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Abstract Organization ability is the critical factor for project task completion, and learning ability is

crucial basis for organizational ability formation. Based on meta-network theory and dynamic simulation

method, this paper regards organization (people), knowledge and task as complex interactive system of

multi-agent and puts forward 2 measurement indexes (knowledge diffusion and task completion), research-

ing the internal mechanism of learning ability of project organization to influence task completion. Finally,

taking General Motors (GM) Buick 4S Shop Construction Project Group Organization as a case, this pa-

per further identifies the key knowledge, key agent and key learning phase of project organization through

simulation after reasonable confirmation of measurement indexes and optimizes organization learning abil-

ity and task assignment. Furthermore, this paper provides effective methodology for research of project

organization design, optimization of task assignment and organization learning.
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failure) �1, Æ�!!Æ"!2�""#!#3$"# [2]. �$, #$%��$	4&��
����, %
'5#�
, ����
#���
�$���, &(�
�����	�, %�&��	��&(��)
���*6'.

%%+6', �(5#'�(,-7)��
�8 (social network analysis, SNA) ����
�
�
8, )&�'�&* [3−6], -7�
./0*�+.+1,( (design structure matrix, DSM) ����

�8 [7], -7)���,(, "*+,./, ����-7�����������9
'� [8−11], -7�
.23�8���)�,(+.�-4'� [12−14] #'.. -:5#-.�)%���
����
Æ;
&��5#, ��5/&*.�
�0/1� [15−16], 	/&75#'��2<�, 3�0146�
, ��
��
���
���$���, Æ;3��5-4���
��	�%���������7�.

.2�
�� (computational organization theory, COT)�=3, ���>?0�
������+1
0*�28�4, 	6
-43'&9&@�57. �	7,�����6�
�5�8, .2�
��7
	, �
�-0��	���8���
����$���, A�8B.279�%%���
)����
����3B, ��C
�D�::;45# [17], �%'�
+.��
9
<&9�
)�. ��, �>
?0�
����.=�$�
 (multiplex network), /�
 (supernetwork) �>�
 (meta network) �
8'�#, 	(>.�0�.�EF:�8�/���
��� [18−19], #;%�
, 8G�
�=;�

#, Æ��8��!H������
�����
�$��������. �$-1:, >�
��+<
,��)��
�8 (SNA), ?@�8 (link analysis, LA) ������� (multi-agent systems, MAS), I
�&������
�8 (dynamic network analysis, DNA) '��+1��, �
�
A42<��
, �

, ��#�>�����
 [20−21], 3	Æ44�8�
=5�
���Æ
'������� [22], �.
2�
���4&$�BJ, �C5�
6=, 67�
, )�BJ#���
�72&>8�B, 	5#�
��
�
��%���������D97�&9&@�'�. -7+��, '����, -KÆ44>
4, 15&��-4,(, +1EL��M':, 38B(8
:FÆ;&�9�+1�M, 	���
��
���9
, �
	��)��&9#?@4/���'�.

2 :&'()s;*+

2.1 ,-./0<123
G? Krackhardt � Carley &��>�
�� [23], 3+<������, 3.&���>�
H.=

�
 (A)(agent), �� (task), �
 (knowledge) #����, ��-:��1���
@, F#�
$��

 (agent×agent), �
N��
 (agent×knowledge), �����
 (agent×task) #. �
�
�I@,(,
A�
�>,( (meta-matrix)�46>�
�OP-1. 01�:J, ��>�
.=�/?0��;0+
1:J, 
Q�/?0=�
1�; 0��:J, -:���=�
�
�����?@, B 1 	��>�

�BKEL.
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0�
$M<;"���
��	�%����CL�����, ��#�:

1) �
AD" (knowledge diffusion, KD): E7�
<D,(, ,�
����
��AD�", ��
��
F���	�������2��G���+1(N���
�65�", HA	 [0, 1]. +,(0
N4'.R=S&���
�T	"�;%����, HAB�, >O���
��	�BI, ���C�

�T	"B(, ;%RB?%��.

KD =

∑k
i=0

∑n
j=0 AK

kn
(1)

��, n >J��(�
����65, k >J�
�65, AK >J�
N���.

2) ����CL (task completion, knowledge based, TCK): E7�
<D,(, ,���
�F��
�%%�������@P,��QA��-7�
�	�%��������",HA	 [0, 1],AB(,>
O�
����CLBE.

TCK =
|T | − |F |

|T | (2)

��, F = {i|1 ≤ i ≤ |T |, ∃j : Need(i, j) < 0, Need = AT T ∗AK −KT T}. T 	����D6, AT 	��

���
, AT T 	 AT �EF; KT 	���
AK�
, KT T 	 KT �EF; F 	Æ������.

3 Gt'()=>HI

3.1 ,-./0<123
Construct �RD-ST��)���
��.2�8�
 (CASOS) -7+1
�� (structuration

theory),)�OPB��� (social information processing theory)�FG���� (symbolic interactionism)
5C����+1-1EL, +EL	5#�
�����
���$���&9&H
-1, 	A�%%
���5#6'��
L�Æ;>4;C, 3A+< ORA (organizational risk analyzer) H$
5E�,(
�8LM�����.�8NIÆ;�<5#. -7�:-1EL���, 3+<������, 0��

��� (�
), JU�
���#��M", 15��>�
+1EL, #B 2 FJ.
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Construct基础模型及条件设定

4 2 ��567Ku9:?v@AB4C
��>�
+1EL��L;7�#�:

1)��L�+� (DO
P). Q7�������UJ���4�K�, �����RVV��DO'
:, �$A�%%M�-1ELÆ;>4;C. QDO
PEQ+1FAVF, �
������M
6, 3
GHR+���
KI. Q7DON��JU�
H	�O�PH�
��F�����. �$�
A��
�����G�
Æ;$�, ��FA�
0�S8Q;��.

2) +1$�WI (L;P). � Construct D9, �
J$	�	� (agent), �	��
�$�/T/�
7��, �)	���U�, �
�U���
J��. XK7	, LM�U����	�L�H	Æ;$�
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��, 	�R�M	N�W����������
 [24]. �
��U�=S>&�	���
:��U�
", NY	0
�� (homophily)[25], �Æ�U�
	��NZ��	��L�H	Æ;$���. �
�
J��>J>&�	���
:�O?�", NY$XVOY (transactive memory) �� [26], ##4&�
	�P��G�	�N��WP��
, *.%H	ZR$�. �[42<, [&�	��S<T/�7<
ZR$�QQÆ;$���. �	��[4R$�"�Æ;
&, XHQ;��, T�	�-7�(�
Y
Q;�����; X�A���O�Q;��, T�	������
�Æ;U�[, Æ1�4R$�.

3) \'��2<ST+1, Q�P�Z�[4WI��
N��
���,(, ."U8B ORA ��
.�8NI#��Q�H$
�
��Æ;���

6�.2��8.
3.2 DwÆVxDEWX

,(M9�ELM9����+1�M��*	V, �(D4I�4:H;EV [27−28]. \Y.2�

���+1ELM9'�, -KZR-7
6���:FEL+#�������9@''�, �M9+1
EL�,(�HO�; ."%�>�
,(�+1Q�,(Æ;@', M9EL�����
B�; �$-
1:, Æ;+1�M, ]K�
��	�9
���'�. �9�+1�M':�	^9�, #B 3 FJ, [
O#�:

?

Step1

Step2

Step4

Step5

、 、

Step3 TCK

TCK（ ）

TCK（ ） KD（ ）

4 3 Fy?KuFGYZ
1) ZH�R:FÆ;[��U], \����
���, ����DON�;

2) NY\��VF����, 15�R��>�
EL�+1-1EL;

3) _1���R-�%'23�8%,(Æ;<��SM;

4) 8B+1EL�.2�8LM%�
AD"�����CLÆ;����8, M9���
��	
������CL���;

5) %'T+�8, 2�]V[��
, UA�%\9 TCK ���, +<DON��
������]
`��
, 
)���
�*�
. \"15 KD � TCK ^.&9^a, 
)���
��	�&9�$
FWI.

4 =z)Gt=>

4.1 XH^I
:V%B_W)_`a 4S X[b�`W+� 70 &@5��, Q�Y\baÆ;"", 5+_b4Z�
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175 c`c. �
5��d[a_WQE\X��4�K�(8Æ;5Æ, ����]B PMC (����L
.) EV, <�\a, ����^[, \ba, +., d��9Y#^[. Q7+c����(8
��, �$
�87��,(�23�M9��+1�M�8.

NY�R���6Y"d�8���_e+#, +<5+���
��+1, 
5^["0Le, ��
��ff����)�,(�b)��, \c\� 4S X���
M.= 12 &�
 (\ba, PMC #), 16
�JU�
 (Æ"��	�, 05��	�#) �� 64 ��3�� (d�B+., QE/ÆY#). 3%F��

, �
���Æ;U], ��, A T>�
, K T>�
, T T>��. �`e��	F, ��DO>�
#
B 4 FJ.
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4 4 ��dJ567
4.2 TCK Æ@eKLMEw

>�
,(����M9�.2�
���B��*	V�+1�M-1,��9SM����'��
4. 	�, A�fE��, a/fM�,(�
bd��	���
UJ�+1��-1, �T%Æ�[OS
M�4!�. %%-K5#L�, ��5#>O, �
�1�&���
	��H
 [1], ��
��N���
�
���	�����* [1]. TCK 3	>�
���QA��-7�
�	�%�������$�
,(, 	Z��C5�
�����CL. N4'., ���R-��%�	� 4SX����LeSc�-
47�, <�_W\aF�f�05�Æ", \aNY�	�ScWI&���Sc,(, 3Q����^
[Y$Æ;6�. ����Le�R-�[Æ+��EV���5+���
5��, �Sc-�+#'E
Y��&������R)�, R�_W\a-4\ba 4S X5+��)����\Y.

�-ZH 10 &�d��	Yg� 4S X��, [a:f>�
5E'�, !1 ORA Æ; TCK �;2,
�������R-�� TCK .26Y#> 1 FJ.

g 1 N��OhPQFRSiT TCK {j>UVWGy
 �e� P01 P02 P03 P04 P05 P06 P07 P08 P09 P10

 �fg hg ig �h \j ]i gi hh jh^ hi kk
 � _!� 87 109 99 103 119 107 84 110 110 118

TCK 0.594 0.719 0.656 0.719 0.75 0.703 0.594 0.734 0.734 0.766

R2=0.972, P = 2.55069E−06 < 0.001.

lijl:  ���kj`lma.

0�.�8,(J, bEYM9&���R-�� TCK ,(
n�m����, A����CL (TCK)
	Z=S����R��Le, +,(<�H;.
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4.3 ,-|}XYZ[\]^_n`ab�Moc
ZH`e�� (UG P01) Æ;Æ44+1�8. %+��>�
!1+1ELÆ;$�+1, \RZ

�[42<��
N��
 (AK) ���
AD" (KD) ,(. Z�+#kJ, +�� KD ,(� 41 2
<o2l�. %�
N��
� AT , KT #�
43!1 ORA �).2�2<� TCK A, 7� KD �
TCK ���#B 5 FJ. Q+BHc, =5 KD �p#, TCK Rp#. \;2, KD � TCK ����6	
0.921,8� 0.01 CL:kp��, [O���
��	������CLm��. 	�RM9 KD ,(�<
��. 	�0:29, TCK 3d=5 KD �&(�&(, �8"7�: 4��
n�^e��, �
�4&2
<�f&2<�2��
3�4�	q9Q;��; *��0:2<, 0&�
��&g��Q;Æ���

, %����CLk���. �$, ���
��	��&(�&9�������CL, 	�	WI��
�	���.

0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.30
0.55

0.60

0.65

0.70

0.75

0.80

0.85

TC
K

KD

4 5 TCK T KD de4
.�, �
�����
�AD3dhÆ��, J���	����
FA���
�n�O?, �	

��
N��	��
��R%���
%7�
���, Æ�%'�
�
���
�AD. ��R��
�, �
�
�$�3��Æ<�, JU�
�	�qH	J��A����F]`. F#, \ba����
��+.^[�+.�
, R����gd�^[��d��
. �-:F�, Q7+.�d���rJ^
4��i+.^[�d�^[, 8+.	��d�	���Q+.'�d�']`, ��->��
���
�
�ADbm.

Q7�
��Æ<AD,���i��<&nI�,�
AD"�o2l�A,-�M KDl�� 0.260,
TCK l�� 0.844, >J�+������
+1�, �
s�AD"������CL�\9A.
4.4 VxDEoc

`e���DON��� TCK q� 0.594, ����Le�j, A�%'�
��&9�
	�, �&
(����CL. 	�
��A�NY�o���A������JU�
�	�. %7[&���
�
m, �:�
%����CL����"b�, ��:�
�%�m��'n��k���. -%A�po

)����*�
^>�]`-:�*�
��*�
, 	�O\�
�� (kH) ��*�F, 0�	�
��
�����9
&9��5p�,!.

1) �*�
��*�
�
)'�
+����
s�ADLe� TCK �\9A	 0.844. NY�(�;"�M':, 2�]V���


2��( TCK �\9 TCK �O, 3%+OA�\9 TCK r@A2��
 K % TCK ����", ��
#B 6 FJ. �8Hc, % TCK ��\��(T��
\R	 K303(]l��	�), K301(Æ"��	�)
� K304(05��	�). [O�+����nI�, ���
�!I%-T��
Æ;���lq.

+<DON����
N��
������
, 
)�����*�
. ��m�MT#�: t�D
ON��, 	��Æ-T��
	�����*�
; u��Æ-T��
�4, 	J��A�-T��

(4�, >��T�) ���, ��65o2T&�T&�:��
	�����*�
, A�����*�

��, A�$Flq��Lm. ���8c> 2 FJ, �� √

T>�
]`+�
, T T>�
J��A
�-T��
 (4�, >��T�) ���65.
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4 6 Nf~g (K) s TCK >hitu
g 2 dJ�jdk~glmnopiqPQ

A01 A02 A0201 A0202 A0301 A0302 A0303 A04 A0401 A040201 A040202 A0403

K301
√ √

K303
√ √

K304
√ √ √

T 3 5 0 12 0 0 0 8 1 0 1 0

Q> 2 H�, A02 (vr'��) � A0202 (����Dn) >&�
^>r]`&T��*�
, 	�
*�
. 	�, A01 (_W\ao)A), A04 (\ba) >&�
^>rk�]`T&�*�
, 	rJ��&
T&�T&�:A�-:�
���, 	�	�*�
, 3�+����*�
��, pv&�
����
�CL. �$, A�%_W\ao)A�\baÆ;$Flq, qGn����7���3]`T��*�

, q�&9�
�����CL.

2) �
��	�&9�$FWI

0 10 20 30 40 50
0%

20%

40%

60%

80%

100%

KD TCK

4 7 KD n TCK rstuvw
\a�M':���
6, 15#B 7 FJ� KD � TCK ^.&9^a. Hc, �DM 50 2<�, KD

�w4WI�&9AwDA� 60%, w*WIo2 90% �:, [O�
AD�.�
�����@���
��(b, ���
(b���%7����CL�&9��$�. �wTWI�(, TCK =5 KD �p#
x�xap#�Ær, 8p#r"b�, ^.&9Ao2 80% �:. 0wTWI;O, =5�
AD"�p
#F!!�����CL�&9s\bn, 	�, �
AD�s"RB<Bn. U4R9O���
���
$FWI����(b, $"%������CL�&93Bsn. �$, ���
�f$��ty�5(
b���, �)�%'
)�����
	���Æ;%%��lq���, �&9�
���	�, q9
�������.
4.5 xy

�:-7>�
������+10*, ZH&_W 4S X��%���
��	�%����CL�
��Æ;&;", �9, -4��M�8, +�#�:

1).2�
����>�
�-7���+1EL	'EY46����, �
��
�
���$�
����%����CL���D�::.-7>�
�+1'�uo&%�������t/5#�,�



� 5� ���, �: �'()�� ���!*� ��+,�-.!�� � 1259

r�, %�
, ��, �
#$	4&����
���, 5#����$�3B�%�����da�D�
��, %047
������6'��'E����'�-1.

2) -7�
����
��	������CLxm����. %'�9,(M9��EL,(M9
C�, C5�
��	���
AD",(�����CL,(��("m��, A=5���
��	�
�&9, ����CL�&(. 	Q7�
n�^e��, �29H	n�u
��, n�da�D�Ær.

3) �*�
%�
����CL�����kp�, -7>�
�+1'�	��
)-:�*�
.
+1�MC�, %'.2���
%����CL�pP", AtV�
%+#����"�8, H
)�
*�
. -	�
�C�9
�%%�lq&9&��\Y.

4) ���
����	�&9��*WI�DOWI, 2o4�WI"�
��%B74&'	l�
�CL. �MC�, C5�
��	���
AD",(%������CL,(�����da�D��
�, 38�$��DOWI��kp��, =5�
�vt���"28sn. ++�[O����DOW
I�.��ty15�DOWI��
	�&9��*WI.

5 z{|

���
	������
���$��C
�, �
��	�, ���
���. -7>�
�+1
'�_u&,����
5#�q����55#, v$�
D9���
������$�#Wu, 0.
2�
������	$�$M, %�
, �
���$	4&��
����, %���
��	���
���CL��Æ;;", 3Æ44
)���
��*�
, �*�
��*��WI, 	5#���

��9
, ����9
��
	�&9&9&�����PH, R	���%'�
��]K&(��)
�?@&4/���'�.

y}~�

[1] Moon I. Destabilization of adversarial organization with strategic interventions[D]. Carnegie Mellon University,

2008, CMU-ISR-08-124.

[2] Gordon A F. Ghostly matters: Haunting and the sociological imagination[M]. University of Minnesota Press,

2008.

[3] Chinowsky P S, Taylor J E. Project networks: Leadership, learning, and development[J]. CIB Priority Theme-

Revaluing Construction: A W065 ‘Organisation and Management of Construction’ Perspective, 2007: 54.

[4] ���, rz, wwx, �. �%�� ���)�sx� {�v [J]. yy�!!m (���!z), 2011, 39(6): 930–

934.

Li Y K, Le Y, He Q H, et al. Large and complex projects organization social network model and empirical

study[J]. Journal of Tongji University (Nature Science), 2011, 39(6): 930–934.

[5] Chinowsky P, Taylor J E, Di Marco M. Project network interdependency alignment: New approach to assessing

project effectiveness[J]. Journal of Management in Engineering, 2010, 27(3): 170–178.

[6] ���, rz, wwx, �. �' SNA ��� ���z t�� { [J]. /����"0  , 2012, 32(2): 312–318.

Li Y K, Le Y, He Q H, et al. Complex projects organization power quantification and empirical study based on

SNA[J]. Systems Engineering — Theory & Practice, 2012, 32(2): 312–318.

[7] Maurer M. Process optimization by DSM-based modelling of inputs and outputs[C]// DS 68-1: Proceedings of

the 18th International Conference on Engineering Design (ICED 11), Impacting Society through Engineering

Design, Vol. 1: Design Processes, Lyngby/Copenhagen, Denmark, 15.-19.08. 2011.

[8] Charrel P J, Galarreta D, Charrel P J, et al. Project management and risk management in complex projects[M].

Springer, 2007.

[9] Lyneis J M, Cooper K G, Els S A. Strategic management of complex projects: A case study using system

dynamics[J]. System Dynamics Review, 2001, 17(3): 237–260.

[10] Chen Y M, Wei C W. Multiagent approach to solve project team work allocation problems[J]. International

Journal of Production Research, 2009, 47(13): 3453–3470.

[11] Zafra-Cabeza A, Ridao M A, Camacho E F. Using a risk-based approach to project scheduling: A case illustration

from semiconductor manufacturing[J]. European Journal of Operational Research, 2008, 190(3): 708–723.

[12] Teo H H, Wang X, Wei K K, et al. Organizational learning capacity and attitude toward complex technological

innovations: An empirical study[J]. Journal of the American Society for Information Science and Technology,

2006, 57(2): 264–279.



1260 / � � � � " 0   � 36�

[13] \u{, v�w, z{(. ��!*� |{!�s%�� [J]. ��!m, 2008, 5(2): 212–217.

Gao J S, Mao J J, Gu D Y. Research on the comprehensive evaluation model of organizational learning capabil-

ity[J]. Chinese Journal of Management, 2008, 5(2): 212–217.

[14] Tohidi H, Jabbari M M. Presenting structural equation model for measuring organizational learning capability[J].

Procedia Technology, 2012, 1: 586–590.

[15] wwx, x}, yz|, �. �' TO |z� ���w}~�� [J]. ����!m, 2013(1): 127–134.

He Q H, Luo L, Lu Y B, et al. Investigating project measurement complexity from TO perspectives[J]. Journal

of Industrial Engineering/Engineering Management, 2013(1): 127–134.

[16] x~, �yz, }�{. �'{|�|)���%�� ���|}~}�v [J]. /����"0  , 2011, 31(10):

1966–1973.

Yang J, Chen Y W, Shen Y P. Interdepedent network based risk analysis of organizational structures for large-

scale engineering project[J]. Systems Engineering — Theory & Practice, 2011, 31(10): 1966–1973.

[17] Frantz T L, Carley K M, Wallace W A. Computational organization theory[M]// Encyclopedia of Operations

Research and Management Science, Springer US, 2013: 246–252.

[18] Hanneman R A, Riddle M. Introduction to social network methods[R]. Department of Sociology University of

California Riverside, 2005.

[19] Nagurney A, Wakolbinger T, Zhao L. The evolution and emergence of integrated social and financial networks

with electronic transactions: A dynamic supernetwork theory for the modeling, analysis, and computation of

financial flows and relationship levels[J]. Computational Economics, 2006, 27(2–3): 353–393.

[20] Carley K M, Filonuk D T, Joseph K, et al. Construct user guide[R]. CASOS Technical Report CMU-ISR-112,

Carnegie Mellon University: Pittsburgh, USA, 2012.

[21] Li Y, Lu Y, Li D, et al. Metanetwork analysis for project task assignment[J]. Journal of Construction Engineering

and Management, 2015, 141(12): 04015044.

[22] Lorscheid I, Heine B O, Meyer M. Opening the ‘black box’ of simulations: Increased transparency and effective

communication through the systematic design of experiments[J]. Computational and Mathematical Organization

Theory, 2012, 18(1): 22–62.

[23] Carley K M, Lee J S, Krackhardt D. Destabilizing networks1[J]. Connections, 2002, 24(3): 79–92.

[24] Hirshman B R, Morgan G P, St Charles J R, et al. Construct demo input deck[R]. School of Computer Science,

Carnegie Mellon University, 2010.

[25] McPherson M, Smith-Lovin L, Cook J M. Birds of a feather: Homophily in social networks[J]. Annual Review

of Sociology, 2001: 415–444.

[26] Hollingshead A B. Perceptions of expertise and transactive memory in work relationships[J]. Group Processes &

Intergroup Relations, 2000, 3(3): 257–267.

[27] Carley K M. Computational organizational science and organizational engineering[J]. Simulation Modelling Prac-

tice and Theory, 2002, 10(5): 253–269.

[28] ~�}, yz|. ~�~��s%��{�g0�{� |� [J]. /����"0  , 2014, 34(2): 382–391.

Wang H L, Lu Y B. Overview of computational organization model validation concerns and its methodology[J].

Systems Engineering — Theory & Practice, 2014, 34(2): 382–391.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


