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1. �� ��� RVyE XURG]RQ\FK � ZU]H�QLD ���� U� VSRWNDáR VL
 � VW\F]QLD ���� U� ,OH ]

QLFK VWDZL VL
 QDMSUDZGRSRGREQLHM QD XPyZLRQH VSRWNDQLH � VW\F]QLD ���� U�� MH�OL

MHG\Q� SU]\F]\Q� QLHREHFQR�FL PR*H E\ü �PLHUü� =DNáDGDP\� *H LFK *\FLD V�

QLH]DOH*QH RUD]

p57 0 90= .  9 58 0 40p = . p67 0 85= .

3U]\MPLM ]DáR*HQLH R MHGQRVWDMQ\P UR]NáDG]LH ]JRQyZ Z FL�JX URNX RUD] SU]\MPLM� *H

� ZU]H�QLD G]LHOL URN QD GZLH F]
�FL Z VWRVXQNX ����

(A) 3529 (B) 3534 (C) 3538 (D) 3543
(E) 3547
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2. 5R]ZD*P\ GZD URG]DMH SROLV�

• polisa I , wystawiona na 40-latka, jest 9-letnim ubezpieczeniem terminowym na
*\FLH ]H �ZLDGF]HQLHP URVQ�F\P ] URNX QD URN R ���� ]á� SRF]�ZV]\ RG VXP\

XEH]SLHF]HQLD ���� Z SLHUZV]\P URNX� �ZLDGF]HQLD V� Z\SáDFDQH QD NRQLHF

URNX �PLHUFL�

• SROLVD ,, PD WH VDPH SDUDPHWU\� ] W\P *H �ZLDGF]HQLH PDOHMH FR URNX R ����

SRF]�ZV]\ RG Z\M�FLRZHM NZRW\ ���� ]á�

.RZDULDQFMD ZDUWR�FL REHFQHM Z\SáDW ] SDU\ SROLV , L ,, VSU]HGDQ\FK WHM VDPHM RVRELH

wynosi  0 005 106. ⋅ � :LDGRPR SRQDGWR� *H

A
40 9

1 0 025
: |

.= 2

40 9

1 0 006A
: |

.=   .

Oblicz  E(S) oraz Var(S)GOD SRUWIHOD ��� QLH]DOH*Q\FK SROLV� Z NWyU\P Z\VW
SXMH SR

50 polis obydwu typów.

(A) E(S) = 12 500 Var(S) = 24 525 000
(B) E(S) = 16 200 Var(S) = 24 525 000
(C) E(S) = 17 900 Var(S) = 25 615 000
(D) E(S) = 16 200 Var(S) = 26 375 000
(E) E(S) = 12 500 Var(S) = 26 375 000
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3. .XSXM�F EH]WHUPLQRZH XEH]SLHF]HQLH� ���ODWHN PD GR Z\ERUX GZLH UyZQRZD*QH

IRUPXá\ URF]Q\FK VNáDGHN QHWWR� SáDFRQ\FK GR*\ZRWQLR QD SRF]�WNX URNX�

• URF]QD VNáDGND URVQ�FD ZHGáXJ Z]RUX 20 5 1+ ⋅ +( )k  , gdzie k = 0, 1, .... ,
• URF]QD VNáDGND URVQ�FD ZHGáXJ Z]RUX 1 1+ ⋅ +b k( )  , gdzie k = 0, 1, ....  .

:\]QDF] ZDUWR�ü SDUDPHWUX b� MH�OL ]QDQH V��

D35 12 260=  N35 176 410=  S35 2 165 170=   

(A) 6.05 (B) 6.55 (C) 7.05 (D) 7.55
(E) 8.05



0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK 18.01.1997 r.
___________________________________________________________________________

4

4.  2VRELH ���OHWQLHM Z\VWDZLRQR ���OHWQL� SROLV
 QD *\FLH ]H �ZLDGF]HQLHP Z

Z\VRNR�FL �� ��� SáDWQ\P QD NRQLHF URNX �PLHUFL� .RQWUDNW SU]HZLGXMH SRQDGWR

]ZURW VNáDGHN QHWWR EH] RGVHWHN Z IRUPLH UHQW\ ���OHWQLHM Z SU]\SDGNX GR*\FLD GR

ZLHNX �� ODW �VNáDGNL E
G� ]ZUDFDQH FR PLHVL�F� QLH GáX*HM QL* GR �� URNX *\FLD��

2EOLF] �SRGDM QDMEOL*V]� ZDUWR�ü� PLHVL
F]Q� VNáDGN
 QHWWR GOD WHJR XEH]SLHF]HQLD�

MH�OL ]JRQ\ PDM� MHGQRVWDMQ\ UR]NáDG Z FL�JX URNX� D SRQDGWR ZLDGRPR *H�

D40 9 000=   D50 4 800=  D60 2=  500
N40 135 000=  N50 64=  500 N60 27=  700

d = 0 05. α ( )12 1≈ β( )12 11
24≈

(A) 14.90 (B) 15.65 (C) 16.40 D) 17.15
(E) 17.90
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5.5R]ZD*DM�F SUREOHP NDONXODFML VNáDGNL URF]QHM GOD ���ODWND� NXSXM�FHJR

EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH ] Z\SáDW� �� ��� QD NRQLHF URNX �PLHUFL�

VWZLHUG]RQR� *H ��� QDU]XW QD VNáDGN
 QHWWR Z\ZRáD �� Z]URVW RGFK\OHQLD

VWDQGDUGRZHJR VWUDW\ ] WHM SROLV\ � 2EOLF] VNáDGN
 QHWWR �ZVND* QDMEOL*V]� ZDUWR�ü��

MH�OL ZLDGRPR� *H �� .a35 14 02927=  .

(A) 500   (B) 515    (C) 530    (D) 545
(E) 560
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6.  1D RVRE
 Z ZLHNX [�ODW Z\VWDZLRQR ���OHWQL� SROLV
 QD *\FLH� GDM�F� SU]H]

SLHUZV]H �� ODW Z\SáDW
 �� ���� SU]H] QDVW
SQH �� ODW NZRW
 �� ��� RUD] � ���

SU]H] RVWDWQLH �� ODW ZD*QR�FL SROLV\� �ZLDGF]HQLH SR�PLHUWQH MHVW SáDWQH QD NRQLHF

URNX �PLHUFL�

:\]QDF] VNáDGN
 (�=��6'�=� GOD WHM SROLV\� �6' R]QDF]D RGFK\OHQLH VWDQGDUGRZH��

MH�OL ZLDGRPR *H�
• Z Z Z1 2 3, , WR ZDUWR�FL REHFQH Z\SáDW ] ���OHWQLFK SROLV Z\VWDZLRQ\FK QD [�

ODWND� GDM�F\FK Z\SáDW
 � QD NRQLHF URNX �PLHUFL� L RGURF]RQ\FK RGSRZLHGQLR R

0 lat, 10 lat oraz 20 lat,
• dla zmiennych Z Z Z1 2 3, , ]QDQH V��

Var Z( ) .1 0 007225=  , Cov Z Z( , ) .1 2 0 0033= −
Var Z( ) .2 0 0036= Cov Z Z( , ) .1 3 0 003= −
Var Z( ) .3 0 003025= Cov Z Z( , ) .2 3 0 00275= −

3RGDM QDMEOL*V]� ZDUWR�ü Z\]QDF]RQHM VNáDGNL�

(A) 2230 (B) 2245 (C) 2260 (D) 2275

(E) 2290
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 7. 2VRED ���OHWQLD NXSLáD EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH ]H �ZLDGF]HQLHP

10��� SáDWQ\P QD NRQLHF URNX �PLHUFL� SáDF�F QD SRF]�WNX ND*GHJR URNX VNáDGN


QHWWR Z Z\VRNR�FL 3� 3R �� ODWDFK RVRED WD SU]HU\ZD SáDFHQLH VNáDGHN L RWU]\PXMH

SURSR]\FM
 HNZLZDOHQWQ\FK DNWXDULDOQLH UR]ZL�]D��

• ]DPLDQ\ SROLV\ QD EH]VNáDGNRZ� ]H �ZLDGF]HQLHP ]UHGXNRZDQ\P GR � ��� �

• DOER Z\SáDW\ UH]HUZ\ QHWWR Z IRUPLH GR*\ZRWQLHM UHQW\ Z Z\VRNR�FL ����

SáDWQHM QD SRF]�WNX ND*GHJR URNX�

'\VSRQXM�F W\PL LQIRUPDFMDPL Z\]QDF] VNáDGN
 3 �

(A) 200 (B) 250 (C) 300 (D) 350
(E) 400
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8. 6NáDGND EUXWWR Z ���OHWQLP XEH]SLHF]HQLX QD *\FLH L GR*\FLH GOD ���ODWND

��ZLDGF]HQLH SR�PLHUWQH SáDWQH QD NRQLHF URNX �PLHUFL� VNáDGND SáDWQD URF]QLH QD

SRF]�WNX URNX� MHVW SRZL�]DQD ]H VNáDGN� QHWWR Z]RUHP�

P Pbrutto

40 20 40 20

11

9
0 061111

: | : |
. ...= ⋅ +

.RV]W LQNDVD VNáDGNL Z\QRVL β = 10% VNáDGNL EUXWWR� -HGQRUD]RZH Z\GDWNL

]ZL�]DQH ] Z\VWDZLHQLHP SROLV\ Z Z\VRNR�FL α% VXP\ XEH]SLHF]HQLD V�

UH]HUZRZDQH PHWRG� =LOOPHUD� .RV]W\ ELH*�FHM REVáXJL SROLV\ Z ND*G\P URNX MHM

ZD*QR�FL Z\QRV]� γ % VXP\ XEH]SLHF]HQLD L V� SRQRV]RQH QD SRF]�WNX URNX�

:\]QDF] �SRGDM QDMEOL*V]� ZDUWR�ü� UH]HUZ
 VNáDGHN EUXWWR SR �� ODWDFK WHJR

XEH]SLHF]HQLD� MH�OL ZLDGRPR� *H�

d = 0.05 D50 4900= D60 2500=
M40 1500= M50 1200= M60 900=
N40 135000= N50 65000= N60 30000=

(A) 0.21 (B) 0.24 (C) 0.27 (D) 0.30
(E) 0.33



0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK 18.01.1997 r.
___________________________________________________________________________

9

9� 0�* �[�ODW� L *RQD �[�ODW� PDM� GR Z\ERUX�

• NXSLü EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH P
*D� ]H �ZLDGF]HQLHP Z

Z\VRNR�FL �� ��� ]á SáDWQ\P QD NRQLHF URNX �PLHUFL�

• NXSLü EH]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH RERMJD� ]H �ZLDGF]HQLHP

10��� ]á SáDWQ\P QD NRQLHF URNX SLHUZV]HM �PLHUFL�

-H�OL Z\ELRU� SLHUZV]\ VSRVyE XEH]SLHF]HQLD� WR URF]QD VNáDGND QHWWR� SáDWQD QD

SRF]�WHN URNX� E
G]LH Z\QRVLü ��� ]á� :\]QDF] URF]Q� VNáDGN
 QHWWR� SáDWQ� QD

SRF]�WNX URNX� GOD GUXJLHJR W\SX XEH]SLHF]HQLD� MH�OL ZLDGRPR� *H �PLHUWHOQR�FL� Z

WHM SRSXODFML U]�G]L SUDZR *RPSHUW]D� ] QDW
*HQLHP ]JRQyZ

µx t
x tB+

+= ⋅ 2
oraz   px = 0 995.   ,   v = 0.95  .
:VND* QDMEOL*V]� ZDUWR�ü�

(A) 103.20 (B) 103.35 (C) 103.50 (D) 103.65
(E) 103.80
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10. : SHZQ\P SODQLH HPHU\WDOQ\P IXQNFMD VNDOXM�FD SáDFH Sx  jest liniowa i
XQRUPRZDQD WDN� *H S25 1= � :LDGRPR SRQDGWR� *H SU]HZLG\ZDQD SáDFD ���

OHWQLHJR XF]HVWQLND SODQX Z]UR�QLH ��� UD]D SU]H] QDVW
SQH �� ODW� 3RGDM Sx  .

(A)
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25
(B)

2

25
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Egzamin dla Aktuariuszy z 18 stycznia 1997 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

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

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

Zadanie nr 2GSRZLHG( Punktacja♦

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

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


