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How Does Technological Convergence Influence Firm Performance?:
A Case Study of Automobile Firms Adopting Aircraft
Technologies

Junwoo Park - Seongwuk Moon

Abstract : We investigate the effect of technology convergence and spillover on firm
performance. In doing so we specifically examine how automobile firms adapting aircraft
technologies perform in stock market and product market. In order to use technology
convergence and spillover, we investigate the patent citation relationship between aircraft
and automobile related patents and construct the measures on automobile firms’
adaptation of aircraft technologies. We also measure automobile firms’ performance based
on market value of firms in the stock market and revenues in product market. We find
that the market value increases as automobile firms use the knowledge of aircraft
technologies more. However, there is no relationship between the use of the aircraft
technology and the revenue of automobile firms. This suggests that the use of advance
aircraft technology plays a positive signaling role in financial market while it is not

associated with generating revenues in product market.

Key Words : Technology convergence and spillover, Technological relatedness, Patent

citation, Aircraft technologies, Automobile firms
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of 7lEA A9 o]go] WAt g Qleto] WS a7 EoF P AuA
(relatedness)ell 71Q1gkc}. o] F EoF b 7|&4 A#ddo] =S5 2

Grs] dojup o & FEEdE WA o] HE A Ao AHdS A Aol ZFA AL
ol 2 A 7FA] 2 (dimension)ol]l o]&] A AW (Breschi et al., 2003).

A A= A2 o] A (proximity) o th. A4 8] 42 Sk ZmAR0] AvE,
o)y Sk o|wshA] %2 oy 7 7R vrol Xtk (Breschi et al., 2003). 714
2 2H(cluster) & ©l-&stAY FHAA A VIHEEZTH AMEE Ve e 9
MEE5E S8 iy 35S @ 5 Ak (Antonelli, 2012; Atkinson & Stiglitz, 1969;
David, 1975; Malerba, 1992). &3k 7]do] B F3F 7|2 ‘A2 2] o]H-A(externality) ¥}
dF g R Qlsle] 150l HF3k o 3 V)& o mEkA Yokttt uE V&) g
5 2t} (Griliches, 1979; Henderson & Cockburn, 1996). ©]i= 7o) HF3k 7]%o]
7ol om3t BA R gefg 7s4 el 232 k= Blot (Breschi et al,
2003). =, 719 2o Qe 7 7w vE Vo] d3Fe W Aotk & <
TFoAME a7 71 Asak 71 1Fe] ed Sgitnt ofyel k] oF ey
o= Qlgte] WAEh= =& A A A0l 7] APOoRFH ApEA AAYGoR Y
=X 29 ol gs FXgthE AR 23S vt

T WA= #249] F%54 (commonalities) o] th o] o] 3 7]&x|4o] algo
Lok 7 7] 7] okl TYUg FYLAEA AEgire
2003). Penrose (1959)¢} Teece (1982)%= 7190l Bgk &5d o] &3 A F
o] pFA 7t #AlN wiste] =olkth o5 e f3 9 X2 g 71H] o] g9
Zlzmoll AR E R 7]l SaldEo] g 7HA| o] Vs EIthal Tekivh 1
A 719 H 2o gk BEE AR o= el A
dEs T vk FEsinh

npAEke. %] 2] 9] A} H A (complementarities)©| tF. A H A Q] X 2] 5L o] Hofo
A FEEo MRS Badhs 98-S FAdth oY d vleA Ao AL F Tt
A oo 7l 1He] ARl B EE 7
A& Eofof gtth= F o do A 7IRIgt) ) V9 E
o] Ag BRAd VEAA Y 5 vWHHA AXA R TjeA A dHd s = U
7tk (Breschi et al., 2003). A=, 7|HE2 h4e 79 AFH Z2A 20 &85t
= ERog AsHAAC 74eS sEete =EetE Aoltt (Arora & Gambardella,
1994; Bresnahan & Trajtenberg, 1995).
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ZUo|t} (Farjoun, 1994; Markides & Williamson, 1994; Robins & Wiersema, 1995). =,

71 AL 5 AR Atolo] Ao R st wAEE AP i Alv
A gfel] 245 wrgo] YA (Tanriverdi & Venkatraman, 2005).

FE7] AP AsAR AR A4 Y] Al 7EA] Akdell A Ast Al AdkE o] Sl AA,

7] 7193 s 7S AR JEaAE AU S 2HE dA 5k /‘]Lixl i

e Eote] 7 Ak Frell 71sA 240 =he Ale & 5 AT

(Eriksson, 2000). 4, &-37] 71&€3 A5} 7]e SHE Hololx FEHS Helth

T 4w ot} AxEst So) Hoha 25 Sy Bols ¥7d)

_L/

Folol| A= 7] A& 8Hmechanical engineering)oll <3tth 18|22 F 4

o1 T b

& A Qe sATO R A7, AR, 24 5 )Een A 3T R F
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S N R R
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I QO] FEo] =Y F AU, e AVE ojdHY st =d & AU ©]
=2 Ao s F3 AgE o H dxEAT FF HEAA 7]se SUVe
w AT, 2x2 Ald Tl 48 1 o5 WErAA 7] 7ss AsA
&-g-gk AlE| = 8] AT} Chrysler Group, Jaguar, Mercedes-Benz &% T2 At
A AZQA = BB 2HA 71EE w5)ske] ARE-skaL Atk BorgWarnerAbe] ZAtel w2

WA A A A AE=Fel]l AFEE B|H ZA (turbo charger)”F 200019l 7.65¥ % 7|7}
ARE-E Lo, 20051 ol = 9.81¥ R 7§ 7} AF8-¥ AT} Honeywell International-2 20191
HAl 28 55H(light vehicles) & 38%7F E]HE. 24 (turbo charger)E “2s)a] 2t
Aetdeh w3k 235k Ak o] wjAZl 5 Automotive News:= 2014 ovjUdS



Fato] RE AFR AzGAT] AN 27)F Fole vl Yol Ae] Aol 1Y A

than FAs,
AR gg7) st AR A /)EH TP gel A% 284 (product

market proximity)©] "]-$- St} (Bloom, Schankerman, & Van Reenen, 2013). & 7]<}
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Aol 53519 A9 dA7IeF 299, 18 AR 5] g JEE 2FsHaL JJorn=E
7|eA] A e o]%S Felaly] uig- &5ttt (Hall, Jaffe, & Trajtenberg, 2005). £3]
Verspagen (1997)> A&z AFgolA 337] 4abe] 585 wol Ql&atal vk s
AFA o2 AABHA T

wEbA 2 9= T3 (intangible) 71EA 29 o] WS S48 fl8] 53 8D
AL gt FAHSR F /A UFES E8oto] 7eA ] ojds FA ¢ A
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AbsAF 71]de] 183k ] B 539 saxE SA4H 58 &
== A vl8(forward citation) S5 o]-&38te] S48 5319 A4 Ax= &
285 =1 (Jaffe & De Rassenfosse, 2016; Trajtenberg, Henderson, & Jaffe, 1997).

54 557 vE 5350l o] ol JAE8EFSF L 53819 JA7E FokAl= Ao
2 5 v AT @ﬂ%oﬂ 7IhS i Aotk ol & Edl Absat 7ol &E-

Fol AT Aol MAE JFe ZHe

ol FE Mk, A A /199 ve) AFEF V10T AOR JFHBE
199l A7 o) e RIEkE A F STk mekAl Z19de] AAFeIL A% A

2} 4k ,
& ¥4 7)< (existing prerequisite technology)2] W97} &35 = Aoz s 4= ¢l

ohomebd @7 71EA4S ol B3 AR /9L /AT SR B4 7]
Qu v $98 A4 & Qe /HsAe] =vh (Eriksson, 2000). WO FAE]
& 9 582 ¥ol BHRTH, 454 /149 3] 1EA49 BEL 7]

Ao APAAE AN Acleh, GeA e T A el E2 A

LD AER 7190 B3] 1% AguIFel 525 1 /149 AR} B
Zelt.
A2 AR 71400l g F FFY) 7140 FaEst 2% 1 719 A7)

=5 Aot
Z1Eago] 71959 AL @ fdAw FEo] mXE= ko] ZHS g AolA
Bernstein and Nadiri (1998)+= 7]& 9 g2 213 =

} 5
=5 REAROIA 719 ARk SRt A AFedr 3371 A Y1) AE

208 71=84dT 259 3%



b Ak Vs AxsteE V)Eoletd, 2 g83t= VY E
S 714 AE=A A9 (first mover) Fi= 7144F vl 9] (comparative advantage) S %
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7Vd2-2 0 =}

1. 4% #24 A= (Identification Strategy)

A% 54 Z 2 (identification strategy)< &< ¥ =(outcome variable), =8 = HH
(variable of interest or causing variable) % & #|®¥<=(control variables or covariates)
= Ao Festil, TEWMFS Fo YW AARHAE A HW )9Sl
2 (source of identifying variation)el] th&t B 5 &85}l o]
w2 A At 7IHES A sk AS on gttt (Angrist & Krueger, 1999).
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Hfixed effect) & EAI5t7] &olstttar FATFEHA7] wiiEo|th,

AR, B A= An A A2 (The National Bureau of Economic Research, NBER)
o] 53] Ho|EE ARE3th AnAAAdT A 53] AR7F AakstE 7] Al A 197610 -
Y 20067H4 "= 53 J(USPTO) 55% 535 tde=m 53 <18 A& &4
ste] dlolE el =, Ao R dEFH (citation received) 53] EHE3} Q&3
(citation made) 53] H=g5 &&ato] A& #WAE AESE 5 IA st glom,
2 719 2 ARl gk ARE AEstal dvk 2 ATtelA = FET] ok SIC
code 3-digitoll Al 372(aircraft and parts)E AF&3ho] Ao shoh(MF Fof=+= 3721,
3724, 3728% (Estslt}). AbsAF o= SIC code 3-digit % 371(motor vehicles and
motor vehicle equipment)& AF8-8HH Al Fok=+= 3711, 3713, 3714, 3715, 3716
et Ar|AAAT 4 53] dlo|E o] 2o A 7] B Absat B 7|gE= vhotd
ZI9E2 102709 7o g & 7I3F &<k F 1,580709] #SA7F EA) g

=4, & A= 53] vlolgulolzdlA Ade 10270 7IHEe AT vd W
Thomson ReuterAl2] d]o] € #]o] 222l Datastreamol| Al FE3FA ) & il

& A #7FA] (market value), "l1Z= < (net sales), &AF:Htotal asset), &3-77HHE])(R&D),

i
Y
T

O

394 (employee), AHLX]Z(capital expenditure), <=¢] % (net income)°]t}.

AR, An AR AT 7] B sk B 58] B 719 553 Datastream
719 555 i g A, ASAE Q18] A A3 A Sl whet 7] Aol 7t
AR APTEA] W] A F 3809 719, 336319 A ET HEH S oH, vy
Aol A9 T 67709 719, 74531 AE7F ASEH AT 1Y #d A4S Aol = 270
] ol AAIE S BRE SRR AT7EA] Es viEe] WL 1dRt V5 VeSS
Xﬂvﬂf?}‘jr. 1A% %?‘ﬁ“’?ﬂ A7EAI] - 2 F HlolB7F 33709 7144, 3310 #=
< dlelE7F 6470 719, 74270-& 2 Aol ARSI T

i
fas
o
i)
=
iy
%
i&
oﬁ
N
N

PN
3. W

B oope) o FHua J19e AR AT B vies 7 7de] Amd A2
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sk Zlo|th, 1822 53] B 53 A7F 2Ae FEHd(c
ol e}, ol ¥|I&H 5’3% AT AWQl-8(citation received)oll a3
118 (citation made) 3+ Zloltt. =, 53] B9l 182
5] A7} 53] Bgl 13y 7]§(technological antecedents) S & Aot} (Jaffe
De Rassenfosse, 2016). ©]&]st 53 Q&2 A2 HIE Akl HA 7|55
g3t (Hall, Jaffe, & Trajtenberg, 2001), Hol7} 71+2] 2HH(diffusion) S F4 &
Atk Garfield (1955)% 918 ¥A= ‘OPO]E]‘H«] A9l (association-of -ideas index)’ %
S Fsta A5k 53 918 4 (citation analysis)< 22 oA 2HEH )
=, ol& F3t Y 5359 7]=A = (technological impact)¥} ZA14 714
(economic value)E Fold 4= 9lom 7<% thokA (technological diversity)¥} 7147

2] (technological distacne)E 3}2+st 4= lt} (Jaffe & De Rassenfosse, 2016). & 1+
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B oo 9 =YW (variable of interest):= 37| 7|& & Lo|th B AT
W2

A GB7) 7% BEEE S A5 A b WEES AT e Fa
BUE AR 199 327 Ba 55 94 nFelnk o] W A AEH /19
o] 54 dmdz 299 A 5552 2, o] Y149 54 557t Q8 53
5 ZolA 7] 7199l Bk sk MFS 24 Ao, FALORE AR

7140l o183t g7 B 535 5 F 2l (backward citation) 342 Y A
ojt}, o] Wgho] E4-5 Asat 7|o] =93 53] E0] 7] #4d 7|ES vl
A7t =ve 2SS vt}

Xif = Ny = Nyt 100% (1)
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Trajtenberg et al., 1997). A= 7]4o] A&
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fynum,air

= N;

it

[N+ (2006 — T+ 1)]]
71%0] 7% @712 doll S E st ARAA g 1 Bk 71 A
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| 252 453 7|9
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d-gshaith(el S &% Hall et al, 2005). 18|22 & A% olg F WHFEE AT
o =4, THErE 719 rRe 5aE FrHA R wrty] Hs) ARgstH, 71l
Al el Wi Bi=E A f8l AR AE AlES ARSI AL AE WS

olstA a}7] fla 21grE A , AEAlE,
il Folo)2 0 B s 7HE A5 Este] We d Wagke] 15 Yok
Agetdar, Aggho]l 279 Afole 002 AYsit. 2adgow s FAuSs
9] Aggk2 = (elasticity) & 2w gt}

<E 1> 72X SHAHT (64742 7|, 1980-2006)

H 7N 3t gk gk F=A3
Q1-8-1]Z(%) 742 0.72 0.00 50.00 2.33
Z8% 742 0.07 0.00 1.16 0.12
FAHATAE 742 1.44 0.00 30.01 3.15
A7 FA] ($million) 331 8,433 2.75 105,961 16,341
m} & o} ($thousand) 742 18,955,042 46 191,980,728 34,000,000
Z531F0NF) 742 63 1 936 120
%22 HS$thousand) 742 22,470,434 1,346 309,788,047 50,400,000
A7) ($thousand) 742 720,030 0 8,000,000 1,420,531
THEF(H) 742 67,226 7 466,938 96,030
ML) Z ($thousand) 742 79,712,608 0 3892069000 337,000,000
4201 9)($thousand) 331 10,900,000  -155243.000 597,033,000 65,100,000

<G I>S AA dlelEle] 7 & EAFelth ZF WG] BARS 64718 AEA 719S
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& el AR HlolE = B 550 ® 538 tide
2 AHEAk 7190 180 EH 200697H4 S5 F 53
Foto] 2= E YR Aot <2 1[>oA & F 9ol AHExat
53] o AAH R S A P_oltﬂ, 53] 19954 o] F28}
Aolct. o3k FAl= Alﬂol AG= Agat 71950 A4S T8 719

%7}8}3 A= FAS AlAFSEEE 200619 7H7RE
8 & 57 #49] Z:Li—s}b AL 5357t 249 F S E5H7PMA AApIRte] A st
B2 WAehHs dudsd mjielth = 20061l xiske] e 55 557
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st F7HAI7IH, ol dE7] Vs AEHlT S Al 7Y SAd 71 A
(endogeneity) o] EATHS 7F=s] AlALghT)

<E 2>° 2FH 5)E 719 A Z I (firm fixed effect) S WH33 & a37] 7]& <
BHFe] EvE FAT otk 712 BEES FAHS QA & F ARl U] V=
= A54om giets AEA 7Y A 7HERE =0 7] 53 8 AR A
= GF0.012)0]H o] A7]= SHAE FoFFel A fFon]sith. A A o2 18

Z 7} °F 101 million $ &7}t

8 A=7E 71 7HAel vAE Zas 1Y 8 &d ool Al g 9E
Avt FAAEES WAt A zbel7) vt ((3), (4) R (5)). AlIRF A o] FAIA 4
FH(contemporaneous)S & AsH7] 918l AlZF GW|(dummies) ®E 283t 450l

Ly
AE Aes AR Fovd Fo] ZdE HeolH (0016), )18 A= &= 7]

’

2AEH meE Fre 04 HAE A EQ E(percentage points) & 7}gHck

(6)2 Ao g7 ¥ (random effect model) S o]-&3te] Q1§ =] g3E FAT 4
ojth. doEy R 7Y nARHRE BAH R et FAN 719E W] W
T AEE 1Y F Ao W A P vjaste] dddoly 727 7= A
AE HolE F Q) 918 A5 EAH R Fou|at (0.009, 10% FolFa)E 1
ojw], T 37 A Y] - vlaste] 18 Axo] vt vk S ARG 1

Rt ddiF o At FrjEe Ay &) 7 28 =S 4 75
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<E 2> 2AZH|F0| AEItxlof o|xl= d& JHH 1-1)

@) 2 3 (4) (5) (6)

regression OLS FE FE FE FE RE
ol gm= 0.0183 0.0121* 0.0158* 0.0121* 0.0158* 0.0093*
(0.0128) (0.0050) (0.0065) (0.0053) (0.0067) (0.0049)
E 0.8252 0.8405* 0.7695* 0.8405** 0.7695* 0.9423*
(0.0615) (0.1397) (0.2124) (0.0670) (0.1186) (0.1602)
o1 ] -0.0302 -0.0309* -0.0203 -0.0309* -0.0203 -0.0476*
(0.0184) (0.0149) (0.0171) (0.0144) (0.0134) (0.0204)
ERSPPs -0.1701** 0.2225 0.3114 0.2225 0.3114 -0.1935
(0.0642) (0.2469) (0.2328) (0.1165) (0.1175) (0.1458)
PR 0.0426 0.1730* 0.1385 0.1730* 0.1385* 0.1002*
(0.0419) (0.0800) (0.0712) (0.0680) (0.0612) (0.0569)
o) 0.0824* 0.0415 0.0300 0.0415 0.0300* 0.0424
(0.0122) (0.0088) (0.0104) (0.0101) (0.0108) (0.0083)
N 331 331 331 331 331 331
R-sq 0.872 0.74 0.79 0.956 0.962 0.864
R=hl No Yes Yes Yes Yes No
dxgu] No No Yes No Yes No

TEUTE A7HA S 2oagh

#3% = Standard Error/* p<0.10 ** p<0.05 ** p<0.01

OLS % FE ¥ E9] Standard Errori robust VCE; RE 289 VCE= 719 cluster &3 117
. (2) ¥ (3)% within estimator ¥ o2 uA Ty} F4

. (4) 2 G)E 7Y 2 dx geEsE kgt OLSE o] &8te] nA gy 4

RE®¢] R-sq+= Overall R-sq
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<Z 3> ZELEJI A|EJIAo o|x= A& (7HH 1-2)
1) 2) 3) 4) (5) (6)
regression OLS FE FE FE FE RE
zaw 0.0274 0.006 0.0159* 0.006 0.0159* 0.0086
(0.0152) (0.0058) (0.0073) (0.0064) (0.0070) (0.0079)
R 0.7997 0.8278"* 0.7447+ 0.8278* 0.7447 0.9262+
(0.0646) (0.1370) (0.2092) (0.0667) (0.1183) (0.1573)
o1t b -0.0249 -0.0282* -0.0135 -0.0282* -0.0135 -0.0432*
(0.0225) (0.0165) (0.0154) (0.0161) (0.0153) (0.0231)
ojqn -0.1509* 0.2129 0.303 0.2129 0.3030 -0.1869
(0.0640) (0.2448) (0.2250) (0.1167) (0.1162) (0.1441)
4uA % 0.0366 0.1776* 0.1451* 01776 0.1451* 0.1038*
(0.0435) (0.0804) (0.0715) (0.0685) (0.0617) (0.0563)
PRRPS 0.0824 0.0420% 0.0313* 0.0420 0.0313* 0.0430%
(0.0123) (0.0091) (0.0109) (0.0103) (0.0110) (0.0085)
N 331 331 331 331 331 331
R-sq 0.874 0.753 0.79 0.956 0.962 0.8647
E-i=hd No Yes Yes Yes Yes No
HEG | No No Yes No Yes No
TERTFE A7HAY 238k
23 = Standard Error/* p<0.10 = p<0.05 ** p<0.01

OLS ¥ FE 28 %9 Standard Errori= robust VCE; RE 28 9] VCEE 719 cluster &3} 11d
. (2) 2 (3)& within estimator'}2] o2 A &3} FA

(4 2 BG)E 7Y 2 dE guEsE Bkds OLSE o838t nA gy %
. RE2] R-sqgi= Overall R-sq
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<E 4> FHITRETIt AE7HA0 bl A (7t 1-2)

@) 2 3 (4) (5) (6)

regression OLS FE FE FE FE RE
0.5468 0.2302 0.6287* 0.2302 0.6287* 0.247
FAHZAE
(0.3657) (0.2096) (0.2393) (0.1796) (0.2060) (0.2705)
FR 0.7975* 0.8224** 0.7318* 0.8224* 0.7318"* 0.9232%*+
o (0.0642) (0.1365) (0.2066) (0.0662) (0.1169) (0.1586)
-0.0273 -0.0265 -0.0094 -0.0265 -0.0094 -0.0429*
AT
(0.0216) (0.0177) (0.0162) (0.0169) (0.0168) (0.0237)
£oy9] -0.1456* 0.2195 0.3285 0.2195* 0.3285"* -0.1821
TEET (00649 (0.2443) (0.2256) (0.1160) (0.1159) (0.1451)
- 0.0379 0.1762* 0.1399* 0.1762"* 0.1399* 0.1025*
AR Z
(0.0429) (0.0795) (0.0694) (0.0678) (0.0604) (0.0565)
ool 0.0822%+ 0.0421** 0.0307"* 0.0421** 0.0307 0.0429"
s (0.0123) (0.0089) (0.0107) (0.0102) (0.0109) (0.0084)
N 331 331 331 331 331 331
R-sq 0.873 0.74 0.792 0.956 0.963 0.8643
7194 No Yes Yes Yes Yes No
PEh=t= kel No No Yes No Yes No

1. FEUFE A7) 2%k

2. ¥ %= Standard Error/* p<0.10 ** p<0.05 *** p<0.01

3. OLS ¥ FE 28 E9] Standard Errore robust VCE; RE 2382 VCE+ 7149 cluster &3 118
4. (2) ¥ (3)2 within estimatoril2| .2 1433} F4

5. 4) % GF 719 2 W griss g3 OLSE ol §38te] gast +4

6.

RE¢] R-sqx= Overall R-sq
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k

7l &0l t+17] A Z7Hx|oll p|x|l= HdE

(6)

lyr lag

®)

no lag

)

lyr lag

3

no lag

2

lyr lag

)

no lag
0.0158"

regression

0.0143*
(0.0037)

(0.0065)

0.0205*

0.0159*

(0.0076)

(0.0073)

1
Xfo

0.6447
(0.2389)

0.6287*
(0.2393)

1
Nfo
I

275
0.809

Yes

331
0.792

Yes

275
0.808

Yes

331
0.79

Yes

275
0.806

331
0.79

Yes

R-sq
E=l=hl

d =]

Yes

Yes

Yes

Yes

Yes

Yes

Yes

—

0
e]
|
P

#t

S, A

S i
= 7] AR =gk
FAd4
Standard Error/* p<0.10 ** p<0.05 ** p<0.01
sk OLS

= 7] AT
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(7hd 2-1)

(1) (2) (3) (4) (5) (6)
regression OLS FE FE FE FE RE
ol g% 0.0105" 0.0012 0.0003 0.0012 0.0003 0.0017
v (0.003%) (0.0022) (0.0022) (0.0024) (0.0022) (0.0023)
F 0.5966 0.6685" 0.4290+ 0.6685" 0.4290+ 0.6534
°ohe (0.0380) (0.0543) (0.0695) (0.0254) (0.0344) (0.0508)
S -0.0024 0.0077 0.0018 0.0077 0.0018 0.006
= (0.0114) (0.0086) (0.0075) (0.0064) (0.0048) (0.0082)
2oyg) 0.3842+ 0.2302++ 0.3642++ 0.2302++* 0.3642 0.2047
oHET (0.0618) (0.0753) (0.0754) (0.0344) (0.0344) (0.0648)
A8 0.0430 0.0479 0.0443 0.0479 0.0443¢ 0.0484
= (0.0075) (0.0370) (0.0328) (0.0303) (0.0265) (0.0315)
o)) 0.0109+ 0.0079+ 0.0075"* 0.0079+ 0.0075" 0.0083"*
o (0.0027) (0.0018) (0.0017) (0.0018) (0.0016) (0.0018)
N 742 742 742 742 742 742
R-sq 0.97 0913 0.934 0.994 0.996 0.9689
7146 m] No Yes Yes Yes Yes No
SRR No No Yes No Yes No

1. 58 & =g
2. 3%+ Standard Error/* p<0.10 ** p<0.05 ** p<0.01
3. OLS ¥ FE 2359 Standard Error= robust VCE; RE 2&8¢] VCE+= 714 cluster &3 118
4. (2) 2 (3)2 within estimator®] o2 A EI F4
5 @2 B 7Id 2 dx guiSE 9t OLSE o] 838l A4 gy 4
6. RE¢] R-sq= Overall R-sq
<E 7> 257} EU0| 0[XE Y3t (4 2-D)
(1) (2) (3) (4) 5) (6)
regression OLS FE FE FE FE RE
[ 0.0029 -0.0019 0.001 -0.0019 0.001 -0.0023
o (0.0033) (0.0016) (0.0016) (0.0016) (0.0016) (0.0015)
! 0.5956** 0.6695* 0.4272 0.6695"* 0.4272 0.6550"*
° (0.0380) (0.0543) (0.0696) (0.02%4) (0.0345) (0.0509)
ol k] -0.0027 0.0072 0.0021 0.0072 0.0021 0.004
= (0.0115) (0.0085) (0.0076) (0.0066) (0.0049) (0.0081)
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° (0.0619) (0.0757) (0.0755) (0.0346) (0.0345) (0.0649)
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N 742 742 742 742 742 742
R-sq 0.97 0.913 0.934 0.994 0.996 0.9688
7141 No Yes Yes Yes Yes No
FSASER] No No Yes No Yes No
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TERFE WS =gk
#3+= Standard Error/s p<0.10 * p<0.05 ** p<0.01
OLS ¥ FE 2¥%E9] Standard Errort robust VCE; RE 282 VCEE 719 cluster 3 117
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<E 8 FHEIEZIt &0l ojxl= d& UMM 2-2)

@) 2 3 (4) (5) (6)

regression OLS FE FE FE FE RE
0.1820* -0.0506 -0.0031 -0.0506 -0.0031 -0.0651
THFLE
(0.0872) (0.0508) (0.0525) (0.0433) (0.0488) (0.0479)
E 0.5905*** 0.6701* 0.4289"* 0.6701"* 0.4289" 0.6560"*
o (0.0382) (0.0543) (0.0692) (0.02%4) (0.0342) (0.0508)
-0.0023 0.0072 0.0018 0.0072 0.0018 0.0053
AT
(0.0115) (0.0086) (0.0076) (0.0066) (0.0049) (0.0082)
00 2 0.3889*** 0.2310"* 0.3641"* 0.2310"* 0.3641 " 0.2934
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AR &
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=T (0.0027) (0.0018) (0.0017) (0.0018) (0.0016) (0.0018)
N 742 742 742 742 742 742
R-sq 0.97 0913 0.934 0.994 0.99 0.9688
7194 No Yes Yes Yes Yes No
PEh=t= kel No No Yes No Yes No
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