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|j
Jhu

Dietmay} B4eks o7 WESIS REskuol [st 5 KAGS0 UBe
DAl B olfa), Selet $0] SMMTolE PEElS AL UIEQS RO,

r

|
A= Aus25H AEshdoAZ, o ot SRSt X=skdo] & B
= M ZRO20] XAET = HEOA, KA OIE QJOIAQ] Xw4=9] Q1
A HEQTS st FESHE HEYT #d BESe T2 HEYIE V&
sti)ok=tl 2Fol, 2 =22 UEYIY 738 5 E= UER3Y &
network quality)0] S&lEmo] Hixl= Jeks FEsIIA} Sl 2 A=
E5]9] 3=l (patent co—authorship data)E Ol1&d) BHEXAIS] HESL
A5 FESIPOn, 1993°~20024 S0t E51E W Ho| Q= BRIl T
Shgs 43797 0|5 W4EQ ALS B 5 8420 sk =

HEES Heo=z B4 7HE HERA A4= HERT +x9 o =9
o =

il

— —

=

=

2
p}
H
44
0x

J

(network quality)S ZESHIAL SIRLE 2 A01A HIERTY] A(network
quality)2] SEREQ ESHK4=(composite index)7} I8t AHQ] 2+ 7H
e SR UERon, olgjst 22REH UERTS] Ee ShlN1s aketAl
7= Qololgtal g 4= It} UIERA #1X2E Sdck= 7Hd A SolMe=
39 F717F {os HHO] groE LERIL QIth mhebA X=n7F gokt
e AREN HERTRE AZE QeR7E Autil S0 Salditol ggk
B HRE= £Q @4kl & 4= Ak

=

ZFHI0f

HESIZO] A, thel-dg) 7H
7], Ak

2

A, Ss2E HERZ, sildil HESRAS A
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1. A8

thete] At Y ER A= A Ao - S8 aaoln tietusrt F/dske &
T UER A= A=t Ast & AAlG5ol dFS vd # oy}, Y3
o] ATl FFEE A, EAIAIE HERR A4 ek 2tk
A E 4 Stk HESA ER0ME ZF e =52 A, Rt 3
Agolv el 22 A2 AV EAske A9 Ao Ao =N 3
A YEYAE FAskL, YEYAY] SAolU ¥t 55 7|&stAY =438}
gt FeAE B 3¢y UEYA(co—authorship network)= A4 E
= A2 AAF U ER =0l gk ®shar AARE 7S Alsgieh, Lest
HESD B Z352 2 UEHAE 7IeGibs=t 131, YEYA
&L LﬂE 29| Alnetwork quality)o] FAI2te] ofugt s F=AE

o= At ek 19, A S0l AR A U ES A7 S5A84H ol
ol < ohg o2 =25 FHslE A Lobo & Strumsky, 2008; Varga &
Parag 2009; Parag et al, 2010 )7} A= o YERT 22} &Alute]

HAE ¥s]azat sksic

A YEHAY AL A A2 YIEYAE Soff ddde=mn JIT
7 A B AA I FRO S vEhE, webs, IEYAY He Y ESH
A AR Tsl Aol FekE mA B o} SHAIR| A Y] A A = 9
ot 2 HEA ol A THE vEfImRe ALl Jge uAl
(Varga & Parag, 2009). olu], YEHA7} AW 2 Ee= 54 A 419
b Aol Zhmet Ag AAskA AAKNe] ot AqFAlelE 3
S n| %] A Elth(Parag et al, 2010).

R 22 A 2E A4 9 S IR} S| ofojr] oo o3k Aolzt
7|H ks o2 fQlolu 24 Aol A fefigt 71EA1A 9] A me 23 Eol
O|F A= A7t BtHArora & Gambardella, 1994; Breschi & Lissoni,
2001; Fleming, 2001; Weitzman, 1998; Lobo & Strumskyof|A] #¢1-&). 212
o8 % 1A HEYAE HRS A UEHZ W 52§l &gt 7]&

2|41 9] AgHmixing & juxtaposing)S 3 =& ofo|t]o] A& Z7A]Y|
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A g Aot

7§19} 742 = o1& of=tk(what they know), OB A HIakal, &ar A
L3t (how they access, know, and use it), F+5 oF=Lf(who they
know), of= AL t}2 AlFY} o9 wEsh="Hhow they exchange it with
others)®] ¢]&sl=t|(Speers, 2002; Lundvall & Johnson, 1994; 37|%
20080), olelet AEE ZHeh o] A4l knowledge)oleh. ) 7jelo] ot
oA AEasE :% AT AA42S o] 2149 71HE Eo]7] Ystolr}),
tistoll A TS AE =AY w7t FAsE AFA 4], = 5= Hew
A know—what, know—why?] A& $E5T, A En50] XS oMk
know—-how 9] A4S FEIIHF7|5, 2008b), A|=nl=2] A4l oAl gt
ST PT SIS BT FolE B8 b5 14 EYAE o2
Hrt o]g3t A4 HIERF+= know—who #]4]9] tijAfe] & Ao|tHF7]5
2008b).

_I_4

BE, AEREE JAAE ATIF ok AR A2 U =g
golw ZYRH AwasTt AT Gk A8 dENIY 3 - PR oR
AaEEz, A=@d7t M Q14 YEaS Ee A4l shol 3

ZhelE o Qlek obrd i HEo| I AlREE S4ltt, SAIAY 5 &

ERno AGH know-who?] tjAto] F= A& AZFslH (575, 2008b) A+

Az A BEohe EUAENA AZup7t 7HA AL Qe 1A

‘59'-—5}—1—5 FFE = UIENDE E AR A4S 4 vk A =2 RE

AwsHgo AR, 5 Uolrt Y3t A =dAo] wHA He A 22 0= x40

ShitEls B oA A Eug=2] 14 YE A7} G vl 4= .
2 A AL ot Zok Al TR A= HIEY e g4l vet= 3

N AdY A2 HESHL, 7HE =& Aol =

oA BYS ANk, Al VA= BAEIE A AT, upx[eto = A

VAol e 2 BoHA 2 A9 3HA9} FF A IAIE A|AIRI,

{12

cal

1) LundvallZt Johnson(1994)= X|AE FE3E7| +f2 XA know-what, know-why2t A=A XI*'
(tacit knowledge)2l &4240| 45104 T3t £70| 01212 know—how, know-whoo| U 7tX|= &
SlofAC.
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1. YEYIS} AT A 2 714

1. s HIER=

0

A YEYIL =Ehode)2t & 7H0] AR o]Fo]At}, o] uf EL
7Rel(individual)o] & =& Q11 22| (organization)o] € 4= Ql=t|, £330
A

’

M= Qe B 2AeEollA 240] JdE o] Sttt 23e et Aelakel &

T gle Tt AR BAY HEES Hold & e ARe] AT HES
9] 24 Y sl ol A dAdo] ol Ao A d = gk T o] EA
RS, 2010)

Cassi et al, (2008)% 2] oA YERAE st A HEYAS
A+ Y EY A (research network)9} 2AF Y| E ¢ (diffusion network) 2 &
sloir), ol 5o maw, AT UESdE tstolt elTa 5 ATEA 27

o] AFE T, T HES T 7Y 5 A8t 2 Eo| st A1E

= =
o £58 AT 714 AEAAT FHFA R o|oj7 =, Cassi et
1

HEHZ W=z #HAANA F= o] 2 =Eoln, £47]
(gatekeeper)= A7+ Y|EL| A (research network)e} E4F Y| E 3 (diffusion
network)2H E4J0] Th2 W29 AldA] the] eghg she wE(RA)
ot}

AR A M EHND 24E g Il Evdl, 25 &%
201D+ 53] Q8ARE o ddl 24 sEolA HEHA 244 A= §dt
olo] &

o] DRAM AHie] 2|4t 7e7)4 o 540 Ak o) Wl ol 55

2) G HEXTR! 2 HEXT| 722 JiiARl ez HR0| M2tM= Tist: 2t HEXTZ J|seitt
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Aol =89 BEAE £E 552 FEU(coauthorship or co-

5] H HEYSE TR A7E0] B
o}, W2 B35 3 5AE YEHA(coauthorship network) S T2HgHO 244
A7He 5 UEYDA B4S FUHOR /|SGEmehet 1A dA,
Bzol FEATA S0l 57 FA BFATA B gl B9 o)
Hgh 5 T e SHA SRk F=3kal lth(Yoshikane &
Kageura, 2004).

2. UESR Fz=2t dut

71 HEQA 235 YEYAY ol (mage) = Fd(pattern) &
ZHaL s Alsh=] F9bE FaL QlofA(R RS, 2011), FAIA SJulE Kol
= o}, o7 HEY AL EA4) E= EAo] YEYAY A1) A7}
of off s A=l ek A Folle 2EA dAlo] HEL Sl Ao
wrt, o & 59, Yang & Tang(2003) AFe] 4] Y| E 9] = (social network)7} 2
2ol WL A PSS TS Ao U]i]% S BAPLT| o5 1

Y EAI 2 IS 7k 4019 B

H
T~

= HALR o Azl 7]
Hlslo] ALg) A Y EY IS thas| £5 4 (fnendly) Z AR (advising), At
(adversarial) 3712 F-Ealo] A2 o2 YEY AV} IS 28k0] wLA]
Tjofl D] B HAEL glen], 2 vEY e sS] Ariel g
(H)2] BAPZE AL, AdjA YEQTe +(0)9] a0 Aldve d723E Al
At 9let,

SH, Faria & Goel@010)& AY AHAE AEA} B3, =8 A7} &
227} H= AW n] &2 A Y (Stackelberg differential game)2] 0|2H &
& =48 A HEHTY] BIE 24T o]59 ol F oAM= A Y
EQTr} =8o] Ao} AR =5 ol RS u|x]z| Ralil, 91 (citation)
Zeol|uk JFFS u] 2= Ao & UEhtsd), Faria & Goel(2010) o] 2|3t Amr}
Y BUAFO| 47 B HRES AYTEZA Aol BuS ol 4
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I

goll whg Axpetar Byt Afew v dolle 932 & PR ¢
=0l A Y EY IV} = H(returns to networking)o| oj|A1<]
A Frkar & o= qle=d, olHEt 2l9]o) Ak o]E2EF e o7t AolBR
a7} QUth(Faria & Goel, 2010),

L o ARIRkS B Zio] ofje FRACR AulA
SAES FE0] Hapd) te s dEdt A1 E4S 485t e A=
o] A|=E a1 ot YEY T FZ(network structure)?] EASZ = YEYIY
o] tfde Yulste UEHNA HSlnetwork range)ot VIEQS W 3§ 9A}
(actor) 7F SF%Z(social cohesion) & & 4 U+=4H|, Reagans &
McEvily(2003)= ©] & 7[A] EAS AA]o]A (knowledge transfer)ol] HaF
FL= A BEAoE HOTH YELYA LA X (hetwork cohesion)= HESL| A
H 9] (network range)e} HEEIHA & o] F HYdt= AIE AU YE A
FHAH 1 FHH= A4 (overlapping ties), & 9249 A= Axshe U,
HEYA §9(network range)= HIEH A AZo] dupt W2 Y92} 7o o]
Foj)al =7l FESHH(Reagans & McEvily, 2003). A]4]o] 4 k= A}
HolAls Hols FA A 4E o] FAI7]E AhollAlE vl-8-2 28t .
, A2l 7H Abge] ThE ARolAl A4S ol sy ffeliM = A7k e
71&ofoF gt YEYA 1 §-3 = (social cohesion)i= A 42 o]-A7]=
Aol AJZEY} legle B]lste = oAbl S F3Fe AA ==,
Reagans & McEvily(2003)2] - Aol A SR =7} x| Ao A} oF(+)9] o
AE AYe Aoz Yepsdt, Aolgh AAlEe] d4E A=, S HEYAY |
flnetwork range)7} B& 75 H43t ofo|t|ol & Ao|qt vi7 o] AlgrEolA
Adste 71919 S8o] ol & 4= 9lom, I A3 YEYA Hel= A4
ot A (+) 2] wA O A Frh(Reagans & McEvily, 2003).

Varga & Parag(2009)2 &AIA|A|(systems of innovation) ¢17+9] LS =
Aot AAA R {8t 2L A4S Al2"o] Arbsta Qe FeAt
(actor) 9] &=, FYLRFEO] FAITH A A A A=Y oA Ueus 39AE 1t
FEAEO Rlmehe 37HA] A& 540 &AL By @9 XS A

Aehin sl o5& tistad ATAS] BAsER BH ARE o] &4

l‘LI>_“, H'U —|>‘ o2
N L 2o

O
c
Hd
=2
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%
4
N
N
2
|o
Fu
W
a2
jaial
il

o 4N



260 KIAIRIAMAT H8Z M15(2013 32)

YELFL F7](size), X149 HFZ(knowledge concentration), H/EL]F.2]
E3I (the level of integratedness of the network)2h= 37}x] EAMSE 7
kil olge TS Ae=M UEYAY AS S5 Varga &
Parag(2009)—4 Aol A= BHAS] A Aol glojA UER=S] Hol Fagt
T2 YEPgon, ofefet A= RE A NES Zxshs A SR 8
74]—4 AT+ HEAHS 245h= A= B asiths A4 AAS AASHL Al
e, 2Ws A2 WENIUSE ATE YRt A7 3 e
9121 ) 914 7be] Q171o) o) eI Tio] &(-)2) BA EAfRicie
ojele] A Ak ATE Qle} Lobo & Strumsky(2008) 1977 0] A]
20029 Afo]e] £ o]l nl= F=A A9 Wo] TPA YEHAE +
Aot & dFz19] XA (inventor agglomeration)1} AFS|A Y EQ T 127} 3%
QLA A 53 iAol mAle ang AHEdY. o7|A, H3F
(aggregation F+= agglomeration)o|2 A9 YEL T W Wgalso] Ao
2 2 39 MIEYA(componen) & THEE FEg oueittd JAwe o
FRo] v z17) A429] 519 U E A (components) 2 1FE1L, ITHE E=
AR 519 Y EYA(component)Z} HEZ4E 7 Attt Lobo and
Strumsky(2008)2] Ao A= A ¥ 2] H& EX(agglomerative features)o] B
Y Y EQ|Z9] L4 EA(structural feature of inventive networks) 2tF Q.
3 AR eh, ohe Aol AExel A7 HolRw g, oS e
W THE WP YELY AR HY(aggregation of isolated inventors)
55|44 (patenting productivity)ol] 5(+)¢] BIHE ZEANE WHg A} 7+ ¢4 9]
745 (density of connections)= 23] ()] #A 9 Sli= A= UERT

3) 2 LES0| AT &= 7***0\ A2 e 2 oM SUSt 519l LIEA(component)ol| £ot
Liol HEQZE FAsttta 51 5t HIEY=(component)

=
Pl B 224 CBig Szl 2 4 9T, 290l TRk A% Uf BE LCES B

HIEXT TXRInetwork aggregation indext= X1 si2 AL, 07| s= EY thzAl XY
J

(metropolitan area) LAt & fHmY 5t HIEYZ(component)2 1SstEl BHXIO| HISS LIERHT,
Ce B4 X9 UEA L 512 HIERIA(componetn)2] 45 LIEFHTY,



£715 - Mt ZeRe SN Rlzmdol BERt UENDF ORI B 6]

3. g7

YEQ o)A 7194 (redundancy) F= F3 A (overlapping) S &]&A4]
(dependency)e 5}7] 9Jsf Hasirtil Hi= Y(Pleschak & Stummer,
YA

2000 YEYT AAL u]lLy} Holo] Ao Wl g B 9dt AL
AlFafior 2 - 7Hd 9] ddE ol e 7 E Sk z,: on:}% ApatE] o]
ZH(Carayol & Roux, 2007)°| Qlt}, o]+= 7F3t 0:174] o] oFat A7 (strong tie v

weak tie) =4 E= SHE0 et =2et T2 ”—'1%011 A olsfd 31‘:}
Granovetter(1975, 1985, 2005)2] 7Hdof| M=, A= HH | F=of 9o
A 73Rt AA = ot AAIZE B axpAoltt, T1-iH|, 2|49 A, Sl
E3hlAo] sk Aol et dAsklA 249 wEhs o Ygs
Siohal & 4= Qlnk, A|A]o] A W ARRe] W Q) BES oolof sl wI7sH
E7HA S 517] wiwoll YENZ W =& 7ke| AAZE AsfioF Tt
(Fritsch & Kauffeld-Monz, 2010), whebA], E =82 A =w40 YERT Y
o] 2HELE = A4 Hurt 742 A EHES Aukx} £ 0] E5
A o] =rHHD)= A HA 7Hd-S A3

WESI=E o] nbt B 9lah o] o] ol AT GlvhE Liehfi v
ELA H(network range)7} W5 Aoleh A AEof| AAH F=7t =of
A Aot A rR O A|A| a7t S AR 7|t 4 Uth(Reagans
& McEvily, 2003), ol i =2 A= YEYAY F7t 245 A=
& AL A9 S|4 o] rHH2)= WA 7S ARl

HE A dup B2 Afgho] Y| ES|o] AAE o] glom, dZdo] S35
of Ql=1fe] WA Qo= o' AR YIEY A WolA S44 1A Sl=
AEE I AA 7|20 2 woldt &= Qe YEA oA SH Al o
T2 XS ES ¢ & g8 4 Q)Y Ao EE (Parag et al, 2010) & =
ARRSE 1202 & AR ENY B4 24T AR 4
S 2919 SHAe] BTHHI A WA 7HS AL

WESze] 2], MEN ) Heje] 4w, YENRY FAY 5 2 ATt
YEY T kel 2 & AW 245H= Zlo|t} Varga & Parag(2009),

¢

_I
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Parag et el (2010)9 A9} Zo] B =B o]t 7l XS E3lale] s}t
ARE A5k, o5 UEHNZY Anetwork quality)S SAs= AE2 A
Lo o] AR o] @A 248 Awas YEND] hnetwork qualiy)o] %
295 A|EHHS AJsb BYA 9] Solabo] BT 1S At
4 YEgAERE Helg AR wel7] sl EYD T4l 3
&8 5458 So] @ LE tH(Pleschak & Stummer, 2001), U3 2710]
g olelth ek 44} £l ek S} £ 255 9 A0 A
ZPE webA & = AAR SR Hlsf B SR YIEY SRR
= Holo] B AtHHb)= 7H = Alet

il

lN'

2 Atol] AMGE AR AleTistael] A2 Fel YA A et st
T A=Y EE LR 537 7715(2008b)2 A=l 7]Rkskal Qi)
A2t SA1 AEfA kefRtof RRE ol = XVVP W712= A= ditks 5
A A5 A&t Aubate] AL o=l A Hof §Fo|zle] ZAU T T3t
FE7E 2eEe] Q7] wiZolt, & %%Lt £3589 FF U (patent co-
wthonhip% ol§3) ) Y912 Fgsiston, Solae 533
HA S5 A u] A (www kipris.orkr) 715 2](2008)914 283 =
313 ARE ©]-8-313iet 199319 ~2002'd %‘&Oﬂ 5315 W Ao] 3= 1w
ol tjetis 437HT} o]5 WSS AL E uhe. 5 849tg0] gjety ZrlE
T+ i o= E4sI & A9e Akl 3 EgHA (co-
inventorship) 2 YEIE FASIER E35]7} ¢l A uss HE A A
sleteict. e, S8} Qi whRt 2w wael 4ol A|wstale) stomt
A 717153 AEase] S5} girfehe 1 sl
PuGe olgnE WA Awape] S F
AT,

=

3
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AeA duEes g g5 oR dh E 434 37] A, A= S
o2 SHoM HEYIE SYAE & AL, o=t gt S| EYA
S0l HIEHT W 9 gAdTtel vjAle A anEs duE 287t
Ak, T-G, YEYIZY 722 S4HeE 42 <3 U dAel 3l

A el SRRkl & = ek A YRS 7Sk Aol ohvEt dAI=A

o A & 2sERol HEYA oM v 2 HE A5 27

she tiAl AAIE shuz 28T FeAE AR & dFdMe HE JEL

7], ASE, SA 5 HAE NEAER ARSI 2 7 E A&
St shte] AR AMShs R 7 WS AlAlSEL, A B Eﬂxl

TE o8 RS At A Engo] YEYATE SAAFE] FA/Tl
Bl

oA BT BAR,

1) HEY3 X|&E
(1) WEYZFS| A7|(size)

A Y EYAE 22 FAeHH B9 AE2 FA|HL kB A
AE ofujatn| ket Tt Ao A" e F kb UEYD WAV =
2 ojujaith, YEYAS 27]% & wTo] AAY TE 50| S7 SYath
of uf, ET F71 Aoz thro] FiTsRI ofle] FHEt F
A A TR o ettt olE §0 A=alg AQ} Rk
o] A E AFHEo] 51110]51 F=d ) 7} 7].;<L ko 7 w9}
A gl WA 57k 209oletd, A ma AC) FEUY v =Y
5/20=0.250°|t},

jakad

]
7]

rlr oo
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(2) HERZ 2| Z&(intensity)

A2 YEY T E§He (integrated T+ embedded) =& UER=

AZEA NS ) T4 GoI9) B A, A SR
of Qi SAel AEige] FEUYO) HESE AEidol thE A7

7920 A%, 2 ARAGTE AABAS 25 ATAL] S e, 0] A
EasUe Bad e o Awis] YEYD Are At Amad
A7} B, C, D} BEUHTA R Aol i 795 1L oS Sof 17

TE 91571 A9} B Afolo] 33, A%} C W A2} D Afolo] 13]2ul
A%} BO| @7 7t 35)/31, A9 C W A%} D AJole] A7 i 15)/39o]

W g S UED Y Hojgtos Ui 4

o) M B ok AR AAS A =5 9 o] ko] thA] A <
28 23 ABZHTE o] g3 FAA A ES Takeh. 23 A Zolek ot
WA Uehts Eslo] SAYY 2EUEASe] Wi S5iEei e &
ok FEUEAET) 7H] QAS Wkt B = Fol i Parag et al (2010)
oot ol 7} Eo] A4 AE wEEe] AT Qe A(ink)o] Bt
2 gt ol So) A4 A7 B, C, DS AP BF
oh a4, Bok 4419l TR EEAe] ol ARt 47k 630l L, €, DY} B
wmEbo] Qs AR 471 217 5%, 10%olak o A FAY AEGES
(5+6+10)/3=T2 WEST o} Hhgho.2 Uiz Rlo] Hek

’

(4) E&XIE(composite index)

S AT EN HEYA &
ZAsle= Q2R ERE 4= AGhs0] ARE AL ok (Varga



F|5 - MEAL ZSYAL] Sildatol| X|=wo| wHA HEHZIL OjRl=

h)ll
N
o
(o]

& Parag, 2009; Parag et al,; 2010), o243t S| F= Y EYAE 542
2 Fgsh= gho] @ Ao, /hE EASS Aol WAl uet o gle s

L %E} HEHTE st gho = Fdste A7 2ZooF Ales L

¢

9] A7](size), 7 (intensity), %@,/ﬂ (Centrahty) S st R A4
sf519ict, o159l ATolN 2 YEYD B4 3248 B S 2 o
T, 32k 7oA A A2 gho] RhEodl= AR DO AloA
L A csi)e] WEHOR WESD Ao| M. (18 DA A2
CoSoto 2] AN Q)

l

fi

(" s+

NQ= 7
2 AR Y
Q1) HERT & SEXIHE(composite index)2| O
S
So
\
\
/ \
\
/ \\
" NQ 1\ .
/ 2 \lo I
4 /
[

2 Ao A= Varga & Parag(2009), Parag et al (2010) 52 Wiel whet
;,7\] EE FASHcomposite index1), o]eb= HEZ TS} ?z]'% 2 7HA]
9] B3R HE A7l Eet AA), Varga & Parag(2009)2] E31AF ZHo

4) Zil & Cullen(ZEH 2 S, 2000), Mod HEQ] 2,
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AE UH74 es] 920 WHYskE A o tHcomposite index12] =9)).
Z_P oA Al 7HA HEHA 54 ghso] ThEe] e HEHE A7

o] HE|9] A7|& EFAFY o2 ARSI composite

]

FH ox,

index?). Oﬂe 0], HEHAY 72+ EA4 7 ., a2kl S, WE g=
a,, a, ap® 37 llall=|di+a+a:S Lﬂ N3 FEARRE A=
o}, A, 2ot ot FEje] aoF Zlﬁih 7Ht“ UIES T EA49] o Hatgh

HA
2 & 4 UtHcomposite index3), THA|H O 2 7iH EAE0] tfst 1y 4
ARE vhgsto] 2pE HAdske WHlolth oE S0, YENA $44, 271,

eI A2 QT 20, P04, SO R FHE AP, FRAEE )
FANGAAN % o o] THT S 9L Rl

FoUSE o 2R SelgAolH, Aupt 2R B4 bl

’

E3E 3WZH WA A BSUY A48 SsAe s el
=

A EAEEOE 722 A2 o1, 0d%) &1t B4E A=l
YA N EA 7 EQS) A, 2, 43 ) ST Aol vA=
=

Y2710 FAOR T olfs BFH A

HhAL Ael7) 7S e y] wiso|ctd Akl ZAAjolA| njx|e YEY 9]
AI7E S ol TA A= kg Aol B R 3 A=E HSskgith

YR E Pl A N UEYA A8} AR, AL Bt 5
sejaby tjulof TS Hukal £te] 89 MFEE & Aol A AAb

3]
9k #1537 (master), YA #5353 F--(Ph.D,), AARE FSskAL 22 A
EWpo] MRl 0 7 AEket 49-(Ph.D., after master), HANS FE3H7] A
22 w2 HE] HAARS HE3F 7S (master before Ph.D,)2] Y] 7} 2 W33

5) HLUSI= AAlet HiAl0] Csh CHE 7|2te HEsta, MESE X0|= BIHSI00F & Zo|ct xStz [2to]
7Helel sHue #E0l =, 224 IHQ%—VE HERA7F 22F SO0 & 4~ glesz JHRIE Xy
st JRe Otz o

6) HERZ X[Eef

SI9124 Clol 719] EXBEE ERE ODIS H1 4 UYL, 2 PROIE S0kl
X 40tA RILI5HCH
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soiet.
EARsRE ) HEA £QT AR AR tolgt £ B
Auba} EQR10] o, AEmS A, A=) HFEoF oI, o],
SRS ol el T UATY £ SURY B2l HaTAE
2517] 9j9l Lole] A B 2713 my o Baslglr, AERoRs £17
Apobm BalslRct]) B =5 Hubi) 20] Soln A5 o] 24l
£ 314:0] B3]7} EAJSHEA] ojRo] BAglo] WAL F Ho] 9l Amis
2% EA7 BRI Y EYR /17HES A 3ol AEide] 87} A%
We dprom 3 RE F 7 498 247 Basiar, &
A aZe] YEYD AR} 09 FHS 2= AEpA} £ B
12 AE BE % shxols, AAe] A9 Eas GusEe] FuAHs

Vet = v 8i4x(dormant) 7} S=7HE T}

m

& (negative binomial model)<

S
O
ol g ol Awws wH YENLY 54 B Wlquality)o] A= A}

S = exp(A4H+ BUES A+ 39l A T )
+8 A= mEho] (2 AF + AZ Al A8
+ AR )+ A EE ]+ €)

)
gEetol 49 MPSehe ofLl2t E7E 167 20F /9] 7|Ef —IOFE
‘= 39 %

b OHOHSIRACE,
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3. 7% A

&E D& HeE 7o A BTl ok, A=uao E58F0] F
HAE Aol SIS o]t AHRAF SYUAEC] Al H EE(EH EE)9
e HE Sof ok HIEH A APE ARF T4/ (centrality)2 A F2ofA
SAe] Solu 7A%el k0ol AU HolT Yok, 1] oA
S0 AHIAE BT, s FoJatA] eokeh® UESA 27| Gize)=
T EE oM S B3] At ol oH (e AEAE yERh
YEYT ZF=(FEE; intensity)= 3} FEo|A ZHAQ EdA4et (-

[*]

o] FHHAE Ad= Alz Yepglth UEYA Alnetwork quality)of] #2t
32 5 (composite indices) & A WA A F7} 519 FHEoA §-2)517] oo
AL ASfsiiis Ee] Se AT 19 folnaEolA folg A2 A
HAE Holal gl

HAp519] Hlol(g, 1019} 5]

ATA = 19 Folzstol A f-ol3t
Do UER. ol %l&fq 20|

2 Y] 71 9] el Saks S%
U THOR T l0lng, SN ot AL el e
3919 451240 W3 ofslTit, WS Sl AR o A

o A|=E W] Ak AL £UACh.D, Hr)e] A9 T 7h) EE Rl

15 2o ST} 5018 A AR Mol 5l o] s
CHE W Sol o) ESAAMAC] 2 A0 oA 4 olTt A4 BT
2 Aol A WAL E A =i 7 -e-(5u|#4= Ph D, after Master)
A FEAME 5% TollA o7k S+ HUAE UElen 5H9] &
oA AT s vEh

fM

F

rﬂ

T gloLt st stk AAet
9 BUAe) Aol F RE RFA S5 A5ote] 4BAT 1%
ofgzAlM folat 2)2] e Wolw girk, oleie JuPAL AR HA
SAA7E SAEYA] ]s) e SHAAS AU Aol Zlalske Zolet

g% gl

8) (& DOIM HtAl Rold 4y Zils MfeIRict,
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student's
patent
0.07
(-0.01)
0.18 0.48
(0.15) [ (0.07)
-0.01 030 | 0.14
(-0.06) | (0.21) | (-0.13)
4. composite 0.06 0.61 0.54 | 047

(¥}
w
&~
[
=N
-
3
©
S
]

1. centrality

2.size

3. intensity

indexl 0.02) | (0.56) | 046) | 0.57)

S.composite | 0.3 | 079 | 081 | 055 | 066

index2 0.08) | (0.66) | 0.71) | 0.31) | (0.71)

6.composite | 0.2 | 082 | 080 | 055 | 074 | 098

index3 0.07) | (0.70) | 0.66) | (042) | (0.84) | 0.97)

7.composite | 017 | 026 | 082 | 045 | 022 | 041 | 04l
indext 0.15) [ (:0.04) | (0.88) | (-0.58) | (0.11) | (043) | (0.34)

8. Master 005 | 0.02 | -003 | -0.02 | 0.03 | -003 | -0.03 | -0.01

before PAD | (-0.06) | (0.01) | (:0.02) | (:0.02) | (:0.03) | (:0.01) | (:0.02) | (:0.00)
9.PhDafter | 003 | 005 | 005 | 001 | 001 | 005 | 005 | 004 | 0.13
Master 0.03) | ©.01) | 0.00) | -0.04) | 0.02) | -0.01) | -0.01) | ©.02) | -0.14)
2004 | 001 | 002 | 0.02 | 0.04 | 002 | 0.02 | 001 | 047 | 038

10-Master 1 07 [ coon | 0.02) | ©04) | 0.05) | 001) | 0.02) | 0.00) | c0.46) | co.44)
B— 007 | 003 | -0.04 | 001 | -003 | -0.03 | 004 | 0.03 | 019 | -0.15 | 0.56

©.12) | 001 | 001 | 0.00) | 0.02) | 0.00) | 0.00) | c0.01) | 0.17) | -0.16) | 0.53)
12. age of 2000 | 004 | 002 | 002 | 001 | 0.05 | 004 | 000 | 0.02 | 004 | 0.3 | 0.15
advisor 0.02) | 0.05) | 0.02) | (:0.10) | -0.09) | :0.00) | :0.02) | 0.03) | :0.03) | 0.01) | 0.10) | 0.15)
13.ageofex- | 002 | 0.06 | 008 | -0.01 | 0.05 | -0.06 | 0.07 | 0.06 | -0.08 | 0.09 | 047 | 0.60 | 0.15
student ©05) | 0.00) | -0.04) | 0.03) | (:0.03) | -0.03) | :0.03) | -0.02) | 0.08) | (0.08) | -0.45) | (0:60) | (0.17)

) HEYI ENS 25k AE SEXISES CfSa 20| AKELL (ce UEYHI SAMY
(centrality), s WEYZ F7|(size), ie UEYT Z=(intensity))

- composite indexl= w
- composite index2=/c*+s+7

- composite index3= %

- composite index4= %

Z2) Ph.D.£& AR M2 X|=w4-0| X|=Z 22 BIAL EAXt
Ph.D. after master= MALPY, HAIIPY 25 X8 BH2 HIAL EIXL
mastere MAIPYEH X|=wa0| X|TE B2 AA} °.=N
master before Ph.D.2 &% X|Zuw42| BiAtupdof £

_|0II

ot == AAt ZXE

A& 1w 4=2] 1}o](age of advisor)= 55|41} (-)2] ARIAIE HolA|
WA FofskAl otk 2949} Uolage of ex—studenots B(+)9] BAE ot
BRI glom, A FEA= 10% 2ol 319 F2olA= 1% ollAl
frolatoict.
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>
1o
o
2
ot
o,
EN]
ik
of
Ry
1>
rr

2 o AN
DO
D
N
o,
x@
[0}
=)

29| B et 0.52401A0k MEAD AT Fhe WA TN F44
0.09, 271 0,10, WEE 0,059, 2, /AL HEAD ATgol BEH R 2
gkl o 5%~ 100l Bfstol YEYZ A E] RE ] A9H UL
o 4 Stk A E S| WYl SRS

QST 41710 S L o]
0

dormant=1 &}, pr==X%| 5,842 dormant=1 x| 9|, £t X| 2,654

Mean Std. Dev. Min Max Mean Std. Dev. Min Max
ex-student's patents 0.26 1.89 0 51 0.50 2.66 0 51
centrality 0.09 0.15 0 1 0.20 0.16 0.04 1
size 0.10 0.17 0 1 0.23 0.19 0.03 1
intensity 0.05 0.11 0 1 0.08 0.11 0.01 1
composite indexI 0.01 0.05 0 0.87 0.03 0.06 0.00 0.87
composite index2 0.17 0.23 0 1.73 0.36 0.22 0.11 1.73
composite index3 0.08 0.11 0 1.00 0.17 0.10 0.06 1.00
composite index4 0.03 0.09 -0.49 0.50 0.07 0.12 -0.49 -0.50
Master before PhD 0.14 0.35 0 1 0.13 0.33 0 1
PhD after Master 0.10 0.29 0 1 0.12 0.32 0 1
Master 0.58 0.49 0 1 0.59 0.49 0 1
PhD 0.18 0.39 0 1 0.16 0.37 0 1
age of advisor 4828 8.03 15 66 48.55 7.22 33 66
age of ex-student 28.30 431 23 58 27.86 4.06 23 58

1) Hoj#4 dormant?t 19] 22 e FRE X=uso LHEASO0| AT 712t SHa(E
YT 3H)S 0|3 AEIALEI(Xt0|C,

MARFE & tA] FYe A =m0 A esto]] HAREI7IA] 55| B
Z AR )4 Master before Ph,D, 2} Ph D, after Master)= AAFSFR} Hh
AFEFQI AL WMol FAlo| Ut ==t AA| 59| oF 14%, sh9] F22] oF
13%5 AR89 HAbet9) s 2EshelE o SUAKT v Master)2t A&
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Ao AN BrARRRRES F 57 SAAKE S Ph.D. )= 212} 58%, 18%=
AA|5HH | S R A o] Hl&o] ZHZF 59%, 16%= H]SeHA| LERgTh A
A A AE=0] Yol Hat 48,34, QA o] Hdt2 28.341%
o B9 EA A=t Aukip ZQR}] Uhol= Bt 48 64, 27942
g Zo]7} gict,

GE 32 FE YollA 2z HgsoF 29480l AX|sh= HlSS UERdTh A
A 3F+(dormant=1 3 "?:) of 1% A71AA; 20.27%, e 14.09%, 71AI%
A 12.32%9] =282 UM o] Wttt A=uerh Hehs-S A Gkl 7]
710 shojulAe OlT AERAE AlQ]sHH, A7|HALS HISo] 27, T3%%
R ¢ ol L, A7 HoF ZAY0] 13.60%S A& FEU A 2HAZ =

2 8B5S UeRfH | AFo] 10.29%5 AA8) 1 th <otk 1) gt g
Al A g ol 7|08 EUAY] 5748 B AZ=u4=9] Yo]7} 55
Al~60M1Y mf, & A=4=2] tho]7} 50t FRF A=Y uf h9atyS skl &
Ak AutAre] S8147) 71 WAL, A =wa7E 45K ~5041Y o 9 OP—
(A= 2=7} 400) Zurel o Solalge AZ)) Mulafe] B 7127}t 1 theo
2 Wkt Aeno] Wyesol FHAH Y uf shejatds AN EYAE Al
QJstH, 9] =A7F AR v B A =Tt £ vo] 17t tiofl £ o 294
9] E5]&Ho] 7P ATt AHAl 2L EUTA Yol E5Ed A4

=T

= EQlko] 3041~354] T2RolA 7 QL 454 o)A F7kolA 1 theo.

2 Uit ARaso] S58Ee] Faddd U Ashy, 9 F e &
A7} HEE B o]03] 5 Lol Tigkell 4 5129 A4 wale

9) MEIAF DFH0IM ST A=u4o] X=E B2 ZPYSES UEUE MAMEY HolMaster before
Ph.D)2t HIAEEY HOI(PhD. after Masterk= Z=0l= 21 HIE0| 23X, 2 ==0| 2002=7K|2|
X=a YELS S 2002E7IA] STt MEAL SIIXE SHtlgez S22 MAEY tolof sig

Sh= SYAIS] L= HiAL SIS FISSIY| T0I01M & T0[2] HISO0| ChEA LEHATE,

2F HE

10) 2 =20] 38 LAU[FOR Azmaol 98 LEYIE TH0E SUGH 9 s, 1! -,

E
TN 20| X0 WHESO| gl ERE ”Eéﬁf
1) HSEorE AL SRIAte| B EolEE s T B2 2F0IM Tz 2017F 7R BT
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™ Z&0f(dummy) dormant=1 &%} dormant=1 x| 2|
A3 0.70% 0.79%
Fal- 1.80% 1.13%
7| A =M 12.32% 9.91%
sedy 6.98% 6.22%
22 3.34% 2.07%
st 5.49% 3.73%
Mg 0.68% 0.49%
2=9| 1.76% 1.51%
AlZ 0.75% 1.02%
o|st 14.09% 7.91%
S 9.41% 13.60%
7|t 20.27% 27.73%
|2 7.26% 10.29%
=4 1.30% 0.64%
X|HZ 0l x| 3.75% 1.85%
st 2.14% 1.66%
SISt E 7.94% 9.46%
1=}

V. 2443

Gt = S0l By or YEQA X7t 53] Aol nA]= ads &
At Aatolct, YIELA /iE B4 AR AR AT 7358} o]
=2 ot shte YERA AR E AlEsto] APHSsE A2 FE T2
hsick, A=) MEREEo] FRAY o] SISIT G olat AU £
Aee e 2 9 AlQet £2 F 7HA] 2o tfsto] £85I Lol e}
G4} Zhol| AT 4= sle HIA R A BAE E2Fsh] e ol vol A
B34 THelAn, 9198 culsh YS9 AT 7o) 15 A80] Yg 4k
glout, LEAgo] EALCE FolaiA] ok L Dol LEREo| 5l
= 2g9 Ayt AAE Uk 1) (E 4) 9] shdoe FopAE (over—

12) Cioliaet Qi vt MENGHO| U= ZP YT 19l 2 71|
C
-

12510] A4t Bt 2

Q
J|'>‘
rE
¥
10
e
¥
E
El
ol
A

S o

AL 0l
Bot+8,X,\+B.D+B.X D+ €02tz 20N D=12 TN

ox |l
rn
in]
i
o
o
iRal
it
2
>
rE
4>
e
10
ol
1=
rr
)
=
o
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(# 4) HE/Z 40| Said4do| ojxl= &1

] e HEY3 EM ST X| E(composite index1)
variables / models
dormant=1 Z&} dormant=1 | 2| dormant=1 Z gt dormant=1 H| Q|
coef. -9.25 -14.06 -12.13 -24.14
cons. -2.53 -2.28 -3.19 -4.15
Z_Value *kk Kk Kkkk Kkk
coef. 0.15 -0.26
centrality 0.15 -0.29
a z-value
o
3
. B coef. 3.62 452 67 8.44
networ ) 2
index(NI) size B alue 6.54 8.73 149 l.Z9
-] Kk Kkk +
&
&, |coef -5.21 20
intensity -3.96 -1.80
z-value ex N
coef. 2.05 1.54 2.08 1.66
Ph.D. after master 5.53 3.89 571 3.95
Z—Value *kk *kk Kkk *kk
coef. 1.49 1.02 1.50 111
master 5.17 3.03 5.08 3.06
Z_Value *kk Kk k Kkk Kkk
coef. 227 2.00 237 2:17
Ph.D 6.53 5.01 6.66 491
Z_Value *kk Kk k Kk k Kkk
coef. 0.05 0.12 0.23 0.60
age of advisor 0.49 0.53 1.82 2.87
z-value
* Kkk
coef. 0.00 0.00 0.00 -0.01
(age of advisor)? -0.41 -0.76 -1.67 -2.96
z-value . o
coef. 0.27 0.56 0.19 0.45
age of ex-student 1.59 351 1.28 291
z-value
& *kk *kk
coef. 0.00 -0.01 0.00 -0.01
(age of ex—student)z -1.67 -3.46 -1.17 -2.58
Z-Value * *kk Kk ok
coef. -0.89 -1.35
dormant -3.08 -4.81
z-value o e
In(alpha) 3.20 2:72 3.35 293
alpha 24.53 15.16 28.36 18.80

) 1. HBEO} COlHAE SRH4E TaiElo] QUOLt BD5HK| 2
D %R W % 4 247k 1%, 5%, 10%, 15% 2Z0IM ROl 01% HUIME SUst
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dispersion)7} Q=A1E AAsl=0 AHH allng) 5& B Qloh 2 A
o] e W oA Frhibze] tidt AT AT« Ei= Inw)o] 2514 00] of
YolA] st} Bato] Zrhal 7Pl Eold REHTh= 2ol Ho] A
& HolFal QlthF7])%s, 2010,

AA #E2E o s o AL 7 YEYA B4 F F44 (centrality)

SelaiA) QIokL, WIESIA 271 19 SolAl SR AW ke ke

Al Ll
ANE BolFal gl i HERA SA4ReE0] 2ok ollA 2 2|9

FAA B e 4 Al 7] 7S AS sk Aol A, ()9

olgt 24 Elintensiy)e N Ei40] YEN ] QAo FHESS A}
o] SIS Utk = AL oujsit(1A 1 712, 2 e A o)

Ok} 217 (strong tie vs, weak tie)o]] ¥3h =AY} TeAsto] thA| =2 kgt A7
HEHT E= HEYT FAY] Aol aupgolel= F4& A eh= A2
2 et
2 Aol A9 S (intensity)2F Zo] YEAS] Hnetwork quality)©]
SHS ST AR = BT S(0)9 S 7= Ak FE Lobo

AF2] A Y EQ] A (social network)ol] Gupt ZFelA] AAEo] l-tb= 23]
BARolete AL ATE AAIHATH) Lobo & Strumsky(2008)= WE =} 7+
9] YEYIZ 2UTE 2L olojtojHuls £33l A M (redundant
information)E ¥ @o| AEd 7Hs/do] e Ao = Holt

EA, 9 Fogt FoR FHE HEYA Ars AEig Y EYAY
TE7F 245 AUt UMY Esjdibgdo] EtF = 7H 28 AR &,
Aeng HESAS HeZL Q&S AHAl 2YA] gl 578420
B Y, AR, YET AL Akt A9 FAldaket fast

L

d

13) 017|A, T&(agglomeration}2 UESZS| A7((size)2t %St SHXIHO|H, st HHYS LEXT
L& (intensity)2t HIZeH S&X|HO|CH
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0. 2, Awis EYT Yol ARLert 244 S AL ol
= 410 ] o3 ¥ ek o] FekHOH 8 712,
YESZY E4S Ll A AES Falste] YEYRE shte] B
ARE T Ao o] AEEZ HEYA H(network quality)of] 3t tfz|
S50 2 4 2l 3, 24, UL U3 B8 AR s
& =SS = 574 7= 283t
ﬂurﬂ “ﬂ/\]ﬂo] Az 8 kf’é T = Aot oY, EAES whYske 7%
< ofg] 7L 7hsEE, (R Y LEF
Parag et al (2010) 5-¢] oAl <] v
2 e yels AEHeR 4ol 23 gk Axfolct, oA A4 U
EQA FHARY A= dH)olA, HA| Fiol M= FoaEol 15%,
9 FEANE= FoeFEo] 10%2 SAHLRE Fo3 AEolth, Varga &
Parag(2009), Parag et al.(2010) 9] A+ o2 A7 HEH A
Aol gk A5 2] Hae E‘Jrﬂ X%xﬂﬂuhﬂ GE HEFEH Aeug YEHS
9] A(network quahty)O] S22 Auir} 2] EFJAIAM 0] =of = 7}
AL ofstA A A HThar & —’F Atk GE 5)9 A WA B SRR L AA
Hep Aupap AL 7102 SRR =95 W)L o)FA AR &2
£ AT E AR B39 EA Aol A RS AREE B oS- ot
Ao FAHAE YR Qioh o] A H AR vIEY A Ao ez
et 7HE 4 ASHA AR E AL & 4= Qo) T e WO R A 7] &
A2 o]Foizl HWE Q| F7|(composite index2)E ARESIAY, T Hotgh
#(composite index3)= HIER A 49| tfe|Hp= ARE-SHE 2tE uf$- F-9|3t
B Ag FAAE HolFal lo], 7He 4= 75| A A= AL Qi
19y, Varga & Parag(2009), Parag et al.(2010) SoA AFEE A& T4
FHE 53] ikl 7 HIEYA SAE0] mlAle JaFs duE
%

ne
flo
§
aQ

o

0
=0
S

o>

9&
\}
(@]
(@]
L

ol
ﬂJlO ﬂJlO
Eha
1%

L

_4

-

g
S Fog

A 543 ol ellg Bol, B A7l 4 WD A7)k fofat Ao
7S o)A E4olnR YESIA Holekt FHAE 4] YoiAl UES
o] 37} 89108 Tefslojo} & Aol A, YEHA 7 Eintensity)=
folit §009) AR AQDR WER B9 s 8910 neslolE B

oL
&
O_>f‘.. oot

(U e
jr
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e L e R LUERE
Agh Aoy, GE HollA 2] ¢

Z A4 (centrality) 2 A I3}, UIEYA A7|(ize)ot YEY A A7 Hw
intensity)IFO. 2 EFA RS FASHE, FAHE Apite RS vrdsioint
S HEYA 4& YEYA 27|(size) + OUHEY R S E(intensity) = =

Holoirt, o197 245 Y=Y BRALE ol Sela Aos e,
G 8 W A} Solak s ofolA] BAEelE HSe B9
ZHPh.D, after masten)] S5Ao] /1% Wl uABHITIg 0 2 Asia)

(el

~—

(& 5) UIEQ3 SEXIE EaiMity

alternative composite index
variables / models i
inzz;nlp;fl/tfo composite index2 composite index3 composite index4
=| T
coef. -25.47 -23.73 -24.65 -13.46
cons. | -4.52 -4.02 -4.21 -2.01
“iaile Kk Kkk *kk *k
coef. 0.00 319 7.55 8.37
composite index | 7.30 6.26 5.70 8.00
Zvalue Kkk Kkk kkk *kk
coef. 1.54 147 148 1.57.
Ph.D. after master ' 3.67 3.55 3.56 3.89
Zvallle Kkk Kkk Kkk *kk
coef. 0.99 0.97 0.96 1.04
master | 2.77 2.67 2.64 310
Zavalle, Kkk Kkk kkk *kk
coef. 1.96 1.97 1.98 2.04
Ph.D | 4.53 4.58 4.55 5.03
Zvale Kk Kkk *kk *kk
coef. 0.55 0.49 0.52 0.11
age of advisor | 2.77 2.26 247 0.46
zvaue Kkk Kk kkk
coef. -0.01 -0.01 -0.01 0.00
(age of advisor)z " -2.87 -2.39 -2.59 -0.68
Zyaie Kkk Kk *kk
coef. 0.53 0.55 0.54 0.54
age of ex-student | 346 347 3.40 338
Zovalue, Kkk Kkk kkk *kk
coef. -0.01 -0.01 -0.01 -0.01
(age of ex—student)2 | -3.18 -3.27 -317 -3.32
Zava L *kk Kkk *kk *kk
In(alpha) 2.86 2.87 2.84 272
alpha 17.40 17.68 17.07 15.18
, =TS

Z) ‘composite index12| £ = composite index12] 27| £22 &MZ 07l &
EEX|ED AR A2
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Al E= AARE YA Master before Ph.D )ol| BI8l| 1%2] F-2J5=<=stollA =4
Uehar 9ok :Lﬂtﬂ 778 KA Z2AAE B0 9 AAEMYE 2E5HY
2 3l= YA tfu](master) 8] Al4=7} 1% F-2J=Estoll A 23t A(+H)9] ghe
2 I, ol Ak s o s 7*]6%}71] = ARSI
F)oll vlsl HARE 2Feel= sk ZA 072 21&3 EUAHmaster) 9] &
Aol B 52 Uehdit, & ]-fr el vy o2 ZststA E A
AE A AHMaster before Ph.D.,)2] ??5‘1*&“&*&0] AjH oz vt B A1t &
AT 39 5] SIS B A, vk ol JkslA He AAE
AARS] - o] 7IZko] HpAkbY o|pr|Tko|of A AHjH s S50l W
Al Q% Zlo]ct,

& F7H ez 3ke) ’iF 2t Algs A7)0 Abol7t EAE AR
= O] (E OORTE HAREAATE AAREAA] vlsl 58] Aol ==
= % Uk 2E ZYolA duEA Hel A 7]+ HAKPhD.) ) A
AFS- BFAKPh, D, after master) ) AAHmaster) <S.2 UEIHTH &2, o] Al §
F HE 7|2 HEl "o AYSHA HE AAEUAMaster before
Ph.D.) Kt} 1% oA frolshA 2 gro= 3745 aL itk

i3

d

(E 6) ool #HF Zte| E5{ ity Hlu

SEXE

e HEQA gki 2
e UEH < (composite index1)

alternative composite index

composite

index19|

A0
=T

2.27> 2.00> 2.37> 217> 1.96> 197> 1.98> 2.04>

PhD; £+ B, it 205 154 208 166 154 147 148 157

master Tk & . '

composite composite composite
index2 index3 index4

dormant=1 dormant=1 dormant=1 dormant=1
=gt Hel =gt Hel

# +

2.27> 2.00> 237> 217> 1.96> 197> 1.98> 2.04>
Ph.D. > master 149 1.02 150 111 0.99 0.97 0.96 1.04

*x *kkk ok e e e ok ok
2,05> 1.54> 2.08> 1.66> 1.54> 147> 148> 157>
149 1.02 150 111 0.99 0.97 0.96 104

* *% * * * * *

Ph.D. after master >
master

a-d|, & Het G 5= A5G| fle RPo|nE ok FrEof A

glo] W9z M) HHE FAska ok U= AL 319 Wo
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2 Aol7} QUEAE Awn] SN YEYD AEe} 59) W T 7o)
RERERS w3 ol Zokjo g, 12t RELERe my o £

A4 FHE XX
HE=EH A Al

ot Az e oA A H i
JHE1 NED4+9 YESIW §H0l SHE42, = B YZ| YEHI S8E . B <
O YEAE XTUS MEA ZAMO SHMMN0 B0 (i ntensity)
JHE2: YEKIAY 72 B4S NCwe MUA SAMO S5 WENT A2 . . o
MH0l S0 (si ze)
JHE3: WEYIAS EAH0 £S4E NCPS AuA SAMY S| YEYD UM . 9I5| y
SMAMS0 =0 (centrality) =3
b4 NEwd WERIS H(network quality)ol 248 & HE=3a & " " o
ge MEi A ZUMO SHMAN0 &L (qual i ty)
JbE5 SABERO HIG HASYXO WEAAZRE e B o paxmgy|PEHERO
6l e a0 HAVT B0l 55705 =2 X

N HEQA A RE APPSR T LA HIEYT 27](ize)= 2

3 FH9] gh2 AU WE SIS ntensity) = F21% S g AU
AOE FHE olHd AU iY EYA] F2H B4 FolA wcot
wE0] A ho] Qubt WS LFE7F rkicks Aokt Be AEe
I At H FR% GBS B X 4 Uk 5, A4} deht g
° ARSI YEYIR ARE0] X7t At ZUAY FA ] 9T
92 ujAt FR3 Aaekn I 5 ok A HEYT A5 YEYS 12
of 3 Tk 2T glonz YESAe) AAAel B st ok

. B A7l AEARES THRLR oo Bakx|e
2 Aursto 2 Y eS| Ametwork quality)o]ahs 3

Ir

W) & Y=8+8.X,+8,D+8:X,. D+ e0l2l= ZE0M D=1 YoM He X, 9 51
B+ 8,2 FEEL. D=02! MM 4 X, 9 k= 8,0|Ch 071M B,0] A7t 72GHA| 22
Hol@s)ztol X, 2 satof A0IM Xjol7t gle Zo|ct,

a2
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AA NS A= dg|HeE Azl okt 2 AtofAs SRR
of YEYIS 24 EAZ QoFsh= E 74| g4 el E&A]4xalternative

composite index)E E3RoH, oA
Al ol 1] ghe 7HAE AL R YER o2t AR iE HEYA
o A& FAIE FIATIE aflef=tar & 4= 3le Aol

=59 o]F(labor mobility) #]4]9] uhF& THknowledge spillover)E 7}
A ee= Fadt aflolAnt kFo o] Fo] gl Aol VIEYAE S5 A4
o] A8 2] 9] wFa Hknowledge spillover)9] T thE Q3 E27} & 4
Ath(Wilhelmsson, 2009). 3HA| A4S AHAF 9199 3+ & 24Q
Q&AL (human capital) @2 AFAAof 7]of g B o2} AFE]& A (social
capital) B YEL A JAS A= 7]ofgtcH(Murray, 2004). St
A szte] A7 YEE AEshel ARl 1 Folx e u)%)
7 9et, TR), AFA END BHES e RARE el
Aew], MERZAL A a) sl Rajo] tat A oF AztekAol
HEal I,

1 Fof|A] Varga & Parag(2009), Parag et al (2010)2] HA--of| A= =z 2|4k
off lofA A HIEYAZE AU a&4de HEYZS 7], vEY ] o
SHIL Q= ANE AR A A4, A2 ARES) Nlmeh= 3714 S4 oA wtef
&o] Y| E9)79] network quality) & slHe] B8 HE 45K JAE o
THRAES AASAL ek, E A= Varga & Parag(2009), Parag et al (2010)
AMAH HEHZY A2 SHshs HrES =Ytk o8 At AErt =
AAES] SOl A7t SR & At Aol 24 &0
oty e} 7|3l WA}t oA VIEHAY] He S
7F Al A= ATE HET =R ol2fet Ak AdAe &
ojm, AAH 2= of7tA] Zotr7] 5ttt & At Aol glolA

—

P

245Hs 7 AE 9 SRR
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ALula=0] QA YEQYAY] o] FEsto] Al YHPAE SHoE 3
AE YEYZ o 122 EA 9 H(network quality)o] Z¢3H AJHALe] E3

Aol S84 Y= wA=THE e ehalAt skl of tiw o] §l
Hete 22 ohl, 22 A9 5 $EREE ot HE Jii Fose A
o] Y-S §33) B o), NEidr} 7RI 9l QA YEY T dAlvlo
Al st G gle HEHAZE E Ao, & =& Eﬁ’éﬂrOﬂHE

A =40 Y EY A= AHAL SAALY] S8 ol ofet ()Y aE
1A= Aoz Yyt & =72 k= g4l o]=27] ffeiAl= a4
SAet= A B oyt A4 YEYAE 245k= 20| BAsithe Varga®t
Parag(2009)°1 4 2] & 2] AlAE S AHERIAA F=3L Qlek, 8HA O] A==
A Y E L Aresearch network)E o] A Y EL A Z3(network hubs) 2

718, AAAAR AEdh= AN YA 4 U E S A (diffusion
network)®] g+ o] Hit FAo] Aot Aol Eof qlojA A7
(gatekeeper)®] H3HE =3E 4= Q1A Hoh tfsh-4tY 7F A (university—
industry linkage)E &3t A]419] o], |49 g anE Stilslr] flsiil=
Aen o] A5 YEQA, ARIA 9] 2t YELQIA, £4]7](gatekeeper) 2 7]
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< Jolohe g o2 S F vk Qlrk, AAIR g4k 1 A o o]
A AZmAe] YEQZ7E A8k 2ol o) o] 8 A BgET YA, o

gt HIEHT 2go] Aol 7|4 HHpAL SAIA o 2714 Rl Y=
A=A = 24 8k

ATE B8, B8 5 A7 WEYD ) AR 1] FABAS AR
£5)0] FEUPE o} §3) U=YIE FHSAE Ao
2o BAS Pt YEYIS WA Avl Pt
L Mt 2R} A1ESHe 229 B4
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The Effects of Collaborative Networks of Academic
Advisors on the Innovative Performance of Their Former
Students with Graduate Degrees

Kineung Choo

Abstract ‘ ...........................................................................................................................

Research networks of academic advisors have significant effects
on knowledge transfer from advisor to students while in school, and
after graduation. The paper focuses on the role of human networks of
academic advisors in the viewpoint of the knowledge transfer, from
advisors to students, and from ex-student to employing organization
after graduation. Untill recently, literature on networks just describes the
properties of networks. On the contrary, this paper investigates the
impact of network quality on the innovative performance of individuals
active in networks. This paper builds up inventive networks using
patent co-authorship data during 1993~2002, including 437 professor
inventors and their 5,842 ex-students which successfully receive their
Master or Ph.D. degrees.

Since a single network measure reflects only one aspect of
network structure, this paper constructs a composite index by
integrating three different measures of network structure based on the
methodology proposed by Parag et al.(2010). Using negative binomial
regressions, this paper shows that network quality of academic advisors
enhances innovativeness of their former students. Among individual
measures, network size, which refers to the number of nodes connected
to an individual inventor, has significant and positive sign of coefficient
estimates. The result suggests that the number of collaborative partners

of an academic advisor is the most notable feature of a network
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structure which affect innovative performance of former students.

Keywords ‘ ..........................................................................................................................

network quality, co-authorship network, university-industry linkage,

innovative performance, network size, inventive productivity






