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[1] [2] (3] [4] (5] (6] (7] (8] [9] [10] [11] [12]
OoLS [EE 3R EEHR OoLS EEHR EEHRE OoLS [EE 3R EEHRE OoLS [EE SR EEHE
depvar SEh=oc] SE=oc] ARERE  EREWRE ERHRE HEHRE OPMRE  SRAWRE  SAWRE  HEARE  HEVFRE  RRURS
SPJ(all, research area) -0.5978*** -0.6489*** -0.5978*** 0.0036 -0.0224 0.0036 -0.0395 -0.0109 -0.0395 -0.5718*** -0.6270%** -0.5718***
(0.0639) (0.1153) (0.0639) (0.0177) (0.0316) (0.0177) (0.0408) (0.0601) (0.0408) (0.0678) (0.1061) (0.0678)
sales 0.1322*%** 0.4581*** 0.1322%** 0.0046*** 0.0133*+* 0.0046*** 0.0851*** 0.1198*** 0.0851*** 0.0427*** 0.3249*** 0.0427***
(0.0026) (0.0064) (0.0026) (0.0007) 4 (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 294.5984***  681.1981***  294.5984***  -20.8153*** 15.0656*** -20.8153***  116.9063***  169.3492*** 116.9063*** 196.3225*** 491.1860*** 196.3225***
(2.8499) (4.6138) (2.8499) (0.7882) e (1.2628) (0.7882) (1.8213) (2.4068) (1.8213) (3.0276) (4.2469) (3.0276)
R&D stock 0.2057*** 0.1459*** 0.2057*** 0.0141*** 0.0123*** 0.0141%** 0.0259*** 0.0122*** 0.0259*** 0.1657*** 0.1214%** 0.1657***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0334*** -0.0126* -0.0334*** 0.0026*** -0.001 0.0026*** 0.1591*** 0.1675*** 0.1591*** -0.1947%** -0.1791*** -0.1947%**
(0.0035) (0.0065) (0.0035) (0.0010) ¢ (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060) (0.0037)
ind-uni collab stock -0.0562** 0.2605%** -0.0562** 0.7262%** 0.1313*** 0.7262%** 1.2654%** 0.8595%** 1.2654*** -2.0448%** -0.7332%** -2.0448%**
(0.0235) (0.0335) (0.0235) (0.0065) v (0.0092) (0.0065) (0.0150) v (0.0175) (0.0150) (0.0250) v (0.0308) (0.0250)
Constant 78277.6963 -4483.879 -1861.2983  -12929.0231 -6410.6013 869.1379 -16612.8499  -1043.2088 -4183.2426 11430.6858 2930.6377 1318.3655
(1.4654e+09) (95697.2358) (24185.9347) (4.0530e+08) (26192.1383)  (6689.2993) (9.3652e+08) (49919.4248) (15456.6914) (1.5568e+09) (88086.9252) (25693.8014)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9361 0.9493 0.4687 0.4978 0.5428 0.5643 0.8947 0.9091
Within R2 0.9309 0.9781 0.5827 0.6764 0.5304 0.6108 0.8826 0.9316
Between R2 0.7606 0.7436 0.1831 0.1638 0.175 0.1642 0.7084 0.6925
Hausman 221.4384 455.8412 269.5131 1464.7422
P 0 0 0 0
o > e} s ~ =i =
£32 AENA—N— - T (wT ) B R E T HERHRS S
[1] [3] [4] [5] [6] 7 [8] [91 [10] [11] [12]
oLs EEHRE oLs EEHR EBHR oLs B E ZEHR oLs BEIEZhE EEHRE
depvar REHRE TIRERE FRELE LRTRE ERVRE ERWRE  SHAFRE  SRTERE  CRWRE  WRARE  PRHRE WRARE
SPM(all, research area) -0.2435%** -0.2886*** -0.2435*** 0.0211*** 0.0078 0.0211%+* 0.0484*** 0.0136 0.0484%** -0.3164*** -0.3133***  -0.3164***
(0.0253) (0.0472) (0.0253) (0.0070) (0.0129) (0.0070) (0.0161) (0.0246) (0.0161) (0.0268) (0.0434) (0.0268)
sales 0.1324%** 0.4580*** 0.1324%+* 0.0045*** 0.0133%** 0.0045%** 0.0846%** 0.1198*** 0.0846%** 0.0435%+* 0.3248*** 0.0435%**
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 294.7247%**%  681.1429%**  294.7247***  -20.9915***  15.0056*** -20.9915%**  116.3394***  160.2880***  116.3394***  197.1887***  491.2452*** 197.1887***
(2.8504) (4.6129) (2.8504) (0.7884) (1.2626) (0.7884) (1.8216) (2.4063) (1.8216) (3.0277) (4.2460) (3.0277)
R&D stock 0.2057*** 0.1459*** 0.2057*** 0.0141*** 0.0123*** 0.0141%** 0.0260*** 0.0122%** 0.0260*** 0.1656*** 0.1214%** 0.1656***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0333*** -0.0127** -0.0333*** 0.0026*** -0.0011 0.0026*** 0.1589*** 0.1674*** 0.1589*** -0.1944%** -0.1792%** -0.1944%**
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060) (0.0037)
ind-uni collab stock -0.0550** 0.2613*** -0.0550** 0.7256%** 0.1312%** 0.7256%+* 1.2636*** 0.8594*** 1.2636*** -2.0412%** -0.7323***%  -2.0412%**
(0.0235) (0.0335) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0308) (0.0250)
Constant 77264.6601 -4407.279 -2444.6445  -13092.3864  -6673.5899 893.8799 -17235.0688  -1317.1655 -4152.1914 11165.7989 3519.0288 670.2788
(1.4650e+09) (95695.4774) (24185.6744) (4.0519e+08) (26192.0489) (6689.1772) (9.3625¢+08) (49919.2024) (15456.4413) (1.5562¢+09) (88082.7418) (25690.3572)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9361 0.9493 0.4686 0.4978 0.5428 0.5644 0.8948 0.9091
Within R2 0.9308 0.9781 0.5827 0.6759 0.5304 0.6109 0.8826 0.9315
Between R2 0.7606 0.7436 0.1831 0.1638 0.175 0.1641 0.7085 0.6925
Hausman -249.841 436.9005 239.9195 1444.1462
P 1 0 0 0
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(1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]
oLs EEHE_ ZEPE oLs EEHR _ ZEDE oLs EEHE  ZEPDE oLs BEHR  ZEHR
epvar FRARE  GIRARE BIRARE MRUAR ARGRA  LEWRR  CAPAR  SREAR  ORURR  WRGRA WRGRA WEGRR
SPJ(basic, research area) 2.9672 3.5467 2.9672 7.4796*** 6.4911*** 7.4796*** 9.7008*** 0.1794 9.7008*** -14.7707*** -3.3982 -14.7707***
(0726) " (2.6513) (2.0726) (0.5729) (0.7250) (0.5729) (13242 7 (1.3829) (1.3242) (22009 " (2.4400) (2.2000)
SPJ(applied, research area) -9.4738*** -8.3960*** -9.4738*** -2.5006*** -1.8508*** -2.5006*** 0.3182 5.6914*** 0.3182 -6.9441%** -12.1418%** -6.9441%**
(20149) 7 (2.4995) (2.0149) (055700 " (0.6839) (0.5570) (1.2873) 7 (1.3037) (1.2873) (2139) " (2.3003) (2.139)
SPJ(develop, research area) 1.5062*** 1.0415** 1.5062*** -0.2835*** -0.3313** -0.2835%** -1AT57*** -1.6766%** -1.4757%** 3.2326%** 3.0475%** 3.2326%**
(0.3943) g (0.5198) (0.3943) (0.1090) (0.1422) (0.1090) (0.2519) (0.2711) (0.2519) (0.4186) (0.4783) (0.4186)
sales 013257 04578"  0.1325% 000447 00134*  0.00M™* 00846 01201 008467 00438+ 032437  0.0438"
(0.0026) " (0.0064)  (0.0026)  (0.0007) " (0.0018) (0007 (0.0017) 7 (0.0033)  (0.0017)  (0.0028)  (0.0059)  (0.0028)
# of researcher 2946887+  680.0842°** 294.6887*** -20.9850°**  151691%**  -20.9850°** 116.5044%** 169.5751%** 116.5044%** 196.8850°** 490.6322°**  196.8859°*
(28099) 7 (46140)  (28499)  (0.7878) T (1.2625) 07878) (18207 7 (24066)  (18207)  (3.0262) ° (42463)  (3.0262)
R&D stock 02057+**  0.145¢*** 02057+  00L41***  00123** QO  0.0260°**  0.0122°**  0.0260°**  01656%**  0.1214%**  0.1656%*
00002 7 (0.0003)  (0.0002)  (0.0001) (0.0001) (0.000) (0000 T (0.0002)  (0.000)  (0.0002) T (0.0003)  (0.0002)
gov R&D stock 10,0335 -0.0128*  -0.0335**  0.0026*** -0.0009 00026*¢  0.1591%¢  0.1677**  0.1501%**  -0.1048%*  -0.1797  -0.1948%
(0.0035) 7 (0.0065) (0.0035) (0.000) " (0.0018) (0.0010) (0.0022) " (0.0034) (0.0022) (0.0037) 7 (0.0060) (0.0037)
ind-uni collab stock -0.0535** 0.2603*** -0.0535** 0.7200*** 0.1285*** 0.7200*** 1.2546%** 0.8581*** 1.2546%** -2.0247%** -0.7291*** -2.0247%**
(0.0236) g (0.0335) (0.0236) (0.0065) (0.0092) (0.0065) (0.0151) (0.0175) (0.0151) (0.0250) (0.0308) (0.0250)
Constant 75801.9227 -5203.3281 -3921.713 -11995.9407 -7762.539 -277.5937 -14732.152 -1274.5245 -4966.4016 6053.3444 3818.7218 1302.7772
(1.4647+09) (95696.6294) (24190.9936) (4.0488¢+08) (26184.3684)  (6687.1959) (9.3576e+08) (49914.1766) (15455.2672) (1.5553e+09) (88070.0599) (25687.6856)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 53676 53676 53676 53676 58676
Overall R2 0.9361 0.9493 0.4696 0.4984 0543 0.5647 0.8948 0.9092
Within R2 0.9308 0.9781 05835 0.6766 05301 0.6103 0.8823 0.9316
Between R2 0.7606 0.7436 0.1836 0.1644 0.1752 0.1642 0.7085 0.6927
Hausman 219.3909 4245635 249.4001 14335224
P 0 0 0 0
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# 3.4 PERBIR LA — =« T— (=T ) B RREEE) & O T HERHRE R

(1] [2] (3] (4] (5] (6] (7] (8] [9] [10] [11] [12]
oLS EIEHR EENR oLS EEHRE EENR oLS EENE ZEWR oLs EEHE EENR
depvar MRERE IRERE HIRERE  URTRE URVRE  ARGIRE  SARRE  SRWRE  SRWRE  BRARE  BRXNRE  BRARE
SPM(basic, research area) -0.7753 0.5107 -0.7753 8.6297*** 7.1698*** 8.6297*** 17.8155*** 4.3512%** 17.8155***  -27.8931***  -11.4389*** -27.8931***
(2.0653) v (2.5979) (2.0653) (0.5709) " (0.7108) (0.5709) (1.3193) " (1.3550) (1.3193) (2.1928) v (2.3910) (2.1928)
SPM(applied, research area) -1.8837 -0.8242 -1.8837 -3.8524** -3.1266*** -3.8524*** -9.3985%* 1.1364 -9.3985*** 11.8212%** 1.3974 11.8212%**
(1.9466) 7 (2.2148) (1.9466) (05381) " (0.6060) (0.5381) (12438) 7 (1.1552) (1.2435) (2.0669) 7 (2.0384) (2.0669)
SPM(develop, research area) 0.3892 -0.2697 0.3892 -0.3210%+* -0.2966** -0.3210%* -0.1788 -1.1694*+* -0.1788 0.8617** 1.1962*** 0.8617%*
(0.3894) 7 (0.4938) (0.3894) (0.1076) " (0.1351) (0.1076) (0.2488) " (0.2576) (0.2488) (0.4135) " (0.4545) (0.4135)
sales 0.1325%** 0.4580%** 0.1325%** 0.0044**= 0.0134%** 0.0044%** 0.0845*** 0.1200%* 0.0845%** 0.0438*** 0.3246** 0.0438***
(0.0026) v (0.0064) (0.0026) (0.0007) " (0.0018) (0.0007) (0.0017) " (0.0033) (0.0017) (0.0028) " (0.0059) (0.0028)
# of researcher 294.6767***  681.1386***  294.6767***  -20.9207***  15.1740***  -20.9207*** 116.4677*** 169.5579*** 116.4677*** 196.9318***  490.7924*** 196.9318***
(2.8504) " (4.6138) (2.8504) (0.7879) " (1.2624) (0.7879) (1.8208) " (2.4065) (1.8208) (3.0265) (4.2463) (3.0264)
R&D stock 0.2057*** 0.1459*** 0.2057*** 0.0141%** 0.0123*** 0.0141%** 0.0259*** 0.0122*** 0.0259*** 0.1656*** 0.1214*** 0.1656***
(0.0002) " (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.000) " (0.0002) (0.0001) (0.0002) " (0.0003) (0.0002)
gov R&D stock -0.0333*** -0.0127** -0.0333*** 0.0026*** -0.001 0.0026*** 0.1589*** 0.1677*** 0.1589*** -0.1945%** -0.1794***  -0.1945***
(0.0035) 7 (0.0065) (0.0035) (000100 " (0.0018) (0.0010) 00022 " (0.0034) (0.0022) (©.0037) " (0.0060) (0.0037)
ind-uni collab stock -0.0529* 0.2609*** -0.0529** 0.7182*** 0.1276%** 0.7182%** 1.2495%+* 0.8567*** 1.2495%*+ -2.0170%=* -0.7260%%*  -2.0170***
(0.0236) 7 (0.0335) (0.0236) (0.0065) " (0.0092) (0.0065) o151 " (0.0175) (0.0151) 0.0250) " (0.0308) (0.0250)
Constant 74140.4911  -4625.1417  -3279.9477  -10637.9702  -8188.8012  -1086.7666 -15457.1097  -1301.5087  -9002.0176 3963.237 4893.2817 6901.8891
(1.4653e+09) (95699.8451) (24206.7186) (4.0502e+08) (26185.5997) (6690.8948) (9.3603e+08) (49916.8777) (15463.2711) (1.5558e+09) (88078.6814) (25701.7392)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9361 0.9493 0.4699 0.4984 0.5429 0.5647 0.8948 0.9092
Within R2 0.9308 0.9781 0.5844 0.677 0.5297 0.6099 0.8823 0.9314
Between R2 0.7606 0.7436 0.1836 0.1644 0.1751 0.164 0.7085 0.6926
Hausman -483.9483 427.0178 123.2696 1240.0707
P 1 0 0.2396 0

¥ SRS, RFOEFERNCAE LA —N— « F— LR EH L, ETMIED
ToHERHRER MK 3.5 LK 3.6 ThDH, ENEh, AE LA —— F—LZRHT HE
DFEE LT, Jaffe(1986) & v /N7 / B AFEREZ W TWD, T A URRTE DRER,
# 3.5 ODETI8]. [9KVFE 3.6 DETAR][BIZBEE. BEEDNRETANPERINT
W5, ETEREMOMEEA LA —— « T— WIEBEZE, IR T~ A FATH
H. BEETIHFAELE OMETH D, Z OB, FEEHIZECIG A7 5 Tik,
TEIZEIDLT) =T BRI S TWDLAREERH D5, Z DOFERIT Aroraetal. (2021) &
HLEAERTH D,

INWIRIFSERSBE D FIFE A 0L A — N — o T U E BB SEIC  T A THEE ThH 5 — 7,
JEFRFZERC, BARMFEIZIE~ A TR T IO RREST, 2 O RITIEMEIIIE TIIMfoen
7B S D — 05T ARSI ORI ST A EL D AL D 2 & T H RO BFSER % % fi
FILTW D AMREMEIZRE TE 20, REFETITEMRIIIE L ISAE T 7 A THE., %
TY AT RERSTWD, ZOFERS THE > OMFZEBHFETEEN L, EOBFZERZE &R
B aREMEZ /R LT D, 7272 L, ARlOHEGCIEZ EIRIE e EOMBEERH 1 |
VL EDORERDOBEFNEIZ DN TIE, ERHIOMBRETHDH Z &AL LTEL,
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#*3.5

PESFERIA B VA —N— « T —)L(Jaffe, 1986) % F\ 7= HEGTHE R

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]
oLs EEHR  ZEHR oLs BEHR LM oLs EEHR  ZEHR oLs EEHR  ZEHR
depvar HRARE HIRERE FRERER  HREFRR ERBRE ERPIRE  ORAFRA  CHAPRE  SRHRE RREFRE  REPRE  RRHARE
SP)(firm, research area) ~0.3601" 0,029 03601"  -0.3264""  -02950"**  -0.3264*"* 08279 00181  -0.8279"  0.7103"* 03062 0.7103""
(0.1976) (0.2535) (0.1976) (0.0546) (0.0694) (0.0546) (0.1262) (0.1322) (0.1262) (0.2098) (0.2333) (0.2098)
SPJ(institute, research area) 209123 -86995*** 09123 23570°* 17065 23570 40600%  -3.8807°*  4.0609**  -49800°  -53096*  -4.0809%
(2.5055) (3.2026) (2.5055) (0.6929) (0.8765) (0.6929) (1.6009) (1.6705) (1.6009) (2.6610) (2.9476) (2.6610)
SPJ(university, research area) -2.8120% 0.1345 28120 10230 12410%*  10230%**  40271%**  41025%**  40271°**  -06043"*  -61113%*  -0.6043%*
(1.1931) (1.5684) (1.1931) (0.3299) (0.4292) (0.3299) (0.7623) (0.818) (0.7623) (1.2671) (1.4435) (1.2671)
sales 0.13287"% 04579 0.1324"*  0.0045"*  0.0134**  00045"** 00846  0.1108"*  0.0846"*  0.0437"* 03247  0.0437"*
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 2047510  6BL1545*** 294.7510%** -20.9472°*  150585%**  -20.9472%** 116.5277%** 169.2852*** 116.5277*** 197.0820*** 4912287*** 197.0320°**
(2.8504) (4.6138) (2.8504) (0.7883) (1.2627) (0.7883) (1.8213) (2.4066) (1.8213) (3.0273) (4.2465) (3.0273)
R&D stock 02057 0.1459%%* 02057 Q.0141*** 00123 00141 00260 00122 0.0260***  0.1656**  0.1214***  0.1656***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -00834"*  -00127**  -0.0334***  0.0026*** -0.001 0.0026**  0.1590***  0.1675**  0.1590***  -0.1946%**  -0.1793**  -0.1946***
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060) (0.0037)
ind-uni collab stock [00546% 02620 -0.0546%*  0.7248**  0.1306**  07248%**  12614***  0.8501°**  12614%**  -20373"*  -07305**  -2.0373%*
(0.0235) " (0.0335) (0.0235) (0.0065) (0.0092) (0.0065) (00150 " (0.0175) (0.0150) (0.0250) " (0.0308) (0.0250)
Constant 76336.0949 42985307 -1816.3684  -13003.961  -6602.6503 8964577  -17418.904 -1351.5033 -4189.1882 106715744  3673.1165  1433.6965
(1.4654e+09) (95695.5558) (24185.7783) (4.0524+08) (26189.6791)  (6688.3754) (9.3631e+08) (49916.1609) (15453.3926) (1.5563e+00) (88076.5194) (25686.6555)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 250549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9361 0.9493 0.4688 0.498 05429 0.5645 0.8948 0.9091
Within R2 0.9308 0.9781 0.5829 0.6765 0.5302 0.6103 0.8826 0.9315
Between R2 0.7606 0.7436 01833 0.1639 0.1751 0.1641 0.7085 0.6926
Hausman 1756889 440.9465 -500.8794 14622425
P 0.0001 0 1 0
“ o S o — S =
3.6 FEFEHAE N A —N— « F—) (T 7 AKREE e R
(1] [2] (3] (4] (5] (6] (7] (8] [9] [10] (11 [12]
oLs EEHR  EEDR oLs EEHR  EEDR oLs EEHE  ZEDR oLs EEHE  EEHR
depvar FRERE  WRARE BARGH  MRFAR  ARGRA  LRGRE  CRWAR  LRWRA  LRAWRHE  DRAAR  BRGRE  WRARA
SPM(firm, research area) 0.149 ~0.0526 0.149 03683 -0.1068"  -0.3683"*  -15602°** 06062 15692 21142  0.7818"  2.1142"*
(0.2100) (0.2699) (0.2100) (0.0581) (0.0739) (0.0581) (0.1342) (0.1408) (0.1342) (0.2230) (0.2484) (0.2230)
SPM(institute, research area) -1.8587 -21106 -1.8587 0.7598 -1.2428* 0.7598 75770+ 11193 75770"  -86630***  -12934  -8.6630"
(2.0430) (2.4286) (2.0429) (0.5649) (0.6646) (0.5649) (1.3051) (1.2667) (1.3051) (2.1693) (22351)  (21693)
SPM(university, research area) -14971 -0.2936 SLAGT1 20314%% 24999 2.0314%* 44449 32605 4.4449%*  -95509***  -6.9063°*  -9.5509%*
(1.1188) (1.4336) (1.1188) (0.3094) (0.3923) (0.3094) (0.1147) (0.7478) (0.1147) (1.1880) (1.3194)  (11880)
sales 0.1326"* 04579  0.1326"* 00043  00133*  0.0043**  0.0841** 01199  00841"*  0.0446" 03247  0.0446"
(0.0026) " (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059)  (0.0028)
# of researcher 204.7602**  68LILLL*** 2047602%** -21.0523** 15.0069*** -21.0523*** 116.2188*** 160.3374*** 116.2188"** 197.4578*** 4911670"** 197.4578**
(2.8506) (4.6131) (2.8506) (0.7883) (1.2625) (0.7883) (1.8211) (2.4062) (1.8211) (3.0269) (4.2457)  (3.0269)
R&D stock 02057***  0.1450%*  0.2057**  00141*** 00123  0.0141***  00260***  00122°**  0.0260"**  01656***  01214***  0.1656**
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003)  (0.0002)
gov R&D stock 00333 -0.0127**  -00333"*  0.0026*** -0.001 0.0026*** 01589 01676  0.1580**  -0.1945***  -0.1795***  -0.1945%**
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060)  (0.0037)
ind-uni collab stock 00536% 02617 -0.0536** 07240 0.1309*** 07240  12580**  0.8584** 125807  -2.0320%*  -0.7304%**  -2.0320***
(0.0235) (0.0335) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0308)  (0.0250)
Constant 788851937 -4922.1154  -3100.4036 -15312.1239 -6163.0603 15605785 -26388.9417 118322  -1427.9879  24393.6 960.522  -3477.7841
(1.4656e+09) (95697.5657) (24187.9350) (4.0529e+08) (26189.7344) (6688.7137) (9.3632e+08) (49916.0819) (15452.4177) (L5563+09) (88076.0176) (25683.8922)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 25549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9361 0.9493 0.4689 0.498 0543 0.5647 0.8948 0.9092
Within R2 0.9308 0.9781 0.5828 0.6764 053 0.6104 0.8826 0.9316
Between R2 0.7606 0.7436 0.1833 0.1639 0.1751 0.1641 0.7085 0.6926
Hausman -530.4794 446.6154 1730.6835 1556.9145
P 1 0 0 0
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# 3.7 AENA—— o T— L (Jaffe, 1986) & 1 FRFE EUASE S % G b - HEFHRE B

[1] (2] (3] [4]
(5] (6] (7] [8]
OLS EhakyES EEMR OLS TE 5 EEY . o " "
s o Ve -5 3 - [EEshE EEHHE OoLS ERSES EEHE OoLS [E E5h ZEY
FRERER RRERE MREEE RREMRE HRERE HREHE ERRE EREHR s -
SPJ(all, research area, 2002-) 0.3463*** 0.0741 0.3463*** 0.4489*** 0 7120***\ 0 4489*:“’: iOE o T . e e e
3 3 . _ kkk
(0.0713) " (0.1258) (0.0713) (0.0700) (0.1238) (0.0700) (00(?2 ) 0(.1343*** oo o 0009 o
—— . . . .0214 0.0405) (0.0214) 0.0
-0.3335%** -0.3584*** -0.3335%** (() 042121* 0(0.0403) e
i} -0. .0752%** -0.0412%**
— s s s (0.003*8*)* (0.0050) (0.0038) (0.0012) (0.0016) (0.0012)
L0 . 0.0499 0.3631*** 0.0499*** -0.0087*** 0.0448*** -0.0087*** ok ‘
(0.0026) (0.0069) (0.0026) (0.0025) (0.0067) (0.0025) (0.0008) " : oo oo Coo0n
# of researcher 161.0897***  400.0582***  161.0897*** 247.9999*** ok ' ' sorere o by, o 1o
} . . 464.4608 247.9999***  -69.9251***  -40.8164***  -69 o
(3.3895) (5.9280) (3.3895) (3.4691) (5.8900) (3.4691) (1.0 - g o oy o
. . . . .0153
# of PhD -4480.5243***  2387.8088*** -4480.5243***  2911.9707*** 11437.3676*** 2911.9707*** 1741.84 )*** o . g, fyp g
. . . *
g, B B, g, 5o B} P 5o 1 .8461 '1783.1271 *O1T741.8461%**  2654.2926***  -114.5955%*  2654.2926%**
R&D stock 0.2159*** 0.1505*** 0.2159*** 0.2130*** 0 14.61*** 0 2i30*** (<) (?‘722@ e o iy - iy
. . . . 0153*** 0.0127*** 0.0153*** HEE
(0.0002) " (0.0004) (0.0002) ( . oot 0o 0o
. . 0.0002) (0.0004) (0.0002
0w D stock ey onrs ey o ’ ) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
. . . 0.0271 -0.0744%** -0.0210%** 0.0917*** -0.0210%** ok
(0.0039) (0.0158) (0.0039) (0.0039) (0.0157) (0.0039) (0.001 . : oo oot Coonts
ind-uni collab stock 0.9534*** 1.0237*** 0.9534**x* 0.3603*** 1.0942%** 0 3.603*** g ot " " oo o
3 . kK
(0.0287) " (0.0406) (0.0287) (0.0289) " (0.0399) ('0 0289) 0('03635 oo oo o0 oo, o0
. . . . .0086
Constant 3396.9725 10251.009 -1288.5165 1554.4271 6029.9071 805.1238 103 299)5 e e — e g
(86305.5544)  (79839.4942) (21990.5708)  (84669.8933)  (78403.5 . ' oo o100 it o1 oo
— : . .5890)  (21573.8184) (25852.1411) (25712.1346) (6587.1002)
—— = = - = = - . (25769.6632)  (25517.1434) (6566.0888)
Year Dummies Yes Yes Yes Yes Yes Yes v o v v v v
es Yes
Obs. 198205 198205 198205 198205 1 - - - - -
. 98205 198205 198205 198205 198205
- - - 198205 198205 198205
. - 58517 58517 58517 58517
vera 0.9355 0.9553 o o
el . 0.9325 0.9569 0.4784 0.5355
ithin 0.9402 0.9711 0.9353 0.9724 . o o
A o - . 0.5631 0.7092 0.5253 0.722
’ . 0.6364 0.6051 0.0957 0.0763
ween ¥ ool . 0.1094 0.0633
. . 644.3486 448.8056
! : . 547.3456
0 0
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[13] [14] (15] [16] [17]
ol o Lo el 17 [18] [19] [20] [21] [22] [23]
. I B R TRYHE oLs Ep LRHR oLS -
e it A < 7o 4 =~ -
oy : SRR SRHRE  SEWEE  SEWEE  BRMRE HEWR s s
, 00693 -02236™ 00693 -0.042 0.0282 0.042 0.4732* S S e s
(0.0494) (0.0756 " 0 born o oo
S— ) (0.0494) (0.0493) (0.0752) (0.0493) 0.0781) " (0.1050) (0.0781) B
oy T oomy oo, . (0.0777) (0.1035) (0.0777)
- - o o p 02039 -0.2926**  -0.2039%**
o oae 0(.0346 00355 0.0803"*  0.0355%** 0.0205%** 0.2325%+* 0.0205 o( — Y Y
| | o ] . ¥k 0226%** ¥k k%
. oo 018) (0.0018) (0.0041) (0.0018) (0.0028) " (0.0057 o " oo oo
2308t 6030V 442308 GT3%6ATT BTE™ 613654 1830 o s o s o1
- (2.3472) (3.5644) (2.3472) (244200 " (3.5786) (2.4420) G 7054 S
222511707 22125565 22251170 419L3144""*  6785.4055"" 11913144 8444 135)* sso1en s s o
o s oL ST sl ) 0513°** -1603.9142°*% -BA44.0513"** -3925.9610°*" 5693.6002""" -3925.9610"""
c sy T oo Gy () T 0539 (90 0517.5054> (97.3028) (57.5054) (109.4690) " (142.2338)  (109.4690)
, . 3 * kK kK . '
o o o s ook 1750 0.1323 0.1750%%* 0.1732%%%  01287%  0.1732%**
_ ooy . 0003) (0.0001) (0.0002) " (0.0004) g 000
. COIETETT 00702 007801007 00789 * . - o o -
. . - * .
| o i o o 0.1561 -0.0656%*  -0.1561%*  -0.1360%**  0.0730%**
N (0002 . (0.0095) (0.0027) 0.0043) " (0.0132 . oo
0807FTT 088397 OO 09229 QOLITTN 0.9229° o o e SO o
. . - * s
C oo o o o o 0487903460 0AETT OBS4TT 0.4044™ 0.8504++*
onstant : : : . | .
15132819 869.8574  -4040.9428 10232162  -796.6725  -3484.0929 1(908(5)38174) e o R o
lndustWDumm. (50766.8680) (48006.4496) (150285307) (60601.2655) (47636.2380) (15186.3520) (04556 794242) (14600.9259 o S
_ G . . . 66674.4688) (24092 .
s = :es s 0 2 s o s ( > 4685)  (94000.9524) (65529.1014)  (23951.3645)
es Yes Yes . v v
bum Yes Yes Y -
198205 198205 1 7 - o ;
e s 98205 198205 198205 198205 198205 198205 198205 - - -
o i s 0 198205 198205 198205
o e 58517 58517 58517
Ol 2 oas 0.4066 0.5311 0.8956 0.9166 o
i 2 os 0.6342 0.3696 0.6359 0.8969 0.9243 e e
ctveen . 0.0342 0.0614 0.0409 0.6326 0.6053 oo oonzs
: 287.0527 374.1987 1088.28 o ot
; : 2824 800.2265
0 0
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K38 AENA—N— - T—=)(wT ) B A &R RS E R A O T HERT R R

[1] (2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]
OLS [ERSIES ZEMR OLS BEEHR EEMR OLS BEEZR EEMR OLS BEEZHR EEMHR
depvar MRERE HARERE WREKE WMRERE WMRECE WHIRERS MR E ERHMRE ERMERE ERHRE ERMRE HEEMERE
SPM(all, research area, 2002-) 0.0415 0.0162 0.0415 0.1940%** 0.2554*** 0.1940%** 0.0153* 0.0881*** 0.0153* -0.0181** -0.0067 -0.0181**
(0.0296) " (0.0524) (0.0296) (0.0288) i (0.0516) (0.0288) (0.0090) (0.0170) (0.0090) (0.0087) T (0.0168) (0.0087)
SPX # of PhD -0.1039*** -0.1227*** -0.1039*** -0.0140%** 0.0266*** -0.0140%**
(0.0015) " (0.0018) (0.0015) (0.0004) " (0.0006) (0.0004)
sales 0.0287*** 0.3620%** 0.0287*** 0.0500%** 0.3577*** 0.0500%** -0.0018** 0.0490*** -0.0018** -0.0082*** 0.0445*** -0.0082***
(0.0026) (0.0069) (0.0026) (0.0026) g (0.0068) (0.0026) (0.0008) (0.0022) (0.0008) (0.0008) " (0.0022) (0.0008)
# of researcher 43.4065***  435.7835%**  43.4065%**  226.2904***  460.5796%**  226.2904***  -24.2186%** -14.2970*** -24.2186*** -61.2104***  -53.8217***  -61.2104***
(3.1514) (5.6766) (3.1514) (3.4743) " (5.8945) (3.4743) (0.9554) (1.8400) (0.9554) (1.0509) i’ (1.9159) (1.0509)
# of PhD 1775.0544*** 11227.3391*** 1775.0544*** 2583.5742***  -130.0648**  2583.5742***
(103.4701) g (172.1585) (103.4701) (31.2980) v (55.9567) (31.2980)
R&D stock 0.2167*** 0.1508*** 0.2167*** 0.2132%** 0.1448*** 0.2132%** 0.0149%** 0.0129*** 0.0149%** 0.0149%** 0.0139*** 0.0149%**
(0.0002) " (0.0004) (0.0002) (0.0002) i (0.0004) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.16567*** -0.1282%** -0.1567*** -0.0891*** 0.0121 -0.0891*** -0.0018 0.1023*** -0.0018 -0.0186*** 0.0583*** -0.0186***
(0.0040) " (0.0158) (0.0040) (0.0039) d (0.0157) (0.0039) (0.0012) (0.0051) (0.0012) (0.0012) r (0.0051) (0.0012)
ind-uni collab stock -0.0503* 1.1034*** -0.0503* 0.5218*** 1.2251%** 0.5218*** 0.7535%** -0.1518*** 0.7535%** 0.3054*** -0.2542%** 0.3054%**
(0.0266) " (0.0405) (0.0266) (0.0290) g (0.0401) (0.0290) (0.0081) (0.0131) (0.0081) (0.0088) " (0.0130) (0.0088)
3861.3165 11083.5891 -1578.321 1563.2966 5318.9066 -392.5147 -251.8901 -4876.9838 865.4604 -387.519 -3904.3121 738.039
(87879.6942) (79959.1009) (22391.4186) (85259.4905) (78519.4149) (21723.8021) (26640.7325)  (25918.4518) (6787.9594) (25789.6042)  (25521.1700)  (6571.0956)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9395 0.9536 0.9307 0.9563 0.4326 0.5067 0.4593 0.5377
Within R2 0.9443 0.9695 0.934 0.9721 0.4876 0.6724 0.5277 0.7207
Between R2 0.6218 0.5967 0.6353 0.6027 0.0811 0.0548 0.1091 0.0641
Hausman 809.6058 630.268 337.2098 533.361
P 0 0 0 0
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[13] [14] [15]
[16] [17] (18]
oLs EEne  ZE ot (19] [20] [21] 2
depvar R mm;wg ;;;%ﬁz oLs EEMR ~ EBHR oLs EIEZR ZEHR éf; " -
£ ith - & 7o x o L . %) == ey
SPMI(al. reseatch area. 2002-) i SEERE  SERRE  SAWRE SEWRE BERE  HEFR2 7 AEDE - ERDR
072900391 0.0729%%* 0.0348¢ 00215 are: e WRWRE  WRWRE  WRARE  HRWARE  BRwRs
(0.0203) (0.0315 ro : -0.0497 -0.0374 -0.0497 ’ .
SPX # of PhD ) (0.0203) (0.0201) (0.0314)  (0.0201)  (0.0336) " (0.0437) (0.033 O.L7alms 023597 017
20.0275"*  -0.0440""*  -0.0275%** : 0336) (0.0318) (0.0431) (0.0318)
sales 00432 0.0828" (0.00100 " (0.001)  (0.0010) Foooze 010857 -0.00227
: 00828 00432 00353  0.0781%*  00353**  -0.0127"*  0.2286**" (0001) ~ (0.0015)  (0.0016)
# of research (0.0018) (0.0041) (0.0018) (0.0018) ©00a) (00018  (0.0030) 2259 C0.0127***  0.0229%**  0.2338***  0.0229***
earcher 102.1370%**  93.1531*** ) : - .0030 (0.0057) )
, . L1570 6108105 5187600+ . (0.0030) (0.0028) (0.0056)
: . 61.0549%**  -38.1940%** ' (0.0028)
21638 7 (3.42 1940 3459422+ -38.1940%**
# of PhD (34203 (21638 (4312 (35828 (24312 (35709 (47385 (3 T pepARILE @22 A101TE zza assL
S504003% e 5381 Tap1ee 3850490355 ) .5706) (3.8394) (4.9193) (3.8394)
R&D stock 0.0253**  0.0060* (72.4049) 7 (104.6424)  (72.4049) ~4702.60137 5830.05197 -4702.60137
(.0 0 , Lo0eo 0.0253***  0.0250%**  0.0037%**  0.0250%**  0.1765%**  0.1320%** (1143431 (36779 (1143431
.0001) (0.0003) (0.0001) (0.0000) o 1320 0.1765%**  0.1733***  0.1275%**  (.1733**
gov R&D stock 0.0945%* - :0003) (0.0001) (0.0002) (0.0004 1733
0945"-0.1548' 00945™H 00749 01125 00749 0004) (0.0002) (0.0002) " (0.0004) (0.0002)
. . - Kk ok -
) _ (0.0027) (0.0095) (0.0027) (0.0077) 0.2490 S0.0752%%%  -0.2490%**  -0.1451%**  0.0663*** rx
ind-uni collab stock 157734+ : (0.0095) (0.0027) (0.0045) (0.01 ) -0.1451
5773 . 0.9573*** 1.5773%* 0.9655%** 0.9560%*  0.9655%** 0132) (0.0045) (0.0043) " (0.0131) (0.0043)
- . - kkok .
Constant (0.0183) (0.0244) (0.0183) (0.0203) " (0.0244)  (0.0203) ?3774 020157t -2TIAMT OTASLTT 051847 07451
onstan : : . 0.0302) ) e
14194209 890.9723  -3936.0892 (0.0338) (0.0302) ( v
. . 1062.4478  -1337.5802 -4038 : 0.0320) (0.0335) (0.0320)
(60327.4758) (48177.7034 - 9623  2689.9581  15066.745  1361.7067 '
Industry Dummies T o ) (15371.2032) (59661.7432) (47726.1526) (15201.5910) (99568.6327) (66746.2289) (25369.7166) 890.1794  10605.1335  2775.6332
Year Dummies s Yes Yes Yes Yes Yes ' (94218.8403) (65629.4747) (24006.6113)
Yes Yes Yes Ye Yes Yes Yes Yes
Obs. 050 TG T S Yes Yes Yes Yes Yes % Yes
Groume oo 8205 198205 198205 198205 198205 198205 198205 - = e
Overall 2 58517 58517 58517 198205 198205 198205
0.4073 0.5196 58517 58517 58517
Within R2 0.4055 0.5302 58517
03212 06246 0.8906 0.9075 0.888
Between R2 0.0399 0.3646 0.6353 0.8919 0.9155 8883 0.9172
Hausman : 0.0314 0.0578 0.0388 0 ' 0.8855 0.9246
201.2319 6318 0.5956 0.6451
P 346.9872 1058.2323 ' ool
0 0 : 829.827
0 0
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4. BT

AL TIE, BERFGE L W O BEEREARRBIOPERRBEEET — % 2 W TEFE . Mg
BIDHGRA E N A —/N— « T— )L ERBE L, 2O b L RROFFRA VA —3— « 7' —
v EARZEDOMFRRTE & OBRIEIZONTHITT 5 2 L 24T, o CiE, Box HEE
LTV EIZT =29 AP KRE L FEMRlEIRROLEEIC L RGOS
PEE D Z & OEEAN, FIAMIRORMER ELH Y | 7 — I TE 72 CTHRAKIR
DHEFEITo 72,

5y B RIRIFSEE 0K E B BRI IR DO 2 F O CHAERREZ B H LU IFR B 5510
SRR IR BRRIFRE A INEEFH T 5 2 & T, MR, SRR, IS
RWFZE, BIRAFZEDS A E LA — R — « T— L&l Uiz, F7-, %, BFeE. X
W) EEERNCHIICE 2 INEES L, BN, thoSESMITHE, K¥E»DE%
THAENF—N—% A LA —"—« T —)L b U CTERMICIRE Lz, ZORE,
T DIERIC L - THAFHEEES K& < B 2 mdbh o7z, 0BRSS E %5
A& FrE B RBIIEE OfF I E W 256 & Tld, B2 R 7210 T < RN
+. EE. EROHRMEL KE S B, 20, O A A TR AN 5 o H A
ZIEL T L TOD DN OWTIRFEFR, PR iEsHIR < A% ORBEN
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1. BARA VA —N— « F— )L FHWI-H#EER
AT ST 5 DR RS BT RE O 310 U T 7235 — o TR LT A &
A== TV TR R A R T

ALL PERBIDOTEBIBN A e R 2 4R LI A B LA — 3=« T
# AL PERER - BSEERI A B LA — N — « F—)L(Jaffe, 1986)% FIV = HfESHiE G

[1] [2] [3] [4] [6] [71 [8] [9] [10] [11] [12]
oLs EEHR  ZEHR oLs LEHR oLs EEHR  ZEHR oLs EEHR  ZEPR
depvar PREGE DRBEGE  DRBERE ARURE ARVRE  LBFRE LAVAE  LAPAE  LAVAR  WAVAR WAVAR WAPAR
SPJ(basic, firm, research area) 39.9839*** 50.3660*** 39.9839*** 11.8322%** 14.7095*** 11.8322%** -7.6438* 2.7622 -7.6438* 36.1101%** 32.7316%** 36.1101%**
(6.6610) " (8.0656) (6.6610) (18412 7 (22082) (1.8412) (4.2559) 7 (4.2094) (4.2559) (10741 7 (7.4258) (7.0741)
SPJ(basic, institute, research area) 23383 40.0744%% 23383 17.6296%** 26451 176206*  465261** 103365 465261***  -644TAT 280787 644747
(119583)  (142335)  (119582)  (3.3054) (3.8969) (3.3058)  (7e408) T (7.4283)  (7.6404)  (12.6998) 7 (131044)  (12.6998)
SPJ(basic, university, research area) 40.4025%*  66.3616%*  0.4025**  22.1238***  18.0069*** 221238  BADGTZM  3LOTISM  BA2GTZM  -4L1GI7T 147139 -4L1617%%
(84662 7 (103713  (84662)  (23401) (2.8395) (23401) (54003 " (5.4127)  (5.4083)  (8.9912) " (95486)  (8.9912)
SPJ(applied, firm, research area) 83472 -g6A31M o837 -33609%%  -15003*  -33600** 01881 59280 01881  -4.8274*  -13.0125%*  -4.8274%
@131 7 (26111) (21321 (05893 " (0.7149) (05893)  (13623) " (13627)  (13623)  (22644)  (24040)  (2.2643)
SPJ(applied, institute, research area) -165.8644%* -283.2185*** -165.8644%* -23.4900°**  -14.2507***  -23.4900°** -83.3493%** -68.7794%** -83.3493%** -57.1431%** -109.4633** -57.1431%*
(1395200 7 (169023)  (13.9520)  (3.8564) (4.6275) (38564) (89143 7 (88212) (89143 (148172 ” (155615  (148172)
SPJ(applied, university, research area) 4.9023 10,7009 4.9923 18803 75317 18803 -259202**  -1908  -259202** 3L7463"* 152818  3L7463"
(104574) 7 (137494)  (104574)  (2.8905) (3.7643) (28905 (66815 " (7.1757)  (6.6815)  (11.1059) ' (12.6587)  (11.1059)
SPJ(develop, firm, research area) -0.0869 1.8330** -0.0869 0.8387*** -0.2802 0.8387*** 1.6337*** -0.5555 1.6337*** -2.7893*** 2.6077*** -2.7893***
(0.7091) (0.8329) (0.7091) (0.1960) (0.2280) (0.1960) (0.4531) (0.4347) (0.4531) (0.7531) (0.7669) (0.7531)
SPIJ(develop, institute, research area) 39.5687*** 31.2607*** 39.5687*** -9.4672%** -2.0079 -9.4672*** -12.2516%** -0.1545 -12.2516***  62.9657*** 34.0122%** 62.9657***
(5.4946) (6.1423) (5.4946) (1.5188) (1.6816) (1.5188) (3.5106) v (3.2056) (3.5106) (5.8353) (5.6550) (5.8353)
SPJ(develop, university, research area) -62.6210**  -105.0251***  -62.6210** -64.T4T1*** -68.4284*** -64.T4T1*** -35.8854% -38.1037** -35.8854* 44,3394 5.5154 44.3394
(29.1300) g (37.0090) (29.1300) (8.0518) g (10.1324) (8.0518) (18.6119) " (19.3148) (18.6119) (30.9365) g (34.0733) (30.9365)
sales 013257 04586*  0.1325"  00046"  00134** 00046+  0.0846* 01203+ 00846+  0.0436™* 03248  0.0436"
(0.0026) " (0.0064)  (0.0026)  (0.0007) (0.0018) (.0007)  (0.0017) 7 (0.0033)  (0.0017)  (0.0028) " (0.0059)  (0.0028)
# of researcher 293.8351%** 6812118** 293.8351%** -20.0084**  152633%*  -20.9084%** 116.1643°** 169.5736*** 116.1643%** 196.4105%** 490.7688%* 196.4105%
(285000 " (46107  (28500)  (0.7878) (1.2623) 0.7878)  (18209) " (24063)  (18209)  (3.0267)  (42450)  (3.0267)
R&D stock 02057+ 0.145¢***  02057***  00L41***  00123** 00141  00260%**  0.0122%**  0.0260°**  0.1656%**  0.1214%**  0.1656%*
00002 7 (0.0003)  (0.0002)  (0.0001) (0.0001) (0000 (00001 7 (0.0002)  (0.000)  (0.0002)  (0.0003)  (0.0002)
gov R&D stock -0.0336**  -0.0126*  -0.0336**  0.0026*** -0.001 00026**  0.1589***  0.1678"*  0.1589**  -0.1948%  -0.1795%  -0.1948%
(0.0035) 7 (0.0065)  (0.0035)  (0.0010) (0.0018) 0.0010)  (0.0022) 7 (0.003%)  (0.0022)  (0.0037)  (0.0060)  (0.0037)
ind-uni collab stock -0.0576** 0.2638*** -0.0576** 0.7154*** 0.1277*+ 0.7154*** 1.2528*** 0.8595*** 1.2528*** -2.0224*** -0.7262*** -2.0224***
(0.0236) " (0.0335)  (0.0236)  (0.0065) (0.0092) (0.00s5) (00151 " (0.0175)  (0.015)  (0.o2s) T (0.0308)  (0.0251)
Constant 82576.0953 -6842.0564 -2761.2801 -6450.6219 -8632.0855 -1133.4721 -8961.3773 -2194.1903 -3929.8651 686.4098 40245741 2354.8972
(1.46466+09) (95619.8146) (24186.4590) (4.0483e+08) (26178.9654) (6685.3456) (0.3578¢+08) (49903.3516) (15453.3489) (1.5554e+00) (88034.7555) (25686.3569)
Industry Dummies Yes Yes Yes Yes Ves Yes Yes Yes Ves Ves Ves Ves
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 250549 250549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.0361 0.9493 04706 0.4989 0543 0565 0.8948 0.9092
Within R2 0.9309 0978 0.584 0.6768 05301 0.6109 0.8823 0.9316
Between R2 0.761 0.7439 0.184 0.1649 0.1756 0.1644 0.7088 0.6927
Hausman 89012648 388.4800 26280267 1518.8792
P 0 0 0 0
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T =% T A & O T HERTRE R

(1] [2] [3] (4] [5] (6] (7 (8] [9] [10] [11] [12]
oLS EEHR EEHR oLS EEHR LEHR oLs BEEHR ZEHR oLs BEE R EEHR
depvar MRERE WIRERE  HIRARE LRUIRE  LRPIRA  HRUIRE  TAPRE CRWRE  TAMRE  PRARE FRHRE  BRHARE
SPM(basic, firm, research area) 2.3383 5.5394 2.3383 5.1183*** 4.1166** 5.1183*** -22.3338*** -3.9846 -22.3338***  20.6444*** 5.7079 20.6444%*
(4.5351) (5.8578) (4.5351) (1.2539) (1.6042) (1.2539) (2.8955) (3.0577) (2.8955) (4.8172) (5.3945) (4.8172)
SPM(basic, institute, research area) -19.7781%** 12.1942 -19.7781*** 5.7831*** -1.6622 57831+ 27.3972%+* 22.9601*** 27.3972%**  -52.6134*** -8.7729 -52.6134**
(6.5720) (7.5297) (6.5720) (1.8171) (2.0620) (1.8171) (4.1960) (3.9304) (4.1960) (6.9809) (6.9341) (6.9808)
SPM(basic, university, research area) 92.7129*** 99.0147#**  92.7129*** 28.9955*+* 25.5274%** 28.9955%**  116.5267***  34.8034***  116.5267*** -57.6376***  36.3135*** -57.6376***
(7.9112) (9.4245) (7.9111) (2.1874) (2.5809) (2.1874) (5.0510) (4.9194) (5.0510) (8.4033) (8.6790) (8.4033)
SPM(applied, firm, research area) -13.3602***  -15.0849***  -13.3602***  -6.2466*** -5.2468*** -6.2466***  -30.5073***  -5.8546***  -30.5073***  24.4706*** -3.4919 24.4706%**
(2.4419) (2.9122) (2.4419) (0.6752) (0.7975) (0.6752) (1.5591) (1.5201) (1.5590) (2.5938) (2.6819) (2.5938)
SPM(applied, institute, research area) -80.2252*** -140.1949*** -80.2252***  -13.8342***  -10.4937***  -13.8342***  -60.1328***  -46.3187***  -60.1328*** -5.1787 -83.2289*** -5.1787
(8.2872) (9.5327) (8.2872) (2.2914) (2.6105) (2.2914) (5.2911) (4.9759) (5.2911) (8.8028) (8.7787) (8.8028)
SPM (applied, university, research area) -18.0346* 6.2311 -18.0346* -1.4938 0.0919 -1.4938 -67.5082** -2.167 -67.5082***  54.1276%** 9.7515 54.1276%**
(10.6234) (13.8940) (10.6233) (2.9373) (3.8049) (2.9373) (6.7826) (7.2524) (6.7826) (11.2843) (12.7950) (11.2842)
SPM(develop, firm, research area) 3.6477**+ 4.7832%** 36477+ 1.0266** 0.6936%** 1.0266*+* 6.7834** 1.6682*** 6.7834%** -4.4535%* 2.3094**= -4.4535%+*
(0.6643) (0.8264) (0.6643) (0.1837) (0.2263) (0.1837) (0.4241) (0.4313) (0.4241) (0.7056) (0.7610) (0.7056)
SPM(develop, institute, research area) 13.6548*** 10.1976** 13.6548*** -3.6150%+* -1.7401 -3.6150%** -3.5781 -4.2458* -3.5781 21.78417** 16.4524%*+  21.7841%**
(4.2063) (4.7971) (4.2063) (1.1630) (1.3137) (1.1630) (2.6856) (2.5040) (2.6856) (4.4680) (4.4177) (4.4680)
SPM(develop, university, research area) -243.9214*** -265.6769*** -243.9214*** -74.8186*** -58.5220***  -74.8186*** -09.2499***  -48.0540***  -99.2499***  -66.7903**  -156.1552*** -66.7903**
(27.5918) (33.6034) (27.5917) (7.6290) (9.2023) (7.6290) (17.6163) " (17.5404) (17.6163) (29.3083) (30.9454) (29.3082)
sales 0.1316%** 0.4585*** 0.1316** 0.0043*** 0.0132%** 0.0043*** 0.0834** 0.1203*** 0.0834%** 0.0441%** 0.3250*** 0.0441%*
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 292.8312***  681.4545***  292.8312***  -21.1257***  151604***  -21.1257***  114.9672*** 169.5907*** 114.9672*** 196.8438*** 491.0959*** 196.8438***
(2.8508) (4.6092) (2.8508) (0.7882) (1.2622) (0.7882) (1.8201) (2.4059) (1.8201) (3.0282) (4.2446) (3.0282)
R&D stock 0.2058*** 0.1460*** 0.2058*** 0.0142*** 0.0123*** 0.0142%** 0.0260*** 0.0122%* 0.0260%** 0.1656*** 0.1215%* 0.1656***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0341%** -0.0126* -0.0341%** 0.0025*** -0.0011 0.0025*** 0.1581*** 0.1678*** 0.1581*** -0.1944%** -0.1794***  -0.1944%**
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060) (0.0037)
ind-uni collab stock -0.0546** 0.2689*** -0.0546** 0.7168*** 0.1287*** 0.7168*** 1.2570*** 0.8591*** 1.2570%** -2.0252%** -0.7217***  -2.0252***
(0.0236) (0.0335) (0.0236) (0.0065) (0.0092) (0.0065) (0.0151) (0.0175) (0.0151) (0.0251) (0.0308) (0.0251)
Constant 14637.9843  -14308.2285 -3011.5813  -29657.2462 -9209.99 -15619.9186  -60689.0455  -7215.2982  -7482.9062 9957.4206 2229.2004 6081.0046
(1.4641e+09) (95605.6085) (24191.4667) (4.0483e+08) (26181.4814) (6688.8409) (9.3480e+08) (49904.4689) (15445.3662) (1.5552e+09) (88043.2448) (25696.4446)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9361 0.9494 0.4702 0.4989 0.5435 0.5658 0.8947 0.9092
Within R2 0.931 0.978 0.5838 0.6757 0.53 0.6095 0.8825 0.9313
Between R2 0.7612 0.744 0.1841 0.1648 0.1758 0.1642 0.7088 0.6926
Hausman 1673.9483 587.1182 152.6063 1992.2168
P 0 0 0.0077 0

AL2. HANIEEE L U CHRE HOBIIEE 2 W e A e L4 —N— « T —)1

F A13 FRE BRI L D A A —N— « T —)L(Jaffe, 1986) % T HE

1

BREEES

(1] (2 (3] (4] (5] (6] (7 (8] (9] [10] (1] [12)
oLs EERR ZEHR oLs EENR LENR oLs EER LENR oLs EER LENR
depvar HIRERE  HIRERE  FIRARE  ERVRE  ERVRE  ERVRE  ORPRE  OAPRE  TAPRSE  FARVRE  FARARE  HRRE
SPJ(all, R&D area) -1.1085*** -2.4866*** -1.1085*** 0.0247 -0.1729%*+ 0.0247 0.3304*** 0.0032 0.3304*** -1.4658*** -2.3221%** -1.4658***
(0.0585) (0.1154) (0.0585) (0.0162) " (0.0316) (0.0162) (0.0374) (0.0602) (0.0374) (0.062) " (0.1062) (0.0621)
sales 0.1355*** 0.4594*** 0.1355*** 0.0045*** 0.0134%** 0.0045*** 0.0835*** 0.1198*** 0.0835*** 0.0477*** 0.3261*** 0.0477***
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 296.1593***  680.5594***  296.1593***  -20.8833*** 15.0561*** -20.8833***  115.6959***  169.3319***  115.6959***  199.1352***  490.5573***  199.1352***
(2.8464) (4.6054) (2.8464) (0.7877) e (1.2618) (0.7877) (1.8197) (2.4050) (1.8197) (3.0226) (4.2390) (3.0225)
R&D stock 0.2057*** 0.1461*** 0.2057*** 0.0141%** 0.0123*** 0.0141*** 0.0260*** 0.0122*** 0.0260*** 0.1656*** 0.1215*** 0.1656***
(0.0002) " (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.000) " (0.0002) (0.0001) (0.0002) " (0.0003) (0.0002)
gov R&D stock -0.0332+** -0.0110* -0.0332+** 0.0026*** -0.0009 0.0026*** 0.1588** 0.1675*** 0.1588*** -0.1942++* -0.1776%+* -0.1942++*
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0059) (0.0037)
ind-uni collab stock -0.0430* 0.2702*** -0.0430* 0.7258*** 0.1320%** 0.7258*** 1.2594%=+ 0.8595%** 1.2594%=+ -2.0252++* -0.7242++* -2.0252++*
(0.0235) (0.0334) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0308) (0.0250)
Constant 77577.349 10168.8368 -593.788 -12967.4861  -5243.9883 835.6815 -17528.043  -1138.7127  -4677.7868  11632.3756  16476.6481 3111.762
(1.4646e+09) (95592.6922) (24173.1746) (4.0529e+08) (26190.4637)  (6689.3028) (9.3634e+08) (49919.9855) (15454.4276) (1.5552e+09) (87988.3707) (25669.4522)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9364 0.9493 0.4683 0.4978 0.5428 0.5645 0.8954 0.9093
Within R2 0.9311 0.9781 0.5812 0.6764 0.5304 0.6109 0.8832 0.9315
Between R2 0.7611 0.744 0.1832 0.1638 0.175 0.164 0.7091 0.6933
Hausman 466.7403 463.663 317.4142 1266.6426
P 0 0 0 0
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HERHRAR 1

(1 [2] [3] [4] [5] [6] (7 (8] [9] [10] (11 [12]
oLS EEHR EEHR oLS EEHR ZEHR oLS BEEHR ZEHR oLs BEE R EEHR
depvar WRERE  HIRARE FIRERE  URVRE ARUIRE  LRHRE SAWRE  TAPRE  CRARE PRHRE  RRARE  FRHARE
SPM(all, R&D area) -0.8721*** -1.8863*** -0.8721*** 0.0261** -0.0849*** 0.0261** 0.1974*** -0.0975** 0.1974%+* -1.0977** -1.7083***  -1.0977***
(0.0459) (0.0863) (0.0459) (0.0127) (0.0237) (0.0127) (0.0294) (0.0451) (0.0294) (0.0488) (0.0795) (0.0488)
sales 0.1354%** 0.4603*** 0.1354*** 0.0045*** 0.0134%** 0.0045*** 0.0839*** 0.1199*** 0.0839*** 0.0472%** 0.3269*** 0.0472%**
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 295.9139%**  680.4208***  295.9139***  -20.9034***  15.0411***  -20.9034*** 116.0102*** 169.3437*** 116.0102*** 198.5970*** 490.4216*** 198.5970***
(2.8455) (4.6052) (2.8455) (0.7874) (1.2618) (0.7874) (1.8193) (2.4050) (1.8193) (3.0219) (4.2392) (3.0219)
R&D stock 0.2057%** 0.1460*** 0.2057*** 0.0141%* 0.0123*** 0.0141%** 0.0260*** 0.0122*** 0.0260%** 0.1656*** 0.1215** 0.1656***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0332%** -0.0109* -0.0332*%** 0.0026*** -0.001 0.0026*** 0.1589*** 0.1676*** 0.1589*** -0.1943*** -0.1777%%*  -0.1943***
(0.0035) (0.0065) (0.0035) (000100 " (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0059) (0.0037)
ind-uni collab stock -0.0429* 0.2721*** -0.0429* 0.7257*** 0.1319*** 0.7257*** 1.2607*** 0.8602*** 1.2607*** -2.0263*** -0.7228***  -2.0263***
(0.0235) (0.0334) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0308) (0.0250)
Constant 83365.5567  11633.1632 300.3631 -13157.8498  -5640.4209 796.8766 -18665.5504 -63.0437 -4766.2874  18764.0635  17269.7749  4136.2476
(1.4645¢+09) (95590.1254) (24173.2962) (4.0526e+08) (26191.7453) (6689.3356) (9.3634e+08) (49919.6633) (15456.5568) (1.5653e+09) (87992.4964) (25672.1807)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9364 0.9493 0.4685 0.4978 0.5427 0.5644 0.8954 0.9092
Within R2 0.9311 0.9781 0.582 0.6764 0.5302 0.6109 0.8831 0.9315
Between R2 0.7612 0.7441 0.1832 0.1638 0.175 0.164 0.7091 0.6932
Hausman 489.5478 432.4326 338.7106 1310.1903
P 0 0 0 0
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(1] [2] [4] [5] [6] [7 (8] [9] [10] [11] [12]
oLS BEEHR oLS EEHR ZEENR oLs BEER LENR oLs BEER EEWR
depvar HRERE HRERE HARE  ARHIRE  LRHRE  CRAFRE  SATRE  DAVRE  BENRE RRRRE  RRURS
SPJ(basic, R&D area) 2.3911 4.3229 4.5222%* 1.0104 4.5222%** 5.5820** -8.7804*** 5.5820** -8.4610** 11.5141%+* -8.4610**
(3.8962) (4.8383) (3.8962) (1.0782) " (1.3256) (1.0782) (2.4897) (2.5262) (2.4897) (4.1348) (4.4536) (4.1348)
SPJ(applied, R&D area) 10.2510%*  -22.5459%** 10.2510%* -7.4834%** -4.8247%* -7.4834%*  -27.1923*** -5.8729%* -27.1923***  45.7573*** -11.2326%*  45.7573***
(4.4193) (4.7400) (4.4193) (1.2230) (1.2987) (1.2230) (2.8239) (2.4749) (2.8239) (4.6899) (4.3631) (4.6899)
SPJ(develop, R&D area) -6.8657+* 3.8715%** -6.8657+* 2.0127%** 1.4373*+* 2.0127%** 10.5399*+* 4.7795%* 10.5399***  -19.5773*=* -2.4585%* -19.5773%*
(1.0544) (1.2040) (1.0544) (0.2918) ’ (0.3299) (0.2918) (0.6737) (0.6286) (0.6737) (1.1189) (1.1083) (1.1189)
sales 0.1348**+ 0.4590%** 0.1348**+ 0.0047** 0.0133** 0.0047*** 0.0845%** 0.1198*** 0.0845%** 0.0459*** 0.3258*** 0.0459***
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 296.9524%**  680.5930***  296.9524***  -20.8827*** 15.0592%** -20.8827***  114.8334***  169.2550***  114.8334***  200.7714***  490.6613***  200.7714***
(2.8499) (4.6052) (2.8499) (0.7887) (1.2617) (0.7886) (1.8211) (2.4045) (1.8211) (3.0244) (4.2391) (3.0244)
R&D stock 0.2057*** 0.1460*** 0.2057**+ 0.0141%* 0.0123*** 0.0141*** 0.0260*** 0.0122*** 0.0260*** 0.1655*** 0.1215*** 0.1655***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0327*** -0.0117* -0.0327*** 0.0024** -0.0011 0.0024** 0.1579*** 0.1668*** 0.1579*** -0.1926*** -0.1775%** -0.1926***
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060) (0.0037)
ind-uni collab stock -0.0472** 0.2713*** -0.0472** 0.7264*** 0.1324%** 0.7264*** 1.2649%** 0.8623*** 1.2649%** -2.0355%** -0.7263*** -2.0355%**
(0.0235) (0.0334) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0308) (0.0250)
Constant 54259.2218 7220.3921 921.4395 -13280.3736 -5888.5746 -234.0057 2156.7368 -1692.7085 -8493.4665 -30598.4828  14826.1494 9633.3415
(1.4643e+09) (95590.0837) (24178.9475) (4.0523e+08) (26189.7405)  (6691.0452) (9.3570e+08) (49910.0585) (15450.2468) (1.5540e+09) (87989.8161) (25659.6370)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9364 0.9493 0.4683 0.4979 0.5432 0.565 0.8955 0.9094
Within R2 0.9311 0.9781 0.5809 0.6765 0.5302 0.6108 0.8832 0.9313
Between R2 0.7612 0.744 0.1833 0.1638 0.1754 0.1641 0.7091 0.6931
Hausman 361.1417 4929113 347.8952 1603.2897
P 0 0 0 0
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HERHRTR 2

(1] (3] (4] (5] (6] (7] (8] [9] [10] [11] [12]
OLS EENR OLS EEZHR ZEWNR OLS EERR ZEWNR oLS BEIEHR EENR
depvar HREHRE HEERE HRWRE  ARWRE  ARHREE  SARRE  CEWRE  CEWRE  RRMRE  BEWRE  BRARE
SPM(basic, R&D area) 5.0425 5.0425 2.4184%* 2.6329** 2.4184** -9.8829***  -15.5543***  -0.8829*** 12.0064*** 3.5345 12.0064***
(3.6050) (4.6249) (3.6050) (0.9976) (1.2673) (0.9976) (2.3037) (2.4150) (2.3037) (3.8265) (4.2580) (3.8265)
SPM(applied, R&D area) 5.0979 -20.2038*** 5.0979 -5.4567*** -5.7059*** -5.4567***  -13.2710*** -1.3382 -13.2710%**  24.3477***  -12.8068***  24.3477***
(3.7210) (4.0738) (3.7210) (1.0297) (1.1163) (1.0297) (2.3778) (2.1273) (2.3778) (3.9496) (3.7506) (3.9496)
SPM(develop, R&D area) -5.0155*** T.4471%+* -5.0155%** 1.6974%** 1.5037*** 1.6974*++ 8.5291*** 4.5563*** 8.5291*+* -15.3328*** 1.3242 -15.3328***
(0.9294) (1.1126) (0.9294) (0.2572) (0.3049) (0.2572) (0.5939) (0.5810) (0.5939) (0.9865) (1.0243) (0.9865)
sales 0.1350%** 0.4598*** 0.1350*** 0.0047**= 0.0133%** 0.0047** 0.0847** 0.1199*** 0.0847%** 0.0458*** 0.3266** 0.0458***
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 296.6204%**  680.2838***  296.6204***  -20.9451***  15.0577***  -20.9451*** 114.6819*** 169.1466*** 114.6819*** 200.6567*** 490.4621*** 200.6567***
(2.8504) (4.6046) (2.8504) (0.7888) (1.2618) (0.7888) (1.8215) (2.4044) (1.8215) (3.0256) (4.2393) (3.0256)
R&D stock 0.2057*** 0.1460*** 0.2057*** 0.0141%** 0.0123*** 0.0141%+* 0.0260*** 0.0122*** 0.0260*** 0.1655*** 0.1215*** 0.1655***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0328*** -0.0121* -0.0328*** 0.0025** -0.0011 0.0025** 0.1581*** 0.1669*** 0.1581*** -0.1931*** -0.1780***  -0.1931***
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0060) (0.0037)
ind-uni collab stock -0.0459* 0.2759*** -0.0459* 0.7263*** 0.1319*** 0.7263*** 1.2664*** 0.8639*** 1.2664**+ -2.0355%** -0.7228***  -2.0355***
(0.0235) (0.0334) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0308) (0.0250)
Constant 88552.7031 8591.4808 1385.1708 -17933.382  -6701.1622 -278.6882  -36037.6719 157.5697 -7256.9087  46463.8019  15141.2364  8892.7019
(1.4646e+09) (95576.5405) (24183.3368) (4.0529e+08) (26190.7357) (6691.9706) (9.3593e+08) (49908.0004) (15453.5857) (1.5646e+09) (87994.2597) (25669.2772)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9363 0.9493 0.4684 0.4979 0.5431 0.565 0.8953 0.9094
Within R2 0.931 0.9781 0.5816 0.6764 0.5306 0.611 0.8831 0.9314
Between R2 0.7613 0.744 0.1833 0.1639 0.1755 0.1642 0.7091 0.693
Hausman 461.2873 453,707 352.1886 1437.2046
P 0 0 0 0

F& ALT FrE BRI E I L D A

3

oLt —— e

—/(Jafte, 1

I

986) % FV - HEFHE 3

(1] [2] (3] [4] [6] [7 (8] [9] [10] [11] [12]
oLS BEEHR ZEENR oLS LENR oLS BEER EEWR oLs BEER EEWR
depvar BIRERE  HIRERE  HIRERE  LRURE  ARHRE  LRARE  CAPRE  CARRE  AAWRE  FARUIRE  RRURE  BRGRH
SPJ(firm, R&D area) 1.3222%** 3.9249%* 1.3222%** 0.3344%** 0.1386 0.3344%** 3.9941%** 2.6463*** 3.9941%** -3.0033*** 1.1415%* -3.0033***
(0.3616) (0.4905) (0.3616) (0.1001) " (0.1346) (0.1001) (0.2312) (0.2565) (0.2312) (0.3840) (0.4516) (0.3840)
SPJ(institute, R&D area) -56.2311%**  -93.4066***  -56.2311***  -4.6777*** -3.0387*** -4.6777***  -22.4983***  -10.3072*** -22.4983*** -28.9613*** -80.0619*** -28.9613***
(3.3387) (3.6097) (3.3387) (0.9245) (0.9906) (0.9245) (2.1349) (1.8876) (2.1349) (3.5457) (3.3230) (3.5457)
SPJ(university, R&D area) 18.9666%** 20.9218*** 18.9666"** 1.3428%* 0.1579 1.3428%=* -1.6001%* -4 ATET** -1.6001** 19.1506*** 25.2086*** 19.1506***
(1.1515) (1.7245) (1.1515) (0.3188) (0.4732) (0.3188) (0.7363) (0.9018) (0.7363) (1.2229) (1.5875) (1.2229)
sales 0.1341%*+ 0.4541%*+ 0.1341%*+ 0.0045%* 0.0133** 0.0045%** 0.0840%** 0.1195%** 0.0840*** 0.0460** 0.3213*** 0.0460**
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 295.6595%**  678.3519***  295.6595***  -20.9820*** 14.9870%* -20.9820***  114.0348***  169.0895***  114.0348***  200.3909***  488.6614***  200.3909***
(2.8489) (4.5988) (2.8489) (0.7889) (1.2620) (0.7889) (1.8217) (2.4048) (1.8217) (3.0256) (4.2335) (3.0256)
R&D stock 0.2058*** 0.1462** 0.2058*** 0.0142%* 0.0123*** 0.0142*** 0.0261*** 0.0122*** 0.0261*** 0.1656*** 0.1217*** 0.1656***
(0.0002) (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0317*** -0.0114* -0.0317*** 0.0027*** -0.0009 0.0027*** 0.1592*** 0.1670*** 0.1592*** -0.1932*** -0.1776*** -0.1932***
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0059) (0.0037)
ind-uni collab stock -0.0423* 0.2877*** -0.0423* 0.7261*** 0.1327*** 0.7261*** 1.2657*** 0.8639*** 1.2657*** -2.0311%** -0.7118*** -2.0311%**
(0.0235) (0.0334) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0307) (0.0250)
Constant 102067.4282  7652.5501 -3315.9871 -11372.443 -5338.5761 597.4353 -19269.5327  -1691.7012 -5961.4554  36218.5679  14607.0801 1915.6598
(1.4638¢+09) (95438.4422) (24157.0950) (4.0533e+08) (26189.9991)  (6689.1419) (9.3600e+08) (49905.9195) (15446.8785) (1.5546e+09) (87857.4058) (25655.0923)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9366 0.9494 0.4683 0.4979 0.5431 0.5649 0.8956 0.9094
Within R2 0.9317 0.9778 0.5811 0.6765 0.5305 0.6112 0.8835, 0.9311
Between R2 0.7619 0.7447 0.1833 0.1638 0.1754 0.1643 0.71 0.6938
Hausman 544.9243 464.9221 329.0678 2637.7794
P 0 0 0 0
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(1] (2] (3] 4] (5] (6] (7 (8] (9] [10] (1) [12)
OLS EEHR EEHE OLS EEHE EEHE OoLs EERR ZEWNR OoLS BEIEHR EENR
depvar MREKE WREAE HRERE LEWRE  ARWEE  BRARE  SARRE  CHAWRE CRWRE  RENEE  BEWRE  BRARE
SPM(firm, R&D area) 15492%%%  45653***  15492%**  (0.3479*** 0.1007 03479 3.8852***  27057***  3.8852***  -26752"**  L7609"*  -2.6752"**
(0.3738) (0.5011) (0.3738) (0.1035) (0.1375) (0.1035) (0.2391) (0.2620) (0.2391) (0.3970) (0.4613) (0.3970)
SPM(institute, R&D area) -75.1578*** -114.4633*** -75.1578***  -6.8084***  -6.9463***  -6.8084***  -18.6556***  -2.0069  -18.6556*** -49.6932*** -104.8010%** -49.6932***
(3.9948) (4.4224) (3.9948) (1.1062) (1.2137) (1.1062) (2.5548) (2.3127) (2.5548) (4.2429) (4.0711) (4.2429)
SPM(university, R&D area) 28.4803***  31.1694***  28.4803***  2.3504***  2.6792%**  2.3504***  -37429%*r  -88144***  -37429***  29.8199***  37.3701***  29.8199***
(1.5779) (2.3072) (1.5779) (0.4370) (0.6332) (0.4370) (1.0092) (1.2066) (1.0092) (1.6759) (2.1240) (1.6759)
sales 0.1345%**  0.4550***  0.1345***  0.0044***  0.0131***  0.0044***  0.0843***  0.1199***  0.0843***  0.0459***  0.3220***  0.0459***
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 205.5523*4  678.0092***  295.5523***  -20.9888***  14.9067***  -20.9888*** 114.3017*** 169.1951*** 114.3017*** 200.0235*** 488.3793*** 200.0235***
(2.8482) (4.5983) (2.8482) (0.7887) (1.2620) (0.7887) (1.8216) (2.4047) (1.8216) (3.0251) (4.2331) (3.0251)
R&D stock 02058***  0.1463***  0.2058*  0.0142"**  0.0123**  0.0142°*  0.0260™*  0.0122***  0.0260*  0.1656"*  0.1218"*  0.1656"**
(00002 7 (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0002)
gov R&D stock -0.0313***  -0.0115*  -0.0313"**  0.0028"** -0.001 0.0028***  0.1591***  0.1671***  0.1591***  -0.1928***  -0.1777***  -0.1928"**
(0.0035) (0.0065) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0059) (0.0037)
ind-uni collab stock -0.0425%  0.2874*** -0.0425%  07259***  0.1325%**  0.7250***  12664***  0.8642***  12664***  -20318"**  -0.7121***  -2.0318"**
(0.0235) (0.0334) (0.0235) (0.0065) (0.0092) (0.0065) (0.0150) (0.0175) (0.0150) (0.0250) (0.0307) (0.0250)
Constant 110501.4504  5677.4718  -5186.8247  -9394.7814  -5956.9598  281.8105  -7836.0497  -803.0877  -6476.3849 312505415 123617315  873.294
(1.4637e+09) (95428.2267) (24156.5317) (4.0532e+08) (26189.7947) (6689.3867) (9.3609e+08) (49904.0758) (15449.1796) (1.6546e+09) (87849.0124) (25656.5965)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups. 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9366 0.9494 0.4686 0.4979 05429 0.5649 0.8956 0.9094
Within R2 0.9316 09779 0.5816 0.6765 05302 06111 0.8834 0.9311
Between R2 0.762 0.7447 0.1833 0.1639 01755 0.1643 071 0.6939
Hausman 640.2761 439.0849 386.0387 2309.6152
P 0 0 0 0
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n 12 5l 4] 5] 6] m 8] 9] [10] [11] [12)
oL EEPRE_ ZEPR oLs HR___ ZEPR oLs EEHRE_ ZEDR oLs EEHRE_ ZEDR
Gepvar FRERE  GARAE  DARAE  ERVAA  ERAB  BEFAR  LAPAR  LAFAR  LAFAR  WRFAR WRFAR  WRFAR
SPJ(basic, firm, R&D area) -36.055 -58.7634** -36.055 -389.5398***  -165.0791*** -389.5398*** -728.4502*** -59.5395*** -728.4502*** 1084.1973*** 166.4610*** 1084.1973***
(26.1879) (26.1788) (26.1878) (7.2116) (7.1799) (7.2116) (16.6728) e (13.7010) (16.6728) (27.7104) (24.0981) (27.7103)
SPJ(basic, institute, R&D area) -335.2670*** -273.3074*** -335.2670*** -239.5500*** -117.6995*** -239.5500*** -358.5403*** 3.5171 -358.5403***  261.2547*** -160.8117*** 261.2547***
(23.7480) e (23.8484) (23.7480) (6.5397) (6.5407) (6.5397) (15.1194) e (12.4814) (15.1194) (25.1287) v (21.9529) (25.1287)
SPJ(basic, university, R&D area) 51.9939** -39.7588 51.9939** -19.3114%* -5.1981 -19.3114***  -79.0210***  -61.1171***  -79.0210***  149.1790*** 24,6533 149.1790%**
(26.4308) (28.4939) (26.4307) (7.2785) (7.8148) (7.2785) (16.8274) e (14.9127) (16.8274) (27.9674) ¢ (26.2292) (27.9674)
SPJ(applied, firm, R&D area) 74.1010%** 65.0433*+* 74.1010***  -89.1466***  -36.6127*** -89.1466%**  -194.2447***  -22.3395*** -194.2447*** 359.3451***  125.2985***  359.3451***
(79133 7 (8.8909) (7.9133) (179 7 (2.4380) (2.1792) (5.038) " (4.6532) (5.0381) (83730) 7 (81842) (8.3734)
SPJ(applied, institute, R&D area) 100.4138***  67.7047***  100.4138***  236.1971***  120.1378***  236.1971***  424.2097*** 11.9096 424.2097***  -559.9260*** -63.2676*** -559.9260***
(18.8465) " (18.7393) (18.8465) (5.1899) (5.1395) (5.1899) (11.9988) (9.8075) (11.9988) (19.9422) e (17.2499) (19.9422)
SPJ(applied, university, R&D area) 86.2361***  209.8774***  86.2361*** 54.6288*** 15.4200** 54.6288***  187.6587***  88.0448***  187.6587*** -155.1344*** 107.9441*** -155.1344*+*
(25.3939) e (28.0704) (25.3939) (6.9930) (7.6987) (6.9929) (16.1673) v (14.6910) (16.1673) (26.8703) (25.8394) (26.8702)
SPJ(develop, firm, R&D area) -1.5606 15.0510*** -1.5606 69.2645*** 29.7529*** 69.2645***  152.5578***  21.8710***  152.5578*** -224.1294*** -36,9596*** -224.1294***
(4.6250) (4.8609) (4.6250) (1.2736) (1.3332) (1.2736) (2.9445) (2.5440) (2.9445) (4.8939) (4.4746) (4.8939)
SPJ(develop, institute, R&D area) -127.6746*** -174.9797*** -127.6746***  41.4708*** 0.8338 41.4708*** 69.0820*** 20.2589** 69.0820***  -238.9597*** -196.9551*** -238.9597***
(13.7663) " (17.1211) (13.7663) (3.7910) (4.6957) (3.7909) (8.7645) (8.9606) (8.7644) (14.5666) v (15.7603) (14.5666)
SPJ(develop, university, R&D area) -549.6588*** -930.4283*** -549.6588*** -604.9245*** -250.9231***  -604.9245*** -1815.2100*** -423.1304*** -1815.2100*** 1877.5131*** -242.2241*** 1877.5131***
(75.8682) (79.7233) (75.8680) (20.8925) v (21.8651) (20.8925) (48.3023) (41.7243) (48.3022) (80.2790) (73.3870) (80.2788)
sales 0.1321*** 0.4536*** 0.1321%** 0.0037*** 0.0131%** 0.0037*** 0.0824*** 0.1201*** 0.0824*** 0.0462*** 0.3203*** 0.0462%**
(0.0026) (0.0064) (0.0026) (0.0007) (0.0018) (0.0007) (0.0017) (0.0033) (0.0017) (0.0028) (0.0059) (0.0028)
# of researcher 292.4555%**  676.4101%**  292.4555%**  -20.9609*** 14.8730%** -20.9609***  114.2493***  169.1553***  114.2493*** 196.9167***  486.7469*** 196.9167***
(2.8510) (4.5955) (2.8510) (0.7851) (1.2604) (0.7851) (1.8151) (2.4051) (1.8151) (3.0168) (4.2303) (3.0168)
R&D stock 0.2060*** 0.1466*** 0.2060*** 0.0143**+ 0.0124*+* 0.0143*** 0.0265*** 0.0122*** 0.0265*** 0.1653*** 0.1219*** 0.1653***
(0.0002) " (0.0003) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) v (0.0002) (0.0001) (0.0002) v (0.0003) (0.0002)
gov R&D stock -0.0289*+* -0.0098 -0.0289*+* 0.0004 -0.0017 0.0004 0.1555*** 0.1667*** 0.1555*** -0.1844%++ -0.1749%++ -0.1844%++
(0.0035) (0.0064) (0.0035) (0.0010) (0.0018) (0.0010) (0.0022) (0.0034) (0.0022) (0.0037) (0.0059) (0.0037)
ind-uni collab stock -0.0463** 0.2949%++ -0.0463* 0.7138**+ 0.1302*+* 0.7138*** 1.2399*** 0.8628*** 1.2399*** -1.9970%++ -0.7009*+* -1.9970%++
(0.0235) (0.0334) (0.0235) (0.0065) (0.0091) (0.0065) (0.0150) (0.0175) (0.0150) (0.0249) (0.0307) (0.0249)
Constant 198163.3895  8318.9006 885.4042 -19484.7026 -6427.1974 1614.4775 3857.499 -2732.6022 -7179.2756  118171.9498  17516.9976 6411.4247
(1.4625e+09) (95330.0931) (24148.2368) (4.0275e+08) (26145.4945)  (6649.9300) (9.3113e+08) (49892.3298) (15374.2284) (1.5475e+09) (87753.2903) (25552.1646)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9366 0.9495 0.473 0.5043 0.5443 0.5695 0.8959 0.9102
Within R2 0.9318 0.9777 0.5857 0.6804 0.5315 0.6185 0.884 0.9318
Between R2 0.7625 0.7451 0.1862 0.1648 0.176 0.1598 0.7107 0.6927
Hausman 29.0396 658.8861 -1108.8174 -373.3847
P 1 0 1 1
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(1] [2] (3] [4] (5] (6] [7] [8] [9] [10] [11] [12]
oLs EENR  EEDR oLS EEHR  EEDR oLs EEHE  ZEMR oLs EEHR  EEDR
depvar FRERE  WRARE  BIAARH  ARFAR  ARGRE  LRGRE  CRWAR  ORRRE LAWK DRARR  BRGRE  WRIRR
SPM(basic, firm, R&D area) -67.1082***  -95.5004***  -67.1082*** -369.2127*** -157.3372*** -369.2127*** -721.6065*** -76.1022*** -721.6065*** 1026.4798*** 139.1171*** 1026.4798***
(245922) 7 (24.9350)  (245922)  (6.7740) " (6.8395) (67740)  (15.6601) ' (130506) (156601  (26.0314)  (22.9530)  (26.0313)
SPM(basic, institute, R&D area) -350.4193** -306.0556** -350.4103°* -234.0864*** -118.7480*** -234.0864** -361.6902°**  -3.9318  -3616902** 234.6701%** -185.1465°* 234.6701%*
(23.3349) 7 (235179)  (23.3349)  (6.4277) (6.4508) (64276)  (148595)  (123089)  (14.8504) (247005 (216485  (24.7004)
SPM(basic, university, R&D area) 1043532%%% 256676 1043532 -301001**  -141773*  -39.1001%** -1162406*** -66.9598** -116.2406*** 259.3439*** 105.6679%** 259.3439%**
(28.2648) 7 (209193)  (282684)  (7.7855) | (8.2067) (77855 (17.9985) | (15.6593)  (17.9985)  (29.9185)  (27.5410)  (29.9184)
SPM(applied, firm, R&D area) 64.9068***  58.3660°*  64.0068%**  -80.3911%** -35.1206*** -80.3011*** -193.1413"* -26.2599*** -193.1413*** 349.2766%** 121.1457***  349.2766%**
(7.7974) (8.9852) (7.7973) (2.1478) 4 (2.4646) (2.1478) (4.9653) " (4.7027) (4.9653) (8.2537) (8.2710) (8.2536)
SPM(applied, institute, R&D area) 71.0241%** 14.5549 71.0241%** 222.6354***  120.6139***  222.6354***  383.3394*** 10.3793 383.3394***  -534.7636*** -115.4023*** -534.7636***
(204788) (2052000  (204787)  (5.6409)  (5.6285) (56409) (130407 " (107398)  (13.0407) (216772  (188889)  (21.6771)
SPM(applied, university, R&D area) 50.7286*  169.6482°**  50.7286**  7LOS00°**  101331**  719500°*  219.9204***  91.3706"**  210.9204*** -2318851**  60.1188** -231.8851°*
(26.2331)  (286739)  (26.2330)  (7.2260) (7.8651) (72259)  (167050)  (150074)  (16.7049)  (27.7682) " (263946)  (27.7682)
SPM(develop, firm, R&D area) 27963 163225** 27963 67.1388%**  27.8139**  67.1388**  148.6087***  23.6040%**  1486087*** 2137104 -35.5454%%% -213.7104°%
(s212) T (4823  (45272) (1.2470) " (1.3230) (124700 (28829) " (2.5244) (28829 (47921) 7 (4.4308)  (4.7921)
SPM (develop, institute, R&D area) S148.1647°%% -200.9654%** -148.1647** 47.8938%** 02958  47.8938**  102.6745**  34.2763***  102.6745°** -200.8410%** -236.9432%** -200.8419°*
(13.5061) ° (167572) (135061 (37203 (4.5964) (37203 (8.6006) (8.7708) (86005 (142965)  (15.4252)  (14.2964)
SPM(develop, university, R&D area) -515.3548*** -715.4133*** -515.3548*** -5459296*** -196.5653*** -545.9296*** -1617.3411*** -390.2000*** -1617.3411*** 1653.1498*** -124.4644* 1653.1498***
(69.4997) (73.5631) (69.4995) (19.1438) " (20.1780) (19.1438) (44.2568) (38.5017) (44.2567) (73.5668) (67.7157) (73.5667)
sales 013187 0454 01318"  00037°  0.0130"*  0.0037**  00825**  0.1204"  0.0825"*  0.0458"*  03209°*  0.0458""
(0.0026) 7 (0.0064)  (0.0026) 00007 " (0.0018) 00007 (00017 " (0.0033) 00017 (0.0028) " (0.0089)  (0.0028)
# of researcher 202.1343°% 6761260 292.1343**  -20.9990°**  14.8449**  -20,9990*** 1143182 160.1457*** 114.3182°** 196.5638*** 4864974 196.5638%*
(285100 7 (45952  (28510) 0.7853) " (1.2604) 07853 (18155 " (2.4051) (18155 (30178) 7 (42300  (3.0178)
R&D stock 0.2061%** 01467 02061** 00143  00124%**  0.0143%+  00265**  00123*  0.0265°** 01653  01219** 01653+
(©0002) 7 (00003  (0.0002) (0.0001) (0.0001) 0000 (000D " (0.0002) (0.000)  (0.0002) " (0.0003  (0.0002)
gov R&D stock -0.0287*** -0.0102 -0.0287*** 0.0001 -0.0017 0.0001 0.1544*** 0.1666*** 0.1544%** -0.1829*** -0.1752%** -0.1829%**
(0.0035) " (0.0064) (0.0035) (0.0010) " (0.0018) (0.0010) (0.0022) " (0.0034) (0.0022) (0.0037) " (0.0059)  (0.0037)
ind-uni collab stock -0.0477** 0.2971*** -0.0477* 0.7137*** 0.1297*** 0.7137** 1.2398*** 0.8627*** 1.2398*** -1.9981*** -0.6981*** -1.9981***
(©00235) " (0.0338)  (0.0239) (0.0065) " (0.0091) (0.0065)  (0.0150) " (0.0175) (0.0150)  (0.0249) " (0.0307)  (0.0249)
Constant 143446771 7156.88 87173 -30065.7101 -6087.1123  1293.9643 -80572.0827 -18654902  -6633.1585 157600.0796 15139.4019 61619154
(1.46230+09) (95322.6669) (24146.7435) (4.0279¢+08) (26146.4692) (6651.2723) (9.3117¢+08) (49890.2069) (16376.4305) (1.5479e+09) (87745.5625) (25559.8234)
Industry Dummies Ves Ves Yes Yes Ves Ves Yes Yes Ves Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549 254549
Groups 58676 58676 58676 58676 58676 58676 58676 58676
Overall R2 0.9366 0.9495 0.4727 0.5041 0.5444 0.5694 0.8958 0.9101
Within R2 0.9317 0.9777 0.5845 06792 05317 0.618 0.8839 0.9318
Between R2 0.7625 0.7452 0.1861 0.1647 0.1761 0.1602 0.7107 0.6929
Hausman 72757 697.8241 11102152 -788.3869
P 0.9988 0 1 1
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[1] [2] 31 [4 [5] [6] [7 [8] [9] [10] [11] [12]
oLs BEEHR LEHR oLs HEHR LEHR oLs HEHR  ZEMR oLs HEHR LEHR
depvar FRAKE  FRAsE  TRBeE  TRECE  TReEtE  TRBRE  IRURS  ERTRE ERTIRE  ERTRE  ERTRE ERTen
SPJ(basic, research area, 2002-) 16.7495%** -9.0071*** 16.7495*** -18.3746*** -10.0485*** -18.3746*** 7.6015*** 4.3244%%* 7.6015*** -4.3774%% -3.0111%** -4.3774%%
(2.7638) (3.4873) (2.7638) (2.7021) (3.4399) (2.7021) (0.8278) (1.1231) (0.8278) (0.8110) (1.1113) (0.8110)
SPJ(applied, research area, 2002-) -10.5856*** 3.22 -10.5856%** 7.8094%** 0.2892 7.8094**+ -3.6345%+* -1.1119 -3.6345%** 2.3476%** 3.1409*** 2.3476%**
(2.2100) (2.6325) (2.2100) (2.1558) (2.5975) (2.1558) (0.6619) (0.8478) (0.6619) (0.6470) (0.8392) (0.6470)
SPJ(develop, research area, 2002-) 1.3110%* 0.313 1.3110*** 0.5662 2.1582%** 0.5662 -0.0419 -0.0201 -0.0419 -0.2368** -0.4903*** -0.2368**
(0.4007) (0.5326) (0.4007) (0.3909) (0.5259) (0.3909) (0.1200) (0.1715) (0.1200) (0.1173) (0.1699) (0.1173)
SP(basic)X # of PhD 5.1834*** 1.2954*** 5.1834*** 2.5250*** 1.4553*** 2.5250***
(0.0823) 7 (0.0899) (0.0823) (0.0247) " (0.020) (0.0247)
SP(applied)X # of PhD -4.5388*** 0.6763*** -4.5388*** -1.0645%** -0.8383*** -1.0645%**
(0.0865) (0.0944) (0.0865) (0.0260) (0.0305) (0.0260)
SP(develop)X # of PhD 0.1822+** -0.8865*** 0.1822+** -0.0478%** 0.1507*** -0.0478***
(0.0217) (0.0275) (0.0217) (0.0065) (0.0089) (0.0065)
sales 0.0466"% 035627 00466 0.0580°*  0.3693"* 00580 -0.0087°**  0.0448"* 00087  -0.0026"  0.04837  -0.0026"
(0.0026) (0.0069) (0.0026) (0.0025) (0.0067) (0.0025) (0.0008) (0.0022) (0.0008) (0.0008) (0.0022) (0.0008)
# of researcher 161.4911*** 399.6030*** 161.4911%** 290.6021*** 488.7133*** 290.6021***  -69.7212***  -40.6039***  -69.7212*** -40.0692*** -41.1536*** -40.0692***
(3.3899) (5.9302) (3.3899) (3.4792) (5.9776) (3.4792) (1.0153) (1.9098) (1.0153) (1.0442) (1.9311) (1.0442)
#of PhD -4498.4365*** 2407.4061*** -4498.4365*** 1262.8304***  9290.4592***  1262.8304*** 1729.6405%** 1773.5962*** 1729.6405*** 1080.3395*** -740.1367***  1080.3395***
(52.6851) " (116.7735) (52.6851) (129.0530) e (191.2681) (129.0530) (15.7790) " (37.6055) (15.7790) (38.7341) (61.7921) (38.7341)
R&D stock 0.2159*** 0.1505*** 0.2159*** 0.2120%** 0.1471%+* 0.2120%** 0.0153*** 0.0127*** 0.0153*** 0.0147*** 0.0136*** 0.0147***
(0.0002) (0.0004) (0.0002) (0.0002) (0.0004) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.1072%** -0.1420%** -0.1072%** -0.0807*** 0.0402** -0.0807*** -0.0209*** 0.0914*** -0.0209*** -0.0094*** 0.0019 -0.0094%**
(0.0039) (0.0158) (0.0039) ©0040) " (0.0162) (0.0040) ©0012) " (0.0051) (0.0012) 000120 " (0.0052) (0.0012)
ind-uni collab stock 0.9488*** 1.0251%** 0.9488*** 0.1180*** 1.1251%** 0.1180*** 0.3611*** -0.2113*** 0.3611*** 0.1928*** -0.2781*** 0.1928***
(0.0287) (0.0407) (0.0287) (0.0288) (0.0401) (0.0288) (0.0086) (0.0131) (0.0086) (0.0086) (0.0129) (0.0086)
Constant 4338.6094 11605.32 -4253.1178 2068.126 7759.5227 -2401.733 257.1334 -5825.3314 -448.077 120.1966 -4464.5362 -507.8919
(86298.3950)  (79839.5947)  (21994.9928)  (83589.2489)  (78237.7314)  (21304.5469) (25846.0782) (25711.3445) (6587.4261)  (25088.5501)  (25275.9050) (6394.3653)
Between R2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9355 0.9553 0.9342 0,958 0.4791 0537 0.4824 05625
Within R2 0.9401 0.9712 0.9368 0.9751 0.5643 0.7092 0.5532 0.7404
Between R2 0.623 0.5954 0.638 0.6034 0.0958 0.0765 0.1262 0.093
Hausman 774.6038 923.892 453.3004 849.8065
P 0 0 0 0
13] (14] 15] [16) (17 (18] (191 [20) [21] [22] (23] [24]
oLs BEHE  ZENR oLs BEHE ZENR oLs B ZENR oLs BEHR EEHR
depvar GEMRE  SEWRE  SERRE  GEAWRE  SAWRE  ORVRE  BRUSRE  BRURE BERRE WRFRE  BRRRE Baens
SPJ(basic, research area, 2002-) 7.4890%** -4.5853** 7.4890%** -2.8805 -7.5625%** -2.8805 0.6193 -9.1774*** 0.6193 -12.0505*** 0.0328 -12.0505***
(1.9139) (2.0969) (1.9139) (1.9217) (2.0880) (1.9217) (3.0280) (2.9122) (3.0280) (3.0355) (2.8770) (3.0355)
SPJ(applied, research area, 2002-) 1.0775 2.8603* 1.0775 6.8690*** 1.8947 6.8690*** -7.4995%+ 15733 -7.4995%** -0.9359 -4.6328** -0.9359
(1.5303) (1.5829) (1.5303) (1.5331) (1.5766) (1.5331) (24212) (2.1984) (2.4212) (2.4218) (2.1725) (2.4218)
SPJ(develop, research area, 2002-) -1.3310%** -0.5421% -1.3310%** -1.6611%*** 0.4506 -1.6611%** 2.6649*** 0.8883** 2.6649%** 2.4484%** 2.2155%** 2.4484%%
(0.2775) (0.3203) (0.2775) (0.2780) (03192) (0.2780) (0.4390) (0.4448) (0.4390) (0.4392) (0.4399) (0.4392)
SP(basic)X # of PhD 1.5928*** 1.1923*** 1.5928%** 1.0402*** -1.3364%** 1.0402%**
(0.0585) (0.0546) (0.0585) (0.0924) (0.0752) (0.0924)
SP(applied)X # of PhD -1.4829**+ 0.4205*** -1.4829%*+ -1.9810*** 1.0950%** -1.9810***
(0.0615) (0.0573) (0.0615) (0.0971) (0.0790) (0.0971)
SP(develop)X # of PhD 0.0990*** -0.4873*** 0.0990*** 0.1311*** -0.5525%** 0.1311%**
(0.0154) (0.0167) (0.0154) (0.0243) (0.0230) (0.0243)
sales 0.0344*** 0.0776*** 0.0344*** 0.0375*** 0.0853*** 0.0375*** 0.0209*** 0.2324%** 0.0209*** 0.0230*** 0.2344*** 0.0230***
(0.0018) (0.0041) (0.0018) (0.0018) (0.0041) (0.0018) (0.0028) (0.0057) (0.0028) (0.0028) (0.0056) (0.0028)
# of researcher 44.5158*** 60.2151*** 44.5158*** 80.5491*** 104.4475%* 80.5491*** 182.8768*** 370.2666*** 182.8768*** 246.1111%**  415.9151***  246.1111***
(2.3474) (3.5658) (2.3474) (2.4743) (3.6282) (2.4743) (3.7140) (4.9522) (3.7140) (3.9085) (4.9995) (3.9085)
# of PhD 2201.8564*** 2217.7833*** 2201.8564*** 3764.6734*** 4253.4355*** 3764.6734*** -8425.0706*** -1669.1532*** -8425.0706*** -3562.4119*** 5680.5836*** -3562.4119***
(36.4827) (70.2150) (36.4827) (91.7784) " (116.0954) (91.7784) (57.7216) (97.5156) (57.7216) (144.9771) " (159.9709) (144.9771)
R&D stock 00257+ 00057 0.0257**  0.0246**  0.0047***  00246** 01750 0.1323+ 0750 01728 012907 0.1728"**
(0.0001) (0.0003) (0.0001) (0.0001) (0.0003) (0.0001) (0.0002) (0.0004) (0.0002) (0.0002) (0.0004) (0.0002)
gov R&D stock 0.0704%+ 016724 0.0704** 00759 -0.0096%*  0.0750%* 01564 -0.0651**  -0.1564** 01470 01388 -0.1470%*
(0.0027) (0.0095) (0.0027) (0.0028) (0.0098) (0.0028) (0.0043) (0.0132) (0.0043) (0.0044) (0.0135) (0.0044)
ind-uni collab stock 1.0776%** 0.8847*** 1.0776%** 0.8455%** 0.9247*** 0.8455%** -0.4868*** 0.3482%** -0.4868*** -0.9161*** 0.4750%* -0.9161***
(0.0199) (0.0244) (0.0199) (0.0204) (0.0243) (0.0204) (0.0314) (0.0339) (0.0314) (0.0323) (0.0335) (0.0323)
Constant 1621.3324 1515.9506 -4474.1705 991.141 330.2963 -4053.9675 2410.3234 15992.9114 698.5112 905.8453 11977.4609 2193.855
(59758.7977)  (48006.9112) (15230.8084) (59446.0373) (47488.5232) (15151.1217)  (94548.2806)  (66672.7212)  (24097.6526)  (93903.4614) (65435.6851) (23933.3493)
Between R2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.4135 0.5286 0.4011 0.5336 0.8956 0.9166 0.8883 0.9178
Within R2 0.3427 0.6342 0.3633 0.6378 0.8968 0.9243 0.8831 0.9257
Between R2 0.0468 0.0341 0.0673 0.0406 0.6327 0.6053 0.6462 0.6108
Hausman 311.6976 331.6601 1115.089 770.5473
P 0 0 0 0

27



F AL12 HEAERIA B — = o« T — (=T ) B AR % AT HERHRE R

8] 12) 3] 14 (5] (6] [n 8] (9] [10] [11] [12]
oLs BEHRE  AEHR oLs EEHE  EEHR oLs EEHR LENR oLs EEHR LENR
depvar FRAGE  FROERE  FROGE FRBERE FIRO0E  TIRORE  LRURn SRR ZRPRS LRPRE  ERTRS LRERn
SPM(basic, research area, 2002-) -0.0136 1.3209 S0.0136  -17.9913**  9.9303***  -17.0013*** 122453  3.4958*** 122453+ 31116%** 24429 -31116***
(2.4644) (3.0951) (2.4644) (2.3931) (3.0549) (23931) (0.7464) (1.0032) (0.7464) (0.7156) (0.9941) (0.7156)
SPM (applied, research area, 2002-) -3.9611* 0.8666 -3.9611%  7.2374%* -1.1668 7.2374%%%  -5.3268%* -1.6679** -5.3268*** 1.5210% 22098 1.5210**
(2.1251) (2.2148) (2.1251) (2.0575) (2.1850) (2.0575) (0.6437) (0.7178) (0.6437) (0.6152) (0.7110) (0.6152)
SPM (develop, research area, 2002-) 1.3220"* -0.4702 1.3220***  10I34** 24395 10I34**  -0.4008"* 0.0667 -0.4008"** -0.0114 -0.2920* -0.0114
(0.4011) (0.4820) (0.4011) (0.3879) (0.4755) (0.3879) (0.1215) (0.1562) (0.1215) (0.1160) (0.1547) (0.1160)
SP(basic)X # of PhD 498174 2.6735%** 49817 21113 05304 21113
(0.0720) (0.0943) (0.0720) (0.0215) (0.0307) (0.0215)
SP(applied)X # of PhD 14708+ 0.3052***  -1.4708*** 072710 -0UBTI 072717
(00491 " (0.0453) (0.0491) (0.0147) (0.0147) (0.0147)
SP(develop)X # of PhD -0.4812***  -07349%  -0.4812*** 01273 00959 -0.1273**
(0.0131) (0.0164) (0.0131) (0.0039) (0.0053) (0.0039)
sales 0.0288***  0.3621***  0.0288***  0.0672** 03650  0.0672***  -0.0018"* 0.0490"* -0.0018"* -0.0014* 0.0467%% -0.0014*
(0.0026) (0.0069) (0.0026) (0.0025) (0.0067) (0.0025) (0.0008) (0.0022) (0.0008) (0.0008) (0.0022) (0.0008)
# of researcher 433527+ 435.8465%**  43.3527***  282.9828%** 500.3867*** 282.9828***  -24.1231***  -14.2036***  -24.1231%**  -37.9455***  -48.0631***  -37.9455***
(3.1514) (5.6773) (3.1514) (3.5224) (6.0527) (3.5224) (0.9545) (1.8402) (0.9545) (1.0532) (1.9696) (1.0532)
# of PhD -3330.6457*** 8039.2911*** -3330.6457*** 588.3360"**  -399.0816***  588.3360*"*
(128.7143) 7 (193.7428)  (128.7143) (38.4869) " (63.0457) (38.4868)
R&D stock 02167+ 0.1508*** 02167 02122 QL44T™*  0.2122%** 00149 0.0129"* 0.0149°* 0.0145***  0.0137*** 00145
(0.0002) (0.0004) (0.0002) (0.0002) (0.0004) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.1568***  -0.1278***  -0.1568***  -0.0504***  0.0704***  -0.0504*** -0.0018 0.1019%* -0.0018 0.0044%**  0.0193*  -0.0044***
(0.0040) (0.0158) (0.0040) (0.0039) (0.0160) (0.0039) (0.0012) (0.0051) (0.0012) (0.0012) (0.0052) (0.0012)
ind-uni collab stock -0.0476*  11033***  -0.0476%  0.2456%**  13605***  0.2456***  0.7429"** -0.1527** 0.7429°% 0.1845***  -0.2963***  0.1845**
(0.0267) (0.0405) (0.0267) (0.0289) (0.0401) (0.0289) (0.0081) (0.0131) (0.0081) (0.0087) (0.0131) (0.0087)
Constant -10729.435 111257178  -3339.5350 -10909.7819  7135.0688  -1449.7787  399.0198 5787759 -1554.2657  -272.7838  -4040.0185  -674.0582
(87867.8427) (79964.5260) (22410.7589) (84175.9166) (78100.8821) (21469.1479) (26614.0029)  (25919.1994)  (6787.9213)  (25169.4030) (25417.6994)  (6419.4803)
Between R2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9395 0.9536 0.9329 0.9574 04338 05076 0.4687 0.5596
Within R2 09444 0.9696 0.9351 0.9741 0.4898 0.6738 0.5386 0.7432
Between R2 06218 05067 0.6392 0.6058 00812 0.055 0.1164 0.0798
Hausman 7746623 934.3218 336.1082 1094.2508
P 0 0 0 0
[13] [14] [15] [16] [17] [18] [19] [21] [22] [23] [24]
oLs EEHR LEHE oLs EHE EEHR oLs LEHE oLs EEHE LEHE
depvar EEPRE  SATRE  ARARE  TANRE  SRAVRE  SAVRE HRURE  PRFRE PRORE BRURE IRURE pRens
SPM (basic, research area, 2002-) 212181"**  6.0765"*  21.2181*** 35795  -53478***  35795%  -34.4531***  -8.0338"**  -34.4531"** -19.2041***  -24904  -19.2041%**
(1.6909) (1.8647) (1.6909) (1.6891) (1.8541) (1.6891) (2.7906) (2.5835) (2.7906) (2.6753) (2.5544) (2.6753)
SPM(applied, research area, 2002-) -9.3428*** 0.0937 -9.3028%  -0.4468 1.8178 -0.4468  11.2919%* 2.7061 11.2919%%%  6.6031***  -5.0445***  6.6031"**
(1.4582) (1.3341) (1.4582) (14522) " (13260) (1.4522) (24069) " (1.8484) (2.4064) (23001) " (1.8270) (2.3001)
SPM (develop, research area, 2002-) -0.5000**  -1.1288***  -0.5900**  -0.4564* 0.3565 -0.4564*  2.2932** 0.6193 22932%**  LAGTT*T 2.3816"*  LAGTT™*
(0.2752) (0.2904) (0.2752) (0.2738) (0.2886) (0.2738) (0.4541) (0.4024) (0.4541) (0.4337) (0.3976) (0.4337)
SP(basic)X # of PhD! 1.8698***  2.3076"**  1.8698** 09543***  -0.2126***  0.9543"**
(0.0508) (0.0572) (0.0508) (0.0805) (0.0789) (0.0805)
SP(applied)X # of PhD -1.0658%**  -0.1832°**  -1.0658"** 03414%**  0.9592***  0.3414***
(0.0347) (0.0275) (0.0347) (0.0549) (0.0378) (0.0549)
SP(develop)X # of PhD -0.0082  -0.3992°*  -0.0082 -0.3439%F  -0.4264°  -0.3439%**
(0.0092) (0.0099) (0.0092) (0.0146) (0.0137) (0.0146)
sales 0.0430***  0.0820"**  0.0430*  0.0405"**  0.0852***  0.0405%**  -0.0124"  02285%**  -00124***  0.0278"*  0.2315"*  0.0278"**
0.0018) " (0.0041) (0.0018) (0.0018) " (0.004)  (00018)  (0.0030)  (0.0057) (0.0030) (0.0028) " (0.0056) (0.0028)
# of researcher 102.3148°*  93.4104***  102.3148***  80.8737***  120.8771"** 80.8737*** -385376***  345.6203***  -38.5376*** 2355331***  425.6268***  235.5331"**
(2.1623) (3.4205) (2.1623) (2.4861) (3.6735) (2.4861) (3.5684) (4.7389) (3.5684) (3.9377) (5.0610) (3.9377)
# of PhD 2522.2036*** 3003.9901*** 2522.2036*** -6415.5682*** 5327.8711*** -6415.5682***
(90.8480) " (117.5854)  (90.8480) (143.8915) " (161.9988)  (143.8915)
R&D stock 0.0253***  0.0060***  0.0253***  0.0246***  0.0034***  0.0246%**  0.1765"** 0.1320*** 01765%**  01732***  0.1278***  0.1732***
(0.0001) (0.0003) (0.0001) (0.0001) (0.0003) (0.0001) (0.0002) (0.0004) (0.0002) (0.0002) (0.0004) (0.0002)
gov R&D stock 0.0046%**  -0.1543***  0.0946"*  0.0821***  -0.1066**  0.0821***  -0.2492°**  -0.0748***  -0.2492***  -0.1281***  0.1583***  -0.1281"*
(0.0027) (0.0095) (0.0027) (0.0028) (0.0097) (0.0028) (0.0045) (0.0132) (0.0045) (0.0044) (0.0134) (0.0044)
ind-uni collab stock 15692%  0.9563°*  15502+**  0.8442***  LOL10%* 08442  -23454%** 02034 -2.3454%  0.7758**  0.6408***  -0.7758***
(0.0183) (0.0244) (0.0183) (0.0200) " (0.0249) (0.0204) (0.0302) (0.0338) (0.0302) 00323 " (0.0336) (0.0323)
Constant 788.8004 1956589  -8199.4458 3826455  -443.0802 -70454977 -12008.2461  16861.7758 65441774 -11100.5046 11767.3682  6386.6843
(60290.0344) (48176.9994) (15377.0183) (59412.3582) (47406.0557) (15153.1787) (99496.0137) (66747.7201) (25376.5326) (94101.4557) (65311.9059) (24000.6661)
Between R2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.4069 0.5201 03812 0534 0.8906 0.9076 0.8868 09174
Within R2 0.3202 0.6242 03358 0.6384 0.8918 09154 0.881 0.9243
Between R2 0.0401 0.0313 0.0706 0.0403 0.6318 05957 06475 06124
Hausman 130.2555 317.2153 1061.0871 736.6202
P 0.0096 0 0 0
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3] 4] 5] 6] | 18] 191 [10] [11] [12)
LEHR oLs EEHR LEHR oLs HEHR  ZEMR oLs EEHE ZEHE
depvar FRBSE  BREGE  FRReE FRmRE ERERR  ERERS  LRURS REBERN KRR SRERs
SPJ(firm, research area, 2002-) 0.129 1.6052*** 0.129 1.7095*** 2.1666*** 1.7095*** -0.0884 -0.1059 -0.0884 0.2500*** 0.2101** 0.2500***
(0.2333) 4 (0.2936) (0.2333) (0.2303) v (0.2889) (0.2303) (0.0699) " (0.0946) (0.0699) (0.0697) " (0.0937) (0.0697)
SPJinstitute, research area, 2002-) 36304 -18.9787* 36304 123300% 02420 123300 -0.2932 26115 02932 -0.4276 -1.9102* -0.4276
(2847 " (35018) (2.8247) (27965 7 (35042 (2.7965) (0ss61) " (L1568) (0.8461) (0.8470) " (1.1497) (0.8470)
SPJ(university, research area, 2002-) -0.9402 2.2928 -0.9402 0.2844 -7.0009*** 0.2844 0.5062 0.4109 0.5062 -3.3662%** -0.1484 -3.3662%**
(1.4890) ” (1.9423) (1.4890) (1.4890) 4 (1.9333) (1.4890) (0.4460) ” (0.6256) (0.4460) (0.4510) " (0.6272) (0.4510)
SP(firm)X # of PhD -0.6564*** -0.4079%** -0.6564*** -0.1307*** -0.0687*** -0.1307***
00109 7 (0.0114) (0.0109) 00033 " (0.0037) (0.0033)
SP(institute)X # of PhD 3.6324*** -3.5314*** 3.6324**+ -0.2110%** 1.2896%** -0.2110%**
01445 7 (0.1585) (0.1445) ©00438) " (0.0519) (0.0438)
SP(university)X # of PhD -1.3819%** 3.7023*** -1.3819%** 1.2488*** 0.2404*** 1.2488***
(0.1085) v (0.1330) (0.1085) (0.0329) " (0.0432) (0.0329)
sales 0.0065"*  0.35507 00465 0.0499"%  0.3643"*  0.0499*  -0.0087** 00448  -0.0087""  -0.0061"* 00473 00061
(0.0026) " (0.0069) (0.0026) (0.0025) " (0.0067) (0.0025) (0.0008) " (0.0022) (0.0008) (0.0008) " (0.0022) (0.0008)
# of researcher 161.1036*** 399.6620*** 161.1036*** 257.3440%* 473.2010*** 257.3440%**  -69.9298***  -40.7533***  -69.9298*** -56.4358*** -52.0812*** -56.4358***
(3.3895) " (5.9277) (3.3895) (3.4729) v (5.8771) (3.4729) (1.0153) " (1.9092) (1.0153) (1.0519) " (1.9065) (1.0519)
# of PhD 44822560 2412.3152+** -4482.2560***  2390.8315* 1078L2765%* 2390.8316%** 1740.8078*** 1778.3227*** 1740.8978*** 2072.3850***  -646.8065***  2072.3850**
(52.5892) " (116.6220) (52.5892) (104.6933) v (173.9797) (104.6933) (15.7526) " (37.5612) (15.7526) (31.7092) " (56.4388) (31.7092)
R&D stock 0.2159*** 0.1504*** 0.2159*** 0.2132%** 0.1462%** 0.2132%** 0.0153*** 0.0127*** 0.0153*** 0.0150*** 0.0147*** 0.0150***
(0.0002) " (0.0004) (0.0002) (0.0002) e (0.0004) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.1073*** -0.1428*** -0.1073*** -0.0718*** 0.0275* -0.0718*** -0.0210*** 0.0917*** -0.0210*** -0.0095*** 0.0493*** -0.0095***
(0.0039) " (0.0158) (0.0039) ©00039) " (0.0156) (0.0039) ©0012) " (0.0051) (0.0012) 000120 " (0.0051) (0.0012)
ind-uni collab stock 0.9535%** 1.0260*** 0.9535%** 0.3293*+* 1.1297*** 0.3293*+* 0.3635*** -0.2110*** 0.3635*** 0.2819*** -0.2757*** 0.2819%**
(0.0287) ” (0.0406) (0.0287) (0.0289) g (0.0400) (0.0289) (0.0086) v (0.0131) (0.0086) (0.0087) " (0.0130) (0.0087)
Constant 3219.4907 10502.7806 -1204.1558 1423.6524 4849.9447 934.638 -73.7964 -5260.4002 693.6817 -78.4769 -3799.5017 822.1816
(86305.8194)  (79830.6320)  (21990.7227)  (84454.0380) ~ (78123.6068)  (21518.9028) (25852.1766) (25711.5544) (6587.1346)  (25579.1964)  (25343.2156) (6517.5835)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9385 0.9653 0.9326 0.9572 0.4784 05385 0.4611 05453
Within R2 0.9401 0.9711 0.9353 0.9726 0.5631 0.7092 0.5277 0.7242
Between R2 0.623 0.5954 0.639 0.6048 0.0958 0.0764 0.1215 0.076
Hausman 760.2992 655.6636 453.2441 745.9509
P 0 0 0 0
13) (14] 15] [16] (17 (18] [19] [20) [21] [22] (23] [24]
oLs EEHRE  EEBR oLs BEHR  ZEMR oLs BEEHE ZENR oLs BEHR EEHR
depvar GEWRE  SEWRE  SARRE  GERRE  SAWRE  SRVRE  BRURE  BRURE BERRE  BRFRE  BRRRE Baens
SPJ(firm, research area, 2002-) -0.6050*** 0.4715%** -0.6050*** -0.2197 0.5845*** -0.2197 0.7631*** 1.2061*** 0.7631%** 1.6372*** 1.3652*** 1.6372***
(0.1616) (0.1766) (0.1616) (0.1621) " (0.1752) (0.1621) (0.2556) " (0.2452) (0.2556) (0.2553) " (0.2423) (0.2553)
SPJ(institute, research area, 2002-) 2.653 -10.5775%** 2.653 3.9042** -2.0554 3.9042* 4.0006 -9.5675%** 4.0006 -13.7749*** -4.7801 -13.7749%**
(1.9560) (2.1598) (1.9560) (19690 " (2.1489) (1.9690) (3.0045) " (2.9996) (3.0945) 31008 7 (29718) (3.1008)
SPJ(university, research area, 2002-) 34620°% 28673 34620 25003 -5.1106%  -25003%  -7.6727** -2.5085 767270 40147 -2.4369 4.0147%
(1.0311) (1.1679) (1.0311) (Losse) " (1721) (1.0484) (16312) " (1.6220) (1.6312) (165100 " (16211) (1.6510)
SP(firm)X # of PhD -0.1611%** -0.1291%** -0.1611%** -0.3710*** -0.2186%** -0.3710%**
(0.0077) " (0.0069) (0.0077) (0.0121) " (0.0095) (0.0121)
SP(institute)X # of PhD -0.9499*** -3.1451%** -0.9499*** 5.0306*** -1.3242%+ 5.0306***
(0.1017) " (0.0961) (0.1017) (0.1602) v (0.1329) (0.1602)
SP(university)X # of PhD 1.8593*** 3.0743*** 1.8593*** -4.7136*** 0.0787 -4.7136***
(0.0764) " (0.0807) (0.0764) (01203 " (01115 (0.1203)
sales 0.0344*** 0.0774*** 0.0344*** 0.0384*** 0.0799*** 0.0384*** 0.0209*** 0.2323*** 0.0209*** 0.0174%** 0.2359*** 0.0174***
(0.0018) (0.0041) (0.0018) (0.0018) " (0.0041) (0.0018) (0.0028) " (0.0057) (0.0028) (0.0028) " (0.0056) (0.0028)
# of researcher 44.2156*** 60.1804*** 44.2156*** 69.5886*** 92.1838*** 69.5886*** 183.0727*** 370.5437*** 183.0727+** 240.6737***  422.9525***  240.6737***
(2.3471) (3.5644) (2.3471) (2.4453) " (3.5631) (2.4453) (3.7132) " (4.9504) (3.7132) (3.8509) " (4.9279) (3.8509)
# of PhD 2213.5212*** 2220.4766*** 2213.5212*** 3453.9589*** 5442.1349*** 3453,9589*** -8430.9635*** -1670.5643*** -8430.9635*** -3076.9915*** 5923.6885*** -3076.9915***
(36.4155) (70.1259) (36.4155) (73.7155) " (105.4787) (73.7155) (57.6115) " (97.3935) (57.6115) (116.0886) " (145.8805) (116.0886)
R&D stock 00257+ 00057 0.0257%*  0.0251*™  0.0036%  0.0251% 01749 01322+ 017498 01730 01281 017307
(0.0001) (0.0003) (0.0001) ©.0001) " (0.0003) (0.0001) (00002 " (0.0004) (0.0002) 00002 " (0.0004) (0.0002)
gov R&D stock 0.0702°**  -0.1678"*  0.0702°**  0.0888***  -0.0979%**  00888***  -0.1562**  -0.0657***  -0.1562**  -0.1616**  0.0767°**  -0.1516***
(0.0027) (0.0095) (0.0027) 0.0028) " (0.0095) (0.0028) (00043 " (0.0132) (0.0043) (00043 " (0.0131) (0.0043)
ind-uni collab stock 1.0803*** 0.8849*** 1.0803*** 0.9166*** 0.9580*** 0.9166*** -0.4872*** 0.3485*** -0.4872*** -0.8671*** 0.4372%+* -0.8671***
(0.0199) (0.0244) (0.0199) (0.0203) ’ (0.0243) (0.0203) (0.0314) v (0.0339) (0.0314) (0.0320) v (0.0335) (0.0320)
Constant 1530.0282 851.782 -4053.7664 1371.0072 -2135.6864 -3698.4857 1554.1559 15040.7363 2132.7667 -110.0671 11060.8993 3810.7346
(59762.6052) (48002.9006) (15227.5117) (59464.8976) (47364.0109) (15151.6657)  (94548.0922)  (66668.2347)  (24090.8538)  (93646.4541) (65505.9855) (23861.1319)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.4125 0.5286 0.3897 0.5333 0.8956 0.9166 0.8897 0.9182
Within R2 0.341 0.6341 0.3551 0.6375 0.8969 0.9243 0.8863 0.9259
Between R2 0.0469 0.0341 0.0721 0.0452 0.6327 0.6053 0.6454 0.6089
Hausman 284.438 372.4294 1081.7674 870.5468
P 0 0 0 0
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[1 [2] (31 [4] (5] [6] [7 (8] (91 [10] [11] [12]
oLs EEHR  LEHR oLs BEHR  EEHR oLs EEHR LEHR oLs BEEHR LEHR
depuar FRARE  BRARE  BRARE PRREE  PRReE  SRORE ERERE O MW SEERE MRWRS  RRERE  SEERR
SPM(firm, research area, 2002-) 0.7904*** 0.1058 0.7904%** 0.7388*** 1.4784%** 0.7388*** -0.5576*** 0.0692 -0.5576*** -0.0588 -0.1121 -0.0588
02432 " (0.3051) (0.2432) (0.2389) " (0.3017) (0.2388) 00737 7 (0.0989) (0.0737) 007200 " (0.0982) (0.0720)
SPM(institute, research area, 2002-) -0.6955 2.808 06955 21332 -0.9668 21332 2.9646°* 0.0081 296467 2.2780% 0.2996 2.2780"
(2.4881) " (3.0282) (2.4881) (2.4424) " (2.9940) (2.4424) (0.7542) v (0.9816) (0.7542) (0.7367) " (0.9746) (0.7367)
SPM (university, research area, 2002-) -5.1248*** -3.4371%* -5.1248*** -6.1124%** -8.1989*** -6.1124*** 1.5743**% 0.3139 1.5743*** -2.0547*** 0.5358 -2.0547%*
(1.3848) " (1.7015) (1.3848) (1.3632) g (1.6854) (1.3632) (0.4197) " (0.5516) (0.4197) (0.4111) g (0.5486) (0.4111)
SP(firm)X # of PhD -0.1411%** -0.3071*** -0.1411%** -0.0211*** 0.0628*** -0.0211***
0.0104) 7 (0.0103) (0.0104) 0.003) 7 (0.003) (0.0031)
SP(institute)X # of PhD 0.7365*  -0.1967°  -0.7365%** 0.6779% 01002 -0.6779"*
(0.1091) " (0.1047) (0.1091) (0.0329) " (0.0341) (0.0329)
SP(university)X # of PhD 0.8338*** 1.3494%*% 0.8338*** 0.7101*** -0.3183*** 0.7101%**
(0.0650) " (0.0652) (0.0650) (0.0196) g (0.0212) (0.0196)
sales 0.0290*** 0.3620*** 0.0290*** 0.0518*** 0.3545%** 0.0518*** -0.0019** 0.0490*** -0.0019** -0.0071*** 0.0453*** -0.0071***
(0.0026) ’ (0.0069) (0.0026) (0.0026) " (0.0067) (0.0026) (0.0008) " (0.0022) (0.0008) (0.0008) i’ (0.0022) (0.0008)
# of researcher 43.5339***  4358237***  435339***  231.9643***  473.2057***  231.9643*** -24.2911*** -14.2995%** -24.2911%** -57.1913%** -56.8515*** -57.1913***
(31514) " (5.6766) (31514)  (34942) " (59078) (3.4942) 09552 7 (1.8401) (0.9552) (1.0s39) " (19231 (1.0539)
# of PhD 1440.2492*** 10619.9166*** 1440.2492*** 2418.1636%** -14.9277 2418.1636***
(116.5617) " (177.6967) (116.5617) (35.1564) " (57.8454) (35.1564)
R&D stock 0.2167*** 0.1508*** 0.2167*** 0.2130%** 0.1449*** 0.2130*** 0.0149*** 0.0129*** 0.0149*** 0.0148*** 0.0139*** 0.0148***
(0.0002) 4 (0.0004) (0.0002) (0.0002) v (0.0004) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.1568*** -0.1284%** -0.1568*** -0.0821*** 0.0899*** -0.0821*** -0.0018 0.1023*** -0.0018 -0.0140%** 0.0417+** -0.0140***
(0.0040) " (0.0158) (0.0040)  (0.0039) " (0.0160) (0.0039) (00012 " (0.0051) (0.0012) 00012 " (0.0052) (0.0012)
ind-uni collab stock -0.0467* 1.1031%** -0.0467* 0.5360%** 1.3634*** 0.5360*** 0.7513*** -0.1518*** 0.7513*** 0.3165*** -0.2858*** 0.3165%**
(0.0266) " (0.0405) (0.0266) (0.0290) " (0.0403) (0.0290) (0.0081) v (0.0131) (0.0081) (0.0087) g (0.0131) (0.0087)
Constant 4301.8004 10620.8777  -2870.0624 3477.3258 5228.5572 -890.0765 240.6817 -4834.2996 1761.5698 88.4323 -4135.5097 967.9682
(87863.9689) (79959.1705) (22392.7281) (85199.5351) (78299.0105) (21713.7190) (26632.1256)  (25918.8490) (6787.3778) (25697.2067)  (25488.5625)  (6549.1194)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9395 0.9536 0.9306 0.9564 0.4327 0.5069 0.4531 0.5409
Within R2 0.9444 0.9695 0.9331 0.9719 0.4876 0.6729 0.5206 0.728
Between R2 0.6218 0.5967 0.6374 0.6042 0.0811 0.0547 0.1114 0.0617
Hausman 857.0117 686.219 349.2023 663.8075
P 0 0 0 0
[13] [14] [15] [16] [17] [18] [19] [21] [22] [23] [241
oLs BEHR  EEHR oLs EHR  EEHR oLs LEHR oLs BEHR  EEHR
depuar GRWRE  GRFERE  GRHRE  SRHRE  SRRRR  SAWRE  DRAFRE  DRARE  DRARE  DRAFRE  DRERE  DRERR
SPM(firm, research area, 2002-) -2.0491%** -0.4405** -2.04917* -0.9565*** 0.0839 -0.9565*** 3.3880*** 0.4907* 3.3880*** 1.7444%*% 1.5110%** 1.7444%*%
0.1669 7 (0.1839) (0.1669) 01667 " (0183 (01667  (02754) " (0.2547) (0.2754) (02638 " (0.2521) (0.2638)
SPM(institute, research area, 2002-) 141850 -10306  14.1850°**  10.9641°** 04579  109641*** -154633**  50668**  -15.4633**  -9.I515%* 00648  -9.1515%**
o) 7 (1.8265) (1.7074) 70689 " (8179 (L7048)  (28176) " (25274) (2.8176) (26976) " (2.5020) (2.6976)
SPM (university, research area, 2002-) 26469%%  40717*%*  2.6469***  -31806"**  -09606  -3.1806%** -11.6936***  -0.1355***  -11.6036***  -2.7883°  -85860°**  -2.7883"
(09503 7 (1.0252) (0.9503) (09515 " (10233 (09515 (15682 " (14201 (1.5682) (15056) " (1.4080) (15056)
SP(firm)X # of PhD 01652 -0.1074"*  -0.1552"* 0.0357°* 02606  0.0357"**
(0.0072) " (0.0063)  (0.0072) (00115 " (0.0086) (0.0115)
SP(institute) X # of PhD -0.2486*** -0.8749*** -0.2486*** 0.3106*** 0.7043*** 0.3106***
00762 " (0.0635)  (0.0762) (01205 " (0.0875) (0.1205)
SP(university) X # of PhD 1.2480*** 1.2160*** 1.2480%** -1.2471%%* 0.3267*** -1.2471%*
(0.0454) " (0.0396) (0.0454) (0.0718) " (0.0545) (0.0718)
sales 0.0426%** 0.0829*** 0.0426%** 0.0378*** 0.0734%** 0.0378*** -0.0116%** 0.2286*** -0.0116*** 0.0210*** 0.2349*** 0.0210***
(0.0018) " (0.0041) (0.0018) (0.0018) " (0.0041)  (0.0018) 0.0030) " (0.0057) (0.0030) (0.0028) " (0.0056) (0.0028)
# of researcher 10L.9015%**  931071%**  10L.9015***  70.4227***  032114***  70.4227*** -37.7349%**  346.0464***  -37.7349%** 214.0870'* 425.5644*** 2140870
(21625 " (3.4201) (2.1625) (24389 " (358700  (24389)  (35686) ' (4.7378) (3.5686) (38593) " (4.9370) (3.8593)
#0f PhD 2956.1301%** 5266.8731*** 2956.1301°** -3920.6814*** 5211.2353*** -3920.6814°**
(81.3593) 7 (107.8929)  (813593) (128.7411) 7 (148.4988)  (128.7411)
R&D stock 0.0253***  0.0060***  0.0253**  0.0248"**  00083**  0.0248**  01765"* 01320  01765**  01735™* 01279  01736"*
(©.0000) 7 (0.0003) (0.0001) 00000 " (00003  (0.0001)  (0.0002) " (0.0004) (0.0002) 0.0002 " (0.0004) (0.0002)
gov R&D stock 0.0046***  -0.1641%**  0.0946***  0.0882***  -0.0704%%* 00882  -02492"*  -00762"**  -02492"*  -0.1568**  01157%*  -0.1568***
0.0027) " (0.0095) (0.0027) (0.0028) " (0.0097)  (00028)  (0.0045) " (0.0132) (0.0045) (0.0044) " (0.0133) (0.0044)
ind-uni collab stock 1.5703*** 0.9575*** 1.5703*** 0.9886*** 1.0612*** 0.9886*** -2.3640*** 0.2908*** -2.3640*** -0.7669*** 0.5731*** -0.7669***
(0.0183) " (0.0244) (0.0183) (0.0202) " (0.0245) (0.0202) (0.0302) " (0.0338) (0.0302) (0.0320) " (0.0337) (0.0320)
Constant 4470.1687 1722.7513 -740.4132 4238.1136 -850.8292 -1370.4511 -26.5112 13569.3798 -4103.1494 -447.0236 10155.995 -719.9702
(60292.8026) (48174.7733) (15366.0294) (59468.6840) (47541.1304) (15156.0251) (99496.8740) (66736.2538) (25357.4528) (94101.9256) (65433.4236) (23982.5577)
Industry Dummies Yes Yes Yes Yes Ves Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.4076 05201 0.409 05331 0.8906 0.9076 0.8874 0.9174
Within R2 0.3215 0.6244 0.3839 0.6386 0.892 0.9156 0.883 0.9256
Between R2 0.04 0.0314 0.0652 0.0434 0.6319 0.5957 0.6462 0.6085
Hausman 147.3629 338.4756 11212873 996.5079
P 0.0005 0 0 0
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1 2 3] 4] (5] (6] 4| (8] 9] [10] 1111 112]
oLs EEHR  EEHR oLs BEEHR EEHR oLs EEHR  EEHR oLs BEEHR EEHR
depuar HRGRE  HiRe FAERE  BRERE  BIRALE  FRERE  SRERE  NRERE  LRERE  NEERE SRR Lmwee
SPJ(basic, firm, research area, 2002-) 49.7129%** -29.6879*** 49.7129*** -52.6236%** -20.2934** -52.6236%** 11.8175*** -5.3471* 11.8175*** -22.5346*** -14.3186*** -22.5346***
(8.4741) " (10.0024) (8.4741) (82925 7 (9.8329) (8.2925) (25375) 7 (3.2230) (2.5375) (2474) " (3.1882) (2.4741)
SPJ(basic, institute, research area, 2002-) 129.9151*** 160.6077+** 129.9151*** -6.2056 62.6098*** -6.2056 26.5183*** -0.0095 26.5183*** 9.0829** 45.5613*** 9.0829**
(14.8189) " (18.6803) (14.8189) (14.5955) v (18.4387) (14.5955) (4.4375) " (6.0193) (4.4375) (4.3547) " (5.9785) (4.3547)
SPJ(basic, university, research area, 2002-) 6.3834 43.6381*** 6.3834 1.6532 -25.7487** 1.6532 20.4078*** 10.5214*** 20.4078*** 7.9859*** -3.4639 7.9859***
(10.3822) " (12.1311) (10.3822) (10.0805) v (11.8661) (10.0805) (3.1089) " (3.9090) (3.1089) (3.0076) " (3.8474) (3.0076)
SPJ(applied, firm, research area, 2002-) 101203 15527 -10.1203**  8.6716*"* -2.0567 86716"  -53108**  -22148"  -5.3108" 28268 23128 28268+
(2.4497) 4 (2.8450) (2.4497) (2.3791) v (2.7812) (2.3791) (0.7335) e (0.9167) (0.7335) (0.7098) " (0.9017) (0.7098)
SPJ(applied, institute, research area, 2002-) -204.6627***  -208.8444***  -204.6627*** 721711 13.8535 7.21711 -32.0717*** 12.1857 -32.0717*** 26.0503*** -9.7859 26.0503***
(20.5935) v (24.6008) (20.5935) (20.1459) 4 (24.1638) (20.1459) (6.1667) 4 (7.9270) (6.1667) (6.0107) " (7.8347) (6.0107)
SPJ(applied, university, research area, 2002-) 2.6812 -17.9589 2.6812 -16.2127 12.7056 -16.2127 -2.129 1.9162 -2.129 -49.4163*** -20.6603*** -49.4163***
an7608) 7 (148709)  (11.7604) (11.8128) " (15.1456) (11.8128) (35216) " (4.7918) (3.5216) (3s240) " (4.9107) (3.5244)
SPJ(develop, firm, research area, 2002-) 1.0209 8.1930*** 1.0209 2.2876** 5.4978*** 2.2876** 1.7201%* 1.0466*** 1.7201%** 1.5228%** 1.0909*** 1.5228**+
(09912) " (1.0668) (09912) 09637 7 (1.0439) (0.9637) (02968) " (0.3437) (0.2968) 02875 " (03389 (0.2875)
SPJ(develop, institute, research area, 2002-) 31.3131%** -47.3637*** 31.3131%** -15.6893 -43.8822*** -15.6893 -18.5062***  -11.3550***  -18.5062*** -23.1180*** -11.1685*** -23.1180***
(10.5161) " (10.8646) (10.5161) (10.2143) v (10.6283) (10.2143) (3.1490) " (3.5009) (3.1490) (3.0475) " (3.4461) (3.0475)
SPJ(develop, university, rescarch area, 2002-)  55.0687° 55.9626 55.0687* 66.1184°* -16.6792 661184 -25.8862**  -7.0066  -258862**  45.8028**  337783%* 458028
(29.5554) " (36.6570) (29.5554) (29.1613) " (36.5520) (29.1613) (8.8503) " (11.8118) (8.8503) (8.7005) " (11.8514) (8.7005)
SP(basic, firm)X # of PhD 13.7380*** -2.2989*** 13.7380*** 3.7872*** -0.2080** 3.7872***
(0.2455) v (0.2958) (0.2455) (0.0732) " (0.0959) (0.0732)
SP(basic, institute) X # of PhD 12.7318*** 7.1346%** 12.7318*** 1.2863*** -8.5167*** 1.2863***
07873 7 (0.9389) (0.7873) ©02349) " (0.3040) (0.2349)
SP(basic, university)X # of PhD -4.1456*** 18.0999*** -4.1456%** 1.5008*** 4.8405%** 1.5008***
04007 7 (0.4654) (0.4007) 01199 " (0.1509) (0.1195)
SP(applied, firm)X # of PhD -4.1726%** -0.0656 -4.1726%** -1.4472%% -1.0950%** -1.4472%%*
(0.0935) v (0.1077) (0.0935) (0.0279) " (0.0349) (0.0279)
SP(applied, institute) X # of PhD -14.2232%** -36.0914*** -14.2232%** -3.8490%* 1.5967*** -3.8490%**
(0.8732) v (0.8785) (0.8732) (0.2605) " (0.2848) (0.2605)
SP(applied, university)X # of PhD 3.4668*** -12.6646*** 3.4668*** 11.3277*** 3.8215*** 11.3277**+
(0.8792) v (1.0374) (0.8792) (0.2623) " (0.3364) (0.2623)
SP(develop, firm)X # of PhD -0.4047*** 0.0594 -0.4047*** 0.1174%** 0.2728*** 0.1174%**
(00340 " (0.0383) (0.0340) 00101 " (0.0124) (0.0101)
SP(develop, institute) X # of PhD 11.9640*** -2.2481%** 11.9640*** 0.3950*** -0.0705 0.3950***
(0.3944) v (0.3893) (0.3944) (0.1177) 4 (0.1262) (0.1177)
SP(develop, university)X # of PhD -26.5792*** 34.7456*** -26.5792*** -22.3393*** -11.2101*** -22.3393***
(1.8586) v (2.1169) (1.8586) (0.5545) " (0.6864) (0.5545)
sales 0.0469"*  0.3565°* 00469  00633*  0.3577* 00633  -0.0086** 00447+  -00086"*  -0.0005 0.0468"* ~0.0005
(0.0026) " (0.0069) (0.0026) 00025 " (0.0067) (0.0025) (0.0008) " (0.0022) (0.0008) (0.0008) " (0.0022) (0.0008)
# of researcher 162.1854*** 399.8240%** 162.1854*** 316.8059*** 492.6835%** 316.8059***  -69.3684***  -40.7447***  -69.3684*** -30.9844*** -46.7686*** -30.9844***
(3.3908) " (5.9281) (3.3908) (3.5865) v (6.1586) (3.5865) (1.0154) " (1.9102) (1.0154) (1.0701) " (1.9968) (1.0701)
#of PhD -4512.0843*** 2408.1261*** -4512.0843*** -405.7643***  8286.9508***  -405.7643*** 1724.9646*** 1776.2783*** 1724.9646*** 707.3959*** 538.1747*** 707.3959***
(52.6871) " (116.7342) (52.6871) (152.7699) v (219.2248) (152.7699) (15.7770) " (37.6147) (15.7770) (45.5798) " (71.0803) (45.5798)
R&D stock 0.2159*** 0.1505*** 0.2159*** 0.2108*** 0.1460*** 0.2108*** 0.0153*** 0.0127*** 0.0153*** 0.0141*** 0.0138*** 0.0141***
(0.0002) v (0.0004) (0.0002) (0.0002) 4 (0.0005) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.1068*** -0.1396*** -0.1068*** -0.0879*** 0.0918*** -0.0879*** -0.0208*** 0.0912*** -0.0208*** -0.0134%** 0.0059 -0.0134%**
(0.0039) " (0.0158) (0.0039) ©00039) " (0.0161) (0.0039) (0.0012) " (0.0051) (0.0012) 00012 " (0.0052) (0.0012)
ind-uni collab stock 0.9372%** 1.0331%** 0.9372%** 0.1171%** 1.5468*** 0.1171%** 0.3574*** -0.2116%** 0.3574*** 0.2124*** -0.2472%*+ 0.2124***
(0.0287) " (0.0406) (0.0287) 00209 " (0.0412) (0.0294) (0.0086) " (0.013) (0.0086) ©00088) " (0.0132) (0.0088)
Constant 5043.655 1615.9081 -3792.0673 2354.7408 1300.8312 -1063.9453 227.2184 -6295.7895 -1686.0799 234.6824 -5964.5462 -1102.1122
(86248.6208)  (79793.0796)  (21995.6198)  (82982.2051)  (77343.3471)  (21162.6317) (25826.8948) (25711.3668) (6586.5234)  (24758.2447)  (25077.3891) (6313.9996)
Industry Dummies Ves Yes Yes Yes Yes Yes Ves Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9354 0.9553 0.9286 0.9586 0.4786 0.5361 0.4657 0.5738
Within R2 0.94 0.9712 0.9313 0.9759 05631 0.7097 05232 0.756
Between R2 0.6235 0.5956 0.6463 0.6022 0.096 0.0764 0.1401 0.0947
Hausman 1133.9393 910.7488 502.3404 850.6582
P 0 0 0 0
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3] [14] [15] [16] (17 [18] [19] [20] [21] [22] [23] [24]
oLs EIEHR EEHMR oLs EEZHR EEHR oLs EIE#HR EEHR oLs EEHR EENR
depvar SRAVMRE  SRAMRE  SAWRE  CEHRE  OEWRE  TAWRE i BRFRE BRARE MRARE  HEARE  HARWRE
SPJ(basic, firm, research area, 2002-) -34.3428%+* -6.6114 -34.3428***  -49.4418***  -253939***  -49.4418*** 73.2864**+ -17.8872% 73.2864**+ 20.8706** 19.6445** 20.8706**
(5.8679) (6.0170) (5.8679) (5.9196) (5.9944) (5.9196) (9.2843) (8.3552) (9.2843) (9.3042) (8.2601) (9.3042)
SPJ(basic, institute, research area, 2002-) 51.4505**+ 45.9994+=+ 51.4505**+ 2.3513 -17.4411 23513 54.1044%++ 116.0376*** 54.1044*++ -15.3141 36.2689** -15.3141
(102614) " (11.2373) (10.2614) (104189) " (11.2407) (10.4189) (16.2357) (15.6039) (16.2357) (16.3761) (15.4893) (16.3761)
SPJ(basic, university, research area, 2002-) 59.0284**+ 17.6363** 59.0284**+ 34.6363*** 1.8766 34.6363**+ -82.0645%** 111614 -82.0645%** -48.8761***  -27.0030***  -48.8761***
(7.1892) (7.2976) (7.1892) (7.1959) (7.2339) (7.1959) (11.3748) (10.1333) (11.3748) (11.3102) (9.9681) (11.3102)
SPJ(applied, firm, research area, 2002-) -2.04 1.5576 -2.04 6.4863*** 2.5608 6.4863*** -2.0104 -0.8265 -2.0104 0.0443 -6.8955%** 0.0443
(1.6963) (1.7115) (1.6963) (1.6983) (1.6955) (1.6983) (2.6839) (2.3765) (2.6839) (2.6694) (2.3363) (2.6694)
SPJ(applied, institute, research area, 2002-) -29.2778**  -TA.0675***  -29.2778** 62.3117*** 48.6771%** 62.3117** -139.6643***  -142.9794***  -139.6643***  -79.6045*** -24.1574 -79.6045***
(14.2600) " (14.7988) (14.2600) (14.3811) " (14.7309) (14.3811) (22.5623) (20.5495) (22.5623) (22.6037) " (@ 2986) (22.6037)
SPJ(applied, university, research area, 2002-) -44.0570%** -8.5757 -44.0570%**  -29.7398*** -4.9045 -29.7398*** 54.1569*** -9.0165 54.1569*** 68.9577*** 40.2965*** 68.9577+**
(8.1435) (8.9457) (8.1435) (8.4325) (9.2332) (8.4325) (12.8847) " (12.4219) (12.8847) (13.2539) " (12.7230) (13.2539)
SPJ(develop, firm, research area, 2002-) 4.9455%* 1.9130*** 4.9455%* 3.3504%** 2.1601*** 3.3504%** -6.1257*** 5.1170%** -6.1257*** -3.0228*** 2.1977** -3.0228***
(0.6864) (0.6417) (0.6864) (0.6879) (0.6364) (0.6879) (1.0860) (0.8911) (1.0860) (1.0813) (0.8769) (1.0813)
SPJ(develop, institute, research area, 2002-) -57.2475***  -16.9935***  -57.2475***  -56.7532***  -22.3942***  -56,7532*** 111.9526*** -17.9190** 111.9526*** 68.8628*** -9.5757 68.8628***
(7.2819) (6.5357) (7.2819) (7.2914) (6.4793) (7.2914) (11.5215) (9.0754) (11.5215) (11.4604) (8.9282) (11.4604)
SPJ(develop, university, research area, 2002-) 305973 18.264 305973 -41.2742* -57.1567+* -41.2742%* 49.8592 44,5712 49.8592 59.9602* 5.4078 59.9602%
(20.4657) (22.0513) (20.4657) (20.8167) " (22.2831) (20.8167) (32.3810) (30.6202) (32.3810) (32.7189) " (30.7052) (32.7189)
SP(basic, firm)X # of PhD 0.4519*++ 3.2991%+* 0.4519*++ 9.4686** 53987+ 9.4686***
(0.1752) (0.1803) (0.1752) (0.2754) (0.2485) (0.2754)
SP(basic, institute)X # of PhD 6.7911%++ 8.3446%++ 6.7911%++ 45947+ 7.2605*+* 45947+
(0.5620) (0.5724) (0.5620) (0.8833) (0.7887) (0.8833)
SP(basic, university)X # of PhD 6.5715%** 3.1989*** 6.5715%** -12.4909*** 9.6824*** -12.4909***
(0.2860) (0.2837) (0.2860) (0.4496) (0.3910) (0.4496)
SP(applied, firm)X # of PhD -1.9585%** 0.3039*** -1.9585%** -0.7537*** 0.7394%++ -0.7537***
(0.0668) (0.0657) (0.0668) (0.1050) (0.0905) (0.1050)
SP(applied, institute)X # of PhD -16.1744%**  -16.8661***  -16.1744*** 6.2132%** -20.1196*** 6.2132%**
(0.6233) (0.5356) (0.6233) (0.9797) (0.7380) (0.9797)
SP(applied, university) X # of PhD -5.8036*** -3.3888*** -5.8036*** -1.9698** -12.9746%** -1.9698**
(0.6276) (0.6324) (0.6276) (0.9865) (0.8715) (0.9865)
SP(develop, firm)X # of PhD 0.4034*** -0.3977*** 0.4034*** -0.9414%** 0.1580*** -0.9414%**
(0.0243) (0.0233) (0.0243) (0.0381) (0.0322) (0.0381)
SP(develop, institute)X # of PhD -0.3463 -1.2789*** -0.3463 11.9930*** -0.8258** 11.9930***
(0.2815) (0.2373) (0.2815) (0.4425) (0.3270) (0.4425)
SP(develop, university) X # of PhD 18.5495%** 28.0131%* 18.5495%* -22.5282%* 18.2404*+* -22.5282***
(1.3267) (1.2905) (1.3267) (2.0853) (1.7783) (2.0853)
sales 0.0341%+* 0.0776*** 0.0341%+* 0.0394*** 0.0843**+ 0.0394*+* 0.0214%*+ 0.2327%** 0.0214%*= 0.0241%** 0.2255*** 0.0241%**
(0.0018) (0.0041) (0.0018) (0.0018) (0.0041) (0.0018) (0.0028) (0.0057) (0.0028) (0.0028) (0.0056) (0.0028)
# of researcher 44.2629*** 60.3837+** 44.2629*** 77.3126%** 104.2285*** 77.3126%** 183.4870*** 370.4526%** 183.4870%** 265.8563***  424.2342***  265.8563***
(2.3480) (3.5661) (2.3480) (2.5602) (3.7544) (2.5602) (3.7150) (4.9519) (3.7150) (4.0241) (5.1735) (4.0241)
# of PhD 2198.1260*** 2216.2935*** 2198.1260*** 3224.6256*** 3239.8496*** 3224.6256*** -8430.2069*** -1669.5380*** -8430.2069*** -4279.6642*** 4470.8849*** -4279.6642***
(36.4833) " (70.2225) (36.4833) (109.0542) " (133.6452) (109.0542) (57.7242) (97.5099) (57.7242) (171.4075) " (184.1580) (171.4075)
R&D stock 0.0257*** 0.0057*** 0.0257*** 0.0246*** 0.0035*** 0.0246*** 0.1749%** 0.1323*** 0.1749*** 0.1722%** 0.1289*** 0.1722%**
(0.0001) (0.0003) (0.0001) (0.0001) (0.0003) (0.0001) (0.0002) (0.0004) (0.0002) (0.0002) (0.0004) (0.0002)
gov R&D stock 0.0703*** -0.1665*** 0.0703*** 0.0771%** -0.0915%** 0.0771%** -0.1560*** -0.0633*** -0.1560*** -0.1514*** 0.1783*** -0.1514***
(0.0027) (0.0095) (0.0027) (0.0028) (0.0098) (0.0028) (0.0043) (0.0132) (0.0043) (0.0044) (0.0135) (0.0044)
ind-uni collab stock 1.0780*** 0.8876*** 1.0780*** 0.8587+** 0.9952*** 0.8587*** -0.4950*** 0.3534%** -0.4950*** -0.9527*** 0.7801*** -0.9527***
(0.0199) (0.0244) (0.0199) (0.0210) (0.0251) (0.0210) (0.0314) (0.0339) (0.0314) (0.0329) (0.0346) (0.0329)
Constant 1974.9826 -1865.0963  -5202.0383 1249.2472 -2109.2064 -4207.6748 2717.1581 9928.8842 3301.7093 737.1244 9476.5618 4441.5535
(59723.0887)  (48000.2332) (15230.9259) (59236.5179) (47150.5497) (15106.8606)  (94494.3392)  (66652.4199)  (24098.4905)  (93105.8256) (64971.6584) (23744.4195)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.413 0.529 0.3754 0.5366 0.8955 0.9167 0.8824 0.9191
Within R2 0.3428 0.6343 0.3393 0.6398 0.8966 0.9243 0.8766 0.9282
Between R2 0.0472 0.0343 0.0807 0.0471 0.6329 0.6049 0.6512 0.6039
Hausman 2746735 224.182 1100.5546 545.1968
P 0 0 0 0
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(1] [2] 31 [4] [5] [7 [8] [91 [10] [11] [12]
oLs EEHR EEHR oLs EEHR oLs EEHR BEHR oLs EEHR BEHR
depvar HRERE HRERNE WREXE WREKE HRERE ARHRE RAHRE AHHRE ARHRE  ARGIRE  ARHRE
SPM(basic, firm, research area, 2002-) 20.9480*** 7.5292 20.9480***  -30.4059*** 0.9711 -30.4059*** 5.7128*** -9.4727*** 5.7128*** -13.5944%* -5.6630** -13.5944%+*
(6.2460) (7.5191) (6.2460) (6.0694) (7.4241) (6.0694) (1.8920) (2.4390) (1.8920) (1.7930) (2.3999) (1.7930)
SPM(basic, institute, research area, 2002-) 76.9322***  132.1526***  76.9322***  44.5102***  88.5056***  44.5102*** 8.8850*** -8.0252* 8.8850%** 6.5600%* 18.8076%** 6.5600**
(8.9343) (10.5805) (8.9343) (8.6473) (10.4030) (8.6473) (2.7064) (3.4321) (2.7064) (2.5545) (3.3628) (2.5545)
SPM (basic, university, research area, 2002-) -28.7637***  -22.9967**  -28.7637***  -26.3355***  -67.6852***  -26.3355%** 22.5042%** 11.6510** 22.5042%** 10.2040%** -0.6823 10.2040***
(9.8021) (11.2370) (9.8021) (9.4626) (11.0240) (9.4626) (2.9692) (3.6451) (2.9692) (2.7954) (3.5635) (2.7954)
SPM (applied, firm, research area, 2002-) 2.8183 7.3762** 2.8183 4.8326* 7.7726%* 4.8326* -4.1633*** -3.6013*** -4.1633*** 2.1551*** 2.3693** 2.1551%**
(2.7366) (3.2332) (2.7366) (2.6407) (3.1686) (2.6407) (0.8290) (1.0488) (0.8290) (0.7801) (1.0242) (0.7801)
SPM(applied, institute, research area, 2002-) -108.6296*** -162.1478*** -108.6296*** -35.0671**  -54.6473***  -35.0671** -0.553 22.3150%** -0.553 16.9464*** -0.0386 16.9464**+
(15.6503) (17.7655) (15.6503) (15.1573) (17.4756) (15.1573) (4.7408) (5.7627) (4.7408) (4.4776) (5.6490) (4.4776)
SPM(applied, university, research area, 2002-) 27.7825** 29.7137+* 27.7825%* -4.8678 27.2519* -4.8678 -1.1492 0.3296 -1.1492 -52.2346%**  -20.9854***  -52.2346%**
(11.5274) (14.3419) (11.5274) (11.3534) (14.4005) (11.3534) (3.4919) (4.6522) (3.4919) (3.3539) (4.6550) (3.3539)
SPM (develop, firm, research area, 2002-) 1.3140* 2.1905** 1.3140* 2.7065*** 2.2453** 2.7065*** 0.8710%** 1.2269*** 0.8710%** 1.2439*** 0.5821** 1.2439***
(0.7782) (0.9024) (0.7782) (0.7516) (0.8858) (0.7516) (0.2357) (0.2927) (0.2357) (0.2220) (0.2863) (0.2220)
SPM(develop, institute, research area, 2002-) 4.6178 -24.5584*** 4.6178 -9.225 -16.4979** -9.225 -17.7837*** -13.4371%* -17.7837+** -15.6989*** -9.9174*** -15.6989***
(7.7836) (7.9216) (7.7836) (7.5270) (7.7817) (7.5270) (2.3578) (2.5696) (2.3578) (2.2236) (2.5174) (2.2236)
SPM(develop, university, research area, 2002-) -1.0361 114.0453*** -1.0361 105.0701***  88.5312**  106.0701***  -35.2241** 0.3301 -35.2241%* 34,4955+ 20.5014* 34.4955%*
(31.5888) (37.2732) (31.5888) (30.6420) (36.7623) (30.6420) (9.5688) (12.0906) (9.5688) (9.0520) (11.8834) (9.0520)
SP(basic, firm)X # of PhD 6.8723*+* -2.1935%** 6.8723*** 0.1283** -2.5077*** 0.1283**
(0.1885) (0.2375) (0.1885) (0.0557) (0.0768) (0.0557)
SP(basic, institute) X # of PhD -1.8364**+ -1.0956** -1.8364*** -3.7981*** -5.8083*** -3.7981***
(0.3822) (0.4320) (0.3822) (0.1129) (0.1396) (0.1129)
SP(basic, university)X # of PhD 2.8030%** 11.5631%* 2.8030%** 1.3603*** 2.4403*** 1.3603***
(0.3179) (0.3265) (0.3179) (0.0939) (0.1055) (0.0939)
SP(applied, firm)X # of PhD -0.0261 -0.8718*** -0.0261 -1.0236*** -1.3327%** -1.0236***
(0.0818) (0.0962) (0.0818) (0.0242) (0.0311) (0.0242)
SP(applied, institute) X # of PhD 5.5276%+* -4.9549*++ 5.5276**+ 4.1884%** 3.9844%++ 4.1884%+
(0.5353) (0.5136) (0.5353) (0.1581) (0.1660) (0.1581)
SP(applied, university) X # of PhD -0.0528 -6.6053*+* -0.0528 10.2643** 4.2137%* 10.2643**
(0.6692) (0.7329) (0.6692) (0.1977) (0.2369) (0.1977)
SP(develop, firm)X # of PhD -0.6684*** -0.2107*** -0.6684*** 0.0587+** 0.3223*** 0.0587***
(0.0223) (0.0296) (0.0223) (0.0066) (0.0096) (0.0066)
SP(develop, institute) X # of PhD -0.6609*** -5.2801*** -0.6609*** -1.0803*** -0.9170*** -1.0803***
(0.2333) (0.2230) (0.2333) (0.0689) (0.0721) (0.0689)
SP(develop, university)X # of PhD -20.8669***  25.8542***  -20.8669*** -16.7078*** -3.5239%+* -16.7078***
(1.4381) (1.4525) (1.4381) (0.4248) (0.4695) (0.4248)
sales 0.0288*** 0.3627*** 0.0288*** 0.0677*** 0.3539*** 0.0677*** -0.0018** 0.0488*** -0.0018** -0.0027*** 0.0465*** -0.0027***
(0.0026) (0.0069) (0.0026) (0.0025) (0.0067) (0.0025) (0.0008) (0.0022) (0.0008) (0.0008) (0.0022) (0.0008)
# of researcher 43.3929***  435.8489%**  43.3920***  294.0227***  490.2584***  294.0227***  -24.0765*** -14.2628*** -24.0765*** -35.3136***  -55.0253***  -35.3136***
(3.1520) (5.6727) (3.1520) (3.6142) (6.1641) (3.6142) (0.9548) (1.8401) (0.9548) (1.0677) (1.9925) (1.0677)
# of PhD -1460.7415*** 10043.4305*** -1460.7415*** 2326.0447***  2373.0263***  2326.0447***
(177.5030) " (253.9023) (177.5030) (52.4365) " (82.0737) (52.4365)
R&D stock 0.2167**+ 0.1509** 0.2167** 0.2118*** 0.1453+** 0.2118*** 0.0150%** 0.0129** 0.0150%#* 0.0142%*+ 0.0140%** 0.0142%#*
(0.0002) (0.0004) (0.0002) (0.0002) (0.0004) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
gov R&D stock -0.1568*** -0.1228*** -0.1568*** -0.0538*** 0.0859*** -0.0538*** -0.0018 0.1013*** -0.0018 -0.0090*** 0.0106** -0.0090***
(0.0040) (0.0158) (0.0040) (0.0039) (0.0160) (0.0039) (0.0012) (0.0051) (0.0012) (0.0012) (0.0052) (0.0012)
ind-uni collab stock -0.0583** 1.1119*** -0.0583** 0.2387*** 1.4156%** 0.2387+** 0.7419%** -0.1537+** 0.7419%* 0.1867*** -0.3300*** 0.1867***
(0.0267) (0.0405) (0.0267) (0.0293) (0.0408) (0.0293) (0.0081) (0.0131) (0.0081) (0.0086) (0.0132) (0.0086)
Constant 1056.2103 -8637.954 -3267.3381 2023.7218 -8447.1346  -1482.8189 952.8469 -6630.6594 -2224.7324 1046.0426 -7721.4588 -829.1608
(87827.5377) (79902.3862) (22405.7857) (83945.5593) (77682.0989) (21415.4794) (26604.5866)  (25918.6090) (6787.1271) (24798.5341)  (25110.6888)  (6326.3918)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.9394 0.9537 0.9304 0.9577 0.4331 0.5078 0.4756 0.5724
Within R2 0.9441 0.9695 0.9325 0.9749 0.4877 0.6735 0.5391 0.7536
Between R2 0.6225 0.5971 0.6433 0.6033 0.0816 0.0553 0.138 0.0994
Hausman 1451.0024 766.5263 396.8694 1037.9407
P 0 0 0 0
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[13] [14] [15] [16] [17] [18] [19] [21] [22] [23] [24]
oLs EEHR EEHR oLs EMR LEHR oLs EEHR oLs EEHE EEHR
depvar SEMRE  SRARRE  CRARRE  CRARRE  CRAWRE THRWRE  RRARE RRARE BARIRE BRHIRE  FRGIRE  BRHRA
SPM (basic, firm, research area, 2002-) 25.8938"**  10.8568"*  -25.8038"** -31.8371* -16.4076"** -3L837L***  42.3298"* 5.8437 423208***  16.5167**  23.3589"*  165167*
(4.2836) (4.5332) (4.2836) (4.2398) " (45167) (4.2398) (ror10) " (6.2770) (7.0710) (6.7162) " (6.2205) (6.7162)
SPM(basic, institute, research area, 2002-) 457307 33.7134%**  45.7307*** 16,7240 00878  16.7240%**  24.4062**  107.6232°**  24.4062**  23.1481**  710369"**  23.1481"*
(6.1272) (6.3790) (6.1272) (6.0406) (6.3290) (6.0406)  (10.1143) (8.8327) (10.1143) (9.5687) (8.7164) (9.5687)
SPM(basic, university, research area, 2002-) 91.0460***  10.8523***  91.0460%**  41.3293** 36071 41.3293*** -151.2036***  -50.2414***  -151.2036*** -85.3638%** -73.8226***  -85.3638"**
(6.7223) (6.7748) (6.7223) (6.6101) (6.7068) (6.6101) (110967 (9.3808) (11.0967)  (10.4709) (9.2367) (10.4709)
SPM(applied, firm, research area, 2002-) -26.8432%* 0318 -26.8432%%%  -9.5245%* 07891 -9.5245***  353077***  11.3453***  353077***  13.4535***  50498*  13.4535%**
(1.8768) (1.9493) (1.8768) (saan) " (19217) (1.8447) (3.0081) " (26991) (3.0981) (29221) " (2.6549) (2.9221)
SPM(applied, institute, research area, 2002-) ~ -51.2889***  -69.2732***  -51.2889***  12.3895 7.7723 123895 -52.6277***  -111.6638*** -52.6277*** -618483*** -61.2710*** -61.8483***
(107331 7 (107108)  (10.7331)  (10.5882)  (10.6319) (105882  (17.7173) (14.8309) 773 (167723) 7 (146423 (16.7723)
SPM(applied, university, research area, 2002-)  -74.9329***  -4.2644  -74.9320***  -79.5269*** -24.1342*** -79.5269*** 109.8859***  36.3066***  100.8850"** 133.0107***  75.7899"**  133.0107***
(7.9055) (8.6467) (7.9055) (7.9310) (8.7611) (7.9310)  (13.0498) (11.9728) (13.0498)  (125632) " (12.0658)  (12.5632)
SPM(develop, firm, research area, 2002-) 5.8204*** 0.0712 5.8204**  36314™*  15161%*  3.6314***  -57811%* 0.7605 578110 -2.5187** 0.064 25187+
(05337) (0.5441) (05337) (0.5251) (0.5389) (0.5251) (0.8810) (0.7534) (0.8810) (0.8317) (0.7422) (0.8317)
SPM(develop, institute, research area, 2002-)  -19.4395%**  -3.4385  -19.4305"* -24.9378***  -81605*  -24.9378"*  43.9975%** -7.4503 43.9975%%+  33.7477*+* 2.1088 33747744
(5.3380) (4.7759) (5.3380) (5.2580) (4.7379) (5.2580) (8.8116) (6.6130) (8.8116) (8.3290) (6.5251) (8.3290)
SPM (develop, university, research area, 2002-)  109.0414** 150118  100.0414*** 123.4097***  28.896  123.4097** -79.8100**  98.5509***  -79.8100*  -60.8146 34.017 -60.8146*
(216638 " (2247200  (21.6638)  (21.4051) " (22.3656)  (21.4051)  (35.7607) " (31.1162) (357607 (339071) " (30.8021)  (33.9071)
SP(basic, firm)X # of PhD SL5474%* 31020%** -15474%%% 82707***  -2.8087***  8.2707"**
(0.1317) (0.1445) (0.1317) (0.2086) (0.1990) (0.2086)
SP(basic, institute)X # of PhD 26577***  5.3546%*  26577%** -0.6358 -0.7042* -0.6358
(0.2670) (0.2628) (0.2670) (0.4229) (0.3620) (0.4229)
SP(basic, university)X # of PhD 10.9722%*%  3.0799***  10.9722*** -9.8648%**  5.7080***  -9.8648***
(0.2221) (0.1986) (0.2221) (0.3518) (0.2736) (0.3518)
SP(applied, firm)X # of PhD -3.9025%*%  -0.2042***  -3.9025*** 4.9692***  0.7491***  4.9692***
(0.0571) (0.0585) (0.0571) (0.0905) (0.0806) (0.0905)
SP(applied, institute)X # of PhD -8.9305%**  -8.4978***  -8.9305"** 10,5478+ 0.0039 10,5478+
(0.3740) (0.3125) (0.3740) (0.5924) (0.4303) (0.5924)
SP(applied, university)X # of PhD -0.9649"* 05171 -0.9649** -9.3517*%  -11.4109***  -9.3517%%*
(0.4675) (0.4459) (0.4675) (0.7405) (0.6140) (0.7405)
SP(develop, firm)X # of PhD 05866***  -0.3311***  0.5866™** -1.3294%%%  -0.2265°  -1.3204%%
(0.0156) (0.0180) (0.0156) (0.0247) (0.0248) (0.0247)
SP(develop, institute)X # of PhD 1.8207%%*  -0.4931***  1.8207%* 146307 -3.9927¢°r  -1.4630%**
(0.1629) " (0.1356)  (0.1629) (0.2581) " (0.1868) (0.2581)
SP(develop, university)X # of PhD -2.5848%F  7.8004%*  -2.5848** -0.8289  22.6106%** -0.8289
(1.0046) (0.8837) (1.0046) (1.5913) (1.2170) (1.5913)
sales 0.0421%**  0.0831***  0.0421***  0.0419***  0.0822*** 00419  -00115***  02291***  -0.0115**  0.0281***  02239***  0.0281***
(0.0018) (0.0041) (0.0018) (0.0018) (0.0041) (0.0018) (0.0030) (0.0057) (0.0030) (0.0028) (0.0056) (0.0028)
# of researcher 101.1330%*  93.4448*** 1011330  90.1111%**  117.4481*** 90.1111*** -37.3107***  345.6571***  -37.3107*** 233.9462*** 416.0528*** 233.9462***
(2.1617) (3.4201) (2.1617) (2.5247) (3.7502) (2.5247) (3.5683) (4.7357) (3.5683) (3.9993) (5.1647) (3.9993)
# of PhD 1319.5725% 1541.6516*** 1319.5725"** -5054.6377*** 6113.7020*** -5054.6377***
(123.9956) " (154.4704)  (123.9956) (196.4170) " (212.7376)  (196.4170)
R&D stock 0.0253***  0.0060***  0.0253**  0.0241***  0.0030***  0.0241***  0.1765"** 0.1321%** 01765***  0.1736**  0.1286**  0.1736"**
(0.000) " (0.0003) (0.0001) (0.0000) " (0.0003) (0.0001) (0.0002) (0.0004) (0.0002) (0.0002) " (0.0004) (0.0002)
gov R&D stock 0.0941%**  -0.1526***  0.0941***  0.0809***  -0.0970%**  0.0809%**  -0.2488***  -0.0710***  -0.2488***  -0.1255%**  0.1712***  -0.1255"*
(0.0027) (0.0095) (0.0027) (0.0027) (0.0098) (0.0027) (0.0045) (0.0132) (0.0045) (0.0044) (0.0134) (0.0044)
ind-uni collab stock 1.5648%  0.9606™*  15648***  10107***  1.0827***  L10107***  -23609%**  0.2985***  -2.3609***  -0.9585%**  0.6440%**  -0.9585%**
(0.0183) (0.0244) (0.0183) (0.0205) (0.0248) (0.0205) (0.0302) (0.0338) (0.0302) (0.0324) (0.0342) (0.0324)
Constant 20034351  -4725.5585  -6844.7827  -986.3244  -3380.1637 -5706.2626  1989.4567 28516312 59581674  1838.0229  2692.968  5198.4196
(60232.5605) (48173.0965) (15365.9988) (58640.5025) (47260.6433) (14950.8908) (99426.8324) (66703.5261) (25364.8953) (92890.4518) (65087.6529) (23697.4246)
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205 198205
Groups 58517 58517 58517 58517 58517 58517 58517 58517
Overall R2 0.4076 05209 03834 0.5459 0.8904 0.9078 08843 09195
Within R2 0.3223 0.6237 0343 0.6521 0.8917 09153 0.8781 0.9293
Between R2 0.0406 0.0315 0.0766 0.0449 0.6325 05955 0.6501 0.6024
Hausman 58.0197 215.1312 1014.666 693.4032
P 0.999 0 0 0
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. HOBERBIATAD), [ZOf)) D3 SOEHUIEN LI,

%hu%®ﬂybm—wﬁﬁkbf\ﬁL%\ﬁ%%@\@iﬁﬁﬁﬁﬁﬁ%ﬁﬁ\
WHIEBRRE A b > 7 BUNWIERRRE A b v 7| EFEERA by 7 FXI-ThH D,
HEFTHE R ITF A2.1 TH D, ?E%Hﬁ%%’ﬁ:%é &L MRERICHIROLVEHEZ 5 2 T
WD A TITEREIIE R ISR R L < —H THREEPDRWVEMICSH S, LV
Lﬁ®ﬁ%ﬂ%ﬁ%&ﬂbfwéﬁ¥ﬁ5bﬁ%%®Ei%ﬁ?—V%EﬁTéﬁﬁﬁ
bDZENbnd, —HTRESE - HEICEE Uc B \XERF e 2 D7 < BAgE
%ﬁgwﬁiﬁgwo:@i5Kﬁ%%%®$ﬁﬁiofﬁ%%ﬁﬁ5?éﬁﬁ§§£
D 2 ENDND, O H BRI, MR CANE SIS BEE L72iE T —~ D H
HREENDLN, 2O L) EFETIE Wk%@ SHORFZERE R~ DS A% < R1EY
{BEFEDOHIFEBE DHME R 72E NN A FHEDEWNI KR STV D Z EWba 5,

#A2.1 WIE %@ﬁﬂﬂf“kﬁﬁ B8 SCH DNFER D BEFRME

&) @ @ ) © @ @ © ) [T (12 (14)
- - I P — PR e R EUHRE  EUBAR  ELGOR EHHAR
EWMARMWOREMROER SRR pREAER R - FRURR  make) @AY WA (IRANEE)  RADEE)  (IRANEE)
OLS FE RE OLS FE RE OLS FE RE OLS FE RE OLS FE RE
Freedom 18761.3445*** 2774.3648 5562.5393 85200.6956***  31610.6491**  45435.5579*** 49003.1715* 26122.3085 28890.7648 177.2589 180.1412 8.0252 102.0519* 132.3955% 145.3841**
[0.0439 0.0065] 0.0130] [0.0517) [00192] 10.0276] -0.0093] -0.0050] [-0.0055] (00043 [-00043]  [0.0002] 100272) 10.0352] [0.0387)
(6387.3324) (4738.7035) (4392.7521) (18618.2500) (15034.4628) (13404.8996) (28121.6734) (30159.6403) (25356.9917) (214.5548) (267.0144) (271.3940) (61.3198) (72.2169) (63.3217)
Limited freedom 10141.0088 4964.5144 533.8743 29965.2008 13445.0469 5318.7661 68641.2840** 31448.9976 9919.0565 414.8450* 121.4621 249.0752 6.9372 79.1185 53.6027
[0.0237 [-00116) [-0.0012] [-0.0182] [0.0081] 10.0032] [0.0131] -0.0060] [0.001] [00100]  [00029]  [-0.0060] 1-0.0018) [-0.0210] 1-00142]
(6281.2787) (4541.8016) (4221.6400) (18309.1173) (14409.7530) (12908.8265) (27654.7482) (28906.4511) (24513.2830) (210.9924) (255.9195) (261.9520) (60.3017) (69.2162) (60.9495)
Other freedom  -21722.3169*  £366.9067 200899 304121446 120820641 72355097 128229993 -50720345  -40ISLSTI3 6513291 1503824 829.8986% -85.9221 176.7588" 1095614
[-0.0398] [0.0153] 0.0037] [-0.0144] [0.0057] 10.0034] [-0.0019] -0.0075] -0.0060] [0.0123] 10.0030] [0.0156] 1-00179) 10.0368] 10.0228]
(7849.5639) (5686.1074) (5308.7813) (22880.4662) (18040.2866) (16246.7420) (34559.4778) (36189.4243) (30887.5202) (263.6721) (320.3984) (329.9372) (75.3576) (86.6552) (76.6956)
sales 0.0154* -0.1480*** -0.0234* -0.0039 -0.1067 -0.0003 0.6319°** 1.5481%** 0.6150*** 0 0.0007 -0.0001 0 -0.0007* -0.0002
[0.0388 1-03729) [-0.0588] -0.0025] [-0.0696] -0.0002] [0.1294] [0.3170] [0.1259] 00012l (00184 [:0.0024] 1-00116] [-0.2054] 1-0.0651]
(0.0079) (0.0277) (0.0125) (0.0231) (0.0880) (0.0335) (0.0349) (0.1765) (0.0525) (0.0003) (0.0016) (0.0006) (0.0001) (0.0004) (0.0002)
#ofresearcher2 511350 731577 190222 1004447 -1081664°* 414016 489833 10561014 49340T6™T  LTITAMC 3462t 04804 -0.0308 0.1253 -02223*
[0.2112 [0.3022] 0.0786] [0.1075] [-0.1157) 10.0443] [0.1619] [0.3547) [0.1657) [0075s]  [-01549]  [00204] 1-0.0145) 10.0588] 1-0.1043]
(7.1663) (16.1507) (9.6120) (20.8888) (51.2414) (26.6595) (31.5512) (102.7919) (43.7055) (0.2407) (0.9101) (0.4936) (0.0688) (0.2461) (0.1286)
#of PhD 908.0350*** 783.6899*** 719.9001*** -2695.1790*** -705.3389 -2082.2054***  -13136.6744*** -4117.3734***  -10779.7768***  -45.4297*** -13.7768 -15.6566** 1.165 24.4874%* 9.9199***
[0.1563 [0.1349] 0.1239] [-0.1201] [-0.0314] -0.0928] [-0.1838] [-0.0576] [-0.1509] 008041 [0024]  [0.0277] 10.0228) 10.4790] 10.1940]
(121.7865) (216.6586) (143.5338) (354.9919) (687.3917) (404.0711) (536.1926) (1378.9309) (675.6497) (4.0909) (12.2082) (7.5754) (1.1692) (3.3018) (1.9426)
R&D stock 0.0038*** 0.0152*** 0.0083*** 0.0446*** 0.0442%** 0.0445°** 0.1522%** 0.1708*** 0.1510*** -0.0001*** 0.0003*** 0 0 0 0
[0.2510] [1.0143] [0:5523] [0.7683] [0.7615] [0.7673] [0.8241 [09247) [0.8174 0038 [02168]  [-00016 1-0.0146] 10.1792] [0.0248]
(0.0005) (0.0010) (0.0006) (0.0013) (0.0032) (0.0018) (0.0020) (0.0065) (0.0029) (0.0000) v (0.0001) (0.0000) (0.0000) (0.0000) (0.0000)
gov R&D stock 0.0235 0.5157*** 0.0208 0.1228** 2.8669*** 0.1464°** -0.3838*** -2.2692°** -0.3228*** 0.0007 0.0112* 0.0002 0 0.0023 -0.0001
[0.0198] [04348] [0.0175] [0.0268] 10.6260] [0.0320] -0.0263] [-0.1555] [-0.0221] 0.0060] 10.0969] [0.0019] 1-0.0036] 10.2210] 1-00126]
(0.0167) (0.1022) (0.0168) (0.0486) (0.3241) (0.0442) (0.0734) (0.6502) (0.0702) (0.0006) (0.0058) (0.0008) (0.0002) 4 (0.0016) (0.0002)
ind-uni collab stock 0.3588*** -0.1046 0.4100°** 0.7656*** -0.8541* 0.6501*** 0.3278* -0.8464 -0.037 0.2512*** -0.1099*** 0.2264*** 0.0123*** 0.0047** 0.0125***
[0.1379] -0.0402) [0.1575] [0.0762] [-0.0850] 0.0647] [0.0102] [-0.0264] [-0.0012] [09930] 04345  [08950) [05350] 0.2043] [0.5449]
(0.0406) (0.1520) (0.0625) (0.1184) (0.4823) (0.1675) (0.1789) (0.9675) (0.2650) (0.0014) (0.0086) (0.0030) (0.0004) (0.0023) (0.0008)
Constant 3974.2995 5479.3886 2774.6481 9891.8599 20371.4381 12694.9493 80962.8529"**  -480013.8063***  -55842.8089** 41.4365 3091.0435** 35.9861 8.4976 205.1234** 38.6271
(7111.6003) (6504.3364) (5840.2363) (20729.3977) (20636.2780) (16081.9892) (31310.4266) (41397.0706) (27352.6581) (238.8834) (366.5036) (302.8704) (68.2730) (99.1248) (77.4842)
Year Dummies Yes Ves Yes Ves Yes Yes Yes Ves Yes Ves Yes Ves Yes Yes Ves
Obs. 3193 3193 3193 3193 3193 3193 3193 3193 3193 3193 3193 3193 3193 3193 3193
Groups 1235 1235 1235 1235 1235 1235 1235 1235 1235 1235
Overall R2 0.3084 0.3908 0.3612 0.6609 0.8976 0.9233 0.8087 0.9277 0.096 0.2831
Within R2 0.2875 0.4127 0.2624 0.6976 0.8968 0.9341 0.6969 0.8986 0.0638 0.2279
Between R2 02059 0.785 01394 00993 06014 05765 00916 00679 00433 00217
Hausman 32,7398 17,8581 510141 82,6771 41064
P 0.0001 0.0223 0 1 0
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. BAFEOREHADOETFN— 3 L RET 2 00E FFERICHERE LT, HEEHT212d
720, ZEMHREEZRET 2B CRIFREICSIT 2O AHEEE 2% A22 O L9
[N = I Sl L Bl D (i
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F A22 WHIED B HEE & HERTIF O LB DR IEFR

MEHEICEHE HETRF DO ZH
MREEGOHRBICE I BRELMRLZRETEIHELH
%3 (REHED)

BENE ARZRELAVHIRT —~YOEHESR

BT — < hh B REEHTE ZALAHD W7 =< hTEBRLR
BGEOBECERT DH%RL . HREARICTAS WEHT - BRI EET 2HRT — v O EMES
PF. BRICZ OO R W EEN* 28 I[C—TFD

HEDS PELIIRADERTRE BEHE - MREBE LA VHRT — <O HEES
HERTEDHTWND

EIN BRI o WS w—EBOHIRE A
EESH. BE H 55 WS IEED BOHFFRHE M E BOAE - FREIEE LG B — < 0 B hES
BLTW?
FEOONT—TFEEDHRREEXHEIE, TN EIE [t
géb EEORRE N AER A WENG - FRICEET 3RS — <O HEES

HEFHUILA Foomy Th 5,

Motivation; = 1 + f,Freedom; + f3Limited Freedom; + f,Yami; + yX; + ¢;

PERRIAZE AL T, FAF I — o THlE SN SR AIC SR n 2 8 L CoKEF X
— gy (B~ FRR, SArRREOfR k7 +—~ 2 ZADm b, Fx U
TT T G e R AR OfELR. AERNEEN) OEEECTH D, TN S B
BEREAL & 72> T D, A A ORI EIL, "R - B ZRE L2R2VIIET —~ D
HBHERHDE D H, WS - RN TOHBRNHL0E 90, BT —<RNTX 54
TRHLEMNE SN TH D, o, MFRFHIEPFHRBEHIELZEAL TWLHGEE, RN
FTFR—a VB EHEZ TWDLRREERDH L, TR ALz, 2> b — LA
Bl UCHREE, MR Fln, FTREI., PO, FF9Eo BI, FRICEA S - B
ANAE, WEsr e, &S, HEAK, HEE, Y70 I HEYI -2 ANnD
e LT, HEENRERIZER A23 TH D,

FA23 RO B RE L EFX—2 3 OBFK
(1) (2) (3) (4) (5) (6) (7)

BISiiaG  RINNEZED @/ 75— FvUTTY HR&tOE
- &35 R0
= fx < 20ME 7 B AR % A
AT - FRERE LA VT 0.169%** 0.063 -0.114%+ 0.027 0.032 0.042 -0.074
F_vOBaHES (0.063) (0.046) (0.043) (0.061) (0.083) (0.066) (0.055)
BN - AREEET 2HRT — 0.078 0.038 0.096** -0.074 0.004 -0.034 -0.066
< DEBES (0.057) (0.044) (0.041) (0.067) (0.078) (0.059) (0.072)
-0.002 -0.043 0.029 0.088 0.039 0.040 0.208%**
My —~aEHTE2ALA
(0.065) (0.047) (0.039) (0.060) (0.069) (0.062) (0.060)
~ 5 0.004 0.003 0.003 -0.001 0.000 0.007* 0.007*
FEPRE LREEE OG5
(0.004) (0.003) (0.003) (0.004) (0.004) (0.004) (0.004)
Adj.R 0.0628 0.0335 0.0153 0.00982 0.0236 0.0342 0.0283
Observations 1797 1807 1800 1799 1797 1796 1799
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