 - SIT) , 03

Linyuy one oi put :

v = log(1 + 0
. 03) T = 0. 06 T = 1 K = 1

.

03 S10) = 1

di = 0
.
03 da = -0

.
03

N(-0
. 03) = 0. 4890 N(0. 03) = 0.512p

una opigi put = 0
.
024

X = (1 - x) : 00024

X = 0 . 0234

Optota pansthora powinna synosic 2
.
34 it













al Wartosc najkpsgo astacowania Wynanamy zgodnie z wom :

ECC . ) + BEL
BELO I BELo = 200 majtepere obsaconomic na honie 2023

1 + vt

u = 2 % stopa woma ad Mugha
BECo)1 +wf) = E(C) + BEL

E(C) = 100 spodriana myptata wo 2024

BEL1 = BELo(1 + ra) - E(c)

BEL , (pred miana) = 200 (1 + 0
. 02) - 100 = 204 - 100 = 104

BEL
, (po unionic) = 104(1-0

. 051 = 104000 95 = 98 . 8 altuerim miejsgt
physite robonisania 0 5 %

b) Wartoits marginess sla mynanamy godnie re waem

RMo=SCRotR RMo = 15

VA
= 2%

RMn = RMp (1 + ra) - CoC : SCRo
CoC = 6%

SCRo = JO



RM1 (pred uniana) = 15 · 1
. 02 - 0

.
06 · 98 = 9

.
90

&M
r (80 ziianic) = 9

.
9 · (1-0

.05) = 9 . 41

d) EVA = catharity pryost srdhiw wasnyh-(mymagana stopa unoth ·

·

amniony hapitat)

Sudhi wasne mosty2 100 do 138
.
10

, ch = 138 . 1 -100 = 38
.
18

Finma musi commeric 6 % 90 = 5
.4

EVA = 38
. 1-6% 90 = 32

. 69



9) RC(L + (2) = RCi + RC2 + 29 : RC · RC'

R((1 +1) = 1502 + 150 + 2 . 0
.

5 . 50 . 250' = 278
.

38

6) EC(L/L)= RC(L +1+ h()/n = 0
RC(L +4) = 3 SD((n + b)

&(((1 + h)( +(2) = 3SD((1+h)( + h) = 3((1 + h) < (2 + +3 + 2(1 + h) tas

R((h) = 3 : /(1 +h)-2 + +2 + 2(1 + h) +1529'

RC(n) =3 ·
2(1 + h)5i + 25. 528

I

2 ((1 +h)-2 + 52 + 2(1 + h) +1529'

(1 + h) 52 + +. 529
-= 3 ·

((1 + h)-2? + +2 + 2(1 + 4) +1529

·in Machin = o

= 3=3
Ostatewie :

EC1) = 3.3sAs
3 six shock to

RC = 3:SD



c) Divbenefit = I totwhoa



a) Konystoje ze usharwhi :

M = XM

Elmin(X ,
us)= xf(x)0k +Guf(x)dx =x + (x)dx + up(X = u) =

= Yxf(x)dx + m(1 - F(m)) =
x(F(x)]'dx + u(1 - F(u)) =

= (x =(x)]Y - &F(x(dx + u(1 - F(u)) =

=MF(u) - D - F(x)dx + M - MF(u) =

M

=a - GF(x)dx = %1 - F(x)d

M

·Elmin (x
, u)] = S1 - F(x)0x = Jx(x +x)

-

dx =

= x
&

((x+= ((x + m))
-b

- x14) =

= a (x **
- (x +d)

+

-]



Ponies ala haidego XCO , 1] valodi XMEM to : min (X+muc ,
XM) =

= min [min (X,M) ,
XM3 = min (X

,
XM)

.
v(x) =

Elmin(X
,
xM)]

Elmin (X,M)]
·

1 -2

~ (x) =- =

1 - (1 +1
-

1 - (1 + 1)1
-4

6) 100x150 amana umowe
,

wo htorj raschmator poliyua hosity

schody powyi 50 (udiat wasny U) ,
all jego adponiiatross

just Limitorana do 100 (pojemmos's poluycia ()
· scoda = 40 = raschurator placi O

· schoda = so rascinator paci 10-50 = 30

·Shoda = 200 rasclurator placi 100

wyptata aschuratora = min(X
,
U + 1) - min(X

,
U)

El wyptata raschurtora) = El min (X
,
V+L)] - El min(X , v)]

2 huywij :

u = XM

Elmin (X ,
u)] = E[X] r(m)

Elmyptata casstuatora] = E[X][v(v() - v()) =

=x][v(58) - -(8)]


