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1. 1DVW
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0 70 =e  , ( ) 400)0( =XVar  .

:\MD�QLHQLH� MH�OL f  jest dowolnym symbolem demograficznym, to  )(cf  oznacza
MHJR ZDUWR�ü GOD SRSXODFML ] SDUDPHWUHP c .

(A) -2250 (B) -2350 (C) -2450 (D) -2550
(E) -2650
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2.  Oblicz   xA|3 PDM�F GDQH�

0α=xA   oraz   kkx
IA α=1

|:
)(  dla  k = 1, 2, 3

(A) 3210 3

1

6

1

2

1 αααα −−− (B) 3210 24

1

6

1

2

1 αααα −−−

(C) 3210 3

1
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1

2

1 αααα −+− (D) 3210 24

1
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1

2

1 αααα −+−

(E) ]D PDáR GDQ\FK
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3. : SHZQHM SRSXODFML GáXJR�ü *\FLD PD UR]NáDG Z\NáDGQLF]\ ] SDUDPHWUHP µµ =x  .

Niech Z R]QDF]D ZDUWR�ü REHFQ� �ZLDGF]HQLD ] SROLV\ Z\SáDFDM�FHM � ]á Z FKZLOL

�PLHUFL� 2EOLF] SR]LRP LQWHQV\ZQR�FL WHFKQLF]QHJR RSURFHQWRZDQLD 0>δ , dla

którego wariancja Z PD ZDUWR�ü PDNV\PDOQ�� 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) µ2.1 (B) µ4.1 (C) µ6.1

(D) µ8.1 (E) µ0.2
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4.  =QDMG( ZDULDQFM
 ZDUWR�FL REHFQHM �ZLDGF]HQLD Z ���OHWQLP XEH]SLHF]HQLX QD *\FLH

(x� ] VXP� XEH]SLHF]HQLD � SáDWQ� QD NRQLHF URNX �PLHUFL� ZLHG]�F *H ZDULDQFMD Z

DQDORJLF]Q\P XEH]SLHF]HQLX QD *\FLH L GR*\FLH Z\QRVL W.
3RQDGWR GDQH V��

95.0=v  , 9.010 =xp  , α=
|10:x

a��  .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0323.0−W (B) α0539.04647.0 −+W
(C) α0762.00323.0 −+W (D) α0539.04647.0 −−W
(E) α0539.00323.0 −−W
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5. : GDQHM SRSXODFML �PLHUWHOQR�FL� U]�G]L SUDZR GH Moivre'a z granicznym wiekiem
n3=ω � 5R]ZD*P\ XEH]SLHF]HQLH UHQWRZH n�ODWND� NWyU\ ]DQLP RVL�JQLH ZLHN �n

E
G]LH SáDFLá VNáDGN
 P QD SRF]�WNX ND*GHJR URNX XEH]SLHF]HQLD� : ]DPLDQ ]D

VNáDGNL� SRF]�ZV]\ RG ZLHNX �n E
G]LH RWU]\P\ZDá GR*\ZRWQLR Z ND*G� URF]QLF


XEH]SLHF]HQLD UHQW
 Z Z\VRNR�FL � ]á� 6NáDGND URF]QD P jest skalkulowana na
poziomie netto. Oblicz P� MH�OL GDQH V��

54486.0
1

|
=⋅

n
a

n
26444.0=nv

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.1 (B) 0.2 (C) 0.3 (D) 0.4
(E) 0.5
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�� 5R]SDWUXMHP\ EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH �x), w którym suma

XEH]SLHF]HQLD� SáDWQD Z PRPHQFLH �PLHUFL� Z\QRVL )(tc � R LOH �PLHUü QDVW�SLáD Z

momencie t,  0≥t � 6NáDGNL V� SáDFRQH Z VSRVyE FL�Já\ SU]H] FDáH *\FLH ] URF]Q�

LQWHQV\ZQR�FL� )(tP  w momencie t.

:LHP\� *H GOD 30 ≤≤ t   :

battP +=)(   dla pewnych rzeczywistych a, b,

rezerwa  2)( ttV = ,

Ac =)1( , Bc =)2(  .

=QDMG( 






2

3
P � ZLHG]�F *H LQWHQV\ZQR�ü XPLHUDOQR�FL GOD �x� RUD] LQWHQV\ZQR�ü

RSURFHQWRZDQLD V� VWDáH L Z\QRV]� RGSRZLHGQLR 03.0=µ  oraz  05.0=δ  . Podaj

QDMEOL*V]� ZDUWR�ü�

(A) 3.2 + 0.025 (A+B) (B) 2.80 + 0.015 (A+B)

(C) 2.82 + 0.015 (A+B) (D) 3.2 + 0.015A + 0.025B

(E) ]D PDáR GDQ\FK
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7.� 1D *\FLH �x� ]DZDUWH ]RVWDáR EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH ] VXP�

ubezpieczenia B SáDWQ� QD NRQLHF URNX �PLHUFL� 3U]\ ]DZLHUDQLX XEH]SLHF]HQLD

Z\]QDF]RQR URF]Q� VNáDGN
 QHWWR Z Z\VRNR�FL �� ]á� SáDWQ� GR*\ZRWQLR� QD

SRF]�WNX ND*GHJR URNX XEH]SLHF]HQLD� 3R k latach ubezpieczenia rezerwa netto

RVL�JQ
áD ���� ]á� D XEH]SLHF]RQ\ SU]HUZDá SáDFHQLH VNáDGHN L X]\VNDá

EH]VNáDGNRZ� SROLV
 QD ���� ]á�

:\]QDF] SRF]�WNRZ� VXP
 XEH]SLHF]HQLD B� MH�OL v  ���� � 3RGDM QDMEOL*V]�

ZDUWR�ü�

(A) 10420 (B) 10820 (C) 11220 (D) 11620

(E) 12020
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8. 2VRED Z ZLHNX �� ODW ]DZDUáD ���OHWQLH XEH]SLHF]HQLH QD *\FLH L GR*\FLH ] VXP�

XEH]SLHF]HQLD ���� ]á� SáDWQ� Z SU]\SDGNX �PLHUFL QD NRQLHF URNX �PLHUFL� 6NáDGND

]D WR XEH]SLHF]HQLH MHVW SáDFRQD SU]H] �� ODW� QD SRF]�WNX URNX� Z VWDáHM NZRFLH P.

: VNáDGFH P ]DZDUW\ MHVW QDU]XW QD NRV]W\ XEH]SLHF]\FLHOD� SRQRV]RQH Z VWDáHM

NZRFLH �� ]á QD SRF]�WNX ND*GHJR URNX� SU]H] FDá\ RNUHV ZD*QR�FL XEH]SLHF]HQLD�

:\]QDF] UH]HUZ
 EUXWWR SR �� ODWDFK WUZDQLD XEH]SLHF]HQLD� MH�OL GDQH V��

480.14
|30:40
=a��    435.11

|20:50
=a��

325.12
|20:40
=a�� 625.7

|10:50
=a��

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 264 (B) 294 (C) 324 (D) 354

(E) 384
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9� 5R]ZD*P\ WU]\ XEH]SLHF]HQLD UHQWRZH�

1) SLHUZV]H MHVW GR*\ZRWQL� UHQW� FL�Já� GOD *RQ\� REHFQLH Z ZLHNX y� Z\SáDFDM�F�

�ZLDGF]HQLH ] LQWHQV\ZQR�FL� URF]Q� � ]á SRF]�ZV]\ RG �PLHUFL P
*D�

2) GUXJLH MHVW DQDORJLF]Q� UHQW� ZGRZL� GOD P
*D� REHFQLH Z ZLHNX x,

3) WU]HFLH MHVW DQDORJLF]Q� UHQW� GOD RZGRZLDáHM RVRE\� Z\SáDFDM�F� QLH]DOH*QLH RG

WHJR� NWR XPU]H ZF]H�QLHM�

.D*GH ] XEH]SLHF]H� NXSRZDQH MHVW ]D VNáDGN
 QHWWR� SáDWQ� Z IRUPLH UHQW\ FL�JáHM

]H VWDá� URF]Q� LQWHQV\ZQR�FL� VNáDGNL jP �M  �� �� � RGSRZLHGQLR GOD ND*GHM ]

UHQW�� 3áDWQR�ü VNáDGHN SU]HU\ZD SLHUZV]D �PLHUü�

Oblicz  3P � MH�OL ZLDGRPR� *H

2.16=xa 3.18=ya 21 2

3
PP =

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.800 (B) 0.825 (C) 0.850 (D) 0.875

(E) 0.900
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10. )XQGXV] HPHU\WDOQ\ SU]\SDGDM�F\ QD DNW\ZQ\FK XF]HVWQLNyZ RGQRWRZDá Z

momencie 0tt = QLHGREyU �URGNyZ Z Z\VRNR�FL

( ) ( ) ( ) 0)()()( 000 >−= taFtaVtaU   .

3RVWDQRZLRQR Z RNUHVLH � ODW ]OLNZLGRZDü QLHGREyU� WM� GOD 300 +≤≤ ttt

SRGQLH�ü LQWHQV\ZQR�ü VNáDGNL SáDFRQHM Z PRPHQFLH t do poziomu (przeliczonego
na rok)

))(()()())(( taUttPtaC ⋅+= λ   ,
gdzie )(tP MHVW QRUPDOQ� URF]Q� LQWHQV\ZQR�FL� VNáDGNL �normal cost rate),

    )(tλ MHVW IXQNFM� DPRUW\]XM�F� QLHGREyU�

&HO WHQ PR*QD RVL�JQ�ü QD PRPHQW 30 +t SU]\MPXM�F Z RNUHVLH 300 +≤≤ ttt  :

i. δλ =)(t �LQWHQV\ZQR�ü WHFKQLF]QHJR RSURFHQWRZDQLD��

ii.  
|3

1
)(

a
t =λ   ,

iii.  
|30

1
)(

tt
a

t
−+

=λ  .

3RSUDZQD MHVW RGSRZLHG(�

(A) tylko i (B) tylko ii (C) tylko iii (D) wszystkie
(E) *DGQD
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(J]DPLQ GOD $NWXDULXV]\ ] �� SD(G]LHUQLND ���� U�

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

,PL
 L QD]ZLVNR � ������������./8&= 2'32:,('=,��������������������������������

Pesel ................................................................................................

Zadanie nr 2GSRZLHG( Punktacja♦

1 E
2 A
3 C
4 B
5 A
6 B
7 A
8 E
9 D
10 C

                                                  
* 2FHQLDQH V� Z\á�F]QLH RGSRZLHG]L XPLHV]F]RQH Z Arkuszu odpowiedzi.
♦
:\SHáQLD .RPLVMD (J]DPLQDF\MQD�


