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1. 1DW
*HQLH ]JRQyZ RSLVXMH IXQNFMD

µx t
x tb e+
+= ⋅ gdzie  parametr  b>0 .

'OD MDNLHM ZDUWR�FL SDUDPHWUX b SUDZGRSRGRELH�VWZR WHJR� *H ���ODWHN SU]H*\MH

QDVW
SQH �� ODW� SR F]\P XPU]H Z FL�JX NROHMQ\FK � ODW� Z\QRVL r  , oraz
SUDZGRSRGRELH�VWZR 10 30 5p r=  .
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ln ln5 2 2
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−
−e e
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2.  :\]QDF] MHGQRUD]RZ� VNáDGN
 QHWWR Z EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH ���

ODWND ] VXP� XEH]SLHF]HQLD �� ��� ]á� SáDWQ� QD NRQLHF URNX� Z NWyU\P QDVW�SLáD

�PLHUü� MH�OL ZLDGRPR *H�

 (i)  v=0.9
 (ii) q  q24 250 00180 0 00160= =. .    oraz    

 (iii) ( ) ( )IA IA24 250 64610 0 68180= =. .    oraz    

:\QLN ]DRNU�JOLM GR G]LHVL
FLX JURV]\�

(A) 352.60 (B) 354.40 (C) 355.80 (D) 356.40
(E) 357.80
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3.  1D [�ODWND Z\VWDZLRQR SROLV
� NWyUD SR �� ODWDFK RGURF]HQLD GDMH ���OHWQLH

XEH]SLHF]HQLH QD *\FLH ]H �ZLDGF]HQLHP Z Z\VRNR�FL ��� SáDWQ\P Z PRPHQFLH

�PLHUFL� :\]QDF] ZDULDQFM
 Z\SáDW ] WHM SROLV\ ZHGáXJ LFK ZDUWR�FL QD PRPHQW

Z\VWDZLHQLD SROLV\� MH�OL�

 (i) QDW
*HQLH ]JRQyZ MHVW VWDáH� µx t+ = 0 05.   ,
 (ii) QDW
*HQLH RSURFHQWRZDQLD Z\QRVL δ = 0 05.  .
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3
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− − − − −e e e e e. .
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− − − − −e e e e e. .
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− − − −e e e e
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− − − −e e e e. .
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4.  2VRELH ���OHWQLHM Z\VWDZLRQR SROLV
 QD UHQW
 GR*\ZRWQL�� RGURF]RQ� QD �� ODW�

SáDWQ� Z Z\VRNR�FL ��� ]áRW\FK QD SRF]�WNX PLHVL�FD� 3U]\ ]DáR*HQLX MHGQRVWDMQHJR

UR]NáDGX ]JRQyZ Z FL�JX URNX Z\]QDF] MHGQRUD]RZ� VNáDGN
 QHWWR� SáDWQ� Z

PRPHQFLH Z\VWDZLHQLD WHM SROLV\� MH�OL GDQH V��

(i)   A A35
12

35 0 004212( ) .− =   ,

(ii)   A
35 30

0 06519
: |

.       1 = ,

(iii)   �� .
: |

a
35 30

11425=   ,

(iv)   d d= = = =7 407% 7 672% 12 10005 12 0 471312. . ( ) . ( ) .( )                     α β    .
:\QLN ]DRNU�JOLM GR OLF]E\ FDáNRZLWHM�

(A) 513 (B) 660 (C) 807 (D) 954

(E) 1101
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5. : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH [�ODWND �ZLDGF]HQLH Z Z\VRNR�FL � ]á

Z\SáDFDQH MHVW QD NRQLHF URNX� Z NWyU\P QDVW�SLáD �PLHUü� D URF]QD VNáDGND

π x = 0 02. SáDWQD MHVW GR*\ZRWQLR QD SRF]�WNX URNX� 6NáDGN
 W
 VNDONXORZDQR WDN�

*H ]DZLHUD RQD� RSUyF] VNáDGQLND QHWWR� SHZLHQ QDU]XW QD U\]\NR� ,OX FR QDMPQLHM [�

ODWNRP QDOH*\ VSU]HGDü WR XEH]SLHF]HQLH� E\ ] SUDZGRSRGRELH�VWZHP FR QDMPQLHM

���� XEH]SLHF]HQLH WHM JUXS\ [�ODWNyZ QLH SU]\QLRVáR VWUDW� 8Z]JO
GQLM QDVW
SXM�FH

informacje:
(i) A Ax x= =0 2 012. .     oraz          ,
(ii) d = 0.05  ,
(iii) ]DVWRVXM DSURNV\PDFM
 UR]NáDGHP QRUPDOQ\P� ZLHG]�F *H

{ }Pr . .U ≤ =1645 0 95    gdzie   U N~ ( , )0 1   .

(A)   20    (B) 21    (C) 22    (D) 23    (E) 24
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6. %H]WHUPLQRZD SROLVD QD *\FLH [�ODWND GDMH Z\SáDW
 �� ��� ]á QD NRQLHF URNX �PLHUFL�

.XSXM�F W
 SROLV
 [�ODWHN PD GR Z\ERUX GZD HNZLZDOHQWQH VSRVRE\ SáDFHQLD

GR*\ZRWQLHM VNáDGNL�

�L� QD SRF]�WNX ND*GHJR URNX Z Z\VRNR�FL ��� ]á�

(ii� QD SRF]�WNX ND*GHJR PLHVL�FD Z Z\VRNR�FL π ]á�

:\]QDF] Z\VRNR�ü �SRGDM QDMEOL*V]� ZDUWR�ü� π SU]\ ]DáR*HQLX MHGQRVWDMQHJR

UR]NáDGX ]JRQyZ Z FL�JX URNX RUD] VWRSLH SURFHQWRZHM  i = 4% .

 (A) 41.43 (B) 42.44 (C) 43.45

(D)         44.46 (E) 45.47
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7. 1D ���ODWND Z\VWDZLRQR WHUPLQRZ�� ���OHWQL�� SROLV
 QD *\FLH L GR*\FLH ] Z\SáDW�

�� ��� ]á Z PRPHQFLH �PLHUFL OXE GR*\FLD GR �� ODW� 3U]H] FDá\ RNUHV XEH]SLH�

F]HQLD SáDFRQH V� UD] Z URNX� QD SRF]�WNX URNX� VNáDGNL QHWWR Z Z\VRNR�FL ��� ]á�

:\]QDF] �SRGDM QDMEOL*V]� ZDUWR�ü� UH]HUZ
 VNáDGHN QHWWR QD NRQLHF �� URNX WHJR

XEH]SLHF]HQLD� MH�OL GDQH V�

A
4515

1 01
: |

.= A
4515

1 0 3
: |

.      = i = 5%

RUD] RERZL�]XMH ]DáR*HQLH R MHGQRVWDMQ\P UR]NáDG]LH ]JRQyZ Z FL�JX URNX�

(A) 850 (B) 875 (C) 920 (D) 945
(E) 1010
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8. 5RG]LFH ���� L ���� Z\NXSLOL G]LHFNX ��� SROLV
 SRVDJRZ�� GDM�F� G]LHFNX Z

ZLHNX �� ODW Z\SáDW
 W\ONR ZWHG\� JG\ E
G]LH RQR FDáNRZLW� VLHURW�� 2EOLF]

SUDZGRSRGRELH�VWZR ]GDU]HQLD� *H GRMG]LH GR Z\SáDW\ SRVDJX� MH�OL QDW
*HQLH

]JRQyZ MHVW Z WHM SRSXODFML VWDáH L Z\QRVL µ > 0 .

(A) e e− −+ −45 55 1µ µ (B)
e e− −+45 55

2

µ µ

(C) e e e− − −− +20 40 602µ µ µ (D)
e e e− − −− +20 40 602

2

µ µ µ

(E)
e e e− − −+ +45 55 100

3

µ µ µ
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9� : WHUPLQRZ\P� ���OHWQLP� XEH]SLHF]HQLX QD *\FLH L GR*\FLH GOD RVRE\ ���OHWQLHM ]

VXP� XEH]SLHF]HQLD ����� �ZLDGF]HQLH �PLHUWHOQH SáDWQH MHVW QD NRQLHF URNX�

:\]QDF] �SRGDM QDMEOL*V]� ZDUWR�ü� MHGQRUD]RZ� VNáDGN
 EUXWWR� MH�OL ZLDGRPR *H�

�L� MHGQRUD]RZD VNáDGND QHWWR Z W\P XEH]SLHF]HQLX Z\QRVL ��� ]á �

�LL� MHGQRUD]RZH NRV]W\ ]ZL�]DQH ] Z\VWDZLHQLHP SROLV\ Z\QRV]� �� VXP\

XEH]SLHF]HQLD RUD] �� VNáDGNL EUXWWR�

�LLL� RNUHVRZH NRV]W\ DGPLQLVWUDF\MQH �SRQRV]RQH QD SRF]�WNX ND*GHJR URNX

SU]H] RNUHV ZD*QR�FL XEH]SLHF]HQLD� Z\QRV]� �� VXP\ XEH]SLHF]HQLD�

(iv)   stopa dyskontowa d = 5%  .

(A) 639.18 (B) 649.48 (C) 659.79 (D) 670.10

(E) 680.41
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10.'DQ\ MHVW SODQ HPHU\WDOQ\� Z NWyU\P SU]HM�FLH QD HPHU\WXU
 QDVW
SXMH QLH Sy(QLHM

QL* Z ZLHNX �� ODW ( )l r
65 0( ) = � 2EHFQD URF]QD SáDFD ���OHWQLHJR XF]HVWQLND SODQX

Z\QRVL ���� ]á L E
G]LH URVáD Z VSRVyE FL�Já\ R �� URF]QLH� 1DW
*HQLH Z\SDGDQLD ]

SODQX SU]HG RVL�JQL
FLHP ZLHNX HPHU\WDOQHJR RSLVXMH IXQNFMD

µ τ
30 0 05+ =t
( ) .    .

:\]QDF] �SRGDM QDMEOL*V]� ZDUWR�ü� DNWXDOQ� ZDUWR�ü SU]\V]á\FK VNáDGHN XF]HVWQLND

SODQX Z ZLHNX �� ODW� MH�OL VNáDGNL SáDFRQH V� Z VSRVyE FL�Já\ Z Z\VRNR�FL ���

ELH*�FHM SáDF\� D IXQGXV] HPHU\WDOQ\ RVL�JD VWRS
 SU]\FKRGyZ ] ORNDW i = 5%.

(A) 4763.57 (B) 4875.63 (C) 4957.36

(D) 5036.75 (E) 5135.76
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Egzamin dla Aktuariuszy z 7 grudnia 1996 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

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

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

Zadanie nr 2GSRZLHG( Punktacja♦

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

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


