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Abstract: In public-private partnership (PPP) projects, when the project company contracts out the construc-
tion task, it can adopt either the horizontal outsourcing model or the vertical outsourcing model, under the
former of which the project company contracts with a contractor who is not the member of the project compa-
ny while under the latter the project company contracts with one of its members. No matter which outsourcing
model is used, the contract type can be either the fixed price contract or the cost plus contract. We study the de-
cision of the project company on contract type and outsourcing model. By building a Stackelberg game model
between the project company and the contractor, we find that the project company’s decision on contract type
depends on the difference between the fixed payment to the contractor under the two contract types. Specifical-
ly, if the difference is sufficiently large, then the cost plus contract should be adopted and otherwise, the fixed
price contract adopted. We have further analyzed key factors in affecting the project company’s decision in-
cluding the operation revenue in unit time and the incentive coefficient under cost plus contract. Regarding the
comparison between the two outsourcing model, we find that horizontal outsourcing typically leads to higher
benefits for the project company.
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éu�8¤��K�	,�I��ÄÙéu�óóÏ�K�,ù��K��8úi¤U¼��$EÂÃ.�
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K�[12];�^ÚÇ�(�Æö©O|^�Akâ�[±9StackelbergÆ���{ïÄ
PPP�8ANÏ�
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de
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2 .
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1
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=t− γe
1
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devf
=

1

2
γ(evf )−

1
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2
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3 6 (∆t
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�,«�û¤¼��¤�!�Ü©�'~�p. �α = 0,«�û�U¼�¢S¤�Ö�.�Xα�C�,«�

û¼�¤�!��'~��5�p,l
3�½ãåY²e,«�û�oÂÃ�3ØäJp. Ïd, α�±�

N¤�\Å7ÜÓe�-yXê. I��Ñ�´,du«�û�ãå¤�´Ø�ÿþ�,Ïd«�û�¤�

Ö�9¤�!�O�Ñ´Äu«�û�¢Sï�¤�(t− γe
1
2 )Cv. l
,«�û3¤�\Å7ÜÓe�Â

Ã�(t− γe
1
2 )Cv + α

(
Pc − (t− γe

1
2 )Cv

)
,«�û3¤�\Å7ÜÓe�|d¼ê�±L«�

Π v
c = (t− γe

1
2 )Cv + α

(
Pc − (t− γe

1
2 )Cv

)
− (t− γe

1
2 )Cv −

1

2
e2 = α

(
Pc − (t− γe

1
2 )Cv

)
− 1

2
e2.

��½odÜÓe�«�û|dΠ v
f�',«�û3¤�\Å7ÜÓe�|dΠ v

c ¿vk�)duóÏ

 á¤���¤�!�Ü©,ù´Ï�3¤�\Å7ÜÓe,«�û�¢S¤�U����Ö�,Ød�	,

«�û�U���Ü©ÄuÙ¢S¤��'~Å7. Ó�,«�û��`ãåY²evc÷v��^�
dΠ v

c

devc
=

1

2
αγ(evc)

− 1
2Cv − evc = 0.

l
��evc = ( 1
2
αγCv)

2
3 . 3«�û�`�ãåY²e,�8úi�|d¼ê�±L«�

Uv
c = R

(
T + γ(

1

2
αγCv)

1
3

)
− (1 − α)

(
t− (

1

2
αγCv)

1
3

)
Cv − αPc,

Ù¥1����8úi¤¼��$EÂÃ,1��Ú1n�©O��8úi|G�«�û�¢S¤�Ö�

9Å7.

···KKK 1 ��8úiæ^p�	��,�½odÜÓ�¤�\Å7ÜÓ�'�Xe:

1)«�û3¤�\Å7ÜÓe¤GÑ�ãå��,l
�½odÜÓ���á�óÏ.

2)�3∆Pv,�Pf − αPc > ∆Pv �,�8úiA�ÀJ¤�\Å7ÜÓ;ÄK�Pf − αPc < ∆Pv�,

�8úiA�ÀJ�½odÜÓ.

�â·K1,«�û3¤�\Å7ÜÓe�Ø�¿GÑãå5 áóÏ,l
�����óÏ.ù´Ï�

3ü«ÜÓe,«�ûÑI�«úóÏ á¤Úu�ãå¤�,3¤�\Å7ÜÓe,«�û�U¼�Ü©

duóÏ á¤!��ï�¤�,
3�½d�ÜÓe,«�û�±¼��ÜduóÏ á¤!��ï�

¤�. 5¿�3¤�\Å7ÜÓe,«�û¤¼��ÂÃ�±?�ÚL«�αPc + (1 − α)(t − γe
1
2 )Cv,Ï

d, αPc �«�û3¤�\Å7ÜÓe¤¼���½�Å.l
,·K1?�ÚL²,�8úi'uÜÓa.

�ÀJ�ûuü«ÜÓ��½�Å��Pf − αPc,äN
ó,�T�Å��v
p�,�8úiA�ÀJ¤

�\Å7ÜÓ,ÄK,�8úiA�ÀJ�½d�ÜÓ.

···KKK 2 1) ∆Pv´R�O¼ê. 2) ∆Pv ´α�~¼ê.

·K2L²,ü �m�$EÂÃ��, ∆Pv ���,ù¿�X�8úi��A�ÀJ�½d�ÜÓ,ù

´Ï��â·K1,«�û3�½d�ÜÓe^u áï�Ï�ãå��,���8úi3TÜÓa.ek

���$EÏ,l
ü �m�$EÂÃ��,�8úi���uÀJ�½d�ÜÓ.·K2?�ÚL²,¤

�\Å7ÜÓe�-yXê��, ∆Pv ��,ù�¿�X�8úi�A�ÀJ¤�\Å7ÜÓ.Ó�,-y
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Xê��,«�û3¤�\Å7ÜÓe^u áï�Ï�ãå���,l
¦��8úi���uÀJ¤

�\Å7ÜÓ.

3.2 îîî���			���eee���888úúúiii���ÜÜÜÓÓÓaaa...ÀÀÀJJJûûûüüü

3î�	�e,�8úiòï��ã�?Ö	�����8úi¤
�«�û,Ïd,«�û3î�©

�eò«úü«�Ú:�8�Ý]ö±9�8��ó�,l
«�û�ÂÃ5
��A�)�8�Ý]Â

Ã±9�ó|d. b�«�û3�8úi���'~�β,Ù¥0 < β 6 1,@o3�½odÜÓe,«�û

�|d¼ê�

Π h
f = Pf − (t− γe

1
2 )Cv −

1

2
e2 + β

(
R(T + γe

1
2 ) − Pf

)
,

Ù¥ β
(
R(T + γe

1
2 ) − Pf

)
�«�û�Ý]ÂÃ, Pf − (t− γe

1
2 )Cv − 1

2
e2�«�û��ó|d.

«�û��`ãåY²ehf÷v��^�

dΠ h
f

dehf
=

1

2
γ(ehf )−

1
2Cv − ehf +

1

2
βRγ(ehf )−

1
2 = 0,

l
�±��ehf = ( 1
2
γCv + 1

2
βRγ)

2
3 . Ó�,�
?Ø�B,b�«�û�`�ãåY²÷v(

1

2
γCv +

1

2
βRγ

) 2
3

6

(
∆t

γ

)2

,

=3�`ãåY²e, á�óÏγ( 1
2
γCv + 1

2
βRγ)

1
3 Ø¬�L∆t.

3«�û�`�ãåY²e,�8úi�|d¼ê�

Uh
f = R

(
T + γ(

1

2
γCv +

1

2
βRγ)

1
3

)
− Pf ,

Ù¥1����8úi¤¼��$EÂÃ,1����8úi|G�«�û�ÜÓ�.
XJ�8úiæ^¤�\Å7ÜÓ,@o«�û�|d¼ê�

Π h
c = (t− γe

1
2 )Cv + α

(
Pc − (t− γe

1
2 )Cv

)
+ β

(
R(T + γe

1
2 )− αPc − (1− α)(t− γe

1
2 )Cv

)
− (t− γe

1
2 )Cv −

1

2
e2

= α
(
Pc − (t− γe

1
2 )Cv

)
− 1

2
e2 + β

(
R(T + γe

1
2 )− αPc − (1− α)(t− γe

1
2 )Cv

)
,

Ù¥ β
(
R(T + γe

1
2 ) − αPc − (1 − α)(t− γe

1
2 )Cv

)
�«�û�Ý]ÂÃ, α

(
Pc − (t− γe

1
2 )Cv

)
− 1

2
e2�

«�û��ó|d.

«�û��`ãåY²ehc÷v��^�

dΠ h
c

dehc
=

1

2
αγCv(e

h
c )−

1
2 − ehc + β

(
1

2
Rγ +

1

2
(1 − α)γCv

)
(ehc )−

1
2 = 0,

l
�±��ehc =
(

1
2
αγCv + β

(
1
2
Rγ + 1

2
(1 − α)γCv

)) 2
3 . 3«�û�`ãåY²e,�8úi�|d¼

ê�

Uh
c = R(T + γ(ehc )

1
2 ) − (1 − α)(t− γ(ehc )

1
2 )Cv − αPc,

Ù¥1����8úi¤¼��$EÂÃ,1��Ú1n�©O��8úi|G�«�û�¢S¤�Ö�

9Å7.

···KKK 3 1) ehf > ehc¿�e
h
f > evf , ehc > evc ,l
�½odÜÓ���á�óÏ,¿��'up�	�,

î�	�e?�ÜÓa.e�óÏ�á. d	, ehc − evc > ehf − evf .

2) �3∆Ph 6 ∆Pv, �Pf − αPc > ∆Ph �, �8úiA�ÀJ-y5¤�\Å7ÜÓ; ÄK

�Pf − αPc < ∆Ph�,�8úiA�ÀJ�½odÜÓ.
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·K3L²,3î�	�e,�½odÜÓ�,-y«�ûGÑ�õãå± áï�Ï,=�½odÜÓ

e�óÏ�á,Ù�Ï�·K1aq. ·K3?�ÚL²�'up�	�,«�û3î�	�e¬?�ÚJ

pãåY²± áóÏ,ù´Ï�Ø
�ó|d	,«�û3î�	�e�¬¼��Ü©Ý]ÂÃ,
TÝ

]ÂÃ�XóÏ� á
O\. ·K3�L²,�'up�	�,�,î�	�¦�«�û3ü«ÜÓa.

eÑ¬O\ãå,�«�û3¤�\Å7ÜÓe¤O\�ãåY²�õ. ù´Ï�3�½odÜÓe,�8

úi|G�«�û��Å´�½�,
3¤�\Å7ÜÓe,«�û�±O\�õãåü$ï�Ï¤�,l


�±¼��õ�Ý]ÂÃ.

·K3�1�Ü©L²3î�	�e,«�ûéu�½d�ÜÓÚ¤�\Å7ÜÓ�ÀJÓ��6uü

«ÜÓe��½�Å��,äN
ó,��½d�ÜÓe��½�Åv
��,�8úiA�ÀJ¤�\Å

7ÜÓ,
�¤�\Å7ÜÓe��½�Åv
��,�8úiA�ÀJ�½d�ÜÓ.·K3?�ÚL²,

î�	�eü«ÜÓ'���.���up�	�,ù�¿�X3î�	�e,�8úi���uÀJ¤

�\Å7ÜÓ.

···KKK 4 1)�3β1 < β2,�β 6 β1�, d∆Ph

dR
> 0,�β > β2�, d∆Ph

dR
6 0.

2) d∆Pv

dα
6 d∆Ph

dα
6 0. 3)d∆Ph

dβ
6 0.

�·K2ØÓ,·K4L²,3î�	�e,ü �m$EÂÃRé∆Ph�K��ûu«�û3�8úi

¥Ý]'~β���,�β���, ∆Ph´R�O¼ê,l
ü �m�$EÂÃ��, ∆Ph���,l
�8

úi���uÀJ�½odÜÓ;
�β���, ∆Ph´R�~¼ê,l
ü �m�$EÂÃ��, ∆Ph�

�,�8úi���uÀJ¤�\Å7ÜÓ.ù´Ï�3î�	�e,«�û�ãå��¡^uü$ï�¤

�,��¡^uJpÝ]ÂÃ,�β ���,ü$ï�¤��ãåÓÌ��^,qdu�½odÜÓe�ãå

Y²�p,l
óÏ á�õ,Ïd, R��,�8úi���uÀJ�½odÜÓ;
�β���,JpÝ]

ÂÃ�ãåÓÌ��^,�XR�O�,ü«ÜÓa.e�ãåY²�å�5��,Ïd�8úi�5��

�uÀJ¤�\Å7ÜÓ.

·K4�1�Ü©L²¤�\Å7ÜÓ-y5Xê��, ∆Ph ��,l
�8úi���uÀJ¤�\

Å7ÜÓ,Ù�Ï�·K2¤ã�q. ·K4�1�Ü©�L²�'up�	�,�8úi3î�	�eÀJ

ØÓÜ�a.�>.�Ø�´É-yXê�K�,ù´Ï�3î�	�e,�8úiÚ«�û�8Iäk

�½§Ý���5.

·K4�1nÜ©L²«�û�Ý]ÂÃ'~�p, ∆Ph��,�8úi����uÀJ¤�\Å7Ü

Ó,ù´Ï�β��,�8úiÚ«�û�m�8I��5§Ý��p,�â«�û�|d¼êL�ª,d

uβ ��,«�û3¤�\Å7ÜÓe¤¼��ÂÃ�'u�½odÜÓ��p,Ïd,�8úi���u

ÀJ¤�\Å7ÜÓ.

3.3 ���888úúúiii���óóó			������ªªª'''���ïïïÄÄÄ

±þïÄ©O3î�	�Úp�	�e�Ñ�8úi�`�ÜÓa.,e�·K?�Ú'�
�8ú

i�`��ó	��ª.

···KKK 5 3�8úi�`ÜÓa.e,�8úi3î�	�e�±¼��p�ÂÃ.

�,�8úi3ØÓ�	��ªe�±æ^ØÓ�ÜÓa.,�´·K5L²ÃØæ^Û«ÜÓa.,

�8úiæ^î�	�Ï~U¼��p�ÂÃ,ùÌ�Ï�î�	�3�½§Ýþ(�
�8úiÚ«�

û�m|Ã���5,l
·K5�)º
3¢�¥éõ«�û��éÜN¤
�Óë��8ÝI�y�.

ù��¡k|u«�û3�ó|d	¼��Ü©Ý]ÂÃ,,��¡�k|u�8úioNÂÃ�Jp.
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4 ��� ~~~

�
¦�©Ì��©Û(J���*,�Ü©é�8úi�ÜÓa.9	��ªûü?1ê��[Ú

©Û.

1) p�	�e�8úi�ÜÓa.ÀJûü. b�PPP �8�ï�Ï�t = 5, $EÏ�T = 20, 3

ï�ÏSzc�ï�¤��Cv = 500, $EÏSzc�$EÂ\�R = 200, «�ûGÑãåe� áó

Ï 1
2
× 0.02 × e2,=γ = 0.02,3�½d�ÜÓe,«�û�±¼��½�ÅPf = 3 000,3¤�\Å7ÜÓ

e,�8úi¤���-yXê�α = 0.5. Äu±þb�,�8úi3�½d�ÜÓÚ¤�\Å7ÜÓe

�|dXã1¤«,lãþ�±wÑ,�Pf − αPc���,�8úi3�½d�ÜÓe�±¼��p�ÂÃ,

l
A�ÀJ�½d�ÜÓ,ÄK,�8úiA�ÀJ¤�\Å7ÜÓ,l
�y
·K1. ��±Ù¦ëê

�½,�#NR½αCÄ�,ã2?�Ú©O�Ñ∆Pv �R½α�Cz�¹. lãþ�±wÑ, ∆Pv �R�O

\
O\,
�α�O\
ü$,l
�y
·K2.

400 800 1200 1600 2000

400

800

1200

1600

ã 1 p�	��ªe�8úi3ü«ÜÓa.e�ÂÃ'�

Fig. 1 The project company’s profits under the two contract types under the vertical outsourcing model
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400

800

1200

1600
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2400

ã 2 RÚαé∆Pv �K�

Fig. 2 The impacts of R and α on ∆Pv

2)î�	�e�8úi�ÜÓa.ÀJûü. î�	�e�ëêL�ª±9ëê���p�	��Ó,

Ó�b�β = 0.7,ã3'�
�8úi3ü«ÜÓa.e�ÂÃ.dã3��,�Pf − αPc ���,�8úi

��uÀJ�½d�ÜÓ,ÄK,�8úi��uÀJ¤�\Å7ÜÓ,
�,ã3?�ÚL²∆Ph < ∆Pv,
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ù¿�X�8úi3î�	�e���uÀJ¤�\Å7ÜÓ,l
�y
·K3. lã3�±?�ÚwÑ

�8úi3î�	�e�±¼��p�ÂÃ,Ïd��y
·K5.

1230 1235 1240 1245 1250 1255 1260
1004

1005

1006

1007

1008

1009

1010

ã 3 î�	�e�8úi3ü«ÜÓa.e�ÂÃ'�

Fig. 3 The project company’s profits under the two contract types under the vertical outsourcing model

ã4Ð«
Ré∆Ph�K�,�β = 0.1�,lã4�±wÑ∆Ph ´R�O¼ê,
�β = 0.7�, ∆Ph ´R

�~¼ê; 'uαé∆Ph �K�, �½β = 0.7, ã5 L²∆Ph ´α�~¼ê; �½α = 0.5, ã5 ?�ÚL

²∆Ph��β�~¼ê,l
�y
·K4.

50 100 150 200 250 300 350
1241

1241.1

1241.2

1241.3

1241.4

1241.5

1241.6

1241.7

1241.8

(a) β = 0.7

50 100 150 200 250 300 350 400
1243.2

1243.4

1243.6

1243.8

1244

1244.2

1244.4

1244.6

1244.8

1245

(b) β = 0.1
ã 4 Ré∆Ph�K�

Fig. 2 The impacts of R on ∆Ph

5 ÿÿÿÐÐÐïïïÄÄÄ

TÿÐïÄò3ü�ãANÏ(�e©Û�8úiéuÜÓa.9�ó	��ª�ÀJ.3ü�ãA

NÏ(�e,�?éuï�ÏÚ$EÏ©O?15½,l
ï�Ï� á¿Ø¬��$EÏ�Cz. Ïd,

3p�	�e,XJ�8úiæ^�½odÜÓ,ÜÓd��Pf ,@o«�û�|d¼ê�

Π v
f = Pf − (t− γe

1
2 )Cv −

1

2
e2.

l
,«�û��`ãåY²E,�evf = ( 1
2
γCv)

2
3 . 3«�û�`ãåY²e,�8úi�|d¼ê�

Uv
f = RT − Pf ,
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Ù¥1����8úi¤¼��$EÂÃ,Ù$E�m¿Ø�ï�Ï� á
ò�,1��E,��8ú

i|G�«�û�ÜÓ�.

XJ�8úiæ^¤�\Å7ÜÓ,«�û�|d¼ê�

Π v
c = α

(
Pc − (t− γe

1
2 )Cv

)
− 1

2
e2.

Ó�,«�û��`ãåY²�evc = ( 1
2
αγCv)

2
3 . 3«�û�`�ãåY²e,�8úi�|d¼ê�

Uv
c = RT − (1 − α)

(
t− (

1

2
αγCv)

1
3

)
Cv − αPc.

···KKK 6 3ü�ãANÏ(�e,XJ�8úiæ^p�	�,�3∆P t
v 6 ∆Pv,�Pf − αPc > ∆Pv

�,�8úiA�ÀJ¤�\Å7ÜÓ;ÄK�Pf − αPc < ∆Pv�,�8úiA�ÀJ�½odÜÓ.

3ü�ãANÏ(�e,XJ�8úiæ^p�	�,·K6L²�8úiéuÜÓa.�ÀJE,�

ûuü«ÜÓ��½�Å��Pf − αPc. ·K6?�ÚL²,du∆P t
v 6 ∆Pv,Ïd,�'uü�ãANÏ

(�,�8úi3ü�ãANÏ(�e���uÀJ¤�\Å7ÜÓ,ù´Ï��8úi�¢S$EÏ¿

Ø�ï�Ï� á
ò�,l
~f
�½odÜÓ3-y«�ûJpãåY²�¡�`³.

3î�	�e,XJ�8úiæ^�½odÜÓ,«�û�|d¼ê�

Π h
f = Pf − (t− γe

1
2 )Cv −

1

2
e2 + β(RT − Pf ),

Ù¥ β(RT − Pf )�«�û�Ý]ÂÃ, Pf − (t− γe
1
2 )Cv − 1

2
e2�«�û��ó|d.

«�û��`ãåY²�ehf = ( 1
2
γCv)

2
3 . 3«�û�`ãåY²e,�8úi�|d¼ê�

Uh
f = RT − Pf .

XJ�8úiæ^¤�\Å7ÜÓ,«�û|d¼ê�

Π h
c = α

(
Pc − (t− γe

1
2 )Cv

)
− 1

2
e2 + β

(
RT − αPc − (1 − α)(t− γe

1
2 )Cv

)
,

Ù¥ β
(
RT − αPc − (1 − α)(t− γe

1
2 )Cv

)
�«�û�Ý]ÂÃ, α

(
Pc − (t− γe

1
2 )Cv

)
− 1

2
e2�«�û��

ó|d.

«�û��`ãåY²�ehc =
(

1
2
αγCv + 1

2
β(1 − α)γCv

) 2
3 . 3«�û�`ãåY²e,�8úi�|

d¼ê�

Uh
c = RT − (1 − α)

(
t− γ(ehc )

1
2

)
Cv − αPc.

···KKK 7 1)3ü�ãANÏ(�e,XJ�8úiæ^î�	�,�3∆P t
h,�Pf −αPc > ∆P t

h�,�

8úiA�ÀJ¤�\Å7ÜÓ;ÄK�Pf − αPc < ∆P t
h�,�8úiA�ÀJ�½odÜÓ.

2)�β 6 β1�, ∆Ph > ∆P t
h;�β > β2�, ∆Ph 6 ∆P t

h.

Ó�,éuî�	�,3ü�ãANÏ(�e,·K7L²�8úiéuÜÓa.�ÀJE,�ûuü«

ÜÓe��½�Å��. ·K7?�ÚL²,�'uü�ãANÏ(�,�«�û�Ý]'~���,�8ú

i���uÀJ¤�\Å7ÜÓ,ÄK,�8úi���uÀJ�½odÜÓ.ù´Ï�,�«�û�Ý]

'~���,ü�ãANÏ(��f
�½odÜÓ3-y«�ûJpãåY²�¡�`³§l
¦��

8úi���uÀJ¤�\Å7ÜÓ.,
,�«�û�Ý]'~���,3ü�ãANÏ(�e,¤�\

Å7ÜÓ�U
-y«�ûJpãåY²,du�8úi3ü�ãANÏ(�e��'%«�û�ãåY

²,Ïd,�8úi3ü�ãANÏ(�ed�ò���uÀJ�½odÜÓ.

'u�8úiéuî�	�Úp�	�ü«	��ª�ÀJ,æ^�·K5�q�©ÛL§,�,�±

y²�8úi3î�	�e�±¼��p�ÂÃ,ùÓ�´Ï�î�	�3�½§Ýþ�y
�8úiÚ

«�û�m|Ã���5.
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ã 5 αÚβé∆Ph �K�

Fig. 5 The impacts of α and β on ∆Ph

6 (((ååå���

3PPP�8¥,�8úiQ�±òï��ã��ó?Ö	���8úi�	�¤
,��±òÙ	��

�8úi¤
,�©©Oòü«	��ª½Â�î�	�Úp�	�,
3	�L§¥,�8úiQ�±æ

^�½odÜÓ,��±æ^¤�\Å7ÜÓ.�©ïÄuy,3?Û�«	��ªe,�8úiéuü«

ÜÓa.�ÀJ�6uü«ÜÓe��½�Å��,äN
ó,�T�½�Å�v
��,�8úiA�À

J�½odÜÓ,ÄK,�8úiA�ÀJ¤�\Å7ÜÓ.'uü«	��ª�m�'�,ïÄL²�8

úi3î�	��ªe�±¼��p�ÂÃ.

�©?�ÚïÄ
�
'�ëêé�8úiÜÓa.ÀJ�K�,ïÄL²3î�	�e,ü �m�

$EÂÃ�p,�8úi���uÀJ�½odÜÓ,
3p�	�e,ü �m$EÂÃé�8úiÜÓ

a.ÀJ�K���ûu«�û�Ý]ÂÃ'~,�Ý]ÂÃ'~���,�p�ü �m$EÂÃr¦

�8úi���uÀJ�½odÜÓ;
�Ý]ÂÃ'~���,�p�ü �m$EÂÃ�
r¦�8

úi���uÀJ¤�\Å7ÜÓ.'u¤�\Å7ÜÓ-yXêé�8úiÜÓa.ÀJ�K�,ïÄ

L²3ü«	��ªe,T-yXê�p,�8úi���uÀJ¤�\Å7ÜÓ.

�©�(ØéuPPP�8¢��äk�½�é«¿Â.Äk,3éõPPP�8¥,�8úiÏ~@��½

odÜÓ¬���ó¤�,
�3�½odÜÓe,«�û¬GÑ�õãå± áï�Ï,l
�½odÜ

Óe�óÏ�á,�ù¿Ø¿�X�8úiA���ÀJ�½odÜÓ.�©�ïÄ(ØL²,�8úié

u�½odÜÓÚ¤�\Å7ÜÓ�ÀJûü�ûuü«ÜÓ�m��½�Å��. XJT�Å����,

¤�\Å7ÜÓ�
��8úi�5�p�|d,Ïd,�8úi3ÀJü«ÜÓa.�A>&ûü;Ùg,

éu��5�8,ü«ÜÓa.�m�'��õ�ûu¤�ù�Ï�,
3PPP�8¥,�©(ØL²�


�¸5Ï�éuÜÓa.�ÀJu�X'�5�^,�©�«
ü �m�$EÂÃ±9¤�\Å7ÜÓ

e�-yXêéu�8úiÀJÜÓa.�K�,X���-yXê¬r¦�8úi��uÀJ¤�\Å

7ÜÓ�,Ïd,�8úi3?1ü«ÜÓa.ÀJ�Ø
I��Ä��5Ï�	,�I�X­�Ä�¸5

Ï��K�;��,�©�ïÄ(ØL²,î�	��'up�	�U��8úi�5�p�ÂÃ,l
�

¢�¥éõPPP�8ò�ó?Ö	��éÜN¤
Jø
�«)º,ù�¿�XPPP�8uå<3|ï�8

úi�,A¦�UáÚ�ó«�û�\\.

é�©�.9(Ø�*Ð�±lü��¡?1: 1�,�©b��8úi3ü $E�mS�ÂÃ�

�½,
PPP�83¢�¥²~¡�I¦Ø(½��¹,l
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