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1.   : SRSXODFML % QDW
*HQLH Z\PLHUDQLD MHVW Z ND*GHM NDWHJRULL ZLHNX R ��� ZL
NV]H

QL* Z SRSXODFML $� W]Q�
)()( 2.1 A

x
B

x µµ =   .

2EOLF] SUDZGRSRGRELH�VWZR� *H �x� Z\EUDQ\ ORVRZR ] SRSXODFML $ E
G]LH *\á QLH

NUyFHM QL* �x) wybrany losowo z populacji B.

(A) 0.55 (B) 0.60 (C) 0.65 (D) 0.70
(E) 0,75
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2. 5R]ZD*DP\ GZD ���OHWQLH XEH]SLHF]HQLD QD *\FLH GOD ����� Z\SáDFDM�FH �ZLDGF]HQLH

Z PRPHQFLH �PLHUFL� 3ROLVD RosZ\SáDFD t⋅00010 � MH�OL XEH]SLHF]RQ\ XPU]H Z

wieku 40 +t oraz t<10.  Polisa Mal Z\SáDFD )10(00010 t−⋅ � MH�OL XEH]SLHF]RQ\

umrze w wieku 40+t oraz t<10.
2EOLF] MHGQRUD]RZ� VNáDGN
 QHWWR ]D SROLV
 Ros� MH�OL ZLDGRPR� *H MHVW RQD �� UD]\

ZL
NV]D QL* RGSRZLHGQLD VNáDGND ]D SROLV
 Mal oraz 05.01

|10:40
=A  .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 4 490 (B) 4 520 (C) 4 550 (D) 4 580

(E) 4 610
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3.5R]ZD*DP\ ���OHWQLH XEH]SLHF]HQLH QD *\FLH L GR*\FLH GOD RVRE\ ���OHWQLHM�

Z\SáDFDM�FH �ZLDGF]HQLH �PLHUWHOQH QD NRQLHF URNX �PLHUFL� ]H VWDáD VNáDGN� SáDWQ�

QD SRF]�WNX URNX SU]H] FDá\ RNUHV XEH]SLHF]HQLD�

: XEH]SLHF]HQLX W\P PR*OLZ\ MHVW SRG]LDá VXP\ XEH]SLHF]HQLD PL
G]\ RFKURQ


XEH]SLHF]HQLRZ� L HOHPHQW RV]F]
GQR�FLRZ\� 'OD ND*GHM OLF]E\ a ] SU]HG]LDáX

[1,100] niech Pol(a� R]QDF]D SROLV
� NWyUD Z\SáDFD a% umówionej sumy
XEH]SLHF]HQLD Z SU]\SDGNX GR*\FLD ZLHNX �� ODW� QDWRPLDVW Z\SáDFD �����a)%
VXP\ XEH]SLHF]HQLD Z SU]\SDGNX �PLHUFL Z FL�JX QDMEOL*V]\FK �� ODW� 1LHFK

ponadto P(a)R]QDF]D RGSRZLHGQL SR]LRP URF]QHM VNáDGNL ]D ���� ]á VXP\

XEH]SLHF]HQLD� 'DQH V�� P(30)=8,85 oraz P(80)=21,10.

Oblicz P(55)� 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 14 (B) 14.50 (C) 15 (D) 15.50

(E) 16
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4.5R]ZD*DP\ EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH GOD �x� ] VXP� XEH]SLHF]HQLD

10��� ]á Z\SáDFDQ� QD NRQLHF URNX �PLHUFL� RSáDFDQH ]D SRPRF� FRURF]nych
VNáDGHN QHWWR Z Z\VRNR�FL ��� ]á� SáDWQ\FK D* GR �PLHUFL QD SRF]�WNX URNX� :LHP\

SRQDGWR� *H Z ���V]HM SáDWQR�FL VNáDGND RV]F]
GQR�FLRZD ]UyZQXMH VL
 ] U\]\NR�

VNáDGN�� 2EOLF] UH]HUZ
 VNáDGNL QHWWR SR �� ODWDFK� MH�OL GDQH V��

i = 5%     oraz      01.020 =+xq  

(A) 4  454 (B) 4 464 (C) 4 474 (D)  4 484
(E) 4 494
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5. 'OD EH]WHUPLQRZHJR� FL�JáHJR XEH]SLHF]HQLD QD *\FLH GOD �x� ] VXP� XEH]SLHF]HQLD

� ]á GDQH V��

3.010 =xV      01.0=xµ      015.010 =+xµ      11=xa

2EOLF] SU]\EOL*RQ� ZDUWR�ü

12
110 +xV   .

(A) 0.301 (B) 0.302 (C) 0.303 (D) 0.304
(E) 0.305
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6. : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH �� OHWQLHM RVRE\ �ZLDGF]HQLH �PLHUWHOQH

MHVW Z\SáDFDQH QD NRQLHF URNX �PLHUFL� D VNáDGND SáDFRQD MHVW QD SRF]�WNX URNX Z

VWDáHM Z\VRNR�FL SU]H] SLHUZV]\FK �� ODW XEH]SLHF]HQLD� 6XPD XEH]SLHF]HQLD Z

SLHUZV]\P URNX Z\QRVL �� ��� ]á L UR�QLH R � ��� ]á Z ND*G\P NROHjnym roku

XEH]SLHF]HQLD D* GR PDNV\PDOQHJR SR]LRPX �� ����

:\]QDF] UH]HUZ
 VNáDGHN QHWWR QD NRQLHF �� URNX XEH]SLHF]HQLD� 'DQH V��

Wiek x Dx Mx Nx Rx

50 7 653 2 832 101 237 49 627

60 3 995 1 970 42 506 25 054

70 1 730 1 076 13 730 9 442

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 5 580 (B) 6 620 (C) 7 760 (D) 8 840

(E) 9 900
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7. 5R]ZD*DP\ WHUPLQRZH XEH]SLHF]HQLH QD *\FLH L GR*\FLH ] VXP� XEH]SLHF]HQLD

15��� ]á� SáDWQ� Z SU]\SDGNX �PLHUFL QD NRQLHF URNX �PLHUFL� 3U]H] FDá\ RNUHV

XEH]SLHF]HQLD� QD SRF]�WNX URNX� SáDFRQD MHVW VNáDGND EUXWWR Z VWDáHM Z\VRNR�FL

brP .

:LDGRPR� *H ZV]\VWNLH QDU]XW\ Z VNáDGFH EUXWWR VWDQRZL� ��� VNáDGNL QHWWR�

&]
�ü QDU]XWyZ WZRU]� SURZL]MH DJHQF\MQH� DJHQFL X]\VNXM� NZRWRZ� SURZL]M
 Z

PRPHQFLH Z\VWDZLHQLD SROLV\ RUD] VWDá�� SURFHQWRZ� SURZL]M
 RG ND*GHM

]DLQNDVRZDQHM VNáDGNL�

2ND]XMH VL
� *H MH�OL ]PQLHMV]HQLX R � SXQNW SURZL]ML SURFHQWRZHM WRZDU]\V]\

Z]URVW SURZL]ML NZRWRZHM R ��� ]á� WR ± SU]\ SR]RVWDá\FK HOHPHQWDFK

QLH]PLHQLRQ\FK ± QLH ]PLHQLD VL
 UyZQLH* Z\VRNR�ü VNáDGNL EUXWWR�

:\]QDF] VNáDGN
 EUXWWR brP � MH�OL v ���� � 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 875 (B) 895 (C) 915 (D) 935

(E) 955
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8. : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH GOD RVRE\ ���OHWQLHM�ZLDGF]HQLH

�PLHUWHOQH MHVW Z\SáDFDQH Z PRPHQFLH �PLHUFL� D VNáDGND MHVW SáDFRQD Z IRUPLH

UHQW\ FL�JáHM ]H VWDá� URF]Q� LQWHQV\ZQR�FL� SU]H] SLHUZV]\FK �� ODW XEH]SLHF]HQLD�

8EH]SLHF]HQLH WR Z\SáDFD�

• �� ��� ]á Z SU]\SDGNX �PLHUFL SRSU]HG]RQHM GáXJ�� FL
*N� FKRURE� �&+��

• �� ��� ]á Z SU]\SDGNX �PLHUFL Z\ZRáDQHM QLHV]F]
�OLZ\P Z\SDGNLHP �1:��

• �� ��� ]á Z SR]RVWDá\FK SU]\SDGNDFK �,11(��

:LDGRPR� *H GOD RVREQLND Z ZLHNX 45≥x  zachodzi )()()( INNE
tx

NW
tx

CH
tx +++ == µµµ , a

ponadto  ( )t
xt p 97.0=  .

:\]QDF] URF]Q� LQWHQV\ZQR�ü VNáDGNL Z W\P XEH]SLHF]HQLX� MH*HOL L ��� 3RGDM

QDMEOL*V]� ZDUWR�ü�

(A) 735 (B) 765 (C) 795 (D) 825

(E) 855
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9. 0�* �x� UR]ZD*D Z\EyU UHQW\ GOD *RQ\ �y�� 6� GR Z\ERUX GZLH UHQW\� RE\GZLH

SáDF�FH ���� ]á QD SRF]�WNX URNX� RGSRZLHGQLR GR ZDUXQNyZ XEH]SLHF]HQLD�

3LHUZV]D UHQWD� ]H VNáDGN� SJN1� MHVW UHQW� ZGRZL� Z\SáDFDM�F� QLH GáX*HM QL*

przez 10 lat od zawarcia ubezpieczenia.

'UXJD UHQWD� ]H VNáDGN� SJN2� Z\SáDFD UHQW
 GR*\ZRWQL� ZGRZLH� OXE JG\ �x)

SU]H*\MH �� ODW RG �� URNX XEH]SLHF]HQLD UHQW
 GR*\ZRWQL� �y).

Wyznacz  SJN2 - SJN1� MH�OL GDQH V��

293.9=xa�� 053.14=ya��

847.6
|10:
=

x
a�� 855.7

|10:
=

y
a��

657.8: =yxa��   .

3RGDM QDMEOL*V]� ZDUWR�ü�

 (A) 3 200 (B) 4200 (C) 5200 (D) 6 200

(E) 7 200
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10. :V]\VF\ XF]HVWQLF\ SODQX HPHU\WDOQHJR SU]\VW
SXM� GR SODQX Z ZLHNX �� ODW L

SU]HFKRG]� QD HPHU\WXU
 �MH�OL XWU]\PDM� VL
 Z SODQLH� Z ZLHNX �� ODW� 3ODQ

Z\SáDFD HPHU\WXU
 ] URF]Q� LQWHQV\ZQR�FL� UyZQ� �� VXP\ Z\QDJURG]H� ] FDáHJR

RNUHVX XF]HVWQLFWZD� 5RF]QD LQWHQV\ZQR�ü Z\QDJURG]H� UR�QLH Z VSRVyE FL�Já\ Z

VWDá\P WHPSLH �� QD URN� SRF]�ZV]\ RG Z\M�FLRZHJR SR]LRPX ����� ]á Z

PRPHQFLH SU]\VW�SLHQLD GR SODQX�

=RERZL�]DQLD HPHU\WDOQH V� NDSLWDOL]RZDQH ] LQWHQV\ZQR�FL� UyZQ� NRV]WRZL

QRUPDOQHPX ]JRGQLH ] ZáD�FLZ� GOD WHJR SODQX LQWHQV\ZQR�FL� NXPXODFML

XSUDZQLH� HPHU\WDOQ\FK 6525    ),( ≤≤ xxm  (pension accrual density function)

:\]QDF] ZDUWR�ü m(x� Z PRPHQFLH JG\ DNW\ZQ\ XF]HVWQLN SODQX RVL�JD �� ODW�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.02512 (B) 0.02736 (C) 0.03120
(D) 0.03462 (E) 0.03788
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Egzamin dla Aktuariuszy z 17 czerwcaa 2000 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

,PL
 L QD]ZLVNR � ���������.OXF] RGSRZLHG]L���������������������

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

Zadanie nr 2GSRZLHG( Punktacja♦

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

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


