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(- TE57%) (L.1) (2.0) (1.8) (L.5) (1.7) (1.7)
ET 65,578 62,271 62,777 70,009 79,636 77,641
(377)4) (10.3) (9.4) (9.0) (8.9) 9.3) (8.7)
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A= JFA4 714 2 714 Gk
2007 9,721 8,065 17,786
2008 10,423 8,634 19,057
2009 10,437 8,682 19,119
2010 11,775 9,492 21,267
2011 13,221 10,609 23,830
2012 14,812 12,099 26,911
2013 16,182 13,557 29,739
2014 17,362 15,040 32,402
2015 18,640 16,600 35,240
2016 19,664 18,010 37,674
2017 20,184 19,578 39,762
2018 19,718 20,920 40,638
2019 18,367 21,898 40,265

§F R&DAL AL A57Ho0] 7hedt 201095 1

Al oF 23590902 Sriglon dREE SEskal ‘il—%(<§£ 6> %%)
71959 AA R&DFANE 9] R&DFA A e W 719 A
F, 2010 oF 23.09)9101glar o]F AR FEsir} 20199 AA
ok 27.99 €l ol&

- ARG X971 oF 10%e]l PAA] xate] 209€l ]9 R&D

FAE BT Y5



<¥ 6> 5 RADA[AA H AUZL XM RADFA FH2 —"F—Ol

o dFA Y R&D = WZE A2 R&D =

T AFAAVIY | w1 | AA | ARAAVY | A 71 | RS

2007 - - - 1,555.3 217.2 948.6
2008 - - - 1,877.9 208.8 1,121.7
2009 - - - 1,864.6 2624 1,137.0
2010 193.4 0 107.1 2,302.3 2335 1,378.9
2011 201.0 0 111.5 2,177.8 331.1 1,355.6
2012 200.8 0 110.5 2,220.9 259.5 1,339.1
2013 195.5 0 106.4 2,3333 217.0 1,368.6
2014 180.6 0 96.8 2,292.2 2112 1,326.2
2015 190.5 0 100.8 2,188.2 176.4 1,240.6
2016 187.5 0 97.9 2,056.6 197.0 1,167.6
2017 203.4 0 103.2 2,123.9 225.5 1,189.2
2018 212.8 0 103.2 2,289.8 197.9 1,212.9
2019 234.7 0 107.0 2,787.7 2216 1,392.1

O & R&DAAE W2 7|93 W] 23t 7|50 AEFA A S Al
o = 3

71952 AEFAH0] 20072 oF 2

<E 7> FR&DXH 7|2t o[x| 7o HA=FA F0|

AL grAE 714 v 71l AA

2007 34,784.0 15,697.7 26,129.4
2008 36,692.5 18,127.1 28,281.2
2009 41,782.5 21,074.5 32,378.9
2010 41,481.1 19,657.5 31,740.7
2011 40,269.4 17,511.9 30,137.8
2012 37,609.5 15,778.1 27,7943
2013 36,397.3 14,994.5 26,640.5
2014 35,145.7 14,750.2 25,678.7
2015 33,950.6 14,597.4 24,834.2
2016 32,760.4 14,023.2 23,803.1
2017 33,502.9 13,702.0 23,753.3
2018 35,410.9 13,762.8 24,266.7
2019 38,676.9 13,644.1 25,062.9
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o &} FAREE A R&DAES W 7]sio] vx[e7|Sdel mlsl ¥ %

2wk A471999 98 2007dFE 201637k = v L7 QB el kA E
2018'd o] Fefli= o] A 7199 Aol ¥ 7 Ao YEPda(<ik 8>

XPZ)

in
[‘

<% 8> SHH=F I EZSAY

(9] : e, 9, W)
o) A £ ik
R I S BT e R B R S B g
19| 714 19| 7] 2711|714
2007 | 80,027.5 |46,266.7 | 64,734.8| 182.0 | 113.0 | 150.5 10.4 12.2 11.2
2008 | 91,863.4 |53,715.9|74,602.9| 164.5 1047 | 1374 10.8 124 11.5
2009 | 96,464.6 | 53,869.3 |77,181.7| 165.7 103.0 | 1373 11.2 12.7 11.8
2010 102,657.7|57,543.9|82,576.1| 169.8 1103 | 143.0 11.3 12.7 11.9
2011 ]104,861.7] 62,399.1 | 85,988.0 | 175.5 1183 | 150.1 11.2 12.5 11.8
2012 | 98,250.9 | 57,587.7]79,998.8 | 162.1 113.7 | 140.7 11.2 12.2 11.6
2013 | 91,883.4 |52,959.6|74,152.5| 1494 106.7 | 130.2 11.3 12.1 11.7
2014 | 84,907.2 |49,795.1|68,605.0 | 164.5 1174 | 1423 11.4 12.0 11.7
2015 | 76,934.0 |45,941.9|62,287.9| 179.4 1225 | 1521 11.4 11.9 11.7
2016 | 70,940.9 |44,378.3 | 58,200.1 | 204.1 137.5 | 170.2 11.7 12.0 11.8
2017 | 73,764.1 |46,320.960,220.6 | 180.8 1294 | 1553 12.1 12.1 12.1
2018 | 77,4043 |46,367.9 61,3974 195.5 1269 | 158.7 12.8 12.3 12.6
2019 | 80,192.0 |46,525.961,881.4| 2333 1420 | 1822 13.9 12.7 13.3
F 1A AR ol A3t AF
O ¥HH, & AelM ek FEAICE EHE A R&DFAMIYE B4

GAR] I FaeHA mdrIgfo]l deAoR Wi+ /Y F '
HA RS FdeE V1997 o B
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ol AR A oAd wd a9 e
I [y | 2909 [ iEed | 9 1 | wE e
2010 146 11,629 34 11,741 113 11,662
2011 167 13,054 64 13,157 104 13,117
2012 166 14,646 63 14,749 104 14,708
2013 176 16,006 71 16,111 105 16,077
2014 229 17,133 113 17,249 117 17,245
2015 371 18,269 135 18,505 237 18,403
2016 462 19,202 189 19,475 279 19,385
2017 494 19,690 190 19,994 308 19,876
2018 485 19,233 184 19,534 305 19,413
2019 475 17,892 174 18,193 307 18,060
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4774 R&D = RIZE A R&D =
WA | oA A
= =
2] g 218 =1 2] g
PR R R P A B T R I I IR B
& T I R I 7 N I e B A A T B

2010 | 27.1 | 1.6 | 105 | 19 | 322 | 1.6 | 865.2 | 124 | 60.6 | 229 | 1,106.1 | 12.5
2011 | 377 1.6 | 383 | 1.8 | 378 | 1.7 | 735.6 | 12.6 | 113.0 | 21.3 | 1,142.6 | 129
2012 | 363 | 1.6 | 428 | 1.8 | 33.0 | 1.8 | 811.8 | 133 | 1754 | 21.6 | 1,225.5 | 13.7
2013 | 21.1 | 1.7 | 11.8 | 19 | 275 | 1.8 | 8499 | 142 | 702 | 23.1 | 1,377.2 | 145
2014 | 21.8 | 1.5 | 133 | 1.7 | 300 | 1.6 | 1343 | 214 | 764 | 226 | 1892 | 21.8
2015 1 204 | 1.5 | 233 | 1.7 | 189 | 1.7 | 954 | 204 | 485 | 21.7 | 121.8 | 20.6
2016 | 189 | 1.5 | 224 | 1.7 | 168 | 1.7 | 781 | 192 | 462 | 203 99.5 19.4
2017 | 144 | 1.7 | 96 | 2.0 | 178 | 1.8 | 56.6 | 204 | 154 | 21.3 82.6 20.3
2018 | 255 | 1.5 [436 | 1.7 | 157 | 19 | 633 | 219 | 442 | 227 80.8 22.0
2019 | 136 | 2.0 | 104 | 23 | 16.1 | 2.1 | 795 | 26.5 | 435 | 27.7 | 1040 | 26.6
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0 ABEANE Fr AIS FAe 7]¢Eo0] G

BaL, YA rEA

o7
Htd 79 S FH8E 7o) E4 2 R07 YERS(<E 11> FX)

UAE" 7 F371999 AEFANLS 201213-20141d, 2018'd-2019d ]l
old AxHt} N A F743

of W T wEA] 379 AEFANE A3 AaFAE B

<E 11> T FR&DAIH 7€ o|x|& 7|He| d=FAF F0|

(9] : 29D
g | A A CEER S 29 e

F4 14 [ 073704 | £33 19 [ vFas | #3 A9 [ 153719
2010 9,315.9 303.1 909.9 4134 11,797.7 304.5
2011 9,460.2 286.8 753.1 401.0 14,893.7 287.8
2012 10,470.0 261.7 2,408.6 367.4 15,430.9 269.6
2013 8,304.3 276.7 2,796.5 353.3 12,028.5 287.8
2014 5,424.5 283.7 1,870.4 341.5 8,810.8 294.1
2015 3,929.7 266.6 651.5 337.2 5,780.4 269.4
2016 3,123.6 260.3 599.4 325.0 4,876.8 262.1
2017 3,032.5 2674 211.0 336.2 4,841.7 265.2
2018 3,187.4 282.7 1,348.0 344.7 5,033.2 280.6
2019 3,798.9 296.2 2,519.3 366.4 5,235.8 304.3

T AR = BEAR S 2 I AR A A A e Ak e Ad SR ARt

o TEARY TN WiEe, SAME, dEo] vdTIel s A B



<t 12> quoﬁH/_hOAI'XI'T/O-IIda-O-l 7|7-FE7:"EE: .I.I_'—l:IAI.O'l _|_¢~6E 7|°‘|
[<3]
S

(91 : 99, 7, W)
i}z A % o1

A% [was vag | oo [Faad] a9 | a3 | wesk | axg | aw

A4 | w9 | w9 | A | v | 7Y |9 aA] v | wd

2010 | 23,524.3 | 2,684.8 [29,766.5| 19484 | 3673 | 2,401.1 17.9 14.9 18.9
2011 | 22,578.5 | 4,305.2 |35,380.3| 1,804.5 | 401.6 | 2,697.4 | 16.7 13.2 19.0
2012 | 25,906.4 | 6,536.3 |139,140.0| 1,968.6 | 896.7 | 2,680.5 | 16.3 12.9 18.5
2013 | 19,526.3 | 4,597.5 |29,621.0| 1,611.3 | 7105 | 2,242.8 | 15.8 13.2 17.5
2014 | 10,048.9 | 3,546.7 | 16,294.3| 820.0 505.7 | 1,114.6 | 155 14.0 16.8
2015 59782 | 1,394.5 | 8,566.7 | 660.6 200.5 913.3 16.3 13.1 18.2
2016 5,310.0 | 1,394.6 | 7,967.4 | 639.3 291.1 839.0 16.3 12.7 18.7
2017 | 49134 | 452.6 | 7,676.7 | 556.8 159.3 747.4 16.7 12.6 19.3
2018 5,010.0 | 2,354.2 | 7,645.2 | 600.6 343.8 790.5 17.2 12.9 20.0
2019 5,680.1 | 2,753.4 | 8,323.0 | 725.2 4332 | 921.0 18.2 13.8 20.9

F: gEe AYAESY o) F A3} A%

<E 13> HEY/BARS/Re] I ZEHY: LAY 0l2d 7|
(=] 1 o9, @, )

iz A ek
A% vl oad | a9 [Faadd]axg [ 2 | wes [ oag | aa
A | w9 | w2 | oaA | wd | WY |9 A v | wg

2010 743.4 | 1,021.7 | 748.0 142.0 169.2 1424 11.1 11.2 11.1
2011 773.0 | 1,032.6 | 778.2 148.5 174.1 1494 11.3 11.4 11.3
2012 697.9 958.5 711.7 135.9 158.0 1394 11.5 11.5 11.5
2013 710.8 902.4 | 7282 130.0 146.4 133.2 11.7 11.8 11.7
2014 725.4 8312 | 744.1 153.1 161.6 156.1 12.0 12.0 12.0
2015 661.6 7647 | 667.1 165.8 179.2 166.2 12.2 12.2 12.2
2016 596.7 702.7 | 602.9 188.0 203.0 188.9 12.5 12.6 12.5
2017 631.1 740.4 | 627.8 166.8 181.1 166.7 13.0 13.1 13.0
2018 665.6 759.0 | 664.0 179.6 193.7 179.8 13.8 13.9 13.8
2019 670.8 783.0 | 6725 212.6 230.8 | 2129 14.8 14.9 14.8

F g ARIASEY oF 43t 95

3. EAUEe] 44
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20119~2019d 717F & EAGE 1d7 AH R&D A YL w2 7|9E
S FHE

R&D FAFe] A& IKlagged effect)’} 43 7+ A= 21S 7Hs)
= A5, 20119 A R&D A YS Wl o] Fofl= AF xS wA &
[ A

2 71952 HH2011GRD)S EA

FAFHA 20123309k g R&D AYS -2 7952 FH2012GRD)
& A e oz FPad A2013GRD), FTH2014GRD),

H2015GRD) 341 F

A< A R&D A FE7199 R 3}
20119~2019d 7|7+ &<t 54 7)17F 2@ FoF FH R&D A|P&
71952 #3824, 2011~2012d 7]7F ek A R&D ALS

Hhe- 7195 R 3% A9(2011-12GRD)S 3% fAke Wlow J
©H2012-13GRD), #H2013-14GRD), HH2014-15GRD)= A&

& 4 R&D A9 Fal7199) 3t

20119~2019d 7|3 Bk 54 713F 3d g9k A R&D Ads W
7N1AER FAEE ZA, 2011~2013E 7
2 7I9ER 79€ Ah2011-13GRD)E A

E
offt
e
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=
e
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)
o,
tlo rlo

frAREE W 02 Zwh(2012-14GRD), WH2013-15GRD)E 843

A% A% R&D A9 71949 A3

5 R&D FAPL 2ZF REDF AN olxE 21t FH 4 43



— 2011'9~20199 7]7F 5<F 54 7]7F 49 5<F A R&D A ¥S vk
71952 74388 g2 S0, 2011~20144 717 59 A3 R&D A9
S L2 7|9ER 79E AWHQ2011-14GRD)S AT
— fAFE o ® Awh2012-15GRD)S AYAI S
o 5d 9% FH R&D AY 7149 +H3}
— 20119~2019 7|3+ Bt 54 7|3 59 st AF R&D AP
795w 7483
— 2011~2015d 7)%F EeF 4% R&D AES e 79dEss A" A
(2011- 15GRD)°] st 4!
<¥ 14> M5 R&D EA 2 2ME st Bt MH
=R =
ARHGrowp) | 9 gy | TEAY v R&DFA
= At a3y 77
1A 2011GRD 201199 %9 2012~15d 2007~15d
1B 2012GRD 201239 A1 2013~16\1 2007~16%1
19 =<2t A 1C 2013GRD 201339 A4 2014~171 2007~171
1D 2014GRD 201439 A9 2015~18d 2007~181
1E 2015GRD 201599 A1 2016~191 2007~19%
2A 2011-12GRD | 2011~12'd 1<% 2 2013~16 2007~16%1
2 @z 74 2B | 2012-13GRD | 2012~13d 1< A9 | 2014~17\d | 2007~17
e 2C 2013-14GRD | 2013~14d & A< | 2015~18 | 2007~18
2D 2014-15GRD | 2014~15d % = 2016~19 2007~19'd
3A 2011-13GRD | 2011~13d 1% 2 2014~17'd 2007~171
3d A& 2 3B 2012-14GRD | 2012~141d 1<% A9 2015~18% | 2007~18\
3C 2013-15GRD | 2013~15d & % 2016~19 2007~19'd
d Qs g |44 | 2011-14GRD 2011~14 15 A | 2015~18 | 2007~18'd
e 4B 2012-15GRD | 2012~15 ¢1& x¢ 2016~19%1 | 2007~1941
59 A% A 5A 2011-15GRD | 2011~15\d <& =9 2016~19% | 2007~19\d

0 oV ol FE A 7T E FATe] 15719 Z159Tel hate]




O A olM= A R&D A€ol WIR&DFAL AEFAE 118, 5L

-

SO A= G FA 5] fIste] o] xRt X & (Difference-In-Difference, ©|
[e]
=

— DIDH > 54 A o8l &S v % H(treatment group) ¥}

. FHcontrol group)®] 2 Alsfe] wE gItE

O WEbA] NTISSF KISLINES AAISH AF= ol A #] 2] 7 WH(treatment group) 2} &4l

A Hcontrol group)s WEZE T3

[12 8] DID7|® 2| Taf

Average

Treatment
Effect

r-_

E oA
o %

HEEH
(Treatment
Group)

o
——
p—
e

Ve
H| 0 & HControl
Group)

H = AAIE(Treatment)

0 DID7 9] 2818

O ©]5ZH-4(DID: Difference in Difference)oll X 13} 2H-2 A4 R&DFAF
4] 7193 HIhFE71e] AtolE UEile Ao dRe] Ads

2 FE|7]gell et Y GRDDUM)Y 2] W3 Elom, A} A2
Hol R&DFA A€ AAaapt ddly= AlY]e] tigk dx gw

A



(YD(PERIOD+1))(i=1, 2, 3, 4)° "FE]o] gl&

d

:

o WA GH R&DFA A 98] =58 A ay= F yuHTe] Ak (cross-
product term)oll 772 R&DFAF W7t szl Al gt YA

= [e)
(M Y Y WE AES F Qe

~ ol WIS AABECIY R&D FA, EFA, 1, =EAMY)
§ o B4 A2Aen B A9 G 299l ReD

- f FAFoRE webd, F guAse] waldl(cross-product term)ol] g5

o] R&DFAR W7} ezl Argdsrel] ot FAAT (0 v 2 W)

4. FHEH

7t 712 FYYE4

O FUA2
O % R&D FA A L& w2 7def st gujHFy S GRDDUME /4733

— o2 So], 2011 AF R&D FA ALS 19 Bk W UL 1, o}
U 0oz H7g%

= ARE7F 20119~2019' 7Rl 2R A% HeWes YD(PERIOD+ )
(& i=1, 2, 3, H2 AT o5 E°, 20119 HH R&D A A&
LIRS 7l?j° 20129~20159 7)7F ot 537} UEpg Aojmg A% T

nHE YD(2012), YD(2013), YD(2014), YD(2015)7} #4442
of & @%
— A% YuHS YD(2012) & 201299 A% 1, e drolE 09 @
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- 719 B4 deRle weRE SEZ), WENZ). TEZ). 7
9 TRE el Eﬁuwﬁ(%), ATYAE ekl HvEA(Z)

Sol g & Qont AR 8A BRe] Yz vhEe] WrEE F4

— I3k 20119 A R&D FAF A Y2 w2 7| Hokol sk 42 A
AL AFE Ushde ©vS(GRDDUM)SE A% TvEs
YD(PERIOD+i)52] 1wA}&K(cross product term, ©|5} wx}dhe F7}
o}o% 1:]—-—3’,]. 7o Zx%u zcj/_q o HX%EL(/J (1) 7<L7\)

In(PRD), = a+f, InGRD(PERIOD),, (1)
+ 8, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+vIn GRD(PERIOD),, < GRDDUM < YD(PERIOD-1)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+2)
+~3In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,InGRD(PERIOD),, < GRDDUM X YD(PERIOD+4)

+ 0 Z,t+e,

Aol AR WFEL et 28

0 F%W4el W7F R&RDFAKPRD)E 3H=-238(2006) 2]l wje} KISLINEOA]

o]
=

FEo A 22| AU S71e + AN EelARbA e
73/\

7] A+ AATFE A ] AN E AR =

12

g7 R&DFAHGRD)= NTISIA Alg-sh= 71719 <] R&D Adwd 5 3

RALATHE 71 T FAY



o & N(sales)HT2} FTAMA(emp) W4+ KISLINE®| 4] Xﬂ*" A5E 1
o] 45131 0™, ¢ H(history)H5= KISLINEO|A A &dh= A3 A ERE] &

A AREARI A 3 710E AR ks 29

=~

o0 71979t A= ZH KISLINE, NTISOl| A28 JRE o] &3t

— & A7elM A FEF R&DFA A9 wIde AARE(A

R&D F4h, AEFA, 1§, ERM] vAE G AFHow
&

O A& YHHMR(YD(PERIOD+1))i= 18] 4% A €lo] T84 o] F2 9=
of thet Hupmiseola, A9 Age W Fa7|AA %5 HEhds o
U= GRDDUMSY

— 2 (DollA G R&D 54 X949 +a¥= In GRD(PERIOD), W
of GRDDUM Uvv|¥<=¢} A% gv|¥<s YD(PERIODH+i) (% i=l,
2, 3, He= W wAFY FAATFA (v, v,, ¥5, v, olA =l
7Fe sk webd st mkel o] 2AAT (v, v e )T FA
do] gud RS 7IFow 47 (1d §, 24, §, 39§, 4d §H)9

is

AAEINE oY

AATFEI 1% 7kehs A9 2012 71999] 42 R&D FAPF v, %

Frhhe Ao ANT 5 s

4) o] log-log eI F5Wre} s AAGoA & 4 S,
B _ 0WPRD dPRD/ PRD
= N T 5 GrRDR011) | dGRD(2011)/ GRD(2011)
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In(PRD), = a+pB, InGRD(PERIOD), 2)
+ 8, YD(PERIOD+1) + 3, YD(PERIOD+2)
+ 3, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+vIn GRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM < YD(PERIOD+ 2)
+7,ln GRD((PERIOD),, X GRDDUM X YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM> YD(PERIOD+-4)
+60ln GRD(PERIOD),, X NDDUM

+ 0 -Z,+te,
o FAAT 0= wEAK] AA A F71E AHE= FH R&D FAF A9 &

- 5, FEAASF 0= YudHe EA o8 YA AAelA FE
R&D FAF Aol 1% F7Fh= A F71E 0% WE W79
R&D FAP} Wglsith= Zlow afxsk = 9l

— 07} 9K #olEhd wUAK AAZF BAACQl FE R&D FAF A
o] a3 9lo F7tE w7718 R&D FAE Z7HA7IE S 9w

0 YA 72 ARIDNDDUM)O] RIZE R&D FAke] vAl= &3 £4

o AKdol UAE 7 (DNDDUM)?) 7%, AR x%xﬂg} np7kA 2 A
- R&D FAF A4 E#E T3] $181A slope dummy W5 71 ©]&
sto] vt o] FANAAE A (3) FE)
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In(PRD),

= a+ 8, InGRD(PERIOD),

+ 8, YD(PERIOD+ 1) + 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)

+vIn GRD(PERIOD),, < GRDDUM < YD(PERIOD-1)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,InGRD(PERIOD),, < GRDDUM X YD(PERIOD+4)
+0ln GRD(PERIOD),, < DNDDUM

+ 0 Z,+e

O 713 7wEARA(GNDDUM)] 7 R&D A vlX&= a3} &4

o Aol 18 wE(GNDDUM)R! 735, T A AA tAE 7
¥} v A Z slope dummy W< 7HS o] & H

AERA @) #D)

In(PRD),

= a+p, InGRD(PERIOD),

+ 8, YD(PERIOD+ 1)+ 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)

+7,In GRD(PERIOD),, X GRDDUM < YD(PERIOD+1)
+%In GRD(PERIOD),, < GRDDUM> YD(PERIOD+-2)
+1,In GRD((PERIOD),, X GRDDUM X YD(PERIOD+3)
+yIn GRD(PERIOD),, X GRDDUM > YD(PERIOD+4)
+0ln GRD(PERIOD),, < GNDDUM

+ 0 -Z,+e
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o AFAE I 7NEATNBARDUM), §E&AT(APRDUM), NEAT
(DEVDUM)E -3 7, duiez dgetel A5eAE g4 R&D 4
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/\1 slope dummy W7 7|¥l& o]&ato] vhaat o] FPA S AT

(%) D)

In(PRD),, = a+ 3, InGRD(PERIOD), (5)
+ 3, YD(PERIOD+1) + 8, YD(PERIOD-2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+-4)
+4InGRD(PERIOD),, x GRDDUM X YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+ 2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIOD-3)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+4)
+60In GRD(PERIOD),, X BARDUM

+ 0 -Z,+e
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In(PRD), = a+ 3, InGRD(PERIOD),
+ 8, YD(PERIOD+1) + 8, YD(PERIOD-2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+7,In GRD(PERIOD),, < GRDDUM > YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+ 2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIOD-3)
+~,In GRD(PERIOD),, < GRDDUM > YD(PERIOD-4)

+0ln GRD(PERIOD),, < APRDUM

+ 0 -Z,+te,
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In(PRD), = a+ 3, InGRD(PERIOD), (7)
+ 8, YD(PERIOD+1) + 3, YD(PERIOD+2)
+ 3, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+~,In GRD(PERIOD),, < GRDDUMx< YD(PERIOD+1)
+,In GRD(PERIOD),, X GRDDUMx YD(PERIOD+2)
+7,ln GRD((PERIOD),, X GRDDUM X YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM> YD(PERIOD+-4)
+60ln GRD(PERIOD),, X DEVDUM
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Q Z2271(SMEDUM)S th3+ A5 R&D 574 x| glo] uIzk R&D FAbe] 1]
) 54
0 F2719(SMEDUM)| T3 4% R&D 54 4199 G712

=
slope dummy W 715S o] &alo] th5-3 7o) Fugd

XPZ)

In(PRD),, = a+f, InGRD(PERIOD),, (3)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+4In GRD(PERIOD),, x GRDDUM > YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM < YD(PERIODA-2)
+%In GRD((PERIOD),, < GRDDUM> YD(PERIOD-3)
+7,In GRD(PERIOD),, < GRDDUM>< YD(PERIOD+4)
+0ln GRD(PERIOD),, < SMEDUM

+ 0 Z, e,

0 FAAG 0= F2719000 g A% RaD FA Ado] 1% ZAkah A4S %
b2 0% W WR71409) RED FA MskEe 28 o g
— 07 FHY RS R B FAU da AR AL 3 B

o A R&D FAF ALY E 9o F7I= WIS R&D FAE
F1E RS G

O WIZGEDUM)S] tjst HFF =|¢o] Wz R&D FAF| vjx|= a3 24

o WIALGEDUM)| th3t g5 R&D FAF A9 3= 2457] aA
slope dummy H~ 7%= 01%‘3}01 Tt o] =4 ds AEEA 9)

;d—Z)



In(PRD),, = a+ 3, InGRD(PERIOD),, (9)
+ 3, YD(PERIOD+1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+InGRD(PERIOD),, X GRDDUM X YD(PERIOD+1)
+7,In GRD(PERIOD),, X GRDDUM X< YD(PERIOD+2)
+~,In GRD((PERIOD),, < GRDDUMx YD(PERIOD+-3)
+7,In GRD(PERIOD),, < GRDDUM > YD(PERIOD+4)
+0ln GRD(PERIOD),, < LGEDUM

+ 6 Z,t+e,
5. FR7A%
7t 712 FEYEA FEE
Q71 AL S AN A (1) 28

O 791 &Y crowding-in effect) vs. 7-% &K crowding-out effect)

0 % R&DFA Aglo] MY REDFAE 74171 A4 79 bt b
ERp= A9

o Hhdol 4 R&DFA} #|o] W79 R&DFAE HAaA7lE AF 75 &

s} sk 29
Q5o 92

O <X 15-1A>9} <X 15-1B> % <% 15-1C>o] #9442 (H)E F43 A7}
AAE O] =
— <% 15-1A>°] AANE F9AYE 28 (HFE BE Rl 4

T3 1A, 1B, 1C, 1D, 1E°l| A-&ah= 3ol
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X3 1A, 1B, IC, 1D, 1E&

7}z 2011, 2012, 2013, 2014, 2015

<# 15-1A> ®E R&D FXA7t 71Y R&DEA| olx[&= Fxf: FAFD vs. 7+EELY
o ) )] ©) Q) Q)
1A In prd 1B In prd 1C In prd 1D In prd 1E In prd
HT In(prd)
3 0.477#%* 0.500%** 0.475%** 0.444*** 0.389%#*
! (0.0133) (0.0178) (0.0165) (0.0144) (0.00861)
3 0.735%#* 0.613%* 0.557##* 0.489*** 0.476%**
2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)
3 0.8327##* 0.719%%* 0.629%#* 0.711%*** 0.568***
s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)
3 0.941#** 0.790%** 0.858#** 0.765%** 0.554#**
4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)
3 1,022 1.020%** 0.902%#* 0.737*%* 0.534##*
§ (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936%** 0.119%%* 0.132°%#* 0.122%%* 0.0409***
N (0.00800) (0.0106) (0.00932) (0.00784) (0.00416)
0.0713%*x* 0.0964*** 0.114%%* 0.0764*** 0.0403%:**
K (0.00811) (0.0108) (0.00934) (0.00800) (0.00406)
0.0621*** 0.0871#** 0.0621*** 0.0469%** 0.0452%**
K (0.00820) (0.0107) (0.00966) (0.00825) (0.00406)
0.0579%** 0.0549%#** 0.0410%** 0.0448*** 0.0414%**
" (0.00826) (0.0109) (0.00993) (0.00841) (0.00412)
5, (<) 0.170%** 0.166%** 0.150%** 0.133%%* 0.123%#*
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)
5, (EAA4) 0.628#** 0.586*** 0.572%** 0.559%** 0.538#**
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)
PG 0.0192%** 0.0230%** 0.0245%** 0.0260%** 0.0267***
) (0.00160) (0.00148) (0.00137) (0.00128) (0.00119)
Constant 1.576%** 1.898%** 2.288%** 2.666%** 2.923%#%*
(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.079 0.071 0.068 0.065 0.069
F mex p<0.01, ** p<0.05, * p<0.1 (°]aF ¥ FY)

— <3 15-1B>°l| A FAA =
(6)(=EE 2A)=
(NEEY 2B)=
®)=EE 20+

2011~2012\3714] 2
2012~20137k4] 213
2013~2014'37H4] 2
(9)=EF 3A)E 2014~2015714] 2

R (0)FH EF (10)7HA1E, =Y
TR AP Aol Y
T A g Aol Y
B AP Afoln, Y
Fb A2 B4
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<% 15-1B> EFR&DFA7l 7| HR&DFXl0| o|x& Fap: Tl

15-1B>2] 23 (10) (=53 3A)i= 2011~2013 A7k 3
S A9, <E 15-1C>9 BF (11)EES 3B)= 2012~2014E714]

d Eet A

-

o

d

-

-

=13
et
5

A

£33 vs. +EET
EA%) (6) (7) ®) ) (10)
- 2A In prd 2B In prd 2C In prd 2D In prd 2E In prd
Hpr In_prd
38 0.470%** 0.503%** 0.463%** 0.426%** 0.464%**
! (0.0134) (0.0158) (0.0144) (0.00961) (0.0139)
3 0.633%** 0.584%** 0.519%** 0.581*** 0.599%**
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.737%** 0.654%** 0.743%** 0.640%** 0.657%**
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
38 0.808*** 0.881%** 0.785%** 0.622%** 0.882%**
1 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%** 0.922%** 0.756%** 0.590%** 0.922%**
g (0.0360) (0.0343) (0.0334) (0.0333) (0.0343)
~ 0.0797*** 0.0936%*** 0.0815%** 0.0245%** 0.0501***
! (0.00688) (0.00848) (0.00713) (0.00408) (0.00610)
~ 0.0641*** 0.0703*** 0.0459%** 0.0255%** 0.0509%***
2 (0.00699) (0.00860) (0.00735) (0.00406) (0.00626)
" 0.0546%** 0.0362%** 0.0279%*** 0.0226*** 0.0245%**
3 (0.00711) (0.00877) (0.00748) (0.00411) (0.00632)
" 0.0306*** 0.0205** 0.0319%*** 0.0238*** 0.0123*
4 (0.00726) (0.00888) (0.00753) (0.00416) (0.00647)
5 (uﬂ%oﬂ 0.166%** 0.150%** 0.132%** 0.120%** 0.149%**
! - (0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
5, (AR 0.580%** 0.569%** 0.556%** 0.534%** 0.563%**
2Le (0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
s (?j a) 0.0228*** 0.0241%** 0.0253**%* 0.0258*** 0.0243***
s (0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
Constant 1.908%** 2.2097*** 2.697%** 2.997*** 2.320%**
ons (0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067
- <% 15-1C>9 B8 (13)(E3F 4A)= 2011~201437H4] 43 ok, 28
(14)(=E3 4B)E 2012~201537H4] 41 53 A w2 7399
— <X 15-1C>9 58 (15)E=EE 5A)E 2011~20143714] 59 B¢k 29
2 754
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<# 15-1C> @& R&DFAt7t 719 R&D

Fxtoll olxl= &2f: FAE vs. FEED

A (11) (12) (13) (14) (15)
N 3B In prd 3C In prd 4A In prd 4B In prd SA In prd
H In_prd
3 0.461*** 0.452%#* 0.452%%* 0.449%#* 0.453%**
! (0.0160) (0.0107) (0.0119) (0.00968) (0.00593)
3 0.527#%** 0.618%** 0.539%%* 0.632%#* 0.635%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.748%** 0.670%** 0.761%** 0.680%** 0.694***
s (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789%##* 0.649%#* 0.802%** 0.660%** 0.677***
4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762%** 0.610%** 0.772%%* 0.623%#* 0.639%***
§ (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
0.0655%** 0.0142%** 0.0483#** 0.00441 -0.000615
k (0.00698) (0.00405) (0.00477) (0.00340) (0.00183)
0.0310%** 0.0126%** 0.0213%** 0.00814** -0.00109
k (0.00706) (0.00405) (0.00488) (0.00338) (0.00183)
0.0180** 0.00959** 0.0126** 0.00596* 0.00100
K (0.00725) (0.00408) (0.00495) (0.00342) (0.00183)
0.0139* 0.0149%** 0.0169%** 0.00793%** 0.00358*
% (0.00734) (0.00413) (0.00499) (0.00343) (0.00183)
5, (N Ze) 0.132%%* 0.117#%* 0.137%** 0.117%*** 0.117%**
(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
5, (EAA) 0.553#%** 0.536%** 0.549%%* 0.533## 0.496***
(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
5,(3) 0.0252%#** 0.02571%** 0.0246%*** 0.0247*** 0.0223%**
s (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
Constant 2.715%** 3.043%** 2.7728%** 3.055%#* 3.169%**
(0.0602) (0.0572) (0.0601) (0.0572) (0.0568)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.074
Fd3, AA G R&D‘I‘X]' A2 A 7|3k Adaglol 71919 R&DFA

g 77l

a7} os

]L {’717 Yo V3o 74}“] '7;:

AasH EAsks o2 YEsE.

A7t 53d FRF Ak A< 152>

F2)E AT ool Fnel g RN BAYCRE el
Rozny AT 5 U

1 4 R&DFA Aol o] Folxl Aol 1d § a3 e
AE R&DFA AY 2 & FAE3 8 4,5 2 A 39 $9) 4

d 39 7]do] whe-ahs R&DFAVF F7ksH: TRIETE Heh



O <3 15-2>°] A4 R&DFAF A9 719 R&DFANE Rlsk= a3 +44d3}
== A
<E 15-2> M8 R&D EA7I 7|€ R&D FAXof o|x|= &2k Felsa
o . . . . FAET A | a7z
el Y : 7. C0 b:
: ! 2 E Yoyttt | B
1A | 0.0936 0.0713 0.0621 0.0579 0.2849
1B 0.119 0.0964 0.0871 0.0549 0.3574
19
s 1C 0.132 0.114 0.0621 0.041 0.3491 0.2899
1D 0.122 0.0764 0.0469 0.0448 0.2901
1E 0.0409 0.0403 0.0452 0.0414 0.1678
2A | 0.0797 0.0641 0.0546 0.0306 0.2290
d | 2B 0.0936 0.0703 0.0362 0.0205 0.2206 01533
AL | 2c 0.0815 0.0459 0.0279 0.0319 0.1872 '
2D 0.0245 0.0255 0.0226 0.0238 0.0964
3A | 0.0501 0.0509 0.0245 0.0123 0.1378
3d
29 3B 0.0655 0.031 0.018 0.0139 0.1284 0.1058
3C 0.0142 00126 | 0.00959 | 0.0149 0.0513
49 | 4A | 0.0483 0.0213 0.0126 0.0169 0.0991 0068
A | 4B | 000441 | 0.00814 | 0.00596 | 0.00793 0.0264 '
59
29 5A | -0.000615 | -0.00109 0.001 0.00358 0.0029 0.0029
Bt 0.0646 0.0485 0.0344 0.0278
— 5424 AL ZF R&DFA ALY 7|3ke] 19Y A5, 7P &
a7} yepdtles Zlog A Ht 028999 FeladtEs Hol 1drt
i R&DFA A€I0] 1% S7Fks 45 71919] R&DFAR: 4 o<
A7 02899% T7FTaL A = 3la9

) %ol R&DFA A7 BEE AgS s ARe
;%I’— %X] X] 30‘157]' %E}@ﬂ] [q—% i]—O]E 2-1]7%3],7] _ﬂ%}_o‘:]
R&DFEA A €9 a3t o PatetA 249 Rz 7.
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T4 sl AA 0.1833% 7L 3 A9 B 1% Tk 719
o] R&DFAR= 0.1058% F7Fh= 202 4%

EA fﬂ% M Qe adte] THEML WASH: Aow F45)
ol t& AIE HolF1 A+

o A% R&D FA A9 97k wse] e BAS] sla Aglo] o] ol
T 1d 29§, 39 $oh4d &
7]’ L]'E]‘L]‘L {717 Yoo V3 74} %‘37:”
— 1 AF} 4,=0.0646, 1,=0.0485, 7,=0.0344, ~,=0.0278% FAEo] Hx}

Aashs A A AT lagged effect)’} EA8H= A2 YE&
o 7|8t A Al et =943, v 2050l = A 7199
FAG 57} B85 % R&D FAVH F7eke
7} R&D FAR= Bl @49 Zo® d4E  ole

— e 7199 Yol A5E R&D FAVE FHE 2O% s

- 7TEAKY F3E AF R&D FA a3E FA5] fElAe AFEHE

AAR 09 FHS A Holof g

— FEA A AA] st JF R&D FARS FAAY= <HE A-la>, <
I A-Ib> 9 <H3IE A-le>ol AAEe] 9L,

- YAE FEAge gt AH R&D FAF FHAIAE <FE A-2a>,
<HIE A2b> 2 <HIE A2c>of A|AIEY QS

ME RD AP} ozt RGDEAN| olx|= 22 4 4 61
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= 771 71 Rlael Hlékﬂ oFgtolubnt 719 R&D FAHE
AFA= G e ZAow yehds v sAK R o3 F
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= 3le Aow Hel
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()9 @= 2o, UA" 7EAS 4 R&D TXM 7131 R&D FA}
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AFAV= &3 QA Agsta vk B 5 gls ok FAA e

i
2 A% F4AT ol 157] F4A T 2700l A A ok A ]

29 A AAlS) A9, BE 1AYE sA7H 19 A He
GNDDUM)®| 37154 09 #3307 157 29 % 145 A9
az{— PR 200 %S Hel, 18 FUARIS Y R&D FAVL
719 R&D FAE 2711715 7124 FR1Ese] valed okioluw} 7]
S R&D FAE AL $Row A8 rky B 5 UL
th, EAAOR fol8 FHAGTE 157] F 3] Baete] 2 o)z
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| A RgD =4} 299 719 R&D EA}]

ot
NEAT, $HAT W ABATE FRefo] 24F
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— AFEAE FF R&D FAFS a3E FAsH] fEiAE d7dAE o
5] FAAGT 09 FYiS A Hotof &

— 71zl dist F5 R&D FAF AL aye] st A= <F

BE A4b> 2 <FIE A4c>of AAEHO Q1S

— &dAFe gt YT R&D FA ALY @del| tjste] FAA=
<HIE A-5a>, <FE A-Sb> W <FE A-S5c>of AAEHO Sl

— Tl tigt A4F R&D FAF Ao @del tjdte] FAAu=
<H-E A-6a>, <FXE A-6b> L <H3IE A-6c>0f AAE] QS

- A7 eAE AF R&D FAF ALY @l st YAy, A 2e
AFdANA 7IE ALFE o] 0 FHXTE F(-)2 S Holal
9ol AF R&D FA7E 71 R&D FAE SIS V1A Tladt

| vlste] ektolumt 71§] R&D FARE ASA71 &7t Qe Ao

et ol 2 Y57 Zop AR R&D FAbl st A€o 7)<

R&D FAFE S7M7)E FENS] EAE A v etk s

2

— 712479 AS, BRE BN 09 FHXTF 2(-)9 #S Holal 9l
°] 44 R&D FAL 71 R&D FAE S/ 71eA TAENE
Folw WFLE ALt glom, $AA FA4L 157) BY 5 9/t

1}

- $EAFY A 15 2Y F 14 2 Oﬂ*ﬁ 92**?17} ()9 wE

157 B8 F 4] B¥olA gy InE SA4H 0
2 fo), 1 ZHIAE EAR fod40l Aol TEEI} U
RS

7105 4% R&D FAF A919] 719 R&D Aol thgt & B4

O 7|9 tEE SAVIAEAVIY g VI e® st 24
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TR Y R&D FA A ARG BAs] A% FAPIAS 4

O Z=

o T8 FH4d3%

64 » RIDFAL

dFHE FH R&D FA afE W8] SEiME ZI9FEE o
njaEe] AR 09 34 k= A Eofof o
Sa7|gel gk 4% R&D FAF AL mite] gt FAAI= <H
¥ A-Ta>, <FE A-Tb> 9 <H3E A7l AR E S
71l oist F5 R&D FAF A9 el tjste] FAARE <5
% A-8a>, <HXE A-8b> W <FHE A-8c>o AAH 35,
LA Xﬂ% R&D FAF Ao aol djste] 443}, 4714
o] BF 09 FHAF BT K9 @= Bol ZF R&D FAPE 719
R&D FAE S7HA7]E 71 Felastel] date] 719 R&D FAE
S7H7IE a3 Q= Zlo® yehiewn, sAHoRE BYF #oeh
Aoz veht wf g et Fladrt EAsh e 5 s
o] 7149 A4, 157 B8 F o7 BEME 09 FEAIT &
()9 = Hola %101 %j— R&D T4} 719 R&D FAE Z717)
= 71 FRIEYE ofttolurt A= Ao Yeston, A
e 97N E?‘Sé T S/7F fFoet Zlow yehss. 2Ev 1570
By 5 WA e ERY 0FEATE HHe #eE FEE AR
R&D FAZE 719 R&D AR T/ 7Iead el el Hstod
ofttoluwt 7191 R&D AR U FA sk &t vl aid e
A i 67 B S 4W7F SAK e R 7ot

ool T AF AF R&D FAF AL VA Flae]
Hate] 719 R&D FAE o 77 FR1ads Zglels 2 e
ok, 71 FEaEde Rl e AR e oy
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Vi. ¥ R&DEXO| 012t ASEX} =X 2 A

1. o] 2% w7

a Zﬂ

39 R&DFEA A glo] 71519 el v]Hi= 9T A=

0 W3¢ R&DFA Ale] 7|99 Tl IAE AL TR,

o A, 4o RDFA A9 7199 & R&DFARE 57H1714L, R&DFAL

7V = 7199 F2 A4 (Total Factor Productivity)?] 5718kal, &
QA ST AAETe rRATE SVHAZIA Ha, EATEY F
The NS S/, A 7R A N output effect)]l 2]3to]

AR 505 Z7IA Hol TFA 0% 7199 Aol U £95 Z7H4

0 E4, 3% R&DFA AN 7199 F R&DFAZ 77T, 719

R&DFAZ} 716k = AFF o7 Ao Y-S IAIFA Har, A
9] Ardo] STVl HW AREe] §HA| Az (marginal product of capital)©]
S7FtEE 7198 ARt et o5 FIH7IA #

0 oPellA AuE AR w} FF-2] R&DFA AU 7Y FAE S

Aol A= AR R&D FAP} W1zE71419] AEFAKPSV)ol| 1] x|i= o3k T
.‘|

O Sloll AAJR ATEA A mas a4 S5l Ve deF

Y7 RDFADL oIz MEFA =2 21t FH 4 65



7t 7l 344

0 4% R&D FA A& ¥ 719 QeSS (GRDDUM(PERIOD))E. %4
gk

o A&7]7Fo] 2011~2019d0] 22 A% yw|H4E= YD(PERIOD)E 473t

=2 o
— & S0, 2011d A R&D FA AL 19 B e 799 tin|

=

W= GRDDUM(2011) 2 A4S

— meko] 2011 AE- R&D A} AYL HRS 7]9L 201213~20154 )
F B gyl JeRER dn guis vD(2012), YD(2013),

2014), YD(2015)7} WA 2o E8he,

— YD(2012) A% GuEFE 20129 1, UE dAEE= 09 ke Hold

1T @ 1o—l=-1.

o AgHsol JYEAE Yerls EANS WE 2= (4, Z, .. Z)7 ¥

79

— 719 B e B ENZ), B R4, 9S4
W] LA

— Mgl 719 ARG R&D AN AAThEE A AE(nPRD)
g 371g

— RIZF R&DFARE EE 7ol viid FYSER nPRD, W= V1Y i
9 1A% R&DFARY

— ) AL A (109 28
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In(PSV), = a+ B, InGRD(PERIOD),, (10)

+ 8, YD(PERIOD+1) + 3, YD(PERIOD+-2)

+ 8, YD(PERIOD+ 3)+ 3, YD(PERIOD+4)

+7,In GRD(PERIOD),, X GRDDUM X< YD(PERIOD+1)

+7,In GRD(PERIOD),, X GRDDUM X YD(PERIOD+2)

+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)

+7,In GRD(PERIOD),, x GRDDUM < YD(PERIOD+4)
+¢lnPRD,

+ 0 -Z,+¢,

— E2WI= AR RED =4 A YS v /9] ;9 ¢ Uk A AEE
],

Mgt mkgl o] KISLINEO Q= AF-AIE 7ol EA,

FTEE, 7IARRA, AdkapEeab, Z1eE Adujaid, 1A Fl 2l
5o g 29
= 6=(8,, 0y -, 6,): SAWT o] W AT Wl
- A7l FAWAEA FFE R&D  FA AL sEde

QA 43 Y R&D A A|glo] Wzl AEFAS] nAt F3)

O ARIFE2 e AR AANDDUM), Z1% 572 ARIGNDDUM), HAE
e ARDNDDUM)C.Z 2% F, Hudez dAstol A A%
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R&D FAF A 9e] s

O w4 A AFANDDUM)o] R1ZE A
o TEAIFE T we A AANDDUM)® a7= 438171 214 slope
& o] gsto] v 2ol A (1S 24

(11)

= a+8, InGRD(PERIOD),
+ 8, YD(PERIOD1) + 3, YD(PERIODH-2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+vIn GRD(PERIOD),, < GRDDUM > YD(PERIODH-1)

+%,In GRD(PERIOD),, < GRDDUM > YD(PERIOD-2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)

+~,In GRD(PERIOD),, < GRDDUM % YD(PERIOD+ 4)

+0ln GRD(PERIOD),, < NDDUM

+¢lnPRD,

+ 0 Z,+e,

93 R&D A4 A9o] 1% F7Fhe

0 FAAF o= AR FAA] Fopel A %
A% FE 0% WF IS ABEA} SRS oG

9AR] AAE BAEel BF R&D T

Z7H71E 2

= 07F S s e B
A A 9le] matel] Hate F7kR ke deAs

< 9

AR DNDDUM)O]

ol yAd Ak TO]E(DNDDUM)/] 7e JH R&D 4} A9 &
& olgsto] vt 2ol 4 (12)

{F R&D FApel| vX]+= a3} £
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= #438H7] Y814 slope dummy H
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In(PSV),, = a+ 8, InGRD(PERIOD), (12)
+ 8, YD(PERIOD+ 1) + 3, YD(PERIOD+ 2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIODH-4)
+vIn GRD(PERIOD),, < GRDDUM> YD(PERIOD+-1)
+7,In GRD(PERIOD),, X GRDDUM X YD(PERIOD+2)
+74In GRD((PERIOD),, x GRDDUM > YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM < YD(PERIOD-4)
+0ln GRD(PERIOD),, < DNDDUM
+¢In PRD,

+ 0 -Z,+te,

O 2% 79 ARNGNDDUM)®] Iz AEFA} v|A]+= a3 #4

o 1% 2 ARI(GNDDUM)® &3% HA87] $1814 slope dummy 5 7
X by

i
He olgate] vt o] A (13)=

ME RDEAPL DIzt MEEX} £7F 53 £ 4 69



In(PSV),, = a+ 3, InGRD(PERIOD), (13)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+4InGRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+ 2)
+7,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,InGRD(PERIOD),, x GRDDUM X YD(PERIOD+4)
+60ln GRD(PERIOD),, X GNDDUM
+¢ln PRD,

+ 0 -Z,+te,

Ct. R&D AEHAE JFR&D FA X0 2Z|Y d=FA0f BlXl=

0O R&D ATHAE 712AF, 8T 9 MEATE i

O d7eAE AE R&D FA4F A|¥o] Wik R&D FAkl| v|A+= &3

0 ATIAY FBE INEAHBARDUM), SEAHAPRDUM), WEAT
e AAete] AT Y R&D £

S
s
|
-
M
g
B
nj
s

0O 71ZAHBARDUM) okl A A4 R&D FAF A ¢o] 77F R&D FAFe]| v 4]

= 89 4

7]—%‘5?(BARDUM) wopollA JH R&D FAF A9 mE 48] 4l
Al slope dummy WG 7'HE o]&sto] th33 o] F4w
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s
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In(PSV),, = a+ B, InGRD(PERIOD), (14)
+ 8, YD(PERIOD+1) + 3, YD(PERIOD+-2)
+ 8, YD(PERIOD+ 3)+ 3, YD(PERIOD+4)
+~,In GRD(PERIOD),, X GRDDUM < YD(PERIOD+1)
+7,In GRD(PERIOD),, X GRDDUM X YD(PERIOD+2)
+15In GRD((PERIOD),, X GRDDUM > YD(PERIOD+ 3)
+7,In GRD(PERIOD),, X GRDDUM < YD(PERIOD+4)
+0ln GRD(PERIOD),, X BARDUM
+¢lnPRD,

+ 0 Z,+¢,

O 71247 AN FHE FHAT o= 712AT DA FH R&D FAF
Aol 1% 7Vt 45 F7FHE 0% W W79 R&D FAPL wigsitt

= o7h FH e A= AL, NEAT Bobd A% BN AR
R&D F4 A99 &3} 9o F7hE W99 R&D FAE F7447]
= 22 ek

O 89T FOHAPRDUM)ANA 7% WZF R&D FAF vlX|= a3 4]

o ATHA} SLATF FoHAPRDUM)®] 7%, 44 R&D T4+ A€ a3}
£ F437] $131A slope dummy HH 719 o]8-3te] v} go] YA
A

]
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In(PSV), = a+ B, InGRD(PERIOD), (15)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+yIn GRD(PERIOD),, X GRDDUM X YD(PERIOD+1)
+7In GRD(PERIOD),, X GRDDUM > YD(PERIOD+2)
+7,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM> YD(PERIOD-4)
+60In GRD(PERIOD),, X APRDUM
+¢In PRD,

+ 0 -Z,+te,

Q NEAT FoKHDEVDUM)S] RIZF R&D FAbol| vA]= &3} 4]

o NEAT FoH DEVDUM)S &35 #43817] 981 slope dummy W 7]

He olgste] v o] FAWAAE AT (16) D)
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In(PSV), = a+ B, InGRD(PERIOD), (16)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+yIn GRD(PERIOD),, X GRDDUM X YD(PERIOD+1)
+7In GRD(PERIOD),, X GRDDUM > YD(PERIOD+2)
+7,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,ln GRD(PERIOD),, X GRDDUM* YD(PERIOD+4)
+60In GRD(PERIOD),, X DEVDUM
+¢In PRD,

+ 0 -Z,+te,

2t JIYREY YRRADEA X0 BIZVIY SA) OKls HI £
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- FWPe T EINAS
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S
1
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0 S271A(SMEDUM)| th3t A5 R&D FAF A 99 535 A7) s
slope dummy B+ 7|H= o]-&sto] vha3t o] A A2 (17)
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In(PSV), = a+ B, mnGRD(PERIOD),

+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+4InGRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+ 2)
+7,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM> YD(PERIOD-4)

+0In GRD(PERIOD),, < SMEDUM

+¢InPRD,
+ 0 -Z,+te,
o FAT o= FA7IYel et R&D Ex} A o] 1% Z7let=
7FE 0% W WIE719<] R&D TXP} wglsltl= AL on|at

07 FHe) BS 2 A F210) B AR A9 A8
A

Q1 4+ R&D FA+
o

771 A&

oo a3 ool F7k= RIZPIe] R&D
Suigelst H7hx s

(17)

Q W IULGEDUM)| gt g5 A o] WIZk R&D FAke] mA]= &3t &4

o WLGEDUM)| B3t A4 R&D T4 A 99| &35 B8] ¢

slope dummy B 7|5 o] &slo] th53 o] A AS A2

X]—Z

74 » RIDFAL

=)



In(PSV), = a+ B, InGRD(PERIOD), (18)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+4InGRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+ 2)
+7,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM> YD(PERIOD-4)
+60In GRD(PERIOD),, X LGEDUM
+¢In PRD,

+ 0 -Z,+te,

3. A% R&DFA Ade] RIZ7|Y AEFA | X & a3 =423
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O 4 <3 16-1A>8} <E 16-1B> W <3 16-1C>0 FWAA (1002 FH ¢
At ZEEo Sl
— <3 l6-1A>°l AN FHAFAE B3 (D)FE 2 7 dd 44
23 1A, 1B, 1C, 1D, 1E°] -g3ah= 2.

— R 1A, 1B, 1C, 1D, 1E= ZH7F 2011, 2012, 2013, 2014, 2015

g o st Ade B2 A

rL

6) AEFA= &8G90l KISLINE AFAlsEelA] A 7bsst B4, 7
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TA AEFAke] BEAE Aldstr FHE SAA Fo43 FE Sl
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<# 16-1A> & R&DFAIL 7| A=FXof o|xl& &3

A ) @ ©) 4) Q)
1A In psv 1b In psv 1C In psv 1D In psv 1E In psv
Hae In_ipsv

3 -0.000430 -0.0445%** | -0.0712%** | -0.0668*** | -0.0626***

! (0.00805) (0.0109) (0.0103) (0.00912) (0.00550)

3 -0.115%** -0.128%** -0.148%** -0.173%** -0.170%**

2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)

3 -0.157%** -0.175%** -0.204%** -0.218%** -0.309%**

s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)

3 -0.202%#* -0.229%** -0.248*** -0.341%** -0.307%**

4 (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)

3 -0.256%** -0.272%** -0.370%** -0.333%** -0.182%**

§ (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157%** -0.0117** -0.000975

N (0.00484) (0.00649) (0.00581) (0.00495) (0.00265)
0.00974** -0.00183 -0.00995* 0.00128 0.00507*

K (0.00490) (0.00660) (0.00583) (0.00505) (0.00259)
0.00956* 0.00196 0.00405 0.00450 0.00878***

ki (0.00496) (0.00659) (0.00603) (0.00521) (0.00259)
0.0122%** 0.0146** 0.00903 0.0111%** 0.00784***

N (0.00499) (0.00669) (0.00620) (0.00531) (0.00263)
0.0539%##* 0.0541%** 0.0543%:** 0.0544#+* 0.0553#**

9 (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)

5, (N Ze) 0.615%** 0.623*** 0.628*** 0.633##* 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)

5, (A A) 0.339%%* 0.340%** 0.338##* 0.339%#* 0.339%#*
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)

GE) 0.0796*** 0.0819%** 0.0846%** 0.0854##* 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)

Constant 1.15]%** 0.976%** 0.853%** 0.731 %% 0.656***

(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)

Observations 225,351 263,025 302,787 343,425 383,690

R-squared 0.365 0.369 0.369 0.367 0.363

TR p(),01, ** p<0.05, * p<0.1 (°]3} % =Y

76 » RIDFAL

<% 16-1B>°l A3 A= 28 (6)FE B (10714 oY B
6)(=EE 2A)= 2011~201237k4] 2 %C{h 28 (NEEE 2B)E=
2012~2013A7k4] 21 d &<k 23F (8)(=%F 2C)i= 2013~20147k4] 21d

Bl 28 (9)(=EF 3A)E 2014-20159744) 2 Eok A9k A9

<¥ 16-1B>9 F3 (10)=EE 3A)+= 2011~2013d7k4] 31 5k <%

10-1C>9] B3 (11)(=53 3B)& 2012~201497k4] 3 d 32k B8 (12)(=
58 30)= 2013~20159714] 31 -5<¢F ARk A9



<% 16-1B> & R&DFAII 71¥ A=FAtof o|x& &2t
o (6) ™ ) &) (10)
2A In inv 2B In inv 2C In_inv 2D In_inv 3A In inv
e In_psv
3 0.0187** -0.00782 -0.0184** -0.0346%** 0.0135
! (0.00825) (0.00985) (0.00907) (0.00613) (0.00871)
3 -0.132%#* -0.151##* -0.178%** -0.190%*** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%+* -0.206%** -0.221%#* -0.315%** -0.205%**
s (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228%#* -0.246%** -0.343%#* -0.306*** -0.246%***
4 (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267*** -0.368*** -0.332%** -0.182%** -0.367%**
§ (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114%*** 0.00213 0.00420 0.00487* 0.00655*
N (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0117*** 0.00821 0.00980** 0.00638** 0.00788**
K (0.00429) (0.00537) (0.00464) (0.00259) (0.00390)
0.0115%** 0.00695 0.0129%** 0.00769%*** 0.00750*
K (0.00436) (0.00547) (0.00472) (0.00261) (0.00394)
0.0100%** 0.0101* 0.0104** 0.00780%*** 0.00743*
T (0.00446) (0.00554) (0.00475) (0.00265) (0.00403)
0.0534#** 0.0537%** 0.0538*** 0.0542%** 0.0535%**
9 (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (M Ze) 0.623%** 0.628*** 0.633*** 0.637#** 0.628*#*
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
5 (% Y 0.341*** (0.339%** 0.340%** 0.340%** 0.338##*
2( Q) A}‘X}_T)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5,(32) 0.0819#** 0.0846%** 0.0854*** 0.0851%** 0.0845%**
) (0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.973%#%* 0.847#* 0.726%** 0.645%** 0.847***
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)

— <X 16-1C>9 E¥ (13)(EF 4A)& 2011~20149704] 4 52l 2
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<E 16-1C> @& R&DEFAZ} 7|

EA%) (11) (12) (13) (14) (15)
3B In inv 3C In inv 4A In inv 4B In inv 5A In inv
H In_psv
3 -0.00627 -0.0388*** -0.00706 -0.0128** 0.0159%**
! (0.0101) (0.00681) (0.00751) (0.00618) (0.00382)
3 -0.177%%* -0.188*** -0.179*** -0.190%*** -0.196***
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218%#* -0.310%** -0.219%** -0.312%** -0.316%**
s (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.302%** -0.341*** -0.302%*** -0.303%**
4 (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%#* -0.180*** -0.330%** -0.175%** -0.176***
§ (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00578 0.00242 0.00563* 0.00308 0.00341***
N (0.00440) (0.00257) (0.00301) (0.00216) (0.00117)
0.00622 0.00198 0.00537* 0.00312 0.00328***
K (0.00445) (0.00257) (0.00308) (0.00215) (0.00117)
0.00617 0.00486* 0.00527* 0.00371* 0.00263**
K (0.00457) (0.00259) (0.00312) (0.00218) (0.00117)
0.00641 0.00679%** 0.00429 0.000201 0.00151
T (0.00463) (0.00262) (0.00315) (0.00218) (0.00117)
0.0538*** 0.0544%** 0.0538*** 0.0540%** 0.0528***
4 (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (M Ze) 0.633#** 0.637*** 0.633*** 0.63744* 0.637#%*
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5% ~ 0.340%*** 0.340%** 0.340%** 0.340%** 0.338#**
L(EAA)
(0.00403) (0.00382) (0.00403) (0.00382) (0.00382)
5,(3) 0.0854*** 0.0851*** 0.0854*** 0.0851%** 0.0849***
) (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
0.725%** 0.641%*** 0.726%** 0.641*** 0.652%***
Constant
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
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— 8% 212 A R&DTFA A9 7|3te] 19l A 71 A=FA
S7HE7E vt Eet 0.01189] ~7h1ﬂr~ ol Zow yrht 1
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s<tell AA 0.0118% s718te Ao0= UrE}MU

— AR 263 A R&DFA Ado] 1% F7lske AF 7199 A=
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O T (v e e S IR BEol 1d F 4,=0.0014904 2d F
—0.0046°.% Z7F8ka, 3 4.=0.0065, 414 F ~4,=0.0080°.% Hx} Z7}3}
o] R&D FAHS] AEFA | vz oK) a¥rt Hak Srkeke A a
(accumulated effect)’} YE= A9S & 5 Sl
<E 16-2> M5 RADFEAVL 7| AEFXo| o|X|= &uf
719 R&DFA &3} 4 R&DFAF Al &3}
~ Z] L
P I T I I I N e
MMttt 7) e
IA | 00539 | 0.0053 | 0.0097 | 0.0096 | 0.0122 0.0368
1B 0.0541 -0.0060 | -0.0018 | 0.0020 | 0.0146 0.0088
7{]% 1C 0.0543 | -0.0157 | -0.0100 | 0.0041 | 0.0090 -0.0126 0.0118
1D 0.0544 | -0.0117 | 0.0013 | 0.0045 | 0.0111 0.0052
1E 0.0553 | -0.0010 | 0.0051 | 0.0088 | 0.0078 0.0207
24 | 00534 | 00114 | 0.0117 | 0.0115 | 0.0100 0.0446
2 2B 0.0537 0.0021 | 0.0082 | 0.0070 | 0.0101 0.0274
A€ 2C 0.0538 0.0042 | 0.0098 | 0.0129 | 0.0104 0.0373 00340
2D 0.0542 0.0049 | 0.0064 | 0.0077 | 0.0078 0.0267
3A 0.0535 0.0066 | 0.0079 | 0.0075 | 0.0074 0.0294
j]i‘_ 3B | 00538 | 0.0058 | 0.0062 | 0.0062 | 0.0064 0.0246 0.0233
3C 0.0544 0.0024 | 0.0020 | 0.0049 | 0.0068 0.0161
4d 4A 0.0538 0.0056 | 0.0054 | 0.0053 | 0.0043 0.0206
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Hat 0.0540 0.0014 | 0.0046 | 0.0065 | 0.0080
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o 718 FAWAAL 24 (199 =

In(EMP),, = a+f, InGRD(PERIOD), (19)

+ 8, YD(PERIOD+ 1) + 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD4)

+4In GRD(PERIOD),, x GRDDUM > YD(PERIOD+1)
+%In GRD(PERIOD),, < GRDDUM > YD(PERIOD-2)
+In GRD((PERIOD),, < GRDDUMx YD(PERIOD+-3)

+,In GRD(PERIOD),, < GRDDUM < YD(PERIOD+4)

+¢InPRD,
+ 0 -Z,+e,
6= (0, &y, , 0, SAWT g wE FAT WY
A7) R AeA R R&D FAF A9 £aIE In GRD(2011)
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a+ B, InGRD(PERIOD),, (20)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)

+4In GRD(PERIOD),, x GRDDUM > YD(PERIOD+1)

+,In GRD(PERIOD),, < GRDDUMx YD(PERIOD-2)

+~,In GRD((PERIOD),, < GRDDUM> YD(PERIOD+3)

+7,In GRD(PERIOD),, < GRDDUMx> YD(PERIOD+4)

+0ln GRD(PERIOD),, x NDDUM

+¢InPRD,

+ 0 Z,+e,
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In(EMP), = a+ 6, InGRD(PERIOD), (1)
+ 8, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD4)
+4In GRD(PERIOD),, x GRDDUM > YD(PERIOD+1)
+%In GRD(PERIOD),, < GRDDUM > YD(PERIOD-2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIOD+-3)
+7,In GRD(PERIOD),, < GRDDUM < YD(PERIOD-4)
+0ln GRD(PERIOD),, X DNDDUM
+¢lnPRD,

+ 0 -Z,+e,
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In(EMP),, = a+ B, InGRD(PERIOD), (22)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+7,InGRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIODA-3)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+4)
+60ln GRD(PERIOD),, X GNDDUM
+¢ln PRD,
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In(EMP), = a+ 3, InGRD(PERIOD),, (23)
+ 8, YD(PERIOD+1) + 3, YD(PERIOD+2)
+ 3, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+4In GRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+ 2)
+7,ln GRD((PERIOD),, X GRDDUM X YD(PERIOD+3)
+~,In GRD(PERIOD),, < GRDDUM> YD(PERIODH-4)
+60ln GRD(PERIOD),, X BARDUM
+ ¢ln PRD,
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In(EMP),, = a+ 6, InGRD(PERIOD), (24)
+ 8, YD(PERIOD+1) + 3, YD(PERIOD-2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+vIn GRD(PERIOD),, < GRDDUMx YD(PERIODH-1)
+%,In GRD(PERIOD),, < GRDDUM > YD(PERIOD-2)
+3ln GRD((PERIOD),, X GRDDUM < YD(PERIOD3)
+7In GRD(PERIOD),, x GRDDUM > YD(PERIOD+4)
+0ln GRD(PERIOD),, < APRDUM
+¢ln PRD),

+ 0 Z,+e,

d
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In(EMP),

= a+f, nGRD(PERIOD), (25)

+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)

+7In GRD(PERIOD),, X GRDDUMX YD(PERIOD+1)
+7In GRD(PERIOD),, < GRDDUM > YD(PERIOD+2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIODA-3)
+,In GRD(PERIOD),, < GRDDUM x> YD(PERIOD+-4)
+60In GRD(PERIOD),;, X DEVDUM

+@¢InPRD,

+ 0 -Z,+e,
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In(EMP),, = a+ B, InGRD(PERIOD), (26)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+7In GRD(PERIOD),, X GRDDUM X YD(PERIOD+ 1)
+7In GRD(PERIOD),, x GRDDUM > YD(PERIOD+2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIOD-3)
+,In GRD(PERIOD),, < GRDDUM > YD(PERIOD+-4)
+60In GRD(PERIOD),, < SMEDUM
+@¢InPRD,

+ 0 Z, e,
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7K g% W 71909 18] M AL v
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In(EMP),, = a+ 3, InGRD(PERIOD), (27)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+7,InGRD(PERIOD),, x GRDDUM < YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM X YD(PERIOD+2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIODA-3)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+4)
+60In GRD(PERIOD),, X LGEDUM
+¢ln PRD,

+ 0 Z, e,
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<E 17-1A> & R&DFAIL 71¥ el 10 o|x& &3}

o ) @) 3 Q) Q)
1A In _emp 1B In emp 1C In emp 1D In emp 1E In emp
H In_emp

3 -0.0253*** -0.0447%** -0.0451##* -0.0440%*** -0.0321##*

! (0.00346) (0.00469) (0.00437) (0.00386) (0.00233)

3 -0.377%k** -0.35]** -0.418%** -0.557%** -0.712%#*

2 (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)

3 -0.432%** -0.485%** -0.631%** -0.795%*x* -0.683***

s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)

3 -0.566%** -0.697*x* -0.872%** -0.765%** -0.723%*

4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)

3 -0.775%** -0.939%* -0.839%** -0.811%** -0.943##*

° (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
0.000871 -0.00348 -0.00851*** | -0.00705*** | 0.00611***

" (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
0.00280 -0.00722%** -0.00805*** | -0.00871*** | 0.00771***

72 (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
0.00465** -0.00690** -0.00818*** -0.00140 0.00393%**

ki (0.00213) (0.00282) (0.00256) (0.00220) (0.00110)
0.00132 -0.00124 -0.00539** -1.79e-05 0.00505%**

n (0.00214) (0.00287) (0.00264) (0.00225) (0.00111)
0.0424%** 0.0405%** 0.0403%** 0.0399##* 0.0392%#**
¢ (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)

5, (N Ze) 0.293%#:#* 0.286%*** 0.282%** 0.285%#* 0.293%#*
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)

5,(3) 0.0532°%:** 0.0544#** 0.0542%** 0.0536%** 0.0530%**
s (0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
-2.648*** -2.625%#* -2.626%** -2.738*** -2.920%#%

Constant
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388

Z wkx 0,01, ** p<0.05, * p<0.1

— <¥ 17-1B>°] AAF FHA3= 28 (6)F-E

B2 (10y7HA] ld 2
O)(EEE 240)% 2011~2012d7H4 2d ERF EY ()(=EE 2B)=
2012~2013@7k4] 2 B2k B8 (8)=E3Y 20)= 2013~20147H4] 2
E¢h BE (=R 3A)E 2014 ~201597H4] 3 FoF Akl 79

o]
“

— <¥ 17-1B>9 B3 (10)=E3F 3A)E 2011~201397H4 39 %3k <%

17-1C>9] B8 (1)EEE 3B)E 2012~201497H4] 3
(12)=EE 30)%= 2013 ~201597k4] 3 EQb x| guke 74-9-9]
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<¥ 17-1B> ¥ & RADEAI} 7| 180 o|xl= Fot
o (6) ™ ) © (10)
2AInemp | 2BIlnemp | 2CInemp | 2D In emp | 3A In emp
e In_emp
3 -0.00870** | -0.0315%*** | -0.0229*** | -0.0161*** 0.00522
! (0.00353) (0.00419) (0.00384) (0.00259) (0.00371)
8 -(0.352% -0.420%** -0.559%** -0.712%** -0.422%**
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.6327%** -0.800%** -0.679%** -0.635%**
s (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%** -0.875%* -0.765%** -0.7277%** -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.94(%** -0.84Q%** -0.811*#* -0.944*** -0.842%**
§ (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
0.00307* -0.00184 -0.00183 0.00421*** | 0.00862%**
N (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
0.00561*** | -0.00523** -0.00112 0.00480*** | 0.00897***
K (0.00184) (0.00228) (0.00196) (0.00109) (0.00166)
0.00589*** -0.00125 -0.00260 0.00701*** | 0.00889%***
K (0.00187) (0.00233) (0.00200) (0.00111) (0.00168)
0.00577*** -0.00159 -0.00218 0.00674*** | 0.00908%***
T (0.00191) (0.00236) (0.00201) (0.00112) (0.00172)
0.04071*** 0.04071*** 0.0396%** 0.0388*** 0.0396%***
9 (0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
5, (M Ze) 0.286%*** 0.282%#%* 0.285%** (0.293 %% 0.2827%**
(0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
5,() 0.0544#** 0.0543%** 0.0536%** 0.0530%** 0.0542%**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
-2.627HH* -2.628%#* -2, 743HHE -2.935%** -2.628***
Constant
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

— <% 17-1C>9 B3 (13)(EF 4A)= 201120149704 43 59k 2
(14)(=5% 4B):= 2012~201517H4 4 &t A9k 794
17-1C>2] B8 (15)=53 5A)E 2011~201437k4] 59 B¢k #]¢)
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]?:1_-1__ 763—[‘0

JH- R&EDFAF A|YS AutA o= 7]

o 182 FAIE Fel & B A Ao eke
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— TR 157 BY 60/l FEA5(y) T 79 F

AAoR FoAsH (o= YekdsH, = 4% A4 1
kol o] Foixl el =kel N, 307) 9]
et HHoE HEtaL, A9717o] 2id ol sz vhdel A

A AT Jlor 244

N

;

2 Jo

FAAF 4

<% 17-1C> & R&DFA7I 7| &0 ojxl& 4

o,

o] EAHR

R (1D (12) (13) (14) (15)
3Blnemp | 3Clnemp | 4AInemp | 4B In emp | 5A In emp
Hrr In_emp In emp In_emp In_emp In_emp
3 -0.00717* -0.0119*** | (.00834*** -0.00266 0.0355%**
! (0.00428) (0.00288) (0.00318) (0.00261) (0.00161)
3 -0.560%** -0.711%** -0.562%** -0.712%** -0.721***
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801*** -0.677*** -0.801*** -0.678*** -0.683***
3 (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767*** -0.723*** -0.766%** -0.724%** -0.730%**
4 (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941*** -0.812%** -0.943*** -0.945%**
b (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
0.00489*** 0.00259** 0.00732*** | 0.00353*** | (.00535%**
N (0.00186) (0.00109) (0.00127) (0.000915) (0.000493)
0.00406** 0.00355*** | 0.00453*** | 0.00419*** | (0.00494***
2 (0.00188) (0.00109) (0.00130) (0.000909) (0.000493)
0.00584*** | 0.00370*** | 0.00410*** | 0.00462*** | 0.00629%**
s (0.00193) (0.00110) (0.00132) (0.000921) (0.000493)
0.00500%** 0.00424*** | 0.00397*** | 0.00594*** | 0.00618***
h (0.00196) (0.00111) (0.00133) (0.000922) (0.000495)
0.0393*** 0.0388*** 0.0397*** 0.0386%*** 0.03627%**
¢ (0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
5, (M=) 0.286%*** (0.293%** 0.286*** 0.293*** 0.292%**
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5,(3) 0.0536%*** 0.0530%*** 0.0536%*** 0.0530%** 0.0523%**
‘ (0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
-2, 743 HHE -2.936%** -2, 742%** -2.935%** -2.897***
Constant
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391
< 172500 A% R&DFA ALo] 7199 nge] HAE wRE

Aok
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ol 2318 28 a¥E T AR YEEa, g Adr|Tte] 2
d o]l Aol BF AR R&DFA Qo] 719 18-S T

29

N
rir
pad)
o
i
T
O,
L7
ui
rir

— 2613t A R&DFA Ao] 1% S7behs A 7199 8 49w

qtell A 0.0091% S7h 3d AL A F5-2 Ade] 1% 7hshd
Ao a1go] 0.0231% =7k 4 A B AR-e Adel 1% F7F
a3 71999 31-80] 0.0191% S7k 5\ AL A FFe Ade] 1%
S7hekE 7199 180] 0.0228% S7HHE AR LERGS.

N

=

=4, B4 R&DFAF A3} WIZE7]194 ] AA| R&DFAE 7191 ¢] 18-l ]

t 295 vlwdt 43 71999 A4 R&DFAE - R&DFA A9 &3k

o ghds] & Ao ek

T <X 1722004 7199 AA| R&DFAE AEFAL] v|A]& fﬁ%%

J | AT ¢ddl F8AF Fhol Bt 0.0388% - g4
A EFES Holx glom, FF R&DFA Al 3 n857t a3t
Fatl 0.0015HT & Zox] &1 5= 9l

— o= 7ol AAH o2 R&DFAE AT ol o HA9 F
ZHEQ} s 44 4 AT, GH R&DFA A9 gAF o=
FolA SAbAA 717 A 7] wimeletar sjAE ¢ Qs

A% R&DFAF A 910] 7191e] argel vAE Azt avke e ks

{% Yo v Yt FARCE FRIT 4 Sl A o] o]FH 1| F

2d &, 3d 39 4d F 7149 gl vAle= a9E 2, 3d SR 1

go] T7Vsh= A &I (lagged effect)’} UERFIL 413 o= @38]8 7hash=

BES BT Qs

= ol FAAE (s e e w) Bl 1 F 5200016914 2d F o,

=0.0021, 34 F 3,=0.0023°.% Z7kekE Aol A AL PH R&D
:'6‘_

A A9 0% 337 ekt eeld sl
71ek FA| AR
e P T FU R

Y& RADFAL Ko dA2| & 21t FH 497



87} S7VekE AbE A ZHoutput effect)’} EAES HolFal Q&

- E®, 719 9go] 5% 1ol Tk oS

<¥E 17-2> ¥ 5 R&DEAZ} 7|del 1o o|X= o
714
R&DFA} 45 R&DFA A9 &3}
. ast
. ) A N 31 A4
NN 717
¢ T T s Tttt Eé] =
1A | 00393 | 0.0009 | 0.0028 | 0.0047 | 0.0013 0.0096
1y | 1B | 00388 | -00035 | 00072 | -0.0069 | -0.1112 20.1288
2ol | 1C | 00391 |-0.0085 | -0.0081 | -0.0082 | 0.0054 20.0301 -0.0287
S 71D | 0038 | -0.0071 | -0.0087 | -0.0014 | -0.0000 20.0172
1E | 0.0362 | 00061 | 0.0077 | 0.0039 | 0.0051 0.0228
2A | 00401 | 00031 | 0.0056 | 0.0059 | 0.0058 0.0203
29 [ 2B | 00401 | -0.0018 | -0.0052 | -0.0013 | -0.0016 20.0099 0.0091
29 | 2C | 00396 | -0.0018 | 0.0098 | -0.0026 | -0.0022 0.0032 '
2D | 0.0388 | 00042 | 0.0048 | 0.0070 | 0.0067 0.0228
70 | 3A | 0039 | 0.0086 | 0.009 | 00089 | 0.0091 0.0356
Ze | 3B | 00395 70,0049 T 0.0041 [ 00058 | 0.0050 0.0198 0.0231
T3¢ | 00388 | 0.0026 | 0.0036 | 0.0037 | 0.0042 0.0141
43 | 4A | 00391 | 0.0073 | 0.0045 | 0.0041 | 0.0040 0.0199 00151
29| 4B | 0.0386 | 00035 | 0.0042 | 0.0046 | 0.0059 0.0183 '
1
;L; S5A | 00362 | 00054 | 0.0049 | 00063 | 0.0062 0.0228 0.0228
o 0.0388 | 0.0016 | 0.0021 | 0.0023 | -0.0045 0.0015
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23 1ATEH SAZHA wEAK AAS HeRS(NDDUM)S F8 A1+
102 YA 1570 F 1370 FEAE HH #= Bola, 11 5 97
7b AR o Aow vEht wUA] dAle FF R&DFATE
7199 18-S T7HI7IE 714 &l tste] oitelunt 7]9]e] a1
&= 771 a3t v = 5 Qe
Z 1B, fAd paArgold a9
T AR B AR e
1571 & 678 F8A7F HH9 #& Bol
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N
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o
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FAE QY R&DFA A D9 18AE FAE BAa] S8 4R
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o 244w

i

A AR R&DFAZ} 7199 wgo] nHE G BAE7] 9
AFAME Guige] AR 09 FE3e A Eolof ¢
Toll sk A5 R&DFA A9 1&%E avel et 943
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=

rir

™,
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— TRl ek g R&DFA A9 igHE mel] thetel +44
TH= <HE C-6a>, <FXE C-6b> W <F3E C-6¢>0] AT

— A7AE ZE R&D FA Aol 7Ide] AEFAl vA= el
et #8943, Anbor 7)xAT dAlel S8 w9 AT
Al B GH REDFAZE 71919 aLgS ST V1A 2
of tsto] 71 185 S7MI7I= AoR Yeknts

- v @A Re ShEE EEke FAATHE vlad A, 58
AT} MEAF7E BT 77 BEA Al YERGS

Q7198 A R&DFAF Ae] 719 agel v Ev B
0 NYTFRE F2AEANY T o TRae] BAT:

O 7197t AN R&DFA A9 183 ave B e F9eEA

= 2 26)2 2N 2.

A= F§ R&DFAE] 184E anE 4] YEie 1Y
e onARe] FEATRL 02 F4 ghs AT Hotof 3
— a7|gel digt FH R&DFA Aol 7192 gl mA= g
3t A= <HE C-T7a>, <FE C-7b> WD <HE C-7e>ol AN
— th7]gel it AF R&DFAF Agho] 7|1 e uR= gafel df

3t FAAYE <HE C-8a>, <HE C-8b> U <HIE C-8c>of A

— 7149 HE AH R&DFA Aol 7148 age] mAE g
FAAY, $27192 1570 5 117F HH(1177F B A8
AggholAaL, 719 15/ Bl fhelvM B SAHCE
ato] 7|9 18FAE et A9 1EFEEY TEE
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vil. M5 R&DEXL XIH0] =SMAMN OIXI= 21 =X
1. o|&3 w7

O R&DFAFS}F =224

O R&DFAR= w53 2R Qo] Ao J3S 7)== 71 et 739 A

2FQ Ax(factor) 2 S F

— A2 (productivity)= AWM 07 w5 AR B AJAFS 4] 9 (inputs)
7} o] 2HE dojx|= AAEK outputs)= B3 107 FAF FolEk
ek AL e FEAE.

Ay &

- Wb FUF o) PRLAT Fsel O BE ANFE ¢
= A A

B Ae o) A Fse] 94 Hi

B S, B FEN HEE Tl Ag
she SRel AR, PNY A AT, B TFRg A9
53, A gl Bol s AR YA Yol AEE YK,

0 379 R&DEA A|go] 71319 wEAA] v 3 A=
0 %9 R&DEA A9o] 719he) el v AR chep,

o A, -9 RDFA A9 7199 & R&DFARE S7H713L, R&DFA7}
Z7VsHA 99 71909 A4 A (knowledge capital) AE0] F71aHAl H1, A
A AEAES] F7R= 14 AR (human capital)= 5771, Q14 AR AE

ol 7= =B AAES SN IIA @

o A, 45 R&DFA AU 7199 F R&DFAE 57H7]4L, R&DFA}
7V = 7199 F 2 A4 (Total Factor Productivity)?] <7Fskil, 3

Y& RADFAL X o] =M LMof oxl= 22t £ 4 101
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(marginal product of labor)
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In(SALES/EMP),, = a+ 3, InGRD(PERIOD),, (28)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+4In GRD(PERIOD),, x GRDDUM > YD(PERIOD+1)
+In GRD(PERIOD),, < GRDDUM < YD(PERIODA-2)
+%In GRD((PERIOD),, < GRDDUM > YD(PERIOD-3)
+7,In GRD(PERIOD),, < GRDDUM > YD(PERIOD+4)
+ ¢In PRD,

+ 0 Z, e,

L. mEAY =0 7| Led&do njxl= 5t &4

O A g4 R&D FAF Ago] 7199 s AAHd ol vA= a3

o ARIFES Y AA AYNDDUM), 13 578 ARI(GNDDUM), YAE
T ANSHDNDDUM)C.E T35t vk tu|isz Adyste] AR A4
R&D FAF A9 fuE apdslate] 248 5

0 72 AR AA(NDDUM)Ol 71949 =g atdel viAs a3 54

o W4 A ARINDDUM)Y) EHE HA87] 91814 slope dummy WS 71
= ol&ato] vt o] FAWAEAS AATH (29 FD)

5 REDFAL A|o| =sdatdof ojx

= 21 =8 4103



In(SALES| EMP),, = o+ 3, InGRD(PERIOD), (29)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)
+7In GRD(PERIOD),, X GRDDUM X YD(PERIOD+ 1)
+7In GRD(PERIOD),, < GRDDUM > YD(PERIOD+2)
+%In GRD((PERIOD),, < GRDDUMx YD(PERIOD-3)
+,In GRD(PERIOD),, < GRDDUM > YD(PERIOD+-4)
+60ln GRD(PERIOD),, X NDDUM
+@¢InPRD,

+ 0 -Z,+e,

o FAT o= A TEA ZoklM BF
7

— 07k D RS 2 AP AN AS FHH 37 RaD FA
A9 Es] Htel 3712 7199 RIS FANNE AL

ERd
0 uxg 54 AA ARADNDDUM)®) 719 =28 A6 n2&= g3 4]

O Aol tAE AR fORDNDDUM)J 47, A R&D FAF A9 &
= =487 $181A4 slope dummy W= 7S o]-&-8te] vk o] 4

x%)ﬂ /g ?;;3(1\1 (30);%1)

&
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In(SALES| EMP),, =
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In(SALES/ EMP),, =

a+ 6, InGRD(PERIOD), (30)
+ 38, YD(PERIOD+1) + 3, YD(PERIOD+2)

+ 3, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)

+~,In GRD(PERIOD),, X GRDDUM < YD(PERIOD+1)
+,In GRD(PERIOD),, X GRDDUM < YD(PERIOD+2)
+7,ln GRD((PERIOD),, X GRDDUM X YD(PERIOD+3)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+4)
+60ln GRD(PERIOD),, X DNDDUM

+¢ln PRD,

+ 0 -Z,+te,

AVl mA

rir

&

AA AA(GNDDUM)® &35 #249317] $1314 slope dummy W< 7]

olgato] Thewt ol FAWHAS AHHA (1) FH)

a+ B3, InGRD(PERIOD), 31)
+ 8, YD(PERIOD+ 1)+ 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)

+In GRD(PERIOD),, < GRDDUM < YD(PERIOD+-1)
+7,In GRD(PERIOD),, X GRDDUM > YD(PERIOD+2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,In GRD(PERIOD),, x GRDDUM > YD(PERIOD+4)
+0ln GRD(PERIOD),, < GNDDUM

+¢lnPRD,

+ 0 -Z,t+e,

Y& RIDFAL X0 =SHLMof ojxl= 22t £ 4 105



J5R&D FA X HO| 7[Ye =3 dLrdo njxl=

0 ATAE P R&D T4 Ao] 719 BB v Fah BA

S EATAPRDUM), NLAT

0 ATHAE HHE 7| ZAT(BARDUM),
Ato] AT

(DEVDUM)O.Z T35 th3 2% <t & guiss A%
H AT R&D FAF Aol 7199 mE el nAE s+

dl

Q 712 BARDUM) okl A HF R&D FAF A ge] 7

vAE w9} BA

0 NZAT(BARDUM) ool 4] %
2= 235 435171 $1381A slope dummy W7 7S

93 R&D 4 A flo] 7

o] _7',:781 Lxé 10 /HX%BL(/\] (32) xL )
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a

In(SALES/EMP),, = a+ 3, InGRD(PERIOD), (32)
+ 8, YD(PERIOD+ 1)+ 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+vIn GRD(PERIOD),, < GRDDUM < YD(PERIOD-1)
+%In GRD(PERIOD),, < GRDDUM < YD(PERIOD+-2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7In GRD(PERIOD),, x GRDDUM > YD(PERIOD+4)
+0ln GRD(PERIOD),, X BARDUM
+¢lnPRD,

+ 0 Z,+¢,

O FAAF 0= 712AT Eokl ] AH R&D FAF A1€10] 1% Tk B
F7EE 0% R 71909 medadol Mskeite e v
= 07F D e A A4S 7R doks T34 A% R&D
AR A gle] wate] Hated 7R 714 mg s ST A
UEh
CRaiN -E—OIE(APRDUM)«] 3¢ 7199 sl viAE £ 24 9
q

g

<
o
o?i

o ATHAY} & —rO]t(APRDUM)/] AE R&D 54} A 99 aitE
=A8k7] f18A slope dummy W= 71 = 01 gato] ok o] FHA 2
/\éx z;sj(zd (33) ;(]—7\)
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o
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= 23t =8 4107



In(SALES/EMP),, = a+ 3, InGRD(PERIOD), (33)
+ 8, YD(PERIOD+ 1)+ 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+vIn GRD(PERIOD),, < GRDDUM < YD(PERIOD-1)
+%In GRD(PERIOD),, < GRDDUM < YD(PERIOD+-2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7In GRD(PERIOD),, x GRDDUM > YD(PERIOD+4)
+0ln GRD(PERIOD),, < APRDUM
+¢lnPRD,

+ 0 -Z,+e,

0 AT Fo K DEVDUM)) 73% 7]

re
1o
-
&
02
2
ox
2
=
>
1
ol
Ko)
i
1

o MIAT HoK DEVDUM)® &332 #4817 91814 slope dummy H5 7]

& olgsto] vt 2ol FWAAS AATA (34) FD)

In(SALES/EMP),, = a+ 3, InGRD(PERIOD), (34)
+ 8, YD(PERIOD+ 1)+ 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+7,In GRD(PERIOD),, X GRDDUMX YD(PERIOD+1)
+%In GRD(PERIOD),, < GRDDUM < YD(PERIOD+-2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,InGRD(PERIOD),, < GRDDUM X YD(PERIOD+4)
+0ln GRD(PERIOD),, < DEVDUM
+¢lnPRD,

+ 0 Z,+e,
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2t 7|YT2Y YHRIDEA X0 Il TEYAY X Rt

YA

7195 A5 R&D FAF Ao 7199 wE A of] mA= g3}

O 7|9 tEE VU RS SHoR FATIU(SMEDUM)SE YW ILGEDUM)
OR et v 2E Qhel 9l HnieR AAske] ]G 5 R&D

w4 A90] w3 Aol 24T A9

—

A= g3 BAS o3t =AuA A

0 S271A(SMEDUM)| th3t A5 R&D FAF A 99 535 A7) s
slope dummy W 7135 o]-&sto] th= o] g Als AHHA (35)
;d—Z)

In(SALES/EMP),, = o+ 3, InGRD(PERIOD),, (35)

+ 8, YD(PERIOD+ 1) + 3, YD(PERIOD+2)

+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+ 4)

+1In GRD(PERIOD),, < GRDDUM < YD(PERIOD-1)
+In GRD(PERIOD),, < GRDDUM > YD(PERIODA-2)
+,In GRD((PERIOD),, X GRDDUM < YD(PERIOD+3)
+7,In GRD(PERIOD),, x GRDDUM> YD(PERIOD+4)
+0ln GRD(PERIOD),, < SMEDUM

+¢lnPRD,

+ 0 Z,+¢,

5 REDFAL A|o| =sdatdof ojx
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0 FHAS 0k FA714el tiF BF R&D FA Ago] 1% FAeHE 4
7% g % W 71909 Bl WslEths A oud

— 07} D we A= A TaTIYe
QL A R&D FAF A9 mste] ts)
s7P71= e yEkd

Q WIULGEDUM) Tyt F #[€o] 7199 sl miAle a3 24

= A% FEEE

o WINLGEDUM] U3t % R&DFA A9e] motE B4 slsiA
H J

slope dummy W= 7]MS ©]-g-8ke] v} o] A AS A A (36)

In(SALES/ EMP),, = a+ 3, InGRD(PERIOD), (36)
+ 3, YD(PERIOD+ 1) + 3, YD(PERIOD+2)
+ 8, YD(PERIOD+ 3) + 3, YD(PERIOD+4)
+4In GRD(PERIOD),, x GRDDUM > YD(PERIOD+1)
+%In GRD(PERIOD),, < GRDDUM < YD(PERIOD+-2)
+%In GRD((PERIOD),, < GRDDUM YD(PERIOD-3)
+7,In GRD(PERIOD),, < GRDDUM < YD(PERIOD+4)
+0ln GRD(PERIOD),, X LGEDUM
+¢lnPRD,

+ 02, +e

3. B R&DFA Aol 7|99 =4t w|X& a3} 423

0 7] A 371 A @28 2=
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a

T8 F443%
<¥ 18-1A>9} <¥ 18-1B> W <3F 18-1C>of F97g2] (28) 743t Axr}
xﬂWﬂOJ Ae.
— <% 18-1A>°] AFEH] = FEAY= 2F ()FE Y )7
ol Z+z} B3 1A, 1B, 1C, 1D, 1E°| A3k R,
— X3 1A, 1B, 1C, 1D, 1EE ZH7}F 2011, 2012, 2013, 2014, 2015

d o o B9 AUS e R

-

<#E 18-1A> & R&DFAII} 7|Ho| s Mdol ojxl= &=

() 2 €) 4) ©)
TE 1A In sales/ | 1B In sales/ | 1C In_sales/ | 1D In sales/ | 1E In_sales/
emp emp emp _emp emp
iR In_sales/emp
3 -0.0694*** -0.111%** -0.134%** -0.153%** -0.171%**
! (0.0123) (0.0166) (0.0155) (0.0137) (0.00829)
3 -1.084%** -0.983*** -1.571%** -2.388*** -3.167%**
2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)
3 -1.214%*x* -1.754%** -2.655%** -3.528%** -2.912%**
s (0.0365) (0.0348) (0.0333) (0.0323) (0.0318)
3 -1.990*** -2.835%** -3.797*** -3.253%** -2.972%**
4 (0.0353) (0.0337) (0.0324) (0.0316) (0.0315)
3 -3.062%** -3.987*** -3.509*** -3.329%** -3.845%**
i (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
5 0.00732 0.00116 -0.00961 -0.0110 0.0239%**
! (0.00737) (0.00984) (0.00876) (0.00745) (0.00400)
’y 0.0158%** -0.00519 -0.00647 -0.0174** 0.0351%**
2 (0.00747) (0.0100) (0.00878) (0.00760) (0.00391)
5 0.0271#** -0.00602 -0.0157* 0.0166%* 0.0179%**
3 (0.00755) (0.00999) (0.00908) (0.00783) (0.00390)
5 0.0170** 0.0129 -0.00293 0.0117 0.021 1#%*
4 (0.00760) (0.0101) (0.00933) (0.00799) (0.00396)
é 0.0845%** 0.0791%** 0.0783%** 0.0747%** 0.0728%**
(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)
5.(312) 0.162%** 0.172%** 0.177*** 0.181%** 0.186%**
s (0.00127) (0.00119) (0.00111) (0.00104) (0.000988)
Constant 7.233%%* 6.917%** 6.684*** 6.394%** 5.989%**
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146
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— <3 18-1B>°] FY¥o] U= FEEN= BE (6)FH B (10)77}?<1 il
H 28 (6)(=Ed 24)% 20112012874 2d F9k, 28 ()(=EF
2B)= 2012~20139714] 21d 59t B3 (8)(=KE3F 20)& 2013~20141
7HA 2 d ek B (9)(=E3 2D)= 2014~201507k4] 21 Fob A ut

O [e)
< 494

— <X 18-1B>9 B3 (10)=523 3A)= 201120139744 3 %9k <3
18-1C>9] 7 (11)(=U8§ 3B)= 2012~2014%i7JW 3d %9l 1y

<# 18-1B> & R&DFAV} 7|¥He| s ddol ojxl= 22

(6) ™ ) &) (10)
T 2A In sales/ | 2B In sales/ | 2C In sales/ | 2D In sales/ | 3A In sales/
emp emp emp emp emp
H In_sales/emp
3 -0.0544**%* | -0.0791*** | -0.0712%** | -0.0936*** -0.00954
! (0.0125) (0.0148) (0.0136) (0.00924) (0.0131)
3 -0.983*** -1.577*** -2.389*** -3.184%** -1.578%**
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%** -2.655%** -3.539*** -2.897%** -2.661%**
s (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%** -3.806*** -3.246%** -2.983%** -3.811%**
4 (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993**x* -3.512%%* -3.325%** -3.848%** -3.518%**
§ (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00377 0.0104 -0.000841 0.0193%** 0.0210%**
N (0.00641) (0.00797) (0.00677) (0.00391) (0.00573)
0.0152%* 0.000839 -5.72e-05 0.0191%** 0.0281%**
k (0.00651) (0.00808) (0.00697) (0.00390) (0.00588)
0.0202%** 0.00694 -0.00219 0.0235%** 0.0305%**
ki (0.00661) (0.00824) (0.00709) (0.00394) (0.00594)
0.0252%** 0.00353 -0.00591 0.0227*** 0.0307***
T (0.00676) (0.00835) (0.00715) (0.00399) (0.00607)
0.0787*** 0.0777*** 0.0740%** 0.0708*** 0.0768***
9 (0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
5,(0) 0.172%** 0.177%** 0.182%** 0.186%** 0.177%%*
‘ (0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
6.919%** 6.683*** 6.390*** 5.986%** 6.686%**
Constant
(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.138 0.145 0.145 0.145 0.145
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— <X 181C>9 BF (13)=EE 4A)= 2011~201497H4] 4d <k 529
(14) =23 4B)= 2012~20159714] 49 ok A ke 79

— <X 18-1C>9 EF (15)(=E3F 5A)= 2011~201597H4] 5 Hob =¥
e A4

<E 18-1C> T & R&DFAZ} 7|gel s itdof ojxl= &1t

(11) (12) (13) (14) (15)
& 3B In_sales/ | 3C In_sales/ | 4A In sales/ | 4B In sales/ | 5A In sales/
emp emp emp emp emp
Hpr In_sales_emp
3 -0.0255%* -0.0492*** 0.00820 -0.0402%** 0.00868
! (0.0152) (0.0103) (0.0113) (0.00931) (0.00576)
3 -2.393%** -3.179%** -2.396%** -3.180%** -3.214%**
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%** -2.89] *** -3.545%** -2.89 *** -2.9]5%**
3 (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 -3.252%** -2.969%** -3.25]*** -2.972%** -3.000%**
4 (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.320%** -3.836%** -3.320%** -3.843%** -3.865%**
> (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0209%** 0.0138**:* 0.02]2%** 0.0120%** 0.0180%**
M (0.00662) (0.00388) (0.00453) (0.00326) (0.00176)
0.0192%:** 0.0155%*:* 0.0186%** 0.0122%** 0.0158%**
g (0.00670) (0.00388) (0.00464) (0.00324) (0.00176)
0.0225%** 0.0105%** 0.0153%** 0.012]%** 0.0183***
s (0.00688) (0.00391) (0.00470) (0.00328) (0.00176)
0.0135* 0.0134%** 0.0115%* 0.0176%** 0.0187%**
T (0.00696) (0.00396) (0.00473) (0.00329) (0.00177)
0.0733%:** 0.0703**:* 0.0729%** 0.0702%** 0.0670%**
¢ (0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
5,(3) 0.182%*:* 0.187*** 0.18]*** 0.187%** 0.185%:*:*
(0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
Constant 6.392 %% 5.982%** 6.394%**:* 5.984**:* 6.014***
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146
o FHANE AYshd v 25 AA, B R&DFAF A ANkA o R 7]
Qo mEAES T G & B G 2o® tehte



B gelgk 5= Q1S 1570 B8 6071 FAA5(y) T 40719 A
o7 F&A Koz eSS

— <3 18-2>° A R&DFA A ¥o] 7|9 1gol A AE AN

)
o
offt
é
_u
O

— 27 A R&DFAF Aol 1% F7Feks A% 7199 wsAAdS 4
W Eete] AA 0.0404% =7F 33 d A ou A9 0.0799% =7} 43 A
L 0.0603% =7} 59 AL 0.0708% =7} Ao®E YEhS

<¥ 18-2> & R&DFAIL 7|¥e| 3 MMl ojx= =2

714
R&DFA} AE R&DFAF A a3
By a3 _
A A . . Y A4
¢ Y ¥ g g/ oo iNen A ks
! 2 s Yttt B
la 0.0845 | 0.0073 | 0.0158 | 0.0271 | 0.0170 0.0672
. 1b 0.0791 | 0.0012 | -0.0052 | -0.0060 | 0.0129 0.0029
X]‘;J lc 0.0783 | -0.0096 | -0.0065 | -0.0157 | -0.0029 -0.0347 0.0267
S 1d 0.0747 | -0.0110 | -0.0174 | 0.0166 | 0.0117 -0.0001
le 0.0728 | 0.0239 | 0.0351 | 0.0179 | 0.0211 0.0980
2a 0.0787 | 0.0038 | 0.0152 | 0.0202 | 0.0252 0.0644
2d | 2b 0.0777 | 0.0104 | 0.0008 | 0.0069 | 0.0035 0.0217 0.0404
29 | 2 0.0740 | -0.0008 | -0.0001 | -0.0022 | -0.0059 -0.0090 :
2d 0.0708 | 0.0193 | 0.0191 | 0.0235 | 0.0227 0.0846
34 3a 0.0768 | 0.0210 | 0.0281 | 0.0305 | 0.0307 0.1103
X]‘;J 3b 0.0733 | 0.0209 | 0.0192 | 0.0225 | 0.0135 0.0761 0.0799
S 3 0.0703 | 0.0138 | 0.0155 | 0.0105 | 0.0134 0.0532
4d | 4a 0.0729 | 0.0212 | 0.0186 | 0.0153 | 0.0115 0.0666 0.0603
29 | 4b 0.0702 | 0.0120 | 0.0122 | 0.0121 | 0.0176 0.0539 :
sd
24 5a 0.0670 | 0.0180 | 0.0158 | 0.0183 | 0.0187 0.0708 0.0708
el
At 0.0747 | 0.0101 | 0.0111 | 0.0132 | 0.0140 0.0484

o =4, 85 R&DFA A3} 7771 e] 2] R&DFAZF 7199 hs YAk
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a3} FQl 004848 Z ZofM gD = 9l 5, 7199 A
&DFAZE 1% S7Fehs 7 7199 w8 8Ade 0.0747% 7t
sh= Hb, A% R&DFA Aol 1% F7keke A9 7199 =it
0.0484% 71t A9
olfti= 7ol AHAH o= R&DFAE ART w HH o FAES}
= AEAeE A & AR AR R&DFA Alde gHow
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20

o2 e,
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- 343 AA wEAe BE B
S(NDDUM)® FdA521 09 F9+=
o] s, 3709 FAEAE =)
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55 A ZFR&DFAVL 7|HR&DFA| OjX|= &itof ofst &FZAun}

O A4 7Y A Rof AR R&D T4 7y vs. +FE=a T

<BZ A-la> MA w2 AMY 2odlM MF R&D FA7F 7|9 R&D FXtof o x|=
s s vs. +E &Y

e (1) () (€) (4) &)
nd la In prd | nd 1b In prd | nd Ic In prd | nd 1d In prd | nd le In prd
He In prd

3 0.476%** 0.500%** 0.476*** 0.446%*** 0.392%**

! (0.0135) (0.0178) (0.0165) (0.0145) (0.00865)

3 0.735%** 0.613%*** 0.557*** 0.489%** 0.476%***

2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)

3 0.832%** 0.719%*** 0.629%*** 0.711%** 0.567***

3 (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)

3 0.941%*** 0.790%** 0.858*** 0.765%** 0.554%**

4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)

3 1.022%** 1.020%** 0.902%*** 0.736%*** (0.533%**

§ (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936%*** 0.119%*** 0.132%** 0.122%** 0.0419%**

N (0.00800) (0.0106) (0.00932) (0.00784) (0.00417)
0.0713%*** 0.0964*** 0.114%*** 0.0771%*** 0.0416%***

K (0.00811) (0.0108) (0.00934) (0.00801) (0.00408)
0.0621*** 0.0871%*** 0.0629%** 0.0484*** 0.0462%**

s (0.00820) (0.0107) (0.00968) (0.00828) (0.00407)
0.0579%*** 0.0556%*** 0.0428*** 0.0473%*** 0.0424%**

T (0.00826) (0.0110) (0.0101) (0.00851) (0.00413)
0 0.0100 -0.0497 -0.0367 -0.0384%* -0.0227***
(0.0251) (0.0789) (0.0322) (0.0196) (0.00659)

5, (=< 0.170%*** 0.166%*** 0.150%*** 0.133%*** 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)

8, (A 0.628*** 0.586%*** 0.572%** 0.559%** 0.538***
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)

5,33 0.0192%*** 0.0230%*** 0.0245%** 0.0260*** 0.0267***
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)

Constant 1.576%** 1.898*** 2.288*** 2.666*** 2.922%*%*
(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)

Observations 225,351 263,025 302,787 343,425 383,690

R-squared 0.079 0.071 0.068 0.065 0.069

F L () EFA,

2. wkx p<0.01, ** p<0.05, * p<0.1
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<R E A-1b> 72 TAHAIY ZokoflA HF R&D FAJL 7|¥ R&D FAto| o|x|&

21 223 vs. +E &Y

EA%) (6) @) ®) (€)) (10)
nd 2a In prd | nd 2b In prd | nd 2¢ In prd | nd 2d In prd | nd 3a In prd
Hpr In_prd
3 0.473%%% 0.505%** 0.467#%* 0.428*** 0.466***
! (0.0137) (0.0158) (0.0145) (0.00970) (0.0143)
3 0.633#** 0.584*** 0.519%#* 0.581%#** 0.599%***
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.738#** 0.654*** 0.743%#* 0.640%** 0.657***
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.809%#** 0.881%*** 0.785%#* 0.622%** 0.882%***
4 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%** 0.921%*** 0.756%** 0.590%** 0.922%%*
§ (0.0360) (0.0344) (0.0334) (0.0333) (0.0343)
0.0797*** 0.0936%** 0.0815%** 0.0249%*** 0.0501***
k (0.00688) (0.00848) (0.00713) (0.00408) (0.00610)
0.0641%** 0.0703%** 0.0478*++* 0.0261*** 0.0509%**
K (0.00699) (0.00860) (0.00739) (0.00408) (0.00626)
0.0546%*** 0.0368*** 0.0291*#* 0.0231*** 0.0247***
ki (0.00711) (0.00880) (0.00750) (0.00412) (0.00633)
0.0309%*** 0.0212%** 0.0337#:4:% 0.0243*** 0.0126*
k& (0.00727) (0.00893) (0.00757) (0.00417) (0.00648)
0 -0.0149 -0.0180 -0.0338** -0.0104* -0.00582
(0.0166) (0.0231) (0.0146) (0.00627) (0.00919)
5, (M Ze 0.166%** 0.150%** 0.132%#* 0.120%*** 0.149%**
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
S (E - 0.580%** 0.569*** 0.556%** 0.534#* 0.563***
2( o A}X]'T)
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
G 0.0228*** 0.0241%** 0.0253%:#:* 0.0258*** 0.0243%:**
(0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
1.908%** 2.297H%% 2.697H%* 2.997%** 2.329%4%
Constant
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067

F L ()e ZFA

2. wek p<0.01, =+ p<0.05, * p<0.1
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<FRE A-1c> 72 MA ALY ZofolAM EF R&D FA7F 7IY9 R&D FXAof o|x|=
21 FelEnt vs. +REY
EA%) (1D (12) (13) (14) (15)
nd 3b In prd | nd 3c In prd | nd 4a In prd | nd 4b In prd | nd 5a In prd
Hpr In_prd
3 0.463%** 0.455%** 0.456*** 0.451%** 0.453%**
! (0.0162) (0.0109) (0.0122) (0.00984) (0.00609)
3 0.527#** 0.618%** 0.539%#* 0.632%** 0.636%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.748*** 0.670%** 0.761%** 0.680%*** 0.694***
3 (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789%#** 0.649*** 0.802%##* 0.660%*** 0.677***
4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762%** 0.610%** 0.772%%% 0.622%** 0.639***
§ (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
0.0655%** 0.0145%** 0.0483%#* 0.00473 -0.000567
k (0.00698) (0.00405) (0.00477) (0.00341) (0.00183)
0.0316%** 0.0130%** 0.0214*+* 0.00841** -0.00104
K (0.00709) (0.00406) (0.00489) (0.00338) (0.00183)
0.0186** 0.0100%** 0.0127** 0.00628* 0.00105
ki (0.00728) (0.00409) (0.00495) (0.00343) (0.00183)
0.0146** 0.0153%** 0.0172%** 0.00822** 0.00364**
k& (0.00738) (0.00414) (0.00499) (0.00343) (0.00184)
0 -0.0125 -0.00682 -0.0118 -0.00638 -0.000881
(0.0139) (0.00488) (0.00727) (0.00421) (0.00183)
5, (M Ze 0.132%%* 0.117%** 0.131%*** 0.117%*** 0.117%**
(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
8,(EA ) 0.553#** 0.536%** 0.549%#* 0.533#** 0.496***
(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
G 0.0252%#** 0.02571%** 0.0246*** 0.0247*** 0.0223%:**
(0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
Constant 2.715%** 3.043%* 2.728%%* 3.055%** 3.169%**
(0.0602) (0.0572) (0.0601) (0.0572) (0.0569)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.074

F L ()e ZFA

2. wek p<0.01, =+ p<0.05, * p<0.1
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O YAY w4 AR o 45 R&D FAR] 1Y vs. TEHEY

<FE A-2a> CIXE wE At 2obllM FH R&D FAt7F 7| R&D FAfo o|x[&

g1 P& vs. FEEL

o @) () (€) 4) ®)
dnd l1a In prd | dnd 1b In prd | dnd Ic In prd | dnd 1d In prd | dnd le In prd
W In_prd
3 0.476%** 0.500%*** 0.475%** 0.445%** 0.390%**
! (0.0134) (0.0178) (0.0165) (0.0145) (0.00863)
3 0.735%** 0.613*** 0.557*** 0.489%** 0.476%***
2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)
3 0.832%** 0.719%*** 0.629%*** 0.711%** 0.568***
s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)
3 0.941%*** 0.790%*** 0.858*** 0.765%** 0.554%**
4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)
3 1.022%** 1.020%*** 0.902%*** 0.737*** (0.534%**
0 (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936%*** 0.119%*** 0.132%** 0.122%** 0.0413***
N (0.00800) (0.0106) (0.00932) (0.00784) (0.00416)
0.0713*** 0.0964*** 0.114%*** 0.0766*** 0.0407***
72 (0.00811) (0.0108) (0.00934) (0.00800) (0.00407)
0.0621*** 0.0871*** 0.0626*** 0.0476%*** 0.0456%***
s (0.00820) (0.0107) (0.00967) (0.00827) (0.00406)
0.0579*** 0.0549*** 0.0421*** 0.0460%*** 0.0418***
N (0.00826) (0.0109) (0.00999) (0.00848) (0.00412)
0 0.0152 -0.0931 -0.0519 -0.0298 -0.0237%*
(0.0410) (0.239) (0.0515) (0.0254) (0.00978)
5, (= 0.170%*** 0.166*** 0.150%*** 0.133%** 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)
5, (EAA5) 0.628*** 0.586%*** 0.572%** 0.559%** (0.538***
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)
CE) 0.0192%*** 0.0230%*** 0.0245%** 0.0260%*** 0.0267***
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)
Constant 1.576%** 1.898%*** 2.288*** 2.666%** 2.923%**
(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.079 0.071 0.068 0.065 0.069

F L ()= A,

2. wxx p<0.01, **+ p<0.05, * p<0.1

7= 4129




<FE A-2b> C{Xd FE

AlY Z2OokoflM H&E R&D FA7L 7|¥ R&D FAtol| ofx|&

gk 23 vs. +E &Y

g (©) @) ®) (€) (10)
T dnd 2a In prd | dnd 2b In prd | dnd 2¢ In prd | dnd 2d In prd | dnd 3a In prd
Hrr In_prd
3 0.471%** 0.504*** 0.466%** 0.427%** 0.465%**
! (0.0135) (0.0158) (0.0144) (0.00966) (0.0142)
3 0.633%** 0.584*** 0.519%%* 0.581%** 0.599%**
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.737%** 0.654*** 0.743%** 0.640%** 0.657***
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.809%** 0.881%** 0.785%** 0.622%** 0.882%**
4 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%** 0.922%** 0.756%** 0.590%** 0.922%**
b (0.0360) (0.0343) (0.0334) (0.0333) (0.0343)
0.0797*** 0.0936%** 0.0815%** 0.0245%** 0.0501***
n (0.00688) (0.00848) (0.00713) (0.00408) (0.00610)
0.0641%** 0.0703%** 0.0473%** 0.0256%** 0.0509%**
72 (0.00699) (0.00860) (0.00738) (0.00407) (0.00626)
0.0546%** 0.0370%** 0.0286*** 0.0227%** 0.0245%**
s (0.00711) (0.00882) (0.00748) (0.00411) (0.00632)
0.0307*** 0.0208** 0.0326%** 0.0239%** 0.0123*
T (0.00727) (0.00889) (0.00754) (0.00416) (0.00647)
0 -0.0124 -0.0369 -0.0371* -0.00630 -0.00278
(0.0266) (0.0423) (0.0190) (0.0102) (0.0129)
5, (M Z) 0.166%** 0.150%** 0.132%%** 0.120%** 0.149***
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
5. e 0.580%** 0.569%** 0.556%** 0.534%** 0.563%**
2( o /\]'X]'T)
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
5,(2) 0.0228%** 0.0241%** 0.0253%** 0.0258*** 0.0243%**
(0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
1.908*** 2.296%** 2.697*** 2.997*** 2.320%%*
Constant
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067

F 1 ()= EFFeA

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<R E A-2c> CIXE 7Y ALY ZOofoAM HEF

R&D

FX7F 719 R&D

FXtof o|x[&

gaf: FelET vs. FEED
o (11 (12) (13) (14) (15)
dnd 3b In prd | dnd 3c In prd | dnd 4a In prd | dnd 4b In prd | dnd 5a In prd
Hpr In_prd
3 0.462%** 0.452%** 0.453%** 0.449%** 0.452%**
! (0.0161) (0.0107) (0.0120) (0.00974) (0.00597)
3 0.527%** 0.618%** 0.539%** 0.632%** 0.635%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.748%** 0.670%** 0.761%%* 0.680%** 0.694%**
3 (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789%** 0.649%** 0.802%** 0.660%** 0.677***
4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762%** 0.610%** 0.772%%* 0.623%** 0.639%**
b (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
0.0655%** 0.0142%** 0.0483%** 0.00440 -0.000648
n (0.00698) (0.00405) (0.00477) (0.00340) (0.00183)
0.0310%** 0.0125%** 0.0214%** 0.00814** -0.00111
72 (0.00706) (0.00405) (0.00489) (0.00338) (0.00183)
0.0180%* 0.00950%* 0.0125%* 0.00596* 0.000978
s (0.00725) (0.00409) (0.00495) (0.00342) (0.00183)
0.0140* 0.0148%** 0.0168%** 0.00793** 0.00354*
T (0.00734) (0.00413) (0.00499) (0.00343) (0.00183)
0 -0.00531 0.00245 -0.00937 0.000406 0.00183
(0.0252) (0.00767) (0.0110) (0.00770) (0.00339)
5, (M Z) 0.132%** 0.117%** 0.131%** 0.117*** 0.111%**
(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
5. e 0.553%** 0.536%** 0.549%** 0.533%** 0.496%**
2( o /\]'X]'T)
(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
5,(32) 0.0252%*** 0.0251*** 0.0246*** 0.0247*** 0.0223***
3 (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
2. 715%%* 3.043%** 2.729%** 3.055%** 3.169%**
Constant
(0.0602) (0.0572) (0.0601) (0.0572) (0.0568)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.074
F 1 ()= EF07,

2. xxx p<0.01, *+ p<0.05, * p<0.1

75 4131




O J2974E AFY BoF A4 R&D T4 41ad} vs. +E5ad

<EE A-3a> 18 7Y Al
5

=0t M M5 R&D FXAt7F 7| R&D FAtof| O|X[=
f: s vs. +E &

(D @ (€)) 4) Q)
T
gnd la In prd | gnd 1b In prd | gnd lc In prd | gnd 1d In prd | gnd le In prd
W In_prd
3 0.476%** 0.500%** 0.475%** 0.446%** 0.390%**
! (0.0134) (0.0178) (0.0165) (0.0144) (0.00862)
3 0.735%** 0.613%** 0.557%** 0.489*** 0.476%**
2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)
3 0.832%** 0.719%** 0.629%+* 0.711*** 0.568***
s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)
3 0.941%** 0.790%** 0.858%** 0.765%** 0.554***
! (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)
3 1.022%%* 1.020%** 0.902%** 0.737*** 0.533%**
° (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936%** 0.119%** 0.132%*% 0.122%** 0.0415%**
N (0.00800) (0.0106) (0.00932) (0.00784) (0.00416)
0.0713%** 0.0964*** 0.114%** 0.0769%** 0.0411%**
K (0.00811) (0.0108) (0.00934) (0.00801) (0.00408)
0.0621*** 0.0871%** 0.0624*** 0.0476%** 0.0458***
ki (0.00820) (0.0107) (0.00967) (0.00826) (0.00407)
0.0579%** 0.0555%** 0.0418%** 0.0459%** 0.0420%**
™ (0.00826) (0.0110) (0.0100) (0.00844) (0.00412)
0 0.00672 -0.0443 -0.0260 -0.0477 -0.0206**
(0.0313) (0.0835) (0.0406) (0.0297) (0.00850)
5, (Z 0.170%** 0.166%** 0.150%** 0.133*** 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)
5 e 0.628%** 0.586%** 0.572%** 0.559%** 0.538%**
2( (o) }\]'x]—T)
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)
G 0.0192%** 0.0230%** 0.0245%** 0.0260%** 0.0267***
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)
1.576%** 1.898*** 2.288%** 2.666%** 2.922%**
Constant
(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.079 0.071 0.068 0.065 0.069

F L ()= A,

2. wx p<0.01, *+ p<0.05, * p<0.1
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2. xxx p<0.01, *+ p<0.05, * p<0.1

<R E A-3p> 18 FZ Al 2ol HF RED FXIF 719 R&D FAto| olxlE
23 FelEgnt vs. REY
o (6) Q) ® (€)) (10)
- gnd 2a In prd | gnd 2b In prd | gnd 2¢ In prd | gnd 2d In prd | gnd 3a In prd
Hpr In_prd
3 0.472%** 0.504#+** 0.465%** 0.428*** 0.465%**
! (0.0136) (0.0158) (0.0144) (0.00965) (0.0141)
3 0.633#** 0.584#+** 0.519%** 0.581%*** 0.599%***
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.738#** 0.654*** 0.743%** 0.640%** 0.657***
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.809%*** 0.8817#** 0.785%** 0.622%** 0.882%***
4 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%4* 0.921%#%* 0.756%** 0.590%** 0.922%%*
’ (0.0360) (0.0344) (0.0334) (0.0333) (0.0343)
~ 0.0797*** 0.0936%*** 0.0815%** 0.0248*** 0.05071***
! (0.00688) (0.00848) (0.00713) (0.00408) (0.00610)
" 0.0641*** 0.0703#** 0.0464**+* 0.0260%** 0.0509%**
2 (0.00699) (0.00860) (0.00736) (0.00407) (0.00626)
~ 0.0546*** 0.0363#** 0.0284*++* 0.0229%** 0.0248***
s (0.00711) (0.00877) (0.00749) (0.00411) (0.00633)
~ 0.0308*** 0.0208** 0.0328*** 0.0242%** 0.0126*
4 (0.00726) (0.00892) (0.00756) (0.00417) (0.00649)
0 -0.0158 -0.00974 -0.0268 -0.0121 -0.00839
(0.0209) (0.0273) (0.0220) (0.00771) (0.0127)
5, (2= 0.166*** 0.150%** 0.132%#* 0.120%** 0.149%**
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
8, (EAHA) 0.580%** 0.569%** 0.556%** 0.534*%* 0.563***
20 ° (0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
NGE) 0.0228*** 0.0241#** 0.0253%:*:* 0.0259%** 0.0243%**
s (0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
Constant 1.908%** 2.207#%% 2.697H%* 2.997H4* 2.329%%%
ons (0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067
1 ()= JL"‘»'—X]'

75 4133




<2# A-3c> 1% WY Al Z2oldM HE R&D FAt 7| R&D FAtol o|x|=
g1 FelEt vs. =53
(11) (12) (13) (14) (15)
j=]
T gnd 3b In prd | gnd 3¢ In prd | gnd 4a In prd | gnd 4b In prd | gnd 5a In prd
Hrr In_prd
3 0.463%** 0.455%** 0.455%** 0.451%** 0.454%**
! (0.0161) (0.0108) (0.0120) (0.00978) (0.00604)
3 0.527%** 0.618%** 0.539%** 0.632%** 0.636%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.747%%* 0.669%** 0.761%%* 0.680%** 0.694%**
3 (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789%** 0.649%** 0.802%** 0.660%** 0.677%**
4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762%** 0.610%** 0.772%%* 0.622%** 0.639%**
b (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
~ 0.0655%** 0.0145%** 0.0483%** 0.00474 -0.000546
! (0.00698) (0.00405) (0.00477) (0.00340) (0.00183)
o 0.0316%** 0.0130%** 0.0214%** 0.00848** -0.00101
2 (0.00709) (0.00405) (0.00489) (0.00338) (0.00183)
~ 0.0187** 0.00996** 0.0127%* 0.00635* 0.00108
s (0.00728) (0.00408) (0.00495) (0.00343) (0.00183)
5 0.0147** 0.0153%** 0.0174%** 0.00828** 0.00368**
4 (0.00739) (0.00413) (0.00500) (0.00343) (0.00184)
0 -0.0152 -0.0113* -0.0136 -0.00883* -0.00171
(0.0165) (0.00594) (0.00929) (0.00490) (0.00207)
5, (=) 0.132%** 0.117%%* 0.131%%* 0.117*** 0.111%**
! B (0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
5, (BRI 0.553%** 0.536%** 0.549%** 0.533%** 0.496%**
200 (0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
5,(32) 0.0252%** 0.0251%** 0.0246%** 0.0247%** 0.0223%**
S (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
Constant 2.715%** 3.043%** 2.728%** 3.055%** 3.168%**
(0.0602) (0.0572) (0.0601) (0.0572) (0.0569)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.074

F 1 ()= EFFeA

2. wxk p<0.01, *+ p<0.05, * p<0.1

134 » REDFAte| QIZHEAL ZX Gt 47




0O R&D ATFdAE AR R&D FAFe FQlad) vs. 7253

<BEE A-da> 7| ZATF Ao HE R&D F£X7I 7| R&D S Aol ojxle& &1k
Holgn vs. +E5 1}

e M @ (€) 4) ®)
brd 1a In prd | brd 1b In prd | brd 1c In prd | brd 1d In prd | brd le In prd
WY In_prd

3 0.482%** 0.508*** 0.479%** 0.450%** 0.397***

! (0.0138) (0.0182) (0.0166) (0.0146) (0.00870)

3 0.735%** 0.613%*** 0.557*** 0.489%*** 0.476%***

2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)

3 0.832%** 0.719%*** 0.629%*** 0.711%** 0.567***

s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)

3 0.941*** 0.790%** 0.858%*** 0.765%** 0.553***

4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)

3 1.022%** 1.020%** 0.902%*** 0.736%** (0.533%***

i (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936*** 0.119%*** 0.132%** 0.122%** 0.0422%**

N (0.00800) (0.0106) (0.00932) (0.00784) (0.00416)
0.0713*** 0.0964*** 0.114%** 0.0767*** 0.0432%**

K (0.00811) (0.0108) (0.00934) (0.00800) (0.00409)
0.0621*** 0.0871%*** 0.0633*** 0.0476%*** 0.0477***

s (0.00820) (0.0107) (0.00968) (0.00825) (0.00408)
0.0579*** 0.0554%** 0.0436*** 0.0473%** 0.0441%***

T (0.00826) (0.0109) (0.0100) (0.00847) (0.00414)
0 -0.0270 -0.0582%* -0.0571%* -0.0489%** -0.0324%**
(0.0191) (0.0307) (0.0262) (0.0185) (0.00532)

5, (2=t 0.170%*** 0.166*** 0.150%*** 0.133*** 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)

5, (EAA) 0.628*** 0.586%*** 0.572%** 0.559%*** 0.538***
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)

CE) 0.0192%*** 0.0230%*** 0.0245%*** 0.0260%*** 0.0267***
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)

Constant 1.576%** 1.898*** 2.288%*** 2.666%** 2.921%**
(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)

Observations 225,351 263,025 302,787 343,425 383,690

R-squared 0.079 0.071 0.068 0.065 0.069

F L ()= A,

2. wxx p<0.01, **+ p<0.05, * p<0.1
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<EE A-4b> 7| ZAT

Tolgnt vs. FEEDL
R (6) ™ ®) (€)) (10)
brd 2a In prd | brd 2b In prd | brd 2¢ In prd | brd 2d In prd | brd 3a In prd
H In_prd
3 0.478*** 0.506%** 0.471%** 0.435%** 0.467%%*
! (0.0141) (0.0161) (0.0146) (0.00985) (0.0145)
3 0.633%** 0.584#** 0.519%** 0.58 1% 0.599%4*
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.738*** 0.654*** 0.743%** 0.640%** 0.657***
s (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.809%*** 0.8817#** 0.785%** 0.622%** 0.882%4:*
: (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%:%* 0.921#** 0.756%** 0.590%** 0.922%4:*
§ (0.0360) (0.0343) (0.0334) (0.0333) (0.0343)
0.0797*** 0.0936*** 0.0815%** 0.0255%** 0.0501 %+
N (0.00688) (0.00848) (0.00713) (0.00408) (0.00610)
0.0641*** 0.0703%** 0.0463%** 0.0263#** 0.0509%**
K (0.00699) (0.00860) (0.00735) (0.00407) (0.00626)
0.0546*** 0.0368*** 0.0288*** 0.0234##* 0.0245%**
ki (0.00711) (0.00879) (0.00748) (0.00411) (0.00632)
0.0308*** 0.0209** 0.0330%** 0.0252%#** 0.0127**
N (0.00726) (0.00889) (0.00754) (0.00417) (0.00649)
0 -0.0215* -0.0162 -0.0379%** -0.0206%** -0.00863
(0.0126) (0.0173) (0.0143) (0.00491) (0.00993)
5, (2 e) 0.166%** 0.150%** (0.132%** 0.120%*** 0.149%***
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
5. (% o 0.580%*** 0.569#** 0.556%** 0.534#* 0.563%**
L (EAA)
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
5,() 0.0228*** 0.0241 %% 0.0253%** 0.0258#** 0.0243%**
s (0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
1.908*** 2.207H%% 2.697H4* 2.998#** 2.320%%%
Constant
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067

T L ()2 EZFA,

2. wxk p<0.01, =+ p<0.05, * p<0.1
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<BE A4c> 7| ZAF chAHOM HE R&D FX7F 7|9 R&D FAbo| o|x|= &1k
+olgn vs. +E5 1}

R (1D (12) (13) (14) (15)
brd 3b In prd | brd 3c In prd | brd 4a In prd | brd 4b In prd | brd 5a In prd
H In_prd
3 0.465%** 0.459%*x* 0.456%*** 0.458*** 0.456%***
! (0.0166) (0.0111) (0.0124) (0.0101) (0.00643)
3 0.527*** 0.618%*** 0.539%*x* 0.632%** 0.636%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.748*** 0.669*** 0.761%*** 0.680%*** 0.694**x*
s (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789*** 0.649%** 0.802%*** 0.660*** 0.677#%*
: (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762%** 0.610%** 0.772%** 0.622%** 0.639%*x*
§ (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
0.0655*** 0.0145%** 0.0483*** 0.00497 -0.000577
N (0.00698) (0.00405) (0.00477) (0.00340) (0.00183)
0.0311%** 0.0131%%* 0.0213*** 0.00869** -0.00105
K (0.00706) (0.00405) (0.00488) (0.00338) (0.00183)
0.0182%* 0.0103** 0.0128*** 0.00642* 0.00105
ki (0.00726) (0.00409) (0.00495) (0.00343) (0.00183)
0.0142%* 0.0157%** 0.0173*** 0.00855%** 0.00365**
N (0.00735) (0.00414) (0.00500) (0.00343) (0.00183)
0 -0.00694 -0.00875** -0.00824 -0.0101*** -0.00203
(0.00957) (0.00395) (0.00598) (0.00316) (0.00135)
S (mlZ=on 0.132%** 0.117%%* 0.131%** 0.117%%* 0.111%%*
1(UH€ —1)
(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
5 (A AL 0.553*** 0.536%** 0.549%** 0.533**x* 0.496%**
L(EAA)
(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
5,(212) 0.0252%** 0.0251%** 0.0246%** 0.0247%** 0.0223%**
s (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
2.715%** 3.043%** 2.728%** 3.055%** 3.169%**
Constant
(0.0602) (0.0572) (0.0601) (0.0572) (0.0568)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.074

F L () EZF4,

2. wxk p<0.01, =+ p<0.05, * p<0.1

75 4137



O &7 @A FF R&D FAFS] R1ay) vs. 7587
<R E A-ba> SEAHT CAHOAM HFE R&D FA7F 719 R&D F Ao o|x&= Fak:
Telext vs. +EED
o M () (€) 4) ®)
app la In prd | app 1b In prd | app Ic In prd | app 1d In prd | app le In prd
W In_prd
3 0.480%** 0.501%** 0.479%** 0.448%** 0.393***
! (0.0138) (0.0180) (0.0166) (0.0145) (0.00869)
3 0.735%** 0.613%** 0.557*** 0.489%** 0.476%**
2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)
3 0.832%** 0.719%** 0.629%** 0.711%%* 0.568%***
s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)
3 0.941%** 0.790%** 0.858%** 0.765%** 0.554%***
4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)
3 1.022%%* 1.020%** 0.902%** 0.736%** 0.533%**
0 (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936*** 0.119%** 0.132%%** 0.122%%* 0.0418%**
N (0.00800) (0.0106) (0.00932) (0.00784) (0.00416)
0.0713*** 0.0964%** 0.114%** 0.0772%** 0.0415%**
K (0.00811) (0.0108) (0.00934) (0.00801) (0.00408)
0.0621*** 0.0871#** 0.0643%** 0.0485%** 0.0466%**
s (0.00820) (0.0107) (0.00971) (0.00827) (0.00408)
0.0579*** 0.0553%** 0.0452%%* 0.0475%** 0.0430%**
T (0.00826) (0.0109) (0.0101) (0.00850) (0.00415)
0 -0.0146 -0.0197 -0.0463** -0.0373** -0.0169%**
(0.0177) (0.0374) (0.0202) (0.0162) (0.00539)
5, () Ze! 0.170%** 0.166*** 0.150%** 0.133%%* 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)
5. (= e 0.628%** 0.586%** 0.572%** 0.559%** 0.538%**
2( °© /\}'Z]—T)
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)
5,(3) 0.0192%** 0.0230%** 0.0245%%* 0.0260%** 0.0267%**
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)
1.576%** 1.898*** 2.288%** 2.665%** 2.921%%*
Constant
(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.079 0.071 0.068 0.065 0.069

F L ()= A,

2. wx p<0.01, ** p<0.05, * p<0.1
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AT cHAHOAM HE R&D FA7F 71Y
+elga vs, +E5 1}

R&D FAtof| o|x|= ZFuk:
Inl

o (6) Q) ® (&) (10)
app 2a In prd | app 2b In prd | app 2c In prd | app 2d In prd | app 3a In prd
Hpr In_prd

3 0.472%** 0.507#** 0.469%#* 0.433%%* 0.473%*
! (0.0140) (0.0162) (0.0145) (0.00984) (0.0147)
3 0.633#** 0.584#+** 0.519%** 0.581%*** 0.599%***
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.737#%* 0.654*** 0.743%** 0.640%** 0.657***
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.809%*** 0.8817#** 0.785%** 0.622%** 0.882%***
4 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%4* 0.921%#%* 0.756%** 0.590%** 0.922%%*
’ (0.0360) (0.0343) (0.0334) (0.0333) (0.0343)
0.0797*** 0.0936%*** 0.0815%** 0.0253%:** 0.0500%**
" (0.00688) (0.00848) (0.00713) (0.00409) (0.00610)
0.0641*** 0.0703#** 0.0469%*+* 0.0269%** 0.0509%**
K (0.00699) (0.00860) (0.00736) (0.00409) (0.00626)
0.0546*** 0.0361#** 0.0295%** 0.0239%:** 0.0253%**
ki (0.00711) (0.00877) (0.00750) (0.00413) (0.00633)
0.0307*** 0.0212%** 0.0341%** 0.02571%** 0.0136%*
" (0.00726) (0.00890) (0.00758) (0.00418) (0.00650)
0 -0.00603 -0.0204 -0.0352%** -0.0141%** -0.0144*
(0.0142) (0.0191) (0.0140) (0.00450) (0.00785)
5, (2= 0.166*** 0.150%** 0.132%#* 0.120%** 0.149%**
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
8, (EA ) 0.580%** 0.569%** 0.556%** 0.534*%* 0.563***
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
5,3 ) 0.0228*** 0.0241#** 0.0253%:*:* 0.0258*** 0.0243%**
(0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
Constant 1.908%** 2.207#%% 2.697H%* 2.996%#* 2.329%%%
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)

Observations 263,025 302,787 343,425 383,690 302,787

R-squared 0.073 0.067 0.063 0.065 0.067

L

7 1L ()e ZFoA,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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<RF A-5c> S8EHUT AHMAM HE R&D FA7F 7| R&D FAbo| o|x|& F2k

Felgnt vs, +EF
Ep (11 (12) (13) (14) (15)
- app 3b In prd | app 3c In prd | app 4a In prd | app 4b In prd | app Sa In prd
Hpr In_prd

3 0.466%** 0.457%** 0.448%** 0.453%** 0.456%**

! (0.0168) (0.0111) (0.0128) (0.0103) (0.00657)

3 0.527%** 0.618%** 0.539%** 0.632%** 0.636%**

2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)

3 0.748%** 0.670%** 0.761%%* 0.680%** 0.694%**

3 (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)

3 0.789%** 0.649%** 0.802%** 0.660%** 0.677***

4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)

3 0.762%** 0.610%** 0.772%%* 0.623%** 0.639%**

b (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)

0.0655%** 0.0146%** 0.0483%** 0.00451 -0.000615

n (0.00698) (0.00405) (0.00477) (0.00340) (0.00183)

0.0315%** 0.0131%%* 0.0213%** 0.00830** -0.00106

72 (0.00709) (0.00406) (0.00488) (0.00338) (0.00183)

0.0186%* 0.0101%* 0.0127%* 0.00627* 0.00107

s (0.00728) (0.00409) (0.00495) (0.00343) (0.00183)

0.0146%* 0.0157%** 0.0170%** 0.00831%** 0.00369**

T (0.00738) (0.00415) (0.00499) (0.00344) (0.00184)

0 -0.00666 -0.00737* 0.00348 -0.00316 -0.00131

(0.00782) (0.00407) (0.00525) (0.00279) (0.00125)

5, (M Z) 0.132%** 0.117%%* 0.131%%* 0.117*** 0.111%**

(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)

5, (B 0.553%** 0.536%** 0.549%** 0.533%** 0.496%**

(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)

5,(2) 0.0252%** 0.0251%** 0.0246%** 0.0247%** 0.0223%**

(0.00128) (0.00119) (0.00128) (0.00119) (0.00119)

Constant 2.715%** 3.043%** 2.728%** 3.056%** 3.169%**

(0.0602) (0.0572) (0.0601) (0.0572) (0.0568)

Observations 343,425 383,690 343,425 383,690 383,690

R-squared 0.062 0.063 0.064 0.063 0.074

L

7 1L ()e ZFoA,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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o /WA wA AH R&D FAFY FEH vs. EEY

<2 F A-6a> JNYAT ctAHoM HE R&D FA7F 7| R&D £AMo| o|x|= g3k
Tolsn vs. 551}

e @) () (€) 4) ®)
dev la In prd | dev 1b In prd | dev 1c In prd | dev 1d In prd | dev le In prd
W In_prd

3 0.458%*** 0.532%** 0.519%*** 0.525%** 0.427%**

! (0.0237) (0.0278) (0.0255) (0.0223) (0.0130)

3 0.735%** 0.613*** 0.558*** 0.490*** 0.474%**

2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)

3 0.832%** 0.719%*** 0.629%*** 0.710%*** 0.566%***

s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)

3 0.941%*** 0.790%*** 0.858*** 0.764%** (0.553%**

4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)

3 1.022%** 1.020%*** 0.902%*** 0.736%*** (0.533%**

0 (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.0936%*** 0.119%*** 0.132%** 0.122%** 0.0443***

N (0.00800) (0.0106) (0.00932) (0.00784) (0.00424)
0.0713*** 0.0964*** 0.114%*** 0.0863*** 0.0443***

72 (0.00811) (0.0108) (0.00934) (0.00827) (0.00419)
0.0621*** 0.0871*** 0.0679*** 0.0587*** 0.0495%**

s (0.00820) (0.0107) (0.00999) (0.00862) (0.00420)
0.0579*** 0.0593*** 0.0488*** 0.0560%*** 0.0451***

N (0.00826) (0.0113) (0.0105) (0.00874) (0.00423)
0 0.0107 -0.0213 -0.0266%* -0.0437%** -0.0161%**
(0.0111) (0.0140) (0.0117) (0.00923) (0.00410)

5, (= 0.170%*** 0.166*** 0.150*** 0.133%** 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)

5, (EAA5) 0.628*** 0.586%*** 0.572%** 0.559%** (0.538***
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)

CE) 0.0192%*** 0.0230*** 0.0245%** 0.0260%*** 0.0266***
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)

Constant 1.576%** 1.898*** 2.287*** 2.665%** 2.921***

(0.0770) (0.0700) (0.0642) (0.0601) (0.0570)

Observations 225,351 263,025 302,787 343,425 383,690

R-squared 0.079 0.071 0.068 0.065 0.069

F L ()= A,

2. wx p<0.01, ** p<0.05, * p<0.1
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<82 Z A-6b> 7Hed T ct

Felgnt vs, +EF T
o (©) @) ®) (€) (10)
dev 2a In prd | dev 2b In prd | dev 2c¢ In prd | dev 2d In prd | dev 3a In prd
Hpr In prd In prd In_prd In_prd In_prd
3 0.503%** 0.537%** 0.504*** 0.448%** 0.454%**
! (0.0252) (0.0296) (0.0267) (0.0162) (0.0267)
3 0.633%** 0.584*** 0.519%%* 0.581%** 0.599%**
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.738%** 0.654*** 0.743%** 0.640%** 0.657***
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.809%** 0.881%** 0.785%** 0.622%** 0.882%**
4 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%** 0.921%** 0.756%** 0.590%** 0.922%**
b (0.0360) (0.0344) (0.0334) (0.0333) (0.0343)
0.0797*** 0.0936%** 0.0815%** 0.0254*** 0.0501***
n (0.00688) (0.00848) (0.00713) (0.00411) (0.00610)
0.0641%** 0.0703%** 0.0481%** 0.0268*** 0.0509%**
72 (0.00699) (0.00860) (0.00745) (0.00413) (0.00626)
0.0546%** 0.0378%** 0.0311%** 0.0238*** 0.0241***
s (0.00711) (0.00886) (0.00768) (0.00417) (0.00638)
0.0324%** 0.0235%* 0.0350%** 0.0250%** 0.0119*
T (0.00736) (0.00915) (0.00772) (0.00421) (0.00653)
0 -0.0122 -0.0132 -0.0149* -0.00658* 0.00263
(0.00807) (0.00999) (0.00810) (0.00386) (0.00597)
5, (M Z) 0.166%** 0.150%** 0.132%%** 0.120%** 0.149***
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
5. e 0.580%** 0.569%** 0.556%** 0.534%** 0.563%**
2( o /\]'X]'T)
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
5,(2) 0.0228%** 0.0241%** 0.0253%** 0.0258*** 0.0243%**
(0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
1.908*** 2.296%** 2.697*** 2.996%** 2.320%%*
Constant
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067

L

7 1L ()e ZFoA,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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<RF A-6c> AT HAOAM HE R&D FA7F 7|9 R&D FAbo| o|x|& &2k

Felgnt vs, +EF
o (11 (12) (13) (14) (15)
dev 3b In prd | dev 3c In prd | dev 4a In prd | dev 4b In prd | dev S5a In prd
Hpr In_prd
3 0.483%** 0.454%** 0.506%** 0.420%*** 0.442%**
! (0.0295) (0.0192) (0.0268) (0.0192) (0.0133)
3 0.527%** 0.618%** 0.539%** 0.632%** 0.635%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.748%** 0.670%** 0.761%%* 0.680%** 0.694%**
3 (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789%** 0.649%** 0.802%** 0.660%** 0.677***
4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762%** 0.610%** 0.772%%* 0.623%** 0.639%**
b (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
0.0655%** 0.0143%** 0.0483%** 0.00394 -0.000698
n (0.00698) (0.00407) (0.00477) (0.00341) (0.00183)
0.0314%** 0.0126%** 0.0223%** 0.00759** -0.00122
72 (0.00708) (0.00407) (0.00491) (0.00339) (0.00183)
0.0189%** 0.00965%* 0.0143%** 0.00528 0.000878
s (0.00733) (0.00410) (0.00501) (0.00345) (0.00183)
0.0148%* 0.0150%** 0.0184*** 0.00738** 0.00344*
T (0.00741) (0.00415) (0.00503) (0.00344) (0.00184)
0 -0.00590 -0.000537 -0.0107** 0.00509* 0.00150
(0.00684) (0.00361) (0.00478) (0.00298) (0.00160)
5. (Hll Z=on 0.132%** 0.117%** 0.131%** 0.117*** 0.111%**
1(UH€ —1)
(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
5.(E B 0.553%** 0.536%** 0.549%** 0.532%** 0.496%**
2(%‘/\]—X]—T)
(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
5,(32) 0.0252%** 0.0251%** 0.0246%** 0.0247%** 0.0223%**
3 (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
2.715%** 3.043%** 2.728%** 3.056%** 3.170%**
Constant
(0.0602) (0.0572) (0.0601) (0.0572) (0.0568)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.074

L

7 1L ()e ZFoA,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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719 AH R&D FARY] A& vs. FEAY

O

271052719 el

gt A4 R&D AR 71ad vs. 75a

<FRE A-7a> Z27|Hof g ¥F R&D FA7L 7|Y R&D FAtol ojx[& Fok:
Tel&gn vs, +EEDL
o (Q)) @ (€) “) ©)
sme la In prd | sme 1b In prd | sme Ic In prd | sme 1d In prd | sme le In prd
Hpr In_prd
3 0.323%#%* 0.404#+* 0.391#%** 0.390%*** 0.334#%*
! (0.0157) (0.0194) (0.0177) (0.0154) (0.00906)
3 0.778%** 0.636%** 0.578*** 0.506*** 0.518***
2 (0.0415) (0.0389) (0.0369) (0.0353) (0.0343)
3 0.875%** 0.742%** 0.650%** 0.727*** 0.608***
3 (0.0399) (0.0377) (0.0358) (0.0345) (0.0335)
3 0.983#** 0.813%* 0.878#** 0.780%*** 0.594***
4 (0.0387) (0.0367) (0.0352) (0.0337) (0.0332)
3 1.064%*** 1.042%** 0.922%#* 0.752%%* 0.573*%*
’ (0.0378) (0.0361) (0.0344) (0.0335) (0.0335)
0.0163* 0.0544#** 0.0724*** 0.0825%** 0.0202°%**
" (0.00902) (0.0118) (0.0104) (0.00872) (0.00429)
-0.00604 0.0317#*+* 0.0546%** 0.0446%** 0.0179%*x*
K (0.00912) (0.0120) (0.0104) (0.00857) (0.00422)
-0.0152* 0.0224* 0.0139 0.0170* 0.0219%**
ki (0.00920) (0.0119) (0.0104) (0.00873) (0.00423)
-0.0196** -0.000314 -0.00352 0.0156* 0.0173%**
" (0.00926) (0.0118) (0.0105) (0.00887) (0.00430)
0 0.0787*** 0.0649#** 0.0593%:*:* 0.0395%** 0.0327%**
(0.00426) (0.00525) (0.00460) (0.00382) (0.00169)
5, (2= 0.171%** 0.167#** 0.151%** 0.134%** 0.125%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)
5 (E - 0.626*** 0.586%** 0.572%** 0.559%** 0.536%**
2( o /\]'X]'T)
(0.00800) (0.00733) (0.00677) (0.00632) (0.00592)
NGE) 0.0195%** 0.0232%#** 0.024 74+ 0.0262%** 0.0269%**
3 (0.00160) (0.00148) (0.00137) (0.00128) (0.00119)
1.520%*** 1.864%*** 2.257H%% 2.638%4* 2.855%**
Constant
(0.0771) (0.0700) (0.0642) (0.0602) (0.0571)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.081 0.072 0.068 0.065 0.070
F 1L ()e FE4L

2. wxk p<0.01, *+ p<0.05, * p<0.1
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2. xxx p<0.01, *+ p<0.05, * p<0.1

<EE A-7b> Z27|Hofl g HF R&D FA7L 7|Y R&D FAtol| ojxl& Fok:
7elgnt vs. #EED
o (6) ™ ®) (€) (10)
sme 2a In prd | sme 2b In prd | sme 2¢ In prd | sme 2d In prd | sme 3a In prd
Hpr In_prd
3 0.306*** 0.394#* 0.354#** 0.297*** 0.260***
! (0.0167) (0.0186) (0.0165) (0.0108) (0.0187)
3 0.657#** 0.598#** 0.536%** 0.619%** 0.614***
2 (0.0388) (0.0369) (0.0352) (0.0340) (0.0368)
3 0.761%** 0.668*** 0.759%#* 0.677*** 0.672%**
3 (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.832%%* 0.894#+* 0.8017#** 0.659*** 0.895%**
4 (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.060%** 0.935%* 0.772%%% 0.626%** 0.935%**
’ (0.0360) (0.0344) (0.0334) (0.0333) (0.0343)
0.0221#** 0.0485%#* 0.0372%:** 0.00178 -0.000221
" (0.00770) (0.00941) (0.00785) (0.00417) (0.00683)
0.00661 0.0253##* 0.0115 0.00123 0.000654
K (0.00780) (0.00952) (0.00777) (0.00417) (0.00698)
-0.00277 -0.000162 -0.00248 -0.00244 -0.0134**
ki (0.00790) (0.00936) (0.00780) (0.00422) (0.00673)
-0.0163** -0.0120 0.000761 -0.00308 -0.0195%**
" (0.00779) (0.00936) (0.00787) (0.00428) (0.00675)
0 0.0594#** 0.0453##* 0.044 74+ 0.0433%:** 0.0510%**
(0.00358) (0.00411) (0.00330) (0.00168) (0.00313)
5, (2= 0.166*** 0.151%%* 0.132%** 0.120%** 0.149%**
(0.00511) (0.00471) (0.00442) (0.00420) (0.00471)
5 (E - 0.577#** 0.569%** 0.555%** 0.531%*%* 0.560%***
2( o /\]'X]'T)
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
NGE) 0.0237*** 0.0242%*** 0.0254%** 0.0261*** 0.0246%***
s (0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
1.879%** 2.275%%% 2.676%** 2.950%%* 2.310%**
Constant
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.074 0.067 0.064 0.066 0.068
F 1 ()= EF07,
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<BE A-7c> S27|Hol tjet @& R&D FAUF 719 R&D FAo| o|x= &k
ToE3 vs. +EEY
o (11 (12) (13) (14) (15)
sme 3b In prd | sme 3c In prd | sme 4a In prd | sme 4b In prd | sme S5a In prd
Hpr In_prd
3 0.312%** 0.314%** 0.285%** 0.270%** 0.246%**
! (0.0197) (0.0128) (0.0165) (0.0127) (0.00847)
3 0.538*** 0.639%** 0.550%** 0.654*** 0.672%***
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0338)
3 0.758*** 0.690%** 0.772%*x* 0.701*** 0.731%**
3 (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.799%** 0.669*** 0.813%**x* 0.682%** 0.712%**
4 (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.772%** 0.630%*** 0.783**x* 0.643*** 0.673***
’ (0.0334) (0.0332) (0.0334) (0.0332) (0.0331)
0.0254*** 0.000896 0.0152%** -0.00604* -0.00735%**
" (0.00763) (0.00410) (0.00529) (0.00343) (0.00183)
0.00256 -0.00175 -0.00184 -0.00453 -0.00864***
K (0.00739) (0.00411) (0.00514) (0.00343) (0.00184)
-0.00645 -0.00538 -0.00781 -0.00768** -0.00794***
ki (0.00749) (0.00415) (0.00514) (0.00348) (0.00184)
-0.0112 -0.00152 -0.00384 -0.00714** -0.00693***
" (0.00759) (0.00421) (0.00519) (0.00350) (0.00186)
0 0.0414%** 0.0324%%** 0.0344*** 0.0324*** 0.0296***
(0.00319) (0.00168) (0.00237) (0.00150) (0.000866)
5, (M Z) 0.132%** 0.118%** 0.131%%* 0.117%** 0.112%**
(0.00442) (0.00421) (0.00442) (0.00421) (0.00418)
5.(Z e 0.552%** 0.533%*x* 0.548*** 0.530%** 0.489***
2(%‘/\]—X]—T)
(0.00633) (0.00594) (0.00632) (0.00594) (0.00592)
5,(32) 0.0252%** 0.0252%** 0.0247%** 0.0248%** 0.0230%**
s (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
2.7703%** 3.013%*x* 2.715%%* 3.031%** 3.119%**
Constant
(0.0602) (0.0572) (0.0601) (0.0571) (0.0568)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.063 0.064 0.065 0.064 0.077
F 1 ()= EF07,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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o th7Islel chet

A5 R&D FAO) elad} vs. HEEY

<HEE A-8a> Of7|Hdof Cist ME R&D X7l 7|€ R&D S Xl o|x= &3k
TFolgn vs. 55T

o M @ (€)) “) Q)
Ige la In prd | Ige 1b In prd | Ige 1c In prd | Ige 1d In prd | Ige le In prd
Hr In_prd

3 0.480%*** 0.500%** 0.475%** 0.444#+* 0.388#**
! (0.0133) (0.0178) (0.0165) (0.0144) (0.00861)
3 0.735%%* 0.613%** 0.557*** 0.489%+* 0.476%**
2 (0.0414) (0.0389) (0.0369) (0.0352) (0.0342)
3 0.832%%* 0.719%%#* 0.629%*** 0.711%%** 0.568***
s (0.0399) (0.0376) (0.0358) (0.0345) (0.0334)
3 0.941%** 0.790%#* 0.858*** 0.765%** 0.554#**
4 (0.0387) (0.0366) (0.0351) (0.0337) (0.0331)
3 1.022%** 1.020%** 0.902%*** 0.737#%% 0.534#**
i (0.0378) (0.0361) (0.0344) (0.0335) (0.0334)
0.094 7= 0.119%#* 0.132%** 0.122%%* 0.0408***
k& (0.00800) (0.0106) (0.00932) (0.00784) (0.00416)
0.0723*** 0.0965%** 0.114%*** 0.0763#** 0.0402°%**
K (0.00812) (0.0108) (0.00934) (0.00800) (0.00406)
0.0631%*** 0.0872%** 0.0622°%** 0.0469##* 0.04571%**
s (0.00821) (0.0107) (0.00966) (0.00825) (0.00406)
0.0588*** 0.0550%** 0.0412%** 0.0448#** 0.0412%**
™ (0.00826) (0.0109) (0.00993) (0.00841) (0.00412)
0 -0.0610%** -0.0327 -0.652%** 0.147 0.0963%**
(0.0207) (0.0628) (0.154) (0.103) (0.0222)
5, (Ze) 0.171%*%* 0.166%** 0.150%** 0.133#% 0.123%**
(0.00563) (0.00512) (0.00471) (0.00442) (0.00420)
5, (A A) 0.629%*** 0.586%*** 0.572%** 0.559%#* 0.538#**
(0.00801) (0.00733) (0.00677) (0.00632) (0.00592)
5,3 ) 0.0192%*** 0.0230%** 0.0245%** 0.0260%** 0.0267***
(0.00160) (0.00148) (0.00137) (0.00128) (0.00119)
Constant 1.572%** 1.898%** 2.287HH* 2.666%** 2.926%**
(0.0771) (0.0700) (0.0642) (0.0601) (0.0570)

Observations 225,351 263,025 302,787 343,425 383,690

R-squared 0.079 0.071 0.068 0.065 0.069

F L ()= Z=4h

2. #xx p<0.01, ** p<0.05, * p<0.1
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<HE A-8b> 7ol of3h M R&D FA7F 7|Y R&D FXbo| o|x/& mk
+olgn vs. +E51}

R (©) Q) ® © (10)
Ige 2a In prd | Ige 2b In prd | Ige 2c In prd | Ige 2d In prd | Ige 3a In prd
H In_prd
3 0.473%** 0.505%** 0.464*** 0.426%** 0.465%**
! (0.0134) (0.0158) (0.0144) (0.00961) (0.0140)
3 0.633%** 0.584#** 0.519%** 0.58 1% 0.599%4*
2 (0.0388) (0.0368) (0.0352) (0.0340) (0.0368)
3 0.737*** 0.654*** 0.743%** 0.640%** 0.657***
s (0.0376) (0.0358) (0.0344) (0.0332) (0.0357)
3 0.808*** 0.8817#** 0.785%** 0.622%** 0.882%4:*
: (0.0366) (0.0351) (0.0337) (0.0329) (0.0351)
3 1.039%:%* 0.922%##% 0.756%** 0.590%** 0.922%4:*
§ (0.0360) (0.0343) (0.0334) (0.0333) (0.0343)
0.0805%*** 0.0941 %% 0.0820%** 0.0245%** 0.0502%**
N (0.00689) (0.00848) (0.00714) (0.00408) (0.00610)
0.0650*** 0.0708*** 0.0462%** 0.0256*** 0.0510%**
K (0.00700) (0.00861) (0.00735) (0.00406) (0.00626)
0.0555%** 0.0365%** 0.0281*** 0.0226*** 0.0246%***
ki (0.00712) (0.00877) (0.00748) (0.00411) (0.00632)
0.0314*** 0.0209** 0.0322%** 0.0239##* 0.0124*
N (0.00727) (0.00888) (0.00753) (0.00416) (0.00647)
0 -0.0272** -0.0812** -0.0658** -0.0306 -0.0115
(0.0121) (0.0373) (0.0256) (0.0225) (0.0163)
5, (2 e) 0.166%** 0.150%** 0.132%%* 0.120%** 0.149%***
(0.00512) (0.00471) (0.00442) (0.00421) (0.00471)
5. (% o 0.580%*** 0.569#** 0.556%** 0.534#* 0.563%**
L (EAA)
(0.00733) (0.00677) (0.00632) (0.00593) (0.00677)
5,() 0.0228*** 0.0240%** 0.0253%** 0.0258#** 0.0243%**
s (0.00148) (0.00137) (0.00128) (0.00119) (0.00137)
1.907#** 2.296%#* 2.696%** 2.997#%* 2.320%%%
Constant
(0.0699) (0.0642) (0.0601) (0.0571) (0.0642)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.073 0.067 0.063 0.065 0.067

T L ()2 EZFA,

2. wxk p<0.01, =+ p<0.05, * p<0.1
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<EF A-8c> th7|ol et ME R&D FAIJI 7|¥€ R&D FAlof o|x|= &1k
+olgn vs. +E5 1}

R (D (12) (13) (14) (15
- lge 3b In prd | Ige 3c In prd | Ige 4a In prd | Ige 4b In prd | Ige 5a In prd
H In_prd
3 0.461*** 0.452%** 0.449%*** 0.448*** 0.448***
! (0.0161) (0.0107) (0.0120) (0.00970) (0.00601)
3 0.527#** 0.618%** 0.539%#* 0.632%** 0.635%**
2 (0.0351) (0.0339) (0.0351) (0.0339) (0.0339)
3 0.748%** 0.670%** 0.761%** 0.680*** 0.694#**
s (0.0344) (0.0331) (0.0344) (0.0331) (0.0331)
3 0.789##* 0.649%** 0.802%** 0.660*** 0.677#**
: (0.0336) (0.0329) (0.0336) (0.0328) (0.0328)
3 0.762#** 0.610%** 0.772%%* 0.623*** 0.639%##*
§ (0.0334) (0.0332) (0.0334) (0.0332) (0.0332)
o 0.0654*** 0.0142%#** 0.0478*** 0.00433 -0.000782
! (0.00699) (0.00405) (0.00478) (0.00340) (0.00183)
~ 0.0309%** 0.0126%** 0.0209%** 0.00804** -0.00127
2 (0.00706) (0.00405) (0.00489) (0.00338) (0.00183)
o 0.0179** 0.00962** 0.0122%** 0.00585* 0.000775
3 (0.00726) (0.00408) (0.00495) (0.00342) (0.00183)
o 0.0138* 0.0149%*x* 0.0166*** 0.00780** 0.00331*
4 (0.00735) (0.00413) (0.00499) (0.00343) (0.00183)
0 0.00443 -0.00250 0.0131* 0.0133* 0.00898***
(0.0118) (0.00726) (0.00696) (0.00701) (0.00176)
=on (0.132%%* 0.117%** 0.131%*** 0.117%** 0.110%***
51(UH€ —1)
(0.00442) (0.00421) (0.00442) (0.00421) (0.00419)
= o 0.553##* 0.536%** 0.549%#* 0.532%** 0.495%**
B,(FAHA)
(0.00633) (0.00594) (0.00633) (0.00594) (0.00593)
5,() 0.0252%** 0.0251%#** 0.0246%** 0.0246%** 0.0223%:#:*
s (0.00128) (0.00119) (0.00128) (0.00119) (0.00119)
2.715%%% 3.043%** 2.730%%* 3.056%** 3.182%**
Constant
(0.0602) (0.0572) (0.0601) (0.0572) (0.0569)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.062 0.063 0.064 0.063 0.075

L

7 1L ()e ZFoA,

2. wxx p<0.01, *+ p<0.05, * p<0.1
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55 B. @¥R&D FAZL 7| A=FA0| bIXl= B oiet FgE

0 A4 72 ARG Eof F3 R&D FA7F 719 AEFA ] vx= &3

<FE B-1a> TA w2 A =oflM FF R&D FA7L 7| A=FAtol| ojx|=

23}
e (1) @ (€) (4) ©)
nd la In psv | nd 1b In psv | nd Ic In psv | nd 1d In psv | nd le In psv
g In_psv
3 0.000110 -0.0447%%* -0.0696%** -0.0646%** -0.0609%**
! (0.00818) (0.0110) (0.0103) (0.00914) (0.00553)
3 -0.115%** -0.128*** -0.148*** -0.173%%* -0.171%%*
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)
3 -0.157%** -0.175%** -0.204%*** -0.218%** -0.310%**
s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)
3 -0.202%** -0.220%** -0.248*** -0.341%%* -0.307%%*
* (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)
3 -0.256%** -0.272%** -0.371%*** -0.333%%* -0.182%%*
§ (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157%** -0.0117%* -0.000438
k (0.00484) (0.00649) (0.00581) (0.00495) (0.00266)
0.00974** -0.00183 -0.00995%* 0.00214 0.00577**
K (0.00490) (0.00660) (0.00583) (0.00506) (0.00260)
0.00956* 0.00196 0.00535 0.00616 0.00933***
7 (0.00496) (0.00659) (0.00604) (0.00523) (0.00260)
0.0122%** 0.0143** 0.0120* 0.0139%*** 0.00841***
T (0.00499) (0.00672) (0.00628) (0.00537) (0.00263)
0 -0.00570 0.0187 -0.0604%** -0.0423 %% -0.0125%**
(0.0152) (0.0484) (0.0201) (0.0124) (0.00420)
0.0539*** 0.0541%** 0.0543*** 0.0544%*** 0.0553***
4 (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, (= 0.615%*** 0.623%** 0.628*** 0.633%*** 0.636%***
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
5= e (0.339%** 0.340%** 0.338*** (0.339%** 0.339%**
2(—6—/\]-X}T)
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,(2) 0.0796%*** 0.0819%** 0.0846%*** 0.0854*** 0.0850%***
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)
1.151%%* 0.976%** 0.852%** 0.731%*** 0.655%***
Constant
(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.367 0.363

F L ()e ZFes

2. wek p<0.01, =+ p<0.05, * p<0.1
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<FE B-1b> TA W< At 2oflM TE R&D FA7L 71 A=FXtof| o|x|E

23}
e (6) (N ®) (€)) (10)
nd 2a In psv | nd 2b In psv | nd 2¢ In psv | nd 2d In psv | nd 3a In psv
H In_psv
3 0.0190%* -0.00901 -0.0185** -0.0334%** 0.0186%*
! (0.00843) (0.00990) (0.00915) (0.00619) (0.00895)
3 -0.132%** -0.151%** -0.178%** -0.190*** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%*** -0.206*** -0.221%** -0.315%** -0.205%**
3 (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228*** -0.246%** -0.343%** -0.306*** -0.246%***
4 (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267*** -0.368*** -0.332%** -0.182%** -0.367***
b (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114%*** 0.00213 0.00420 0.00509* 0.00655*
N (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0117%** 0.00821 0.00978%* 0.00667** 0.00788**
K (0.00429) (0.00537) (0.00467) (0.00260) (0.00390)
0.0115%** 0.00636 0.0129%%** 0.00796%** 0.00800**
ki (0.00436) (0.00549) (0.00473) (0.00262) (0.00394)
0.0101%** 0.00940%* 0.0104** 0.00805%** 0.00809%**
n (0.00446) (0.00557) (0.00478) (0.00265) (0.00404)
0 -0.00220 0.0175 0.000404 -0.00570 -0.0143**
(0.0102) (0.0144) (0.00922) (0.00399) (0.00573)
0.0534%** 0.0537%** 0.0538%** 0.0542%** 0.0535%**
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (2l 0.623%** 0.628%** 0.633%** 0.637%** 0.628%**
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
.= P 0.341%** 0.339%%* 0.340%** 0.340%** 0.338%**
L (EAHA)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5, 0.0819%** 0.0846%** 0.0854%** 0.0851%** 0.0845%**
‘ (0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.973%** 0.847%%* 0.726%** 0.645%** 0.847%%*
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369

F 1 () FFeA,

2. wek p<0.01, =+ p<0.05, * p<0.1
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<2 B-1c> MA w2 AIY =2ofllAM HE R&D FAL 7|gf A=FXof o[x[&
23}
e (11) (12) (13) (14) (15)
nd 3b In psv | nd 3c In psv | nd 4a In psv | nd 4b In psv | nd 5a In psv
H In_psv
3 -0.00657 -0.0375%** -0.00181 -0.0106* 0.0187%**
! (0.0102) (0.00694) (0.00771) (0.00628) (0.00392)
3 -0.177%** -0.188*** -0.179%** -0.190*** -0.196***
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%** -0.219%** -0.312%** -0.316%**
3 (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.302%** -0.341%** -0.302%** -0.303***
4 (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%** -0.180%** -0.330%** -0.175%** -0.176%**
b (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00578 0.00256 0.00563* 0.00333 0.00361%**
N (0.00440) (0.00258) (0.00301) (0.00217) (0.00117)
0.00613 0.00219 0.00557* 0.00335 0.00349%**
K (0.00447) (0.00258) (0.00308) (0.00215) (0.00117)
0.00609 0.00507* 0.00540* 0.00396* 0.00284%**
ki (0.00459) (0.00260) (0.00312) (0.00218) (0.00117)
0.00631 0.00699%** 0.00462 0.000439 0.00177
n (0.00466) (0.00263) (0.00315) (0.00218) (0.00118)
0 0.00181 -0.00312 -0.0138%** -0.00517* -0.00379%**
(0.00879) (0.00310) (0.00459) (0.00268) (0.00117)
0.0538%** 0.0544%** 0.0538%** 0.0540%** 0.0528%**
¢ (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (2l 0.633%** 0.637%%* 0.633%** 0.637%** 0.637%**
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5, (B 0.340%** 0.340%** 0.340%** 0.340%** 0.338%**
(0.00403) (0.00382) (0.00403) (0.00382) (0.00383)
5, 0.0854%** 0.0851%** 0.0854%** 0.0851%** 0.0849%**
‘ (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
Constant 0.725%** 0.641%%* 0.726%** 0.641%** 0.651%%*
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363

F 1 () FFeA,

2. wek p<0.01, =+ p<0.05, * p<0.1
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o YAEwE AR okl A% R&D FAL 7191 R&D FAel mA= &t

<F ¥ B-2a> CX|¥ W€

Al ZofllAM HE R&

FA7E 719 AEFXA0 olx=

&3
o (1) () (€) 4 (©)
dnd la In psv | dnd 1b In psv | dnd 1c In psv | dnd 1d In psv | dnd le In psv
H In_psv
3 0.00194 -0.0442%** -0.0699*** -0.0641%** -0.0589%**
! (0.00811) (0.0109) (0.0103) (0.00913) (0.00552)
3 -0.115%** -0.128*** -0.148%** -0.173%%* -0.171%**
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)
3 -0.157*** -0.175%** -0.204%** -0.218%** -0.310%**
s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)
3 -0.202%** -0.229%*x* -0.248%** -0.341%** -0.307%**
4 (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)
3 -0.256%** -0.272%** -0.371%** -0.333%%* -0.182%**
° (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157%** -0.0117** -0.000146
N (0.00483) (0.00649) (0.00581) (0.00495) (0.00265)
0.00974** -0.00183 -0.00994* 0.00206 0.00605**
K (0.00490) (0.00660) (0.00583) (0.00505) (0.00260)
0.00956* 0.00196 0.00609 0.00666 0.00964%**
s (0.00496) (0.00659) (0.00603) (0.00522) (0.00259)
0.0122%* 0.0145%* 0.0131%* 0.0150%** 0.00885%**
" (0.00499) (0.00669) (0.00623) (0.00535) (0.00263)
0 -0.0594** -0.124 -0.195%** -0.0923%** -0.0523%**
(0.0248) (0.147) (0.0321) (0.0160) (0.00624)
0.0539%** 0.0541%** 0.0543%** 0.0544*** 0.0553%**
¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, (2ol 0.615%** 0.623%** 0.628%** 0.633%** 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
5= e 0.339%** 0.340%** 0.338%** 0.339%** 0.340%**
5 (FAHAT)
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,(3) 0.0796*** 0.0819%** 0.0846%** 0.0854*** 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)
Constant 1.157%** 0.976%** 0.852%** 0.731%%* 0.655%**
(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.368 0.364

F 1 ()= FFA

2. wxk p<0.01, *+ p<0.05, * p<0.1

75 4153




<8 B-2b> CIX[E #E Al =oloflA HE R&D FAt7t 7|9 A=FXto| o|x &=
&3
o (6) @) ®) ) (10)
dnd 2a In psv | dnd 2b In psv | dnd 2¢ In psv | dnd 2d In psv | dnd 3a In psv
H In_psv
3 0.0213** -0.00767 -0.0187** -0.0309%** 0.0201%**
! (0.00831) (0.00986) (0.00911) (0.00616) (0.00885)
3 -0.132%** -0.151%** -0.178%** -0.190%** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%*** -0.206*** -0.22]%** -0.315%** -0.205%**
3 (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228*** -0.246%*** -0.343%** -0.306%** -0.246%**
4 (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267*** -0.368*** -0.332%%** -0.182%** -0.367***
’ (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114*** 0.00213 0.00420 0.00526** 0.00655*
" (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0117%** 0.00821 0.00967** 0.00693*** 0.00788**
K (0.00429) (0.00537) (0.00466) (0.00259) (0.00390)
0.0115%** 0.00715 0.0128%** 0.00833%** 0.00766*
K (0.00436) (0.00550) (0.00472) (0.00262) (0.00394)
0.0104** 0.0101* 0.0104%* 0.00818%** 0.00763*
" (0.00446) (0.00554) (0.00476) (0.00265) (0.00403)
0 -0.0440%** -0.00805 0.00367 -0.0385%** -0.0341%**
(0.0163) (0.0264) (0.0120) (0.00649) (0.00802)
0.0534%** 0.0537%%* 0.0538%** 0.0542%** 0.0535%**
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (%l 0.623%** 0.628%** 0.633%** 0.637%** 0.628%**
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
(= e 0.341%** 0.339%** 0.340%** 0.340%** 0.338%**
2(%‘/\]—X]—T)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5,2 0.0819%** 0.0846%** 0.0854*** 0.0851%** 0.0845%**
(0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.973%** 0.847%%* 0.726%** 0.644%** 0.847%**
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369

F 1 ()= FFeA

2. wxk p<0.01, ¢ p<0.05, * p<0.1
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<FRH# B-2c> X" w2 AIY =2ofolAd EE R&D FA7t 7| A=FXof o|x[&
&3
o (11) (12) (13) (14) (15)
= dnd 3b In psv | dnd 3c In psv | dnd 4a In psv | dnd 4b In psv | dnd 5a In psv
H In_psv
3 -0.00459 -0.0354%** -0.000935 -0.00882 0.0186***
! (0.0102) (0.00685) (0.00759) (0.00621) (0.00385)
3 -0.177%** -0.188*** -0.179%** -0.190%** -0.196%**
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%** -0.219%** -0.312%** -0.316%**
3 (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.302%** -0.341%** -0.302%** -0.303%**
4 (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%** -0.180%** -0.329%** -0.175%** -0.176%**
’ (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
~ 0.00578 0.00291 0.00563* 0.00346 0.00364%**
! (0.00440) (0.00258) (0.00301) (0.00216) (0.00117)
o 0.00633 0.00267 0.00588* 0.00325 0.00344%**
2 (0.00445) (0.00258) (0.00308) (0.00215) (0.00117)
o 0.00623 0.00569%* 0.00521* 0.00387* 0.00281**
s (0.00457) (0.00260) (0.00312) (0.00218) (0.00117)
5 0.00649 0.00740%** 0.00385 0.000403 0.00173
4 (0.00463) (0.00263) (0.00315) (0.00218) (0.00117)
0 -0.0220 -0.0230%** -0.0377%** -0.0299*** -0.0130%**
(0.0159) (0.00488) (0.00692) (0.00490) (0.00217)
é 0.0538*** 0.0544%** 0.0538*** 0.0540%** 0.0528%**
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5 (2=l 0.633%** 0.637%** 0.633%%* 0.637%%* 0.637%**
! B (0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5, (A AE) 0.340%** 0.340%** 0.340%** 0.340%** 0.338%**
200 (0.00403) (0.00382) (0.00403) (0.00382) (0.00382)
5.(312) 0.0854%** 0.0851%** 0.0854*** 0.0851%** 0.0849%**
s (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
Constant 0.725%** 0.641%** 0.726%** 0.641%** 0.652%**
ons (0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363

7 1L ()E ZFoA,

2. wxk p<0.01, ¢ p<0.05, * p<0.1
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O 737 4E AKY #oF A4 R&D FA7F 719

ABE

Aol A=

a3

<5 B-3a> 1% wE Alg] =ololM FF R&D FA7E 7|9 A=FAo| o|x=
&3}
an (1) () (€) 4) ®)
gnd la In psv | gnd 1b In psv | gnd 1c In psv | gnd 1d In psv | gnd le In psv
H In_psv
3 -0.00184 -0.0448*** -0.0717%%* -0.0675%** -0.0638***
! (0.00812) (0.0109) (0.0103) (0.00913) (0.00552)
3 -0.115%** -0.128*** -0.148%** -0.173%** -0.170***
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)
3 -0.157*** -0.175%** -0.204*** -0.218*** -0.309***
s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)
3 -0.202%+** -0.229%** -0.248*** -0.341*** -0.307***
! (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)
3 -0.256*** -0.272%** -0.370%** -0.333%** -0.182%**
° (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157%%* -0.0117** -0.00147
N (0.00484) (0.00649) (0.00581) (0.00495) (0.00266)
0.00974** -0.00183 -0.00995* 0.000926 0.00438*
K (0.00490) (0.00660) (0.00583) (0.00506) (0.00260)
0.00956* 0.00196 0.00377 0.00404 0.00824***
L (0.00496) (0.00659) (0.00603) (0.00521) (0.00259)
0.0122%** 0.0141** 0.00830 0.0104* 0.00728%**
" (0.00499) (0.00672) (0.00624) (0.00533) (0.00263)
0 0.0258 0.0361 0.0254 0.0292 0.0185%**
(0.0189) (0.0512) (0.0253) (0.0188) (0.00543)
0.0539%** 0.0541%** 0.0543%%* 0.0544*** 0.0553%**
¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, (v 2l 0.615%** 0.623%** 0.628%** 0.633*** 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
S (= e 0.339%** 0.340%** 0.338%** 0.339%** 0.339%**
o (FARFT)
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,318 0.0796*** 0.0819%** 0.0846%** 0.0854*** 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)
1.151%%* 0.976%** 0.853%** 0.731%** 0.657***
Constant
(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.367 0.363

F L ()= EFA)

2. wxx p<0.01, **+ p<0.05, * p<0.1
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<82 ¥E B-3b> 12l

e AlY 2okollAM Y& R&D FAIF 7|€ A=FAto| o|x £

&3
o (6) @) ®) ) (10)
gnd 2a In psv | gnd 2b In psv | gnd 2¢c In psv | gnd 2d In psv | gnd 3a In psv
H In_psv
3 0.0160* -0.00923 -0.0182** -0.0363%** 0.0125
! (0.00837) (0.00989) (0.00910) (0.00616) (0.00881)
3 -0.132%** -0.151%** -0.178%** -0.190%** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%*** -0.206*** -0.22]%** -0.314%** -0.205%**
3 (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228*** -0.246%*** -0.343%** -0.306%** -0.246%**
4 (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267*** -0.368*** -0.332%%** -0.182%** -0.367***
’ (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114*** 0.00213 0.00420 0.00450* 0.00655*
" (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0118%** 0.00821 0.00988** 0.00589** 0.00788**
K (0.00429) (0.00537) (0.00464) (0.00259) (0.00390)
0.0115%** 0.00668 0.0130%** 0.00729%** 0.00732*
K (0.00436) (0.00547) (0.00472) (0.00262) (0.00395)
0.00982%* 0.00919* 0.0106%* 0.00734%** 0.00719*
" (0.00446) (0.00557) (0.00477) (0.00265) (0.00404)
0 0.0236* 0.0277 -0.00402 0.0134%** 0.00589
(0.0128) (0.0170) (0.0139) (0.00491) (0.00791)
0.0534%** 0.0537%%* 0.0538%** 0.0543%** 0.0535%***
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (%l 0.623%** 0.628%** 0.633%** 0.637%** 0.628%**
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
(= e 0.340%** 0.339%** 0.340%** 0.340%** 0.338%**
2(%‘/\]—X]—T)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5,2 0.0819%** 0.0845%** 0.0854*** 0.0851%** 0.0845%**
(0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.974%** 0.847%%* 0.726%** 0.645%** 0.847%**
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369

7 1L ()E ZFoA,

2. wxk p<0.01, ¢ p<0.05, * p<0.1

75 4157




<8 E B-3c> &l

I_|:|

Al ZofollA & R&D FAL 71Y A=F Ao ojx= 22

T =
o (11) (12) (13) (14) (15)
gnd 3b In psv | gnd 3c In psv | gnd 4a In psv | gnd 4b In psv | gnd S5a In psv
H e In_psv
3 -0.00732 -0.0413##* -0.00780 -0.0143%** 0.0159%**
! (0.0102) (0.00690) (0.00762) (0.00624) (0.00389)
3 -0.177%** -0.188*** -0.179%** -0.190%** -0.196%**
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%*** -0.219%*** -0.312%** -0.316%**
3 (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.302%** -0.341%** -0.302%** -0.303***
4 (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%** -0.180*** -0.330%*** -0.175%** -0.176%**
° (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00577 0.00219 0.00563* 0.00289 0.00340***
N (0.00440) (0.00258) (0.00301) (0.00217) (0.00117)
0.00571 0.00164 0.00533* 0.00292 0.00328%**
K (0.00447) (0.00258) (0.00308) (0.00215) (0.00117)
0.00567 0.00458* 0.00523* 0.00349 0.00263**
K (0.00459) (0.00260) (0.00312) (0.00218) (0.00117)
0.00580 0.00648** 0.00418 1.08e-06 0.00151
" (0.00466) (0.00263) (0.00315) (0.00218) (0.00118)
0 0.0119 0.00849** 0.00337 0.00509 5.63e-05
(0.0104) (0.00378) (0.00586) (0.00312) (0.00132)
0.0538*** 0.0544*** 0.0538*** 0.0540%** 0.0528***
¢ (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (N Z ) 0.633%** 0.637*** 0.633*** 0.637*** 0.637%**
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5= ~ 0.340%** 0.340%** 0.340%*** 0.340*** (0.338%*
2( o A]’X]'T)
(0.00403) (0.00382) (0.00403) (0.00382) (0.00383)
GE) 0.0854%** 0.0851*** 0.0854%** 0.0851*** 0.0849%**
s (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
0.725%** 0.642%** 0.726%** 0.641%** 0.652%*%*
Constant
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363
T 1 )E FZFEAL

2. wxk p<0.01, *+ p<0.05, * p<0.1
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0O R&D AFAE G5 R&D T2 719

ABE

Apef] ©

NEAT @A A R&D FAL 719 AR vAE A
<R B-4a> 7| =T CHAMIAM HE R&D FAIF 71 AEFAto olx= =3
o @) () (€) 4) ©)
brd 1a In psv | brd 1b In psv | brd Ic In psv | brd 1d In psv | brd le In psv
H In_psv
3 0.00524 -0.0421%** -0.0686*** -0.0630*** -0.0614***
! (0.00834) (0.0112) (0.0104) (0.00921) (0.00557)
3 -0.115%** -0.128%** -0.148%** -0.173%** -0.1771%**
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)
3 -0.157*** -0.175%** -0.204%** -0.218*** -0.310%**
s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)
3 -0.202%** -0.229%** -0.248%** -0.341*** -0.307***
! (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)
3 -0.256%** -0.272%*x* -0.371%** -0.333%** -0.182%**
i (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157*** -0.0117** -0.000780
k& (0.00483) (0.00649) (0.00581) (0.00495) (0.00265)
0.00974** -0.00183 -0.00995* 0.00149 0.00551**
ki (0.00490) (0.00660) (0.00583) (0.00505) (0.00261)
0.00956* 0.00196 0.00474 0.00505 0.00916***
ki (0.00496) (0.00659) (0.00604) (0.00521) (0.00260)
0.0122%* 0.0147%* 0.0105* 0.0130** 0.00827%**
" (0.00499) (0.00669) (0.00624) (0.00534) (0.00264)
0 -0.0301*** -0.0185 -0.0325** -0.0355%** -0.00504
(0.0115) (0.0188) (0.0163) (0.0117) (0.00339)
0.0539%** 0.0541*** 0.0543*** 0.0544*** 0.0553***
¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, (2ol 0.615%** 0.623*** 0.628*** 0.633%** 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
5= P 0.340*** 0.340%*** 0.338%*** (0.339%#* (0.3397%:#*
5 (FAHAT)
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,(31) 0.0796%** 0.0819*** 0.0846*** 0.0854*** 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)
1.150%** 0.976*** 0.853*** 0.731%** 0.656%**
Constant
(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.367 0.363

F 1L ()E EZ=ox,

2w p<0.01, ** p<0.05, * p<0.1

75 4159



<RI B-4b> 7| ZAHT CHAOA HE RAD FAOF 719 M=FXto| o|x= Fof

o (©) ™ ®) © (10)
brd 2a In psv | brd 2b In psv | brd 2¢ In psv | brd 2d In psv | brd 3a In psv
H v In_psv
3 0.0196** 0.00132 -0.0165* -0.0341%** 0.0165*
! (0.00865) (0.0101) (0.00925) (0.00629) (0.00903)
3 -0.132%** -0.157%** -0.178%** -0.190*** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176*** -0.206%** -0.22]%** -0.315%** -0.205%**
s (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228*** -0.247%** -0.343%** -0.306*** -0.246%**
! (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267*** -0.368*** -0.332%** -0.182%** -0.367***
b (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114%** 0.00213 0.00420 0.00494* 0.00655*
k& (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0117%** 0.00822 0.00991** 0.00643** 0.00788**
ki (0.00429) (0.00536) (0.00464) (0.00259) (0.00390)
0.0115%** 0.00892 0.0131%** 0.00774%** 0.00752*
ki (0.00436) (0.00548) (0.00472) (0.00262) (0.00394)
0.0100%* 0.0113** 0.0107** 0.00788*** 0.00783*
" (0.00446) (0.00554) (0.00476) (0.00265) (0.00404)
0 -0.00276 -0.0492%** -0.00978 -0.00130 -0.00796
(0.00774) (0.0108) (0.00905) (0.00313) (0.00619)
0.0534*** 0.0537*** 0.0538*** 0.0542%** 0.0535%**
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (v 2ol 0.623*** 0.628*** 0.633*** 0.637*** 0.628***
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
5= e 0.341%** (0.339%%** 0.340%** 0.340%** (0.338##*
5 (FAHAT)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5, 0.0819%** 0.0845%** 0.0854*** 0.0851%** 0.0845%**
(0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.973*** 0.847*** 0.726%** 0.645%** 0.847%**
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369
F L () EZFELA,

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<®E B-4c> 7| XUTP

ctAOAM & R&D FAIF 7| A=FAo| o 24

o (11 (12) (13) (14) (15)
brd 3b In psv | brd 3¢ In psv | brd 4a In psv | brd 4b In psv | brd 5a In psv
H v In_inv
3 -0.00380 -0.0413*** -0.00655 -0.00128 0.0212%**
! (0.0105) (0.00709) (0.00784) (0.00646) (0.00414)
3 -0.177*** -0.188*** -0.179%*x* -0.190%*** -0.196%***
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%** -0.219%** -0.312%** -0.316%**
s (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.302%** -0.341%** -0.302%** -0.303***
! (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.320%*x* -0.180*** -0.330%*** -0.175%** -0.176%***
b (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00578 0.00233 0.00563* 0.00377* 0.00346***
k& (0.00440) (0.00258) (0.00301) (0.00217) (0.00117)
0.00635 0.00180 0.00538* 0.00379* 0.00334***
ki (0.00445) (0.00258) (0.00308) (0.00215) (0.00117)
0.00633 0.00461%* 0.00530* 0.00427* 0.00270**
ki (0.00458) (0.00260) (0.00312) (0.00218) (0.00117)
0.00657 0.00651** 0.00434 0.000961 0.00161
" (0.00463) (0.00263) (0.00315) (0.00218) (0.00117)
0 -0.00536 0.00311 -0.000857 -0.0123*** -0.00287***
(0.00603) (0.00251) (0.00377) (0.00201) (0.000865)
0.0538*** 0.0544%** 0.0538*** 0.0540%** 0.0528***
¢ (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (MZ ) 0.633%%* 0.637#%* 0.633*** 0.637#** 0.637##*
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5= P 0.340%*** 0.340%*** 0.340%** 0.340%** 0.338%***
5 (FAHAT)
(0.00403) (0.00382) (0.00403) (0.00382) (0.00383)
5, 0.0854*** 0.0851%** 0.0854*** 0.0851%** 0.0849***
(0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
0.725%** 0.641%** 0.726%** 0.641%** 0.652%**
Constant
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363
F L () EZFELA,

2. wxk p<0.01, *+ p<0.05, * p<0.1

7= 4 161



T G R&D FAE 719 AsFAb viAE v

SEAT CHA0AM F& R&D FA7F 71 A=FAtol| ojxl= &3

an (1) () (€) 4) ®)
app la In psv | app 1b In psv | app lc In psv | app 1d In psv | app le In psv
H In_psv

3 0.000308 -0.0469*** -0.0695%** -0.0664*** -0.0609***

! (0.00837) (0.0111) (0.0103) (0.00919) (0.00556)

3 -0.115%** -0.128*** -0.148%** -0.173%** -0.171%***

2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)

3 -0.157*** -0.175%** -0.204*** -0.218*** -0.310%***

s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)

3 -0.202%+** -0.229%** -0.248*** -0.341*** -0.307***

! (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)

3 -0.256*** -0.272%** -0.371%** -0.333%** -0.183***

° (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157%%* -0.0117** -0.000608

N (0.00484) (0.00649) (0.00581) (0.00495) (0.00266)
0.00974** -0.00183 -0.00995* 0.00137 0.00557**

K (0.00490) (0.00660) (0.00583) (0.00506) (0.00260)
0.00956* 0.00196 0.00489 0.00466 0.00936%**

L (0.00496) (0.00659) (0.00605) (0.00522) (0.00260)
0.0122%** 0.0139%** 0.0106* 0.0114%** 0.00855%**

" (0.00499) (0.00671) (0.00630) (0.00536) (0.00265)
0 -0.00345 0.0316 -0.0179 -0.00368 -0.00732%*
(0.0107) (0.0229) (0.0126) (0.0102) (0.00344)

0.0539%** 0.0541%** 0.0543%%* 0.0544*** 0.0553%**

¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)

5, (v 2l 0.615%** 0.623%** 0.628%** 0.633*** 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)

5, (EAER) 0.339%** 0.340%** 0.338%** 0.339%** 0.339%**
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)

5,318 0.0796*** 0.0819%** 0.0846%** 0.0854*** 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)

Constant 1.151%%* 0.976%** 0.852%** 0.731%** 0.655%**

(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)

Observations 225,351 263,025 302,787 343,425 383,690

R-squared 0.365 0.369 0.369 0.367 0.363

F L ()= A,

2. wxx p<0.01, **+ p<0.05, * p<0.1
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<8 B-5b> 88T CHAOA HE R&D FAIL 71H AE=FX0| o|xX= o

o (6) (™) ®) (&) (10)
app 2a In psv | app 2b In psv | app 2c In psv | app 2d In psv | app 3a In psv
H v In_psv
3 0.0160* -0.00375 -0.0170* -0.0353%** 0.0182%**
! (0.00863) (0.0101) (0.00919) (0.00628) (0.00921)
3 -0.132%** -0.15]%** -0.178%** -0.190%** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%*** -0.206%*** -0.22] %% -0.3]15%*x* -0.205%**
s (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228%** -0.246%** -0.343%%* -0.306%** -0.246%**
! (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267%** -0.368*** -0.332%%* -0.182%** -0.367***
b (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114%** 0.00213 0.00420 0.00478* 0.00655*
k& (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0118*** 0.00821 0.0100%* 0.00624** 0.00788**
ki (0.00429) (0.00537) (0.00464) (0.00260) (0.00390)
0.0115%** 0.00685 0.0133%:** 0.00755%** 0.00790**
ki (0.00436) (0.00547) (0.00473) (0.00263) (0.00395)
0.00996** 0.0108* 0.0110%* 0.00767*** 0.00813%**
" (0.00446) (0.00555) (0.00478) (0.00266) (0.00406)
0 0.00929 -0.0213* -0.00856 0.00147 -0.00773
(0.00874) (0.0119) (0.00883) (0.00287) (0.00489)
0.0534#** 0.0537##* 0.0538#** 0.0543%** 0.0535%**
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (Z) 0.623%** 0.628%** (0.633##* 0.637##%* 0.628***
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
5.(E e 0.340%** (0.339% 0.340%** 0.340%** 0.338%***
5 (FAHAT)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5,(2) 0.0819#** 0.0846%** 0.0854#** 0.0851*** 0.0845%**
(0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.974#** 0.847#** 0.726%** 0.645%** 0.847#**
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369
F L )E E2ELA,

2. wxk p<0.01, *+ p<0.05, * p<0.1

7= 4163




<8 B-5c> 82T tAHOAM HE R&D FXIt 7| A=FXof olxs g1t

o (11) (12) (13) (14) (15)
app_3b In psv | app 3c In psv | app 4a In psv | app 4b In psv | app Sa In psv
H v In_psv
3 -0.00556 -0.0351#%* -0.00670 -0.00863 0.0199%**
! (0.0106) (0.00706) (0.00809) (0.00659) (0.00423)
3 -0.177%** -0.188*** -0.179%** -0.190%** -0.196%**
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%*** -0.219%** -0.312%** -0.316%**
3 (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.3027*** -0.341%** -0.302%** -0.303%**
4 (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%*x* -0.180*** -0.330%** -0.175%** -0.176%**
° (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00578 0.00270 0.00563* 0.00318 0.00341%**
" (0.00440) (0.00258) (0.00301) (0.00216) (0.00117)
0.00631 0.00240 0.00536* 0.00329 0.00333***
K (0.00447) (0.00258) (0.00308) (0.00215) (0.00117)
0.00626 0.00524** 0.00526* 0.00402* 0.00272%*
K (0.00459) (0.00260) (0.00312) (0.00218) (0.00117)
0.00652 0.00739%** 0.00429 0.000590 0.00167
" (0.00465) (0.00264) (0.00315) (0.00219) (0.00117)
0 -0.00111 -0.00525%* -0.000394 -0.00322* -0.00177**
(0.00493) (0.00259) (0.00331) (0.00177) (0.000800)
0.0538%** 0.0544%** 0.0538%** 0.0540%** 0.0528***
¢ (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (Z) 0.633*** 0.637*** 0.633*** 0.637%*x* 0.637%**
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5= e 0.340%** 0.340%** 0.340%** 0.340%** 0.338%**
5 (FAHAT)
(0.00403) (0.00382) (0.00403) (0.00382) (0.00383)
5.(32) 0.0854%** 0.08517%** 0.0854*** 0.0851*** 0.0849%**
s (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
0.725%** 0.641%** 0.726%** 0.641%** 0.652%**
Constant
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363
F L () EFFELA,

2. wxk p<0.01, *+ p<0.05, * p<0.1
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O AT WA A R&D FA} 719 HEFA] v G}

<FH B-6a> /HeAT AN FE R&D FAL 7|H AE=FAM0| o|xl= 23

an (1) () (€) 4) ®)
dev la In psv | dev 1b In psv | dev 1c In psv | dev 1d In psv | dev le In psv
H In_psv
3 -0.0376%** -0.0524*** -0.112%** -0.0676*** -0.107***
! (0.0143) (0.0171) (0.0159) (0.0141) (0.00830)
3 -0.115%** -0.128*** -0.148%** -0.173%** -0.168***
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)
3 -0.157*** -0.175%** -0.204*** -0.218*** -0.308***
s (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)
3 -0.202%+** -0.229%** -0.247%** -0.341*** -0.305%**
! (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)
3 -0.257*** -0.272%** -0.370%** -0.333%** -0.181***
° (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00529 -0.00596 -0.0157%%* -0.0117** -0.00490*
N (0.00483) (0.00649) (0.00581) (0.00495) (0.00271)
0.00974** -0.00183 -0.00995* 0.00118 0.000378
K (0.00490) (0.00660) (0.00583) (0.00522) (0.00267)
0.00956* 0.00196 -0.00129 0.00439 0.00383
L (0.00496) (0.00659) (0.00623) (0.00544) (0.00268)
0.0122%** 0.0135* 0.00184 0.0110%* 0.00346
" (0.00499) (0.00692) (0.00656) (0.00552) (0.00270)
0 0.0211#** 0.00516 0.0245%** 0.000406 0.0188***
(0.00670) (0.00858) (0.00732) (0.00583) (0.00261)
0.0539%** 0.0541%** 0.0543%%* 0.0544*** 0.0554%%**
¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, (v 2l 0.615%** 0.623%** 0.628%** 0.633*** 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
5, (EAER) 0.339%** 0.340%** 0.338%** 0.339%** 0.339%**
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,318 0.0796*** 0.0819%** 0.0846%** 0.0854*** 0.0851%**
(0.000969) (0.000909) (0.000855) (0.000806) (0.000760)
Constant 1.151%%* 0.976%** 0.853%** 0.731%** 0.658%**
(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.367 0.363

F L ()= A,

2. wxx p<0.01, **+ p<0.05, * p<0.1

7= 4165




<8 B-6b> LA ctAOA HE R&D FAVL 71 AE=FXt0 o|xX= 2

o (©) (M ®) ) (10)
dev 2a In psv | dev 2b In psv | dev 2c In psv | dev 2d In psv | dev 3a In psv
H v In_psv
3 0.00301 -0.0229 -0.0474%** -0.0693%** -0.0270
! (0.0155) (0.0185) (0.0169) (0.0103) (0.0166)
3 -0.132%** -0.151%** -0.178%** -0.190%** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%** -0.206*** -0.221%** -0.314%** -0.205%**
3 (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228*** -0.246%*** -0.343%** -0.305%** -0.246%**
4 (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267*** -0.368*** -0.337%** -0.182%** -0.367%**
° (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0114%*** 0.00213 0.00420 0.00342 0.00655*
" (0.00423) (0.00529) (0.00450) (0.00262) (0.00380)
0.0118%** 0.00821 0.00824* 0.00444* 0.00788**
K (0.00429) (0.00537) (0.00470) (0.00263) (0.00390)
0.0115%** 0.00619 0.0106%* 0.00576** 0.00594
K (0.00436) (0.00552) (0.00485) (0.00265) (0.00398)
0.00918** 0.00875 0.00822* 0.00602** 0.00578
" (0.00451) (0.00571) (0.00487) (0.00268) (0.00407)
0 0.00592 0.00601 0.0104** 0.0102%** 0.0106%**
(0.00495) (0.00623) (0.00511) (0.00245) (0.00372)
0.0534%** 0.0537%** 0.0538%** 0.0543%** 0.0535%**
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (%ol 0.623%** 0.628%** 0.633%** 0.637%** 0.628%**
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
5= e 0.340%** 0.339%** 0.340%** 0.340%** 0.338%**
5 (FAHAT)
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5, 0.0819%** 0.0846%** 0.0854*** 0.0851*** 0.0846%**
(0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
0.974%** 0.847%** 0.726%** 0.646%** 0.847%**
Constant
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369
T 1 )E FZFEAL

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<8 B-6c> HUAT cHAOAM HE R&D FXIt 7| MA=FXof o/xs g1t

o (11) (12) (13) (14) (15)
dev 3b In psv | dev 3c In psv | dev 4a In psv | dev 4b In psv | dev 5a In psv
H v In_psv
3 -0.0328* -0.0363%** -0.0418** -0.0401*** -0.0331%**
! (0.0186) (0.0122) (0.0169) (0.0122) (0.00852)
3 -0.177%** -0.188*** -0.179%** -0.190%** -0.196%**
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%*** -0.219%** -0.317%** -0.316%**
3 (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%** -0.3027*** -0.341%** -0.302%** -0.304%**
4 (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%*x* -0.180*** -0.330%** -0.174%%* -0.177%%*
° (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00578 0.00248 0.00563* 0.00262 0.00304%**
" (0.00440) (0.00259) (0.00301) (0.00217) (0.00117)
0.00565 0.00205 0.00470 0.00259 0.00273**
K (0.00446) (0.00259) (0.00310) (0.00216) (0.00117)
0.00502 0.00493* 0.00415 0.00304 0.00208*
K (0.00462) (0.00261) (0.00316) (0.00219) (0.00117)
0.00536 0.00686*** 0.00334 -0.000328 0.000933
" (0.00467) (0.00264) (0.00318) (0.00219) (0.00118)
0 0.00733* -0.000573 0.00688** 0.00492%** 0.00660%**
(0.00431) (0.00229) (0.00301) (0.00190) (0.00102)
0.0538%** 0.0544%** 0.0538%** 0.0540%** 0.0528***
¢ (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (%ol 0.633%** 0.637%** 0.633%** 0.637%** 0.637***
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5, (EAA) 0.340%** 0.340%** 0.339%%** 0.340%** 0.338%**
(0.00403) (0.00382) (0.00403) (0.00382) (0.00383)
5, 0.0854%** 0.08517%** 0.0854*** 0.0851*** 0.0849%**
(0.000806) (0.000760) (0.000806) (0.000760) (0.000760)
Constant 0.725%** 0.641%** 0.726%** 0.641%** 0.655%**
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363
T 1 )E FZFEAL

2. wxk p<0.01, *+ p<0.05, * p<0.1

7= 4167




QO 714 A R&D FAL 719 AEFAl vAe

0 +27I1A(FA714 Eghol st

a3

a3

g4 R&D FAF A go] 719] A=FAtel vA

<FH B-7a> F27|oll st & R&D FAVL 7|9 AEFA 0 o|X= =23
o @) @ (€) “4) ©)
sme la In psv | sme 1b In psv | sme Ic In psv | sme 1d In psv | sme le In psv
H In_psv
3 -0.00149 -0.0409*** -0.0573*** -0.0560*** -0.0479%**
! (0.00949) (0.0119) (0.0110) (0.00972) (0.00579)
3 -0.115%** -0.129%** -0.151%** -0.177%** -0.182%**
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0219)
3 -0.157%*** -0.176%** -0.207*** -0.221%** -0.320%**
s (0.0242) (0.0231) (0.0224) (0.0218) (0.0214)
3 -0.202%** -0.230*** -0.251%** -0.344%** -0.318%**
! (0.0235) (0.0225) (0.0220) (0.0213) (0.0212)
3 -0.256%*** -0.273%** -0.374%** -0.336%** -0.193***
i (0.0229) (0.0222) (0.0215) (0.0212) (0.0214)
0.00475 -0.00351 -0.00581 -0.00392 0.00460%*
k& (0.00546) (0.00724) (0.00648) (0.00550) (0.00274)
0.00920* 0.000626 -1.73e-05 0.00752 0.0111%**
ki (0.00552) (0.00734) (0.00649) (0.00541) (0.00270)
0.00903 0.00441 0.0121* 0.0104* 0.0151%**
ki (0.00557) (0.00732) (0.00646) (0.00551) (0.00270)
0.0117** 0.0166** 0.0165** 0.0168*** 0.0143***
" (0.00560) (0.00723) (0.00656) (0.00560) (0.00274)
0 0.000545 -0.00246 -0.00994*** -0.00777*** -0.00882***
(0.00258) (0.00322) (0.00287) (0.00241) (0.00108)
0.0539%** 0.0541%** 0.0544%** 0.0545%** 0.0556%**
¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, (2ol 0.615%** 0.623*** 0.627*** 0.633%#* 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
5.(Z e (0.339%%* 0.340%** 0.338**x* (0.339%*x* 0.340%***
5 (FAHAT)
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,(3) 0.0796*** 0.0819%** 0.0845%** 0.0853%:*: 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)
1.157%** 0.977*** 0.858*** 0.737#%%* 0.673%#*
Constant
(0.0466) (0.0430) (0.0402) (0.0381) (0.0366)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.367 0.364

F 1 ()= EFFeA

2w p<0.01, ** p<0.05, * p<0.1
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<8 E B-7b> Z27|Holl g HF R&D FAZL 7|Y A=FA0f o[x= &1t
o (©) ™) ®) (€) (10)
sme 2a In psv | sme 2b In psv | sme 2¢ In psv | sme 2d In psv | sme 3a In psv
H v In_psv
3 0.000728 -0.0225%* -0.0100 -0.0274%*** -0.00106
! (0.0102) (0.0116) (0.0104) (0.00690) (0.0117)
3 -0.129%*x* -0.149%** -0.179%** -0.192%** -0.151%*x*
2 (0.0239) (0.0230) (0.0222) (0.0217) (0.0230)
3 -0.173%** -0.204*** -0.222%** -0.317%*x* -0.204%**
s (0.0231) (0.0223) (0.0217) (0.0212) (0.0223)
3 -0.225%** -0.244%** -0.344%** -0.308*** -0.245%**
! (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.265%** -0.367*** -0.333%** -0.184%** -0.366%***
b (0.0222) (0.0215) (0.0211) (0.0212) (0.0214)
0.00512 -0.00391 0.00762 0.00615%* 0.00297
k& (0.00473) (0.00587) (0.00495) (0.00266) (0.00426)
0.00547 0.00217 0.0125%* 0.00775%** 0.00430
ki (0.00479) (0.00594) (0.00491) (0.00266) (0.00435)
0.00519 0.00208 0.0152%** 0.00910%** 0.00479
ki (0.00485) (0.00584) (0.00492) (0.00269) (0.00420)
0.00490 0.00572 0.0128*** 0.00931%** 0.00516
" (0.00478) (0.00584) (0.00497) (0.00273) (0.00421)
0 0.00650%** 0.00608** -0.00345* -0.00244** 0.00364*
(0.00220) (0.00256) (0.00208) (0.00107) (0.00195)
0.0533#** 0.0536%** 0.0539*** 0.0543*** 0.0534***
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (%ol 0.623*** 0.628*** 0.633*** 0.637*** 0.628***
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
5, (EAA) 0.340*** 0.339%** 0.340%** 0.340%*** 0.338%**x*
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5, 0.0819%** 0.0846%** 0.0854*** 0.0851*** 0.0846%**
(0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
Constant 0.970*** 0.845%** 0.728*** 0.647*** 0.846%***
(0.0430) (0.0402) (0.0381) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369
F L () EFFELA,

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<®E B-7c> 47/ol tf3t HE RD FAI} 7| MEEX| 0|XE
an (11) (12) (13) (14) (15)
v sme 3b In psv | sme 3c In psv | sme 4a In psv | sme 4b In psv | sme 5a In psv
H v In_psv
3 -0.00327 -0.0179** -0.0227** -0.00987 -0.00814
! (0.0124) (0.00818) (0.0104) (0.00810) (0.00544)
3 -0.178*** -0.191%*** -0.178*** -0.190*** -0.192%*x*
2 (0.0222) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.313%** -0.218*** -0.312%** -0.312%*x*
s (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340%*** -0.305%** -0.340%** -0.302%** -0.299%*x*
! (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.320%*x* -0.183**x* -0.320%** -0.175%** -0.172%*x*
b (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
~ 0.00658 0.00445* 0.00251 0.00325 0.00262**
! (0.00481) (0.00261) (0.00334) (0.00218) (0.00118)
o 0.00679 0.00416 0.00319 0.00333 0.00240**
2 (0.00466) (0.00262) (0.00324) (0.00218) (0.00118)
~ 0.00666 0.00715%** 0.00335 0.00393* 0.00159
s (0.00472) (0.00264) (0.00324) (0.00221) (0.00118)
5 0.00692 0.00929%** 0.00234 0.000448 0.000285
4 (0.00479) (0.00268) (0.00327) (0.00223) (0.00119)
0 -0.000835 -0.00495%** 0.00325%* -0.000531 0.00346***
(0.00201) (0.00107) (0.00150) (0.000954) (0.000556)
é 0.0538*** 0.0545%** 0.0538*** 0.0540*** 0.0525%**
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5 (2l 0.633*** 0.637*** 0.633*** 0.637*** 0.637***
! B (0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5, (AR 0.340%** 0.340%** 0.339%*x* 0.340%*** 0.337%**x*
20 (0.00403) (0.00382) (0.00403) (0.00382) (0.00383)
5.(32) 0.0854*** 0.0851%** 0.0854*** 0.0851*** 0.0850***
s (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
Constant 0.725%** 0.646*** 0.725%** 0.641%*** 0.648***
(0.0380) (0.0365) (0.0380) (0.0365) (0.0365)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363
F L () EFFELA,

2. wxk p<0.01, *+ p<0.05, * p<0.1
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o th7Islel chet

<FE B-8a> Cf7|¥oll et M5 R&D FA7t 7|

AE R&D FAF 719 AEFA ] v &3

A= FXtol| o|x= 224

o M () (€) (4) ®)
Ige la In psv | Ige 1b In psv | Ige Ic In psv | Ige 1d In psv | Ige le In psv
¥y In_psv
3 -0.00119 -0.0453%** -0.0712%** -0.0667*** -0.0626***
! (0.00807) (0.0109) (0.0103) (0.00912) (0.00550)
3 -0.115%** -0.128*** -0.148*** -0.173%** -0.170%**
2 (0.0251) (0.0239) (0.0230) (0.0223) (0.0218)
3 -0.157*** -0.175%** -0.204*** -0.218%** -0.309%**
? (0.0241) (0.0231) (0.0223) (0.0218) (0.0213)
3 -0.202%** -0.229%** -0.248*** -0.341%** -0.307***
4 (0.0234) (0.0225) (0.0219) (0.0213) (0.0211)
3 -0.256*** -0.272%** -0.370*** -0.333%** -0.182%**
b (0.0229) (0.0221) (0.0215) (0.0211) (0.0213)
0.00502 -0.00626 -0.0157%** -0.0116** -0.000981
i (0.00484) (0.00649) (0.00581) (0.00495) (0.00265)
0.00946* -0.00213 -0.00994* 0.00129 0.00506*
K (0.00491) (0.00660) (0.00583) (0.00505) (0.00259)
0.00929* 0.00165 0.00406 0.00452 0.00877***
L (0.00496) (0.00659) (0.00603) (0.00521) (0.00259)
0.0120%** 0.0143%* 0.00903 0.0111%** 0.00783***
" (0.00499) (0.00669) (0.00620) (0.00531) (0.00263)
0 0.0163 0.0992%** -0.0145 -0.0607 0.00433
(0.0125) (0.0385) (0.0959) (0.0649) (0.0142)
0.0539%*** 0.0541%%* 0.0543%%** 0.0544%** 0.0553%**
¢ (0.00127) (0.00120) (0.00113) (0.00108) (0.00103)
5, () 0.614%** 0.623%** 0.628%*** 0.633%** 0.636%**
(0.00341) (0.00315) (0.00294) (0.00279) (0.00268)
5. (= P 0.339%** 0.340%** 0.338%** 0.339%** (0.339%%*
o (FARET)
(0.00490) (0.00455) (0.00427) (0.00403) (0.00382)
5,312 0.0796*** 0.0820%** 0.0846%** 0.0854#** 0.0850%**
(0.000970) (0.000909) (0.000855) (0.000806) (0.000760)
1.152%%%* 0.978%** 0.853*** 0.731%** 0.656%**
Constant
(0.0466) (0.0430) (0.0401) (0.0381) (0.0365)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.365 0.369 0.369 0.367 0.363

F L () XZFA,

2. #xx p<0.01, ** p<0.05, * p<0.1

75 4171



<F % B-8b> Cf7|¥ofl tigt HF R&D FA7I 7| A=FAof o|x= &1t
o (©) (™) ®) (€) (10)
Ige 2a In psv | lge 2b In psv | lge 2c In psv | Ige 2d In psv | Ige 3a In psv
H In_psv
3 0.0176** -0.00902 -0.0187** -0.0345%** 0.0148*
! (0.00827) (0.00986) (0.00907) (0.00613) (0.00873)
3 -0.13]%** -0.157%** -0.178*** -0.190%** -0.152%**
2 (0.0238) (0.0230) (0.0222) (0.0216) (0.0230)
3 -0.176%*** -0.206%** -0.22]%** -0.3]15%** -0.205%**
s (0.0231) (0.0223) (0.0217) (0.0211) (0.0223)
3 -0.228%** -0.246%** -0.343%** -0.306%** -0.246%**
4 (0.0225) (0.0219) (0.0213) (0.0210) (0.0219)
3 -0.267%** -0.369%** -0.332%** -0.182%** -0.367***
b (0.0221) (0.0214) (0.0211) (0.0212) (0.0214)
0.0110%** 0.00172 0.00410 0.00490* 0.00686*
i (0.00423) (0.00529) (0.00450) (0.00260) (0.00380)
0.0113%*** 0.00780 0.00973%** 0.00641%** 0.00820%**
K (0.00430) (0.00537) (0.00464) (0.00259) (0.00391)
0.0110%** 0.00662 0.0128%** 0.00772%** 0.00774**
ki (0.00437) (0.00547) (0.00472) (0.00261) (0.00394)
0.00964** 0.00979* 0.0104** 0.00783%** 0.00763*
™ (0.00446) (0.00554) (0.00475) (0.00265) (0.00403)
0 0.0131* 0.0694*+* 0.0141 -0.0243* -0.0235%*
(0.00744) (0.0233) (0.0161) (0.0143) (0.0101)
0.0534*+* 0.0537#** 0.0538*** 0.0542#** 0.0535%**
¢ (0.00120) (0.00113) (0.00108) (0.00103) (0.00113)
5, (N Z ) 0.623%** 0.628*#* 0.633%** 0.637#** 0.628%**
(0.00315) (0.00294) (0.00279) (0.00268) (0.00294)
8, (B 0.340%** (0.3397%#* 0.340%** 0.340%** 0.338##*
(0.00455) (0.00427) (0.00403) (0.00382) (0.00427)
5,(2) 0.0819%*** 0.0846%** 0.0854*** 0.0851##* 0.0846%**
) (0.000909) (0.000855) (0.000806) (0.000760) (0.000855)
Constant 0.974*** 0.848%##* 0.726%** 0.645%** 0.846%**
(0.0430) (0.0401) (0.0380) (0.0365) (0.0401)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.369 0.369 0.367 0.363 0.369

F L ()= Z=4h

2. w0k p<0.01, ¢ p<0.05, * p<0.1
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<823 B-8c> 7|0l chet HF R&D FA7t 7| A=FXof o[xl& g1t
A (11) (12) (13) (14) (15)
- lge 3b In psv | Ige 3c In psv | Ige 4a In psv | lge 4b In psv | Ige S5a In psv
H In_psv
3 -0.00749 -0.0390%** -0.00788 -0.0133%** 0.0184***
! (0.0101) (0.00682) (0.00756) (0.00619) (0.00387)
3 -0.177%** -0.188*** -0.179%** -0.190%** -0.196%**
2 (0.0221) (0.0216) (0.0222) (0.0216) (0.0217)
3 -0.218*** -0.310%** -0.219%** -0.312%** -0.316%**
s (0.0217) (0.0211) (0.0217) (0.0211) (0.0212)
3 -0.340*** -0.302%** -0.341%** -0.302%** -0.303%**
: (0.0212) (0.0209) (0.0212) (0.0209) (0.0210)
3 -0.329%** -0.180%** -0.330%** -0.175%** -0.176%**
§ (0.0211) (0.0211) (0.0211) (0.0211) (0.0212)
0.00543 0.00240 0.00548* 0.00304 0.00349%**
k& (0.00441) (0.00257) (0.00302) (0.00216) (0.00117)
0.00597 0.00196 0.00526* 0.00308 0.00338%***
K (0.00445) (0.00257) (0.00309) (0.00215) (0.00117)
0.00595 0.00484* 0.00517* 0.00366* 0.00275%*
K (0.00457) (0.00260) (0.00312) (0.00218) (0.00117)
0.00617 0.00677*** 0.00420 0.000144 0.00165
N (0.00463) (0.00263) (0.00315) (0.00218) (0.00117)
0 0.0113 0.00156 0.00397 0.00598 -0.00450%**
(0.00746) (0.00462) (0.00439) (0.00446) (0.00113)
0.0538*** 0.0544%** 0.0538*** 0.0540%** 0.0529%**
¢ (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5, (3ol 0.633%** 0.637%** 0.633%** 0.637%** 0.637%**
(0.00279) (0.00268) (0.00279) (0.00268) (0.00268)
5, (EAA) 0.339%** 0.340%** 0.339%** 0.340%** 0.339%**
(0.00403) (0.00382) (0.00404) (0.00382) (0.00383)
5, 0.0854*** 0.0851%** 0.0854*** 0.08517%** 0.0849%**
‘ (0.000806) (0.000760) (0.000806) (0.000760) (0.000761)
Constant 0.725%** 0.642%** 0.726%** 0.641%** 0.646%**
(0.0380) (0.0365) (0.0381) (0.0365) (0.0366)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.367 0.363 0.367 0.363 0.363

F L ()= Z=4h

2. w0k p<0.01, ¢ p<0.05, * p<0.1

75 4173



5 C. ¥% Ra&D FAt A2 & &0 cish &1L

(

rir

O A4 72 A 2oF 4 R&D FAF 7199 gl v a3

<R E C-1a> A wE AIY ZokfA HF R&D FAL 7|¥el 1&0f o[x= &1t

EA%) ) @ (€) 4) ©)
nd la In emp | nd 1b In emp | nd 1c In emp | nd 1d In emp | nd le In emp
H In_emp
3 -0.0266%** -0.0446%** -0.0453%** -0.0450%** -0.0339%*x*
! (0.00351) (0.00469) (0.00438) (0.00387) (0.00234)
3 -0.377%** -0.35]%*x* -0.418%** -0.557%** -0.711%%*
2 (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.432%** -0.485%** -0.631*** -0.795%*x* -0.682%**
s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566%** -0.697%** -0.872k% -0.765%** -0.723%*
: (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%** -0.940%** -0.839** -0.817%** -0.943**
§ (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
0.000871 -0.00347 -0.00851*** -0.00705%** 0.00555%**
N (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
0.00280 -0.00722%* -0.00805%** -0.00908*** 0.00697***
K (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
0.00465** -0.00690** -0.00834*** -0.00211 0.00336%**
K (0.00213) (0.00282) (0.00257) (0.00221) (0.00110)
0.00132 -0.00106 -0.00576** -0.00123 0.00445%**
n (0.00214) (0.00288) (0.00267) (0.00227) (0.00111)
0 0.0140%** -0.0137 0.00747 0.0182%** 0.0131#**
(0.00652) (0.0207) (0.00855) (0.00523) (0.00178)
0.0424%** 0.0405%** 0.0403#** 0.0399%:** 0.0392%#**
9 (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
S (o 0.293#:#* 0.286%** 0.282%#** 0.285%** 0.293%#**
(&)
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
5,31 0.0532%** 0.0544*** 0.0542#** 0.0536%** 0.0530%**
s (0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
-2.648*** -2.625%** -2.625%#* -2.738HH* -2.928%**
Constant
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388

F L ()e 54,

2. w0k p<0.01, ¢ p<0.05, * p<0.1

174 » REDFAte| CIZHEAt ZX Gt 47




<FE C-1b> M & AlY ZokfA HF R&D FAZL 7|¥el 10| o|x= &1t

A (6) ) @®) © (10)
nd 2a In emp | nd 2b In emp | nd 2¢ In emp | nd 2d In emp | nd 3a In emp
Hae In_emp
3 -0.0123%** -0.0320%** -0.0239%** -0.0162%** 0.00183
! (0.00361) (0.00421) (0.00387) (0.00262) (0.00381)
3 -0.352%** -0.42]%** -0.559%** -0.712%** -0.423%#%
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.632%** -0.800%** -0.679%** -0.635%***
s (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%** -0.875%** -0.765%*** -0.7277%%* -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.8]]* -0.944*** -0.842%#%*
§ (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
0.00307* -0.00184 -0.00183 0.00420%** 0.00862%***
N (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
0.00561%*** -0.00523** -0.00157 0.00479%** 0.00897***
K (0.00184) (0.00228) (0.00197) (0.00110) (0.00166)
0.00589*** -0.00153 -0.00289 0.00700%** 0.00856***
ki (0.00187) (0.00234) (0.00200) (0.00111) (0.00168)
0.00542%*** -0.00192 -0.00259 0.00674*** 0.00864***
" (0.00191) (0.00237) (0.00202) (0.00112) (0.00172)
0 0.0210%** 0.00844 0.00785** 0.000107 0.00951***
(0.00437) (0.00613) (0.00390) (0.00169) (0.00244)
0.04071*** 0.04071*** 0.0396%*** 0.0388*** 0.0396%***
9 (0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
5, (N Ze) 0.286%** 0.282%** 0.285%#** 0.293%%* 0.282%#**
(0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
5,() 0.0544*** 0.0543%** 0.0536%** 0.0530%** 0.0542#**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
-2.626%** -2.628%** -2, 743%H% -2.935%** -2.627%kx
Constant
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

T L ()E ZEL

] S

2. w0k p<0.01, ¢ p<0.05, * p<0.1
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<R E C-1c> A w2 AH =ofollM & R&D FA7} 7|¥el 1o o|x& &2t

(11) (12) (13) (14) (15)
T nd 3b In_ nd 3c In nd 4a In_ nd 4b In_ nd 5a In_
emp emp emp emp emp
Hpr In_emp In_emp In_emp In_emp In_emp
3 -0.00707 -0.0125%** 0.00582* -0.00349 0.0319***
! (0.00432) (0.00294) (0.00326) (0.00266) (0.00165)
3 -0.560%** -0.711%** -0.562%** -0.712%** -0.721%**
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801##* -0.677*** -0.801*** -0.678%** -0.683##*
3 (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767%%* -0.723%** -0.766*** -0.724x** -0.730%**
4 (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941%** -0.812%** -0.943 %+ -0.945%#*
b (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
~ 0.00489*** 0.00253** 0.00732%*** 0.00343*** 0.00508***
! (0.00186) (0.00109) (0.00127) (0.000916) (0.000494)
~ 0.00409** 0.00347*** 0.00443*** 0.00411*** 0.00467***
2 (0.00189) (0.00109) (0.00130) (0.000911) (0.000494)
~ 0.00587*** 0.003627%*** 0.00403*** 0.00452%*** 0.00602%***
3 (0.00194) (0.00110) (0.00132) (0.000923) (0.000494)
~ 0.00504** 0.00417*** 0.00382%*** 0.00585%*** 0.00585***
4 (0.00197) (0.00111) (0.00133) (0.000924) (0.000496)
0 -0.000619 0.00116 0.00665*** 0.00197* 0.00493***
(0.00372) (0.00131) (0.00194) (0.00113) (0.000494)
é 0.0393*** 0.0388*** 0.0392%** 0.0386%*** 0.0362%***
(0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
5, (2l 0.286%*** (0.293%** 0.285%** 0.293*** 0.291%**
! B (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5,(312) 0.0536*** 0.0530%** 0.0536%*** 0.0530%*** 0.0523***
s (0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
Constant -2 7A3*** -2.936%** NEY A -2.935%** -2.894%**
ons (0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391
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7 1L ()e ZFoA,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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<®E C-2a> CIXE R Al HololA HE RD £} 7|l 2ol alxlE
R
oAT) ) @ (€) G)) (©)
dnd la In emp|dnd 1b In emp|dnd 1c In emp|dnd 1d In emp|dnd le In emp
Hey In_emp
3 -0.0259%** -0.0449%** -0.0452%** -0.0445%** -0.0333%**
! (0.00348) (0.00469) (0.00437) (0.00386) (0.00234)
3 -0.377%k** -0.35]%** -0.418%** -0.557%** 0.7 7%
? (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.432%** -0.485%** -0.631*** -0.795%** -0.682%**
s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566%** -0.697%** -0.872%x* -0.765%** -0.723%*
4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%** -0.939%** -0.839%* -0.817%** -0.943%*
i (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
0.000871 -0.00348 -0.00851*** -0.00705%** 0.00586%***
" (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
0.00280 -0.00722%* -0.00805%** -0.00886%*** 0.00741%**
K (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
0.00465** -0.00690** -0.00832%** -0.00182 0.00367***
K (0.00213) (0.00282) (0.00257) (0.00221) (0.00110)
0.00132 -0.00123 -0.00566** -0.000777 0.00474***
b (0.00214) (0.00287) (0.00265) (0.00226) (0.00111)
0 0.0146 0.0488 0.0131 0.0179%** 0.0159%#**
(0.0107) (0.0629) (0.0137) (0.00677) (0.00264)
0.0424*** 0.0405°%** 0.0403#** 0.0399%:** 0.03927%#**
¢ (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
5, (N Ze) 0.293 %% 0.286%** 0.282%#** 0.285%** 0.293%#%*
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
5,3 0.0532%** 0.0544%** 0.0542#** 0.0536%** 0.0530%**
(0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
Constant -2.648%** -2.625%** -2.625% -2.738kkx -2.928x*
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388
F L ()e FFeA,

2. #wkx p<0.01, #* p<0.05, * p<0.1
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<FE C-2b> CIXE ®E AlY =ZolllA @& R&D FAIF 7|¥el 1&o o[x&
L
EA%) (6) @) @®) ) (10)
dnd 2a In emp|dnd 2b In emp|dnd 2c In emp |dnd 2d In emp|dnd 3a In emp
H In_emp
3 -0.00933*** -0.0316%*** -0.0239%*x* -0.0165%*** 0.00244
! (0.00356) (0.00420) (0.00386) (0.00261) (0.00377)
3 -0.352%*x* -0.421%*x* -0.559*** -0.713%** -0.422%**
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.632%*x* -0.800%** -0.679%*** -0.635%**
s (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%** -0.875%*x* -0.765%** -0.727%*x* -0.876%**
: (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.811%** -0.944%** -0.842%**
§ (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
0.00307* -0.00184 -0.00183 0.00417%** 0.00862%**
N (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
0.00561*** -0.00523** -0.00161 0.00475%** 0.00897***
K (0.00184) (0.00228) (0.00197) (0.00110) (0.00166)
0.00589%** -0.00144 -0.00285 0.00696*** 0.00882%***
K (0.00187) (0.00234) (0.00200) (0.00111) (0.00168)
0.00569%** -0.00165 -0.00244 0.00671%** 0.00899***
n (0.00191) (0.00236) (0.00201) (0.00112) (0.00172)
0 0.0103 0.00797 0.0132%** 0.00315 0.0143%**
(0.00700) (0.0112) (0.00507) (0.00275) (0.00341)
0.0401%** 0.0401*** 0.0396%** 0.0388*** 0.0396***
¢ (0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
S (mlZ=on 0.286%*** 0.282%** 0.285%** 0.293%** 0.282%**
(&)
(0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
NGE) 0.0544*** 0.0543*** 0.0536%** 0.0530*** 0.0542%**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
-2.627%** -2.628*** -2.743%** -2.934%** -2.627F**
Constant
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

F L ()e ZFA,

2. wek p<0.01, =+ p<0.05, * p<0.1
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<F®E C-2c> CIAY wE At =ofoilM HE R&

FX7F 719 el n&o o|x|&

&3}
EA%) (11) (12) (13) (14) (15)
dnd 3b In emp|dnd 3c In emp|dnd 4a In emp|dnd 4b In emp|dnd 5a In emp
H In_emp
3 -0.00831* -0.0117%** 0.00772%* -0.00260 0.0346%**
! (0.00431) (0.00290) (0.00321) (0.00263) (0.00162)
3 -0.560%*** -0.711%*x* -0.562%** -0.712%** -0.721%**
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801*** -0.677*** -0.801*** -0.678*** -0.683***
s (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767*** -0.723%*x* -0.766%** -0.724%*x* -0.730%**
: (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941*** -0.812%** -0.943%** -0.945%**
§ (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
0.00489*** 0.00262** 0.00732%** 0.00354*** 0.00527***
N (0.00186) (0.00109) (0.00127) (0.000915) (0.000494)
0.00398** 0.00360%** 0.00448*** 0.00419%** 0.00489***
K (0.00188) (0.00109) (0.00130) (0.000909) (0.000493)
0.00580%** 0.00376*** 0.0041 1%** 0.00462%** 0.00623***
K (0.00193) (0.00110) (0.00132) (0.000921) (0.000493)
0.00495** 0.00428*** 0.00402%** 0.00595%** 0.00611%**
n (0.00196) (0.00111) (0.00133) (0.000923) (0.000495)
0 0.0149** -0.00170 0.00384 -0.000445 0.00440%**
(0.00672) (0.00206) (0.00293) (0.00207) (0.000916)
0.0393%:#:* 0.0388*** 0.0391%** 0.0386%** 0.0362%**
¢ (0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
S (M Z=on 0.286%*** 0.293*** 0.286%** 0.293%** 0.291%**
(=)
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
CE) 0.0536%** 0.0530%** 0.0536%** 0.0530*** 0.0523%**
(0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
-2 743%** -2.936%** =274k ¥ -2.935%** -2.897F**
Constant
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391

F L ()e ZFA,

2. wek p<0.01, =+ p<0.05, * p<0.1
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0 T AR ok A R&D FAPE 719 a1l mlAl=

<8 % C-3a> 1l

7

ol

7E AlY ZokllAM E5 R&D FAE 71 80| o|x= &1t

EAS) €Y @ (€) (4) (©)
gnd la In emp|gnd 1b In emp|gnd Ic In emp|gnd 1d In emp|gnd le In emp
He In_emp
3 -0.0260%** -0.0446%** -0.0452%%* -0.0444*** -0.0328%**
! (0.00349) (0.00469) (0.00438) (0.00386) (0.00233)
3 -0.377*** -0.351*** -0.418%%* -0.557*** -0.711%%*
2 (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.432%** -0.485%** -0.63 1#%* -0.795%** -0.682%**
s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566*** -0.697*** -0.872%%* -0.765%** -0.723%%%
4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%** -0.940*** -0.839%#* -0.811*** -0.943%%%
i (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
0.000871 -0.00347 -0.00851*** -0.00705%** 0.00583***
Rk (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
0.00280 -0.00722%* -0.00805*** -0.00892%** 0.00733***
"2 (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
0.00465** -0.00690** -0.00822%** -0.00168 0.00363***
7 (0.00213) (0.00282) (0.00257) (0.00221) (0.00110)
0.00132 -0.000955 -0.00550** -0.000436 0.00474***
h (0.00214) (0.00288) (0.00265) (0.00225) (0.00111)
0 0.0133 -0.0213 0.00372 0.0173** 0.0103***
(0.00813) (0.0219) (0.0108) (0.00794) (0.00230)
0.0424%** 0.0405%*** 0.0403*** 0.0399%** 0.0392%***
¢ (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
5, (2= e) 0.293*** 0.286%*** 0.282%** 0.285%** 0.293***
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
5,(31) 0.0532%** 0.0544%** 0.0542%*** 0.0536%*** 0.0530%***
s (0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
Constant -2.648*** -2.625%** -2.625%%% -2.738*** -2.928%**
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388
F L ()e ZFeak

2. wxx p<0.01, **+ p<0.05, * p<0.1
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<8 # C-3b> 1=l

e AY ZokAM EF R&D FAL 719 nE olx= &t

A (6) ) @®) © (10)
B gnd 2a In emp|gnd 2b In emp|gnd 2c In emp|gnd 2d In emp|gnd 3a In emp
Her In_emp
3 -0.0177%** -0.0319%** -0.0229%** -0.0159%** 0.00455
! (0.00359) (0.00421) (0.00385) (0.00261) (0.00375)
3 -0.352%** -0.420%** -0.559%** -0.713%** -0.422%x*
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.632%** -0.800%** -0.679%** -0.635%***
s (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%** -0.875%** -0.765%*** -0.7277%%* -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.8]]* -0.944%** -0.842%#%*
§ (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
~ 0.00307* -0.00184 -0.00183 0.00425%** 0.00862%***
! (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
~ 0.00561%*** -0.00523** -0.00113 0.00486%*** 0.00897***
2 (0.00184) (0.00228) (0.00196) (0.00110) (0.00166)
~ 0.00589*** -0.00133 -0.00260 0.00706%*** 0.00877***
s (0.00187) (0.00233) (0.00200) (0.00111) (0.00168)
" 0.00553*** -0.00186 -0.00218 0.00680%*** 0.00891***
4 (0.00191) (0.00237) (0.00202) (0.00112) (0.00172)
0 0.0269%** 0.00848 8.41e-05 -0.00164 0.00416
(0.00549) (0.00724) (0.00588) (0.00208) (0.00336)
& 0.04071*** 0.04071*** 0.0396%*** 0.0388*** 0.0396%***
(0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
5, (vl 2=l 0.286%** 0.282%** 0.285%#** 0.293%%* 0.282%#**
! B (0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
5,() 0.0544*** 0.0543%** 0.0536%** 0.0530%** 0.0542#**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
Constant -2.626%** -2.628%** 2. 743 -2.935%** -2.627%kx
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

T L ()E ZEL

] S

2. w0k p<0.01, ¢ p<0.05, * p<0.1
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<F®E C-3c> 18 wE AlY ZofolA E& R&D FXAI} 7|9 1&of o|x& &1t

o (11) (12) (13) (14) (15)
= gnd 3b In emp|gnd 3c In emp|gnd 4a In emp|gnd 4b In emp|gnd S5a In emp
Hae In_emp
-0.00653 -0.0127##* 0.00648** -0.00349 0.0330***
b (0.00430) (0.00292) (0.00322) (0.00264) (0.00164)
3 -0.560%*** -0.711%** -0.562%#%* -0.712%** -0.721%#%*
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801*** -0.677*** -0.801##* -0.678*** -0.683*#+*
3 (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767*** -0.723%** -0.766%** -0.724%*** -0.730%#*
4 (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941*** -0.812%#%* -0.943*** -0.945%#%*
b (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
~ 0.00489*** 0.00252%** 0.00732%** 0.00343*** 0.00516***
! (0.00186) (0.00109) (0.00127) (0.000916) (0.000494)
~ 0.00437** 0.00344*** 0.00443*** 0.00408*** 0.00473***
2 (0.00189) (0.00109) (0.00130) (0.000911) (0.000494)
~ 0.00614*** 0.00361*** 0.00401*** 0.00449*** 0.00609***
3 (0.00194) (0.00110) (0.00132) (0.000923) (0.000494)
" 0.00537*** 0.00414*** 0.00368*** 0.00583*** 0.00592%***
4 (0.00197) (0.00111) (0.00133) (0.000924) (0.000496)
0 -0.00722* 0.00260 0.00845%** 0.00285** 0.00453***
(0.00439) (0.00160) (0.00248) (0.00132) (0.000558)
& 0.0393*** 0.0388*** 0.03927%*** 0.0386%*** 0.0362%***
(0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
=0 0.286%*** (0.293%** 0.285%*** 0.293*** 0.297***
6, (MHEe)
! (0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
5,() 0.0536%** 0.0530%*** 0.0536*** 0.0530%** 0.05227%***
S (0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
Constant -2.743%** -2.936%** -2, 742%%% -2.935%** -2.895%#*
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391

T L ()E ZEL

JLI_Li},

2. w0k p<0.01, ¢ p<0.05, * p<0.1
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0O R&D A7AE A R&D A7} 7]

0 7]1ZATF ©A HHF R&D FAP} 7|

A ol A=
ﬁ BEAS)

a3

vl mA=

<FE C-4a> 7|=ATF EHAOAM EF R&D FAIL 7|9 1o o|x= &1t
oAT) ) @ (€) 4) (©)
v brd la In emp |brd 1b In emp |brd Ic In emp |brd 1d In emp|brd le In emp
Haey In_emp
3 -0.0286%** -0.0450%** -0.0459%** -0.0453%** -0.0332%**
! (0.00358) (0.00480) (0.00441) (0.00389) (0.00235)
3 -0.377%k** -0.35]%** -0.418%** -0.557%** 0.7 7%
? (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.432%** -0.485%** -0.631*** -0.795%** -0.682**
s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566%** -0.697%** -0.872%x* -0.765%** -0.723%*
4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%** -0.939%** -0.839%* -0.817%** -0.943%*
i (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
~ 0.000871 -0.00348 -0.00851*** -0.00705%** 0.00595%**
! (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
~ 0.00280 -0.00722%* -0.00805%** -0.00878*** 0.00734***
2 (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
~ 0.00465** -0.00690** -0.00840%** -0.00158 0.00361***
? (0.00213) (0.00282) (0.00257) (0.00220) (0.00110)
" 0.00132 -0.00126 -0.00586** -0.000626 0.00468***
4 (0.00214) (0.00287) (0.00265) (0.00226) (0.00112)
0 0.0174*** 0.00245 0.0105 0.0116** 0.00426%***
(0.00496) (0.00806) (0.00695) (0.00493) (0.00143)
& 0.0424*** 0.0405°%** 0.0403#** 0.0399%:#* 0.03927%#**
(0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
5 (vl 2=l 0.293 %% 0.286*** 0.282%#** 0.285%** 0.293%#%*
! B (0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
5,() 0.0532%** 0.0544*** 0.0542#** 0.0536%** 0.0530%**
s (0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
Constant -2.648%** -2.625%** -2.626%** -2.738Hkx -2.929%
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388
F L ()e FFA,

2. #wkx p<0.01, ** p<0.05, * p<0.1

7= 4183




<EE C-4b> 7|=AT EHAOAM FF R&D FAVF 71Y9 L0 o|x& F31f
A (6) 0] @®) © (10)
brd 2a In emp | brd 2b In emp | brd 2¢ In emp |brd 2d In emp | brd 3a In emp
Her In_emp
3 -0.0127##* -0.0322%** -0.0236%** -0.0185%** 0.00363
! (0.00370) (0.00428) (0.00391) (0.00266) (0.00384)
3 -0.352%** -0.420%** -0.559%##* -0.712%** -0.422%#%*
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.632%** -0.800%** -0.679%** -0.635%***
s (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%** -0.875%** -0.765%*** -0.7277%%* -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.811##* -0.944*** -0.842%#%*
§ (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
0.00307* -0.00184 -0.00183 0.00394#** 0.00862%***
N (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
0.00561%*** -0.00523** -0.00116 0.00459%#** 0.00897***
K (0.00184) (0.00228) (0.00196) (0.00110) (0.00166)
0.00589*** -0.00139 -0.00269 0.00680%*** 0.00888***
ki (0.00187) (0.00233) (0.00200) (0.00111) (0.00168)
0.00569*** -0.00168 -0.00229 0.00639%*** 0.00887***
" (0.00191) (0.00236) (0.00201) (0.00112) (0.00172)
0 0.0118*** 0.00369 0.00370 0.00540%** 0.00416
(0.00332) (0.00459) (0.00383) (0.00132) (0.00263)
0.04071*** 0.04071*** 0.0396%*** 0.0388*** 0.0396%***
9 (0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
S (M=o 0.286%** 0.282%** 0.285%#** 0.293%%* 0.282%**
1(UHE )
(0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
5,() 0.0544*** 0.0543%** 0.0536%** 0.0530%** 0.0542#**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
-2.627*** -2.628%** -2, 743%H% -2.935%** -2.627%kx
Constant
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

T L ()E ZEL

] S

2}
2. w0k p<0.01, ¢ p<0.05, * p<0.1
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<BE C-4c> 7|2 EHAMAM HE R&D FA7F 719 180 o|x|= &1}
A (11) (12) (13) (14) (15)
brd 3b In emp | brd 3c In emp | brd 4a In emp | brd 4b In emp | brd 5a In emp
Hae In_emp
3 -0.00689 -0.0135%#* 0.00532 -0.00283 0.0294%**
! (0.00444) (0.00300) (0.00332) (0.00273) (0.00175)
3 -0.560%*** -0.711%** -0.562%** -0.712%** -0.721%%*
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801*** -0.677%** -0.801##* -0.678*** -0.683*#+*
3 (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767*** -0.723%** -0.766*** -0.724%** -0.730***
4 (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941%** -0.812%** -0.943%** -0.945%**
b (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
0.00489*** 0.00253** 0.00732%** 0.00352%** 0.00528%**
N (0.00186) (0.00109) (0.00127) (0.000916) (0.000493)
0.00408** 0.00343%** 0.00448*** 0.00418%** 0.00488***
2 (0.00188) (0.00109) (0.00130) (0.000910) (0.000493)
0.00586*** 0.00353*** 0.00393*** 0.00461*** 0.00620%**
s (0.00194) (0.00110) (0.00132) (0.000922) (0.000493)
0.00502%* 0.00406*** 0.00372%** 0.00593*** 0.00606***
T (0.00196) (0.00111) (0.00133) (0.000924) (0.000495)
0 -0.000609 0.00201* 0.00506*** 0.000180 0.00338***
(0.00255) (0.00106) (0.00160) (0.000850) (0.000365)
0.0393*** 0.0388*** 0.03927%*** 0.0386*** 0.0362%**
¢ (0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
5 (M Z ) 0.286%** 0.293%** 0.285%** 0.293%** 0.291%**
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
GE) 0.0536%** 0.0530%*** 0.0536*** 0.0530%** 0.0523***
(0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
-2 7A3%** -2.936%** NEY AR -2.935%** -2.895%**
Constant
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391

T L ()E ZEL

] S

2. w0k p<0.01, ¢ p<0.05, * p<0.1

2k

7= 4185




0 S&AT WA A R&D FAL 719 1gel A=

7}

fol

<8 E C-ba> 3839+ HHOAM HE R&D FAZF 7| & o|x[= &1
€] (@) 3 “4) ®)
TE app la In_ app_lc In_ app_le In_
app_1b In_emp app_1d In_emp
emp emp emp
He In_emp
3 -0.0258%** -0.0454%** -0.0468%** -0.0457%** -0.0340%**
! (0.00360) (0.00474) (0.00440) (0.00389) (0.00235)
3 -0.377%%* -0.351%%* -0.418%** -0.557%** -0.711%**
2 (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.432%%* -0.485%** -0.631%%* -0.795%%* -0.682%**
3 (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566*** -0.697*** -0.872%%* -0.765%%* -(0.723%%*
4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%%* -0.939%*%** -0.838*** -0.811%%* -0.943%**
0 (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
0.000871 -0.00348 -0.00851*** -0.00705%** 0.00570%**
n (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
0.00280 -0.00722** -0.00805%** -0.00907*** 0.00715%**
E (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
0.00465%* -0.00690** -0.00903*** -0.00205 0.00329%**
s (0.00213) (0.00282) (0.00258) (0.00221) (0.00110)
0.00132 -0.00145 -0.00703*** -0.00115 0.00426***
T (0.00214) (0.00287) (0.00268) (0.00227) (0.00112)
0 0.00250 0.00930 0.0182%** 0.0152%** 0.00813***
(0.00459) (0.00983) (0.00536) (0.00432) (0.00145)
0.0424%** 0.0405%** 0.0403%** 0.0399%*** 0.0392%**
¢ (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
5 (M Z ) 0.293%** 0.286%*** 0.282%** 0.285%** 0.293%**
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
NGE) 0.0532%** 0.0544*** 0.0542%*%* 0.0536%** 0.0530%**
SR (0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
-2.648%** -2.625%** -2.625%** -2.738%** -2.928%**
Constant
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388

F L ()= FFA,

2. w0k p<0.01, ¢ p<0.05, * p<0.1
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<BH# C-5b> 88T tAHMAM HE R&D FA7F 7| &0 ojx[& &1t
A (6) ) @®) © (10)
app 2a In emp |app 2b In emp|app 2c In emp|app 2d In emp|app 3a In emp
Her In_emp
3 -0.0106%** -0.0325%** -0.0250%** -0.0172%** 0.00136
! (0.00370) (0.00430) (0.00389) (0.00266) (0.00392)
3 -0.352%** -0.420%** -0.559%** -0.712%** -0.422%#%*
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.632%** -0.800%** -0.679%** -0.635%***
s (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%** -0.875%** -0.765%*** -0.7277%%* -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.8]]* -0.944%** -0.842%#%*
§ (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
0.00307* -0.00184 -0.00183 0.00407#** 0.00862%***
N (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
0.00561%*** -0.00523** -0.00149 0.00460%*** 0.00897***
K (0.00184) (0.00228) (0.00196) (0.00110) (0.00166)
0.00589*** -0.00122 -0.00319 0.006817*** 0.00857***
ki (0.00187) (0.00233) (0.00200) (0.00111) (0.00168)
0.00572%*** -0.00177 -0.00299 0.00654*** 0.00850%**
" (0.00191) (0.00236) (0.00202) (0.00113) (0.00173)
0 0.00649* 0.00526 0.0128*** 0.00216* 0.00636***
(0.00375) (0.00507) (0.00374) (0.00121) (0.00208)
0.04071*** 0.04071*** 0.0396%*** 0.0388*** 0.0396%***
9 (0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
5, (N Ze) 0.286%** 0.282%** 0.285%#** 0.293%%* 0.282%#**
(0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
GE) 0.0544*** 0.0543%** 0.0536%** 0.0530%** 0.0542#**
(0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
Constant 2,627 -2.628%** 2. 743 -2.934%k* -2.627%kx
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

T L ()E ZEL

] S

2. w0k p<0.01, ¢ p<0.05, * p<0.1

2k

75 4187




<R#H C-5c> 88T AolM HE R&D FAIL 7| 1ol o|xl& g3
Ea (1D (12) (13) (14) (15
- app_3b In emp | app 3c In emp |app 4a In emp |app 4b In emp|app 5a In emp
Hae In_emp
3 -0.00734 -0.0116%** 0.00456 -0.00530* 0.0282#**
! (0.00448) (0.00299) (0.00342) (0.00279) (0.00178)
3 -0.560%** -0.717%** -0.562%** -0.712%** -0.721%#%*
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801 *** -0.677%** -0.807 *** -0.678*** -0.683***
s (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767%** -0.723%** -0.766*** -0.724%** -0.730***
4 (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941%** -0.8]2%** -0.943%** -0.945%x*
§ (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
0.00489*** 0.00261** 0.00732%** 0.00347%#** 0.00534#**
N (0.00186) (0.00109) (0.00127) (0.000915) (0.000493)
0.00404** 0.00359%#** 0.00458*** 0.00409%*** 0.00487***
K (0.00189) (0.00109) (0.00130) (0.000910) (0.000493)
0.00582%*** 0.00374#** 0.00423%** 0.00442%** 0.00612%**
ki (0.00194) (0.00110) (0.00132) (0.000924) (0.000494)
0.00498** 0.00430%** 0.00406%*** 0.00570%** 0.00589***
" (0.00197) (0.00112) (0.00133) (0.000927) (0.000496)
0 0.000271 -0.000511 0.00418*** 0.00204*** 0.00327***
(0.00209) (0.00110) (0.00140) (0.000750) (0.000337)
0.0393%:#* 0.0388*** 0.0391#** 0.0386%*** 0.0362#**
9 (0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
5, (N Ze) 0.286%** 0.293%*** 0.286%** 0.293%%* 0.291%#%*
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
GE) 0.0536%** 0.0530%** 0.0535%#* 0.0530%** 0.0522°%#%**
(0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
Constant -2.7743%k% -2.936%** NE A -2.935%** -2.895%*
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391

T L ()E ZEL

JLI_Li},

2. w0k p<0.01, ¢ p<0.05, * p<0.1

188 » REDFAte| CIZHEAL ZX Gt 47




o /AT wA AR R&D FA) 719 agol n|x=

7}

fol

<FE C-6a> HLATF CHAM FF R&D FAIE 7|YH 1280 o|xl= &1t

e (M) @ (€) (4) &)
dev la In emp|dev 1b In emp| dev Ic In emp | dev 1d In emp |dev le In emp
Hey In_emp
3 -0.0363%** -0.0554*** -0.0615%** -0.0608*** -0.0543***
! (0.00615) (0.00731) (0.00678) (0.00597) (0.00351)
3 -0.377%%* -0.351%** -0.418%** -0.557%** -0.710%**
2 (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.432%%* -0.485%** -0.632%** -0.795%** -0.682%**
s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566%** -0.697*** -0.871%** -0.765%** -0.723%**
4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%** -0.939%*** -0.838*** -0.811%%* -0.942%**
i (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
0.000871 -0.00348 -0.00851*** -0.00705*** 0.00416***
N (0.00208) (0.00278) (0.00247) (0.00209) (0.00115)
0.00280 -0.00722%* -0.00805%** -0.0108*** 0.00538***
K (0.00211) (0.00283) (0.00248) (0.00221) (0.00113)
0.00465%* -0.00690** -0.0103*** -0.00386* 0.00147
s (0.00213) (0.00282) (0.00265) (0.00230) (0.00113)
0.00132 -0.00269 -0.00828%** -0.00236 0.00288**
T (0.00214) (0.00297) (0.00279) (0.00233) (0.00114)
0 0.00624** 0.00698* 0.00987*** 0.00908*** 0.00934***
(0.00288) (0.00368) (0.00311) (0.00246) (0.00111)
0.0424*** 0.0405%** 0.0403*** 0.0399%** 0.0392%**
¢ (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
5, (2= ) 0.293%*** 0.286*** 0.282%** 0.285%** 0.293***
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
5,3 ) 0.0532%*** 0.0544%** 0.0543*** 0.0536%*** 0.0530%**
(0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
-2.648%** -2.625%** -2.625%%%* -2.738%%* -2.927***
Constant
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388

-

T L ()e FFeak

2. w0k p<0.01, **+ p<0.05, * p<0.1

7= 4189



< E C-6b> 7fd 7 ctAoA EE RAD FAVL 7| &0 o|lx[= Fof
A (6) () ®) (€) (10)
dev 2a In emp|dev 2b In emp|dev 2c In emp|dev 2d In emp|dev 3a In emp
Hae In_emp
3 -0.0239%** -0.0502%** -0.0424%** -0.0341*** -0.00705
! (0.00663) (0.00786) (0.00713) (0.00437) (0.00708)
3 -0.352%** -0.421%** -0.559*** -0.712%** -0.422%%*
2 (0.0102) (0.00975) (0.00934) (0.00909) (0.00974)
3 -0.488*** -0.632%** -0.800%#* -0.679*** -0.635%#*
3 (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.700%*** -0.874*** -0.765%#* -0.727*** -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.811*** -0.944*** -0.842%**
b (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
0.00307* -0.00184 -0.00183 0.00345%** 0.00862%**
N (0.00181) (0.00225) (0.00190) (0.00111) (0.00162)
0.00561*** -0.00523** -0.00218 0.00380*** 0.00897***
2 (0.00184) (0.00228) (0.00199) (0.00111) (0.00166)
0.00589*** -0.00220 -0.00412** 0.00601*** 0.00842***
s (0.00187) (0.00235) (0.00205) (0.00112) (0.00169)
0.00494** -0.00325 -0.00367* 0.005827%*** 0.00858*#*
T (0.00193) (0.00243) (0.00206) (0.00113) (0.00173)
0 0.00576*** 0.00748*** 0.00703*** 0.00530%** 0.00322%*
(0.00212) (0.00265) (0.00216) (0.00104) (0.00158)
0.0401%** 0.0401*** 0.0396%** 0.0388*** 0.0396***
¢ (0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
5 (M Z ) 0.286%** 0.282%** 0.285%** 0.293%** 0.282%**
(0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
NGE) 0.0544*** 0.0543%** 0.0536%** 0.0530%** 0.0542%**
S (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
-2.626%** -2.628%** 2. 743F** -2.934%** -2.027F*
Constant
(0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

T L ()E ZEL

] S

2}
2. w0k p<0.01, ¢ p<0.05, * p<0.1
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<BE C-6c> MLAT EHAOAM HE R&D FA7F 719 180 o|x|= &1}
A (11) (12) (13) (14) (15)
dev 3b In emp|dev 3c In emp|dev 4a In emp|dev 4b In emp|dev 5a In emp
Hae In_emp
3 -0.0120 -0.0333%** -0.0154** -0.0199*** -0.000305
! (0.00787) (0.00518) (0.00717) (0.00516) (0.00359)
3 -0.560%*** -0.710%** -0.562%** -0.712%** -0.721%%*
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801*** -0.677%** -0.801##* -0.678*** -0.683*#+*
3 (0.00907) (0.00885) (0.00908) (0.00885) (0.00887)
3 -0.767*** -0.723%** -0.766*** -0.724%** -0.730***
4 (0.00888) (0.00877) (0.00888) (0.00877) (0.00879)
3 -0.812%** -0.941%** -0.812%** -0.943%** -0.945%**
b (0.00880) (0.00881) (0.00881) (0.00881) (0.00883)
0.00489*** 0.00207* 0.00732%** 0.00324*** 0.00508***
N (0.00186) (0.00109) (0.00127) (0.000918) (0.000494)
0.00396** 0.00298*** 0.00407*** 0.00386*** 0.00454***
2 (0.00189) (0.00109) (0.00131) (0.000913) (0.000494)
0.00563*** 0.00311*** 0.00334** 0.00420%** 0.00588***
s (0.00195) (0.00110) (0.00134) (0.000927) (0.000495)
0.00481** 0.00367%** 0.00332%* 0.00561*** 0.00576***
T (0.00198) (0.00112) (0.00134) (0.000926) (0.000496)
0 0.00135 0.00480%** 0.00471%** 0.00311*** 0.00483%**
(0.00182) (0.000970) (0.00127) (0.000802) (0.000432)
0.0393*** 0.0388*** 0.03927%*** 0.0386*** 0.0362%**
¢ (0.000450) (0.000430) (0.000451) (0.000430) (0.000432)
5 (M Z ) 0.286%** 0.293%** 0.285%** 0.293%** 0.291%**
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
GE) 0.0536%** 0.0530%*** 0.0536*** 0.0530%** 0.0523%**
(0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
-2.743%** -2.936%** NEY AR -2.935%** -2.894%**
Constant
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391

T L ()E ZEL

] S

2. w0k p<0.01, ¢ p<0.05, * p<0.1
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O 7198 A R&D FAF 719 189 vx= g3

O

=]

TA7I9(FA7I E23hell digk g4 R&D FAE 7190 angel vAe

7}

folr

<FE C-7a> 27|40l tiet @5 R&D FAVL 7| & o|x= &1
oAT) ) @ (€) 4) (©)
sme la In emp|sme 1b In emp|sme Ic In emp|sme 1d In emp|sme le In emp
Haey In_emp
3 -0.0357**x* -0.0418*** -0.0407 **x* -0.0389%** -0.0376%**
! (0.00408) (0.00511) (0.00470) (0.00411) (0.00245)
3 -0.375%** -0.352%** -0.419%* -0.559%** -0.7Q7***
? (0.0108) (0.0102) (0.00978) (0.00937) (0.00919)
3 -0.429%** -0.485%** -0.633*** -0.797%** -0.678***
s (0.0103) (0.00986) (0.00945) (0.00912) (0.00897)
3 -0.563%** -0.698*** -0.873* -0.766%** -0.719%**
4 (0.0100) (0.00955) (0.00920) (0.00892) (0.00888)
3 -0.772%*% -0.940%** -0.84Q%** -0.812%** -0.939%*
i (0.00971) (0.00932) (0.00902) (0.00884) (0.00891)
-0.00407* -0.00153 -0.00495* -0.00337 0.00403***
" (0.00235) (0.00310) (0.00276) (0.00233) (0.00116)
-0.00214 -0.00527* -0.00449 -0.00574** 0.00547***
K (0.00237) (0.00314) (0.00276) (0.00229) (0.00114)
-0.000294 -0.00495 -0.00528* 0.00139 0.00159
K (0.00239) (0.00314) (0.00275) (0.00233) (0.00114)
-0.00363 0.000423 -0.00271 0.00271 0.00264**
b (0.00241) (0.00310) (0.00279) (0.00237) (0.00116)
0 0.00503%*** -0.00196 -0.00357*** -0.00369%** 0.00328***
(0.00111) (0.00138) (0.00122) (0.00102) (0.000457)
0.0423%** 0.0405°%** 0.0403#** 0.0399%:#* 0.0391#**
¢ (0.000540) (0.000506) (0.000477) (0.000451) (0.000431)
5, (N Ze) 0.293 %% 0.286*** 0.282%#** 0.285%** 0.293%#%*
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
5,() 0.0532%** 0.0544*** 0.0542#** 0.0535%** 0.0530%**
s (0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
-2.651%** -2.624%** -2.624##% -2.735% k% -2.935%
Constant
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.397 0.397 0.393 0.390 0.388
F L ()e FFA,

2. #wkx p<0.01, ** p<0.05, * p<0.1
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<FE C-7b> S27|dol of

ok

F A5 R&D FAVF 7|9 1R o|xl= o

(6) 0] @®) ) (10)
T sme 2alne | sme 2bIne | sme 2cIne | sme 2d In e | sme 3a In e
mp mp mp mp mp
H In_emp
3 -0.0332%*x* -0.0379%** -0.0226%** -0.0276*** -0.0290***
! (0.00439) (0.00495) (0.00440) (0.00292) (0.00497)
3 -0.348*** -0.420%** -0.559%** -0.709%*x* -0.420%**
2 (0.0102) (0.00975) (0.00935) (0.00909) (0.00974)
3 -0.484*** -0.63 1 **x* -0.800%*** -0.675%** -0.632%**
3 (0.00986) (0.00943) (0.00909) (0.00889) (0.00942)
3 -0.696%*** -0.874%**x* -0.765%** -0.724%*x* -0.873***
4 (0.00955) (0.00919) (0.00890) (0.00881) (0.00918)
3 -0.937**x* -0.840%** -0.811*** -0.941%*x* -0.839%**
b (0.00932) (0.00900) (0.00883) (0.00884) (0.00899)
- -0.00552%** -0.00447* -0.00173 0.00217* 0.000157
! (0.00203) (0.00250) (0.00210) (0.00112) (0.00181)
~ -0.00297 -0.00786*** -0.00104 0.00262%* 0.000515
2 (0.00205) (0.00253) (0.00208) (0.00112) (0.00185)
o -0.00269 -0.00337 -0.00252 0.00477%** 0.00251
3 (0.00208) (0.00248) (0.00208) (0.00114) (0.00179)
5 -0.00125 -0.00349 -0.00211 0.00433%** 0.00372%*
4 (0.00205) (0.00248) (0.00210) (0.00115) (0.00179)
0 0.00888*** 0.00265** -0.000106 0.00388*** 0.00858***
(0.000942) (0.00109) (0.000881) (0.000454) (0.000830)
& 0.0400%** 0.0401*** 0.0396%** 0.0386*** 0.0394***
(0.000507) (0.000477) (0.000451) (0.000431) (0.000477)
5, (W2t 0.286%*** 0.282%** 0.285%** 0.293%**x* 0.282%**
! (0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
NGE) 0.0544*** 0.0543*** 0.0536%** 0.0530*** 0.0543%**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
Constant -2.630%** -2.620%** -2.743% %% -2.938%** -2.620%**
ons (0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393

L

7 1L ()e ZFoA,

2. xxx p<0.01, *+ p<0.05, * p<0.1
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<FE C-7c> S27|ol ofst

& R&D FAZL 719 180 ojxl= &3

A (11) (12) (13) (14) (15)
sme 3b In emp|sme 3c In emp|sme 4a In emp|sme 4b In emp|sme S5a In emp
Hae In_emp
3 -0.0138*** -0.0309%** -0.0137%** -0.0246%** 0.00887***
! (0.00526) (0.00346) (0.00441) (0.00343) (0.00229)
3 -0.560%*** -0.707*** -0.560%#* -0.709%*** -0.715%**
2 (0.00932) (0.00905) (0.00933) (0.00905) (0.00908)
3 -0.801*** -0.674%** -0.800%#* -0.675%** -0.677*%*
3 (0.00907) (0.00885) (0.00908) (0.00885) (0.00888)
3 -0.767*** -0.720%** -0.765%** -0.721%** -0.724%%*
4 (0.00888) (0.00877) (0.00889) (0.00877) (0.00880)
3 -0.812%** -0.938*** -0.810*** -0.940%** -0.940***
b (0.00881) (0.00881) (0.00881) (0.00881) (0.00884)
0.00311 0.000745 0.00305%* 0.00224** 0.00447%**
N (0.00204) (0.00110) (0.00141) (0.000924) (0.000496)
0.00280 0.00157 0.00155 0.00263*** 0.00396***
2 (0.00197) (0.00111) (0.00137) (0.000923) (0.000497)
0.00475%* 0.00163 0.00147 0.00293*** 0.00512%**
s (0.00200) (0.00112) (0.00137) (0.000936) (0.000498)
0.00389* 0.00197* 0.00129 0.00408*** 0.00482%**
T (0.00203) (0.00113) (0.00139) (0.000941) (0.000502)
0 0.00183** 0.00449%** 0.00444*** 0.00400%** 0.00383%**
(0.000852) (0.000453) (0.000633) (0.000403) (0.000234)
0.0393*** 0.0386%*** 0.0391*** 0.0384*** 0.0358%**
¢ (0.000450) (0.000430) (0.000451) (0.000430) (0.000433)
5 (M Z ) 0.286%** 0.293%** 0.285%** 0.293%** 0.291%**
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)
GE) 0.0536%** 0.0530%*** 0.0536*** 0.0530%** 0.0523%**
(0.000328) (0.000310) (0.000328) (0.000310) (0.000310)
-2.744%** -2.939%** -2.743%** -2.937%** -2.900***
Constant
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.390 0.388 0.391

T L ()E ZEL
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2. w0k p<0.01, ¢ p<0.05, * p<0.1
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o th7Islel chet

45 R&D FA} 719 8ol w|x&=

7}

fol

<®#H C-8a> Uf7|Holl chet HE R&D FAZI 7|g] n&of oAl &1t
e (1) @ (€) (4) )
Ige 1a In emp |Ige 1b In emp | Ige Ic In emp |Ige 1d In emp | Ige le In emp
Hey In_emp
3 -0.0281%** -0.0457*** -0.0452%** -0.0443%** -0.0323%%*
! (0.00347) (0.00469) (0.00437) (0.00386) (0.00233)
3 -0.377*** -0.351%** -0.418%%* -0.557*** -0.711%%*
2 (0.0107) (0.0102) (0.00977) (0.00936) (0.00917)
3 -0.431*** -0.485%** -0.631%%* -0.795%** -0.682%**
s (0.0103) (0.00985) (0.00944) (0.00911) (0.00895)
3 -0.566*** -0.697*** -0.872%%* -0.765%** -0.723%%*
4 (0.00999) (0.00954) (0.00920) (0.00891) (0.00886)
3 -0.775%** -0.940*** -0.839%** -0.811*** -0.943%%*
i (0.00969) (0.00931) (0.00901) (0.00883) (0.00889)
-0.000156 -0.00386 -0.00855%** -0.00713%** 0.00603***
N (0.00208) (0.00278) (0.00247) (0.00209) (0.00112)
0.00174 -0.00762%** -0.00809%*** -0.00875%** 0.00763***
" (0.00211) (0.00283) (0.00248) (0.00214) (0.00110)
0.00364* -0.00730%** -0.00821*** -0.00144 0.00384***
s (0.00213) (0.00282) (0.00256) (0.00220) (0.00110)
0.000415 -0.00155 -0.00541** 4.47e-06 0.00495%**
T (0.00215) (0.00286) (0.00264) (0.00225) (0.00111)
0 0.0612%** 0.129%** 0.110%*** 0.151*** 0.0539%***
(0.00537) (0.0165) (0.0408) (0.0275) (0.00600)
0.0424%** 0.0405%*** 0.0403*** 0.0398*** 0.0392%***
9 (0.000540) (0.000506) (0.000477) (0.000450) (0.000431)
5, (%) 0.292%** 0.286%*** 0.282%** 0.285%** 0.293***
(0.00133) (0.00123) (0.00114) (0.00108) (0.00103)
CE) 0.0531*** 0.0544%** 0.0543*** 0.0536%*** 0.0530%***
(0.000401) (0.000375) (0.000350) (0.000328) (0.000310)
-2.643%** -2.622%** -2.625%%%* -2.738*** -2.927%**
Constant
(0.0192) (0.0177) (0.0164) (0.0154) (0.0147)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.398 0.397 0.393 0.391 0.388
7 1L (O )F BTeA,

2. #wkx p<0.01, ** p<0.05, * p<0.1
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<2 E C-8b> Ui7|Hof chet MF R&D FAJt 7| 1&of ojxl& &1t

(6) ) @®) © (10)
T lge 2a In_ lge 2b In_ lge 2¢ In_ lge 2d In_ lge 3a In_
emp emp emp emp emp
H In_emp
3 -0.0107%** -0.0325%** -0.0243%** -0.0164*** 0.00383
! (0.00354) (0.00419) (0.00384) (0.00259) (0.00372)
3 -0.357 %% -0.420%** -0.559%#* -0.712%** -0.422%%%*
2 (0.0102) (0.00975) (0.00934) (0.00908) (0.00974)
3 -0.487%** -0.632%** -0.800%** -0.679%** -0.635%**
3 (0.00985) (0.00942) (0.00909) (0.00888) (0.00941)
3 -0.699%** -0.875%** -0.765%*** -0.727%%* -0.876%**
4 (0.00954) (0.00918) (0.00889) (0.00880) (0.00918)
3 -0.940%** -0.840%** -0.810%** -0.944*** -0.842%#*
b (0.00931) (0.00900) (0.00882) (0.00883) (0.00899)
~ 0.00228 -0.00220 -0.00235 0.00417#** 0.00830%**
! (0.00181) (0.00225) (0.00190) (0.00110) (0.00162)
~ 0.00480*** -0.00560** -0.00152 0.00476*** 0.00864***
2 (0.00184) (0.00228) (0.00196) (0.00109) (0.00166)
7 0.00505%*** -0.00154 -0.00285 0.00697*** 0.00865%**
3 (0.00187) (0.00233) (0.00199) (0.00111) (0.00168)
" 0.00503*** -0.00185 -0.00255 0.00670%*** 0.00887***
4 (0.00191) (0.00236) (0.00201) (0.00112) (0.00172)
0 0.0251#** 0.0616%** 0.0778#** 0.0324%** 0.0241***
(0.00319) (0.00990) (0.00683) (0.00606) (0.00431)
& 0.0407*** 0.04071*** 0.0396*** 0.0388*** 0.0396***
(0.000507) (0.000477) (0.000450) (0.000430) (0.000477)
5 (v Zl) 0.286*** 0.282%** 0.285%** 0.293*** 0.282%**
! B (0.00123) (0.00114) (0.00108) (0.00103) (0.00114)
5,31 0.0544*** 0.0543%** 0.0536%** 0.0530%** 0.0542#**
s (0.000375) (0.000350) (0.000328) (0.000310) (0.000350)
Constant -2.625%** -2.627*%* -2 741%%% -2.934%** -2.626%**
ons (0.0177) (0.0164) (0.0154) (0.0147) (0.0164)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.397 0.393 0.390 0.388 0.393
T L () T4,
2. wek p<0.01, =+ p<0.05, * p<0.1
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<F & C-8c> tf7| ol st

5 R&D FA7L 719 180l ojxl= &3

o (11) (12) (13) (14) (15)
lge 3b In emp | lge 3c In emp | Ige 4a In emp | Ige 4b In emp | Ige S5a In emp
H In_emp

3 -0.0114#%* -0.0139%** 0.00274 -0.00456* 0.0266***

! (0.00429) (0.00289) (0.00320) (0.00262) (0.00163)

3 -0.560%** -0.710%*** -0.561*** -0.712%** -0.720%#*

2 (0.00932) (0.00905) (0.00932) (0.00905) (0.00907)

3 -0.801##* -0.677*** -0.801*** -0.678*** -0.681##*

3 (0.00907) (0.00884) (0.00907) (0.00884) (0.00886)

3 -0.767%%* -0.723*** -0.766*** -0.724%*** -0.728%#%*

4 (0.00888) (0.00877) (0.00888) (0.00876) (0.00878)

3 -0.812%#%* -0.941*** -0.811%*** -0.942%** -0.943##*

b (0.00880) (0.00881) (0.00881) (0.00881) (0.00882)
0.00369** 0.00237** 0.00629*** 0.00340%*** 0.00503***

N (0.00186) (0.00109) (0.00128) (0.000915) (0.000493)
0.00321* 0.00331*** 0.00381*** 0.00403*** 0.00460%***

"2 (0.00188) (0.00109) (0.00130) (0.000909) (0.000493)
0.00506%*** 0.00344*** 0.00346*** 0.00443*** 0.00586***

s (0.00193) (0.00110) (0.00132) (0.000921) (0.000493)
0.00416** 0.00393*** 0.00329** 0.00574*** 0.00569***

T (0.00196) (0.00111) (0.00133) (0.000922) (0.000494)

0 0.0398*** 0.0204%** 0.0269*** 0.0216%*** 0.0160***
(0.00316) (0.00195) (0.00186) (0.00188) (0.000475)

0.0393*** 0.0388*** 0.0397*** 0.0385%*** 0.0360***

¢ (0.000450) (0.000430) (0.000451) (0.000430) (0.000432)

5, (| Ze) 0.285%*** 0.293*** 0.285%** 0.293%** 0.290***
(0.00108) (0.00103) (0.00108) (0.00103) (0.00103)

PG 0.0536*** 0.0530%** 0.0535%** 0.0529%** 0.0520***
(0.000328) (0.000310) (0.000328) (0.000310) (0.000309)

-2.740%#* -2.933%** -2.737H** -2.033 %% -2.865%#*

Constant
(0.0154) (0.0147) (0.0154) (0.0147) (0.0147)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.390 0.388 0.391 0.388 0.392

F L ()= FFA,

2. w0k p<0.01, ¢ p<0.05, * p<0.1

7= 4197
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<FE D-1a> A wE AlY ZoklM HF R&D FAL 7| sy Lol
ojx= Eo

@) @ (€) (4) (®)
TE nd la In sales |nd 1b In sales |nd lc In sales |nd 1d In sales |nd le In sales
emp emp emp emp emp
H4 In_sales emp
3 -0.0737%** -0.110%** -0.135%** -0.156*** -0.177%**
! (0.0125) (0.0166) (0.0155) (0.0137) (0.00833)
3 -1.084*** -0.983%** -1.571%** -2.388*** -3.165%**
2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)
3 -1.214%%* -1.754%** -2.655%** =357k P
3 (0.0365) (0.0348) (0.0333) (0.0323) (0.0318)
3 -1.990*** -2.835%** -3.797%** -3.252%*x* -2.971%**
4 (0.0353) (0.0337) (0.0324) (0.0316) (0.0315)
3 -3.062%** -3.987%** -3.509%** -3.320%** -3.844%**
b (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
~ 0.00732 0.00116 -0.00961 -0.0110 0.0220%**
! (0.00737) (0.00984) (0.00876) (0.00745) (0.00400)
o 0.0158%* -0.00519 -0.00647 -0.0187** 0.0327%%*
2 (0.00747) (0.0100) (0.00878) (0.00761) (0.00392)
~ 0.0271%%* -0.00602 -0.0165* 0.0141* 0.0160%**
s (0.00755) (0.00999) (0.00910) (0.00786) (0.00391)
5 0.0170%* 0.0136 -0.00468 0.00747 0.0191%%*
4 (0.00760) (0.0102) (0.00945) (0.00808) (0.00397)
0 0.0456%* -0.0516 0.0353 0.0638*** 0.0432%**
(0.0231) (0.0734) (0.0303) (0.0186) (0.00633)
é 0.0845%** 0.0791%** 0.0783%** 0.0747%** 0.0728%**
(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)
5,(3%) 0.162%** 0.172%%* 0.177%** 0.181%** 0.186%**
s (0.00127) (0.00119) (0.00111) (0.00104) (0.000988)
Constant 7.234%%* 6.917%%* 6.684%** 6.394%** 5.990%**
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146

F L ()e ZFA,

2. ek p<0.01, ¢ p<0.05, * p<0.1
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<FE D-1b> M 7E AIY ZoflA HF R&D FAJI 7|He =S4 Lo

0jx1E &3
(6) ™ ®) ©) (10)
a5 nd 2a In sale | nd 2b In sale | nd 2c¢ In sale | nd 2d In sale | nd 3a In sale
s emp s_emp s emp s_emp s_emp
He In_sales_emp

3 -0.0629%** -0.0784*** -0.0724%** -0.0945%** -0.0146
! (0.0128) (0.0149) (0.0138) (0.00933) (0.0135)
3 -0.983#** -1.577*** -2.389%** -3.184*** -1.578%**
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%%* -2.655%** -3.538%** -2.897*** -2.661%%*
’ (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%%% -3.806*** -3.246%%* -2.983*** -3.811%**
4 (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993##* -3.512%** -3.325%%%* -3.848*** -3.518%**
i (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00377 0.0104 -0.000841 0.0192%** 0.0210%***
n (0.00641) (0.00797) (0.00677) (0.00392) (0.00573)
0.0152%** 0.000839 -0.000570 0.0189%** 0.0281***
"2 (0.00651) (0.00808) (0.00702) (0.00391) (0.00588)
0.0202*** 0.00731 -0.00253 0.0233%** 0.0300***
7 (0.00661) (0.00827) (0.00711) (0.00395) (0.00594)
0.0244*** 0.00395 -0.00638 0.0225%** 0.0300%***
T (0.00677) (0.00839) (0.00718) (0.00400) (0.00609)

0 0.0493%x** -0.0108 0.00897 0.00414 0.0141
(0.0155) (0.0217) (0.0139) (0.00601) (0.00863)
0.0787*** 0.0777*** 0.0740%*** 0.0708*** 0.0768***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
CE) 0.172%** 0.177%*** 0.182%*** 0.186*** 0.177***
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
6.919%** 6.683%*** 6.390%*** 5.986%** 6.686%***

Constant

(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)

Observations 263,025 302,787 343,425 383,690 302,787

R-squared 0.138 0.145 0.145 0.145 0.145

F L ()& Zeeah

2. wxx p<0.01, **+ p<0.05, * p<0.1

7= 4199




<R E D-1c> TH wE AtH ZoflAM & R&D FAIF 7|Hel =&Y

0jxE &3
(1) (12) (13) (14) (15)
T& nd 3b In sale | nd 3c In sale | nd 4a In sale | nd 4b In sale | nd 5a In sale
s emp s_emp s emp s_emp s emp
He In_sales_emp
3 -0.0235 -0.0500%** 0.00482 -0.0422%** 0.00453
! (0.0154) (0.0105) (0.0116) (0.00946) (0.00591)
3 -2.393%%% -3.179%** -2.396%** -3.180*** -3.214%%%*
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%%% -2.891*** -3.545%%% -2.891*** -2.915%%*
’ (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 -3.252%%% -2.969*** -3.25]1 %% -2.972%** -3.000%**
4 (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.320%%* -3.836%** -3.320%%* -3.843*** -3.864%%*
i (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0209*** 0.0137%*** 0.0212%*** 0.0118%*** 0.0177***
n (0.00662) (0.00389) (0.00453) (0.00327) (0.00176)
0.0198*** 0.0154%** 0.0185%*** 0.0120%** 0.0155%***
"2 (0.00672) (0.00389) (0.00464) (0.00324) (0.00176)
0.0231*** 0.0104%** 0.0152%*** 0.0119%** 0.0180%***
7 (0.00690) (0.00392) (0.00470) (0.00329) (0.00176)
0.0141** 0.0133%*** 0.0113** 0.0174%** 0.0183***
T (0.00700) (0.00397) (0.00474) (0.00329) (0.00177)
0 -0.0117 0.00171 0.00889 0.00472 0.00554***
(0.0132) (0.00468) (0.00690) (0.00403) (0.00176)
0.0733*** 0.0703*** 0.0729%*** 0.0702%** 0.0670***
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
CE) 0.182%*** 0.187*** 0.181%*** 0.187*** 0.185%**
(0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
6.392%** 5.982%** 6.394%** 5.984%** 6.015%**
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146

ITFE0

‘Zr: 1 ( )'E‘ JLT’_—J—i]—,

2. wxx p<0.01, **+ p<0.05, * p<0.1
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0 HAETE AR 2ok FF R&D FAF 71919 st del niAls &
<F# D-2a> CIX|EwE Atgl 2olollM F& R&D FAZE 7|l =M MM
ojXl= &1t

M @ (€) 4) ®)
TE dnd la In sal | dnd 1b In sal | dnd Ic In sal | dnd 1d In sal | dnd le In sal
es_emp es_emp es_emp es_emp es_emp
W In_sales_emp
3 -0.0706%** -0.117%** -0.134%** -0.155%** -0.174%%*
! (0.0124) (0.0166) (0.0155) (0.0137) (0.00831)
3 -1.084*** -0.983%** =157 -2.388*** -3.166***
2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)
3 -1.214%%* -1.754%** -2.655%%* -3.528%** -2.912%**
s (0.0365) (0.0348) (0.0333) (0.0323) (0.0318)
3 -1.990*** -2.835%** -3.797k** -3.253%** -2.972%**
4 (0.0353) (0.0337) (0.0324) (0.0316) (0.0315)
3 -3.062%#* -3.987%** -3.509*** -3.320%** -3.844%**
b (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
0.00732 0.00116 -0.00961 -0.0110 0.0233%**
N (0.00737) (0.00984) (0.00876) (0.00745) (0.00400)
0.0158%* -0.00519 -0.00647 -0.0179** 0.0344%**
k (0.00747) (0.0100) (0.00878) (0.00760) (0.00391)
0.0271%** -0.00602 -0.0163* 0.0151* 0.0173%**
s (0.00755) (0.00999) (0.00909) (0.00785) (0.00390)
0.0170%* 0.0130 -0.00417 0.00895 0.0203***
T (0.00760) (0.0101) (0.00939) (0.00805) (0.00396)
0 0.0308 0.132 0.0593 0.0653*** 0.0379***
(0.0378) (0.223) (0.0484) (0.0241) (0.00940)
0.0845%** 0.0791%** 0.0783%** 0.0747%** 0.0728***
(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)
CE) 0.162%** 0.172%** 0.177%** 0.181%** 0.186%**
(0.00127) (0.00119) (0.00111) (0.00104) (0.000988)
7.233%%* 6.917*** 6.684%** 6.394*** 5.989%**
Constant
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146

“ZF: 1 ( )t “L"'“-J—Z}'

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<FE D-2b> CIXEwE AR 2ofolM HE R&D FAIL 712l =S4 4o
ojxl= &

(©) @) ®) © (10)
T& dnd 2a In sal | dnd 2b In sal | dnd 2¢ In sal | dnd 2d In sal | dnd 3a In sal
es_emp es_emp es_emp es_emp es_emp
He In_sales_emp
3 -0.0556%** -0.0801*** -0.0725%** -0.0947*** -0.0138
! (0.0126) (0.0149) (0.0137) (0.00929) (0.0133)
3 -0.983#** -1.577*** -2.389%** -3.184*** -1.578%**
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%%* -2.655%** -3.538%** -2.897*** -2.661%%*
’ (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%%% -3.806*** -3.246%%* -2.983*** -3.811%**
4 (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993##* -3.512%** -3.325%%%* -3.848*** -3.518%**
i (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00377 0.0104 -0.000841 0.0192%** 0.0210%***
n (0.00641) (0.00797) (0.00677) (0.00391) (0.00573)
0.0152%** 0.000839 -0.000677 0.0190%** 0.0281***
"2 (0.00651) (0.00808) (0.00700) (0.00390) (0.00588)
0.0202*** 0.00566 -0.00252 0.0233%** 0.0304%***
7 (0.00661) (0.00829) (0.00710) (0.00394) (0.00594)
0.0251*** 0.00314 -0.00624 0.0226%** 0.0305%***
T (0.00676) (0.00835) (0.00715) (0.00399) (0.00608)
0 0.0198 0.0535 0.0168 0.0114 0.0220*
(0.0248) (0.0397) (0.0180) (0.00979) (0.0121)
0.0787*** 0.0777*** 0.0740%*** 0.0708*** 0.0768***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
CE) 0.172%** 0.177%*** 0.182%*** 0.186*** 0.177***
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
6.919%** 6.683%*** 6.390%*** 5.986%** 6.686%***
Constant
(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.138 0.145 0.145 0.145 0.145

ITFE0

‘Zr: 1 ( )'E‘ JLT’_—J—i]—,

2. wxx p<0.01, **+ p<0.05, * p<0.1
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<FE D-2¢> CIXE7E AlY ZOoioflA HE R&D FAIL 7|Hel =SY Lo
ojxl= &

(1) (12) (13) (14) (15)
T& dnd 3b In sal | dnd 3c In sal | dnd 4a In sal | dnd 4b In sal | dnd 5a In sal
es_emp es_emp es_emp es_emp es_emp
He In_sales_emp
3 -0.0264* -0.0473%%* 0.00751 -0.0395%** 0.00790
! (0.0153) (0.0103) (0.0114) (0.00936) (0.00579)
3 -2.393%%% -3.179%** -2.396%** -3.180*** -3.214%%%*
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%%% -2.891*** -3.545%%% -2.891*** -2.915%%*
’ (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 -3.252%%% -2.969*** -3.25]1 %% -2.972%** -3.000%**
4 (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.320%%* -3.836%** -3.320%%* -3.843*** -3.865%**
i (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0209*** 0.0140%*** 0.0212%*** 0.0127%*** 0.0180%***
n (0.00662) (0.00388) (0.00453) (0.00326) (0.00176)
0.0191*** 0.0159%** 0.0186%*** 0.0123%** 0.0157***
"2 (0.00670) (0.00389) (0.00464) (0.00324) (0.00176)
0.0225%*** 0.0110%*** 0.0153*** 0.0127%*** 0.0183***
7 (0.00688) (0.00392) (0.00470) (0.00328) (0.00176)
0.0134* 0.0137%*** 0.0116** 0.0176%*** 0.0186%***
T (0.00696) (0.00396) (0.00474) (0.00329) (0.00177)
0 0.0116 -0.0131* 0.00420 -0.00495 0.00383
(0.0239) (0.00735) (0.0104) (0.00738) (0.00327)
0.0733*** 0.0703*** 0.0729%*** 0.0702%** 0.0670***
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
CE) 0.182%*** 0.187*** 0.181%*** 0.187*** 0.185%**
(0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
6.392%** 5.982%** 6.394%** 5.984%** 6.014%***
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146

T 1L (e 2L

2. wxx p<0.01, **+ p<0.05, * p<0.1
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O Z87E AR HoF A R&D FAPF 7199 s 3akd ol

<2 E D-Ga> 18I

A=

a3

Atd ZokollM H&F R&D FAL 7| sy itdol ojx =

E
Q) @) 3) “) )
T5 gnd la In sal | gnd 1b In sal | gnd Ic In sal | gnd 1d In sal | gnd le In sal
es_emp es_emp es_emp es_emp es_emp
H In_sales_emp
3 -0.0723%** -0.110%*%** -0.134%%** -0.154%%** -0.174%%*
! (0.0124) (0.0166) (0.0155) (0.0137) (0.00830)
3 -1.084%%* -0.983*%** -1.571%%* -2.388*** -3.166%***
2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)
3 -1.214%%* -1.754%%* -2.655%** -3.527%%* -2.911%%*
3 (0.0365) (0.0348) (0.0333) (0.0323) (0.0318)
3 -1.990%%** -2.835%%* -3.797*** -3.253%%* -2.972%%*
4 (0.0353) (0.0337) (0.0324) (0.0316) (0.0315)
3 -3.062%** -3.987*%* -3.509%** -3.320%%* -3.844%**
0 (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
~ 0.00732 0.00116 -0.00961 -0.0110 0.0227%**
! (0.00737) (0.00984) (0.00876) (0.00745) (0.00400)
~ 0.0158** -0.00519 -0.00647 -0.0181%** 0.0334%**
2 (0.00747) (0.0100) (0.00878) (0.00760) (0.00392)
~ 0.0271%** -0.00602 -0.0159* 0.0157** 0.0166%**
3 (0.00755) (0.00999) (0.00909) (0.00784) (0.00391)
" 0.0170** 0.0139 -0.00349 0.0103 0.0197%**
4 (0.00760) (0.0102) (0.00940) (0.00802) (0.00397)
0 0.0530* -0.0739 0.0192 0.0576** 0.0449%**
(0.0288) (0.0777) (0.0381) (0.0282) (0.00817)
0.0845%** 0.0791%** 0.0783*** 0.0747*** 0.0728%**
(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)
5,(3) 0.162%** 0.172%** 0.177%** 0.181%** 0.186%**
s (0.00127) (0.00119) (0.00111) (0.00104) (0.000988)
Constant 7.234%** 6.917%** 6.684*** 6.394*** 5.990%***
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146
1L ()E F29A,

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<FE D-3b> J2wFEY AtY FofoM & R&D FAVL 71Y9 =S Mo olxs

L
(6) @) ®) ©) (10)
a5 gnd 2a In sal | gnd 2b In sal | gnd 2c In sal | gnd 2d In sal | gnd 3a In sal
es_emp es_emp es_emp es_emp es_emp
He In_sales_emp

3 -0.0617*** -0.0772%** -0.0711%** -0.0936*** -0.0104
! (0.0127) (0.0149) (0.0137) (0.00928) (0.0133)
3 -0.983*** -1.577%** -2.389%** -3.184%** -1.578%**
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%** -2.655%** -3.539%** -2.897*** -2.661***
’ (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%** -3.806%*** -3.246%** -2.983%** -3 81 ***
4 (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993**x* -3.512%** -3.325%** -3.848*** -3.518%**
i (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00377 0.0104 -0.000841 0.0193*** 0.0210%**
n (0.00641) (0.00797) (0.00677) (0.00392) (0.00573)
0.0152%* 0.000839 -1.07e-05 0.0191*** 0.0281%**
"2 (0.00651) (0.00808) (0.00699) (0.00391) (0.00588)
0.0202%** 0.00732 -0.00215 0.0235%*** 0.0303***
7 (0.00661) (0.00824) (0.00711) (0.00395) (0.00595)
0.0247%** 0.00473 -0.00583 0.0227*** 0.0305%**
T (0.00676) (0.00839) (0.00718) (0.00400) (0.00609)

0 0.0657*** -0.0374 -0.00228 -0.000254 0.00542
(0.0194) (0.0256) (0.0209) (0.00740) (0.0119)
0.0787*** 0.0777*** 0.0740%** 0.0708*** 0.0768***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
5,(3) 0.172%** 0.177*** 0.182%** 0.186*** 0.177***
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
6.919%** 6.683*** 6.390*** 5.986%** 6.686***

Constant

(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)

Observations 263,025 302,787 343,425 383,690 302,787

R-squared 0.138 0.145 0.145 0.145 0.145

F L ()& Zeeah

2. wxx p<0.01, **+ p<0.05, * p<0.1

7= 4205




<FE D-3c> I2FE AtY =ZoflA HE R&D FAZL 7|€ =M LMo o|xE

&3}
(1) (12) (13) (14) (15)
T& gnd 3b In sal | gnd 3c In sal | gnd 4a In sal | gnd 4b In sal | gnd 5a In sal
es_emp es_emp es_emp es_emp es_emp
He In_sales_emp
3 -0.0236 -0.0522%** 0.00547 -0.0426%** 0.00583
! (0.0153) (0.0104) (0.0115) (0.00941) (0.00586)
3 -2.393%%% -3.179%** -2.396%** -3.180*** -3.214%%%*
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%%% -2.891*** -3.545%%% -2.891*** -2.915%%*
’ (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 -3.252%%% -2.969*** -3.25]1 %% -2.972%** -3.000%**
4 (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.320%%* -3.836%** -3.320%%* -3.843*** -3.864%%*
i (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0209*** 0.0135%** 0.0212%*** 0.0117%** 0.0178***
n (0.00662) (0.00388) (0.00453) (0.00326) (0.00176)
0.0201*** 0.0151%*** 0.0185%*** 0.0119%** 0.0155%***
"2 (0.00673) (0.00389) (0.00464) (0.00325) (0.00176)
0.0234*** 0.0102%*** 0.0152%*** 0.0117%** 0.0181***
7 (0.00691) (0.00392) (0.00470) (0.00329) (0.00176)
0.0146** 0.0130%*** 0.0111** 0.0173%** 0.0184%**
T (0.00701) (0.00396) (0.00474) (0.00329) (0.00177)
0 -0.0212 0.0102* 0.0123 0.00841* 0.00514***
(0.0156) (0.00570) (0.00882) (0.00470) (0.00199)
0.0732%*** 0.0703*** 0.0729%*** 0.0702%** 0.0670***
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
CE) 0.182%*** 0.187*** 0.181%*** 0.186*** 0.185%**
(0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
6.392%** 5.982%** 6.394%** 5.984%** 6.015%**
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146
F L ()& Zeeah

2. wxx p<0.01, **+ p<0.05, * p<0.1
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TE Q)
brd la In sal | b @)
. es emp rd_1b_In sal | b (3)
e es em rd—lc In sal (4)
- ~In_sal | brd_ld 5
3 es_emp | 1d In sal | brd )
1 -0.0750%** In sal es_emp rd_le In_sal
/8 (00 1 27) -0.105%** |_saleS_emp es_emp
p _1.084%%* (0.0170) -0.135%*x*
(0.0380 -0.983*%** (0.0156) -0.156%**
By 1 ) -1 © 0.1
5 (0.0365) -1.754%%% (0.0345) -2.388%** (0.00838)
4 _1.990%*x* (0.0348) 20.655%** (0.0332) 23.166%**
5 (0.0353) .835%x (0.0333) -3.528%*x* (0.0326)
(0.0342) -3.987%%* (0.0324) -3.253%x (0.0318)
gt 0.00732 (0.0328) -3.509%** (0.0316) -2.972%**
(0.00737) 0.00116 (0.0318) -3.320%*x (0.0315)
Yo 0.0158%* (0.00984) -0.00961 (0.0313) _3.844***
., (0.00747) -0.00519 (0.00876) -0.0110 0(0-0316)
, (0.00755) -0.00602 (0.00878) O O
4 0.0170%* (0.00999) -0.0161* (0.00760) 0339%%*
0 (0.00760) 0.0133 (0.00909) 0.0162%* 50.00393)
0.0295% (0.0101) -0.00372 (0.00783) 0169%%**
(0.0176) 20.0467 (0.00940) 0.0104 (0.00392)
Observations (0.0243) 6.917%%* (0.00111) 0.181%** (0.00152)
R'SQUared 225351 (0_0224) 6.684*** (0.0()104) 0.186%**
0.112 263,025 (0.0209) 6.3947%% (0.000988)
0.138 302,787 (0.0196) 5.989%k*
0.145 383,690
0.146
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(6) @) @®) ) (10)
T brd 2a In sal | brd 2b In sal | brd 2¢ In sal | brd 2d In sal | brd 3a In sal
es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp
3 -0.0607*** -0.0781*** -0.0726%** -0.0982%** -0.0126
! (0.0131) (0.0151) (0.0139) (0.00947) (0.0136)
3 -0.983*** =157k -2.389%** -3.184%** -1.578%*
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%+* -2.655%** -3.539%** 2,897k -2.601%**
3 (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%+* -3.806%** -3.246%*** -2.983%** -3.81 1%k
* (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993 % -3.512%% -3.325%** -3.848%** -3.518%**
b (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00377 0.0104 -0.000841 0.0188*** 0.0210%**
n (0.00641) (0.00797) (0.00677) (0.00392) (0.00573)
0.0152%** 0.000839 -0.000130 0.0187*** 0.0281***
K (0.00651) (0.00808) (0.00697) (0.00390) (0.00588)
0.0202%** 0.00717 -0.00237 0.0231*** 0.0305%**
ki (0.00661) (0.00826) (0.00710) (0.00394) (0.00594)
0.0251#** 0.00367 -0.00610 0.0220%** 0.0303***
T (0.00676) (0.00835) (0.00716) (0.00400) (0.00609)
0 0.0188 -0.00566 0.00672 0.0103** 0.00800
(0.0117) (0.0163) (0.0136) (0.00471) (0.00933)
0.0787#** 0.0777%** 0.0740%** 0.0708*** 0.0768***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
CE) 0.172%** 0.177*** 0.182%** 0.186*** 0.177%**
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
0.919%** 6.683*** 6.390%** 5.986*** 6.686***
Constant
(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.138 0.145 0.145 0.145 0.145

F L ()2 ZFA,

2. wxx p<0.01, *+ p<0.05, * p<0.1
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<R E D-4c> 7| =ZAT HHAOA FE R&D FAPE 7|Hel s Mo o|xX= Fof

(1D (12) (13) (14) (15)
T brd 3b In sal | brd 3c In sal | brd 4a In sal | brd 4b In sal | brd 5a In sal
es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp
3 -0.0197 -0.0494*** 0.00391 -0.0388*** 0.00538
! (0.0158) (0.0107) (0.0118) (0.00973) (0.00623)
3 -2.393*** -3.179%** -2.396*** -3.180%** -3.214%**
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%** -2.891*** -3.545%** -2.891*** -2.9]15%**
3 (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 =325k -2.969*** A -2.972%** -3.000***
* (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.329%** -3.836%** -3.329%** -3.843%** -3.864***
b (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0209%** 0.0137%** 0.0212%** 0.0121%** 0.0180%**
n (0.00662) (0.00388) (0.00453) (0.00326) (0.00176)
0.0195%** 0.0155%** 0.0186*** 0.0123%** 0.0157***
K (0.00670) (0.00389) (0.00464) (0.00324) (0.00176)
0.0229%** 0.0105%** 0.0151%** 0.0122%** 0.0183***
ki (0.00688) (0.00392) (0.00470) (0.00328) (0.00176)
0.0138%* 0.0134*** 0.0112%* 0.0177%%* 0.0186%**
T (0.00697) (0.00397) (0.00474) (0.00329) (0.00177)
0 -0.0124 0.000161 0.00717 -0.00147 0.00180
(0.00907) (0.00378) (0.00568) (0.00303) (0.00130)
0.0733%%* 0.0703%** 0.0729%** 0.0702%** 0.0670%**
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
5,3 0.182%** 0.187%** 0.181%** 0.187%** 0.185%**
(0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
6.392%** 5.982%** 6.394%** 5.984%** 6.015%**
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146

T L (e L

2. wxx p<0.01, *+ p<0.05, * p<0.1
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Q) (2 3) “) )
TE app_la In sal | app 1b In sal | app lc In sal | app 1d In sal | app le In sal
es_emp es_emp es_emp es_emp es_emp
H4 In_sales emp

3 -0.0681%*** -0.111%** -0.138%** -0.160%** -0.178%**

! (0.0128) (0.0168) (0.0156) (0.0138) (0.00837)

3 -1.084%** -0.983%** -1.571%** -2.388%** -3.166***

2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)

3 -1.214%** -1.754%%* -2.655%** -3.527%** -2.911%**

3 (0.0365) (0.03438) (0.0333) (0.0323) (0.0318)

3 -1.990%** -2.835%** -3.797%** -3.252%%* -2.971%**

4 (0.0353) (0.0337) (0.0324) (0.0316) (0.0315)

3 -3.062%** -3.987%** -3.509%** -3.320%** -3.843%**

0 (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
0.00732 0.00116 -0.00961 -0.0110 0.0223***

n (0.00737) (0.00984) (0.00876) (0.00745) (0.00400)
0.0158%** -0.00519 -0.00647 -0.0189** 0.0330%**

E (0.00747) (0.0100) (0.00878) (0.00761) (0.00392)
0.0271#%** -0.00602 -0.0177* 0.0140* 0.0155%**

s (0.00755) (0.00999) (0.00912) (0.00786) (0.00392)
0.0170%** 0.0129 -0.00685 0.00716 0.0180%**

T (0.00760) (0.0102) (0.00949) (0.00807) (0.00399)
0 -0.00627 0.00107 0.0436** 0.0613%** 0.0310%**
(0.0163) (0.03438) (0.0190) (0.0154) (0.00518)
0.0845%** 0.0791%** 0.0783*** 0.0747%** 0.0728%**

(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)

53(?33_:}) 0.162%** 0.172%** 0.177%%* 0.181%%** 0.186%**
(0.00127) (0.00119) (0.00111) (0.00104) (0.000988)

7.233%%* 6.917%** 6.684%** 6.394%** 5.989%**

Constant
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146

=1L )E FEeaL

2. wxk p<0.01, *+ p<0.05, * p<0.1
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(©) 0] @®) ) (10)

T app 2a In sal | app 2b In sal | app 2c In sal | app 2d In sal | app 3a In sal

es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp
3 -0.0563*** -0.0788*** -0.0753%** -0.0961*** -0.0142
! (0.0131) (0.0152) (0.0138) (0.00946) (0.0139)
3 -0.983*** =157k -2.389%** -3.184%** -1.578%*
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%+* -2.655%** -3.538*** 2,897k -2.601%**
s (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%+* -3.806%** -3.246%*** -2.983%** -3.81 1%k
* (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993 % -3.512%% -3.325%** -3.848%** -3.518%**
g (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
y 0.00377 0.0104 -0.000841 0.0190%** 0.0210%**
! (0.00641) (0.00797) (0.00677) (0.00392) (0.00573)
o 0.0152%** 0.000839 -0.000766 0.0186*** 0.0281***
2 (0.00651) (0.00808) (0.00698) (0.00392) (0.00588)
7 0.0202%** 0.00694 -0.00332 0.0230%** 0.0301%***
s (0.00661) (0.00824) (0.00712) (0.00396) (0.00595)
" 0.0252%** 0.00358 -0.00746 0.0222%** 0.0300%**
4 (0.00676) (0.00837) (0.00720) (0.00401) (0.00611)
0 0.00643 -0.00159 0.0245* 0.00521 0.00760
(0.0133) (0.0180) (0.0133) (0.00432) (0.00737)
0.0787#** 0.0777%** 0.0740%** 0.0708*** 0.0768***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
5,(31) 0.172%** 0.177*** 0.182%** 0.186*** 0.177%**
s (0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
Constant 0.919%** 6.683*** 6.390%** 5.986*** 6.686***
(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.138 0.145 0.145 0.145 0.145

F L ()2 ZFA,

2. wxx p<0.01, *+ p<0.05, * p<0.1
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<HE D-5c> SBUT BAOIA HE RE&D FXIF 7|l EMMM| olXEs FI}
(11) (12) (13) (14) (15)
T app_3b In sal | app 3c In sal | app 4a In sal | app 4b In sal | app Sa In sal
es_emp es_emp es_emp es_emp es_emp
HrY In_sales_emp
3 -0.0281%* -0.0440%*** -0.000222 -0.0422%** 0.00707
! (0.0159) (0.0106) (0.0122) (0.00993) (0.00637)
3 -2.393%%* -3.179%** -2.396%** -3.180%** -3.214%%*
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%%* -2.891*** -3.545%%* -2.891%** -2.915%**
3 (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 -3.252%%* -2.969%** -3.251%** -2.972%%* -3.000%**
4 (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.320%%%* -3.836%** -3.320%%*%* -3.843%%* -3.864***
0 (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
y 0.0209%*** 0.0141%** 0.0212%** 0.0120%** 0.0180%***
! (0.00662) (0.00389) (0.00453) (0.00326) (0.00176)
o 0.0189%*** 0.0161*** 0.0187*** 0.0122%*%* 0.0157%***
2 (0.00672) (0.00389) (0.00464) (0.00324) (0.00176)
7 0.0222%** 0.0110%** 0.0156%** 0.0120%** 0.0183***
3 (0.00691) (0.00392) (0.00470) (0.00329) (0.00176)
" 0.0131%* 0.0142%** 0.0117** 0.0174%** 0.0186%***
4 (0.00700) (0.00398) (0.00474) (0.00330) (0.00177)
0 0.00403 -0.00727* 0.00930* 0.00153 0.000711
(0.00742) (0.00390) (0.00498) (0.00267) (0.00120)
0.0733*** 0.0703%*%* 0.0729%** 0.0702%*%* 0.0670%**
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
5,(31) 0.182%** 0.187%*** 0.181%** 0.187*** 0.185%**
s (0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
Constant 6.392%%* 5.982%** 6.394*** 5.984%** 6.015%**
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
servations , , ) ) )
Ob i 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146

F L ()2 ZFA,

2. wxx p<0.01, *+ p<0.05, * p<0.1
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Q) ) 3) “) ®)
TE dev la In sal | dev_1b In sal | dev lc In sal | dev_1d In sal | dev_le In sal
es_emp es_emp es_emp es_emp es_emp
g In_sales_emp
3 -0.12]%%* -0.133%** -0.182%%* -0.208*** -0.249%%*
! (0.0218) (0.0259) (0.0240) (0.0212) (0.0125)
3 -1.084%*%** -0.983%** -1.572%%* -2.388%** -3.162%%*
2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)
3 -1.214%%* -1.754%%* -2.655%%* -3.527%** -2.908%*%**
3 (0.0365) (0.03438) (0.0333) (0.0323) (0.0318)
3 -1.990%** -2.835%** -3.797%%* -3.252%%* -2.969%**
4 (0.0353) (0.0337) (0.0325) (0.0316) (0.0315)
3 -3.062%%* -3.987%** -3.508%*** -3.329%** -3.842%%*
? (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
- 0.00732 0.00116 -0.00961 -0.0110 0.0170%**
! (0.00737) (0.00984) (0.00876) (0.00745) (0.00408)
~ 0.0159** -0.00519 -0.00647 -0.0242%** 0.0269***
2 (0.00747) (0.0100) (0.00878) (0.00786) (0.00403)
o 0.0271*%** -0.00602 -0.0221%*%* 0.00853 0.00921**
3 (0.00755) (0.00999) (0.00939) (0.00818) (0.00404)
5 0.0170** 0.00990 -0.0115 0.00404 0.0133%**
4 (0.00760) (0.0105) (0.00988) (0.00830) (0.00406)
0 0.0292%%** 0.0146 0.0292%*:* 0.0297*%** 0.033 ] ***
(0.0102) (0.0130) (0.0110) (0.00876) (0.00394)
0.084 5% 0.0791%*** 0.0783*** 0.0747%%* 0.0728***
(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)
NGE) 0.162%** 0.172%** 0.177%** 0.18]*** 0.186%**
s (0.00127) (0.00119) (0.00111) (0.00104) (0.000988)
Constant 7.234%** 6.917%** 6.684%** 6.394%** 5.989%**
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146
F 1 ()= EF07,

2. wxk p<0.01, *+ p<0.05, * p<0.1

75 4213




<F I D-6b> JNLAT cHAOAM HE R&D FAIL 7[el =Sy LMo ojxls g1t

(6) ) @®) ) (10)
T dev 2a In sal | dev_2b In sal | dev 2c In sal | dev_2d In sal | dev_3a In sal
es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp

3 -0.125%* -0.144%** -0.129%** -0.170%** -0.0690%**

! (0.0235) (0.0278) (0.0253) (0.0156) (0.0251)
3 -0.983*** =157k -2.389%** -3.183%** -1.578%*

2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.762%+* -2.655%** -3.538*** -2.896%** -2.601%**

s (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 -2.844%+* -3.806%** -3.246%*** -2.982%** -3.81 1%k

* (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993 % -3.512%% -3.325%** -3.84 7% -3.518%**

g (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00377 0.0104 -0.000842 0.0161*** 0.0210%**

n (0.00641) (0.00797) (0.00677) (0.00395) (0.00573)
0.0152%** 0.000839 -0.00318 0.0149%** 0.0281***

K (0.00651) (0.00808) (0.00707) (0.00396) (0.00588)
0.0202%** 0.00366 -0.00671 0.0192%** 0.0282%***

ki (0.00661) (0.00832) (0.00729) (0.00400) (0.00599)
0.0214#** -0.00217 -0.0103 0.0188*** 0.0283***

T (0.00685) (0.00860) (0.00733) (0.00404) (0.00614)
0 0.0267*** 0.0257*** 0.0208*** 0.0225%** 0.0156***
(0.00751) (0.00939) (0.00768) (0.00370) (0.00561)
0.0787#** 0.0777%** 0.0740%** 0.0708*** 0.0768***

(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)

CE) 0.172%** 0.177*** 0.182%** 0.186*** 0.177%**
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)

0.919%** 6.683*** 6.390%** 5.986*** 6.686***

Constant
(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.138 0.145 0.145 0.145 0.145

F L ()2 ZFA,

2. wxx p<0.01, *+ p<0.05, * p<0.1

214 » RDFAte| QIZHEA} ZX G AT



<EE D-6c> LT EAoA HE R&D

FAIF 71Hel =S LM olxl= &t

(11 (12) (13) (14) (15)
TE dev 3b In sal | dev 3c In sal | dev 4a In sal | dev 4b In sal | dev S5a In sal
es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp
3 -0.0631%* -0.101*** -0.0377 -0.101*** -0.0546%**
! (0.0280) (0.0184) (0.0255) (0.0184) (0.0128)
3 -2.393 %% -3.178*** -2.396%** -3.179%** -3.214%%*
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 -3.543%%% -2.891*** -3.545%** -2.890*** -2.914%%%*
3 (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 -3.252%%%* -2.969*** -3.25] %% -2.972%** -3.000%**
* (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.320%%%* -3.836%** -3.320%** -3.843*** -3.864%**
b (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0209*** 0.0125%*** 0.0212%*** 0.0110%*** 0.0176***
n (0.00662) (0.00390) (0.00453) (0.00327) (0.00176)
0.0184*** 0.0142%** 0.0177*** 0.0117%*** 0.0150***
K (0.00671) (0.00390) (0.00466) (0.00325) (0.00176)
0.0209*** 0.00909** 0.0138*** 0.0106%*** 0.0176***
ki (0.00695) (0.00393) (0.00475) (0.00330) (0.00177)
0.0120* 0.0120%*** 0.0103** 0.0164%*** 0.0179***
T (0.00703) (0.00398) (0.00478) (0.00330) (0.00177)
0 0.0104 0.0116%*** 0.00909** 0.0110%*** 0.00852***
(0.00649) (0.00346) (0.00453) (0.00286) (0.00154)
0.0733*** 0.0703*** 0.0729*** 0.0701*** 0.0669***
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
CE) 0.182%*** 0.187*** 0.181%*** 0.187*** 0.185%***
(0.00104) (0.000988) (0.00104) (0.000988) (0.000991)
6.392%** 5.982%** 6.394%** 5.984%** 6.015%**
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146

F L ()2 ZFA,

2. wxx p<0.01, *+ p<0.05, * p<0.1
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0 7199 e g% R&D FAP} 71949 i ibdel mixs a2t

0 T2719(@AND E3hHel st 45 R&D FA7F 71 w5 Aol wx)=
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<R E D-7a> 270l et & R&D FAVF 719 =S4 Mdo ojxl= o

) @ (€) ) ©)
T sme la In sal | sme 1b In sa | sme Ic In sal | sme 1d In sa | sme le In sal
es_emp les_emp es_emp les_emp es_emp
H4 In_sales emp

3 -0.0994*** -0.0969*** -0.122%%* -0.140%*** -0.174%**

! (0.0145) (0.0181) (0.0166) (0.0146) (0.00872)

3 -1.075%* -0.986*** -1.574%** -2.391%*** -3.164%**

2 (0.0381) (0.0361) (0.0346) (0.0333) (0.0327)

3 -1.205%** -1.757*** -2.657%** -3.531%** -2.910%**

3 (0.0366) (0.0348) (0.0334) (0.0323) (0.0319)

3 -1.981##* -2.838*** -3.800%** -3.256%** -2.970%**

4 (0.0354) (0.0337) (0.0325) (0.0316) (0.0316)

3 -3.054%** -3.990*** -3.512%%%* -3.333%** -3.842%#*

b (0.0343) (0.0328) (0.0318) (0.0313) (0.0317)
-0.00780 0.0103 -0.00155 -0.00151 0.0227***

n (0.00832) (0.0110) (0.00976) (0.00828) (0.00413)
0.000734 0.00397 0.00160 -0.00976 0.0338***

K (0.00841) (0.0111) (0.00978) (0.00814) (0.00406)
0.0120 0.00314 -0.00915 0.0238*** 0.0165***

7 (0.00848) (0.0111) (0.00973) (0.00829) (0.00407)
0.00187 0.0208* 0.00313 0.0187** 0.0196***

n (0.00853) (0.0110) (0.00988) (0.00842) (0.00414)

0 0.0154*** -0.00920* -0.00808* -0.00951#** 0.00194
(0.00393) (0.00488) (0.00432) (0.00362) (0.00163)
0.08427%*** 0.0792%** 0.0783*** 0.0748*** 0.0727***

(0.00189) (0.00177) (0.00167) (0.00159) (0.00153)

CE) 0.162%*** 0.172%** 0.177*** 0.181*** 0.186%***
(0.00127) (0.00119) (0.00111) (0.00104) (0.000988)

7.226%** 6.920%** 6.687*** 6.398*** 5.986%**

Constant
(0.0244) (0.0225) (0.0209) (0.0197) (0.0187)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146

F 1L ()= FFeA

2. wxk p<0.01, *+ p<0.05, * p<0.1
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<RI D-7b> F2I|¥of et EE R&D FAIL 7| =&Y Lkdof olxl& g3t
(6) @) ®) ©) (10)
T sme 2a In sal | sme 2b In sa | sme 2c¢ In sal | sme 2d In sa | sme 3a In sal
es_emp les_emp es_emp les_emp es_emp
Hae In_sales_emp
3 -0.104%%* -0.0821*** -0.0790%** -0.121*** -0.0781%**
! (0.0155) (0.0175) (0.0156) (0.0104) (0.0176)
3 -0.975%** -1.576%** -2.387H** -3.175%** -1.572%%*
2 (0.0361) (0.0345) (0.0332) (0.0323) (0.0345)
3 -1.754%%%* -2.654*** -3.537*** -2.888*** -2.655%**
3 (0.0348) (0.0333) (0.0323) (0.0316) (0.0333)
3 -2.836%** -3.805%** -3.245%%%* -2.975%** -3.806%**
* (0.0337) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.986%** -3.512%** -3.324%%* -3.840*** -3.513%%*
b (0.0328) (0.0317) (0.0313) (0.0315) (0.0317)
-0.0135% 0.00917 -0.00401 0.0144%** 0.00411
n (0.00717) (0.00884) (0.00745) (0.00400) (0.00642)
-0.00201 -0.000386 -0.00252 0.0139%*** 0.0112*
K (0.00726) (0.00895) (0.00738) (0.00400) (0.00656)
0.00302 0.00596 -0.00436 0.0180%*** 0.0177***
ki (0.00736) (0.00880) (0.00741) (0.00405) (0.00632)
0.0111 0.00264 -0.00813 0.0169%*** 0.0200***
T (0.00725) (0.00879) (0.00747) (0.00411) (0.00635)
0 0.0178*** 0.00123 0.00320 0.00938*** 0.0172%***
(0.00333) (0.00386) (0.00313) (0.00162) (0.00294)
0.0784*** 0.0777*** 0.0740*** 0.0704%** 0.0765***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
CE) 0.172%** 0.177*** 0.182%** 0.187*** 0.177***
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
6.912%** 6.683%*** 6.388*** 5.979%** 6.682%***
Constant
(0.0225) (0.0209) (0.0197) (0.0186) (0.0209)
Observations 263,025 302,787 343,425 383,690 302,787
R-squared 0.138 0.145 0.145 0.145 0.145

T 1L ()=

E—r
¥FAL

2. wxx p<0.01, *+ p<0.05, * p<0.1

75 4217




<5 E D-7c> 27|10l o

ot @5 R&

FAIE 71 =E4M-o ojxle 2o

(11 (12) (13) (14) (15)
T sme 3b In sa | sme 3c In sal | sme 4a In sal | sme 4b In sa | sme 5a In sal
les_emp es_emp es_emp les_emp es_emp
Hae In_sales_emp
3 -0.0459%* -0.0970%*** -0.0484#** -0.0792%*** -0.0600%**
! (0.0187) (0.0123) (0.0157) (0.0122) (0.00819)
3 -2.391%%* -3 171%** -2.391 %% -3.174%** -3.200%**
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0324)
3 -3.54 1 %% -2.883*** -3.540%** -2.885%** -2.901%**
3 (0.0322) (0.0315) (0.0322) (0.0315) (0.0316)
3 =325 %% -2.961*** -3.247H%* -2.967*** -2.986%**
* (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.328%%* -3.820%** -3.325%%%* -3.838*** -3.851#**
b (0.0312) (0.0313) (0.0312) (0.0314) (0.0315)
0.0154** 0.00912** 0.00997** 0.00973*** 0.0158***
n (0.00724) (0.00394) (0.00502) (0.00329) (0.00177)
0.0153** 0.0106%*** 0.0108** 0.00947*** 0.0132%***
K (0.00701) (0.00394) (0.00488) (0.00329) (0.00177)
0.0192%*** 0.00529 0.00835* 0.00912*** 0.0153***
ki (0.00711) (0.00398) (0.00488) (0.00334) (0.00178)
0.0100 0.00767* 0.00444 0.0143%*** 0.0151%***
T (0.00720) (0.00404) (0.00493) (0.00335) (0.00179)
0 0.00569* 0.0113%*** 0.0117*** 0.00710*** 0.00988***
(0.00303) (0.00162) (0.00225) (0.00144) (0.000837)
0.0732%*** 0.0700%*** 0.0727*** 0.0699%** 0.0659***
(0.00159) (0.00152) (0.00159) (0.00152) (0.00154)
CE) 0.182%*** 0.187*** 0.181%*** 0.187*** 0.185%***
(0.00104) (0.000988) (0.00104) (0.000988) (0.000990)
6.3971%** 5.976%*** 6.391%*** 5.980%** 6.005%***
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146
F L ()& xZeeah

2. wxx p<0.01, *+ p<0.05, * p<0.1
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QO ti71gel sk 5 R&D FAPF 719 w3l

<F 3 D-8a> ti7| ol CH

vAE &

gt @5 R&D FAUL 7|1Y sy itdol ojx= =2t

@) @ (€) 4) ®)
TE lge la In sal | Ige 1b In sal | Ige Ic In sal | Ige 1d In sal | Ige le In sal
es_emp es_emp es_emp es_emp es_emp
W In_sales_emp
3 -0.0728%** -0.113%** -0.134%** -0.153%** -0.171%**
! (0.0123) (0.0166) (0.0155) (0.0137) (0.00829)
3 -1.083*** -0.982%** =157 -2.388*** -3.166***
2 (0.0380) (0.0361) (0.0345) (0.0332) (0.0326)
3 -1.2]13%** -1.754%** -2.654*** -3.528%** -2.912%**
3 (0.0365) (0.0348) (0.0333) (0.0323) (0.0318)
3 -1.989**x* -2.834%** -3.797k** -3.253%** -2.972%**
4 (0.0353) (0.0336) (0.0324) (0.0316) (0.0315)
3 -3.062%** -3.987%** -3.509*** -3.320%** -3.844%**
b (0.0342) (0.0328) (0.0318) (0.0313) (0.0316)
- 0.00610 0.000217 -0.00978 -0.0110 0.0238%**
! (0.00737) (0.00984) (0.00876) (0.00745) (0.00400)
~ 0.0146* -0.00617 -0.00663 -0.0174** 0.0350%**
2 (0.00748) (0.0100) (0.00878) (0.00760) (0.00391)
o 0.0259%** -0.00700 -0.0158* 0.0166** 0.0178%**
3 (0.00756) (0.00999) (0.00908) (0.00783) (0.00390)
5 0.0160%* 0.0122 -0.00304 0.0117 0.0210%**
4 (0.00761) (0.0101) (0.00933) (0.00799) (0.00396)
0 0.0728%** 0.318%** 0.499%** -0.0319 0.0525%*
(0.0191) (0.0584) (0.144) (0.0976) (0.0214)
0.0845%** 0.0791%** 0.0783%** 0.0747%** 0.0727***
(0.00189) (0.00177) (0.00167) (0.00159) (0.00152)
NGE) 0.162%** 0.173%** 0.177%** 0.181%** 0.186%**
S (0.00127) (0.00119) (0.00111) (0.00104) (0.000988)
Constant 7.234%%* 6.916%** 6.684%** 6.394%** 5.989%**
(0.0243) (0.0224) (0.0209) (0.0196) (0.0186)
Observations 225,351 263,025 302,787 343,425 383,690
R-squared 0.112 0.138 0.145 0.145 0.146
F L () EFFELA

2. wxk p<0.01, *+ p<0.05, * p<0.1
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FAIL 7Y =EdMdo olxls 2o

(6) 0] @®) ) (10)
T lge 2a In sal | Ige 2b In sal | Ige 2c In sal | lge 2d In sal | Ige 3a In sal
es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp

3 -0.0579%** -0.0810%** -0.0733%** -0.0943%** -0.00995
! (0.0125) (0.0148) (0.0136) (0.00924) (0.0132)
3 -0.982%* =157k -2.388*** -3.184%** -1.578%*
2 (0.0360) (0.0345) (0.0332) (0.0323) (0.0344)
3 -1.761 %+ -2.655%** -3.538*** -2.896%** -2.601%**
s (0.0348) (0.0333) (0.0322) (0.0316) (0.0333)
3 2,843k -3.806%** -3.246%*** -2.983%** -3.81 1%k
* (0.0336) (0.0324) (0.0315) (0.0313) (0.0324)
3 -3.993 % -3.512%% -3.324%** -3.848%** -3.518%**
g (0.0328) (0.0317) (0.0313) (0.0314) (0.0317)
0.00240 0.00976 -0.00161 0.0192%** 0.0209***
n (0.00642) (0.00797) (0.00677) (0.00391) (0.00573)
0.0138** 0.000187 -0.000653 0.0190%** 0.0280%***
K (0.00652) (0.00809) (0.00697) (0.00390) (0.00589)
0.0188*** 0.00643 -0.00257 0.0234*** 0.0304***
ki (0.00663) (0.00824) (0.00709) (0.00394) (0.00594)
0.0240%** 0.00307 -0.00646 0.0226*** 0.0306***
T (0.00677) (0.00835) (0.00715) (0.00399) (0.00608)

0 0.0436%** 0.108*** 0.116%** 0.0833%** 0.00717
(0.0113) (0.0351) (0.0243) (0.0216) (0.0153)
0.0787#** 0.0777%** 0.0740%** 0.0708*** 0.0768***
(0.00178) (0.00167) (0.00159) (0.00152) (0.00167)
CE) 0.172%** 0.177*** 0.182%** 0.186*** 0.177%**
(0.00119) (0.00111) (0.00104) (0.000988) (0.00111)
0.918%** 6.682%** 6.390%** 5.986*** 6.686***

Constant

(0.0224) (0.0209) (0.0196) (0.0186) (0.0209)

Observations 263,025 302,787 343,425 383,690 302,787

R-squared 0.138 0.145 0.145 0.145 0.145

F L ()& xZeeah

2. wxx p<0.01, *+ p<0.05, * p<0.1
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<FE D-8c> ti7|Holl o

g 5 R&

FAIF 7Y =M olxls 2o

(1D (12) (13) (14) (15
T lge 3b In sal | Ige 3c In sal | Ige 4a In sal | Ige 4b In sal | Ige S5a In sal
es_emp es_emp es_emp es_emp es_emp
Hae In_sales_emp
3 -0.0304** -0.0519%** 0.00553 -0.0422%** 0.00527
! (0.0153) (0.0103) (0.0114) (0.00933) (0.00583)
3 -2.393%x 3,178k -2.395%** -3.179%*x* -3.2] 3%
2 (0.0331) (0.0322) (0.0331) (0.0322) (0.0323)
3 3,542k -2.890%** -3.544** -2.890%** -2.914%*
3 (0.0322) (0.0314) (0.0322) (0.0314) (0.0316)
3 =325k -2.968*** -3.25] %% -2.972%%* -2.999%*x*
* (0.0315) (0.0312) (0.0315) (0.0312) (0.0313)
3 -3.329%% -3.836%** -3.328%** -3.842%** -3.863***
b (0.0312) (0.0313) (0.0312) (0.0313) (0.0315)
0.0195%** 0.0135%** 0.0207*** 0.0119%** 0.0179%**
k& (0.00663) (0.00388) (0.00454) (0.00326) (0.00176)
0.0182%** 0.0152%** 0.0183*** 0.01271%** 0.0156***
K (0.00670) (0.00388) (0.00464) (0.00324) (0.00176)
0.0216%** 0.0101*** 0.0150%** 0.0119%** 0.0181***
ki (0.00688) (0.00391) (0.00470) (0.00328) (0.00176)
0.0125* 0.0130%** 0.0112%** 0.0174*** 0.0185%**
T (0.00697) (0.00396) (0.00474) (0.00329) (0.00177)
0 0.0457*** 0.0279%** 0.0128* 0.0229%** 0.00606***
(0.0112) (0.00695) (0.00661) (0.00672) (0.00169)
0.0732%** 0.0703*** 0.0729%** 0.0701*** 0.0669***
(0.00159) (0.00152) (0.00159) (0.00152) (0.00153)
CE) 0.181%** 0.187*** 0.181%** 0.186*** 0.185%**
(0.00104) (0.000988) (0.00104) (0.000988) (0.000992)
0.392%** 5.982%** 6.395%** 5.984*** 6.017%**
Constant
(0.0196) (0.0186) (0.0196) (0.0186) (0.0186)
Observations 343,425 383,690 343,425 383,690 383,690
R-squared 0.145 0.145 0.145 0.145 0.146
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2. wxx p<0.01, *+ p<0.05, * p<0.1
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