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=2 T M=
AE =oe=M O3 oM 252 XY SAH fY &2 oI

1. XS SHAEQ| HE A Tlehiry

1) XG4t S2{AEQ| Ho|

R SRAHE Hofohs 7] AFEL 7R B2 MESR YiRolA
o] 7157 ARt XYy ARE %Alﬁ}ﬂ °1E}. FoAH Ao disEERl gl
Porter(1998, p.197)& “edd=o] Q& 719, 359A, ABla 33%} #EY

T AAA, RQ71B(s), FHg3], FEQ1B71E 5)< XA T olzt SEAF
£ ZJoJgict. ¥, Roelandt et al (1999, p.9)2 “BUSH 7Ex|AREl| Fofoh 75}
A BEYEE] e REY HEST 1/\ BlE Aostar et ol
Porter(1998) 2] Z3-¢-Xtt PAQl Aojet & 4 it
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H, HAAAE 225k Y% (Dicken & Malmberg, 2015)2 A%H ¢Fo| ti2r
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2. X[t S2AH Tiefo| P2t A4
1) SHAE FIsko| HaH

[eX=¥N =]

A= 2eiaee] K TRk S BALS SR TI%e] AR 1

el g AEe APEES AT 4 e B3 wst o] 2el Bajt
g 4 ik el o]l f9e e Fuske o] olgle ee Zeaso)
RN 54 ZlETxe] 7G5S WA Bl B8] gl of
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ol & é\féoﬂ/ﬂ ‘“—V\ELJ 7‘]9}4"401]/\1 N H% F SlE gy 9aF 7
H#=3H(specialization), W¥Sk(internalization), IA1d(hierarchy)®] M| 7}X] @4
= ol w=olskalt g
R, X9 FHAHY oS Aldslal XAH 71ed] i sk &
AE] Hako] dale wRk EXfS Aolrh M2 7e3 ofoltolE Aol Avlish=
AELERS] R Zljolut, o HAVHHS] FEREDZIEAE, ML A4
o] §4 52 BT STAHY ¥t e giske dalge= A8 4 Qo
T AL A A9 STAES] §iF|
£ opIg 4 Ao, FAEe] o] AAE dAlEe STAES] FLldut 3
B85 AAsks ol 24EI)] 94 FRER olof|, 2 AEoME STAE Wil
M=l QAES A d2sk(diversification), 9JFA7] (external linkage), ©1&/3
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(disassortativity) 2] Al 7FK] 842 4=s] =2l513c}

3 2-5 | SAAE| Fsfo| T HA 201

Z 55} v Ao ara o B ARIFA
70 7% Aelrt &34 Ssigoket
Fel7zrh s 3 (Al

TH2}3) : o) At 71z kg
HzA o7 YA 22 1%
H?J]é} 2919 70| YRS B A (Al
A Aok
BEIY rEe
xS .
PRI 9 () ELAZ]  yeg)me) e 2o}
27|k AL SR BE AR,
olsfahA|, Al=rt A B (A=)

SJHGA| : SEos ool AT AR S

2220 2 SISk BT AL IEAA

Sejarie) S Hhishs 7Y @S

O]A_ﬁ et 1S E]
ol e, e
23} 70} 719
7ARI AAIS B30
Z2140) SANES

shas 3 (@41

Ligad
vs QS|

A= MAHAE Ay

2) 23K specialization)2t CtZteKdiversification)

Ao Felselo] ARsler FUARE ks 719 7|BEY 7)gTmct A
Ko B Feje sk WS oulsich FeAE LR PSS W

HEREE Fa e e Mz 7163t RS S0k BYsiel AT 7]
%7 %% (technological convergence) & AP Biek. Thgol, F7) Adf 2
TS RS o EREo RiEsh] Sie] 71eH SRS 20| UE o
9 SBE SN, AR TAT 4 sl TR BIREE Y
gk o] g ARsle] WYL Bof Al 2 e

(synergy) FoE TSR 4 & 2 ohfel, IR el e Aozt 7
M SAEQ e BRY S

Selare] AESE B BaEe 4 URIAS(Q; Location Quotient) o] e
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£ o] ST T, AEHIY ATER dediEy|ole AAor FHRL ofv|
£ 2= Uidold FYEQl ool AEskE Ao wl, dFTEY BAEes AR
oF Ip7ge] o dolxt difet ofsiE 4 vk SFUFT 7|9 Aol AA
AL shEEte A2 7 277t glof ZIeAR] fAMdo] HEER] et A AiE A
AHERio] Jelt Aes 22 535k apgo] A=A I gl Aol
o} o, F5UTl St XAS7|H R ol Aest A=t HEEE 4 &

AEe] E7o] Adolgt Wgre 2 Wdwlo] Qli= A7} ool sigsict.
o|Ae] =ojol THH ATFARZA, Rigby & Essletzbichler (2006)= nl=2] 37}
AZAE(S7FE, AE7IA, $&8 o5r)7)) weapgds B8 d8shs 53t 7]
=% 49 (technological convergence)®] 78S ASoIYT 0159 A= ARt
73] wet FYEF HolME 22 Kol YAxIEH 71952 ABib7l&o] fARE
22 $Hohs W ohE X99] 7|9718= A& oA o] F7IRke WA
. & S7IE ARGT HolMxe SLxIYGel dRIEH 719E
5 &ofl vl Anl-71Es TYsHA =i olet Ak SHou 7ol FRIsHA
=)7] wizel 245 71&5 fAMdo] Aelechs TEot) o] 22 7IEH e
| TRl F&S njx]al 224 25713 AREH] 9%
= AMQl 2 0)E (path—dependent) BIE of7[s] GA] IHAZ 4 = X5

H/J(Rigby & Essletzbicher, 2006)3HA] k.

AEshs 7Rl ARE Eol Gl eS AZlel, ZI9H A4S 7t A gS A
Aol 5 Zejar A s

o] a8/d< Aatske dl 71ofet. HEShs 2= 2471
=
o

SRl S oulsheu, o 2o B}

2

—
o] 7]&3} AFZAE} ©

il

SEAVS, lEeR 5ol Bl g
< el FHE SO Y ARE FES T Ao Hike olgold
a3k o Uoprt, B3l 7I9E2 A Uleld Mze] gk Hi/de 723l
71E BHE eroEA AR FAEE dkslslal AlaE HAY] aedE
Mg = ok 3, AR S Fe 71 AXA AR FT 71dES M
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25 ¢ g7 dSstaL olsid 4 Al Q*’, HHEAQ) %;75.}%-4 AaEA ToEQ
A2 (trust) 2} WA (membership) S =85k ©ch o] Z+
of| 713l A71A o]l FRteh 29 %ié Ae FFAY 71s 11*—3}“?—, A TF 2
AEX](tacit knowledge) S 3-foh= Ao| 7Fsslik|l=t| o] &
A AREoEAM Hile] Btow #RERi

T X FEAEVE B8R RAUAAl AEskE B, 7Iewete] o5
Srldo] Aeitd o Avke A JA| BEEoof jit}. 714 1+ 1A - QIXIF A7t
o Frh= AMS BE8%Q Aezkgol] 7hsshths Ale Yulskes BAldl, AeEkE
& B0l A= A4S G5 o1} glcks &S 9ulsh = i (redundancy). &
AURIA HEeie S4B Aoz MER 7leWehs fesh]Et 71E9 7]

w=ol,

Tao] Walo| tfst 9IS Aokl =707 &g

|

o ek HAE AFAL HRE ofeHolE Bl FHEed, o] 22 FEE W
Al oAl 7%t TAIY (strong ties)” Bt /o] Qe X GiE £ =5EoHA A
A et IAY (weak ties) oM YSHTh= Aol FAAAEISte] o8 Fgo|tt
(Granovetter, 1974). tjF/do] X %ﬂi\fﬂoﬂ/ﬂ“ &5 Alle] HAAIM &
ERAQI Ylo] HE 4= QIS W ofdz}, H|RS BE UloM® M= tE 7]e 1)
girfelo] Agolal FEst MR BRES @7l fxlsks dl 7194d 5= A
Hr}

AEstet ot zhe Aos 1efd ol HAHY XERE fleite Gk

wgo] Zosk|, olet HEs] AAX|EE EdolM Fsle Tido]l At
(related variety) ©|cH(Frenken et al., 2010). &33¥ E}'Oc}:}\é% Rt o] HAlHdzko]
R&EH oz ZHE7] eire 7165 o= AA
BZshE oot ATt TS Ak :% ME2 SHAE7}F T3/l
K Edsk= Ao| ofzt 7|E —?7?— =]o] QE TieRst Bae] deks FrH o= A4
Ao A sk "Hoks A Axshal itk ol w32 S7E ] FElY
D55 oF 7 BAE %%@E-‘?—Ei ASHA| =]
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7F AU B9 osld 4B AT S FAl] dEdt

3) L5 2Kinternalization)2t 2521 A|(external linkage)

SHAE7} Wk oM 7]|ASS ETAH viZolA SESH Alde FA
g ¢to2 £+ RSt B S FsgetA Hit SaE Ue Z7|olls iR
715 deollN Bojg 4 Hof| Qi oj7do] BEolct Iyt SRiAEvt s
Z 719E2 283 715s JUE fXIsHAY S/dsHA Eo dElE, A9 apgo
AR FFHASOl 8 FEAPE AR STAHE AMPES oFsHA EHA,
Y = B9l FAREY TS viE A FEREe] STAH
O AREPEE Aol tiE shHo 2=, FRAH U FAlHEe)
Zo] A=A AF7IFES] FEAETT dS0HHA K ejFolM 3T At

a= Stk o] &2 o] AlslEas S8

TAIshE 71EEE A9 QR ETh= UR UES 9] YERE =olA Hoh

F3t e FHAHY 7]ss 1ksolal P Afole] AEEE S AlEts ]
el R og atElE IPgolnt. 53] 7|E FES 7IedAls FXIg Qo]
24 YETI} 2= 58488 AxaliIgth(Saxenian, 1994). Bathelt et al (2004)

2 71980 B2 7ol ARSI A F/dsivie 552 A, &8 e

Of

A, A=, 7led T Fo] Bt M7Ies e oE Hashs o] 583
Hi7go] He AxsIth olME AYueEts FAchs ASEES BAIRIEseIM =
Kol Bg] W 7]€74>(locally embedded technology transfer)@} Aghcl o]59]
= X oJReto] XA uFe BARRH JEE FE AL Y= ¥ XS YoM
o] tfHF o]l vl ZAIFR] wF= AERR (tacit) &8R- 7PEE7] BAle] EsH

RalE Hgehs 9 Z3bdo|ch(Brown & Duguid, 1991). ©&¢], WRsld YES
= AREAY RI&/go] GREA, oAl ek xEo] &olsh, AdTie] &

T dIEoP] foke A el A= (trust) AR2o] d&she o fEidh 2318 AlE

24



sl ek
o, SeAEp} HeR Fele] KNS B0k S X1 U A ok
o} x| ol 7]2te] AAZ FESR= Zo] BascH Ter Wal & Boschma, 2000).
oF avilol] et et o), SeiaElo) Wie] WaAxo AESl) WYL 43
She, ARV} HDUSE LR SR Potel g Selag Tl ol
Kol Holrlelels HE o5 4= Itk WA
72 VBt 4omee o MGtk Al
o] gzArgo] 710 714, A, Bl (routines) o] WIS BRI, X 9%

71 o AES 71E RAAAAE =AU Fthe Mz X149 EXE A
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m
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e e tﬂ 719 4 9l W, R iR vEQA] XUR|A ofEsk=
g0l £

ints
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gkz
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9%—9}4 ESISE PR GRISY] Sl SlwAQl el A
1

SHR| ot AIAAHA fAl== 5490 itk Wi, %ﬂﬂoﬂ U= QH Fr|2ke]
TAGE FAIP] fleire Qs oz Hl8at =8s Felslior ot HEe], oF
o EAsh= TRt XS0l ERE 2] HsiME slig SLERF W] B R4
& AEsk sidsi 7hgshs Hdol Bagtt), o] &2 Aghs STAE Ul A
gRog Lok FAIE STIAHY  EX17](gatekeeper)’ B H3H(Giuliani,
2009). SAE] EAPZ|= K| Ui} oo 7|edEiAE ddske 7t dgs
Yol=dl, 53] Akl AZEL ], IF &2 AAd Aol e Tagtt o
& TR

A R vEATL; o HELI= AT 7150] dolsh7] wizoll, o= <
of AFE7] Hrks w9 Ae %P0l F8sIth. YF UESRTE tdRt XA

71815 AlTSHRIRE BT RIS Rvt ol FAGS RAIShE Hl B2 HlE
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o] HHETh= SHAPE Qiok WHA, Ui UELTE R|EF IR, A 524, A=
Al 7] zs] ERet 2E wgsl= d FEskRet 1 YERT XUAE B5-
HYRF UF =2of] a2k & = SHAZF whEc) olof| Bathelt et al. 2004)

‘2ZAM=(local buzz)' 9t ‘S=Eylo]ZZ21(global pipeline) 2= 7ES 3l U

T UESZS 19 e o] FAEY 7] el 8%E =53 v ok
H]|S5HA|, Bell & Albu (1999)+ W& ]E-?Jf’]} Asddas ool JAYAAE
Zotal g o] gl ghH, SRk 9 R YEL|TE XY YR VELA
HAdE AAsk= dl 7]ofgdal =5t Ul- R HEAS S 8AE x5t

At Scott (1998)> RS2k ABAAIARIS] s A Fe= 8471 X9 Y]
YES=SH X9 o] HER|TS] AHEIt o] B rkal ZE3en, Amin &
Thrift(1992)+= 283 @2 & (trans—local) HEH 7} A2E TH-okL WA 7=
3RE ] (co—evolving) BAIE Hojof o A=sISinh

o?.i
mlm

l‘ll‘ £ mE 39
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4) 2|AH|M(hierarchy)1t 0|5 4(disassortativity)

SH2E 9] YA (hierarchy) o|gF A A|AES ZEI6R= 53 (leading cores)©]
ZagEo] 9lo] skel FAFAIEC] ST |Hl ok T Yl AHiE g
o SEAH AES ks 27 sa A vESaR FRiEE
Zo] Haeldl, o7|M ti71d2 fATE skl SadAe] RS o
T oY AlARle 2 B3l BESHE AshE fVdohs dde aaleit AR
HESLZ9 Fahs Fdohs 71952 ti7IG:E oY X
FAZ 3 o e, o5 STAHY BT AlagEkt F ozt A%t
Aol 7|&wsle] Weke Muysk= sjBEA 7|58k ok

STAES AERI HEHD} 2k S35= STAHY DAl uzt dold
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o|tk(Brenner & Schlump, 2011). 124 S¥AH 27t gl 71+
oSS ookt P AR IS 26k 7les BESchs 39 o
{efiR|aL olof| AAE AAIP UIEX AT XAl AR ER X A E=
HIHCrespo et al., 2016). 53] AFsAlL, 24, ¥HeA|, HAE0] & ),
HAEGA YE =TT} 215 AE} Adte] 7HUsh= AlAR] Aol A9 Tt &9 o
= dckal ZFESPoh= T3 o] F4Eol

T3y RURIAl AatsiR] AT EE SHAHY 9483 JAlde AMalid 4= 9l
%Eﬂ, O|F Hekl] I3t S0 EA 71E FHEE FHAH Yl olFuRe F874

= ZZskal oK (Crespo et al., 2016). ©] 22 =ee} BH Jfd o =M SJTAH

.4 0]/ (disassortativity, FFEM) 0] Ut ol oFAHQI $44& 7Rl HEEo] &
HAH YoM Lot 7|15 os AAlES A=RE onfske Zidelth dlE &9,
LﬂE = FAF] diftE 79SS UESH R W] A7 dE0] EdshA dAE o
SEAEZL EARITHE o]E o]F/do] F e
Rolt}, olF/de] vt /d o 2AM F5/d (assortativity, [FFEM)O] Ut 5F
/g0l FET ST|AHAME vt 13 4 7H FAlE] 7127 Oqﬁ]ﬂ
+ W olRFQl At 7re] wR{= A AIgHEE B4l Stk 55/ olFAE
217] 7ol e, 582 7IedAlE EESSkL §-85h= o Fagh vk o)F
4L M2E 71 ST Aizzge] felh vEL =Rt 2 4~ ok (Suire &
Vicente, 2014).

7IE BHUSE EHAHY o]FA &2 oIS 7] FAldTe| niRle e
tjoFst ZIwol| A A1=351a1 QIt}t Crespo et al (2016)2 ©]&4d (disassortativity) <
ST AE] FhIFeL FHRY AR Holol| x| E5] EAe] 2| A 7104"%}%
gRIs|Ht.  o]ojA Makarem (2016)2 ©|Fd% H|TH JHHOoEA oFA
(heterophily) 3 E81AH U 4% 71| AZRER =T, AT 7t olF
Tt A E FAAEA Aol 71013t BESIITE Casper (2013) HA] ©]
A3 (heterophily) @] 7\de 2ol A4AISH SAIS] wR77F XAl plxl= &
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=
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A WEAIL Weels FAR(core)st ol2RE £ 71eH AdE $xls)

3 Q= FR(periphery) 7F SAlOl EAlsh= A¢7F HEold FAF &2 52
(hub) 9] SA75-2 S|AE URolM W= gt RMES S BESIS,
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3. X|% SAEQ| 1E{m} AjLI0| A

1) 2fst A= IX(lock-in)2| X

AEsh- SIS RS clEslE SelA Uho) TaY a4ge shio) Sela
B/ Edsha sk o glo] ol AR BEQ Fgolet & 4 ek thAl T,

S ARV RRRlE WA selEke Hacte] desl URs) SiAEle T
shx] 2k o] gl FelaEEA Zseb] B ofde ol 9w, HEs
spgo] mapeloz HayElx] ol PHASS) 7
a7k oA o] Qi 45t 3
5} 53%0] nl 7]
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Al 1A=t 7| EUlus sdoasiolge sk XL AT A slot DES = Sls
Sl 7 ST 3|5 Folm A AR T S0 CHSE Rol4 Het

ba - SR RHE 90 X0 A e - QUE|K - HAIE 0%
L s P ¢ e - SLggIo| LiTt=l0} O] A2 220

ol
ol ale
=== R Mol HYRE U M2 A2 HI WAl 28 2 ek

HHTXZ= ==

Rtz RAp &HH by

N

R Xlojhte] S2IAER T

ton

FIPE0Y CHRt O12A =2 - 31



OpR[ete = F|A3he] AP TEsIA] Rl /E7HE] dFe QAL T (hub)
o FAIRE Aoz 2 T 5= S AlAE A9 oyt X ZIEAIA

FEEPE I3E7] o). 53] SRjAEol SRS Fofske Al vis) o124
o

= Jesle YA a4l Ao 28 e SRIAES] Aol AR Aol
[e)

o, EAIE Sl dEe] AY gQE0] AURIA Aasid 749 S2AE <)
G2 B x| ‘I&H(lock—in)’ 8 4 Yth= HO|cHGrabher, 1993). HA]
717 1% (technological lock—in) 9] 7FsAdS 9818 4 ¢t XUkl AEst2 9l
off EESHE AMiAlE- A7 |E0] SHAEE HAY A, dAls B s

H b X

= Soll SiFAIE- 710l 2=ie u Hste] Hulgs wEA] Sskal A7
o

o 7, FES Wste] digsl 22 fAsHl At/dshr] ofe IR AL ARl

Aol o Aefsh= 71V o] okl 2E1F ko] EAg. Al ¥iRl=
IXI1A 312H(cognitive lock—in) oJt}. WHet IS Faofl /3ol 3fske WA =
gjet o] XURIA ZslE 7, QRS MER AlZe §4°5kK] Eolal @36
RFohe JRIA Hafdo] Waohe QXA 1zks kA Hot. uix|eto =z Agx
=k (political lock—in) 8] 7Fs/do] itk |29 Wl H|zido] ZFasia 7%,

WALES] osiUAE RAHOR REs] SR AR 717t AekHo] FiElol

il

AEER] FRIA FFe Aok aE Swo] WdE:

3715 EQAES SRiAE WEe] 7 20)E/ (path—dependency) = 435,
SHAE RE 9 fA8T 7IeE FA/de AZsH Aaid 4= Qo WEos ot
SHA AR HROIER 2 1 7€ =0t AR o|1 e wiol= EA17 A7)
Al et 28y 71eZ 20 AE|o] FHolEA =Y e Ee AAde A= A
25 #71g dA/go] aFtEET, oln] ZarskA J/gd=ol WY 71Ee] AR}
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A 71ss L3 5 v STAEQ XA7[Re] HESHER] X9 ARollM T
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7F F2 gholl S2AE9 AU a3t AlRME # ofuet 359 vl a5l &
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[ 22 SRR #4979 (018} ESDA; Exploratory Spatial Data Analysis) &
8ol FFE F/dslal Ut} ESDASH 22 AR HE2 54 3RS0l
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XI= : (&) Catini et al. (2015), Identifying geographic clusters: A network analytic approach. Research
Policy. p.1755. () Alcacer & Zhao, 2016. Zooming in: A practical manual for identifying geographic
clusters. Strategic Management Journal. p.18.
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Ezv(4dd) R+E 2n

oA AETFIRV) = FEFE AERY R A, I
2 7k ket 23rh He, 1 ouls TeR R duEo] Sl= H
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(2) 1AISke} o)F/d e ==s} 5l X% 2

A SHAHO HELA F25 FH5H= AEEA HESA YAV oIFA X
2 =51t WA JEYA YAA (network hierarchy)-& SHAEH A&7|HE
3%1/d(degree centrality) ©] F4lFolA FHEZIX] dupt 7RGEA] MEs=|o]
X C1E7)) 380 A F=E FAoH FAER] Al ofzfiet Zth(Crespo et

al., 2014; Crespo et al., 2016).
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H3-2 | ¥= F XGLH SHAE?Q| 201019~2020' Z2+ X5 FA| H|ud

A O = =

B T0]  oau ik G 4 | BEET
1 13 t 12 E 7| AMY 694 0.808
2 1 [ 2ot ZMY 444 0.799
3 6 t3 7 70] B8R 988 0.784
4 3 I 2527 AM-NEX 8,081 0.772
5 | 18 t 13 OLA-AE 7|2 - TRt 4,686 0.750
6 | 9 t 0 ez 0|27|7| 77 0.738
7 | 30 t 3 HI|25 BIEIMY 153 0.700
8 | 10 t2 TpAE R F7| MR 1,050 0.694
9 | 34 t 25 NS Y| 1,936 0.681
0| 4 | 6 IF XNSA-7 A 1,210 0.645
1 8 |3 HI|dE BEIMY 470 0.626
12 | 7 15 OIM- 2 7| ®A} 568 0.614
1319 | 4 Y 2EAHAMY 364 0.587
14 | 20 t6 49151 91 ®7|FK} 2,460 0.571
15 | 21 t 6 YSE J|HMA 685 0.567
16 | 33 t 17 7| A 711 0.564
17 | 16 I 2 MH|AARS 2,885 0.555
18 | 1 17 T |T-FARAL 506 0.553
915 |14 LZLZE 4K 93 MY 1,385 0.544
20 | 15 |5 O OpA Z17|- ®X} 470 0.538
21 | 19 12 X2 TARIEY 284 0.482
22 | 14 18 HE AEMY 24 0.472
23 | 17 | 6 T MQ-ojm A 2,923 0.467
24 | 32 |5 E7-E27 23 494 0.462
25 | 39 t 15 e 111 0.458
26 | 23 12 AR ITAJH|A 286 0.454
27 | 61 t b Ng 48 ogie 439 0.449
28 | 27 0 QN HE 7|HMY 418 0.448
29 | 40 t 12 i 23R 187 0.446
30 | 28 11 2% O 7|74 78 0.437
31 2 | 28 227 M7|- Kt 645 0.434
32 | 97 t 66 4T AHIAMY 113 0.426
33 | 26 16 i ITAH|AAR] 107 0.404
34 | 24 19 T 27| FXRAS 205 0.390
35 | 98 t &4 SO AHAMY 152 0.372
36 | 29 16 O Q27|71 46 0.336
37 | 2 | 13 Orof- I F7|-FXt 279 0.317
38 | 31 !5 A28 MY oR Y 366 0.295
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H3-3 | = FQ KLY SeAEQ| NEHH X H|u (2020H 7|FE

= x OHll A = A ] 18%7% J_,—g%jl'%

=c{2F B3 AR 2= SAAL | MEHE 18 o= (149) e E)
HE ASi 237 510 2.15 -4.19% -4.88%
th=t Q=7 |7 | 474 2,358 4.97 -3.49% 2.99%
HF o=z7)7| 159 4,118 25.90 8.67% 5.55%
CH=*- 10| =fshitey 976 4,698 4.81 -1.12% 6.43%
47125 sk 259 1,202 4.64 -9.03% -18.14%
371595 skt 989 6,326 6.40 0.07% 3.00%
FUF gRitg 9,270 12,5646 1.35 -4.04% -5.80%
L= HRire 16,845 20,263 1.20 —6.04% -10.06%
47158 geitg 7,603 9,839 1.29 -6.50% -8.43%
MNE et 1,421 4,909 3.45 -3.39% -8.74%
HE AN 861 2,896 3.36 —6.62% -7.64%
L 7[ARM e 2,271 10,560 4.65 -7.72% -2.56%
SX2 ZANEY 1,316 4,989 3.79 -7.71% -0.91%
N 58 7R 1,628 10,404 6.39 —6.22% -8.88%
QR-AIS 71A - EA 4,050 20,605 5.09 -5.16% -8.13%
FSE AN J 1AM 2,410 6,368 2.64 —6.63% -10.63%
3 NSE-IA 2,878 21,570 7.49 -7.27% -8.21%
Ch= AtSAE-7|A 4,801 11,784 2.45 -5.93% -0.41%
223 M-SR 10,723 93,613 8.73 -1.67% -5.67%
SE-G 2MY 1,327 9,623 7.18 4.82% -13.51%
2= 7 HA 2,388 15,913 6.66 -2.19% -7.82%
L7 7| AR 742 3,889 5.24 -3.46% 5.10%
& QF 9=I|Y| 427 12,663 29.63 -5.04% 8.13%
TQH- R F7|- AL 717 11,270 15.72 -12.52% -4.54%
47|eR H7|EA 2,552 154,824 60.67 -3.37% -8.67%
QI H7|-HAL 1,813 10,518 5.80 -3.56% -8.92%
7Rt T2 IR 1,944 10,948 5.63 -3.20% -3.47%
QUM -EH [I|- AL 1,421 9,458 6.66 -7.73% -12.37%
CHT* ITAH|ALY 908 5,783 6.37 2.82% 5.80%
CHE ITAH|A 1,687 7,380 4.37 9.70% 16.92%
T T FARY 3,394 55,255 16.28 7.23% 7.15%
S MHIAMY 1,468 12,065 8.22 0.36% 11.19%
'y MHIALE 19,196 107,230 5.59 4.05% 9.55%
SO AH|AMY 3,730 14,136 3.79 3.83% 3.69%
45 TRY 1,156 2,521 2.18 -4.56% -11.50%
Tt =3ke 1,718 2,832 1.65 -0.38% -2.98%
UL MH|AM 2,427 6,661 2.74 -1.19% -10.29%
ST-52 Zet 3,745 15,645 4.15 -7.78% -8.63%
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H3-4 | M3 2 KIS SHAES| YT U A3 B2 X

|2 H|12 (2020)

IRt AeIFIE ARIFE AeIFE
SAEH Y VEL 209 20|l 277tR]
(K1) (242) (xi2)) (H12))

TE A 4,636,888 36,907 41,221 173,839
O+t Ql=7|7|AeY 4,472,702 74,795 108,636 397,216
@3 o=7|7| 13,696,936 197,050 324,620 1,680,770
Oi+t-710] shehite 7,180,645 66,232 92,459 415,380
Z7155 sty 6,249,576 9,657 101,243 294,647
Z7EH8 sy 8,485,504 121,769 171,299 609,246
L i 5,926,191 22,464 25,578 72,326
i+ Meddd 6,116,734 14,099 20,010 82,603
Z7155 Heid 4,345,762 11,192 14,224 62,104
NE HRMH 19,656,490 49,126 88,397 292,336
T T 1A 3,491,633 35,889 44,826 287,504
O 7| A 8,652,735 48,707 115,936 335,576
SXZ2 TAHZEY 28,250,804 17,791 102,566 244,899
OIM EHE 7|AMY 6,953,895 95,227 119,513 508,830
Qb AlE J1A- R 5,982,906 74,654 96,727 456,873
ST T ALY 7,399,106 61,021 65,100 245,812
a3 NsAE-I1A 11,223,669 85,290 107,205 463,982
O AbSAE7|A| 5,199,385 39,871 50,404 224,733
224 XM -KtsKt 19,437,207 17,249 133,833 513,495
S ZMY 26,933,789 -6,112 8,962 180,586
224 H™7|-dXt 7,937,698 128,464 114,528 500,473
O 7| HRpAY 10,613,638 -1,464 58,309 293,864
RE QF Y=7|7|AMY 38,916,687 235,741 575,110 1,094,945
FOF-OpA M7 - MK} 23,882,677 333,897 578,995 847,569
Z7|58 ™7™t 367,252,550 6,407,031 5,966,299 7,455,439
Orof- AL M7 HAf 6,471,961 56,394 69,299 360,329
R S VAN 7,002,028 15,414 72,707 347,660
QIM-EH M7|-HXt 7,556,030 78,383 92,357 287,503
CHE ITAH|IAAMA 3,042,223 23,141 22,573 152,044
A I TAH|IA 1,892,445 13,280 11,429 183,500
T[T - XA 21,177,960 429,013 658,526 1,608,404
g5 AH|ALY 4,891,430 16,089 50,438 450,685
e MH|AMA 10,296,252 84,890 135,684 353,330
SO AH|AMH 3,842,951 15,697 20,507 161,350
243 EeHE 2,087,699 28,974 15,990 88,5631
i+ 2skA 2,952,284 8,345 8,773 84,997
0% AH|AMSA 4,644,457 5,423 12,246 143,023
ST 327 =Y 8,809,394 83,652 55,392 334,672
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olol F 3-5% KN FeaEle] HAE hHshs NESS FP8 Hlad
g noiEth ARG 3

Z ESSE 41 Zuani 2 #AE By, v}
e e 7189 FEAEE 9% oar)y] 4 SHAH@R 0,552 ek
sk olol tjT 92717 AACEE 0.2037), FZ AR (B 0,253, <
S0 ol7]7] AR(0.2417) 0= Uehd). E5] 950} th SeAHE B
% o5 o] R&D 50| 20%E ASIE i KAKIOPES] AT HojRT
ol o], 9% owy)y] ZRAEE ARIAG IS0 A% ol B ZeiAed]
vlal) A AR R (AAI 1. 3847 2 LheRiissl, ol olgvl7] Ropol A
258 Alzlee 289 7148 AEGAVE O 2Rk Qe deld Flelsk,

B 53] Sol AFet T o77)] SeaE Thee] #2918 Al BE 1A
2] A

A A=t 570 A Al RES0] &7 IA $-43iH. o]
= AFA AR ER] FHoR A s Hae7led, MPledTd, A
AEEAT 5o A IRES] ZIeold - ARist =¥o] e ZIRE S dollM 7
IS A= siAETt Al IT-FRFEFOI e ITAH|A 22 X|A7]HE el
F9| ST2HAME tfEY djB] R&D HIFO] 20%E He XARFE] 271 &
QI ol SAHE FEARE HIF Hls AZESL Y, XA So= T
g TR HIFo] E55] w2 FEE oAl 3

B 193 E‘—ﬂﬂili 299 CEAY X
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E3-5 | X3 T2 XIS S2AAE|Q| SAY 3 XIE H|E (20204 71F)

HE MY 237 0.114 0.287 1.10% 43.09% 55,493
Lt Q=77 | 474 0.293 0.432 20.49% 30.82% 49,400
BF og7)7| 159 0.553 1.384 20.18% 25.77% 37,542
CH=-+10] =fskte 976 0.206 0.424 3.54% 42.75% 67,590
7158 seiiy 259 0.212 0.290 1.39% 40.61% 42,874
7R S 989 0.213 0.359 1.60% 42.93% 59,715
FrUsF dwrity 9,270 0.024 0.018 0.83% 18.54% 32,425
7 dRity 16,845 0.034 0.025 0.52% 22.79% 42,108
F71=8 Y 7,603 0.033 0.015 0.37% 14.88% 31,482
NE gfuUY 1,421 0.020 0.013 0.02% 6.16% 43,004
HF 7MY 861 0.253 0.446 5.35% 39.50% 53,663
CHE 71AI Y 2,271 0.244 0.359 5.95% 33.41% 54,624
X2 TANEY 1,316 0.123 0.089 4.55% 20.39% 25,638
2N g3 7IAMY 1,628 0.189 0.504 2.59% 40.47% 56,042
NS 7IA - TR 4,050 0.195 0.509 1.71% 40.00% 53,926
FSE 7L 2,410 0.146 0.202 5.19% 27.04% 47,785
g NSA-7IA 2,878 0.196 0.482 6.33% 36.33% 50,036
L=+ AHSAE-7 1A 4,801 0.123 0.228 2.08% 39.30% 49,436
223 2M-XSA 10,723 0.109 0.417 1.39% 40.94% 51,294
SE-Jy MY 1,327 0.050 0.136 0.92% 32.65% 31,948
223 ®7|-HA 2,388 0.162 0.476 3.95% 34.20% 49,936
Ch=t F7] FRRA 742 0.168 0.232 5.94% 29.10% 36,595
2&-2% 9d=7)Y| 427 0.241 0.438 3.27% 32.45% 53,173
TQH-ORAE F7- T 717 0.170 0.245 5.19% 27.80% 25,666
27198 H7IEA 2,562 0.192 0.365 7.85% 24.83% 44,083
QeI Y| HA 1,813 0.215 0.645 7.80% 21.82% 48,637
R 2 TR 1,944 0.237 0.840 6.00% 21.38% 44,800
QI 2 7| HX 1,421 0.189 0.454 3.87% 27.52% 31,243
CH=t ITABIALY 908 0.120 0.267 10.50% 14.80% 29,894
CHE ITAH|A 1,687 0.184 0.320 23.82% 13.81% 30,865
T T HARS 3,394 0.220 0.484 23.83% 13.40% 33,376
g3 MH|ALY 1,468 0.119 0.183 8.37% 20.99% 32,789
e AHIAMY 19,196 0.079 0.065 10.14% 9.74% 31,168
SO MH|AMY 3,730 0.075 0.067 10.04% 11.57% 24,479
T ZRY 1,156 0.037 0.044 1.50% 23.21% 35,963
HT 23kt 1,718 0.031 0.036 3.38% 32.22% 23,412
U MHIALMY 2,427 0.058 0.078 4.61% 26.30% 23,735
ST-527 ZeRIY 3,745 0.029 0.026 1.74% 22.56% 31,118

Ai&: $t=27|CI0IE CRETOP+ 7|UDBE &&dh XAt i
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H3-6 | XG4 S2AEQ] MES +F U CHIsHHAUCILM) = H|w 2
SolAE By = SoAE By il
(Mg 20204 7|F) 10 20 | st (MEL 202014 7|F) “10 20 | Hst
3 9=7|7] - 1727 - i SR MY 0.903| 1.323| 0.420
SE-FY ZMY 1.211| 1.634| 0423 TN 7 (A Ak 1.229| 1.240| 0.011
= A 1.367| 1.507| 0.14| FUzx He-o3M | 1.237] 1.228|-0.009
CHE XJAMHIA 1.567| 1.294| -0.273 ISE 7MY 0.868| 1.190| 0.321
= Q527|712 - 1232 - REAIE T|A - WK 1.224| 1.125|-0.099
CHTE ITAH| ALY - 1.190| - A28 MQ-omMed | 0.730| 1.116| 0.386
FOH-OR F7|- MK} 1.148| 0.974| -0.174| QI 5 7|AIMA 1.122| 1.074|-0.048
224 ™7|-®x 1.102| 0.943| -0.159 L= AbSAE 7 |A| 1.238| 0.856 | -0.382
MNE HR-B4Y 0.203| 0931 0.728 TFE AN 0.596| 0.743| 0.147
220-5M4-291 MI|MAF | 1.176| 0.882| -0.294| EH274 =M -XISX} 0.596| 0.184|-0.412
Q7158 ity 0.733| 0.765| 0.032 BF NSA-7|A 0.299| 0.155|-0.145
Q7|5 Skt 1.002| 0.750 | -0.252 SX2 TAREY 0.370| 0.120|-0.251
oot 7| MY 0.867| 0.734| -0.133 CHL 2SR -0.083| -0.293 | -0.210
OIM-2H ©7|-HX} 0.850| 0.705| -0.145 T 227|7 | - | -0.301 =
QI 7| TXt 0.901| 0.659| -0.242 HE AEMY -0.269 | -0.311 | -0.043
57 3SET Ky 0.357| 0.548| 0.191 NE HR SFLY 0.492 | -0.338| -0.830
Ch=t-+10] 3Fshte 0.731] 0.483| -0.248 g3 EsHi -0.096 | -0.368 | -0.272
2% F 9=7|7|Ae 0.675| 0.434|-0.241| &7-3=7 2Kt | -0.030| -0.435| -0.405
T T MRS 0.544| 0.385| -0.159 DY AJH|AALA -0.758 | -0.620 | 0.138
7heth- 2 MI7|EA 0.690| 0.360| -0.33| CHF-7O| Bt5HAr -0.950 | -0.725| 0.225
HE MHIAMY 1.319] 0.286| -1.033 SO AH|ALY -0.946 | -0.876| 0.070
7 2apte 0.470| 0.255| -0.215 47|55 stekhie -0.739 | -0.903 | -0.164
3F 2K 0.421| 0.174| -0.247 T T AR -1.333|-0.924 | 0.409
SO MHIALY 0.232| -0.016| -0.248 AI|LE 515 -1.098 | -0.958 | 0.140
A MH|ALMY 0.122| -0.040| -0.162 S3-Fe ANY -0.480 | -0.975| -0.495
Ch= AtSAH7 1A -0.224| -0.053| 0.169 O ITAH| AL - |-1.014| -
224 2-ASkt -0.319| -0.098 | 0.221 Q& Q% o|27|7| -1.133]-1.025| 0.109
SX2 EANZEN -0.176| -0.146| 0.030| OQtQf-#It MJ|-FHXt |-1.390|-1.143| 0.246
Rb-AIE J|A - HAL -0.219] -0.187 | 0.032 HeE AHIALY -0.353 | -1.149| -0.796
Y MH|ALY 0.053| -0.213| -0.266 | 7Hh-72 FI7|MA | -1.479|-1.163| 0.326
QI I8 7IAMY -0.329| -0.255| 0.074 CHE XIAMHIA -1.326|-1.220| 0.106
ASE 7MY 0.139] -0.380| -0.519| QIM-23 &7|-®MXt | -1.318|-1.236| 0.082
A 7 (ALY -0.400| -0.413| -0.013 4 MH|ALY -1.004 | -1.248| -0.244
M= TIAIMY -0.258 | -0.442| -0.184 | +¥-3M4- 82 HM7|FA} | -1.650 | -1.399 | 0.251
g3 NSAE7)A -0.679| -0.668| 0.011 fx o=7|7| - | -1555| -
XS MQ-olgaMed | -1.270| -1.203| 0.067 284 ™7|-®A -1.684|-1.582| 0.002
A28 MQ.o|ZAY | -1445| -1.363| 0.082| CHTL F7| MK -1.520 | -1.590 | -0.070
R R Y -1.348| -1.636| -0.188| FQt-Optt M7|-FAt | -1.695]-1.675| 0.020
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H3-7 | XG94 S2AEQ A & 0|52E & H|uw 24
S oA A =245 o) SaiAE oA OI5ZY =&
(M2 20204 7|F) 10 20 | st (MEL 202014 7|F) “10 20 | Hst
HSA M- -KsKt 4535| 3.368| -1.167 | 2&-2F 2=7|7|4) | -0.392| 0.781| 1.173
ESS VIV 2195| 3.272| 1.077 th=t Q=717 A - 0718 -
=2-GY MY 4852| 2.894| -1.958| B-ZET =HE 0.528| 0.681| 0.153
QR-AIS 7|A|- HAL 0.962| 2.626| 1.664 SO AMH|AAY 1.179| 0.605|-0.574
o7t AbSAE 71 -0.276| 2.600| 2.876 5 MH[ALMY -1.625| 0.598| 2.223
4 MH|ALY 2.065| 2.456| 0.391 SXZ TAIHEY 0.802| 0.369|-0.433
O+ e 2= 0.435| 1.867| 1.432 T T - MR 1.819] 0.326|-1.493
£2-5p9-8291 M7|MA | 0.436| 1.786| 1.35 SE-FY ZNY -0.512| 0.132| 0.644
O 7| A -0.382| 1.701| 2.083 L7128 sishiyd 0.945| 0.130|-0.815
MNE HR-B4Y 2.197| 1.678| -0519| 7ph-72 M7|MK 0.413| 0.105|-0.308
T T 0.750| 1.674| 0.924 O ITAJH|A M - 0.006 =
Ot 10| Sfshiyd 0.898| 1.663| 0.765| &7IS2 &< AFMY |-0.029|-0.076 | -0.047
O KIAMHIA -0.678| 1.621| 2.299 QI HE JAMY 0.602 | -0.084 | -0.686
2284 ™7|-®A 2.391| 1.373| -1.018 CHN KIAAHIA -0.488 | -0.089 | 0.399
T T - MR 0.785| 1.304| 0.519 O 27| AR -1.160 | -0.100 1.06
i 23hy 0.061| 1.272| 1.221 T 2R -3.270| -0.136 | 3.134
Cht ITAH[AAMY - 1.259 = 2283 ™| Hxt 2.123|-0.145 | -2.268
IY AH|ALY -0.370| 1.200| 1.57 HE AN 0.666 | -0.172 | -0.838
HF 9=7|7| - 0.953| - g 9=7|7| - |-0195| -
T Y -0.678| 0.898| 1.576| &ZLiF Me-o2AR] 0.354 | -0.247 | -0.601
T2 | HRL 0.198| 0.818| 0.62 CHL- 20| SFRAA -0.671|-0.249| 0.422
7|52 stekte] -0.247| 0.797| 1.044 35 XNSAH7A 0.916| -0.290 | -1.206
FLF dR-RAY 1.600| 0.776| -0.824 ASI J|HA 0.793 | -0.305 | -1.098
-2 MY -0.678| 0.732 1.41 Q8 MH|AAY 0.769|-0.391| -1.16
TOH-OpAE 7| XK} 0.480| 0.690 0.21 27|35 st 0.726 | -0.416 | -1.142
OIX L= 7|HAIY -0.331| 0.536| 0.867| Ot F7|-FXt 0.022 | -0.439 | -0.461
Q& Q& o77|7|Mel | -0.678| 0.440| 1.118 L KI=XF 7|4 -0.081 | -0.446 | -0.365
SXZ2 TAHZEY -0.678| 0.403| 1.081 it % AFAMY -0.179| -0.461 | -0.282
QIQF- I M7 |- MK} -0.297| 0.366| 0.663 QIM-BEHX H7|- MK} 0.947|-0.473| -1.42
ASE 7|AMY -0.218| 0.303| 0.521 TN 7 (A Ak -0.245 | -0.566 | -0.321
Ol 7| MR 0.395| 0.217] -0.178| ©QHhAIZ 7|A-®X | -0.025 | -0.891 | -0.866
HE ASMY -0.678| 0.198| 0.876 I I 0.470|-0.946 | -1.416
O Q=7]7 |0 - 0.013 = 2 MH| ALY -1.862| -1.064| 0.788
QIM-2H 7| - MA} 0.311| -0.080 | -0.391 B2 ZM-XZAt | -1.489 | -1.595 | -0.106
SO AH|AL -0.018| -0.242 | -0.224 ME MR I -1.019|-1.631| -0.612
a5 MHIAMY 1.5692 | -0.353 | -1.945 QL OpAt 7| MK} 0.673|-2.016 | -2.689
G158 ety -0.678| -0.407| 0.271| %8 -3M4-821 H™7|MX} | 2.200 | -2.628 | -4.828
A28 MQ-ol=zMd | -0.140| -0.747 | -0.607 TE AEMY 0509| - -
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3-8 | Xlojhte] STAE] LRz 3

SajAE B3 LWEEE & SaiAE B QREAHA &
(M2 20204 7|F) 10 20 | st (Mg 20204 7|1F) “10 ‘20 | Hst
21 TMY 0005| 2948| 2.943| O QE7|7|ALY - 0303 -
Mg de- oIy -0.274| 2.858| 3.132 MAZ MH|AA -3.386| 0.209| 3.595
224 2M-ASkt -0.611| 1.741| 2352| @& Q& o|Z27|7|M4 | 0.198| 0.130| -0.068

= XNSAH7A -0.905| 1.221| 2.126 QfRf- I M7|- MKt 0.170| 0.130| -0.04
i 23y -0.330| 1.138| 1.468 HE AEAY -0.769| 0.121 0.89
QRE-AIE 7|A- TR} -0.916| 0.888| 1.804| Z7ISR H%-2FMR | 0.004| 0.103| 0.099
U AH|AL -0.651| 0.713| 1.364 O 7| AR 0.148| 0.055|-0.093
oot AESAE 714 -0.952| 0.639| 1.591 SO MH|AAA -0.087| -0.043| 0.044
22-3P4- 8291 MI|TAF | -1.091| 0.457| 1.548| QN HZ 7|AAY 0.515|-0.073 | -0.588
Y MH|ALY -0.838| 0.249| 1.087 i ITAH| A - |-0.238| -
T T -0.504| 0.238| 0.742 O™ KIAAH|IA 0.160 | -0.277| -0.437
TS AZNY 0.332| 0.111| -0.221 2274 XM7|-®MA 0.1301] -0.292 | -0.422
AT SN o -0.981| 0.108| 1.089| =7 -Z=2F s 0.050| -0.632 | -0.682
O KIAJMHIA 0.484| 0.037| -0.447 oot 2y 0.008 | -0.660 | -0.668
HE 9=7|7| - 0.030 - O™ 7|AA A 0.272 | -0.660 | -0.932
O 7| A -0.278| 0.011| 0.289 AL 5I5HAe -1.184 | -0.855| 0.329
Ot ITAH| ALY - -0.047 = QL OpAF 7| X} -1.042| -0.892 0.15
thit Ql=7|7 1A - -0.213| - T |T- MR -0.788 | -0.930| -0.142
QIQF- I H7|- HX} -0.274| -0.274| 0.000 T ZH 0.123|-0.992 | -1.115
Tt OpAr 7| MK} -1.009| -0.284| 0.725 O M7 2SN -0.372| -1.284 | -0.912
o7t dg-oFiy -1.147| -0.313| 0.834 SXE TAIHZEH -0.560| -1.317 | -0.757
Ch=t-710] SFshde -1.060| -0.315| 0.745 CH= AbSAE 7 || 0.251|-1.325 | -1.576
T FeH -0.140| -0.339| -0.199 MNE MR I -0.035|-1.372| -1.337
B2 ZHIY 0.305| -0.389 | -0.694 | 4231291 M7|MX} | -0.487 | -1.379 | -0.892
Q&-QF O|F 7|7 A 0.058 | -0.461| -0.519 #HF o=7|7| - -1.429 =
A =R S VAV SN -1.205| -0.541| 0.664 DY AH|ALY -1.366 | -1.456| -0.09
2E23 - T X -0.404 | -0.549| -0.145 = KNSR} 7| -2.382 | -1.626| 0.756
ASE 7|AAH -1.169| -0.578| 0.591 2 MH|ALY -0.639| -1.7411-1.102
FLE dR-92M | -1.257 | -0.630| 0.627 YSE 7|A LA -0.263| -1.765 | -1.5602
SX2 AT -1.004| -0.761| 0.243| QIM-23 ™MJ|-Mxt | -1.1562 | -1.800 | -0.648
47|58 sy 1.780| -0.795 | -2.575 | &EFLF MR -F4AQ | -1.840| -1.878| -0.038
a3 MHAMY -0.823| -0.866 | -0.043 A28 515 0.085 | -1.913| -1.998
G7|52 ety -0.917| -0.868| 0.049 Jppb-R2 MR -0.772| -2.405 | -1.633
O &7|- MR -0.495| -0.868 | -0.373 Ot 20| SFeqite -1.979| -2.724 | -0.745
SO AMHALA -1.095| -0.877| 0218| OQHHAIE 7|A-MAt | -0.298|-2.768| -2.47
QI HE 71AMY -0.546 | -0.901 | —0.355 H24 M- -XtsKt -3.575|-2.874| 0.701
QIM-BHH H7| MK} -1.213| -0.958| 0.255 T A -0.886| -3.156 | -2.27
A28 MQ-olzAd | -1.181| -1.038| 0.143 SE-FY 2NY -5.568 | -4.813| 0.755
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H3-9 | X|9MY SHAH 7 A HIERIF S| SHY X|E Bl (202014 7|F)

2] =55 =55 B
224 &AM -XsSAt 30 21,557 10,729 10,828 26.690 0.029
QRE-AIS 7|A - XL 29 11,795 5,864 5,931 19.404 0.028
SH-3HY-801 M7 1FA 35 8,072 4,265 3,807 37.544 0.034
e A2 32 7,906 3,942 3,964 22.208 0.031
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th=t AHSAEH-7 1A 28 6,976 3,169 3,807 15.305 0.027
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Ch= &7]- B 26 1,398 735 663 13.414 0.026
Otttk 7| FAt 29 1,345 645 700 12.200 0.028
M2 RN 28 1,233 681 552 10.904 0.028
47|d8 sl 27 1,181 602 579 20.849 0.026
SZ-3Y ZMY 14 1,179 659 520 0.358 0.015
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O ITA{H[A 18 951 412 539 4.115 0.018
IY MHIAMY 18 950 477 473 3.690 0.019
SXE EANEY 34 938 553 385 26.820 0.033
SO MHIAMY 18 699 299 400 5.995 0.019
G53 AMHIAMY 17 574 237 337 3.396 0.018
25 2 9g7|7| 23 445 252 193 3.339 0.022
47|15 sekiy 12 356 180 176 3.360 0.013
T R 13 320 138 182 2.662 0.014
Oi7t 2=z7|7 | 12 228 90 138 2.889 0.013
HF 9=7|7] 11 188 91 97 0.624 0.012
M AU 5 60 29 31 0.268 0.007
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SUMMARY .
4

Competitiveness of Regional Industrial Clusters and
Policy Directives for Sustainable Development

Cho Sungchul, Chang Yohan, Chang Eunkyo, Kim Seokyun

Key words: Regional Industrial Clusters, Economic Resilience,
Network Structures, Evolutionary Economic Geography

Over the past two decades, the idea of “cluster” has become the standard
concept in the field of regional industrial policy. The literature on clusters has
contributed to showing the importance of locally embedded innovation systems
as a critical site of socio-economic interactions whereby members co-develop
regional capabilities and competitive advantages that extend beyond the sphere
of individual firms. The Korean government has also adopted the cluster concept
as a key policy tool for promoting balanced growth of the national territory.
However, despite its popularity, studies accounting for network structures of
regional industrial clusters have been relatively rare. Although well-theorized
causal explanations exist on the relationships between network dynamics and
resilience of clusters, empirical studies tend to neglect structural heterogeneity
of cluster networks, largely due to the unavailability of relevant data.

To address this gap, the current study develops a novel empirical framework

to unpack network structures, which shape the resilience of regional industrial
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clusters. Unlike previous studies in this field that have focused on macro-level
measures of industrial specialization (e.g., location quotient) to identify regional
clusters, this study identifies functionally interrelated networks of firms via
firm-level trade data. To this aim, our empirical approaches are based on
analysis of rich firm-level data provided by Korea Enterprise Data (KED), which
is one of the leading suppliers of business credit reports on Korean businesses.

This study is organized as follows. Chapter 1 briefly discusses research
purposes, theoretical backgrounds, previous studies, and research methods of
this study. Chapter 2 discusses the theorization of the cluster dynamics, with
focus on the issues of lock-in and resilience. In this chapter, the role of
convergence and divergence factors in the course of cluster evolution is
analyzed, both of which shape the conditions of resilient clusters. Building from
this logic, Chapter 3 identifies the spatial patterns and network structures of 38
regional industrial clusters in South Korea. Furthermore, the structural
vulnerability and economic resilience of each industrial cluster is evaluated,
based on the assumption that the resilience of regional industrial clusters
depend on the balance between convergence and divergence factors of cluster
dynamics. Most of regional industrial clusters identified in this study are found
to have relatively vulnerable network structures, characterized by over
specialization in a few industrial sectors, strong organizational hierarchy, an
excess of assortativity between core members and peripheral members,
homophilic networks, a lack of openness, and a strong dominance of leading
firms. Conversely, a resilient industrial cluster is found to have positive lock-in
and divergence characteristics, (e.g., a high degree of geographical openness,
disassortative knowledge flows between cores and peripheries, and related
variety). Chapter 4 extends empirical findings by conducting in-depth field

research in selected regional clusters (i.e., Jeonju machinery manufacturing
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cluster, Wonju medical device cluster, Euljiro urban manufacturing cluster).
Chapter 5 provides policy suggestions built from empirical findings as well as
field research. Specifically, policy tools to foster cluster resilience are discussed,
for example, smart specialization, entrepreneurial ecosystems, and policy
combinations linking hardware and software programs. In Chapter 6, the study
concludes by discussing the implications derived from research findings of

studies on regional industrial clusters, as well as the industrial crisis literature.
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