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1. :\]QDF] PDUJLQHV Z\SáDFDOQR�FL XEH]SLHF]\FLHOD ]JRGQLH ] RERZL�]XM�F\P

5R]SRU]�G]HQLHP 0LQLVWUD )LQDQVyZ ] �� SD(G]LHUQLND ���� U� GOD SRUWIHOD U\]\N QD

Z\SDGHN �PLHUFL� &Dá\ SRUWIHO MHVW reasekurowany proporcjonalnie (umowa typu quota

share� ] XG]LDáHP ZáDVQ\P ��� U\]\ND �PLHUFL RUD] ��� UH]HUZ\ PDWHPDW\F]QHM�

.ZRWD QD � SROLV
Typ

ubezpie-

czenia

Okres

ubezpie-

czenia

Liczba

umów Suma ubezpieczenia wyni-

NDM�FD ] XPRZ\

Rezerwa mate-

matyczna brutto

U1 2 lata 100 10 000 1 200

U2 4 lata 200 20 000 3 000

U3 10 lat 500 30 000 5 000

U4 10 lat 600 25 000 4 000

8EH]SLHF]HQLH 8� MHVW ]ZL�]DQH ] IXQGXV]HP LQZHVW\F\MQ\P Z WDNL VSRVyE� *H

ubezpieczyciel nie ponosi ryzyka inwestycyjnego. W ubezpieczeniu tym koszty
DGPLQLVWUDF\MQH V� UR]áR*RQH QD FDá\ RNUHV XEH]SLHF]HQLD�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 165 000 (B) 180 000 (C) 195 000
(D) 210 000 (E) 225 000
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2.  : GDQHM SRSXODFML �PLHUWHOQR�FL� U]�G]L SUDZR GH Moivre'a z wiekiem granicznym

ω . O wieku x ZLDGRPR� *H RVRE\ Z W\P ZLHNX XPLHUDM� Z FL�JX GRE\ GZD UD]\

U]DG]LHM QL* RVRE\ GZXNURWQLH VWDUV]H� 2EOLF] SUDZGRSRGRELH�VWZR� *H RVRED Z

wieku x GR*\MH ZLHNX �x.
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3.  'DQD MHVW OLF]ED FDáNRZLWD x oraz

5.0=xA 6.0=xp 95.0=v

Oblicz  
2

1
+x

A NRU]\VWDM�F ] ]DáR*HQLD R MHGQRVWDMQ\P UR]NáDG]LH �PLHUFL Z FL�JX

roku.

(A) 0.360 (B) 0.375 (C) 0.390 (D) 0.405

(E) 0.420
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4. : G]LHVL
FLROHWQLP XEH]SLHF]HQLX QD *\FLH L GR*\FLH VXPD XEH]SLHF]HQLD Z\QRVL Z

SLHUZV]\P URNX ����� ]á L UR�QLH R ���� ]á WX* SR ND*GHM URF]QLF\ Z\VWDZLHQLD

SROLV\� �ZLDGF]HQLH �PLHUWHOQH SáDWQH MHVW QD NRQLHF URNX �PLHUFL� :\]QDF]

MHGQRUD]RZ� VNáDGN
 QHWWR GOD XEH]SLHF]RQHJR Z ZLHNX �� ODW� MH�OL GDQH V��

1831.050 =A 3686.2)( 50 =IA 747550 =D

2922.060 =A 9000.2)( 60 =IA 245060 =D

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 7480 (B) 7690 (C) 7900 (D) 8110
(E) 8330
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5. 1D RVRE
 Z ZLHNX x ODW Z\VWDZLRQR EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH ]

Z\SáDW� � ]á QD NRQLHF URNX �PLHUFL� 6NáDGND QHWWR SáDFRQD MHVW QD SRF]�WNX

ND*GHJR URNX Z VWDáHM Z\VRNR�FL xP � :LDGRPR SRQDGWR� *H Z SLHUZV]\FK GZyFK

latach ubezpieczenia x�ODWND MHGQDNRZD MHVW WD F]
�ü VNáDGNL� NWyUD SRNU\ZD U\]\NR

�PLHUFL�

'DQH V� �

05.0=xq 055.01 =+xq 95.0=v

Oblicz  2+xP �SRGDM QDMEOL*V]� ZDUWR�ü��

(A) 0.150 (B) 0.152 (C) 0.154 (D) 0.156
(E) 0.158
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6.  : ���OHWQLP XEH]SLHF]HQLX QD GR*\FLH ] VXP� XEH]SLHF]HQLD �� ��� QD SRF]�WNX

ND*GHJR URNX SáDFRQD MHVW VNáDGND Z VWDáHM Z\VRNR�FL� 8PRZD SU]HZLGXMH� *H Z

SU]\SDGNX �PLHUFL XEH]SLHF]RQHJR Z RNUHVLH ZD*QR�FL XEH]SLHF]HQLD

XEH]SLHF]\FLHO ]ZUDFD XSRVD*RQHPX �QD NRQLHF URNX �PLHUFL� EH] RSURFHQWRZDQLD

ZSáDFRQH VNáDGNL Z LOR�FL�

� � URF]Q\FK VNáDGHN Z SU]\SDGNX �PLHUFL SR �� D SU]HG �� URNLHP

ubezpieczenia,

� �� URF]Q\FK VNáDGHN Z SU]\SDGNX �PLHUFL Z �� URNX OXE Z QDVW
SQ\FK ODWDFK

ubezpieczenia.

:LDGRPR� *H SáDFRQD VNáDGND MHVW R ��� Z\*V]D RG VNáDGNL QHWWR� :\]QDF] URF]Q�

VNáDGN
 QHWWR PDM�F GDQH�

i = 10% 6.020 =xp

087.01

|10:
=

x
A 120.01

|15:
=

x
A 145.01

|20:
=

x
A

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 106.50 (B) 109.50 (C) 112.50 (D) 115.50

(E) 118.50
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7. : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH �ZLDGF]HQLH �PLHUWHOQH SáDWQH MHVW QD

NRQLHF URNX �PLHUFL� 6NáDGND SáDFRQD MHVW GR*\ZRWQLR� QD SRF]�WNX ND*GHJR URNX� Z

VWDáHM Z\VRNR�FL� .XSXM�F XEH]SLHF]HQLH XEH]SLHF]RQ\ ]DVWDQDZLD VL
 QDG Z\ERUHP

VXP\ XEH]SLHF]HQLD� 3RGDM R LOH Z]UR�QLH URF]QD VNáDGND EUXWWR ]D WR XEH]SLHF]HQLH�

MH�OL XEH]SLHF]RQ\ Z\ELHU]H NZRW
 Z\*V]� R NROHMQ\ W\VL�F ]áRW\FK�

:LDGRPR *H�

� %5=d

� 25.0=xA

� NRV]W\ REFL�*DM�FH VNáDGN
 EUXWWR� SRQRV]RQH Z PRPHQFLH LQNDVD VNáDGNL�

� Z SLHUZV]\P URNX ��� VNáDGNL EUXWWR�

� Z QDVW
SQ\FK ODWDFK ��� VNáDGNL EUXWWR�

� NRV]W\ QD � W\VL�F VXP\ XEH]SLHF]HQLD� SRQRV]RQH QD SRF]�WNX ND*GHJR URNX�

� Z SLHUZV]\P URNX �� ]á�

� Z QDVW
SQ\FK ODWDFK � ]á�

� NRV]W\ QD SROLV
� SRQRV]RQH QD SRF]�WNX URNX�

� Z SLHUZV]\P URNX ��� ]á�

� Z QDVW
SQ\FK ODWDFK �� ]á�

� MHGQRUD]RZ\ NRV]W SRQRV]RQ\ SU]\ Z\SáDFLH �ZLDGF]HQLD �PLHUWHOQHJR� ��� ]á

3RGDM QDMEOL*V]� ZDUWR�ü�

(A)   21.40 (B)   22.40 (C)   23.40 (D)   24.40 (E)   25.40
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8. 3ROLVD JUXSRZD XEH]SLHF]D *\FLH F]WHUHFK RVyE Z QDVW
SXM�F\ VSRVyE�

�ZLDGF]HQLH Z\SáDFDQH MHVW QD NRQLHF URNX ND*GHM ] WU]HFK SLHUZV]\FK �PLHUFL�

ZV]\VWNLP SR]RVWDM�F\P SU]\ *\FLX Z FKZLOL WHM �PLHUFL �HZHQWXDOQLH LQQHM RVRELH

XSUDZQLRQHM Z SU]\SDGNX QLH GR*\FLD NR�FD URNX�� ND*GHPX SR � ]á� -HGQRF]HVQD

�PLHUü GZRMJD OXE ZL
FHM RVyE QLH MHVW PR*OLZD� 1LH PD *DGQHM Z\SáDW\ ]D �PLHUü

ostatniej osoby.

�PLHUWHOQR�ü Z WHM SRSXODFML PD VWDá� LQWHQV\ZQR�ü Z\PLHUDQLD 04.0=xµ  ,

natomiast  05.0=δ � 2EOLF] MHGQRUD]RZ� VNáDGN
 QHWWR ]D WR XEH]SLHF]HQLH�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 3.3 (B) 3.4 (C) 3.5 (D) 3.6

(E) 3.7
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9. 0�*� REHFQLH Z ZLHNX x� XEH]SLHF]D VL
 QD Z\SDGHN �PLHUFL L QD Z\SDGHN

LQZDOLG]WZD� 1DW
*HQLD REX URG]DMyZ V]NRGRZR�FL Z\QRV]� RGSRZLHGQLR�

015.0)( =+
m�

txµ 005.0)( =+
mi

txµ
-H�OL P�* ]RVWDQLH LQZDOLG�� WR QLH PD V]DQV QD Z\M�FLH ] LQZDOLG]WZD L SU]HFKRG]L

do SRGSRSXODFML R Z\*V]HM �PLHUWHOQR�FL 04.0)( =+
mi�

txµ .

1DW
*HQLH Z\PLHUDQLD Z SRSXODFML NRELHW Z\QRVL 01.0)( =+
*

txµ  .

-H�OL P�* XPU]H �QLH E
G�F LQZDOLG��� WR MHJR *RQD� REHFQLH Z ZLHNX y� E
G]LH

SRELHUDü GR*\ZRWQLR UHQW
 FL�Já� ] LQWHQV\ZQR�FL� URF]Q� P � -H�OL QDWRPLDVW

P�* ]RVWDQLH LQZDOLG�� WR GR NR�FD VZHJR *\FLD E
G]LH SRELHUDá UHQW
 FL�Já� ]

LQWHQV\ZQR�FL� URF]Q� P2  .

0�* SáDFL VNáDGNL Z IRUPLH UHQW\ FL�JáHM ] LQWHQV\ZQR�FL� URF]Q� π � D* GR

Z\VW�SLHQLD MHGQHJR ]H ]GDU]H�� ZáDVQHM �PLHUFL OXE LQZDOLG]WZD� �PLHUFL *RQ\�

,QWHQV\ZQR�ü RSURFHQWRZDQLD Z\QRVL 05.0=δ  .

Oblicz  
P

π
� 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.377 (B) 0.431 (C) 0.452 (D) 0.486

(E) 0.547
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10.:V]\VF\ XF]HVWQLF\ SODQX HPHU\WDOQHJR SU]\VW
SXM� GR QLHJR Z ZLHNX a=30 lat

RUD] SU]HFKRG]� QD HPHU\WXU
 �MH�OL XWU]\PDM� DNW\ZQ\ VWDWXV� Z ZLHNX r=65 lat.

6NáDGND HPHU\WDOQD SáDFRQD MHVW Z VSRVyE FL�Já\ SU]H] FDá\ DNW\ZQ\ RNUHV

XF]HVWQLFWZD Z SODQLH ]H VWDá� URF]Q� LQWHQV\ZQR�FL� UyZQ� �

|:

|1000
ara

aar

a

a
P

−

−⋅=   .

:\]QDF] UH]HUZ
 VNáDGHN HPHU\WDOQ\FK SU]\SDGDM�F� QD XF]HVWQLND SODQX Z ZLHNX

x �� ODW� 'DQH V��

2666.1
|20:30

|35:30 =
a

a

2925.965 =a

3546.01          

|15:50
=A   .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 2600 (B) 2900 (C) 3200 (D) 3500
(E) 3800
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Egzamin dla Aktuariuszy z 5 grudnia 1998 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

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

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

Zadanie nr 2GSRZLHG( Punktacja♦

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

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


