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[0.00644] [0.00601] [0.00549] [0.00508]
31  0.0168*** 0.0122** 43 0.0365*** 0.0192%***
[0.00606] [0.00563] [0.00572] [0.00529]
32 0.0145%* 0.0144%** 44 0.0297*** 0.00535
[0.00577] [0.00535] [0.00629] [0.00580]
33 0.0268*** 0.0286*** 45 0.0194%** 0.0074
[0.00560] [0.00519] [0.00723] [0.00671]
34 0.0249*** 0.0254*** 46 0.0385***  -0,0281%**
[0.00547] [0.00507] [0.00769] [0.00763]
35 0.0399*** 0.0337***
[0.00534] [0.00495] 74,027 64,440
36 0.0394*** 0.0323*** 0.251 0.338
[0.00528] [0.00490]
37  0.0443*** 0.0366***
[0.00525] [0.00487]
XK 12 OWEEBFHEROBREE I5IEHEXE, FEEX I —LEX I -FK
aty, TAMEHERA A

s HARBORIREIRITO TREMB T — 2 v 2] XY FEFHEK

M 13 REEZEER L TFP (ME 12570 [1])
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727 L. WEEFEMmO LRI, EEBOBHRFLIMH IS itk > THERMINS
PEFERZANERD EEN SRR H S5, 2D, MK 12 Ot L FkDET
T REEBFEERO b ) ICiEE B FagieaEoe Az (4) ofitEk b 1T-o 7.

21
InTFPre = a + B ln(firmagef,t) + Z BanDtenures ;15
n=4
+VXft + Tt + a; + gft (4)

fERHE R (i A3) @ 9 b AR O MEXRVZ I v Tt X B H#EEEE T (2)
DFER T, DEDO AR DORIE 95%EFHEXM % XE 15 TRRL TWw3, Fi
EER 2 EU T ORE L N THBIEEESEL AR50 9 FELUKETH Y, 16 F
TY— 717 %, Pk FE 16 FIIEEB R Tl 38~40 K TH 2 58055
b%ote, MK 14 DREEFHFROMBRLLUT V2,

M 15 REEE%EaEK e TFP (K&K A3 574 [2])
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W B ER, FOERER. SEFROBIRICONT

WEB DI FEBIM 2 &, —RIVICTIZHEEB DB FR D O, ZiciZpED
BEFEMHOMH D AMRIC R 5, X D, BFEFEH L IEEB DEIHFR. EEB DT
e BT HIRINCHHBI E K 2 B Z D728 KRIFFEC b 1 B PSR & T8k
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FEHOMEL B AR, &I —BHICX > THEE 21T - TH V. [REEEFYER & FEH
R OMELZRIFICH 2 Z L ICRFESSLETH 2, KE 16 ITE & O TH 5 HEEH
FrE R 2 &, BWICHBIIEF ICE W,

M 16 MEFH, KEHFAFR, XK FABFER O KRR

0 Obs. Mean S.D. Mn. Max.
(1) InTFP 119,852  -0.097 0.241  -4.475 3.545
(2) EEE 110,146 45714  22.693 0 138
(3) EEEFIHER 116,134  38.192 4.142 23.3 51.9
(4) REBSFHEHEK 116,174  12.711 5.089 1.2 23.9
= (1) (2 (3) (4)
(1) InTFP 1
(2) EFE -0.0087 1
(3) RESFHEM 0.0533  0.4646 1
(4) RRESFHHHEK -0.0006 0.6373 0.6894 1

s HARBORIERITO [REMBET — 25y 7] X0 FHEEK

CORICFELRDLS, (5) Rofdt%21T- 72,

46 21
INTFPsy = a + By ln(firmagef,t) + Z BiaDempages;_4 4 + Z BonDtenures 14
a=30 n=4
+yXpe + et + &5t
(5)

fiERHRE R (fliam Ad) DIESE B9 F R & (3 B8 FE DRI L 95% S HE X H
ZRURL 72K 16 E MK 17 2 B2 LIEEE OHe o e & bt AEEr ~
FFRACHICHEINS 2, L2 L. “FEERICB L T3P 30 Mok O B3I L~ FEIC
ERT 2 DI 33~38 X DOATH Y, 43 ziiz 5 L ADRRIML 25,

M% 16 #EEBVHFR L TFP (IR AL €T [2])
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BEE b g, RERFT ORI IIEIREIC X > THWNICIEK & 1 2 2Rk o HiF
7 E O MIZEE S EE T, AL B3 I3 T CICRZERRN 2 P E E DS TR &
NTW» 5720 EfEEE L 0 57 8E O Filg o EEEICHIKT 2 00d Ltk v, ZOHD
ATREME D B 2, H ARSI L AL WD W ITEE A REE T, AR LR
HEREIC X > TR I NI RAFADREE LD LR\, 2D, & 2 TIREZEFEIC
XoTH v I N2 REL ZDILHIT 5,

M ZELERBIBH R

DEDEMIM WiHDOMNE A5) 25E i1, 50RETOREL ZRU ORI
FC. ERLE FIEROHERF 21T\, BZEFERD 50 LA T OB E N RICHT - 72 H#HEGT (£
T [1]) OREEEBFHFEG & FHETFE ORI L 5% EHXME % X% 18, 19icE
EDTH B0, WEBFHERDIEDEE R XM TIR 2 2563 B FEH 40 K ©
DT FEFE B VHER 30 MR oM X W AEEAFE VR CHAI%ETH B,
—J7. EEERAS 42 L ic i B L AEFEEAKE S TET 5, &FRNEAIZS E To
HEEHER LBl 2, BIFEED EL 2 icoh, AEEICECKEAEMET 22 L
DR TE 2, HOREIZE ., BENOBERFEREEDTE. MHAOEHLE L D720,
RIS A E R S E 2 B2 LB I N5,

MF 18 B FHFE & TFP (MR A6 €7 [1], ©3EFK<50)
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MK 19 REBVFEEYHRFEHRL TFP (KR A6 7 [1]. BFEFHE<50)
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—J5. 51 MU Lo oMEENRIC L 2HEEE (£ 20, 21) 13, 50 L F o
EXRICT BHERHE K E QB 2R AR T, (¥ B ER I A EE i EE I EH %
B8, BHERIISISEERMRE R -0, R OGA. BN &2
TTICRE L EBREEOEENT TIERINT WS 20, EEHOKE X v,
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X% 20 REEBFHERHE TFP (KE A6 7N [2]. REFERH>51)
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Hl : HARBORIRERIT O [REMB T — 25y 7] X0 FHEEK

M 21 REEBVEYHRFERL TFP (KR A6 71 [2]. BEF#E=51)
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5. [EEBVFHER. THYRERL 4/ —vaV

Al £ TIXAEE B VA ER & P TR REOEEE N7 + -~V RIC5 2 5
WERBRILL 72, AEICIE, DEOEEE N7+ —~ Vv ROEFRICHDZLEINEA /N
—vavVIitG R AWEENGET 5.4 /=y a vofREEZHE L THeLNEZ LD
BB FEL SV ORFFHBAZ BEAZEBICT 2 U ToET LT, ZOBREHET 5,
HEFHTH W2 v 7 i, Bificd AL 72, ket d L 3y v 7Bl Fic &
MR EROEEB 2R L - 0EE2RbD LTS,

46 21

[nPatents; = a + B, ln(firmagef,t) + Z BraDempages ;14 + z BonDtenures i 4 p
a=30 n=4
'+YX}t+'Tt+'ai4'€ft

3)

7272 L. Patentp (3{R3EfDSt4FICHIBE L 72 FFaF o M8 TR 5 SE o5 I PR FFaT
HOHE R & Tdh 5,
BF 22 & 23 13, WAL B O RrRF R oI L 72 5 (s o X
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K AT TV (1) OFREE BSWEHXEZERLAESDTH 5, ALK E
PEVEDSG G, IEEB O VFHFERmA —E2 A 2 L ADFENPERRIC oD Iicxf L, ¥
AHEOEE, 3L A Y mEIbic X 2K THERTE v, Fraftz AT 720D AR
BEARZER L BOLEOHBE 2R o Cwd v tErzoN D,

—77. PEEHEET 4 FRE O MBI ICH A, B IR T 3 5, /(EEB DI FERID
IR EHE L THIEIC X 28R ZH L TORZIZEADEEIRE WV, T OFGERITH
L WHIERAEFE T H 2 Frat i IC R REFIRN A FARDH E YV EETEI RNV L 2R
RS 5,

% 22 (EEBVFE L RrHmr (KRR A7 =70 [1])
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% 23 (EEBFEPE L ET RS (MK AT =7 [1])
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PR U 7z R R4 0 0 Bl 2 faR B A 8 3 2 ERH R (KR A7 o= 7 v [1],
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Hl : HARBORIRERIT O [REMB T — 25y 7] X0 FHEEK

B 25 FEEE PR ER & e AR (RERAT =70 [2])
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T3 (X% 10), HHEFRFFFR — F 7 4 U A & OFBIE 2 i A8 & 3 2 HEaHRTER (X
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(M A7 =51 [4])
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filizm Al WEHEBFEFERHO 2
K Al REEFEHER
HEEBFIER Observation

[23, 24) 1
[24, 25) 2
[25, 26) 3
[26, 27) 33
[27, 28) 387
[28, 29) 1,076
[29, 30) 1,943
(30, 31) 2,832
(31, 32) 3,693
[32, 33) 4,569
(33, 34) 5,298
[34, 35) 6,291
(35, 36) 7,455
(36, 37) 8,364
[37, 38) 9,535
(38, 39) 10,502
[39, 40) 11,277
[40, 41) 11,174
[41, 42) 9,913
[42, 43) 8,135
[43, 44) 5,857
[44, 45) 3,617
[45, 46) 2,129
[46, 47) 1,061
[47, 48) 494
[48, 49) 233
[49, 50) 129
(50, 51) 92
(51, 52) 39

Higt : [DB] B35BT — & | 1 XY FHEMEK
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ffiam A3 (4) i X BHEEHES R

M#E A3 (1) Rick 2H#EHER
INTFP

(1) 2 (1) (2)
IN(EEEH, t-1) -0.0157***  -0.00710*** 12 0.0681***  (.0225%**
[0.000656] [0.000640] [0.00501] [0.00492]
1=R&D%EHE -0.00744%** 0.00227 13 0.0696***  0.0215%**
[0.00179] [0.00159] [0.00505] [0.00496]
ABLEER (t-1) 0.456%** 0.353%* 14 0.0794%**  (,0283%**
[0.00770] [0.00714] [0.00503] [0.00495]
In(D2EFEw) -0.0411%**  -0.0124%** 15  0.0825***  0.0317***
[0.00191] [0.00198] [0.00506] [0.00500]
REESEGEMER 4 0.0162%** 0.00234 16 0.0860***  (0.0335%**
[0.00519] [0.00510] [0.00510] [0.00503]
5 0.0178*** -0.008 17 0.0831***  (.0313%**
[0.00520] [0.00506] [0.00519] [0.00510]
6 0.0333*** 0.004 18 0.0811***  0.0242%**
[0.00516] [0.00502] [0.00532] [0.00523]
7 0.0388%** 0.00213 19 0.0841***  (.0234%**
[0.00513] [0.00498] [0.00554] [0.00540]
8  0.0466%** 0.00735 20 0.0930%**  0.0270***
[0.00512] [0.00500] [0.00592] [0.00571]
9 0.0534%** 0.0135%** 21 0.0813***  0.0240%**
[0.00510] [0.00498] [0.00599] [0.00580]

10 0.0594***  (,0148%***
[0.00511] [0.00499] Observation 74,027 64,440
11 0.0647*%*  0.0179%** Adj. R2 0.254 0.337

[0.00504] [0.00493]
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A4 (5) Ric Xk BHEEHEE
ME A4 (5) Ric X BHEEHER
InTFP
(1) (2) 1) 2
In(fe£ 84, t-1) -0.0177***  -0.00904*** FEESR 4 0.0175%** 0.00327
[0.000691] [0.000664] [0.00519] [0.00509]
1=R&DE -0.00775%** 0.0018 5 0.0200%** -0.00637
[0.00179] [0.00159] [0.00522] [0.00508]
ABLR (t-1) 0.461%** 0.355%** 6  0.0361%** 0.00488
[0.00770] [0.00713] [0.00521] [0.00508]
In({ZEF D) -0.0410%**  -0.0115%** 7 0.0421%** 0.00255
[0.00192] [0.00199] [0.00522] [0.00509]
REBER 30 -0.00148 0.00474 8  0.0506%** 0.00767
[0.00645] [0.00603] [0.00527] [0.00516]
31 0.00648 0.00989* 9 0.0574%** 0.0129**
[0.00610] [0.00569] [0.00532] [0.00521]
32 -0.000158 0.0110** 10 0.0640%** 0.0140%**
[0.00587] [0.00547] [0.00539] [0.00530]
33 0.00757 0.0235%** 11 0.0704%** 0.0173%**
[0.00575] [0.00537] [0.00541] [0.00532]
34 0.000875 0.0183*** 12 0.0744%** 0.0224%**
[0.00568] [0.00531] [0.00546] [0.00538]
35  0.0109* 0.0241%** 13 0.0775%** 0.0230%**
[0.00562] [0.00525] [0.00555] [0.00548]
36 0.00519 0.0197*** 14 0.0895%** 0.0318***
[0.00562] [0.00525] [0.00561] [0.00555]
37 0.00471 0.0202%** 15 0.0955%** 0.0380***
[0.00565] [0.00528] [0.00571] [0.00565]
38 -0.00381 0.0145%** 16 0.102%** 0.0431***
[0.00569] [0.00533] [0.00582] [0.00576]
39 -0.0100* 0.00795 17 0.102%** 0.0435%**
[0.00575] [0.00538] [0.00597] [0.00588]
40 -0.0127** 0.00557 18 0.102%** 0.0402*+**
[0.00584] [0.00548] [0.00618] [0.00608]
41  -0.0108* 0.00361 19 0.109%** 0.0441 ***
[0.00600] [0.00562] [0.00646] [0.00631]
42 -0.0139** -0.0028 20 0.121*** 0.0524 %
[0.00620] [0.00580] [0.00688] [0.00666]
43 -0.0276***  -0.0147** 21 0.115%** 0.0588***
[0.00651] [0.00607] [0.00712] [0.00690]
44 -0.0374***  -0.0308***
[0.00709] [0.00658] Observation 74,027 64,440
45  -0.0495***  -0.0301%** Adj. R2 0.256 0.340
[0.00798] [0.00746]
46 -0.0272*%**  -0.0628%**
[0.00834] [0.00821]
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filism A6 REFITHT o 72% v I i X B HER
K& A6 EEBFHER. BmER L £EE (BEFERHT)

InTFP
Age<50 Age=50 Age<50 Age=50
(1) (2) (1) (2)
In(fEE 8%, t-1) -0.0175%**  -0.,00328%*** TiEhREN 4 0.00628 0.0127
[0.00107] [0.000746] [0.00579] [0.0377]
1=R&DE/E 0.00831%** 0.000285 5 -0.000988 0.0687**
[0.00246] [0.00183] [0.00588] [0.0333]
AELE (t-1) 0.337%** 0.313%*** 6 0.0119** 0.00879
[0.0115] [0.00799] [0.00600] [0.0312]
In(ZEF ) -0.0137***  -0.00702* 7 0.0105*% 0.0523*
[0.00330] [0.00387] [0.00613] [0.0300]
REEEFH 30 0.00542 -0.0139 8  0.0214*** 0.00631
[0.00694] [0.0210] [0.00632] [0.0296]
31 0.0139** -0.0622%** 9 0.0275%** 0.00462
[0.00658] [0.0196] [0.00651] [0.0293]
32 0.0168%** -0.00145 10 0.0334*** -0.000225
[0.00638] [0.0184] [0.00678] [0.0291]
33 0.0240%** 0.0454** 11 0.0420%** -0.00745
[0.00632] [0.0179] [0.00688] [0.0290]
34 0.0140** 0.0713*** 12 0.0405%** 0.000378
[0.00630] [0.0177] [0.00705] [0.0290]
35 0.0207*** 0.0710%** 13 0.0456*+* -0.00253
[0.00633] [0.0175] [0.00737] [0.0290]
36 0.0147** 0.0809*** 14 0.0533*%* 0.00314
[0.00640] [0.0175] [0.00758] [0.0290]
37 0.0111* 0.0833*** 15 0.0674%%* 0.00231
[0.00655] [0.0174] [0.00791] [0.0290]
38 0.000701 0.0845*** 16 0.0734%%* 0.00283
[0.00676] [0.0174] [0.00831] [0.0290]
39 -0.00734 0.0834*** 17 0.0800%*** -0.000541
[0.00696] [0.0175] [0.00881] [0.0291]
40 -0.0163** 0.0856%** 18 0.0784*+* -0.00374
[0.00729] [0.0175] [0.00950] [0.0291]
41 -0.0141* 0.0833*** 19 0.0828*** -0.00228
[0.00776] [0.0175] [0.0104] [0.0291]
42 -0.0407***  0.0848%** 20 0.0721%** 0.00654
[0.00849] [0.0176] [0.0118] [0.0292]
43 -0.0444%*%x 0. 0774%** 21 0.0978%** 0.00491
[0.00938] [0.0177] [0.0124] [0.0293]
44 -0.0769%**  0.0715%**
[0.0112] [0.0178] Observation 30,536 33,904
45 -0.0689***  0.0718%** Adj. R2 0.387 0.428
[0.0137] [0.0181]
46 -0.0774%**  0.0493***
[0.0143] [0.0185]
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filiam A7

MR BT FEm, g Ei L FaT
MR B SR, BhER L FET

Xz A7

Al, RobotBg &

R HBRAE SERSI A P SRR CRLUE
1 2 B @ @ @ (3 @
IN(E#£E#, t+-1)  0.655%** 0.609*** 0.136%** 0.0872*** BiER 4 -0.317%** -0.296%** -0.0575%** -0.0533***
[0.00552] [0.00570] [0.00174] [0.00136] [0.0413] [0.0427] [0.0130] [0.0102]
1=R&DE}fE 0.438*** 0.390*** 0.0213*** 0.105%** 5 -0.579*** -0.528%*** -0.109*** -0.0804***
[0.0133] [0.0137] [0.00419] [0.00330] [0.0412] [0.0425] [0.0130] [0.0101]
AFEEHE (t-1) 1.595%** 0.988*** 0.192%** 0.230%** 6 -0.742%** -0.668*** -0.148*** -0.101%**
[0.0582] [0.0601] [0.0183] [0.0143] [0.0415] [0.0428] [0.0131] [0.0102]
In(EEE i) 0.0898*** 0.0308* 0.00641 0.00993** 7 -0.880*** -0.774%** -0.181%+* -0.117***
[0.0163] [0.0169] [0.00514] [0.00404] [0.0416] [0.0429] [0.0131] [0.0103]
WEEFH 30 0291+ 0.329*** 0.0728*** 0.0388*** 8 -0.897*** -0.788*** -0.205*** -0.108***
[0.0511] [0.0528] [0.0161] [0.0128] [0.0421] [0.0435] [0.0133] [0.0104]
31 0.354*** 0.409*** 0.0729*** 0.0449*** 9 -0.952%** -0.848%** -0.225%** -0.106***
[0.0482] [0.0498] [0.0152] [0.0121] [0.0425] [0.0439] [0.0134] [0.0105]
32 0.489%** 0.538*** 0.121%** 0.0762*** 10 -0.968*** -0.872%** -0.228*** -0.108***
[0.0464] [0.0479] [0.0146] [0.0116] [0.0432] [0.0446] [0.0136] [0.0107]
33 0.477*** 0.554*** 0.123*** 0.0695*** 11 -0.970*** -0.894%** -0.233*** -0.105%**
[0.0455] [0.0470] [0.0143] [0.0114] [0.0434] [0.0448] [0.0137] [0.0107]
34 0.530%** 0.621*** 0.128*** 0.0759*** 12 -0.974*** -0.914%** -0.257*** -0.0945%**
[0.0449] [0.0464] [0.0141] [0.0112] [0.0439] [0.0454] [0.0138] [0.0108]
35 0.559%** 0.670*** 0.136*** 0.0826*** 13 -0.915%** -0.863*** -0.262%** -0.0891%**
[0.0444] [0.0459] [0.0140] [0.0111] [0.0448] [0.0462] [0.0141] [0.0110]
36 0.593*** 0.707*** 0.152%** 0.0811*** 14 -0.919*** -0.895%** -0.265%** -0.0835%**
[0.0445] [0.0460] [0.0140] [0.0111] [0.0453] [0.0468] [0.0143] [0.0112]
37 0.617*** 0.757*** 0.174%** 0.0834*** 15 -0.927*** -0.890%*** -0.263*** -0.0988***
[0.0446] [0.0461] [0.0140] [0.0111] [0.0462] [0.0477] [0.0145] [0.0114]
38 0.628*** 0.756*** 0.182%** 0.0829*** 16 -0.842%** -0.815%** -0.250%*** -0.0743***
[0.0450] [0.0464] [0.0142] [0.0112] [0.0470] [0.0486] [0.0148] [0.0116]
39 0.642%** 0.748*** 0.180*** 0.0861*** 17 -0.770%** -0.764%** -0.257*** -0.0545%**
[0.0454] [0.0469] [0.0143] [0.0113] [0.0481] [0.0497] [0.0152] [0.0119]
40 0.649%** 0.749*** 0.188*** 0.0790*** 18 -0.779*** -0.731%** -0.239%** -0.0612%**
[0.0462] [0.0477] [0.0145] [0.0115] [0.0497] [0.0514] [0.0157] [0.0123]
41 0.575%** 0.660*** 0.194%** 0.0590*** 19 -0.781%** -0.709%** -0.246%** -0.0680***
[0.0473] [0.0489] [0.0149] [0.0118] [0.0518] [0.0535] [0.0163] [0.0128]
42 0.557*** 0.621*** 0.184%** 0.0447*** 20 -0.731%** -0.644%** -0.258*** -0.0606***
[0.0487] [0.0504] [0.0154] [0.0121] [0.0547] [0.0565] [0.0172] [0.0135]
43 0.613*** 0.621*** 0.217%** 0.0439*** 21 -0.894*** -0.828%*** -0.295%** -0.0596***
[0.0509] [0.0526] [0.0160] [0.0127] [0.0568] [0.0587] [0.0179] [0.0140]
44 0.583*** 0.604*** 0.201%** 0.0439***
[0.0549] [0.0567] [0.0173] [0.0136] Observation 68,734 68,734 68,734 68,010
45 0.609*** 0.688*** 0.232%** 0.0351** Adj. R2 0.556 0.508 0.279 0.441
[0.0619] [0.0640] [0.0195] [0.0153]
46 0.890*** 1.053*** 0.288*** 0.0951***
[0.0661] [0.0683] [0.0208] [0.0164]
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filizm A8 “FHE &
& A8 (EXBFHFH. BectE e FaES

FHES
1) 1)
IN(EEEH, t-1)  0.0168*** HinEH 4 -0.0058
[0.00104] [0.00723]
1=R&DE#E 0.0376*+** 5  -0.00725
[0.00269] [0.00730]
NELHE (t-1) 0.634%x* 6 -0.00156
[0.00991] [0.00750]
In({2E £ ) -0.0316*+** 7 0.00822
[0.00290] [0.00771]
HESER 30 0.0538%** 8  0.00932
[0.0125] [0.00793]
31 0.0842%** 9  0.0173**
[0.0121] [0.00797]
32 0.0752%** 10 0.0266***
[0.0115] [0.00803]
33 0.110%** 11 0.0467***
[0.0113] [0.00793]
34 0.115%** 12 0.0577***
[0.0111] [0.00799]
35 0.132%** 13 0.0817***
[0.0109] [0.00805]
36 0.152%** 14 0.0955%**
[0.0108] [0.00809]
37 0.168%** 15 0.109%**
[0.0107] [0.00824]
38 0.175%** 16 0.123%**
[0.0107] [0.00833]
39 0.182%** 17 0.132%**
[0.0107] [0.00851]
40 0.195%** 18 0.146%**
[0.0107] [0.00877]
41 0.202%** 19 0.150%**
[0.0108] [0.00912]
42 0.200%** 20 0.150%**
[0.0110] [0.00962]
43 0.199%** 21 0.135%**
[0.0112] [0.0100]
44 0.189%**
[0.0117] Observation 42,053
45 0.185%** Adj. R2 0.367
[0.0124]
46 0.181%**
[0.0128]
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