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� C::�  �::��H �::�"*�/O�::��3,000 .E�::�� %::
 �� |*%::; 	::�!� %::>�

C�/O���30,000 ��*� h:� $�%:& F�%��:
� M%:I $� ����%:
 $�:B �.�VBs�"�:


800,000,000  O��� $%�;� |��� $���%:& �%:)& ��*� E���H �� �H $��L> ����%


200,000,000 O��� .%:&�%& �,�!"�:
 	:&�i $��� $�B �.�VB50,000,000 * O�:��

%!!S�� $�B �.�VB←C� /O���15,000 



�:& �:
�& �:� �;%:X �:& E*%:K� E��� C�� �� $���%& �%)& ��3 �"�%_s=iM%:I *

��!"�� 	!;��� ���� �

+–�%( 	(%
 ����V� �� E�#� �� ��"*� w#K< 	�!� �Q �& w#; J��%
 �&.

�"�^�,�!"�
 	&�i $��� $�B �.�VB +�,�!"�
 $�B �.�VBCk=

%!!S�� $�B �.�VB =sm.mmm.mmm+`m.mmm(]s.mmm+`.mmm)=som.mmm.mmm O��� 

�,�!"�
 |*%; PK= `m.mmm×`m.mmm =omm.mmm.mmm 

⇒A= som.mmm.mmm^omm.mmm.mmm =`]m.mmm.mmm 

EUA= vmm.mmm.mmm^`]m.mmm.mmm  (A/p , %_s , s)+ 

 _mm.mmm.mmm(A/F , %_s , s)⇒EUA=`t.o_m.mmm 

E#QEUA 	
� $������ E��� �� $���%& �%)& �W!�, �� 	
� 	0P�.

+^

A=Pk-[ 	&�i $�B �.�VB+(  %!S�� $��� �.�VB + 	"*� w#K<)

�:::::::::�3�� �,�!"�:::::::::
 =omm.mmm.mmm-[(]smm+x)`m.mmm+sm.mmm.mmm]

⇒A=qmm.mmm.mmm-`mmmx

EUA=m ⇒ EUA= qmm.mmm.mmm-`m.mmmx - vmm.mmm.mmm (A/P , %_s , s) +

_mm.mmm.mm(A/F , %_s , s)=0 

X=  O���q_`] 
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�� �!B�#- 7*���� G
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 U���< �%, �� %�>�V& ����%
 7�#X C�� %!4 �� * $������ M%I �
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� $������ %!4 M%I .

���K�i���*3 �� 	
�& �N-* ��
 �& ��.

O�P�:����
 E���� $���%& �%)& M%I �f.��K, E��%�]*_*`��
 ���� %�� M%
 �&

	
� .�	
� ��KQ �)<%I �� h� %B ����%
 	'>��& �%,MARR=20% $��:����

 �)<%I E�#&�!.( �&����� ��.

CF O�


%�X 

O*�[*�[#
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�I�K
�

M%I]]_mm^qmmqmmqmmqmmqmm....._mm
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NPV1=-1,200+400(P/A, 20%, 10) +200 (P/F, 20%, 10) = 

76,780,000O��� 

NPV2=-950-100(P/A, 20%, 10) +200(P/G, 20%, 10) + 900 (P/F, 20%, 

10) =93,810,000 

NPV3=-900+350(P/A, 20%, 10)-50 (P/G, 20%, 10) + 200 (P/F, 20%, 

10) =-18,070,000  O��� 

NPV=0 ⇒ i=? 

 i=20% NPV1=76,780,000  ⇒

⇒ IRR1=22.83% 

i=25% NPV1=-58,860,000  

 

i=20%⇒ NPV2=93,810,000       (1) 

i=25%⇒ NPV2=-83,170,000     (2) 

(1) , (2) ⇒ IRR2=22.65% 

 

i=20% ⇒ NPV3=-18,070,000  O��� (3) 

i=18% ⇒ NPV3 =20,320,000 (4) 

(3), (4)  ⇒ IRR3=19.06% 

 �/��K� �?� ���� �#�* |*� *� �)<%I �&����� $�%&NPV �:/��K� [*� * �)<%I

IRR * 	:
� $��:���� %:!4 [#
 M%I |*� *� %B �� �����
� �& �)<%I M%:I *�

	
� $������ %f�� .�� �"* O*� M%I ��-�� 	'>��& �%, |*� ��f, �� %�%& M%I ���

 |*� ��f,NPV 	
� [*� M%I .
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� .$� �%:)& �%:, U���< �#- ���* J��%
 �& ��#� �& 	
� C?�� ��L> ����%
 %B

 %�� �� *� $�%& * �.( ��%�� ��  $��L:> ����%:
 $�:B 	X%; +���,� 7�:� %�����:H

& ����%
 	'>%&	
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�
�& �� ����%
 	'>%& E��� 7��  �)<%I �&����� ��!�� |*� C�� ��.
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���!� &���:[�:W,� $��L:> ����%:
 ��,�� �& ��f,* O#H �,��� |��� ��5" E*�&

��*� E���H ��
 )O�
 �� $%�;� |���n[�(���#.:
 �I $���� ���K� JK;  

	
� %2, ��#�  �.( $%&�%& M%I %B �!"*� ����%
 �& �,�#�& �( .7�#.:
 $ ����,�

 �I �?.�� �.�� 	
� M%I ����%
 	'>��& ��*� w#;n�� �:!"*� $ ����%
 O�


����, �� E�%0�.
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� ��', ��5" O#H �,��� |��� E#Q 	/!, �&����� .
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jCF )(E��%� O�
 �f.��K,j[�

n|*� C�� �& ����%
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0!� &�����:+L:� �%:, U���:< �:& O#:H �,��� |��� C�;%> %2, �� �� 	
� 7��0�

�"�- ���; |��� ���K� E��� ��%� %�X %&�%& * ��..( .�?.�� U!"�&n��%:� E�#:� ��

	
�& �(  	
� ��!0I $��� ���#�B * ���� �:& * 	:/!, �,�
3 ��( E3 E��*3 b!:B

 	
� C?�� ��!0I ���NPV %�X,��%f .�"�#:�� ���:K� *� E�#:� ��n%���:K� �:(

NPV �&�� E*�� c�%I �� * ���*3 	
�& �,��%> 	0P� * ��.� ��n��*3 	
�& �� .

���K� �B �Z*%H �j�& ��NPV �� ���� b!B �&n�( ����,� %B E#Q �#
 ��, ��.�

n�($%�;� |��� �&�� dB(Bv) 7�#.
 �� 7����� $%/( E�%0� * �#
 �� %�'!&

����, �� �� %��(.

0�� &�����:��>��� �� �K!���]*_	
� .����%
 ���K� �& �%)& �%, %!i�� |*� C��

 ���:K� �:& E3 $%:&�%& �:���), * $���%& �%)& 7�#.
 �� E3 O����  ��
 [�W,� $��L>

�� �I $��L> ����%
 �:.� �� C!�� �� ��
 ���� d
#H 7.$�%:& [�8 E�:�� 7�:�
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 	'>��& ��*� �� $��L> ����%
 E�%0� .|��� |*� C:�� ��

 O�
 $%�;�n[*� ��>��� E�#& ����* �& ��>��� C�� �� ����, 7�0
�5� �� ��"�-� [�

 O�
 %B 7����� ��  ����%
 O���� �,��� |��� * �%!> �� ��X�; �� ��%> �� %/�

	
� %� ����* O*� ��>��� �& 	0/, |*� C�� ��5" C�� ��.
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j
cjc iiCCFC

n' [#
 ��>��� �� ����%
 	'>��& ��*�.

O�P� :��%
��� 	
� �.��R����,��� M%I *� �����3%; �:� %�"�:� �:.��:& �:),3

� M%
���%
  	̈
� %���L> �$��,��.� |*� �� �����
� �& ��*$��%:
 	:'>��&��

;%�� �� %�%& M%I�T��,!�.

O*� M%I:

______________________________ 

[*� M%I:

______________________________ 

 

U< :�,8�:
 O��:�� |*� *��� �����:
� �& �"�/� G
�HEUA :��; |��� |*� *�

�"�-NPV  �%&$�%
 �& M%I *����%
 J���L> �$� %&�%& 	
:

A=100    G=50    n=7                      Sv=100 

A=195  n=10                                  Sv=100 

600



EUA1= -600 (A/P, 20%, 7) + 100+50 (A/G, 20, 7) + 100 (A/F, 20%, 

7) =55.8 

EUA2=-600 (A/P, 20%, 10) + 195+100 (A/F, 20%, 10)= 55.8 

.��B!:��; |��� �� �����:
� �& �"�/� G
�H C��"�:-NPV � 	:
� E�:/��:.��

%B +���,���%
 �& M%I *� �� ���*��� 	�%
 J�:�,��:.� .:�� .�� �� �����:
� �:!�

��%
 	'>��& ��*��� M%
 �&  ��#"*�  %�%B 	���*� �& �B M%I �� �%��� 	'>��&

�� ��!!� C��.�.

��O*� ��>�),��� |��� ��5" E*�&�O#H:(

M%I]:

n= 3→-600+100+150+200=-150 

n= 4→-600+100+150+200+250=100 

 E*�� �� �����
� �&�&����*�  $�
 	'>��&� ��� 	�B * O�
��#
n'=3.6. 

M%I_:

n= 3→-600+(195×3)=-15 

n=4→-600+(195×4)=180 

 ��*�$��%
 	'>��&�	'B 	/!& * O�
 �
 �� 	
�& �*��3��.n'=3.077 

� %2, ���� C�#"*� [*� M%I ��>������ 	.

��0!� &���:



�

�%&$� �� �"�/� U<��  [*� ��>���&�%�;� |��� 	/$��%
 �,8�
����L>$�#�*

 * �
�& ��
�����%
 ©R)�
� |*� ����L> �$�
�& [#��� .:N- �%:; �:&�E�#:&

M%I *� %B ©R)�
�:

B1= (Cc-Sv)/n= (600-100)/7= 71.43  O*� M%I 

B2= (600-100)/10= 50  [*� M%I 

N=4 O�
 →

NPV1=-600+100 (P/A, 20%, 4)+50(P/G,20%, 4)+ (100+ (71.43×3)) ×

(P/F, 20%, 4)=-24.58 

N=5 O�
 →

NPV1= -600+ 100 (P/A, 20%, 5)+50 (P/G, 20%, 5)+ (100+(71.43×2)) 

× (P/F, 20%, 5)= 41.77 

%I �� ���E*�� c�&��:
 * ��� ��)Q * O�
 ��)Q 	'>��& ��*�!	:
�& �*� ��V

��3��.n'=4.37 

[*� M%I:

���K�NPV B ��!��� b���*� ��$���%& �%)&$[*� M%:I * �:
 �:B�#�, %�:X

.��B!�.� ��� C�����, ."�!� U�%�;� |��� ���K� E�%0� %�� C$��%:
���L:> �$��

O�
n'�)"�
 ��3�� ���K� �&$�#& �B�#- ��&.

n=1 

NPV= -600+ 195 (P/A, 20%,1)+ (100+(50 ×9))(P/F, 20, 1)= 20.81 

n=5 



�

NPV= -600+ 195(P/A, 20%, 5)+ (100+(50×5))(P/F, 20%, 5)=123.83 

n=10 

NPV= -600+195(P/A, 20%, 10)+100(P/F, 20%, 10)=236.69 

 ��%
 	'>%& %& �*R� �B ��*� [��� ���, �#:
  � :!�� V:�[*� M%:I ���%:& �%:)& �

�
 �B�#- .� �� %�%& M%I +���,� �L"�� C�, ��>�!	
� [*� M%I V.

��0�� &���:

∑
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0])1([
n

j

j
cjc iiCCFC

�!� 1�2:

n=4 

NPV1= -600+(100- 600(0.8)1×0.2)+ (150-600(0.8)2 ×0.2) + (200- 600 

(0.8)3 ×0.2)+ (250- 600 (0.8)4 ×0.2)= -183.392 

n=5 

NPV1= -600+ (100- 600(0.8)1×0.2)+ (150-600(0.8)2× 0.2)+ (200- 600 

(0.8)3× 0.2)+ (250-600 (0.8)4× 0.2)+ (300-600(0.8)5× 0.2)= 77.29 

 E*�� �&�&��n'=4.7 

0!� 1�2:

n=4 

NPV2=-600+((195× 4)-600× 0.2((0.8)1+(0.8)2+(0.8)3+ (0.8)4))= -103.4 

n=5 

NPV2= -600+((195× 5)-600× 0.2((0.8)1+(0.8)2+(0.8)3+ (0.8)4+(0.8)5)) 

= 52.3 

��%
 	'>��& ��*��E*�� |*� �& ��&��n'=4.66 
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q.VB���� �.!���)f, * %$UH �,8�
 _mmmmmmm ��O�

��,�.Q(MARR=25%) ��  �
�&!.� C!3 �������� UH ���<� �$	
��- �!�%

U<:,8#I UH %����%&�.&  ��#&�� �%; �*�5��, C��#
.A=Pi 

111.1
270
300

20%)251000(
50250 ==

+×
+=

C

B

EUA
EUA  

�K� E#Q ��� �� %�8�& UH ���<� F���� �& 6;�.� 	0/, �� :� �%:�� �:H 	:
� �$E3

������$	
�.



O�P�_:�
 C��*�%� E��� F�%��
�!�%& �$7��s"��; O�
!��*�'� 	$T��
*�!E�

	�
* �& �� E��� ��#<sN�� ����B!� U��.� .%:B �� �,8�:
 E���*�:'� �:�,�.Q

�� ����B!C_mmmmmmm ���� O��� 7�� �,8�:
 F�%��
� �%; �&  �.
�& ��
�_mmmm 

���� �.
 C��* �]mmmm �%:
 * *� ���� �.
���%:
 J���L:> �$�:��  %!	:�

 ���� �.
 |��� 	0/, %>� �	
� ���K� �Q E��� %
 �.
 |*%;�*� ���� �& �

`/]�
�&.

Cc= 2,000,000,000 ����%
 ���K� O����L> �$"*�!�

Sv= 500,000,000 ���K� O�I�K
� |��� �����%
��

F.c= 100,000,000 ��VB O���B �.$���$"�
 	&�i!�,�  

V.c= 25,000  ��VB C� %& O���B �.$���$S��!"�
 %!�,�  

�"*� w#K<��%&$���� �.
��]smmm �%& * C� %&$*� ���� �.
]mmmm ��O�

� C� %&��
�& .��..� +L� �%, U���<MARR=25% 

U< :
Ac= 100,000,000+ (25,000×30,000) + (15,000×20,000) + (10,000×10,000) =
1,250,000,000 
 
PV(B)= (X-100,000,000)(P/A, 25%, 5)+ 500,000,000 (P/F, 25%, 5)=2.689X- 
268,900,000+ 163,850,000= 2.689X-105,050,000 
 
PV(C) =2,000,000,000+ 1,250,000,000(P/A, 25%, 5) = 5,361,250,000 

)()()()(
)(

)( 01 CBCB
C

B PVPVPVPV
PV
PV

=⇒=−⇒= ← %
 �& %
 �NK, ��$

→ X=2,032,837,486 ��O�
X=10,000P2+ 20,000P1, P1=1.3P2→X= (10,000P2) + (20,000×1.3P2) = 36,000P2

⇒==
000,36

486,837,032,2
000,362
XP

P2=56,468  ���� P1=1.3 × 56,468= 73,408 ����

V.�.<.�.$ 4a�L� [�S�\$� �
 /��g��
 �J /*B/C 
�%&$��
�� �� �����K� �� |*� C��/$&!�Z*%H �.Q C$��>��
�, :� +�:��,� �:��

V>�V> �.Q �� �.��.$H!��).:'$��%:
 %:2, �� %&�%&�:,���L:> �$"*� :! ,�:�� �� �![V

��%
���L> �$;�k��� ��;%> �����#
 .� ���& 7*��� 	0/, �� |*� C!6;�:.� C

& 7*��� �&!� �����
� F���� C��#
 .�.��,�.Q� ���K� ���	0:/, C)
C
B

∆
∆(%:�>�V&



��� �����#&��K� �& �Z*%H  �%�%& %�8�& 6;�.� %$��:� �� %��Q#:� %>� * ���� :� �

V� %��� 6;�.� �& �Z*%H  �#& :����� 	.��:� ���:K�$�:��%:
 �� 	0:/, C�x�:- J

%&�%&$V> *� 6;�.��� %�X  �.��%:
 �� * ��%:>�N�� ���:K� �:� ���� M%:I 6;�:.$

VB�VB �& M%I 6;�.� ���K� �� %�8�& �.�T�H �.!	0/, ���K�  	
� %���  %� C
C
B

∆
∆�:�.�

�#
 �� .����:,�  �:!"*� $��L> ����%
 ���K� ����,� 7%��S� �4� ��� �� �N��%
 ��

�/��K� ��#� $ �.�V> *� $�B �.�VB ���; |��� ����,� �� �,8�
 O���� %:&�%& �K!��  

	0/, ���K�  ��%> �B)
C
B

∆
∆(�#
 �� 	��), �& .	0/, ���K� ��,�.Q)

C
B

∆
∆(%!4 ���

���	:/� �%:)& �:B �:!.�� %��:
 �� M%I *� C!& �&����� $�%& 	
� %�)&  �
 1�� .

	0/, $�W&)
C
B

∆
∆(%�� J&�*� �� E�#� �� �#�, �����
� �.�V> �.Q �/��K� 	)�.
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