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1. 2F]HNLZDQH GDOV]H WUZDQLH *\FLD RVRE\ Z ZLHNX [ ODW Z\QRVL [ ]e E K xx = =( ) .28 5

URNX� =QDMG( px � MH�OL ex+ =1 27 7. URNX� 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.99011 (B) 0.99125 (C) 0.99278

(D) 0.99303 (E) ]D PDáR GDQych
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2. 3U]\ VWDáHM LQWHQV\ZQR�FL ]JRQyZ Z SRSXODFML µ > 0 L VWDáHM LQWHQV\ZQR�FL

oprocentowania δ > 0 � MHGQRUD]RZD VNáDGND QHWWR Z FL�Já\P XEH]SLHF]HQLX QD

FDáH *\FLH GDM�F\P �ZLDGF]HQLH � Z PRPHQFLH �PLHUFL MHVW UyZQD ( )P µ δ, � =QDMG(

( )P µ δ, � MH�OL ZLDGRPR� *H ( )P 4 3 0 5µ δ, .=  .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.43 (B) 0.48 (C) 0.52 (D) 0.55

(E) 0.58
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 3. =QDMG( ZDULDQFM
 ]PLHQQHM ORVRZHM Y a
T

=
|
SU]\ VWDáHM LQWHQV\ZQR�FL

oprocentowania δ > 0 � ZLHG]�F *H�

ax = 9 SU]\ LQWHQV\ZQR�FL RSURFHQWRZDQLD δ ,

ax = 6 SU]\ LQWHQV\ZQR�FL RSURFHQWRZDQLD 2δ ,

2 2 3A Ax x =   .

(A) 3/2 (B) 3 (C) 9 (D) 27/2

(E) 27
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4. %H]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH GOD RVRE\ ���OHWQLHM GDMH Z\SáDW
 Z

Z\VRNR�FL � QD NRQLHF URNX �PLHUFL� 6NáDGNL V� SRELHUDQH QD SRF]�WNX ND*GHJR

URNX XEH]SLHF]HQLD� 2EOLF] SUDZGRSRGRELH�VWZR WHJR� *H ]HEUDQH VNáDGNL SRNU\M�

SU]\QDMPQLHM SRáRZ
 �ZLDGF]HQLD� :LDGRPR� *H�

δ = 0 06.
Z GDQHM SRSXODFML GáXJR�ü *\FLD PD UR]NáDG Z\NáDGQLF]\ ] µ = 0 02.   .

(A) e−0 3. (B) e−0 32. (C) e−0 34. (D) e−0 36.

(E) e−0 38.
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5. 2VRED Z ZLHNX �� ODW ]DZLHUD XEH]SLHF]HQLH QD FDáH *\FLH� GDM�FH Z\SáDW
 Z

Z\VRNR�FL 1000 1⋅ +( )k QD NRQLHF URNX �PLHUFL� MH�OL XEH]SLHF]RQ\ ]PDUá Z ( )k + 1
URNX ZD*QR�FL SROLV\ ( , , )k = 0 1 � � 6NáDGNL V� SRELHUDQH QD SRF]�WNX ND*GHJR

URNX Z IRUPLH UHQW\ URVQ�FHM� π π π, , , ( )2 1� k +  .

Oblicz  π MH�OL GDQH V��

v = 0 95.

∂
∂
��

��

a

v

v

a
35

35

1⋅ =    .

(A) 400 (B) 450 (C) 500 (D) 550

(E) 600
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6� : XEH]SLHF]HQLX QD Z\SDGHN �PLHUFL L GR*\FLD ]DZDUW\P QD RNUHV Q ODW VNáDGND MHVW

RSáDFDQD QD SRF]�WNX ND*GHJR URNX� D �ZLDGF]HQLH Z\SáDFDQH QD NR�FX URNX�

8EH]SLHF]HQLH ]RVWDáR VNDONXORZDQH SU]\ VWRSLH i = 5%. Po t-latach trwania

XEH]SLHF]HQLD ]GHF\GRZDQR VL
 ]PLHQLü ]DáR*HQLD SU]\M
WH GR NDONXODFML UH]HUZ�

1. ]PQLHMV]RQR VWRS
 WHFKQLF]Q� ] i = 5%  do i = 4% ,

2. ]ZL
NV]RQR SUDZGRSRGRELH�VWZR ]JRQX GOD URNX t z  qx t+ = 0 02.  do

qx t+ = 010.  .

:\]QDF]� R LOH Z]UR�QLH UH]HUZD PDWHPDW\F]QD QHWWR QD NRQLHF t-tego roku w

Z\QLNX ]PLDQ� 'DQH V��

�� .
: |

a
x n

= 1122  przy stopie  i = 5%  oraz  qx t+ = 0 02.  ,

�� .
: |

a
x n

= 12 05  przy stopie  i = 4%  oraz  qx t+ = 0 02.  ,

�� .
: |

a
x t n t+ −

= 7 47  przy stopie  i = 5%  oraz  qx t+ = 0 02.  ,

�� .
: |

a
x t n t+ −

= 7 77  przy stopie  i = 4%  oraz  qx t+ = 0 02.  ,

suma ubezpieczenia wynosi 1 000 .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 60 (B) 70 (C) 80 (D) 90

(E) 100
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7. 8EH]SLHF]HQLH QD FDáH *\FLH GOD RVRE\ ���OHWQLHM GDMH �ZLDGF]HQLH � QD NRQLHF URNX

�PLHUFL� D VNáDGNL SRELHUDQH V� QD SRF]�WNX ND*GHJR URNX� 2EOLF]� MDN� F]
�ü VNáDGNL

QHWWR E
G]LH VWDQRZLü VNáDGND QD SRNU\FLH ELH*�FHJR� URF]QHJR U\]\ND �PLHUFL

(premium for the net amount at risk� SR �� ODWDFK� MH�OL GDQH V��

i = 5% 16 30 0 96p = .  q45 0 004= .

A
30 16

1 0 025
: |

.= A30 014= .

(A) 38% (B) 39% (C) 40% (D) 41%

(E) 42%
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8. 2VRED Z ZLHNX �� ODW ]DZLHUD XEH]SLHF]HQLH ]H VNáDGN� SáDWQ� URF]QLH ] JyU\ GR

RVL�JQL
FLD ZLHNX �� ODW� = W\WXáX XPRZ\ XEH]SLHF]HQLD Z\SáDFDQH V� QDVW
SXM�FH
�ZLDGF]HQLD�

1. Z SU]\SDGNX �PLHUFL XEH]SLHF]RQHJR GR XNR�F]HQLD SU]H] QLHJR ZLHNX �� ODW�

20 000,
2. Z SU]\SDGNX �PLHUFL XEH]SLHF]RQHJR SR XNR�F]HQLX �� ODW� �� 000,
3. Z SU]\SDGNX GR*\FLD SU]H] XEH]SLHF]RQHJR GR ZLHNX �� ODW� ]ZURW ZSáDFRQ\FK

VNáDGHN �EH] RGVHWHN��

�ZLDGF]HQLD ] W\WXáX �PLHUFL Z\SáDFDQH V� Z PRPHQFLH �PLHUFL XEH]SLHF]RQHJR�

= W\WXáX XPRZ\ XEH]SLHF]HQLD Z\SáDFDQD MHVW SURZL]MD UyZQD ��� SLHUZV]HM

VNáDGNL RUD] ��� NROHMQ\FK VNáDGHN� .RV]W\ SU]\M
WH GR NDONXODFML VNáDGNL Z\QRV]��
• koszty zawarcia ubezpieczenia: 50,
• URF]QH NRV]W\ REVáXJL XEH]SLHF]HQLD �SRQRV]RQH QD SRF]�WNX ND*GHJR URNX�� ���

:\]QDF] URF]Q� VNáDGN
 EUXWWR� SU]\MPXM�F QDVW
SXM�FH GDQH�
�� .

: |
a

25 20
12 83=  ,

A25 015= .  ,
i = 0.05 ,

20 25 0 35E = .  ,
Z FL�JX ND*GHJR URNX UR]NáDG ]JRQyZ MHVW MHGQRVWDMQ\�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 490 (B) 500 (C) 510 (D) 520

(E) 530
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9. %H]WHUPLQRZH XEH]SLHF]HQLH QD *\FLH GZyFK RVyE �x) oraz (y� GDMH Z\SáDW


�ZLDGF]HQLD Z Z\VRNR�FL � QD NRQLHF URNX GUXJLHM �PLHUFL� 6NáDGND MHVW SáDFRQD

URF]QLH ] JyU\ SU]H] FDá\ RNUHV XEH]SLHF]HQLD Z Z\VRNR�FL P GRSyNL *\MH �x) oraz

0.7P SR �PLHUFL �x�� GRSyNL *\MH �y).

Oblicz P ZLHG]�F� *H GDOV]H GáXJR�FL WUZDQLD *\FLD �x) i (y� V� QLH]DOH*Q\PL ]PLHQQ\PL

ORVRZ\PL R UR]NáDGDFK RNUH�ORQ\FK SU]H] W
 VDP� WDEOLF
 WUZDQLD *\FLD RUD]

SU]\MPXM�F GDQH�

�� ��a ax y= = 7  �� .axy = 4 37 i = 0.05

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.01 (B) 0.02 (C) 0.04

(D) 0.06 (E) 0.08
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10.: SHZQ\P IXQNFMRQXM�F\P RG GDZQD SODQLH HPHU\WDOQ\P SU]\VW�SLHQLH GR SODQX

QDVW
SXMH Z ZLHNX �� ODW� D SU]HM�FLH QD HPHU\WXU
 Z ZLHNX �� ODW�

.RKRUWD ZFKRG]�F\FK GR SODQX UR�QLH Z VSRVyE FL�Já\ ] URF]Q� LQWHQV\ZQR�FL�

��� D IXQNFMD SU]H*\FLD ]DOH*\ W\ONR RG ZLHNX XF]HVWQLND SODQX�

:\QDJURG]HQLD XF]HVWQLNyZ ]DOH*� W\ONR RG LFK ZLHNX� :V]\VWNLH Z\QDJURG]HQLD

URVQ� Z VSRVyE FL�Já\ ] URF]Q� LQWHQV\ZQR�FL� �� � 3LHUZV]D HPHU\WXUD VWDQRZL

��� RVWDWQLHJR Z\QDJURG]HQLD� (PHU\WXU\ V� SáDWQH Z IRUPLH UHQW\ FL�JáHM L V�

LQGHNVRZDQH Z VSRVyE FL�Já\ ] URF]Q� LQWHQV\ZQR�FL� ���

,QWHQV\ZQR�ü RSURFHQWRZDQLD δ = 4%.

3ODQ MHVW ILQDQVRZDQ\ SU]H] SUDFRGDZF
 Z WDNL VSRVyE� *H NDSLWDOL]XMH RQ Z

przedziale czasu (t, t+dt� SHáQ� ZDUWR�ü �ZLDGF]H� RVyE SU]HFKRG]�F\FK QD

HPHU\WXU
 �terminal funding).

2EHFQ\ NRV]W ILQDQVRZDQLD WHJR SODQX Z\QRVL ����� 3RGDM NZRW
� NWyU�

SUDFRGDZFD ZSáDFL GR IXQGXV]X HPHU\WDOQHJR ]D � ODW�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 1 420 (B) 1 490 (C) 1 570 D) 1 730

(E) 1 820
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Egzamin dla Aktuariuszy z 21 czerwca 1997 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

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

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

Zadanie nr 2GSRZLHG( Punktacja♦

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

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


