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2. %H]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH (x) Z\SáDFD QD NRQLHF URNX �PLHUFL

�ZLDGF]HQLH Z Z\VRNR�FL k��� MH�OL �PLHUü QDVW�SLáD Z k+1 roku ubezpieczenia.

Niech Z R]QDF]D ZDUWR�ü �ZLDGF]HQLD QD PRPHQW Z\VWDZLHQLD SROLV\� ,QWHQV\ZQR�ü

Z\PLHUDQLD Z WHM SRSXODFML QLH ]DOH*\ RG ZLHNX L Z\QRVL 02.0=µ � ,QWHQV\ZQR�ü

RSURFHQWRZDQLD UyZQD VL
 04.0=δ  .

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

(A) 3.0 (B) 3.3 (C) 3.6 (D) 3.9

(E) 4.2
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3. 2VRED Z ZLHNX ���� NXSXMH ]D MHGQRUD]RZ� VNáDGN
 QHWWR UHQW
 R QDVW
SXM�F\P

Z]RUFX SáDWQR�FL�

1,  2,  3,  4,  5,  5,  ...,  5,  4,  3,  2,  1  ,

JG]LH SLHUZV]D UHQWD MHVW SáDFRQD QDW\FKPLDVW� D QDVW
SQH Z NROHMQH URF]QLFH SROLV\�

�PLHUü QLH SU]HU\ZD Z\SáDW\ UHQW� D XVWDOD MHG\QLH OLF]E
 �URGNRZ\FK �SL�WHN�� OLF]ED

ta wynosi ( )1,3)60(max −K � 7DN ZL
F JG\ ���� XPU]H SU]HG �� URNLHP *\FLD WR

GRVWDQLH � �SL�WN
� � F]\OL ��OHWQL� UHQW
 R SáDWQR�FLDFK

1,  2,  3,  4,  5,   4,  3,  2,  1  ,

D JG\ QS� XPU]H PL
G]\ �� D �� URNLHP *\FLD� WR ]UHDOL]XMH SáDWQR�FL

1,  2,  3,  4,  5,  5,  5,  5,  4,  3,  2,  1  .

'DQH V�� 90.965 =a�� 70.01       

|5:60
=A 63.4

|5
=a��

2EOLF] MHGQRUD]RZ� VNáDGN
 QHWWR�

(A) 51.5 (B) 52.0 (C) 52.5 (D) 53.0

(E) 53.5
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4.  : GDQHM SRSXODFML ]JRQ\ PDM� MHGQRVWDMQ\ UR]NáDG Z FL�JX ND*GHJR URNX *\FLD�

'DQH V�� %10=i 1921.0=xA  . Wyznacz   )12(
xa��  .

:VND* QDMEOL*V]� ZDUWR�ü� 1LH VWRVXM JUXE\FK SU]\EOL*H��

(A) 8.50 (B) 8.52 (C) 8.54 (D) 8.56
(E) 8.58
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5. 6NáDGND xP VSHáQLD QDVW
SXM�FH UyZQDQLH Uy*QLF]NRZH�

(A) δµδµ ⋅+⋅+−= xxxxx PPP
dx

d
)(2  ,

(B) δµδµ ⋅−⋅−−= xxxxx PPP
dx

d
)(2  ,

(C) 22 )1( xxxxx PPP
dx

d µδµδ ⋅−⋅⋅−+=   ,

(D) 22 )1( xxxxx PPP
dx

d µδµδ ⋅+⋅⋅+−=   ,

(E) 222 )( δµδµ ⋅+⋅+−= xxxxx PPP
dx

d
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6. : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH �x� URF]QD VNáDGND MHVW SáDFRQD QD

SRF]�WNX URNX SU]H] FDá\ RNUHV XEH]SLHF]HQLD� D �ZLDGF]HQLD SR�PLHUWQH MHVW SáDWQH

QD NRQLHF URNX �PLHUFL�

W (k+1) URNX XEH]SLHF]\FLHO RVL�JQ�á ]\VN WHFKQLF]Q\ G]L
NL VWRSLH

RSURFHQWRZDQLD ORNDW SU]HZ\*V]DM�FHM VWRS
 WHFKQLF]Q�� =\VN WHFKQLF]Q\ ]

RV]F]
GQR�FL� s
kG 1+ � SRZVWDM�F\ G]L
NL ORNDWRP UH]HUZ\ QHWWR RUD] VNáDGNL QD

RV]F]
GQR�FL� SU]H]QDF]RQR Z FDáR�FL QD Z]URVW VXP\ XEH]SLHF]HQLD� : UH]XOWDFLH

RG SU]\V]áHJR URNX VXPD XEH]SLHF]HQLD RUD] VNáDGND Z]URVQ� R ����

3RGDM QDGZ\*N
 VWRS\ SU]\FKRGyZ ] ORNDW SRQDG VWRS
 WHFKQLF]Q�� MH�OL ZLDGRPR�

*H QD ]áRWyZN
 VXP\ XEH]SLHF]HQLD VNáDGND QD RV]F]
GQR�FL 00144.0=s
kπ  oraz

GDQH V� 4032.10=xa�� ,   8570.9=+kxa�� ,    7859.91 =++kxa��  .

3RGDM QDMEOL*V]� ZDUWR�ü Z SXQNWDFK SURFHQWRZ\FK�

(A) 14.5 (B) 15.0 (C) 15.5 (D) 16.0

(E) 16.5
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7. 5R]SDWUXMHP\ XEH]SLHF]HQLH QD *\FLH L GR*\FLH GR ZLHNX �� ODW ] VXP�

ubezpieczenia 10��� ]á� : XEH]SLHF]HQLX W\P �ZLDGF]HQLH SR�PLHUWQH MHVW SáDWQH QD

NRQLHF URNX �PLHUFL� D URF]QH VNáDGNL V� SáDFRQH Z VWDáHM Z\VRNR�FL QD SRF]�WNX URNX

SU]H] FDá\ RNUHV XEH]SLHF]HQLD�

'OD RVRE\ Z ZLHNX �� ODW URF]QD VNáDGND QHWWR Z WDNLP XEH]SLHF]HQLX Z\QRVL ���

]á� D GOD RVRE\ �� OHWQLHM ��� ]á�

6NáDGND EUXWWR MHVW REFL�*RQD� PL
G]\ LQQ\PL� VSáDW� MHGQRUD]RZ\FK NRV]WyZ

poniesionych w  momencie wystawienia polisy. Ile wynosi jednorazowy koszt

Z\VWDZLHQLD SROLV\� MH�OL ZLDGRPR *H�

� w ubezpieczeniu dla osoby 45 letniej rezerwa brutto po pierwszym roku

XEH]SLHF]HQLD Z\QRVL �� ]á�

� 95,0=v

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 289 (B) 293 (C) 297 (D) 301

(E) 305
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8. Polisa dwuletnia wystawiona na (x) Z\SáDFD
2

1
]á QD NRQLHF URNX �PLHUFL� MH�OL

XEH]SLHF]RQ\ XPU]H Z FL�JX GZyFK SLHUZV]\FK ODW OXE � ]á SR GZyFK ODWDFK� MH�OL

GR*\MH ZLHNX (x+2). 'ZLH URF]QH VNáDGNL QHWWR� 0π  oraz 1π � SRELHUDQH V� Z WDNLHM

Z\VRNR�FL� E\ ]PLQLPDOL]RZDü ZDULDQFM
 VWUDW\ XEH]SLHF]\FLHOD QD PRPHQW

wystawienia polisy.

'DQH V�� 01.0=xq 012.01 =+xq 96.0=v  .

Oblicz  )(LVar � 3RGDM QDMEOL*V]� ZDUWR�ü� >Wskazówka: skorzystaj z twierdzenia

+DWWHQGRUID� GHNRPSRQXM�FHJR ZDULDQFM
 ]PLHQQHM / QD SRV]F]HJyOQH ODWD

ubezpieczenia]

(A) 0.05 (B) 0.06 (C) 0.07 (D) 0.08

(E) 0.09
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9� 0
*F]\]QD (x) ]DNXSLá XEH]SLHF]HQLH SáDF�FH � ]á URF]QLH� QD SRF]�WNX URNX� GRSyNL

*\MH (x) RUD] SU]\QDMPQLHM MHGQD ] MHJR *RQ� REHFQD (y) lub poprzednia (z).

:\]QDF] MHGQRUD]RZ� VNáDGN
 QHWWR ]D WR XEH]SLHF]HQLH� MH�OL GDQH V��

53=++ zyx aaa ������ 9=zyxa�� 11=yxa�� 10=zxa�� 15=zya��

(A) 10 (B) 12 (C) 18 (D) 20

(E) 26
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10.  : SHZQ\P SODQLH HPHU\WDOQ\P SU]HM�FLH QD HPHU\WXU
 QDVW
SXMH QLH Sy(QLHM QL* Z

wieku 60 lat  ( 0)(
60 =τl �� :LDGRPR� *H DNW\ZQ\ �SáDF�F\ VNáDGNL� XF]HVWQLN SODQX

w wieku (x) ODW� SU]HFKRG]L SU]HG RVL�JQL
FLHP �� ODW Z VWDQ QLHDNW\ZQ\ ]JRGQLH ]

prawem de Moivre'a z granicznym wiekiem 120 lat.

:\]QDF] REHFQ� ZDUWR�ü �QD SRF]�WHN URNX� SU]HG ]DSáDFHQLHP VNáDGNL� SU]\V]á\FK

VNáDGHN �� OHWQLHJR XF]HVWQLND SODQX� MH*HOL ZLDGRPR� *H�

� VNáDGND SáDFRQD MHVW QD SRF]�WNX ND*GHJR URNX Z Z\VRNR�FL �� RG ��

Z\QDJURG]H� ]H VW\F]QLD�

� REHFQH URF]QH Z\QDJURG]HQLH �� OHWQLHJR XF]HVWQLND SODQX Z\QRVL �� ��� ]á�

� Z\QDJURG]HQLH ]PLHQLD VL
 UD] Z URNX� WX* SU]HG ]DSáDFHQLHP VNáDGNL� ]JRGQLH

] IRUPXá�
k

S k 0125.01

1
40 −

=+ ,

� SUDFRZQLF\� SU]HFKRG]�F\ QD HPHU\WXU
 GRNáDGQLH Z ZLHNX �� ODW� GRVWDM� Z

RVWDWQLP GQLX SUDF\ MHGQRUD]RZ� SUHPL
 UyZQ� �� Z\QDJURG]HQLRP

PLHVL
F]Q\P� 1DOH*QD VNáDGND HPHU\WDOQD ��� SUHPLL� SRELHUDQD MHVW Z

ostatnim dniu roku,

� 96.0=v   .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 28 770 (B) 28 785 (C) 29 000 (D) 29 015
(E) 29 030
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Egzamin dla Aktuariuszy z 27 marca 1999 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 A
3 E
4 B
5 B
6 E
7 D
8 A
9 B
10 A

                                                  
*
2FHQLDQH V� Z\á�F]QLH RGSRZLHG]L XPLHV]F]RQH Z Arkuszu odpowiedzi.

♦
:\SHáQLD .RPLVMD (J]DPLQDF\MQD�


