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I. A4 7]

- 47199 dg R&D FA o4k fﬂxﬂ Zzwr) s Eolol a9

o F-lvgt R&D FAF (2012) 9] WIZFRE Hl T2 74.7% (41% 4,378% <)

o 719 Ay = g7 ¥E o] 74.29(%F 322 70991 €1), Zx7]de] WE
& 134% (5% 81329 91), WA 7149 wFE 124% (5% 3,3889 9) %4

o AM-FFAY R&D FA (012d)E AA Aldele] 249% (13% 82219
A) FRow F479) AY HFL 132% F3= (9F 2% 9569 Y)olH, AR =
T HFE 20179714 18% o2 e A FY
* OCED Atgof o3tH vt 4719 (99 2 mul) R&DE] Al

4 S 14.6% (2010) = W= (10.2%, 2007”‘), F—% (11.2%, 2007), =
2 (8.9%, 2008) sol Hl&l| =& FFY
o R&D AMAFA A th7]de]l AAsh= HS (20129)> 63.6%= TA27]19
(36.4%)°l Hlal FalHlFo] ¥ 212 Apdoly, R&D FAklA di7] o] A
b WS (74.2%)< advd 71l ti7i]iel nls) R&D =AA< 3
go] FHor F

ol A

- g o) ARe Fa7199 E R&D AFAAS Fsiel drke £l A
& AZH 3 Y= AU
O

47199 h# R&D A AFAT FAbel s @eje] AN AL &
_]

Egate], ol 4FRHS Fa) Walvor @ BAY

- TA7IY ALE A% =7F R&D AFE S v ARl HR e rde]l AdAl wE
A%< @A 9o] R&D Aaae] AgAs) oo e Maselo] oAy
o ARl g clo] R&D AYujie] Toldt= ASLE o]E9] ClAE B} 7R 7
o ANA FolF oike wolatiE gdte] Z Fute] gtk AEA @)
7b S

o <ol egtate] AL E=a7|e e R&D A YA A AHEE WA
Bl Qa)ow Z3aa] A A7t EAste] AdAel Y Auel Agdujie &
ol W3 AdH HIo] dadt



II. A AR F47]Y9 R&D FA

TeA A e Bl

o & &A< ‘FA2Z S5 (minimum efficient scale, MES)7} &A%t} & .=
HHAG AF47F 7hsd AP FH5EE, Ay, AFdEe AL S B
H-go] AQuu, ol FHAoRE FTAVIFY AT ool thrigel Hls
stk As on g

0 =279 AS AT dos 2 7199 A= A" Jpeido]l & whA
o, 7192 o8 71 AFgel 93-S FAE 50 Jorma AFIIEAY 9
Ao digh EALFHAA Fa7Igel vl&l FElg A A

o AT/ FAE AT =4 ol BRE N AEAGS FI 2AE AER
U WiAbgol oEsts Aol 7] wiol F4&71hel Hs) WP dEsE
TEZE 2 t71de R&D FAFA o] {28

7. o
S olel e
o A¥AL Aol FAA AN Wik R&D F71E FEaE AL Aol w
ARAL Aol Feld Fa9E0] AYFR Fol AEHA RED FAF F
A QA oo g Bae FEA o9
- %2719 R&D A9 A3
0 19974 TF&/ A 1 H AL, £Ye Bl F271900) BF R&D AT
AYAAAEE A G
o BN THASEN, v, 20018 TFAVAVEANEAY, AL E
Far99 N8N F0e 9% WA A0 vhay
0 20049 FE Fa/197 &SN Az At 5 WA FaAY )
A HAARS Fste] WY

o $8uEte] GDP the] R&D T4 °F5L 4.36%(55% 45019 €4, 2012)& A
Al 69 o)W, o] F WFRFo] 747% 5 AA|FL Y&
0 20124 AR ARl AL oAk (16% 90649 ) F F427|1Y9 XY HFL&

132% o2 =AAdTa (404%)9F tsh (234%)°] wHl&] srou 7)ol

o 2012d #A AFHFIZ TEHFE AA R&D (16x 2449 o) T T27194%4 3%
A

g
Ta7lY TlegaAY’ (KOSBIR) A1# ARHA FT27d Adr|s2



15.3% (2% 45629 <)o =3t

<H 1> Faxe T R AT AER Y ARAY BT (%)

B9 | WE | 9w | Zas | 59 | wws | % | a9 (dgee| ge
() [(2007) |(2008) | (20084) | (2007 | (2008'd) | (2009) [ (20073) | (2008 | (20081)
0~49 12.2 3.0 15.2 15.9 10.6 18.5 4.0 8.5 5.1

50~249 8.6 2.0 4.4 8.9 3.9 11.9 4.7 5.6 3.7

250~499 6.7 12.5 6.0 2.9 4.3 7.5 5.9 6.0 4.0

500~999 4.6 - - - - 6.8 1.9 2.6 1.3
=500 9.9 7.5 12.7 3.1 1.2 3.8 4.6 4.8 1.0
A 9.9 6.6 11.4 4.5 2.5 6.9 4.7 54 2.0

X2 OECD(2011a)

< 3 2> fYuete] R&D =AAGAE A Fo] (2009-2013)

(&9l o D)

20134

T = 20094 | 2010 | 2011 | 2012 (14

ATt g el aEn|E &34k (TR59) A9%) 646 742 845 819 856
A ] AlHA] (TRER, A|10%) 15,535 | 18,571 | 23,341 | 25,567 | 29,155

ATt F AN ABER AlEA] (259 Alllx) | 1,235 949 1,065 | 1,652 | 1,635

VEHASE A digk AldTA (FZ=5H9) Al23) 9 12 4 9 2

j ?gﬁ%ﬁ%ﬁ%ﬁzﬂ]g]g ERIEER RS 277 223 261 205 117
Q)57 A5A A (1259 Al18%) 197 305 80 223 181
VEEdoir 2ARA (T2ER, Al12129] 6) 470 492 623 445 14
AN Ed5 5o FAEE (TR25% A10zxe] 2) 7 13 12 16 16

2 A 18,376 | 21,307 | 26,231 | 28,836 | 31,976

A PraaTag ve Ana wa
o

)3T
B Craasaaz A6z 284 | 394 | 371 | 495 |(v]E3p)

R&D ZA7ra el SAI(A) 18,660 | 21,701 | 26,602 | 29,331 | 31,976
SAIZTAH(B) 310,621 | 299,997 | 296,021 | 333,809 | 336,272
R&D ZAIEAHE(A/B) 6.0% | 7.1% 9% | 86% | 9.5%

8
T 71BN ZAAEANAN T AYE ATNEE Sl tid dAldE e Aeleh
Ag: 7GR, TRAAZANA,, AA; FAFYR, TAAEADT, A%
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< aY 1> TA2719AYLE R&D AHY AL GA B2 (2008-2013)

Pl DE X
LE (DEEETEE I IF)
o
l1r]
S0
= 4
g 58
& 5
w o &
= T T = T
0 20 40 60 0 100 200 300
Fimm ages (years) No. of employees (persons)
HIAR S+ 2X EH 22
w w
o~ ok
{w]
o~
o
o =
e £
as &
w
w
o T T T T T T o T T T T T
0 20 40 60 80 100 0 5000 10000 15000 20000

No. of researchers (persons) Sales (mn. KRW)

=

< E 3> TAa7IHAYE R&D T gAY T R s Fo] Rk

(2008-2013\d 717k & AFAZEe] A& A 719)

b

Foisls oAl (M=, %) o rsla (S, %)
1 10,332 (64.8) 10,332 (39.7)
2 3,206 (20.1) 6,412  (24.7)
3 1,319 ( 8.3) 3,957 (15.2)
4 594  (3.7) 2,376 ( 9.1)
5 244 (1.5) 1,220 ( 4.7)
6 135 (0.8 810 ( 3.1)
7 5 (0.4) 413 ( 1.6)
8 21 (0.1) 168 (0.6
9 9 (0.0 81 (0.3)
10 7 (0.0 70 (0.3)
11 2 (0.0 22 (0.1)
12 1 ( 0.0) 12 (0.0)
13 1 ( 0.0) 13 (0.0)
16 1 ( 0.0) 16 (0.1
18 2 (0.0 36 (0.1)
32 1 ( 0.0) 32 (0.1)
42 1 ( 0.0) 42 (0.2)
FA 15,935 (100) 26,012 (100)

o] 2008—2013%1 26,0127 A A

Y

T AAAATSE BT ASIA
A4 Jlzon A4

2



3. A% R&D FAe]

0 53] AEAR ) ENEAL T FaI|7) S ANBAL ] FHA o] Ay
R&D AHg] ARSI A 5H= vlFo] 242} 19.63%9 13.63% 7] hebd

0 F27190l BN AR e 5& 5A% A% R&D A Ao - Fu
detn Yrie ALe RARARE EFBRLIS BF AAH AQo] nu]Fe
olulshed, Apeluf o] PPy xasﬁsm RS

o & 7190l BAG o7 A ARAY 2719 R&D AHel St A
wele] EUAe e eluon o2

me

u

A A% vt A s ge

o 42719 R&D A DAY o] 4‘?3 3t
FRsE AFGAY JFAA B wE FAUEely gt ToA fAL - FEA
o] d+= AF7F Bl WiEow HAT F U=

AHZ=ATe] v AH

o A9 Fa7Idel tig R&D FA= FHAE2717IY (99 59 wvh) Hoes
2ol 10\ o] 4 Al Aol tidt Aol 395%= 7H wekon, ojojA = 5
| ool 109 mRE AFAAI 7Y 35.7% 2 thE AFAF

o FdgA|e HEEPdsFE 3774 (2E€REY IR VE)eR FAUYA
(31.5%)°] t?j%@w% (64.69)eF m gzt (64.67) ol Aol ]

3l WAooz v yepgoen, R&D A FHAA ] A Ed LT (46.4%)
).

7} e xﬂ (26.9%)ell vl & Aoz eI, oA Fd FH94
G IFEE 20119 52.27, 2012 4367, 2013 276 o2 FAastE FAY

o FAFHT AH R&D AYF 520108 22714 71T>~ 299 FFor Yy
Bl =], AR (439 )9k Mgk (4.19 )] AFEAE TR
7V F471974 (159l Bs) 2w o) F

o dgo] B FEI} e VPAFE FUAd ALFEI & AR e

0 Ta7]19AYE BF R&D FaGAY Fd ATA Y TS A 121904 H
o 25569, Hit 488U = uERom, F9 Fho] 36442 e 50% AFY©]
A7kl 1 mgEQl B o= e

97 R&D FAE I 574

;

0 AR R&D 1% Z=71= A 22 tS o] WA d A el R&D A< v ehd
[e]

Ao 2 (012-0.14%) S7HA 71 A2 YEE
o AWE R&DE WiEolat dgjelole] mAx At oA %
o gielo] wam, AEs B Fust F4E, ATAF BSFE, Ao



< X 4 > AF R&D AP o] Adol$ WIzHEF9 R&D FAAE v A&

&% (SUR =8 F=A"4%)

AEE ol E((+1) In(RI7HR&D) In(vj&<Y) In(dgele])
ARER ol 1) i == _ T ; ==
A -'Xﬂ <9 | A jxﬂﬂ ] A ;1] ] |
In(4FZE< R&D) . 1156 . 1376 .0215 .0268 -.0320 | -.0526
( .0702) | (.0761) | (.0289) | (.0304) | (.0635) | (.0661)
el —.0276%#x | — 03245 | — 0089+ | — 0092#% | — 0253|0202
( .0074) | (.0085) | (.0030) | (.0034) | (.0066) | (.0074)
In(F2ARH FA12H .0795 .0742 (1682 | 1552k | 1985k x| 1699k
(.0693) | (.0755) | (.0285) | (.0302) | (.0626) | (.0656)
FHA/FAE -.0157 | -.0194% | .0139#wx | 0151 .0071 .0117
( .0116) | (.0123) | (.0047) | (.0049) | (.0104) | (.0107)
In(ZAH) L3527k | 3202k | 3732k | 3114w | 8423skkx| | TE75wwx
( .0858) | (.0990) | (.0354) | (.0395) | (.0776) | (.0860)
In(vi&) 1781wk | 2148k | 5298k | 594Gk | 1806w kx| 2469k
( .0711) | (.0859) | (.0293) | (.0343) | (.0643) | (.0746)
AL .003 15 .0012 L0015 | 00333 .0009 .0012
( .0015) | (.0033) | (.0006) | (.0013) | (.0013) | (.0029)
IP0 g1 (4719, 32, 7719 = 1) | 3764wk | 3955wk | 2140%k% | 1919w .1285 .0985
( .1324) | (.1456) | (.0546) | (.0582) | (.1196) | (.1265)
w7149 Hv -.4750 - - . 4455 - -1.1210%x -
( .5703) | (omitted) | (.2353) |(omitted)| ( .515) | (omitted)
2714 gvl -.B467 | -.2372#xx | - 3895% .0479 -.9278% | .2006%x*
( .5660) | (.0978) | (.2335) | (.0391) | (.5115) | (.0850)
T gy .0529 .0320 .0629 .0714 .1287 .1318
( .1103) | (.1171) | (.0455) | (.0468) | (.0997) | (.1018)
A48} 2.0115%x - 1.9787#xx% - -2.0078xx -
(1.0175) | (omitted) | (.4197) |(omitted) | (.9195) | (omitted)
FA4o| o]&H #ZA & 809 706 809 706 809 706
Adjusted R—squared 0.3410 0.2768 0.8664 0.8335 0.5839 0.5223

ES 1) *, % TA= AF ghol

22F 10%, 5%, 1% FolA Foldhs evshy, () W] A= 22248 oY

Z
2) FEAMXE, IA, 47Dhdn|, Axre (20099, 2010d), AF R&D @9AKA 1] (1671), 28] Addm)(87) = B

= A

3) A Ale] FTEAE B U] T24719 A9E R&D Alelghs e djbete] a1 50091 vk A9 R&D F
Ape] W= 100% vk, wiE 500919 VIR ZRE 2,00004 viRk, B2t 1,000999 VIR 49 60d VIR A
10078 Wk -8R PR Wigo] 507 508 Atelell = ARANEE tide® o
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ARRED FAY/ 181 v 5 x| —.0554* -.0317* .0009 .0000
(.0299) (.0179) ( .0025) ( .0031)
=] —.B374%xx* =, 3275%x* -.0090 -.0085
(.0682) (.0415) (.0065) ( .0074)
In(ZF:H 4. 2866 ** 1.6943#** .0405 .0032
( .6506) (.3925) (.0594) ( .0694)
In(miE<) —1.5960*** -.2058 .0454 .1264%*
( .5269) (.3401) (.0480) ( .0603)
AT+d .0319%* 09745 x* -.0016 —-.0053*
(.0144) ( .0176) ( .0014) ( .0031)
PO Yu|(AAN Y- 72297719 =1) 4.0132%** 2.3642%x* -.1559 -.1496
(1.2014) ( .6852) (.1120) (.1202)
=719 o) -6.3377 -1.5868 4833 .3756
(7.5343) (7.1200) ( .7222) (1.2506)
2719 gn| -7.8317 -2.6243 .2531 .0851
(7.5138) (7.1245) ( .7203) (1.2515)
AFAK] F2712 gn) -.0319 . 7451 . 1666* .1337
(1.0201) (.5871) ( .0952) ( .1030)
Aak -10.254 -8.7936 .6506 2167
(13.330) (9.7732) (1.0492) (1.4916)
FA o] &¥ #FA F 3,838 3,497 4,021 3,493
Adjusted R—squared 0.0537 0.0702
Fo 1) K, k) wee FAIE AG ghol 2442 10%, 5%, 1% FwolAl FodE gulEd, () W] AE BFELAE
BEEY
2) FEACHE, 9, A7DEE, Qe (20004, 2010, A% RED Bk wr] (167D, el Il D)
= RuE Ag eka}
3) FeA] A9l HAALAE BAGo] F21% A10Y RED AIolZis AL K] 118 50091 Bl A8
R&D FAH] wiE] 100% ]J wlE 50099 wek 2Rk 2,00099) vt G 1,000 v)wE 2 60
B, AR 1009 PR, 180 AEArel W] 50014 502 Aolel P ARARE How

<E 6> FTHY 10T AF R&D A AdER F 7lsd

e - Logit(A A AlH-f-5) Logit(AFA43} 7-5-) Logit(7]&a25YH5)
ARET (F9FE A1) T [ sl AA [ A Rl
AHER&KD FA/TLERE T BRG] .0069%+* | . 0075%* .0004 .0022 -.0361

(.0026) | ( .0033) | (.0028) | ( .0035) ( .0792)
e —.0178%*x | —.0160%* | -.0107 | -.0031 1627
( .0071) | ( .0081) | (.0078) | ( .0087) ( .1478)
In(ZH) 1354%% | . 1684%x .0530 0174 -1.4297
(.0645) | ( .0757) | (.0763) | ( .0920) (1.0876)
In(viEH) -.0232 .0113 -.0063 .0321 .8485*
( .0512) | ( .0652) | (.0590) | ( .0771) ( .4785)
o el4= .0006 -.0017 -.0033 .0066 -.0620
( .0014) | ( .0033) | (.0041) | ( .0065) ( .0564)
IPO Hu] (A7 F2ek-9) 770 =1) | —.2975%% | —. 4312%%% | —.0323 | -.0495 0742
(.1236) | ( .1341) | (.1370) | ( .1482) (1.9203)
w7]9] T -.4625 .547 1.2288 .3125 -
(.7403) | (1.3010) | (.8214) | (1.2690)
Z271¢] gn| -.4806 .4495 1.1236 .2329 -
( .7384) | (1.3018) | (.8181) | (1.2705)
ATANY] 7|9 ) -.1822% | -.2663*x | —.0261 -.0524 -
(.1075) | ( .1174) | (.1041) | ( .1130)
A3} 1.2070 -.4920 |-1.9363** | -1.2315 25.4
(1.0154) | (1.5097) | (.9952) | (1.4295) (2480.7)
FA4 o]gd A=A 4,021 3,493 2,326 2,005 133
Log likelihood -2,2337.2 | —1,923.2 | —1,570.5 | —1,351.8 -11.45




T 1) *, wx wRe A= AG ghel 2442 10%, 5%, 1% TolA fEs gulskd, () WY £AlE REeAE
o) &,

2) FEAMRE, I, A7D), A=(20094, 2010%), F R&D TIAIRI(1670), AHA(87)) onle BRag Ajersh

3) IR A9 3)FEAL EAYA o] 4719 AYE R&D Alolels M-S zktele] m& 50091 mwh ARAIA
R&D FARHH] wiE 100% ©|wh, wiEe) 50021 vy, 2 2,000919) vk GxAE 1,00091) vlgt, A3 601
wgk A4 1009 viRh 281 HRREGe] WEe] 509l 509 Alelell i ARIAIRES: dhdow o)

4) 71E8E FILE AT AR FS g, dEd, 2R T Sl 7IQTFET T 2 9T tiEelol SFd
2 AL AR A5
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& A S gdek mebd AAlEe] Ageld AAEE 1 9 % .04 e o
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TH}

FAE 7F w2 719 A A1l vlE A JQAE S $-9le] 3
o ek

A, —115‘1}71311 olo] ZAolth. AFNEEAF Felyt Al mEdeh R8P = of
Hoh A7 E FEshe AYAES FARRET AFEARIS] A sl diel ¥ w
ARE 7L 9911:} wEpA ofedt RO WIS AR g oA sk 2]l
wHH, 719 F ‘41 2Rl sl AEE AlAE el itk olHe fdd =
ZAE gk eF-FAk ofelgolths AS wlgr] flEl WA Aol EAss A
oJth.
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TR FHake] el g AEE Agsta APt Al Hojshs VIdEe HEE
Kol kel
=

=
Ael7] Sk s dth ARl Feishs 793 At A3A 79
H

2. 7199159} R&D

‘FHH 7Hd" (Schumpeter hypothesis)ell 2lshd (i) AlT-27F 2y e] of g,
7]ERst o JF= A, (i) R AAE 7 d7]de]l FAVIYEY R&D A
& 9 "ol gty o] AAANARTH= AAHFTE F & BRANA BAsE Aol
lom, R&D W& FA7IR g7]delr F33 7Fs/do] Erhes Aotk 11 olf&
AARAFES] TS R 7I9YSE R&D A A His o]50] FATFE 71el nis)
2 Aolghe 74 etk WHE Arrow (1962)= AlAHiEo] & Sabd VYETR=
BN &3 719E0] galo] tgt QAAE|BI} ¥ Avkay FE3ICE oju] APEAEjZ AL
AZ F olis 91 e 53 7199 BS Frelell dist QA ETE BTG
vl okelr] wjFolek= Folty. HE3h Dasgupta and Stiglitz (1980)= APl Alqf %1
7ol dAals FaEl Aol FalE Adshs A9l 537 Al felo] 23]
2] FArE 7196l vl A F Qivhs F8S dith

Z1A7FES} R&D Ato]e] Aol tigt ASATAREE #HE2] 7MdE dEA AA
atal Sl A1 ofdth 7ITtES R&DE B9 WHEE 5 Aloldl A+ IAE B
olEAlel gk 71Ee] AFTEA A3t AXF ek vkE Al B ot gk

WA Scherer (1992)= 7147 $} R&D Atole] dAE
(i) TEZF 2 71997 S 344 R&D FAE WAL 53 Ak ¢ gk (i) AE4
o7 Wo] ARl WAQl R&D A& AT salo] S AR 7199 vEA A
N AT NLALNE AR S8 Eehk= @] itk (i) R&D &3 53+ A54
OF JgqtEe] g3l APor Fleke AFS HAh (iv) ZI9gE WEY o] R&D

H

R

8l AFT 719t EE sk defe] R&D AUAIE 918 o] 8HA] o= g 2 v



I 3 geee] Tl ti7Isdell Bls R&D FARELlel a=Alolw, whwHo
R&DE] % o] th7|fdel sl 3= lerk o 7Mde AT f& -t
R&D w&ofl o5k A3t (o, WiEd/R&D) 7197HE (of, T ) o] d3aAE A
<ol & T Stk Alexander et al. (1995)> AAFE7} =2 t7]|go] AAHFTE7 @
71990l B]3] R&D FAH= ©] ol sh=Ae] thst AF2 gHs 47] fls 94
7197, €99 1909 R&D 74 7, #7] R&D AETd 59 AHTrt
1909 AAkF W ES1A4E S54% R&D Aol vxe ks A5 248
= &3l e IR Vst S5 Atolo] A+)e BATE &
|Zo0 3 A= Abolel ()2 A7 A=A, R&D A& A=
TA] gt ‘F 52 B4 (returns to scale)E FH3 B 4 31 Zlojtk
Geroski et al. (1993)< 78413} o]&3te] A st A3l 7194 R&D
4 FAATF, 71k digwigEA A dA, 7199 A s A
7t 71918] Hatolqrel miAle YIS AT EAsIGIoh o] WAL e FaE $E
13} o] &3tel] A(+) 8 #AZE EAsH=A, 71agdAity olaztel A+ AZE EA8t
A4, R&D 71913 HIR&D 71§73l A3t zfe|7h EAfs=Alol tia] 9 = Q& Zlo|t.

o714 7194¢] Bt ola v AREE o]gste] FEwEEY HzUESs Hetd
lom, o] WA FHE Tl EE () Al ol&itel H)e WAVF EAEHEAR
(i) 7=t o)&gted A+ BAZE EAS=A? (i) R&D 7197} HIR&D 717kl

g3t Aol7k EAsH=A Hsl B 4 S Stk
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A3, TVt $4719 R&D A9 €%

A, Z=24719 R&Dol| tjat ARER}

A ARAAAEE kA o] =
3 ghrh ASTIAellE MIXEER S vhEste] dA1E A7 Ved 71l
st 71E8A Fas #dsielen, 2001d 5= FAI971ETASAH 9 AFS
TA7199) 71EgAl 35 918 §A 7|6k whAskivh 2004 5
Aste] 5 @919 FA7IY TIEgAl FXAES ko] Aldsta lrhe TAlIAl T4
A71=84 570AAIE) (2004-2008'9)& F3ll HIA-o|B|=AGEHAE FATIY0] ket
7] AFslen, # dAgre] BAY|Rre| sl TAlAl 570 AR (2009-20131)>-
R&D A dx=ks A9t AFE Aal T2 Adste] R&DFA-HETH-ILEZEE
olojAl= AAA gt Sk o FAMACE YAl e ok

I A% vl 37PN R&DFAF B TA71Y R&DFARN Qlo] 9134 d4ds
o]53l gkrh f-Elvete] GDP tiy] R&D FA} HlF2 4.36% (553 4,501% €, 2012 =
AA 69 ol o] F WMHERo] 747%E xFAEkal Uty OECD (2011a)°] 2lshd
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<3 3-1> 9 [T29 3-1]°A4 B vkeh 2ol vl 71311999 vs. 2009)Q1 A 10
d3t 2552 GDP UH] 7|9l R&D FA7F 67l=& Adshd B5F S7F Aol vk
£3] $2lye} 7199 R&D AES GDP2 2.53% (20094)) 522 At 1087 1% *
E

U F718I9 oM, o= OECD Hi (1.62%, 2008W)3} EU Hi (1.16%, 2009)<S
A7) 3lahs FEo® oladd, Ak, AgHe olo] Al 49) $EE V15T Utk

< 3% 3-1 > AlAl 7272 GDP tH] 719 R&D A& (1999 vs. 2009d, %)

=7} 19994 2009
Israel 2.49 3.42
Finland 2.16 2.83
Sweden 2.66 2.55
Korea (1999, 2008) 1.55 2.53
6) TZa71A471e84AE50Y; ASR(ZAZIF 78 FXAE &) 5471880 F47149 71+
A £7517] ¢ste] Tatd7]&sdAl £409, Abxo] mhE AA7|edAAE oet 547 7]&9
A &3AEe 5d elz Lastolol dctn Hol gtk & Asld: F47199 J12EA £ 9
HAEgE g slRaksto] wat AN olw J]4A £AS 9 Mmool B AN, FA7Y 7%
Al gTte] B 9 AME EXl0] WA AR, V128N SA2 A% F201Y 1 @, AsE Sof
o A, FAZIYY Tedd g8-gE 2 ngo) #E AR, 71297 9 71eg§ Aol et ArE
Sol mate w2 FYstu oot



Japan 2.14 2.53
Switzerland (2000, 2008) 1.87 2.20
United States (1999, 2008) 1.96 2.02
Denmark 1.41 2.02
Austria (2002, 2009) 1.43 1.94
Germany 1.67 1.88
OECD (1999, 2008) 1.49 1.62
Iceland (1999, 2008) 1.07 1.44
France 1.36 1.37
Australia (1999, 2008) 0.62 1.35
Belgium 1.39 1.32
China 0.38 1.25
Luxembourg (2000, 2009) 1.53 1.24
Slovenia 0.75 1.20
Ireland 0.87 1.17
EU27 1.09 1.16
United Kingdom 1.22 1.12
Canada 1.06 1.00
Czech Republic 0.71 0.92
Norway 0.92 0.91
Netherlands 1.10 0.86
Russian Federation 0.70 0.78
Portugal 0.16 0.77
Spain 0.45 0.72
Hungary 0.27 0.66
Italy 0.50 0.65
Estonia 0.16 0.64
South Africa (2001, 2008) 0.39 0.54
New Zealand (1999, 2007) 0.29 0.50
Turkey 0.18 0.34
Slovak Republic 0.41 0.20
Poland 0.29 0.19
Mexico (1999, 2007) 0.10 0.18
Greece (1999, 2007) 0.17 0.17
Chile (2008) - 0.16

Z}5: OECD(2011a)

[ 2% 3-1 ] AlA 252 GDP thH] 7]¥] R&D A& HIL (19991 vs. 2009d)
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SEuvhs AlAl FesEd vlaste] AA 719l R&D BlFO] w5 W of
Yeh <3 3-2> 9 [T2F 3-2]¢ AAE vigl Zo] T AxI=e] vls FA719 FEelA g
AT HFE =2 Holth = 2008 Al fEluEt 4719 (F9Y 25091 #ThH e
A WS =7 Al R&DO 25% Sl FAHUAZ (73.3%), olAEUo}
(70.7%), A (62.6%) 2 =7tel vlsiAE W vlFold, w5 (15.7%), D= (21.1%),
T (19.6%), FY (10.7%), L& (6.3%) T AX=el Hl&| £ & 7|58k 9l
Tk o] <3k 3-3>0lA] K= vkl o] FA7IY AA AaFAtel gt AA gl -t
27199 ARAE 9wt B2d 7|9dsta k. & OECD(2011a) AHgol oahd §-
Ut 719 R&D T4 AHAYL HIFL 6.9% (2009) 0% ZFA (11.4%, 2008
WSk w= (9.9%, 2007d)ell HIEl W FEolANE P rEE AR veS 1990
28%, 10-4991 17.3%, 50-24991 11.9%, 250-499%! 7.5%, 500%! 14 3.8% F=O % TF5
7b ASSE 2 AY A4S e Stk 1 Ay} 5090 viRt A7) AREE Aot
Ho] AR HISE 185%% Fo=ol Hla 7P w2 v Kolal §lom, 50-249%1
7199 4FAYL R&D 15 (11.9%)% =Y (8.9%), "= (8.6%) TH (4.4%) &

=
AR = vl vla) 2 Fes 7158kl v

< 3% 32 > AA 279 F4719 R&D HlF (HA R&D M|, %)

=7} 2719 =714
(501 H|9h (5081 ©]/—250¢1 =]7t)

New Zealand (2005) 45.94 27.34
Estonia 50.20 20.47
Chile (2008) 32.52 30.00
Greece (2005) 33.75 25.98
Spain (2007) 26.70 27.65
Norway 20.60 29.92
Ireland (2005) 19.90 26.63
Czech Republic 12.21 27.11
Canada (2008) 20.39 18.05
Hungary 25.18 13.05
Slovenia 16.07 21.43
Portugal (2008) 10.83 26.42
Belgium (2007) 13.19 23.75
Poland (2008) 10.38 25.38
Luxembourg (2007) 19.74 11.25
Australia (2008) 17.98 12.94
Denmark (2005) 15.01 14.02
Switzerland (2008) 10.60 18.41
Slovak Republic 7.99 20.75
Austria (2007) 9.94 17.79
Netherlands 8.39 19.29
Korea (2008) 10.95 14.03
Italy (2007) 8.68 13.08
United Kingdom (2008) 7.15 13.93




France (2008) 7.83 11.76
Sweden (2007) 6.85 12.45
Finland 9.28 9.21
United States (2007) 6.96 8.70
Germany (2007) 3.07 7.59
Japan 0.00 6.29

T 7199 Ae vEE 54990, FANET, vdds, 29wl 10-49% 7]Eolw,
7192 50-299¢1 7)F.
Z}5: OECD(2011a)

[ 2% 3-2 | AlAl 277 A R&D dH] 54719 R&D H|F

% ~Firms with fewer than 50 employees = Firms with 50 to 249 employees
80

70
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Z}3: OECD(2011a)

< £33 > 279 A9 T8 AFAT I AN 1F (%)
FgAF | Wm | 9w | Zas | =4 | @wec | @wn | sdd | dkEs | ow

(8) (2007+1) | (20081 | (20081) (2&)7@) (20081d) | (2009) | (2007d) | (2008d) | (2008d)
0~49 12.2 3.0 15.2 15.9 10.6 18.5 4.0 8.5 5.1
50~249 8.6 2.0 4.4 8.9 3.9 11.9 4.7 5.6 3.7
250~499 6.7 12.5 6.0 2.9 4.3 7.5 5.9 6.0 4.0
500~999 4.6 - - - - 6.8 1.9 2.6 1.3
=500 9.9 7.5 12.7 3.1 1.2 3.8 4.6 4.8 1.0
A 9.9 6.6 11.4 4.5 2.5 6.9 4.7 5.4 2.0

Xt& @ OECD (2011a)

Atk <3E 3-4>0fl AAJE HEe} o] 2012 HA AFFE] AFNE <Al

oln], o] Z FA7|9 AYHEL 132% == 7]l td XY HlZE 9.1%°l 1|3
=2 Folth TAa|ge sk R A ik 20070 1% 1489 ¥ FEolgle



L, B3 519 Q1 2012d0lli= 2% 9569 POF 2] o] Tl oH, FFon FA4T
o AT 27193 (2014)°
oshd AR TTAVIY A Y diF(2013.6)F AVIEAE el SRR
(2013.8) 5= F3 T471 R&D AQ7MHs 5 on, 'Far|d7lssg453a%) 14
(2013.8)2 %3 AF-F37|Wo] &8ss R&D it U4A nlES FA71Y] ALES
ot atqlvk 1 A 2013928 TA7I9% T8 R&D FARTEZF 2012 thH] 13%4
e 11% 1,5209 ol @sldek =3k 2014 0= 427199 #o4 7Ed TES
zA87] 98l & 397 Aol 109 € R&D 24, 89 9 + A3 14, 29 92
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< ¥ 34 > AF A7 (R&D) ¢4t (2007-2013)

L 0 4, %

2007 20084 20094 20104 20114 20124

Fo ke | ) (o | =9 [we| =9 [as] 29 [as] 29 [de
T3HATA | 5452 | 5.7 | 6,225 | 5.7 | 6,683 | 5.4 | 7,090 | 5.2 | 7,319 | 4.9 | 7,701 | 4.8
T2 40,628 | 42.4 | 45,526 | 41.4 |49,718| 40 |55,113|40.3 | 57,099 | 38.4 | 64,286 | 40.4
ojgt 21,978 | 23 26,555 | 24.2 | 30,120 | 24.3 | 33,956 | 24.8 | 37,672 | 25.4 | 37,214 | 23.4
71 5,923 | 6.2 | 9,627 | 8.8 [13,183|10.6 12,330 9 [13,861| 9.3 | 14,397 | 9.1
42719 10,148 | 10.6 | 11,787 | 10.7 | 15,002 | 12.1 | 16,353 | 12 | 18,469 |12.4| 20,956 | 13.2
71ek 11,616 | 12.1 | 10,216 | 9.2 | 9,440 | 7.6 |11,984| 8.7 | 14,107 | 9.6 | 14,510 | 9.1
B 95,745 | 100 |109,936| 100 (124,145 100 |136,827| 100 (148,528 100 |159,064| 100
F 7ERE A, Wgeel, AvEd, 99, 88, AT, B0 2 5o 29

Aw: #4671 89719 (2013)

rir

Fa719e g FHel 71484 AYEE KOSBIR it z2t 78] & 5 9
o7 2012\ A FHFFE 33 A4 R&D (163 2449 €) 5 KOSBIR

o] T2710 AT 10.9% (1% 7,4129 H)oll G} (B 1 %), 2012 A H-
o} F&7132] KOSBIR M52 At 20032 11.6%, 2004d°] 12.3%, 20053°] 12.4%
Fol vlEiME thA e oy, A Bl A8 dAdiqtis 2003l vl

ok 3u] =7}tttk A <X 3-559F o] 4719 HE R&DQ 47193 R&D oAk

A7)

ri

7) KOSBIR (Korea Small Business Innovation Research Program, $47|Q4 7|&3AIX|¥)olzt H4
719712950 (18R 5 AR Al11R)o] 2715t R&DAIGS £ £ F571¢ol sl

R&D oflite] dRule oS 271U Aldstes dAstes A==z 19983 A5 =JHAct. AX|
KOSBIRA| == 127} 5487 VAR, w55, Rz, FAANAAY, TELFHE,
TENEAH, BAEAY, 59 5, RN, FEASRFE, Gt AHA, 713H, E3A
At 671 571 (=dE 3 A EAFEY A, FAL AL, A ETAL, D=7t
2FAHoll A AlSY Folct.

o
>



2012 &AA 7,1509 9oz HAF R&D At 4.5% F=olth. 20129 % 47193
KOSBIR A& FHHA2] R&D A 1EE BT 2% 44749 A FRE G5 R&D olAF
2] 15.9% <<=o]t}.

< X 3-5 > 4§ A7 (R&D) it

T & (99 : 9 €, %) | 2003'd | 2004\ | 20051 | 2006 | 20073 | 2008'd | 20091 | 2010 | 2011 | 2012

A FR&D 4 %Ha) 65,154 | 70,827 | 77,996 | 89,096 | 97,629 | 110,784 | 123437 | 137,014 | 148902 | 160,244 | 168,744

=714 o 2H(b) 1,740 | 2121 2,317 | 2,679 | 3,600 | 4300 | 4870 | 5,607 | 6,288 7,150 | 7,837

R&D | wizp/a) | 27 3.0 3.0 3.0 37 39 39 41 42 45 46

KCBBIR | %719Hc) | 5563 | 6,354 | 7,938 | 8260 | 8855 | 9,538 | 12,143 | 12,743 | 14,985 | 17,324 | 155525

(13
57+) >3 | 259 270 337 450 948 926 101 162 93 88 117
7%
( iy . f)} A 7303 | 8475 | 10,255 | 10,946 | 12,422 | 13,838 | 17,013 | 18,350 | 21366 | 24,562 | 23,479
"] Z(d/a) 11.2 12.0 13.1 12.3 12.7 125 13.8 13.4 14.3 15.3 13.9

AR F27197% (2013)

sk 7] <del TJL 4 R&DFARE A E Ak 9 vl zaolitol 9 &
SAoR AYE 9lor, Fardel tdt R&D FAR: Ui ARIEAAEY, vz
| Ho] At Utk 53] <E 3-559F <HE 1>9] LAsHH
B Z2719 R&DAY 1R 2012\ 715, 2% 4,474° 9)9] 835% (2% 4309 9= T4
AT AT AAAAN) B v ek ( WAy 7E Edekal
on, B A7 #A% ol FAE AN Aljle Wi ® Stk

The] <3 3-6>> =3 i A, 7 AR T4l tiE R&D ADAK] 8=
A7) A8 FET (T4 ALRIFO] 50%S I TR 471 A9
F R&D A QA dske Holerh T4719 AYd 4% R&D+ 20084 3,482 £
FollA 20130 7,8379) A o2 24 OVJ S7¥eIa, 2014300 B3 19 W
of Zddin] 28) o] F7Fek 1% 6,0809] o < Aol AT FAHEE M
A&7 oF 193] Fa719el tidh R&D A S FE8tL s & F
Rom, 7 F A F%iﬂﬁ%ﬂ] ‘Th71971E8 AR R&D’ (2,470 €,
20149 Ar71E)eF S AR O BB AR A EAG S R&D’ (2,4259 9, 2014
d dhH)E vty 3 TSA79A) SRIAKRE A Tl EA s flE Lyt o
Aol A& o Tl ke WHE ope}, Htolw (AT A Y =
W A wdo] FAsH M Bl Frk

2 e



< % 3-6 > 547149 A9¥ R&D AAE A

Ta71Y =384 Heib (nre)
L TIAR Al A A8lF
(20139, %)| 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008
AR |7 A (R&D) 471 gt 100 83,989 | 78,160 | 39,900 | 23,400 | 18,000 | 20,000 | 15,000
i 7167 R&D) ' : : : : : :
N R EER
AW EANLAARED) [0 100 247,003 (244,823[232,500[220,600|279,700|262,000|234,700
A 9L (R&D)
ANl &7 A (R&D) Ik 100 133,621 [116,593[111,000( 23,400 | 75,000 | 65,000 | 55,000
2/ &=/ M= o 7]€7H%X]% ) s ) B s ’ s
A 55 A7) =
0] Z=7Nukx] e )
Anl7 |7 94 (R&D) o A5 7] ) 100 30,003 | 41,503 | 43,480 | 40,000 | 32,700 | 24,700 | 26,000
2571907 A7) LA (R&D) [A-HgH]3- 58849 100 16,541 | 18,379 {36,837 | 35,100 | 32,600 | 7,600 | 8,000
QU&= (R&D) 37121829 100 141,361 |131,361/113,560| 95,000 | 10,000
a7 )M Q(R&D) [FAh7971e7aeEeg 100 10,500 | 8,500
=27 AR&DITE
A7 )& LA 1 (R&D) ;‘;%Egjcfjﬂ o ] 100 5,500 | 5,500 | 5,500 | 5,000 | 3,000
S I b By
S e E&'D;ﬂHF' Wekige v)E 100 | 145,822 [138,878(132,212(119,700[109,700| 97,700 | 9,500
o
e 3z 7=
Qul7 | L7l HkA] &
A7) 1 (R&D) P RED) 4,132
_EEEATE Eeade T
) 718 a1 =) 100 22,821 | 25,985 | 28,170 | 33,930 | 30,000 | 30,000 | 3,300
“BHE% uibiel7) ol by [o] BAI K] 25 (R&D) 66 8,984 | 8,384 | 8,384 | 8,000 | 8,000 | 8000
EUReia = -
A FAEAA WSS 918 SWESh
=1
= E.Jﬂ?}x]% 12 21 SHRED) 100 17,422 | 5,500
Ve=dAE S TTEINITATAY
%‘HL%%X]% Cﬂﬂﬂ,;]{ 92.8 23,346 | 13,946 | 14,500 | 14,500 | 10,000
TTAATIT (AT =TS
= e s (RED) 73.4 242,505 [282,525(286,088[265,520[210,000|141,168]
A AR R R R R A
E .
S ae e (R&E) L 98 57,730 | 54,400 | 58,051 | 61,450 | 66,860 | 68,800
- EF?_] o A E S
BRIl My ° = 100 16,340 {14,658 10,925 | 6,000
G I =20 B R B ) s R e
M 71”%;;&;34@%]) ggygq@é})(}{]%glw 50 4,788 | 4,968
1= 2 i 2 HAE 7 [/
%,HL(OE]BﬁW) (eim el 85 156,543 |145,135/173,000/161,490
EEERETES EEAEREMES Y
=11 = s = 2= = B P P -
S s e le}%é%) ] 97.4 21,084 20,842 (19,005 | 19,530
3 EAERD
Akt sl A7 s (1@1})”7“ R 68.5 38,450 | 24,164 (27,000 | 30,000
e 3 A o o N
B ~1e 5353 (R&D) 100 167,390 130,288 87,157 |101,618[109,200| 73,250
1
7= EEERRSHEI RS - -
(R&D) (%@ R 57.1 7,500 | 7,000 | 6,000 | 5,740 | 5,500 | 3,500 | 2,596
T ol =AMslA7 A
1» = e e/ = Al
NENHES) 5 % 21(R&D) 74.8 4,646 | 4,646 | 5,000 | 4,850 | 4,850
kg - 1,608,021(783,697(714,989(562,200|560,700|477,000|348,200

o714 F471506l Tid AN R&D FAY oEE wdeht 9
FA/1H FE AL A9 5392 A

A, ABIE Yo FL71YRE AANHEAIA ) 29 FI, W 44T Bx

2 719 o0l i 4871 Age) A Qs i, SRR v

s AdsACIE 29e T 495Y 208 9 97 0P AW 9 38
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Zleds At Svks AelA xolE Helth
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2
B
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o
1>
3

8) YA F4719 R&D FAAY] S o) 25 A0S A F AU LYAARYs Y
A SALlA @Ate) o1e-g M
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1=3 é 20093 20061 ¥
AT MIEEN ] EFARe] ThAl AldE dljo)ar, FAlol AR EN] X Ee| dist
A A A EO] 15% A 25%=2 o= olS ¥rk ofel AdnlExtef] tidt AAFAEE 7%
oA 10%= e afo]7]% stk

=,
R
i
32
an

< ¥ 3-7 > $Eluete] $4719 R&De thdt ZAA A=

Sa-t714
S| AR A F271%0 ALRE Tﬁkﬁ—j A
[ =
= Nk=n
:i:umj}lg Wostar spateie Sstsonel 3% ol A < x
A7 4 9 Eﬂﬂw 047 AT Bt A AHN] ZAFole] 50% =
ANTA102) |0 shele AT-lepuule] 25% % 419 ©
s 01&‘711%} : : :
A e orag|© DTAEE, AGERE, W71eAllshg AR y
S |Gy | AR 10% Aot
AT s
W Dleldan Al
1 = Xz Eolo Aeno
= 3(125) 537 5 AAE A5 7% (Aale) 10% ol O
AW Rl o tEET 97 AWe/19 e dralde qx a5 [ o
Al AR(1222) SPYQNE 37 254 S WA 100% B, ok | RS

9) futet Aol thet RAR LA =] HA RG] et AbAlR &2 r&SAH2011)S AR



2372 50% 7
o] 7)< =
32{5&; =5 0 Hx ZRARE 2\zF 2549 50% 724 x
AN EAF o AHZAF U3l FAAE A5THol| AFISHA] «
A EH(10%2) AEA 954
] BEALAL _ _
A g | © DTEBOR ASTELE ASAEEA WA .
Al = T odA AFAR AMgShe Fsake ALkA HA
(282.%)
X]‘jﬂlmi o A uklm E/\L:Loﬂ ;HaH /\_.Aﬂ H]J,]_Aﬂ 1%
PR=t *E*ﬂﬂMﬁl(lzZ) TEe mew -
fﬂ; ALY AT o FAHIATIY FAAT NN AFEsed FARE X7
| gEn 254 U= ATFH N B AFEEH] 5 9 209Hdo]y] Tl Fa7|194E
HZ (122 o) | A5A v3HA
Hl/x T B3
%zgi_ﬂl ;]j ZHHWd;j‘TW o 1?5]@011 jﬂ ;‘45 ;ﬁL 7+ 10%, 593 40%, y
T8 [amas(iz a3k 70% AAE 7
goizang = |° 5494 A Ao FAFA7S, FERSAHAAL
e | ot gy SSMATLEII vl Az 25 0 Qwst 1 e 24719
ST T A B 3dzE 509 A5 B WA 509 7

A5 FA719%(2009); 8H‘:o“?j‘7“@(h’ctp.//www.law.go.kr)

a9

<3 3-8>2 2009-2013 717t T Euket 7]hel thet R&D A AA FolE 1
o} 1 gtk Syt 20139 % R&D o ZA7E AAL 3% 1,976 (=4 743

1
=

71%) 0% 20099 ©]& 7HAFE} A ‘3/‘1 7kt Slee & 4 olom, A A 3
Hol A R&D ZAIRFHO] XAk HIF2 9.5% % 2009\l HI3] 3.5% EJAEY F7F8lS]
o d7de Ta71 BTl dist i*ﬂ%‘tﬂ% HE A A ] Al Al (2%
915594, 20131 A 7)ol sl o]FoiFien, & AL HlFo] 2013 R&D %
Az AA L] 91.2%F AFAEkL Sl ﬁgi LHERGTE10)

3% 3-8 > FEUEke] R&D ZAIAUAE 744 o] (2009-2013')
(&9 9D
T 2009 | 20100 | 2011 | 2012 2(%{25—
E’ﬂi:ﬂéj j];]f;z“] e 646 742 845 819 856
fﬁﬁ% ’ KEL;“OH%XH 15,535 | 18571 | 23,341 | 25567 | 29,155
0 ?i;; Zﬁig AW ANEA 1235 | oa9 | 1065 | 1552 | 1,635
R R B R
f%;gg?;;; %jﬁggl??l R 223 261 205 117
10) TEAIS=AE, A1zl ofeh AR/ Y AAeAleS t71de] 4% Jeid= H]82] 3~6%
Fa 753 o] £71900] 40%, £47]1902 dofld e HIR-I 5% FE= A oiH] St 50%. &

71de Dol u]g9] 8%oltt (F7tatetr]1&4l9)s], 2013 Ax).



Q)T A71EA 254 FH
(TZE8, A18%) 197 305 80 223 181
V== dii7h Z2AHA
(TZE9, 412129 6) 470 492 623 445 14
AT EAE 5o FAEE
(F}_%%]J xﬂlO}_-g] 2) 7 13 12 16 16
A7 18,376 | 21,307 26,231 28,836 31,976
Z]
71QEAAATAE FsAE A A HA| _
\} R By
5,] A E A AF A462) 284 394 371 495 | (M)
R&D ZAIZHA HAI(A) 18,660 | 21,701 26,602 29,331 31,976
TAZAAB) 310,621 | 299,997 | 296,021 | 333,809 | 336,272
R&D ZAZFA-E(A/B) 6.0% 7.1% 8.9% 8.6% 9.5%
T 71EARF-Y] 2AAEANA F AR7E AFNEE B st IS A 9gh

Az 7RG, FEAAIENA, A PR, TAAlE A, 4

w3k St 2012 d 7]1F R&D ZAIZFEAS 2% 933199072 7|9 AA| R&D

FAbFN (41% 4,37899)9 7.1%=S 2FA&kal ok
AlRFAo A t)7]do] xAeh= Bla 20124 71
Aol AAsh= ¥lF (74.2%)° vlEA = AdF e wA Yelgth whde] $47]99

<X 3-9>4 HiE= dHEe} o] R&D
63.6% G207 R&DFAA 7]

oY,

-+ R&D FAY (25.8%) tH] R&D A4 w9 BlF (36.4%)°] th7]del vlal =
El

A et glom, ol
the ARIE elvlant

F271%0] t)7]%e] 18] R&D 2AAG sdo] Arjzoz

< ¥ 39 > 199 $47199 R&D ZA7HEAZ v (2010-2012'd)

949 9, (%)
20104 20114 20124
T 5
4714 4714 q71d | 2719 | Wrie | A4
R&D =A}oR(A)Y 242,129 85,903 283,462 | 98,371 | 320,709 | 111,520
(M=, %) (73.8) (26.2) (74.2) (25.8) (74.2) (25.8)
R&D #&#
‘ 11,588 7,776 14,923 9,253 17,037 9,768
Al g o)
(%, %) (59.8) (40.2) (61.7) (38.3) (63.6) (36.4)
F: 1) /15le] AE AT RN (AR
2) AT ] MAFAet AT 9 A N Au|FA; AAFAE T FH (FAHH)

Az A, TEAEANR,,

7t .

ey

SR 91 98], TR EEA NI, ARIE,



A, $27197 9% R&D 2AFE] Auji Aejsh AopA

R&D F2hk= 71919 ol&=uist defllA] Fast oAby 9 Wt ope}, AHA
¥ R&DE] A% A4 Aol SUgks Fshe wAlgE WHE s /Ith we
A T SAAUAEE R&D A3 7P B AR 7IdEe] AA ol
o] SUE 7HASEA ool st Brkst § Abs] o uEA
FoA 3 QAo st AElEAlo] FAlel] Rk ojo} gt

wpebA] ol FelAl= okl (18 4-1]0l AAlE sgel wet AA, T FA719Ad
% R&D ZEdwo] AN, 7190, 71943, A, d9E, T8a wEdy) o
Joto] o= AE rEE FiE glom, BEg of Yo AFYYIRE wF AAEH Q=
A5 2% B4, A5 T2719A98 R&D 979 Ve, 1849, ARl
gk BX3 s, FRA o7 FRAY R&D AFJo] WIZk ARRIA|] R&D $A5 &43)s
T 28%E TSR diste] AS Aty Ve 7YY S8, AKSE A

gl =9, VeR Y, 293 At g AxE Fl 2Aet, A ddold, ke

L
4
N
Lo
>
o
=
Mr
e
e

jus]

[ 72 41 ] 34719495 R&D A1) AFduis Aupis 585

. olExE e ozxz
| | | !
O =4 (AFIAIR Mozz) =
S80[< A 90|9f
71019 ct7|40] 2
Appt KpAt
QI ZFR&D a]7tR&D
B E: CRIALYE, 7Y [grdd gy A, of=chy|

M 7]

g Fo7|nks oo ® she AR a B4 F3A AEFd B (upward bias)
stEAor AME 4R o] VIdds

oz Fgsp|e sty g Ao s 7Y R&D A9 9 v 4 Fn



< olgst 7|9 RE AT o] $l= A Difference-in-difference (DID) % AJ&FH
T3 (propensity score matching, PSM) 2 FY&S o838t AFEA4E F-ov]sith
712 DID W PSM 412 eI ) (selection bias) A5 EA517] S8 & tf& &
gk vjFo] 719 ARE o] gomM At AR diss TS TR S E N
AHrEA Fshdhal AEnh o] Huh= @8] vkt A SIS Al A
3o mjs) Fof7ide] A EIF ofwst FolE HolEAol et VesAE Ay At

Agom Ak Zo] kAR 4 ok E AL A F4e) oa) Aewso

<

AT AHFE R&D AR 7S f18 A WA F4719 A9E
R&D AF %711’9} (St 8-3 71 (KIS) Q] “AF-5A, 8l Me=ug4dn g, 9 ’J_%E
A& AIASE FHos st ARE vhao] ogshi 1) A =
TAE B W 2010895 AT e o R AR} SRtk A oA 1%3
Ta7|9A9E R&Dv= A58 FA7Id0l st SAw HISO] 50% o) WMo R
Ao, FA7I9%, mERRAER,  AASAAATERE SR ARgAIE]
2008-201311%1 26,01271] Ak§lell Fofst HAlE FE3to] o] F ATEAS HsliA WEY
o] 1229 olQl -9} At AA o] 52U SolXE AACH, AFEE dET}F A
AN Z Amsl e A$ 00089 % A9EHA) ol#dt At BFE 25939 Al 7
F7F FEEACH, olF NE A9 AF R&D AMIEEE 2009-2018d0] T

= AFelME AETFE F2719498 R&D AKY W1dE ST AT
e Ay WrTte) 7 F7) At Fosithe Tl oshd o SRS 2472
o] o= 4 9tk 1Y 471 A9 R&DY AF N2ATY NS Q8= A
Hdor FRP|elle TR Ao FAVIRE Aot TR A8 Ve, AEEAEAdE,
AJE Sof 248 £ W) ZgAE] XA ey ulFe| 1 gyl EAsthd 5109
o]%- T71el Uehd Aol okl 1-31d ool FEs] 7Rl W|adEE v A
ojty. HFo] AgNEe] WA o] Jhsaittd o] A R&D FA] =adE Al
o3t the FAlaY (I B9 AR, AERT, dudiEEe] T W 71EF 71999

11) 1 82HAFAY F& AFGAT f1a7t 270 ol WAtEl = A-97F ZA8sk=dl, o] 4% AdAd=rt e
AFRAMH S S 7]&2; Aas AAsiact.
12) ZAAlcre] Zoo] AlRlIslo] o]&3F 20106 7]E AARIE7IR]|A= 2006W 87.67, 20074 88.93, 2008

H 96.53, 20093 96.33, 2010 100, 2011 106.71, 20129 107.45, 20139 105.730]|ct.



At GRS vAE TFE eflEel o3 adhel] g ‘wolE AT Wl o3
EAB 7L golatr] &2 A71adE FAsHs A3 FelA ol + glhs e
7R

3% R&D A2 ATE ARIAS 2o el Wt Aolg B ksde mele]
flal 47 R&D ARIe] FAIE FRAI (ANEeAlE et sk v
FEATW (AR TR0 Rk ARaAE AEQ) v R
o] FEOR FRIeH: 7)1 ERIT (ATNEHA] AR e AFHAL] o
= gJEhtol sk 71, TEa B (AIEAAR ARl Agdls folw ¥

rJ
?/

s
TAT7IE AT ) O] Ml 7HA] AR o R RS

= A7 AR ARE ol E8] witel Fds rRel w2 ARIAIY el V1Y
o) qtEel AfolE B ytel itk ol2fst vnlds Hekshr] flaiA 2 ArelMe AR
o] Wizt R&D A9ARY A AEe 7 ]%Oﬂ e sk 71 RE 24
433t e A (A7 IS Ol Bt SERAN ARzl 2 .S
staL, Wix7IdH 3| e] WA gelS W 719, ‘SIS (TS Azl eAE
Tk 719D, TRV (BRI RS H BAY st dd SEW, Az Al
29 eAE Tk 71D Al el

o Aol EEoR AR T4V AYE R&D ARIAR] oF, gAEE, vWiEd,

AT F [1F 42]004 HXo] fF%oR X9 BEE HoFEU wEbA <E 4-1>9
AR Sl vk} o] o]F W] Hatgko] Folrel nls & Ade Btk EEe &
X 99 10d wT, 28R 5090 HRE AT S 1090 wE wiE 2099 wRko] T}
T5 AAshE 7R ERAKIAY] F9 dEo] 84, T8 L&A 138 IR

Az 713), 9 AT 77 61, F9 wWiE AL 37,6919 FFolth

< E 4-1 > FA7|UAEY R&D AFGARY] 71284 (2008-20139)

W4 HZ2F | Bt | TG | HEb | AU | 2EEA
A= (D) 16,733 9.1 8 0 69 6.5
ANFAE A E2R 7)F | 8,094 | 45.8 25 1 1,156 65.5
g () | LERF ATER 71 | 24,677 | 351 12 1 3,323 98.7
&R AR} 7|FE | 24,016 | 377 13 1 3,714 104.8
A7 = (8) 25,717 | 12.9 6 0 690 27.7
ujZel (alukel) (20108 AA7E 715) | 10,527 |10,854.3| 3,759.9 | 0.377 | 897,760 | 26,802.7

ol
ol
T ZF A R&D AR AR VIE. WiEeie] 12dE 2dshs 1H 7II(1% 1,30091¢)

=21 Al skl

13) FEATIW S ARNLIAL 27 ol ARTAR Lol AL, ARAE Ruste] saste
712e ofu]d

41



[ 28 4-2 | 347]9X¥EY R&D A A|Y 22 (2008-20134)

g8 22X DEXs =2
w | (LES2ELEE R IIE)
o
[3p]
-]
A &
° 8 &
D o
o [
0 - & o
o T T T T O~ T T T
0 20 40 60 0 100 200 300
Firm ages (years) No. of employees (persons)
AN =2 HEN =2
0 | w |
N ~
o |
N
- —o
3 L2 SR
© B
8o 8
0 4
0 4
© T T T T O~ T T T T
0 20 40 60 80 100 0 5000 10000 15000 20000
No. of researchers (persons) Sales (mn. KRW)

T wEAS 20109 AA 7]FolH, ™o e AA el 2FH 9ot wilEHo] 2009 A o)<l 7]
o] RuE Ak 2o o|fE TEAFI}F 300 oAkl AL, gl 4 %

E
1009 o)l A5 BEEe] vehA] ook

5 AFFE R&D A2 AFEds gol Widast vikdEe] FelHe,
o] TSt A £ e FA7INH R&D ARE HH <3 42> AAH] Y= vt
g ol ARdAl A9 R&D ARiH] 7IRF F 67.2%

3% ol ey vz BA= gAA.
AP S]] opd Xépr/\}?jlﬂr ‘?iﬁ] =ololth. wleb TidlA = AIHEA mEo)x)

<R 4-2 > FA7]¥A R&D A & (2010 2E7HA 71E)
o9l: A, 1009k

AAXA A= 2008 | 20099 | 20104 | 2011 | 20129 | 20134

}‘j ;3]% 008 009 010 0 0 013 2008—20134
TT=AITT o
. 3,432 2,637 2,333 3,242 4,447 4,643 Hl-&

(AE=Ede 71

A=A 435,686 | 423,763 | 500,571 | 537,561 | 608,912 | 659,498 67.2%
s 70,348 | 41,941 | 58,946 | 62,671 | 94,421 | 111,529 9.3%
W75 129,614 | 151,930 | 193,050 | 186,518 | 220,649 | 223,971 23.5%
ZA1H) 635,648 | 617,634 | 752,567 | 786,750 | 923,982 | 994,998 100.0%




Ad. G52 T2aA9ALE R&D Al A 24

457F 2008-2013 7|3 F 591F F4719 R&D AH]E0] 50% o1l T471Y
A48 R&D A B 26,012702 AFgAR el o8 23k S5 22 W FolE
ogk Al FolPATE 15,935714% VEFRTE <3 4-3>0 4] HZo] Ad 517 Folg
] 35.2%7F =7HAE R&D AKlell F5-RE Fofs) ghom, ol= 7|9e] FolAky] vlEs
9 60.3%5 AAsL Sl Ao etk 697 gH R&D F3ldA 5 3ol 37t
23191 A7} 20.1% (3,206704), 33] 8.3% (1,319702), 43] 3.7% (59470%), 53] 1.5%
(244712), 63] 135714 (0.8%), 73] 59714 (04%) SO2 UERton, At 427] Aol
st ARIAE Qe AoRE UERth

<® 43> FAIIYAYUE R&D 23AA] FE L vrE Fof Ww
(2008-2013¢ 717t & AFAd%ro] A AR 71&F)

Felsl FodAs (RS, %) Forla (S, %)
1 10,332 (64.8) 10,332 (39.7)
2 3,206 (20.1) 6,412 (24.7)
3 1,319 ( 8.3) 3,957 (15.2)
4 594 ( 3.7) 2,376 (9.1)
5 244 (1.5) 1,220 ( 4.7)
6 135 (0.8) 810 ( 3.1)
7 59 (0.4) 413 ( 1.6)
8 21 (0.1) 168 ( 0.6)
9 9 (0.1) 81 (0.3
10 7 (0.0 70 ( 0.3)
11 2 (0.0 22 (0.1)
12 1 (0.0 12 (0.0)
13 1 (0.0 13 (0.0
16 1 (0.0 16 (0.1)
18 2 (0.0 36 (0.1)
32 1 (0.0 32 (0.1)
42 1 (0.0 42 (0.2)
A 15,935 (100) 26,012 (100)
T FolgAlaet Folrkla= ARdAIAre] 2008—-2013A%1 26,01278 Al AR 3

AAFE A1FOR Y,

F <E 44> F2710AEE R&D A Al SHFNE (el AR
ol A7IE)E HolFal e, 200820139 71k 5 22 ol FAlell 27) o] A

=3
&D A9l Folshar Gl RS S7h Qb 7.4-124%) oA Y& & 5

- d
2
(o,
~



30

] o]&
o] 2012

=X

KR

B3] Ak AReta s
1%

o 3% AF R&D 3 Yx

ARZ

Asetiin) o]

&2 14.3-24% F3olt) YE

T oAt 2700 A AR A

1%l

18.3%(1,0567), 370 4.1% (2347), 47] 0.6% (3271, 871 0.3% (167) FCo= YEPtoH,

201199 35 22 #ell Ao 177] F7AL R&D Aol Folat ARIAE B0k
< E 4-4> FAVIANELYG R&D A A= SA] AFGAS Wk
(Folld= AdRI AlAF 71%)
A FAGA» 22
oAt 20084 20094 20104 2011 20129 20134
1 3,019 (91.8)2,798 (92.6)12,956 (91.2)3,137 (89.6)4,391 (87.6)4.,798 (90.5)
2 264 ( 8.0)| 203 ( 6.7)| 267 ( 8.2)| 308 ( 8.8)| 528 (10.5)| 457 ( 8.6)
3 7(0.2) 19(0.6)] 15(0.5)] 40 (1.1)| 78 ( 1.6)| 44 ( 0.8)
4 0 (0.0 1 (0.0 0 (0.0 8 (0.2) 8(02) 2 (0.0
5 0 (0.0 0 (0.0 1 (0.0 1 (0.0 2( 0.0 0 (0.0
6 0 (0.0 0 (0.0 0 (0.0 2 (0.1) 1 (0.0 1 (0.0
7 0 (0.0 0 (0.0 0 (0.0 1 (0.0 1 (0.0 0 (0.0
8 0 (0.0 0 (0.0 0 (0.0 0 (0.0 2 (0.0 0 (0.0
9 0 (0.0 0 (0.0 0 (0.0 2 (0.1 0 (0.0 0 (0.0
10 0 (0.0 0 (0.0 1 (0.0 0 (0.0 0 (0.0) 0 (0.0
11 0 (0.0 0 (0.0 0 (0.0 1 (0.0 1 (0.0) 0 (0.0
12 0 (0.0 0 (0.0 1 (0.0 0 (0.0 0 (0.0 0 (0.0
13 0 (0.0 0 (0.0 0 (0.0 0 (0.0 1 (0.0 0 ( 0.0)
17 0 (0.0 0 ( 0.0) 0 (0.0 1 (0.0 0 (0.0 0 ( 0.0)
el 3,290 (100) 3,021 (100)]3,241 (100)|3,501 (100)|5,013 (100)|5,302 (100)
T D) FeAAlTet FeArslas ARAIERe] 2008-2013191 26,01270 HA] A FeAdE TIE

o7 zpAJsH
) 9k M%) & b

2) (

B. FoAtdds 22
SICPAES ES 20084 2009 20104 20114 20124 20134

1 3,019 (84.6)2,798 (85.7)2,956 (83.0)3,137 (78.9)4,391 (76.0)/4,798 (81.9)
2 528 (14.8)| 406 (12.4)| 534 (15.0)| 616 (15.5)|1,056 (18.3) 914 (15.6)
3 21 (06)| 57 (1.7)| 45 ( 1.3)] 120 ( 3.0)| 234 ( 4.1)| 132 ( 2.3)
4 0(00) 4 (0.1) 0(00) 2(08) 2(06) 8(01)
5 0(0.0)|] 0(00)] 5(01)| 5(0.1)] 10(0.2)]| 0¢(0.0
6 0(0.00|] 0(0.0)] 0(00) 12(03)] 6(01)| 6(0.1)
7 0(0.0)|] 0(00)] 0(00)| 7(02)]| 701 0°(0.0
8 0(0.00|] 0(0.0)] 0(00)| 0(0.0)] 16(0.3| 0¢(0.0
9 0(0.00| 0(0.0)] 0(00) 18(05)]| 0(00)| 0°(0.0
10 0(0.00|] 0(0.0)] 10(0.3)] 0(0.0| 0(00| 0¢(0.0
11 0(0.00|] 0(0.0)] 0(00) 11(03)| 11(0.2)]| 0¢(0.0
12 0(0.00|] 0(0.0)] 12(0.3) 0(0.0)] 0(00)| 0¢(0.0
13 0(0.00|] 0(00)] 0(00) 0(0.0)] 13(0.2)]| 0¢(0.0
17 0(0.00] 0(00)] 0(00) 17(04| 0(0.0]| 0°(0.0
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X FE A2 455 | 24.7 | 6,667.3] 133.8 | 130.2 | 12.0 | 53 | 11.8 | 2.0

G- 0] . .7 1] & ] 7k Al ek 458 | 49.2 (32,408.0| 236.3 | 226.5 | 10.1 | 4.6 4.2 0.7
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QI ETHAA S EA A B AE A (KSIC 18, 58, 59, 60, 61, 62, 63), Zuf U AEZ/4 (KSIC
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< H 4-12 > 54Y

>

1999 A2 R&D A|¥9] A1YEE & v8AY

OLS (A3LE)

Logit (3L

&

CEEES

ARie (AR AR
A A A€ A =] A9
AER&ED FAY 3-8 5 ) H x| —.0554* -.0317* .0009 0000
(.0299) (.0179) (.0025) ( .0031)
g —.5374%%* —.3275%** -.0090 -.0085
(.0682) (.0415) (.0065) ( .0074)
In(ZFAH) 4. 2866 ** 1.6943%* .0405 .0032
( .6506) (.3925) (.0594) ( .0694)
In(=jZ&2) —1.5960*** -.2058 .0454 . 1264+
(.5269) (.3401) (.0480) ( .0603)
AT+Y = .0319** 097 4% %% -.0016 —.0053*
(.0144) (.0176) (.0014) ( .0031)
PO g (A7 7259717199 =1) 4.0132%** 2.3642%xx* -. 1559 -.1496
(1.2014) ( .6852) (.1120) (.1202)
w719 Hu) -6.3377 -1.5868 .4833 .3756
(7.5343) (7.1200) ( .7222) (1.2506)
=4714 gn) -7.8317 -2.6243 .2531 .0851
(7.5138) (7.1245) ( .7203) (1.2515)
AFAL] FE7)1E gn) -.0319 L7451 . 1666 .1337
(1.0201) (.5871) (.0952) ( .1030)
Ab=a) -10.254 -8.7936 .6506 .2167
(13.330) (9.7732) (1.0492) (1.4916)
4 o] g¥ #FA F 3,838 3,497 4,021 3,493
Adjusted R—squared 0.0537 0.0702 -

1) x, e e BAE AIS kol 22F 10%, 5%, 1% FFaollA f2l3he: <]

wate, () el Ak

TEoAE o

2) FEAMAE, 9, A7DHn], Axrn] (20099, 2010), AE- R&D YA tiv] (1671), ZE]ar AFdeiv](871)

= BuEs A

3) SR A9 BHEAS AWl T4 AL

&D AReolghs HE& Hekslo] 18 50091 vk AE-A€

(s}
R&D FAH] wjEd 100% vk, wjEd 50099 wlgh xxF 2,000939 wwk, G2t 1,00099 Rk 4= 60

d Hk, Al 1009 MR,

18R IRPAGL] MFo] 50HolA 501 Alold]

1919 F2 R&D A9 AHGER F 7]8dn

0]
AT

AR 3o gk

A EREY 74
A (EE A7) Logit (KAL) | Logit(Ad8t +7) | Logit(71E57YH+)
A A =] A9 A7 S| A9 A4

AHRED FA/IER T WA 0069+ | . 0075%* .0004 .0022 -.0361
( .0026) | ( .0033) | (.0028) | ( .0035) (.0792)

A —.0178%*x | —.0160%* | -.0107 | -.0031 1627
( .0071) | ( .0081) | (.0078) | ( .0087) ( .1478)

In(ZKH) 1354%% | 1684%* .0530 0174 -1.4297
(.0645) | ( .0757) | (.0763) | ( .0920) (1.0876)

In(viEH) -.0232 .0113 -.0063 .0321 8485+
(.0512) | ( .0652) | (.0590) | ( .0771) ( .4785)

Q)4 .0006 -.0017 -.0033 .0066 -.0620
( .0014) | ( .0033) | (.0041) | ( .0065) ( .0564)

IPO Tl (A7) 512Ek- 91707190 =1) | —.2975%* | —.4312%+x | —-.0323 | -.0495 .0742
(.1236) | ( .1341) | (.1370) | ( .1482) (1.9203)

w271 T -.4625 547 1.2288 .3125 -
( .7403) | (1.3010) | (.8214) | (1.2690)

Z271¢] gn| -.4806 .4495 1.1236 .2329 -
(.7384) | (1.3018) | (.8181) | (1.2705)

AT7ALY 7|3 ) -.1822% | —.2663%* | -.0261 -.0524 -




(.1075) | ( .1174) | (.1041) | ( .1130)
8k 1.2070 -.4920 |-1.9363*x | -1.2315 25.4
(1.0154) | (1.5097) | (.9952) | (1.4295) (2480.7)
FAol o]gd #EHA F 4,021 3,493 2,326 2,005 133
Log likelihood —2,2337.2 | —1,923.2 | —-1,570.5 | —1,351.8 -11.45
F1) o, e FAE A fhol 2 10%, 5%, 1% S5=olA 23k emlahd, () Wel Sl F29akE onsh

2) —rl?—;q(/ﬂ
= HiE *@%‘*‘?\J
=] Ale] 27)EA
R&D FAH] wiE

3)

e el S99
o 100% IR, Wi%) 50001€) Bk A4k 2,000919) u]u
Uk AP 1009 It w8one Sl W5 S0ga 509 Aol

R&D

, AH, A7hyw], A=HR](2009, 20104), AH R&D THIA]

pIeR
=4

Apgjolek=

c'_

o]= A
AT

Fekslel 3-8 50091 w9k, A
5} FF 1,000899 v, 12 601d
A A kS qu 2 g}

) (1671), Z=]al AT w87

#9)

4) 7=R FAEIE AT ARRAY Ag AL, wlEed, At T Sl TGt 2 B9 tiEeloi 5
2 AL FARA L AF5A] TR ST °i‘21°
B. OLS &4
E3EA=) In(Arg3k=o) In(7]&559))
AR (ARIER A1
A =] Al¢] A =] A9 A =] A9
HBRED FAYLER I B . 0018%% | .0032%*x .0021 .0046 .0072%x% | 0070%*=
(.0008) | (.0009) | ( .0035) | ( .0042) | (.0018) | (.0020)
ee —.0063*x* | —.0060%*x | —, 0277***| — 0295%*«| —.0025 | -—.0055+
(.0021) | (.0021) | ( .0102) | ( .0111) | (.0030) | (.0034)
In(=F2H) 04525 .0210 .3948%xx| 2481+ | . 1082%xx|  .0906*
(.0199) | (.0205) | ( .0999) | ( .1187) | (.0386) | (.0480)
NG —.0304%x .0064 .0892 .2332%x | -.0301 .0022
(.0160) | (.0177) | ( .0754) | ( .0988) | (.0292) | (.0395)
ATAS .0012%x% .0007 .0060 .0056 .0022%x .0001
(.0004) | (.0009) | ( .0083) | ( .0084) | (.0011) | (.0022)
PO Hw](77]9)-mseh-9)7k719)=1)| —.0609% -.0556 -.0871 -.0626 -.0266 -.0359
(.0376) | (.0358) | ( .1782) | ( .1894) | (.0644) | (.0719)
1217121 tin)] -.0355 .5949% .4391 1.0388 -.0580 -.0570
(.2442) | (.3724) | (1.0799) | (1.8695) | (.2722) | (.1831)
Z2719 T .0069 .6218% .7552 1.3413 .0518 | omitted
(.2436) | (.3727) | (1.0747) | (1.8695) | (.2080)
ATANY F97)% g -.0327 -.0331 2662+ | 2796+ | omitted | omitted
(.0323) | (.0307) | ( .1354) | ( .1427)
) 3.1715%%% | = 8973% |=5.5311xxx |-6,3213#xx| -2, 3599 #x [-2 5074%*
(.3228) | (.5112) | (1.3620) | (2.1857) | (.3812) | (.3815)
F4o) o] g #FA F 4,110 3,497 1,108 960 325 257
Adjusted R—squared 0.1365 0.0858 0.1513 0.1373 0.2018 0.1082
1) %, s, oo FARE S gho] ZH7E 10%, 5%, 1% ol felghe olulahn, () el $Ake #7eAE oJvdh

2) FEAE
= RaE Agaksl—

u}%

LI

=

91%0]
R

Bowd P 2 5

oA, A7DEin], AEET] (20094, 20101),

R&D A2 A0
x°F R&D %OJO]
FAY R&D ARglo
Stk 1 71?jﬂ R&D A

A R&D ©IAKE rl (1671), 22]a AR H=](871))

H} A
=

_—

SARIAE

TAFAA 9] R&D

w4 3



R&D FAHAZE] 2§t AHave QAR FF R&D FAAZEC] 7] wiEzda} ola+
S7HA olel g AR FubE Q1% Ql& Zlojth = 7199 FARSE wWiE
gl oolgd WA ddS W gle AoR A = 4 Slth o2’k 7HY skl vhaellA
= [e}

47 R&D 747445 SUR(Seemingly unrelated regression) 2302 F7sich

il

< 3 A AEFAF R&D AEe] 2ol Ik R&D ¥ WiE

o gflole], Friolele] 2 Mt IAE AELE o] gste] BTl gtk 1
<3 4-14>8} <3 4-15>0lF= FH-2 R&D A dArkgdo] RIZHES] R&D FARA &l WA
FARWE ANE QT A9 AaREA Mg v AR EA Y] S A3
R&D Atolets A& 7betel 18 50091 w9k A5FA¢ R&D FAHH] wlE9 100%
nRk wjEe 5009 mRE ZRAF 2,00090€ w9 EEARE 1,000 #RE 9E 60d T
9T 1009 miRE 18R v R AR vligo] 50l 507 Atelel Q= Al
AvkE oz she S A8 3HARA L] FHAITE <FE 6> <F3E 7> A E o
Atk AW b9 A R&D AAEA FA) o3 BE WaEEd ARgAY @
AR, aEan ARRe] A S-S ARSSTE JEAke] 9 wIZk R&DVF H19ET
& AR duAdo] & o AE R o FoAe= Ade whdsly] figkeld, ARt
H] A0S AFGA A2 P e AqEAkeke] HAE FAls] Hdolth

SUR E3°] #go] OLS Fg4de] nlsl FAXCE G874
Breusch-Pagan©] A|AIgF @xpHE 2Ak-g-24t BH 9] Digonalitys AdTOo=HN Flgd
T Atk 47 <E 4-14>9F <X 4-15> W <H3E 653 <H3E 7>9] Panel B4 Hi vle)
o] B3e] FEHEHP In(YUR&D), In(M1Z9), In(Fel9)) (2 In(B71=ele)))e] A
% Solgks 7MdE Breusch-Pagan sAIF2 S8l A4S Ayk= 1% WolA & 79
aHAl 717Fskal Qlo] W17 R&D, miE, JHolo(F2 B7leolo)S A2 93-S Tt
SAIAR ARlE Sngith

5] R&D A 7k R&D QUAIE]HSL HEHARl 758 7HAaL Sl o= 34
30k & A% R&D 1% 7k A T8t @l mIiAdAS R&D A=
0.12-0.14% <771 AS=Z Yl 53] o] v, AtRs} wigd 27} &
5, A7997F &7 s, Addor I gEths A9 ZARY- 1Y 59
N71delli "z R&D7F H S7ksks SR uvEeth mjEdle] R&D FAREE
0.1295-0.2148 02 FHHA L, ARHFEI 2 7IGLFE ARGl F2 R&D F+5% ¥
& 207 et gHE 9 7S AR B4 Bk @34 Al gEiapite] ws
T5, AN FAElEe] 555 WIkE R&D7F S7FHE Zo® Ut F471949
3 il

A} O 2~
1=T i
4F R&D T3¢ 495 Wik R&D Aol F98t J3Fs mAA] xsh= Zo%
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Ln(private R&D)
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FolM 574+
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Ln(operation income)

w o

KeR
Xé—‘er]-"d Ré&

<H4-14>H

dFA YD R&D AF4e]
D Akl FREE U
5 R&D FAPAEeL AN

4 6
Ln(government R&D)

] 2009-2011d 0l

Aol oabd, HHENA R&DO W&, 9ol
4_ oA oAl vebsith

ik

mf =,

R&D &AM E,

Ln(sales)

F7F Az ]?joﬂ EHG} R&D YdHS Eoletl
o)1=y
\__O

ke e Hx]%wﬂ
AT
H'Txﬂ’]'oﬂ /]J—TS]- /\]_ﬁxl_ }?jx&]o]

w7

o2y,

w7}

T

i
o,
)

R&

Ln(net income)

$0] R&D A|dAtgol Aol gzt

TRY+=
SEREER

[e]
A Abolo] YAIE T AP 34

4 6
Ln(government R&D)

Z19nkE e R

F22] R&D FAA|E0f 0]R]=

o% dglon,
7y e AT Z}/] KL 7124,
192 linear fittingst A7 YR

17 R&D FAAE

a2 (1)

A. SUR 2§ =43}
Aol RGO T aarey | niEeh | mcasiole)
In(FF=A RD) L1156 .0215 -.0320
( .0702) (.0289) (.0635)
el - . 0276%xx - . 0089 - 0253
( .0074) (.0030) (.0066)
In(ZFARt A .0795 . 16825 . 1985
( .0693) (.0285) (.0626)
FHA/FA -.0157 L0139 .0071
( .0116) (.0047) (.0104)




In(AHH) L3527 L3732 L8423
(.0858) (.0354) (.0776)
In(vi&) 178 T L5298 L1806
( .0711) (.0293) (.0643)
AL 00315 L0015 .0009
( .0015) (.0006) (.0013)
PO B (4714, Z2E, 43719 = 1) RYGIEEE . 2140 .1285
( .1324) (.0546) (.1196)
w7149 Hv -.4750 - . 4455 -1.1210%x
( .5703) (.2353) ( .515)
27149 g -.6467 -.3895x -.9278x
( .5660) (.2335) (.5115)
FaA7) v .0529 .0629 .1287
( .1103) (.0455) (.0997)
S 2.0115%x 11,9787 -2.0078x
(1.0175) (.4197) (.9195)
F4o o]&H #ZA F 809 809 809
Adjusted R—squared 0.3410 0.8664 0.5839

=
.

T 1) x, e we TAE A ghe) 247t

10%, 5%, 1% F=rolA folshs onfshe, () U] 2k

TZoAE T,

2) FEAME, 9, Z7Dev], Ar=rv] (2009, 20101d), 8% R&D AR Tiv] (1671), 22jar AHdE vl (87H)

T Hag sk

B. dapeiigAlo]l @AY Al E
In(AZRED) In(mZ=e) In(FHe1e)
In(FZR&D) 1.0000 - -
In(mi=9) 0.1900 1.0000 -
In(@Aeleh) 0.1059 0.4152 1.0000
Breusch—Pagan®] =#4d 4 x2(3) = 177.730, Pr = 0.0000




< & 4-15 > FRO) R&D AUARI0] Aol

a

AUHE22] R&D FAMAEO| O]R]l= &t (2)

A. SUR 23 =R A}
R AREIFD | mzre) In(vZ) In(g7<z01°))
In(7F=< R&D) 1186+ .0150 .0073
(.0690) (.0285) (.0723)
el —.023 20 —.0088sx —.01 840
(.0071) (.0029) (.0075)
In(FFARt A 1255+ 1459 A340x
(.0684) (.0282) (.0717)
AN/ FAE —.0190% 0157 0026
(.0115) (.0047) ( .0121)
In(A;H) 3496 3883k 7266k
(.0845) (.0349) (.0885)
In(viZ) 1295+ 5396k 222 4k
(.0688) (.0284) (.0720)
AL .0032:x .001 5 .0032xx
(.0015) (.0006) ( .0015)
IPO tlm] (1Y, 324, A7 = 1) A4 T 1643 —.0579
(.1322) (.0546) (.1384)
A 714 Hv —.4433 —.3965+* —1.0863x
(.5709) (.2358) (.5978)
Fa719 ol —.6166 —.3540 —.9366
(.5659) (.2338) ( .5926)
Fa7)# .0332 .0651 1222
(.1078) (.0445) (.1129)
35 2.401 Qs 1.621 Qe —1.7339+
(.9791) (.4045) (1.0252)
FAl| olgd #ZA F 847 847 847
Adjusted R—squared 0.3271 0.8721 0.4821
F1) o, ek e AE AF ghol 22 10%, 5%, 1% Fol ] s nlsh, () W9 Ak Z204E vl

2) FEAMKE, A, 47D, A=dr] (200949, 2010d), A R&D ©9AK Bvl (1671), Z22]ar 2kden|(871)

= BuE A

B. dapigAle]l QAR el
In(F17IR&D) In(iZt) In(F7]5=019)
In(R7R&D) 1.0000 - -
In(mj=<) 0.1760 1.0000 -
In(@dheleh 0.1624 0.4537 1.0000
Breusch—Pagan®] %373 7178 X2 (3) = 222918, Pr = 0.0000
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W7E AT XH /\}?jxﬂ AA W3 R&D SAE Fet] 17| wiEel ARt
S5 olgste] diglirE v bl glvk B FEARE 5 o], duigl gy
A=), wau) 2} 7H‘ﬂ“ﬂl 5 73%711%1, AZA7PE AdATH] 55 Fste] WX R&DE
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H= 1=MY2
T 1. 73
<HE 1> FA7|Y7I2HAXY(KOSBIR) o2t A=t (B4A71974 A9)
(T d4)
77 T8 2003 | 2004 2005 @ 2006 | 2007 = 2008 | 2009 @ 2010 = 2011 | 2012
AAR&D(2) 50,109 53,987 | 66,656 @ 80,580 89,621 109,425 127,130 140,396 144,099 160,112
ZAA A
(AF+EF) | Z/17(c) 5823 6,624 8275 8710 | 9,803 | 10,464 12,244 12,904 15079 | 17,412
c/a 11.6%  12.3% 124% 10.8% @ 10.9% @ 9.6% & 9.6% & 9.2% @ 10.5% | 10.9%
AARED(2) 13,260 14,427 19,609 = 21,691 = 23,460 | 32,242 38,975 43,922 | 47,497 = 49,753
w2
() o
2T EA1A9e) 961 1,098 163 143 2075 ¢ 183 . 177 210 - 183 | 153
(715
c/a 72%  76% 08% @ 07% @ 09% = 06% @ 05% @ 05% = 04% | 0.3%
AARED(a) - - - - - - - - - -
—oH
T zmae . - S I e R T
C/a - - - - - - - - - -
AARED(2) 12,510 13,903 | 17,673 19,956 = 21,836 | 36,784 39,753 = 43,919 | 45,000 = 46,843
e
(A% Z7149(e) 3177 3190 5406 | 5717 6,032 7,521 | 9713 9,787 11,680 | 13,217
c/a 25.4% © 22.9% 30.6% @ 28.6% @ 27.6% 20.4% & 24.4% @ 22.3% = 26.0% | 28.2%
AAR&D(a) 6,775 6,643 6,972 | 8,028 7,833 — - - - -
HEn
F7149() - 338 569 730 . 968 1,019  — - - - -
c/a 50% @ 86% @ 105% 121% 13.0%  — - - - -
AAR&D(a) 7,861 = 7,968 @ 9,293 10,618 12,584 14,522 16,090 17,945 | 20,163 = 27,207
Ho]—%
AR =09 450 637 . 691 . 297 . 381 . 471 . 607 = 896 = 968 = 1,476
c/a 57%  8.0% @ 74% @ 28% = 3.0% = 32% = 38% @ 5.0% @ 48% | 54%
AAR&D(a) 885 913 1,519 @ 2,620 @ 3278 4733 @ 5699 @ 5750 6,161 | 6,161
S
(FAAR) 271219(c) - 126 172 184 © 358 | 5216 629 | 673 793 | 824 | 840
c/a 14.2%  188%  121% 13.7% 159%  13.3% 11.8% @ 13.8%  134% @ 13.6%
AAR&D(a) 1,152 1,249 1406 1,719 1,789 @ — - - - -
Ept
A9 41 38 70 47 67 - - - - -
c/a 36% @ 3.0% 50% @ 27% @ 37% - - - - -




7144 T 2003 2004 | 2005 = 2006 | 2007 | 2008 2009 | 2010 2011 2012
AAR&D(a) - - - 3,361 | 3674 3941 | 4333 | 4605 | 5028 | 5333
4 71414 () - - - 66 74.1 65 102 121 130 146
c/a - - - 20% | 2.0% @ 16% | 23% @ 26% = 2.6% | 2.7%
HAAR&D(a) - 1,354 | 1,537 | 1,657 | 1,969 | 1,808 = 2291 | 2,774 | 3,083 | 3371 | 3,374
A5 27IAY 171 294 320 252 98 151 209 153 120 202
c/a 12.6% = 191%  19.3% | 12.8% | 54% = 6.6% = 75% | 50% | 3.6% | 6.0%
AAR&D(a) | 621 665 694 837 699 1,945 2,170 | 2,377 | 2,799 | 2912
FAER =
(eop) S71A14(c) 35 34 33 50 90 241 196 220 272 367
c/a 56% = 51% = 48% | 6.0% | 129% @ 124% = 9.0%  93% . 97% i 12.6%
AARED(a) © 1,111 | 1,264 | 1,340 | 1459 = 1678 | 1,847 | 1970 = 2142 = 2355 | 2,527
AN TR | 264 322 341 362 365 277 277 301 479 518
c/a 23.8% | 25.5% @ 25.4% | 24.8% @ 21.8% | 15.0% = 14.0% | 14.0% @ 20.4% | 20.5%
HAAR&D(a) - - - - - - 740 839 885 1,015
w3 S71A9() - - - - - - 186 242 300 372
c/a — - - - - - 251% | 28.8% = 33.8% | 36.7%
AAR&D(a) - - - - - - 691 788 798 844
k! =717]4(c) - - - - - - 3.7 5.1 8 3
c/a - - - - - - 05% = 06% = 1.0% | 04%
AAR&D(a) - - - - - - 555 490 607 819
71733 Z71A49(c) - - - - - - 1.0 14 20 29
c/a - - - - - - 0.2% | 28% | 3.3% | 3.5%
AAR&D(a) - - - - - - 305 310 332 343
=3 L SR - - - - - - 0 1.2 2 2
c/a - - - - - - 0.0% | 04% | 05% | 0.6%
AAR&ED(a) | 45,529 | 48,569 | 60,163 | 72,258 = 78,639 | 98,305 | 114,055 126,170 134,997 : 147,131
ﬂ%?li& =71X(c) | 5563 ¢ 6,354 ¢ 7,938 | 8260 | 8855 | 9538 12,143 | 12,743 | 14,985 | 17,324
A
" c/a 12.2% | 131% | 13.2% @ 11.4% | 11.3% @ 97% | 10.6% | 101% | 11.1% @ 11.8%




713 TR 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
AAR&ED(a) | 919 1,058 = 1,630 = 1,736 = 3,610 | 3430 | 7,430 | 6,978 | 4,153 | 8126
EXFuy
A} 717 (c) 4.4 2.9 8 72 486 442 19 11 11 12
(EAZAD
c/a 0.5% 0.3% 0.5% 41% | 135% | 12.9% | 0.3% 0.2% 0.3% 0.2%
AAR&D(a) | 326 355 893 1,844 © 2,181 | 2464 - - - -
FEHIAL L F7A() 17 21 48 99 122 140 - - - -
c/a 5.2% 5.9% 5.4% 5.4% 5.6% 5.7% - - - -
AAR&ED(a) | 2,224 | 2,608 2,658 @ 2,992 | 3,386 | 3465 | 3,254 | 4,389 | 2427 | 14878
AHFAL | F7IAD(0) | 195 180 209 192 239 195 41 87 46 23
c/a 8.8% 6.9% | 7.9% 6.4% 71% 5.6% 1.3% 2.0% 1.9% 1.2%
AAR&D(a) | 562 809 554 834 742 804 860 932 1,064 © 1,268
2~ °J
;}f Z71A4(c) 25 30 33 42 40 45 6 3.7 3 4
[e}
c/a 4.4% 3.7% 6.0% 5.0% 5.4% 5.6% 0.7% 0.4% 0.3% 0.3%
AAR&D(a) | 204 270 292 407 479 237 430 738 652 440
7hAFA L E7IRLC) 133 16 17 16 25.9 21 0 0 5 20
c/a 6.5% 5.9% 5.8% 3.9% 5.4% 8.9% 0.0% 0.0% 0.8% | 4.6%
HAAR&D(a) - 345 318 466 509 584 720 676 638 619 688
E2FAL A 5 20 22 29 35 83 18 18 13 22
c/a 1.4% 6.3% | 4.7% 5.7% 6.0% | 115% @ 2.7% 2.9% 2.2% 3.2%
AAR&D(a) - - - - - - 425 551 187 581
HEZAL | F71A9(C) - - - - - - 16 42 14 6
c/a - - - - - - 3.9% 7.5% 7.6% 1.0%
AAR&D(2) - 4,580 @ 5418 © 6,493 8322 10,982 @ 11,120 | 13,075 | 14,226 @ 9,102 | 12,981
ST jq_
°§L;]f 714D 260 270 337 450 948 926 101 162 93 88
c/a 5.7% 5.0% 5.2% 5.4% 8.6% 8.3% 0.8% 1.1% 1.0% 0.7%
BE 2> $47]9AUF R&D 4GA) AlE F5 % uhE o] vle
(2008-2013¢ 713t & AFAAS] AlAF GA 71F)
ool 7l %
]
A — _ <
= = 1Y | Fa71d 287 | AZEA | A | = AErelEl e
_ —5‘—4—7](1}:] —6‘—4—7101:] /\]-_9_§]_7]§ /\]_‘Q_§}_7]€ Zﬂv’—ﬁ b} Zﬂﬁo e} %C{:}‘ beie] '5‘-1—7]% = Lg =
e FEI = 71egal ;’HZL@UH’ ;’HEL(HM’ AE)E A7)E | Z1EE | R&D 718 | 7]
AR | ARARS] | REAR | L L e | TR | AR | AR | A | AR
05 554
1 99 2,036 577 148 98 381 1,391 106 4,053
0.38 7.83 2.22 0.57 0.38 1.46 5.35 0.41 15.58




2 82 1,387 389 107 64 132 742 122 2,223
0.32 5.33 1.50 0.41 0.25 0.51 2.85 0.47 8.55
3 49 949 234 56 32 60 347 94 1,334
0.19 3.65 0.90 0.22 0.12 0.23 1.33 0.36 5.13
4 40 585 134 27 22 29 175 69 736
0.15 2.25 0.52 0.10 0.08 0.1 0.67 0.27 2.83
5 31 282 64 20 24 1 70 27 376
0.12 1.08 0.25 0.08 0.09 0.04 0.27 0.10 1.45
6 17 185 44 10 22 1 48 18 222
0.07 0.71 0.17 0.04 0.08 0.04 0.18 0.07 0.85
7 13 91 16 6 11 3 19 7 122
0.05 0.35 0.06 0.02 0.04 0.01 0.07 0.03 0.47
8 10 27 5 0 11 0 8 6 55
0.04 0.10 0.02 0.00 0.04 0.00 0.03 0.02 0.21
9 5 18 3 0 5 2 6 3 19
0.02 0.07 0.01 0.00 0.02 0.01 0.02 0.01 0.07
10 4 13 3 0 16 0 3 3 9
0.02 0.05 0.01 0.00 0.06 0.00 0.01 0.01 0.03
1 1 8 0 0 0 0 0 0 6
0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.02
12 0 1 0 0 0 0 1 0 4
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
13 1 0 0 0 12 0 0 0 0
0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
16 0 0 0 0 0 0 0 0 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 17 0 0 0 19 0 0 0 0
0.07 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00
32 10 0 0 0 21 0 0 0 0
0.04 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00
42 6 0 0 0 36 0 0 0 0
0.02 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00
519 385 5,582 1,469 374 393 629 2,810 455 9,159
= 1.48 21.46 5.65 1.44 1.51 2.42 10.80 1.75 35.21
ol AJO E A} 70 1
reg] T iy _
FUAE| Fel A ot i EEC TS SR EEEE T
o) A S agman | Slem || TR EE i IR q)
S| e A Do | g e w| T g | P9
P\ |(Basa)| &4 2y | ey | BEW &) (R&D)
1 96 444 299 4 418 23 27 132 10,332
0.37 1.71 1.15 0.02 1.61 0.09 0.10 0.51 39.72
2 55 375 332 1 269 7 33 92 6,412
0.21 1.44 1.28 0.00 1.03 0.03 0.13 0.35 24.65
3 34 261 245 1 167 8 16 70 3,957
0.13 1.00 0.94 0.00 0.64 0.03 0.06 0.27 15.21
4 14 217 151 2 98 9 13 55 2,376
0.05 0.83 0.58 0.01 0.38 0.03 0.05 0.21 9.13
5 15 110 77 1 79 4 10 19 1,220
0.06 0.42 0.30 0.00 0.30 0.02 0.04 0.07 4.69
6 5 70 67 1 65 2 3 20 810
0.02 0.27 0.26 0.00 0.25 0.01 0.01 0.08 3.1
7 3 49 30 0 24 6 5 8 413
0.01 0.19 0.12 0.00 0.09 0.02 0.02 0.03 1.59
8 1 17 19 0 4 0 0 5 168
0.00 0.07 0.07 0.00 0.02 0.00 0.00 0.02 0.65
9 2 7 5 0 3 0 1 2 81
0.01 0.03 0.02 0.00 0.01 0.00 0.00 0.01 0.31
10 1 5 5 0 5 0 0 3 70
0.00 0.02 0.02 0.00 0.02 0.00 0.00 0.01 0.27
11 1 5 1 0 0 0 0 0 22
0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.08
12 0 4 2 0 0 0 0 0 12
0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.05
13 0 0 0 0 0 0 0 0 13
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
16 0 0 0 0 16 0 0 0 16




0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.06
18 0 0 0 0 0 0 0 0 36
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14
32 0 1 0 0 0 0 0 0 32
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12
42 0 0 0 0 0 0 0 0 42
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16
519 227 1,565 1,233 10 1,148 59 108 406 26,012
= 0.87 6.02 4.74 0.04 4.41 0.23 0.42 1.56 100.00

< F# 3> YT R&D A|AY i} (2008-2013E S ALA

D2 HOIES 219 dde HOYARE,
ste 22 ol0iE

St (A SMA2l BEAl =XH)E AXM ZFTHSHMUAM XX

ok,

& AFgAS 71%)

E31(15 Adst 7125 [ATFaE(g)Y
T BSAFT T [ a9l | a9l | L. | 2o | 79 [ga | 2%
29| == | 29 | 5= | @ o () o | vy
Z20719% 21256 |0.246/0.20810.123[0.121]0.302(328.7| 0 | 1.11 | 0.89
A7 E 1SRN 385 (0.358/0.174|0.018| 0 [0.335(173.2] 0 |0.28 | 2.23
SA71971E=SAINEAY 5582 |0.161/0.128(0.002| 0 |0.315(326.8| 0 | 1.06| 1.13
Fa7) 93 E s e (el ) 1469 10.121/0.090/0.002| 0 ]0.221|699.6| 0 | 0.75| 3.17
o719 e (N A-T 54D 374 (0.364/0.193[0.013| 0 [0.345(122.7| 0O |0.14 | 5.92
R R A e L 2 el 393 10.598/0.272/0.008| 0 [0.260(192.0] 0 | 1.20 |—4.87
AEEGMN A7 E=MEAR 629 (0.366/0.188|0.002| 0 [0.343| 53.2] 0 0 -
A A7 SR 2810 |0.444/0.227(0.010| 0 ]0.352|321.5| 0 |0.23] 0.48
an| S27IAR&D7IEALAL 451 0 0 0 | 0[O0 | 0| 0[O0 |12
;; AEAYE 7|E e 9159 |0.236|0.280(0.280/0.280| - - 0 |1.67] 0.59
Bl et
A e R A EA) 227 10.225/0.079]0.035| 0 |0.079| 91.6 | 0 | 0.29 |—3.60
IR 4529 (0.383/0.168]0.056|0.009|0.174 [215.2|4.829| 2.43 | 1.25
FAGAPMA TG EA 1565 [0.348[0.104]0.068(0.007]0.056| 36.4]0.001]| 4.43 | 2.06
sl 7))t 1233 [0.361]0.204]0.008{0.003|0.411{671.2|12.10| 1.38 | 2.30
SEAAET|SEAIA A/ AE) 10 10.100/0.100/0.000| 0O 0 0 0 |1.00| -
SFREAE7 SN (GFEEAA]) | 1148 (0.240(0.069(0.047]0.006[0.115| 0 [6.090| 0.75 [—4.35
SE2HAT (AR AL S 59 [1.137/0.373]0.169| 0 |0.220(147.2|1.356| 1.17 | —
ARIsAA 7 N (HA17198) 108 |2.807|2.111]0.630|0.167| 0 |738.8| 0 |5.96 |—0.68
A9 SIS (R&D) 406 10.250/0.049/0.017| 0 ]0.118| 44| 0 |1.97| -
2008 3568 [0.110[0.269]0.164]0.156]0.438]845.9]0.541| 1.55 | 1.55
A= 2009 3265 |0.166]0.276(0.176|0.176|0.335|534.81.038| 1.93 | 1.18
ij] 20109 3562 10.350|0.297(0.160|0.156 |0.376|377.1|2.800| 1.81 | 0.84
;; 20114 3975 10.411]0.226(0.149|0.129 |0.286280.010.963| 1.35 | 0.09
7 2012 5776 10.385/0.166(0.069|0.051|0.216|154.7|0.255| 1.45 | 0.73
20134 5858 [0.166]0.071{0.027]0.019/0.129| 38.2/0.026| 0.46 | —
T 11931 [0.345/0.2090.064 |0.045]0.280[300.2]0.593| 1.46 | 1.05
Aol | 35 10407 |0.247/0.24110.201|0.199|0.374 |484.3|1.417 | 1.33 | 0.77
3| 9 3268 10.257/0.154[0.006| 0 |0.313|281.1| 0 |0.75] 0.66
Zed 2262 10.145/0.045/0.018| 0 |0.065| 61.7 | 0 | 0.83 |-2.40
s HIx714 10619 [0.262/0.211]0.1070.102|0.301 [307.5|0.185| 1.38 | 0.99
S =714 15190 |0.271/0.193|0.115|0.100 | 0.231 | 266.4 [ 1.342| 1.32 | 0.95
| E=A714 206 10.345/0.039/0.102|0.019]0.141|796.6|5.729| 0.81 | 9.70
el 714 26 10.077] 0 | 0 0 [0.038] 1.9[1.038] 0 [26.25
i;‘{ EES= ] 342 10.287/0.27810.091{0.073|0.224 | 740.7|3.987| 4.33 |11.32
263 97714 3346 {0.293/0.194|0.092 | 0.065 |0.256 | 643.9(1.909| 2.33 | 2.08
T o)y 13446 |0.271/0.216]0.128/0.119]0.285|213.7]0.593| 1.33 | 0.54
ora| 3 WITE 1855 |0.346]0.318(0.171]0.156|0.384|514.8|0.587| 1.93 | 1.24
P sd ol — 5 o 2298 10.282/0.228(0.140|0.127]0.288|284.5|0.740| 1.49 | 0.49




5 o — 10 mIRk 5962 10.255]0.211]0.130]0.1190.283[322.8[0.745[ 1.62 | 1.46

104 ol 6618 10.274]0.180]0.091]0.07810.240|312.8|1.140| 1.51 | 0.83
SARE A% 455 10.277/0.200{0.182(0.178|0.187|237.8|0.084| 1.69 | 0.57
Q- 0] 8. A 3| & 1] 7] Ak 459 10.272/0.105]0.063|0.044 |0.276| 75.3|3.948| 0.95 | 0.65
2538k . ZalaE Az 1879 [0.299/0.20310.108{0.100|0.312|224.1|0.906| 1.72 | 1.41
YR B e A s 1145 [0.281]0.200]0.083|0.077|0.286{220.7|1.029| 1.48 | 0.43
Ak [A7)- AR ol g A 3 esk EAAN- ) A | 7577 10.292]0.231(0.116]0.099 |0.294 | 451.6|1.014| 1.62 | 1.64
+5717] Az 1021 |0.236[0.182]0.105{0.0800.274|602.3[1.769| 2.32 | 3.82
A HE TR Y 112 |0.179(0.223|0.161[0.143]0.299(135.9]0.463| 1.05 | 0.96

AN S5 G 1T A B AN 2] 2086 [0.246|0.168(0.109|0.103|0.237|152.5|0.239| 1.38 | 0.19
T 2 AESAY 673 [0.247]0.196|0.117]0.116|0.245|198.1[0.585| 1.26 | 0.06
el H| S 14947 10.273[0.193[0.118[0.107[0.269[310.2]0.974 | 1.54 | 0.89
A S, 9A, A7) 11065 |0.265/0.2090.101 |0.091 [0.259|278.1]0.655| 1.06 | 0.98
A 26012 |0.270[0.20010.111[0.100]0.264 [ 295.0|0.838 | 1.33 | 0.93

D) AR QAR Jeg g R&D AAT o= SRE AN 38 AFgsrel we e a8g s AgA =

2ok YARte] R £ Sah, ngug |Ee AUER g slel nEud AngA £ AIEE Felel
Augarz W 44 ol

2) AR ST e) ARISAALTATA)S AlS] FR(EY L FPUF) D QARF RED A9 o] v
ARISHIE 5L st SAs AS7E Be R ohlel A Aslslel olSe] elglaluel AkE dHow W

oF5e 4+ Sl 277} lo] 1ol Al

< BE 4> UjE oju] F RD £At0] AIYER T 0jE

OLS (A1) Logit (2843} F5)
AHg (AFEE A1)

A7 =] A€ AR 3] A9

AFR&D FA/ &Y — 47445 %% -.0783* .0019 -.0039
( .0835) (.0475) ( .0071) ( .0079)

e — 5394 x%x —.3104x%x -.0051 -.0047
( .0891) ( .0514) ( .0075) ( .0086)

In(zK:H 5.4543%x* 2. 2458%x* 0711 0182
( .9134) ( .5401) (.0747) ( .0909)

In(viE ) —2.4508%x* -.5984 -.0020 .0971
( .6876) ( .4403) ( .0561) ( .0741)

o] rels= . 1064%%* . 1680%x* .0044* -.0000
( .0267) ( .0287) (.0026) (.0048)

PO TjH| (479 5125891707190 =1) 2.2953 1.9136%x -.0805 -.0592
(1.6087) ( .8802) ( .1356) (.1483)

w=]7]9] T -10.2434 -6.9131 . 1401 .0701
(8.7659) (9.1836) ( .6377) (1.4937)

Z271¢) gn| -11.9765 -7.8097 -.1138 -.1871
(8.7206) (9.1889) ( .6317) (1.4947)

AN F7) g -.4142 .6586 .0878 .0971
(1.2447) ( .6854) ( .1058) ( .1161)

53 -1.2371 -3.4605 1.2815 7977
(12.711) (10.281) (1.0192) (1.7252)

FA4 o]gd A=A F 2,461 2,224 2,657 2,224

Adjusted R—squared 0.0625 0.0679 - -

A=
L

77t 10%, 5%, 1% ollA fFelghe eujshd, () o] A= E5eaks o
s

T 1) %, wx s EAE A Fho)
2) FEAME, QIH, A7) gnl, AxEdr] (20094, 20105), A3 R&D @AY ©iv (167)), 2]aL

2 Gl (87 & Has ARk

U] A9 3FBAL BAGe] 2479 A9E R&D AglolERs He 7klsle] 18 50020 HWE ARAY

R&D FAH] wijEd 100% mIRk, wjEd 500999 w|vh 2iF 2,0009190 w1, 3Rt 1,0009990 =Rk 4= 60

W gk AYSs 1007 H|YE -8R HRAAGFY RG] 504 507 Aleldf] = AMQARES dide R g

3

N



< $& 5> 0jE oju] P& R&D £t AYTE F 71
A 2RRY £A
Logit (A1 A A7) Logit(AFA3} f-+
A (AREE AR
A =R A€ AA FuA] A9
AHER&D FAYvE .0068 .0076 .0047 .0005
( .0072) ( .0081) (.0141) ( .0152)
b —.0186%* -.0182+ —.0155%% -.0081
( .0086) ( .0101) (.0079) ( .0091)
In(ZF:H) .0095 .0186 .0405 -.0159
( .0838) ( .1042) (.0783) ( .0960)
In(mj&) -.0266 -.0216 .0065 .0557
( .0624) ( .0851) (.0586) ( .0778)
AT .0013 .0030 -.0054 .0049
( .0023) ( .0052) (.0042) ( .0067)
PO Hu| (3719225977191 =1) -.0417 - 1771 .0338 .0021
( .1523) ( .1705) (.1406) ( .1545)
HA 719w -.0254 .6377 1.3540% 1.2989
( .7378) (2.0509) (.7492) (1.7429)
F271 gH| -.0633 .5803 1.2058% 1.1635
( .7306) (2.0516) (.7434) (1.7443)
AT 1 g -.0438 -.1390 -.0477 -.0600
( .1210) ( .1355) (.1050) ( .1155)
el 1.9959% .9794 ~1.9089** -1.9473
(1.0587) (2.2210) (.9073) (1.8488)
FA4ol o]gd #EHA F 2,657 2,224 2,230 1,865
Log likelihood -1,411.3 —1,145.4 —1,500.4 —1,255.0

T w, ek, e FARS A ghol A4 10%, 5%, 1% ol Fdhs onlei, () WY A= Z20xE ondh

FEAME, A&, A7) v, AErE (20094, 2010), 84 R&D T9IAM
23l gel (870 Bars ek

YA A9l 37 2ol $4719 A9E R&D ARdelEhs AS iste] 18 50091 Rk AR
R&D FAPH] wiEe) 100% vk, vi&e) 5009 wwh, 244tk 2,00099€) wink F2ARE 1,00094€) vivk 12 60
Rt A7l 1009 PRt 185 v wo] -50%gellA 507 Afold] Sl AMAINtE dide® 3

A
4) 71Em FYARE AT ARAIY A d5A Fow A4S FAE e

2) ol (167)), z28]at

3)

B. OLS &4
E5EA(T) In(AF3ka<n) In(71%&24%)
A (AEE 213D
A4 FekA] A9 A S| A9 A =] A€
ARR&D FAYE N .0051% | .0068%** | —.0409%* | -.0297 -.0164 -.0168
(.0027) | (.0025) | ( .0182) | ( .0200) | (.0413) | (.0533)
e —.0073%*x | —.0080%** | —.0278***| —.0294% | -.0019 -.0050
(.0028) | (.0028) | ( .0101) | ( .0113) | (.0031) | (.0035)
In(Zx:h) .0407 -.0139 22T x| 2373%x .0545 .0430
(.0283) | (.0294) | ( .0998) | ( .1201) | (.0378) | (.0468)
In(w&) —.0400%* .0207 .0329 .2051%% | —.0396 -.0355
(.0212) | (.0239) | ( .0738) | ( .0997) | (.0289) | (.0404)
AFYS L0027 #%* .0023 .0071 .0045 .0023%* .0004
(.0008) | (.0015) | ( .0064) | ( .0086) | (.0011) | (.0022)
IPO Hv (714 maek-27719=1)| -.0517 -.0542 -.0642 -.0491 -.0115 .0017
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