
0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK 16.11.1996 r.
___________________________________________________________________________

1

1.  : SRSXODFML $ QDW
*HQLH ]JRQyZ GDQH MHVW Z]RUHP

µ
[

$

[

[=
−

<�

���
���GOD    ,

a w popolacji B wzorem µ
[

% Q

[

[=
−

<
���

���GOD     ,

gdzie n MHVW SDUDPHWUHP� :LDGRPR SRQDGWR� *H RVREQLNL ] SRSXODFML $ PDM� SU]HG

VRE� SU]HFL
WQLH R ��� ZL
FHM *\FLD� QL* RVREQLNL ] % Z W\P VDP\P ZLHNX�

Wówczas:

 (A) n = 1.1 (B) n = 1.15 (C) n = 1.2 (D) n = 1.21

(E) *DGQD ] SRZ\*V]\FK
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2.  Niech  =
�
, =

�
, =

�
R]QDF]DM� RGSRZLHGQLR ZDUWR�FL REHFQH Z\SáDW ] QDVW
SXM�F\FK

SROLV Z\VWDZLRQ\FK GOD ���ODWND� WHUPLQRZHM ���OHWQLHM QD *\FLH� ���OHWQLHM QD

GR*\FLH RUD] ���OHWQLHM QD *\FLH L GR*\FLH�

Oblicz   ( )( =
�

  oraz  ( )( =
�

� MH�OL ZLDGRPR� *H�

(i) ( )9DU =
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�����= �  ;  ( )9DU =
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� ����= �
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� �
� _

�=     .

(A)  ( = ( =� � � � � �
� �

�� � �= =�

(B)  ( = ( =� � � � � �
� �

��� � �= =�

(C)  ( = ( =� � � � � �
� �

��� � ��= =�

(D)        ( = ( =� � � � � �
� �

�� � ��= =�

(E)  ( = ( =� � � � � �
� �

��� ���= =�
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3.  : ]ZL�]NX ] NRQLHF]QR�FL� REQL*HQLD WHFKQLF]QHJR QDW
*HQLD RSURFHQWRZDQLD R

MHGHQ SXQNW SURFHQWRZ\� Z\]QDF] QRZ\ SR]LRP VNáDGNL $
[

� MH�OL GRW\FKF]DVRZH

$
[

= ����  , a dotychczasowe ( ), $
[

= � ��    .

(A) 0.161 (B) 0.172 (C) 0.183 (D) 0.194

(E) *DGQD ] SRZ\*V]\FK
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4.  'OD ]DEH]SLHF]HQLD ���OHWQLHJR NUHG\WX ]DZDUWR ���OHWQLH XEH]SLHF]HQLH QD *\FLH�

:\]QDF] MHGQRUD]RZ� VNáDGN
 QHWWR� MH�OL�

�L� �ZLDGF]HQLH SáDWQH MHVW QD PRPHQW �PLHUFL�

(ii)  suma ubezpieczenia maleje jednostajnie wrD] ] XSá\ZHP F]DVX RG ���� GR

       zera,
�LLL� QDW
*HQLH RSURFHQWRZDQLD δ = � ���  ,

�LY� QDW
*HQLH ]JRQyZ RSLVXMH IXQNFMD µ
[ W

W+ = < ≤�

��
� ��GOD    .
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5.  Niech YE
G]LH ZDUWR�FL� REHFQ� UHQW\ GR*\ZRWQLHM GOD ���ODWND� GDM�FHM PX

Z\SáDW
 ��� QD SRF]�WHN ND*GHJR URNX�

Oblicz  Var(Y� � MH�OL GDQH V� $
��

������= �  ,  �
��

������$ = � ,   S
��

� ��= �  oraz
v  ���� �SRGDM QDMEOL*V]� ZDUWR�ü��

 (A) 119 151 (B) 129 252 (C) 139 353

(D) 149 454 (E) 159 555
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6. 2VRED Z ZLHNX �� ODW ]DNXSLáD UHQW
 GR*\ZRWQL� Z Z\VRNR�FL ��� � SáDWQ� UD] Z

URNX� QD SRF]�WNX URNX� RG �� URNX *\FLD� :\]QDF] �SRGDM QDMEOL*V]� ZDUWR�ü�

URF]Q� VNáDGN
 SáDWQ� ] JyU\ QD NROHMQ\ URN XEH]SLHF]HQLD� D* GR Z\SáDW\ SLHUZV]HM

UHQW\ �RVWDWQLD VNáDGND Z �� URNX *\FLD�� MH�OL ZLDGRPR *H�

(i) i = 0.05 ,
(ii) �� �

� _
D

�� ��
����=   ,

(iii) �� �D
��

���=   ,
(iv) 0 0

�� ��
����− =  ,

(v) '
��

�����=     .

 (A) 13.20 (B) 13.40 (C) 13.60

(D)         13.80 (E) 14.00
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7. : XEH]SLHF]HQLX QD FDáH *\FLH SL
üG]LHVL
FLRODWND ]H �ZLDGF]HQLHP Z Z\VRNR�FL �

Z\SáDFDQ\P Z PRPHQFLH �PLHUFL� VWDáD URF]QD VNáDGND RSáDFDQD MHVW Z IRUPLH UHQW\

FL�JáHM� :\]QDF] SR]LRP UH]HUZ\ VNáDGHN QHWWR SR �� ODWDFK XEH]SLHF]HQLD� MH�OL

GDQH V��

(i) QDW
*HQLH RSURFHQWRZDQLD δ = ���  ,

(ii)
W
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W
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W
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8.1DW
*HQLD ]JRQyZ GOD *RQ\ ���� L P
*D ���� V� VWDáH L Z\QRV]� RGSRZLHGQLR�

µ
[

*� � = �

��
µ

[

P� � = �

��
.

2EOLF] ZDUWR�ü RF]HNLZDQ� GáXJR�FL *\FLD �FDáHJR *\FLD� WHM RVRE\� NWyUD XPU]H

ZF]H�QLHM �SRGDM QDMEOL*V]� ZDUWR�ü��

(A) 47.143 (B) 48.571 (C) 50

(D) 51.429 (E) 52.857
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9� : WHUPLQRZ\P� ���OHWQLP� XEH]SLHF]HQLX QD *\FLH L GR*\FLH GOD F]WHUG]LHVWRODWND ]

VXP� XEH]SLHF]HQLD ����� �ZLDGF]HQLH �PLHUWHOQH SáDWQH MHVW QD NRQLHF URNX� 5RF]QD

VNáDGND SáDWQD MHVW QD SRF]�WNX SLHUZV]\FK �� ODW XEH]SLHF]HQLD�

-HGQRUD]RZH NRV]W\ Z\VWDZLHQLD SROLV\ Z\QRV]� α  �� VXP\ XEH]SLHF]HQLD L V�

UH]HUZRZDQH PHWRG� =LOOPHUD� .RV]W\ DGPLQLVWUDF\MQH� UyZQLH* XZ]JO
GQLDQH Z

UH]HUZLH EUXWWR� Z\QRV]� γ  �� VXP\ XEH]SLHF]HQLD L V� SRQRV]RQH QD SRF]�WNX

ND*GHJR URNX ZD*QR�FL SROLV\�

:\]QDF] �SRGDM QDMEOL*V]� ZDUWR�ü� UH]HUZ
 EUXWWR SR �� ODWDFK XEH]SLHF]HQLD� MH�OL

UH]HUZD QHWWR SR �� ODWDFK Z\QRVL ��� � D SRQDGWR ]QDQH V��

�� �
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D
�� ��

���= �� �
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�� �

� ��=

�� �
� _

D
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���= �� �
� _

D
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� ��=

�� �
� _

D
�� ��
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(A) 604.80 (B) 610.90 (C) 621.30 (D) 634.60

(E) 640.20
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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( ) = .  Kohorta 55-latków, wszyscy urodzeni 1 stycznia,

liczy  O U

��
����

� � = RVyE� ZV]\VF\ ] �� OHWQLP VWD*HP Z SODQLH HPHU\WDOQ\P�

:LDGRPR� *H FR URNX� �� JUXGQLD� SU]HFKRG]L QD HPHU\WXU
 �� RVyE

( )G N
N

U

�� �� � � �+ = =� �
� � �GOD � .

:\]QDF] REHFQ� ZDUWR�ü �ZLDGF]HQLD HPHU\WDOQHJR ���ODWND �QD PRPHQW ��

XURG]LQ�� MH�OL �

(i) SODQ Z\SáDFD � VW\F]QLD URF]Q� HPHU\WXU
 Z Z\VRNR�FL �� ]D ND*G\

VNR�F]RQ\ URN VWD*X�

(ii) D
N

N

U

��
��

�
+ = −� �    .

(A) ( )��� �� �
�� ��

�

�

�
�⋅ + ⋅ − + ⋅

=

+∑�� ��

_ _
D , D N Y

N

N

(B) ( )��� �� �
�� ��

�

�

�

�⋅ + ⋅ − + ⋅
=

+∑D , D N Y

N

N

_ _

(C) ( )��� �� �
�� ��

�

�

�
�⋅ + ⋅ − + ⋅

=

+∑�� ��

_ _
D , D N Y

N

N

(D) ( )��� �� �
�� ��

�

�

�

�⋅ + ⋅ − + ⋅
=

+∑D , D N Y

N

N

_ _

(E) *DGQD ] SRZ\*V]\FK �
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Egzamin dla Aktuariuszy z 16 listopada 1996 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 B
4 D
5 C
6 B
7 B
8 E
9 A
10 D

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


