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and social development. As a vital constituent of future industries, synthetic biology is characterized by its highly
interdisciplinary nature. It utilizes the Design-Build-Test-Learn (DBTL) cycle to surmount traditional technological
bottlenecks and foster innovations, but uncertainties intrinsic to synthetic biology research and development (R&D)
present significant challenges for firms in ascertaining the time, scale, and strategy for investment. Based on the
resource-based view, technological innovation theory, and the IT productivity paradox, this study explores the influence
of R&D investment strategies for synthetic biology on firms’ operational performance. With financial data and patent
text information of 750 U.S. biotechnology firms from 2019 to 2021, this study utilizes the Latent Dirichlet Allocation
(LDA) topic-modeling approach and cosine similarity to quantify R&D inputs. Subsequently, regression analysis is
applied to investigate the influence of synthetic biology R&D investment on firms’ operational performance, as well as
the moderating effect of asset scale and liquidity. The findings indicate that: (1) There exists a significant inverted U-
shaped relationship between the R&D investment in synthetic biology and firm performance; (2) Asset size and
liquidity exert a positive moderating effect on this relationship; (3) Once the firm scale surpasses a specific threshold,
the inverted U-shaped relationship transforms into a U-shaped one. Based on these findings, three strategic perspectives
are put forward: making early and small scale investments to diversify risks and enhance marginal returns; making
intelligent investments to optimize resource allocation during the growth of firms; for large scale firms, appropriately
increasing R&D input to realize a positive transformation of the investment-performance curve. This study is among
the pioneering studies to quantitatively capture mechanism through which R & D investment in synthetic biology
affects firm performance. It identifies the optimal investment models, enriches the theoretical comprehension of the

input-output relationship in synthetic biotechnology, and offers practical strategic guidances for biotechnology firms.
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R e, BT AR TR B2 T MR AR N
RS2, PR b B g o 6T Al A SR AR AE LR
JEMVER, Mk, SHEFMHASS R, AL
KB ST kI8 E Gt AT B . BAk
M &, M Wind 2045 PE15 2 1 Ak 228 Il 55 S Ui
AN FERPEHEAT I T BO HAL . E RN 2 A
W HT & E e 15 K BAIRS KR, R E
BB R a5 K, Bl N Bk i B Ak
JEH T, AETT I b b A O A A A AR BT R Y RE
IR, 5 AR ST 1) AV is 8 SR A R —
222 A RADFABLFEAN(RDL)

B AV BARAE N — Fh A PR 7k
PER B M E AR, Al DLE B AV R =W, X &
Gui A T AT SR 5B e, KBTI
Ko R A BCAE ORI & 3 NARR & AR BB,
A PR M HE AR R BEN o A R S H R R
AN AN I RGBT L2 BRI AT B
RN B BAEME ARG R BN SR
A AR RN — 5, AT AR A
WAREBARTES ), KRB KT & H 0T 5 A
RHARERE L F 7 LU FE A A AR
WEREN, (% Silverman HHF 5 ™Y, A CHFHL
a2 Tk, P B R SCAR B EOR e T
B AV ARG bR, e ARG I K
HEBARLE A B BRI 5 LR R .

223 ATEE

(1) &Er=yishtt (AssetLiquidity)

BE 77 I B0 A A o I R ) B AL
ST AR R SR AR A I 55 RE M, AR
A AE 3R AR R E R T L RE T e i 2
B S RO T, AR SOR A b g B AL R ==
WA NI U AR S, ERE A R
M TR R D15 A A W IR =TI

(2) BRI (AssetSize)

BE 7 AR A A 7 1 B R R AR, R
BIC 1 Al A A B ) B B A Y e B R A B [
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SE R AL TR RN, TERRFIAA
ST AR R AN BB Y, ks e A
BT BE 0 5 XF AN E] T . Al R R RS AN B AT
Fo o, AR SR AL AR R B S AU B A
7 B AR B P KU R HR A o
224 EHEZE

ST AL IE E G R0RT R R I 52 B 2 H A K
RIszm, N T MAI aTEENE, AR T
DL A&, O ER (Age): @I Ak ik
SLAE Y B G AR RO AT I R, IRk AT IO
BAbH ., QM ZEHR % (StockReturn): PLAML4E
FEE G SE AR T R B AT . DB A% (StockNum) :
DA A b 4 B I 38 i S B 1Y) B RO Hdk AT I FE
A, RS T A Fim) 55 5
(Year) [H] € RN Pt A A8 & 1 € SO EE 5 75 5 4
g1 s,

2.3 AREMRAMARAERTEIRE

E A AR KB (RDD A2 5 1l B
B NP R D O T E KR 5 E o i
(latent Dirichlet allocation, LDA) @471 757k 5
AR 5Z A AL BE BE T A AR Y BORE R 4R AR
(TSP s QiFH A& BAEMHAE S 8B AR K
BN (TRD) (W3R, T I VELH U0 & BUAE A
& R AR A I AR

B R REOR LA (AnE 4 DNA, J
RTERE . 0 T3 78 20 thad 70 SRR C A 4k
LIS B R . Ny T AT e 4 1H A AR S B
FOARWIIE A AL R, A SCEE T 36 [ LR R A
Fe (USPTO) ZRAT 1 #F A X B ) 750 5K 4

1976—2021 4 3% 37499 T L R il R 1 SO A H 4,
KENARBERME 2R, ST, T RREE A
WM., A, ItEH S cBER, 53
B[ ANY IR UG T R SCAS E W

Xof & R SCAS S A5 208 F L 2% 2 I A 96 5 vk
RN A A AR E R R AR, R B AR
mE 3.

I3 BT A G5 A8 A SCAR STRY A O B I D RO B B
A& X SCAR 4 T Ly T g i . s
T e 2 “I L SkRRaR SCA, RPAEH
OSCRY-ARIE” FERE AT — AR CEERRA “iE
BEEE” DM Fiab 32 FR AT A R AR B —
W, B E RS T B RT R ™ E 52 LDA 1 RE
PREFE, FEORUE T F B ERTE. A T
LDA 8 o By, Fe T )6 T R SO E Wi
SCARTRALEE TAE EBAHE 6 MES: TEESH 1,
BT SCRY /NG DSBS g — . (T4 20t
IENRE B BRR R (ks s, 7). LH
i HEA. B REMGE, FEEAT i b
539, MIBR—MerEfE HiE (n “a” “the” D J
&R bR SO o5 A Can 36 B & R S bR iR
T, PLRMESCEENE Y, (T4 4 miE ik
&, RS SRR, LB AR SCA
NIt aEAE X RIE . 415 5 K H TF-IDF 5% 40t
A, R R B AR AT R A Y, T
TP e, TS e “XR-RIEBE”
[ A S T AVl o | 4 o e | Y = P 2
R —NARAE, I AR A BLARAE 7E L F1) SR
HH AT o B0 TRAL R B 5

LDA X5 7 1) SCA A8 F DU 3k oF HE 42K
HEWT E 8 IR A0 FHA R ORI il 32

®1 BENE
Table 1 Measurements of variables

A B R AR RS AR B

PH A flliz E Sk Performance RSV ONTHIEE TR

A% G BUEVE AR RN RDI B IAE VI BOR IS B x SRR R N
YA AgNe Rz i AssetLiquidity il 4R JE A B 2

BE R AssetSize AP AR AT 7 A E AR AL
P AR 5 Al AE RS Age Aol ST AR A 2 G TH A SRR B AR L
JB SR AR I 2 StockReturn Al A T SRR i
JBe A H StockNum AL A R 7 388 R S R ) B AR B
ERE Year FEA AT
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one or more impurnitics. The impunty may be a clipped
antibody that compriscs a cleaved peptide bind in the VH
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Fig. 2 Partial information of a company’s patents published by the US Patent Office
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Fig. 3 Generation process for suitability with synthetic biotechnology
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FITR A Y SO B A, 3 8 B3RS AR IR A 2 T
AT 7 Wei%s: (20200 WIBFSL, ASCH: T Hiikt
B J5 16 SO TR W, HEAT LDA 4MHT 0
LDA 5k B N L AHCE T 1] LDA BEAT 70 My
1 STHR K 22 A8 F TR o it 2 ok i o 3 e ™ T K
(Perplexity) HWRH LA M, 20 Il 2k 15
TR0 T 0 SR b B R £ T A AN E
U, WEJEHAC, AEMEBN, RARRESR
k. W E AR (D
SInP(w)

f:lNd

X, NEMEEDEEHAELE, P(w)
R EET AR R EKmE, TEAXN
P(w)=P(zld)x P(wlz)e HH P(z1d) RN H1L
FREAAEAF TP IME, P(wlz) F£om L HE 1L
AEFEB PR, ETHEEANX, HXEA
AV B R SCAR - 34 G R 2P a5 /N I ) 3 R
N BT LDA 447 3 B A ok &
ST - 32 AR B B R 91 a0 32 2 s o e AME
Word2Vec 77244 LDA ()45 Rt A7 24, 1533
] ) B DA 5 B2 E AR LA AL .

Perplexity (PD) = exp( - QY

Wt LDA S, Al AR B Al 1 R
RFE @y REIWEP (1=1, 2, =, O, HF—H
PrRAE A EBRFTE . RIE CE R
2N BMAE, BATRE G AW H AR 2
Rt B AR, MR IR, AREMREARE
ALY B 9w R (40 CRISPR #
TALEN) ¥ 575 2 & st P A M H AR R DNA
HAEF AR (U1 Overlap PCR A1 SLIC)  HXT %% 7= Bk
WAL : DNA & £ R oligonucleotide
synthesis) I 75 B K A2 7 g 7 FVEE B 77 SCHE
TR SE AL AR (I PAGE M1RAGE) 5 K & 4+
SR, TR & FE. i H Word2Vee J7 ik
WA BAEIH AR 53 2 R B A Sy ] 1) =

N T RAF AL T AR A R AR
M5 LERERE Al £ A A B R IE H E FE b
(TSp B IHE— P 58— K6 REMHA
(BS) [MARMIFEFESRAS . T R XA Hiddk 4T
i [R@OQMRGT. Hrh, Sim(PF) 51024
Af (=1, 2, =+, 7500 MIFTE K LRI CA S
H A B AR S AR E, TREFE LR E
(=1, 2, =, 0, jRREREREWHEAR S
G=1, 2, 3, 4. BREESINE R E

K2 ALRSOR- 2R R R

Table 2 Examples of patent file-subject matrix

LHSCRYS (PD) X8 (Topic, T)
PDI 0.737T3+0.205T10
PD2 0.166T2+0.091T3+0.067T6+0.126T7+0.309T9+0.161T5
PD3 0.323T1+0.587T5
PD4 0.260T1+0.560T4+0.069T3-+0.088T7
PD5 0.674T6+0.299T7
PD6 0.030T2+0.260T3+0.050T7+0.036T6+0.041T4+0.052T5+0.586T8+0.056 T1+0.010T9
PD7 0.662T7+0.024T1+0.085T2+0.049T4+0.095T5+0.372T6
PDS 0.864T4
PD9 0.530T1+0.364T7
PD10 0.072T1+0.045T2+0.274T5+0.038T3+0.022T7+0.092T8+0.116T4+0.036 T6+0.011T9
R3I AR W R R
Table 3 Examples of keywords for synthetic biotechnology
ERAEDEAS PR3t
BSR4 A CRISPR, Cre-Loxp, Flp-FRT, RNAi, TALEN
BS,:DNA 4 H A Overlap PCR, PCR, SLIC, CPEC, TAR, Golden Gate

BS,:DNA & HiH AR
BS A P 5E AL B AR

Oligonucleotide synthesis, Cas9, Gene synthesis

PAGE, RAGE
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i &R BHT 7 B R R ) B AT E AR
b T BERAE NN BRIE R, R
SR a7 ", Danguy ZWFFTIE L, ARITL.
B K P R R RN 5 L R 7 2 TR A AE TE R S
BT 2 WER BNATAT RO i R B 2 LRI 1 70 ik
bb, FEBBAEMEARX —mERL X BN H
KT = R RS ST <Y G 8 95 s R
AEREER AR R, 45 F, GREYEARE
M (TS) 5EEARGIEBN (TRD) M2
G BB (RDD [30(4) ],

0s (P!, BS,
&m@”=;2if422 2)
Sim (P!
m:zﬁiﬁ (3)
RDI = TS, x TRD 4

2.4 iHEEE

R b, ARSI LT RS,

H5E, ARUEHL, M-S SRR K 1
ANXFARNV IS E G A [R5 ]:
Performance, = a + 8, X RDI, + 8, X RDI +

v % Controls + &, (5)

A H,  #E RS & Performance SN A1 i2 & 41
R, fEREAZ R RDL. RDI 710 N & A E AR R
BN — R TR J5 ;- Controls X328 T A5 42 il 42
By o AHWEI BN B, 7 9 R B [l UH A
sy i A2 B B E R
REAN; ARRE A

FLk, AR BYRRHE (B P BN R A 5T
FERLED BETER (H2FH3), Sextiigte s
WA R AT O, FRAERCE B, H A dE
AN AR B A 5 A BUE R BER BN — Ik
B (RDD  AI-F 75 Bl (RDIP) H58 H 5, W
AssetLiquidityxRDI , AssetLiquidityxRDI?,
AssetSizexRDI, Fl AssetSizexRDI*. A % iiF H2 Al
H3, gAMb B I RFAE XS & A P AR BTN
AVIE E ST TR [ (D) ]:
Performance, = a + B, X RDI, +

B, X RDI; + 8§, X AssetLiquidity x RDI, +

8, x AssetLiquidity X RDI? + vy X Controls + &,

(6)

Performance, = « + 3, X RDI, + 8, X RDI; +
8, X AssetSize X RDI, + 8, X AssetSize X RDIL; +
v X Controls + &, D
Hod, 8,4 8,0 8 F16, 73 7)o B AZ B I [A] )4
R HoNHAIWT H2 F1H3 & 75 o7 i B S5

3 SRS R br

3.1 RS SHEXS

AW 70 {d A Stata SE 15.0 B AFHHAT iHE S5
Bro RA4NPBEARR. WRAZE LR AZREN
ARG R IEE SUIHIIE N 1.975, bR
2 82.839, WA FSEEADIRHL LA = fE
WS NAFAE S 5, PRI LBON I . & Rk
BRI I EHE N 0.154, Koy L]
FEE A EARIBE RN T RN, ZER
WERNAL TR RS . KR ALV m RS
B, A DEA R CHTEMEE, AT REA7 AR B
B e e dbdll o RIS, AP0t i 22 =] oL i T8
B, ORI J etk 28wl BRI Z S E
11337, AR B A 7 SR B R 2 B
HA R B IFAERZEZR, WA SRR R AR
T IX

R4 fkMEGR

Table 4 Statistics of descriptive parameters

& NBEHLILEN I

A MIE BME PSO  BE BAKE FREE

Performance 2250 -6.599 0 1.975 12.275 2.839

RDI 2250 0 0.000343 0.154 5.173  0.632
AssetLiquidity 2250 -45.18 -1.295 -2.355 2841 7.549
AssetSize 2250 0 0886  1.296 11.789 1.419
Age 2250 0 2.565 2481 4344  0.855
StockReturn 2250 -85.576 0 11.337 404.669 81.639
StockNum 2250 0 3.652 3241 7477 1.840

Dy G (8] U515y A I 4% AR R 2 TR A7 AE B AR R A
ZH IR R, RS AT T Pearson A K2y
WS EZEKEF (VIF) k. £S04 78R
ZIM A R4 RS VIF (. 45 R BoR & L
BN AE 3 BOR A S, H L VIF #/)h
Tl A B 5, R W 2 5 AL LA R LA A (1T fE P
RN
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F5 Pearson MR REUEFE S £ BEILLL ALK

Table 5 Pearson correlation coefficient matrix and multiple covariance test

R 1 2 3 4 5 6 7
1 Performance 1
2 RDI 0.461%*%* 1
3 Age 0.305%** 0.259%** 1
4 AssetLiquidity 0.313%** 0.292%* 0.269%** 1
5 AssetSize 0.700%** 0.669%** 0.222%%* 0.093%** 1
6 StockReturn 0.090%** 0.033 0.043%* 0.073%** 0.314%%* 1
7 StockNum 0.511%%* 0.249%* 0.304%%* 0.071%** 0.402%%* 0.342% % 1
VIF 1.77 1.16 1.17 1.96 1.01 1.31

W Fxp<<0.01;  **p<<0.05; FEAECHN 2250,

3.2 EEEIEFSH

32,1 HEHRE

B B AR R BN ST Al I8 7 S K AR
WaERmEfim. WNERFATLUESR], B ME AR
RAENKF ARV AE 7 G0 e ) SR AR A b, ]
A A H RBUHTE 1% K FFRE [(Rem(DFI],
KPR B RLEHN. RN, @EL
TN EARME AN I (RDD X} 4 kis & 4
MAEsEm N IE, HAE1%/KFFEE [R6HD
H1. RDIXkia & gu s i, HTE 1%
AP TFEZE (RO, Jf H I [ )3 il 28 %+
FRECNIE, BEBAHT AR LN S s E 5t
MERBURXR. X—45REKH, M
AR R BN FF A 2R 2 A Ml is B S 2 7
O E AR R BN BN, H R i iz
BRI, HE SN —E RAE R, B
D6 H AR AN (1 38 0 W) 2 A R AL 32 B SR
TR AN, TERE ) TR R RN A E e
RN Ja BRI R —3 [FRe (2. (3,
WDOF]. Fk, R HL 8.
322 AFHE

A 5 BB rh N R AR R R B T R
H5PAEMZ T, 4REHATALESERDIAL
HIABN0.009, HAE10%HKTFFEZE [£7
MCDF ] BEP=ish 5 AR R BN S &
Wiz 8 Gz A R R E IEWEH, R
RN E ki 8 G132 [ 8] U B¢ R AR 131
%o HPEMBIMES B S ER B R BN — R
L HAEF RO B R B2, B I Bh T Xt

Fo HARX IR E SR A 45

Table 6 Regression results of variables on firms’ operational

performance
A (D @ 3 @
Variables  Performance Performance Performance Performance
RDI 2.52]%** 2.437%%* 2.935%** 2.636%**
(0.246) (0.244> (0.706) (0.709)
RDI® —0.266%**  —(0.235%** -0.274 -0.273
(0.061) (0.061> (0.178) (0.177)
Age 0.293%** 0.301*** 0.824%** 0.220
(0.059) (0.059 (0.233) (0.294)
StockReturn ~ 0.002%** 0.002%** 0.000 0.000
(0.001) (0.001> (0.000> (0.00>
StockNum  0.607%** 0.601%** 0.294%** 0.279%**
(0.028) (0.028) (0.031) (0.032)
Constant ~ —1.005%**  —1.001%** 0.979 3.184%*
(0.159) (0.159) (1.102) (1.275)
Year FE = = = =
Firm FE m E & &
Observations 2250 2250 2250 2250
R-squared 0.396 0.396 0.915 0.916
T #*%p<<0.010; **p<<0.050.

2 R ) Y AR AN AE A5 45 U 2 O¢ 2 PRI AE K/
FEA AR, HR B EE TR BABEAE . R
PR N AR KBNS SIE E S
AL E “ZPR” PVER . Rk, B H2 Jor.
TE 2 A5 R o i N T T AR A ol B R
WA B 5 RDP A B R R0 0.174, HAE1% 1
AKETEZE [RTMQF], Al 5 7= BB 37 %
AR R BN G SIS S 2 K REE T
EFETEER, X EARBEAN S s E 534
Z IR U B RN ARG T2, BDETNEARBANE
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RTOPATRNAT IR 45 TR
Table 7 Test results of the moderating effect

At D) @) 3
Variables Performance Performance Performance
RDI 2.672%%* 1.992%** 1.445%*
(0.264> (0.483) (0.563)
RDI® —0.352%** —1.654%*** —1.515%**
(0.073)> (0.175) (0.195
Age 0.255%** 0.365%*%* 0.349%%*
(0.059> (0.049) (0.049>
StockReturn 0.001** 0.000 0.000
(0.001)> (0.000) (0.000)
StockNum 0.583%** 0.351%** 0.338%**
(0.029) (0.025) (0.025)
AssetLiquidity 0.029%%** 0.015%*
(0.007> (0.006>
AssetSize 1.27%** 1.263%**
(0.04> (0.04)
c.RDI#c.AssetLiquidity -0.028 -0.049%*
(0.021> (0.023)
c.RDIP#c. AssetLiquidity 0.009* 0.013**
(0.005> (0.006>
c.RDI#c.AssetSize -0.040 0.142
(0.103) (0.136
c.RDI*#c.AssetSize 0.174%** 0.127%%*
(0.029) (0.038)
Constant —0.753%*** —1.554%** —1.419%***
(0.172> (0.132) (0.144>
Observations 2250 2250 2250
R-squared 0.402 0.590 0.591

Ve #REp<<0.010; **p<<0.050; * p<<0.100,

Al 3z 8 SRk 2 8] [ 1A 9% 8 2 5 TR SR ER 2 1)
RABGEAN . RN, Al 587 U 5 MR
WER BN K — R AZ BAE I R BN B A B2,
W Al B 7 R X 3 2N R IR 1 1 P ARG 3 U
MRRBRVR, TRARIFARE. 5™
FURREAE BT X BRI BN 18 & G 1)k
B CGEMAT MERM . Bk, R H3 AL,

I7 Bf 285 18 A ol % 7 I8 B 1 R B8 7 LA 4 1
TER [RTHIGOF], TR S i shfE S RDIP
SLHERBON0.013, HAES% FKFFRE, &
b B i Bk RE 5 I ) U RN BRI RN S
VIS E BRI R &R, 38 U B RN AR - 2%
BT IE SROAH 50 3 23 B 9% R G AN . 1R S A8 A B A A

5 RDPAE H [ R BN 0.127, HAE 1% KK T
F, R EE IE A TR BRSNS
NIZE G BPIR R, FHMNERBRANEG A
W38 SR 18 B8 U B 3 N AR 455 9%, BIHE %
HARBNG iz 8 Gz 18 1 1B A O 7 5
R B K RABRER . R, %=k
PE 53 X R R BN 1 — IR I A FLAE ) & 4L
9-0.049, HES5% WK-F TR, Uil g™
TR 2 8ORE R AR B AN AL A5 3 U B RN
BAF VL%, IEReAE RN 2= AR AR .
b B 7 B0 1 5 2 A 3 808 it 2% 1) e S R
B BT D4 B AT R 38 N6 £l 38 8 S e gk 1 H
FIBIE - 2% L RTIR, A b 8 7= 3 3l v A0 7= J A
TEF M E AR RN E s E Gk 2 W&
Ot AR, TRIES ARl BE I B PR 2
BEAR BT D B AR R AN ST Al 38 5 SRR m 1 1]
i, IR E TR H2 FTH3,
323 FiEMibik

VoL SANR TR L 8 2 G s 1| b RN
() B 10 R 5 4 o0 0 7 o A o 7 VR R AT AR T A
. Ho, RA4E/NET A E R 7 iR AT AR
KO8 o D B8 g b e Bl A A A A AR IR R 5 N 0 A
Wiz B SRR, 5B 2019 4 1 BHEFEAS, R
B S MBI REAS, 193] 1449 MR FEFEA, I
o 3 AR EE R R B, 4 ) AR R [ s N, W LA
SRt [R8MCDAI]. Hik, RAMEEEIL
N BN S WNAE N R AR &, 0 RN
ke, R R R (R8I,

4 k=5

MR A ST B e 45 A, B8 77 i 3l P R Al %
7 RS P 36 I 2 8 A BAE R R NS A
W38 SR AR U Bk RARR g%, it —
AR AL B IFRFAE R & A AT RN S
N IEE SR B R AWM E TR, AR
B A0L 1) 7 2 T 3R 7 I 28 (2D B BT 1 25 AT
TR A, SERWE 4R . WRE B L4
AL Al B PR R (Size) T 9.5 UNTFREA)
Aol 7R A KAED B, R BN IR I R A
FHAB R IER, ARAEVEARTRBENS SliE
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RS R LR

Table 8 Test results for robustness

At D 2 (3_) (4_>
Variables  Performance Performance Main Main
Performance Performance
RDI 2.381%** 3.436%** 2.480%** 2.043%*
(0.302) (1.309 (0.247) (0.884)
RDI® —0.228%** -0.281 -0.202%** -0.185
(0.075> (0.330) (0.062) 0.221)
Age 0.336%** 1.600***  —0.247%** -0.339
(0.077> (0.531) (0.059 (0.367)
StockReturn  0.002%** 0.000 0.000 0.000
(0.001> (0.001) (0.001> (0.000>
StockNum  0.633*** 0.170%** 0.095%** 0.023
(0.039 (0.048) (0.028> (0.039)
Constant ~ —1.227%** -1.500 —0.758%** 2.451
(0.223) (2.203) (0.155> (1.591
Year FE 2= 2 i I
Firm FE w v e &
Observations 1449 1449 2250 2250
R-squared 0.367 0.945 0.195 0.830

VE: **4p<<0.010; **p<<0.050,
BRI E U B 5C A0K A AE BeAR I U
RASGERRMT, /N B Al X B % BRI
IO =4 47 8l F — 5 BREL A A g xt il da 8 SR £
e #EAE, AREE HI K NBORIEN, 10X
T ORI AV OR UL, L 20 K50 37 X% BAR BBk
PR ANIE B G T

— Size=6
— Size=8
— Size=9.5
— Size=11

50F

=
=

Performance

RDI
B4 kB BT A A BRI BN S e kig g
BR F A TTE

Fig. 4 Moderating effect of firm asset size on the relationship

between synthetic biotechnology R&D investment and its
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