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1 -Ward's minimum variance
2 - complete linkage method
3 -single linkage method
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Clustering Methods:
hierarchical kmeans diana fanny pam clara model

Cluster sizes:

45678910

validation Measures:

4 5 6 7 8 9 10

hierarchical Connectivity 5.0940 11.4206 18.6770 23.9052 27.4980 34.7544 39.1210
Dunn 0.8426 0.9724 0.9807 1.5102 1.1296 1.0241 5.2738
Silhouette 0.5262 0.6766 0.7900 0.8843 0.8858 0.8964 0.9640

kmeans connectivity 5.0940 11.4206 18.6770 23.9052 27.4980 34.7544 39.1210
Dunn 0.8426 0.9724 0.9807 1.5102 1.1296 1.0241 5.2738
Silhouette 0.5262 0.6766 0.7900 0.8843 0.8858 0.8964 0.9640

diana Connectivity 5.0940 11.4206 18.6770 23.9052 27.4980 36.2298 39.1210
Dunn 0.8426 0.9724 0.9807 1.5102 1.1296 0.9296 5.2738
Silhouette 0.5262 0.6766 0.7900 0.8843 0.8858 0.8897 0.9640

fanny Connectivity 10.4627 16.1131 21.6052 28.8615 31.1615 37.8849 39.1210
Dunn 0.7892 0.6875 0.7855 0.4092 0.7868 0.4218 5.2738
Silhouette 0.6626 0.7049 0.8071 0.8177 0.8949 0.9317 0.9640

pam Connectivity 10.4627 16.2266 21.6052 23.9052 31.1615 35.5282 39.1210
Dunn 0.7892 0.7201 0.7855 1.5102 0.7868 0.7313 5.2738
Silhouette 0.6626 0.7042 0.8071 0.8843 0.8949 0.9625 0.9640

clara Connectivity 10.4627 16.2266 21.6052 23.9052 31.1615 34.7544 39.1210
Dunn 0.7892 0.7201 0.7855 1.5102 0.7868 1.0241 5.2738
Silhouette 0.6626 0.7042 0.8071 0.8843 0.8949 0.8964 0.9640

mode Connectivity  8.5206 13.7488 21.6052 23.9052 31.1615 34.7544 39.1210
Dunn 0.7935 0.6912 0.7855 1.5102 0.7868 1.0241 5.2738
Silhouette 0.6635 0.7285 0.8071 0.8843 0.8949 0.8964 0.9640

Optimal Scores:
Score Method Clusters

Connectivity 5.0940 hierarchical 4

Dunn 5.2738 hierarchical 10

Silhouette 0.9640 hierarchical 10

PAM FUNNY DIANA K-Meansc il o awde 3,5, 5 (gl = V.g,,ij\ Cia
VB F s s il A5 S 515 0403 3,4e Waesls 5, MODEL 5 CLARA
) ol Sl o3 w1 Gl it 515 6l slagns s ST L 1 Laesls 3 4
ol &1, ¥ J gl s QT@L}-S,g;,?agu;wm)l,-;lp;dVand 393 Gt 3 05037

el 0k Sy el Jite Sl edeT oy p3lie o g e pl 3 ol
ddo Gla fgy 4 bae Law el jldis p S oS das o Ol dol> olas

A (g sk 5 013 Lastls 5 Sl glad 5 lgx K143 DIANA 5 K-Means ¢ 5 o



af sal d‘AeJLwie(,.&::J'?»JLN‘Wg,,LJ_:MQL,JUM 1

..,U)\:uuijjwé\&j}asd}illjz\)gjﬁ-)\.\b
5 AS o B Sl dlde gy 1) besls luad s Sl A e R LBl S
03 5 slad s ler @S dils o adigt 03 L Llea |y Laesls 5 3 e claad s

el odalie LBF s 505 (69 slad 5=

o T T
@ ‘ P
o
[
g o T 1 |—_
s -
o
1 o g
o
iy L, [TTHYITTTT T T (rTTT T
ONO— OODHO 0= NWON (OWVNINO~OTI-ONO©IW| (OF~O©ON—®
NNAN -0 - O SN0 [0MO0 0 OMININH AN [NNN=—0O
233222332332 253Z22233232323222== ===23=2

plx5 95050 419905 (59 Laziw Weg S uled :F 41090

S8 5 bl o

S )50 4 psgie ol Dl (b ¢ iris b5 5 Sas o sgie (5le Bl sk 4
andllan onl 53 o ploil Glad g o ol 53,5 asutie 5 el (slaailse g plas
.J;;M&J@M&E(J{&fcj;)tﬁ):&%ﬁwsbwSsbou.s

ol y Cas o315 QU  gomints B (guiog S il 595 5l ed sl dm 0553 (ladomins
939 Mo baamin Lo Sl paseie ) shy (U e CoiS MB2 4w &5 (6 ol (F 15 55
S5l 4 by e 5l o Ls g adits BB sl dm 53 13 K505 8 53 0pl pesdle
4 o el s 53 5 s i So3T 8 Cands 4 bg e Sola 5 Ay Cand
(255 Shaor 015 o 1y 63 Shas dn pl 5 Sl Gt BB (o575 5 L iS
15 0T 0 413 505 45 Wikt (ISl 5 ol el asline i b 35 3lal 5 Lnadl go sl 305 ol



\Y ...6351}3516?&@&))@&&6@@}56:&;:@\&@%

(Gopos Juloni 3l ol ) (Sriwo (gD S (60 Slos Slayl Juo :0 Hloges

(Sl @3 Sas dnd Hlgr s gro Gbaas s cadllas ol 51 Jol> =8 bl
S sl e le 5 ad s Sl e Jbos Sles dad s ooeelns ) 5 (63l ¢ 6,

33 g s (SIS e 3 5 iy 3 (B p oo Sl % 5 315 58 Lol
Jols 5 3505 05Lal CudST 5 L dnn 5 (55T 5 )3 A ol ge 4 (65 3 Shas A
3503 Ll oo 530 5 Jpamn csid 5 T3 dam 53 55T 5 Sl oo o Al ge 4w
3p50 L5 oo Bl 350 b (B b il DY seames din 50 L g ) 5 ST Iy



Af 5ol ‘\”AeJLwiev.mk»JLﬂ‘W;,iﬁ,uQuUu YA

o b oS a8 s yls oLl adkie slaml s 4k Ol 4 cgolasl s Sles A
AT 4 VS sl sl b b 315 55 e e 55 Uzl 2131 ot
«ﬁ; 6>, Shas M.M:@)l}ﬁﬂbw\)%:wﬁ\jgbﬁ@ Sg sl g
5 asls o)Ll b bes ;s Gladis e D & S Sl el
STy s 4 e Ygens ato ani b o doly @3b5 sl Sl o T
Csllal 63 Shas A ol 4 a5 1 005 o it Caneks 53 G 5 J b 5 mio
Slrosls .l (655,00 aibin Hll arw 5 5 Canb 4 SluycwnT J 287 5 ghte 4 baad =

355 OT 0955 53 (glad) 3o 3 g2 5 0kins Ol dms !



V4 ...6351}3516};&@&))@&&5@@}56:&;:@\@@&

@L;o

0L, asglews g laaol , (olad gt an i (laofg 0 (\WAA) - Cldazes 58 9 T
Ol e S el 5 S S mlo Ol

éf..a; éi:i O ol S5 0 (S el L;ua;/;‘j_.bu’(\\"‘\' ).Cc&n}a

Ali, M., & Peerlings, J. (2011). Value Added of Cluster Membership for

Micro Enterprises of the Handloom Sector in Ethiopia. World
Development, 393), 363-374.

Aziz, K. A., & Norhashim, M. (2008). Cluster-Based Policy Making:
Assessing Performance and Sustaining Competitiveness. Review of
Policy Research, 25, 349-375.

Beckett, R. (2009). An Approach to Measuring the Performance of a
Large-Scale Collaboration pp. 4.

Brock, G., Pihur, V., Datta, S., & Datta, S. (2011). clValid, an R package
for cluster validation. Journal of Statistical Software (Brock et al.,
March 2008)

Cagnazzo, L., Tiacci, L., & Saetta, S. (2010). A Framework for
Evaluating Enterprise Network Performances pp. 41-59.

Carpinetti, L. C. R., Galdamez, E. V. C., & Gerolamo, M. C. (2008). A
measurement system for managing performance of industrial clusters:
A conceptual model and research cases. International Journal of
Productivity and Performance Management, (575), 405-419 .

Casanueva, C., Castro, I., & Galan, J. L. (2013). Informational networks
and innovation in mature industrial clusters. Journal of Business
Research, 665), 603-613.

Chiffoleau, Y., Dreyfus, F., Stofer, R., & Touzard, J.-M. (2007).
Networks, Innovation and Performance pp. 35-60

Das, R., & Das, A. K. (2011). Industrial Cluster: An Approach for Rural
Development in North East India. International Journal of Trade,
Economics and Finance, (22), 161-165 .



A 5ol @A o)l (oad s Jlo pmis Sy pte Sl Y

Eisingerich, A. B., Bell, S. J., & Tracey, P. (2010). How can clusters
sustain performance? The role of network strength, network
openness, and environmental uncertainty. Research Policy, (392),
239-253.

Han, J., Kamber, M., & Pei, J. (2012). Cluster Analysis: Basic Concepts
and Methods Data Mining Third Edition, pp. 4 .Boston: Morgan
Kaufmann.

Hu, Y.-N., Chou, J. C.-L., & Hung, C.-L. (2009). Developing an
Effective Industrial Cluster from Strawberry Farms: A Case of Dahu
Township in Taiwan ,Washington, United States, Washington.

Hubbard, D. W. (2010). How to measure anything: finding the value of
intangibles in business: Wiley. com.

lonescu, D. (2005). Social Capital: A Key Ingredient for Clusters in
Post-Communist Societies In J. Mohring Ed.), business clusters:
promoting enterprise in central and eastern europe (pp. 33-56)

Jin, X., Kim, S., Han, J, Cao, L., & Yin, Z. (2011). A general
framework for efficient clustering of large datasets based on activity
detection. Statistical Analysis and Data Mining, (41), 11-29.

Karaev, A., Koh, S. C. L., & Szamosi, L. T. (2007). The cluster
approach and SME competitiveness: a review. Journal of
Manufacturing Technology Management, 187), 818-835 .

Lebas, M., & Euske ,K. (2007). A conceptual and operational
delineation of performance

Liangjian, W., Qiongfeng, H., & Hu, W. (2008). Industrial Cluster
Upgradation of Regenerated Resources in Miluo City. China
Population, Resources and Environment, (182), 35-39.

Marshall, A. (1920). Principles of Economics. London: MacMillan.

McDonald, F., Huang, Q. H., Tsagdis, D., & Tuselmann, H. J. (2007) .Is
there evidence to support porter-type cluster policies? Regional
Studies, 411, 39-49.



A ...6351}3516};&@&))@&&5@@}56:&;:@\@@&

Neely, A. (1992), Business Performance Measurement: Cambridge
University Press.

Porter, M. E. (1990). The Competitive Advantage of Nations. New York:
Free Press.

Porter, M. E. (1998). The Competitive Advantage of Nations. New York:
Free Press.

Sélvell, O., Lindgvist, G., & Ketels, C. (2003). The Cluster Initiative
Greenbook

Stimson, R. J., Stough, R. R., & Roberts, B. H. (2006). Regional
economic development: analysis and planning strategy: Springer.

The R Foundation, The R Project for Statistical Computing. Retrieved
11/11, 2014, from www.r-project.org

UNIDO, www.unido.org. Retrieved 2011/6/10

Villa ,A. (2007). Analysing industrial district performances: A structured
approach. Annual Reviews in Control, (311), 107-118.

Villa, A., & Taurino, T. (2011). SME Networks and Clusters: An
Approach for Their Performance Evaluation. In A. Villa Ed.),
Managing Cooperation in Supply Network Structures and Small or
Medium-sized Enterprises (pp. 65-87): Springer London.

Wang, X., Yan, Z., & Bai, S. (2012). The Constructive Research on the
Evaluation Model of the Industry Cluster Competitiveness. In L.
Zhang & C. Zhang Eds.), Engineering Education and Management
Vol. 112, pp. 277-284): Springer Berlin Heidelberg.

Wikipedia, http://en.wikipedia.org/wiki/Externality Retrieved 15/6/2011,
2011

Yu, L., Yu, W., & Wen, W. (2013). The Empirical Research Between
the Financial Industry Clusters and Regional Economic Development,
Proceedings of the Sixth International Conference on Management
Science and Engineering Management Vol. 185, (pp. 329-341):
Springer London.



