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F�G�HJILKNMPORQTSUSUKWV"X�QYK�Z�QYK�[�\^]Y_^K�V�Z�KWVa`cb^d'efMhgfd'K�QTV�]TQigfd'j^K�QkORKWVlb^m�MCZ�KWe>X�ORKWeRnoKWORbp[�KW]2q�r�r^s�tpr�u
[�v�exwxMPORKWeRehK�QYgfd�y�Z�b^MRM
z b�{|K�QTV}u^s�~Y���pd'eRQT_�KWe2�}bpV�V9V'\�gfd�SUQTVoZ�K�M�OhK�V�MCq���b^d'e�]TK�n�Of�
z no{}K�QTV�KJups�~Y���pd�ehQY_^Kx�'efbpm=V'\�gfd9d'��gfd�M�OhK�V�M�����bpd'eRK%]YKWn'Of�
z gN{}K�QTV|��s�~Y���pd'eRQT_�KWe2�}bpV�V9V'\�gfd�_^K�V�bpm=�U��b^d'ehKC]YKWn�OE�

F���HJILK�ehKNgfd'V'KWV|X�QYK>Z�QYKCZ'm'eRgfdoMhgfd'V�QkOhOh]YQYgfd'K���KNMPOR]TK�noK�V�MRZ'bpm'K�e
z b�{|K�QTV�K�M�����~Y���pd'eRQT_�KWV��lbpV'V'KNMWy
z no{}K�QTV�KWe�����~T���^d'eRQT_�KWV9��eRb^m��

Fo��HJILK�ehKNgfd'V'KWV�X�QYK�Z�KWV�K�eh�2bpehOhKWOhK�V�I2bpeR��K�e�O8�Wm�S���K�e�OReRb^_�MRbpn�MRgfd']Ym�MhM	KWQYV'K�e���eh]YKWn�KWVoM���KWeh~
MhQigfd'KWeRm'V'_ SUQTO%K�QTV'K�e%¡	bpm�[���KWQTO%�^\�V}� ��bpd'eRKWV�y�KWQYV'KWex��KWefM�Qigfd'K�ehm'V�_�MRM�m'SUSUK z£¢ m�M��Nbpd�~
]Ym'V'_�{���\^V|qNs�s^s�s

e
m'V�Z�KWQYV'KWS¥¤�QYV�MRMhbpOh����\^V9��¦§[�v'e2KWQYV'KWV9�^s�~Y���pd'eRQY_^KWV��}b^V'V���`¨QYK

_�eh\�©CQYM�O�Z�QYK&ª�KWO�OR\�K�QTV�SUb^]T«�eR�^S�QYK�[�v'eLZ�QYK�MhK���KWefM�Qigfd'K�ehm'V�_��2`¨QYK�_^eR\^©CQiMPOLZ�KWeLILb^eh�LKWehO
Z'KWe�ª�KWO�OR\^«'ef�pSUQYK�noK�Q����pd'eR]YQYgfd'K�V9�¬QTV'�Nbpd']Ym'V'_�KWVo�

F�­�HJILK�ehKNgfd'V'KWV=X�QTKCZ�K�V�KWeR�2bpehOhK(ORKWV I2bpeR�LKWehO�Z�KWeL��QYV'��b^d']Ym'V'_^K�V���m'S®��KWehOhefbp_�Mhb^n�Mhgfd�]Tm�MRM
K�QTV�KWe ¢ n�]TK�noK�V�M���KWefM�Qigfd'K�ehm'V�_&SUQkO�K�QTV�KWe�¡�b^m�[��WK�QkO���\^VU�%��bpd'eRKWV�yNK�QTV�KWe���KWefMhQYgfd'K�ehm�V'_�M�~
Mhm'SUSUK z£¢ m�M��Nbpd']Ym'V'_�{��^\^V¯q�s¬s^s^s

e
m�V�Z*KWQYV'KWS°¤�QTVoMhMRb�OR�9��\^V¨��¦±[�v'e�KWQYV'KWV¨�psp~

���^d'eRQT_�KWV��}bpV'V��
F - HJILK�ehKNgfd'V'KWV�X�QYKxZ�K�V9K�eh�2bpehOhKWOhK�V�I2bpeR��K�e�O2Z�KWe2��QYV'��b^d']Ym'V'_^K�V�y��LKWV'V=Z�QTK ¢ n�~�m'V�Z9��e�~

]YKWn�KWVoM���KWefM�Qigfd'KWeRm'V'_9bpm�M ¢ m'[�_�bpn�KWV"up²�m'V�Z�u�³�j^\^S�n'QYV'QTK�e�OC�LKWefZ�KWV�����KWefMhQYgfd'K�ehm�V'_�M�~
V�KWd'SUKWe&QYM�O�KWQYV|�^s�~Y���pd'eRQY_^KWe2�}b^V'V��

Fo´�HJILK�ehKNgfd'V'KWVlX�QTKJZ'QTK&���pd'eR]TQigfd'K z �^\�eRMRgfd�v�MhMhQY_^KN{ z ª&K(OhOh\p~P{�µ¬eR�^S�QYK>[�v�e%Z�QYKJ��K�e�OReR�^_^K>bpmoM
Z'KWV ¢ m�[�_�bpn�KWV}up²�n'QiM�up���

¶�·�HJILK�ehKNgfd'V'KWV|X�QYK>Z�QYK����^d'eR]TQigfd'K z ��\^efMhgfd�v�MRM�QY_^K�{ z ª�K(OhOh\^~¸{Pµ�eR�^SUQTKC[�v'e�K�QTV�K
z b�{"qNs�~Y���pd'eRQY_^KC¹�\�Z�KNMP[£b^]T]Y�^K�eRMhQYgfd�KWeRm'V'_�[�v'e&KWQYV'KWV}�psp~T���^d'eRQT_�KWV��}b^V'V�� z

i = 5
¦�{

z no{|[�v�e�KWQYV'K>¹	\�Z'K�M�[£bp]Y]T��KWefM�Qigfd'KWeRm'V'_o�
¶�ºoHJILK�ehKNgfd'V'KWV¨X�QYK z SUQkO K�QTV�KWS»¹4bpn�KW]Y]YKWV'j�bp]Yj�m']ib�OhQY\^VoM�«'eR\^_�eRb^SUS�{>Z�QTK}¼%\^SUS�m�ORbpOhQY\^V�M�~

�Nbpd']YKWV
Dx

y
Cx

y
Nx

y
Mx

� z
i = 3

¦�{
¶$F�HJILK�ehKNgfd'V'KWVlX�QTK�Z�QTK�I�eRm�OhOh\^«�eR�^S�QYK z ���pd'eR]TQigfd|�^\�eRMRgfd�v�MRM�QY_�{¬[�v'exKWQYV'K>_�KWSUQYMRgfd�OhK>��K�eRMhQT~

gfd�KWeRm'V'_�[�v'e4KWQYV'K�V>��sp~T���^d'ehQY_^K�V��}bpV'V�y�K�QTV'K�e4¡	bpm�[���KWQTO	��\^V�q�s&��b^d'ehK�V�yWK�QTV�KWS½¤�QYV�MhMRb�OR�
��\^V���¦¾m�V�Z9[�\^]Y_^KWVoZ�KWV|¼%\�M�OhKWV�¿

α = 0.05
y
β = 0.01

y
γ = 0.01

�
¶�¶�HJILK�ehKNgfd'V'KWVUX�QYK�S�QTO¬À�QY]T[�K�Z�KWe�¼%\^SUSJm�Ofb�ORQT\�V�M��Nbpd']YKWV�bpm�M ¢ m�[�_�b^noK��'q�Z�K�V�`cKWehO�KWQYV'K�e

¡�KWQYn'eRKWV�OhKCKWQYV'KNM�²p�^~T���^d'ehQY_^K�V��}b^V'V'K�M2n��W���'K�QTV'K�e&���^~T���^d'ehQY_^K�V��'efbpm��
¶oG�HJILK�ehKNgfd'V'KWVUX�QYK�S�QTO¬À�QY]T[�K�Z�KWe�¼%\^SUSJm�Ofb�ORQT\�V�M��Nbpd']YKWV�bpm�M ¢ m�[�_�b^noK��'q�Z�K�V�`cKWehO�KWQYV'K�e

_�KWSUQiMhgfd�OhK�V9��K�eRMhQigfd'KWeRm'V'_�[�v'e�K�QTV'K�V=��s�~Y���pd'eRQY_^KWV=�}bpV�V z ¡�bpm'[��WKWQTO�¿�upsU��b^d'eRKN{E�
¶$��HJILK�ehKNgfd'V'KWVJX�QTK¬Z'QTK¬OhKWSU«�\^ef�peRK�¡�K�QTn'eRKWV�ORK z£Á bpm'K�e¬qNs���b^d'eRKN{o[�v'e4KWQYV'K�����~Y���pd'eRQT_�K��'efbpm
¶���HJILK�ehKNgfd'V'KWV|X�QYK�KWQYV'KUqN��~�u^��~�m'VoZ=����~Y���pd'eRQY_^KC¤$KWQTOheRKWV�OhKCSUQkO�K�QTV�KWSÂ¤$QTV�MRMRb�Oh�C��\^V

z b�{
i = 2, 5

¦Ãm'V�Z z no{
i = 6

¦Â�
¶$­�HJILK�ehKNgfd'V'KWV¯X�QTKc[�v'e|MhQYgfd¯Z�KWVÄ`aK�e�O|K�QTV'K�e=¡�KWQYn'eRKWV�OhKcKWQYV'KWe����^d'eh]YQigfdÅ�^\�eRMRgfd�v�MhMhQY_^KWV

¤�bpd']Ym'V'_U�^\�VaqNs�s^s�s
e
� z ��KWeR��K�V�Z�K�V�X�QYK�KWQYV'K�V=��KWeRV�v'V�[ÆOhQY_^K�V|¤$QTV�MRMRb�Oh��{
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F�G�H z b�{
l21/l20 = 98 175/98 319 = 0.9985 �

z no{
(l20−l25)/l20 = (98 902−98 718)/98 902 =

0.0019 �
z g�{

(l33 − l34)/l30 = (96 722 − 96 580)/97 104 = 0.0015
�

F���H z b�{
4.51 �

z no{
5.16

�
Fo��H>K�eh�2bpehOhKWOhK�e�ILb^eh�LKWehO�Z�KWe%��QTV���bpd�]Tm'V�_^KWV�S�m�MhM�_^]YKWQigfd�Z'KWSÂILb^eh�LKWehO�Z�KWe ¢ m�Mh��b^d']Tm�V'_

MhKWQYV�¿
(10 000/1.053) · (90 115/91 899) = 8 470.68

�
F�­�H>K�eh�2bpehOhKWOhK�e�I2b^eh�LKWehO�Z'KWe}��QYV'�Nbpd']Ym'V'_�KWV0SJm�MRM�_^]YKWQigfd0Z�KWS ILb^eh�LKWehO|Z�KWe ¢ m�Mh��bpd'~

]Ym'V'_=M�K�QTV�¿
= (10 000/1.05) · (91 899 − 91 350/91 899) + (10 000/1.052) · (91 350 −

90 758/91 899) + (10 000/1.053) · (90 758 − 90 115/91 899) = 175.77
�

F - H
8470.68 + 175.77 = 8646.45

�
Fo´�H��

a
50:3|

= 1 + (1/1.05) · (91 350/91 899) + (1/1.052) · (90 758/91 899) = 2.84246 �

P =
�

(BP)/
�
a

50:3|
�
z up²�{

2980.05
y z u�³^{

61.84
y z up��{

3041.89
�

¶�·�H z b�{
10Ax/

�
a

50:10|
= 0.06744

7.8577
= 0.0085 �

z
q50 = 0.00597, q51 = 0.0064, . . . , q59 =

0.014
{

z no{
Px = Ax

ax

�
¶$F�H �

a
40:10|

= (N40 − N50)/D40 = 8.666
y

10A40 = 0.74757
y
P I = 0.101896

�
¶�¶�H

N60/D60 = 12.15
yon��W���

358 393.14/19 189.18 = 18.68
�

¶oG�H
(M30 − M50 + D50)/D30 = 0.56

�
¶$��H

(N55 − N65)/D55 = 8.58
�

¶���H z b�{xq�u�� ²^r'y$qN�'� �^�'y'u^�'� ³pu
�
z n�{Cq�s�� u^r'y�q��'� �^�'y$qN��� �^²��

¶$­�HJb^n'd��^V'_^QY_���\^V=QTd�ehK�S��xK�MRgfd']YK�gfd�O�y ¢ ]kORKWe�m'VoZ9_�KW�2�pd']TOhK�S ¤�QYV�MRMhbpOh�^�


