Statistics and Application 4722 5N, 2025, 14(5), 191-201 Hans X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2025.145137

EXAN ¥ 2 P IE e Gl
BV X AR SCIE TS

B, £ &Y, hns', TrH, Kaft', & &

Ui e BE e A DY B At AR TR, bR
bRl AR SR B B, WAL fRE

?f)}

Woks H . 20254F4H 290 FAHER: 202545 H21H; &4 H: 20254F5 300

HE

HRBARBEITWIEBEFE S EFREORSFRE . BRESEIEHERZ L3 HIE. K38
2020~2024F30R E A& BT A B FPE AR BIE MR A, 252 IR B aEE, & e 88
RN A o] R RGHAT SHERF R R B, EZHIEL BT A TR BN RIESREEE S —
FIBRE BIAAST P i, IRBASM S-S METEENRUE LR, AFME. B20E. B8R
RE 71 BRMRAE IR G — B WS IE MBI S R SRk . WA, BARPE mBE B R B 186.89%
ALK, TR B PE S EE R TEBENRX—EZR PR TEBMHISTIEE KN ELH . H I,
Sof F RIS R LT AR, a8 I KPR BN LSRRIV s W F E A B P S BT A,
ERBLEEANTEREGERERR TR, FUREBUREBAN T AS/NFAEE W, SHF
B R TT RSN, Bt NI BR R Es S IR R

K
Moo, BRBA, ELslEL, REH, §uR

Research on the Impact of Pharmaceutical
R&D Investment on Financial Performance:
Empirical Test of the Inverted U-Shaped
Relationship

Cong Wang!, Lu Wang?*, Xiaomin Yang!, Liangjing Wang?!, Lijia Zhang?, Yu Chen!

!Department of Health Economics, The Fourth Medical Center of PLA General Hospital, Beijing
2School of Continuing Education, Hebei Finance University, Baoding Hebei

EIREE .

WESIH: FIE, T8, B, TRE, K0, BRE. EZHANG ISRt 70 6 U RS RFSLER
0. it 5 M, 2025, 14(5): 191-201. DOI: 10.12677/sa.2025.145137


https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2025.145137
https://doi.org/10.12677/sa.2025.145137
https://www.hanspub.org/

Syl

4

oy

&

Received: Apr. 29", 2025; accepted: May 21%, 2025; published: May 30", 2025

Abstract

Research and development investment is the core driving force for the industry to enhance profit-
ability, form core competitive advantages, and increase performance allocation quotas. This article
takes the balanced panel data of 30 pharmaceutical manufacturing listed companies from 2020 to
2024 as the research sample, and uses threshold regression model, fixed effects model, and quantile
regression model to conduct empirical research. It is found that there is a single threshold value or
relative equilibrium point for the R&D investment of pharmaceutical manufacturing listed compa-
nies to exert performance incentives. A significant inverted U-shaped curve emerges between R&D
investment and financial performance. Factors such as company size, asset value, profitability, debt
repayment ability, and one-period lagged performance all positively stimulate current R&D perfor-
mance. According to calculations, the overall equilibrium point is close to the 86.89% percentile
level of R&D investment, while the significant difference in equilibrium point during the epidemic
period compared to after the epidemic is attributed to the dual mechanism of epidemic impact and
industry recovery. Consequently, for listed companies that have not reached the equilibrium point,
performance incentives can be achieved by increasing research and development investment. For
listed companies that have reached the equilibrium point, it is necessary to allocate R&D resources
reasonably according to the actual situation and market demand, closely monitor external environ-
mental influences such as policy changes and market dynamics, adjust R&D directions and strate-
gies reasonably, and avoid entering the trap of diminishing marginal benefits.
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Figure 1. Time trend of R&D funding for industrial pharmaceutical manufacturing
enterprises above designated size in the past decade
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O3 ) BT A T RS K It TEREAS, R I PR el YA AR | [ 8B AR A vy 2 [ VA AR AR AT SEAIE T 9T
SR = 24 3 b T 23 R R BN 55 R R4 S B A F FAAFAE AR P s, X LB B 15 A 75 %1
7 P A RN RS BRI AR, IR RIE BT AT A R R EE B s b A w3l
DRI RORES AN

2. AREE
2.1. FREIN T S5E3BY 1E [ %200

FERE R BN 5 L IE BN GO BP0 sl ARIE RS BT ELIE, WEARESI SO EHAR . 77 AR
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Table 1. Definition and symbols of indicators corresponding to the three types of variables
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G AR ENE, B ORAN TH S R R, LR [B1VE 2 A TR A S AR s B AR M . X TR AR L
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Table 2. Unit root test of panel data
2. EREIEARARGLE

Harris-Tzavalis Im-Pesaran-Shin
T&I 1 N T&I 1
EBP 0.542% 0.635%** 0.901*** —5.275%%* —3.086%**
(0.074) (0.000) (0.000) (0.000) (0.000)
RDI 0.069*** 0.190%** 0.872%** —11.338*** —9.460***
(0.000) (0.000) (0.000) (0.000) (0.000)
LCS —0.272%** —0.264*** 0.038*** —11.986*** —12.381***
(0.000) (0.000) (0.000) (0.000) (0.000)
CFS —0.316%*** —0.297*** —0.105%** —10.648*** —10.501**%*
(0.000) (0.000) (0.000) (0.000) (0.000)
NAV 0.215%** 0.289%** 0.748*** —8.257*** —6.610%***
(0.000) (0.000) (0.000) (0.000) (0.000)
EGM 0.508%*%* 0.635%** 0.911%** —5.795%%* —2.847***
(0.014) (0.000) (0.000) (0.000) (0.002)
DPA 0.556 0.767** 0.979* —4 . 567*%* —2.120**
(0.131) (0.017) (0.087) (0.000) (0.017)
LBP 0.476%** 0.603%** 0.901 *** —6.185%** —3.2402%*%*
(0.002) (0.000) (0.000) (0.000) (0.001)

2 H04 R 5 T % T 8 (https://gushitong baidu.com)
Sk xy e R IRESE 10%. 5% 1%KF E2E, FH.
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Table 3. Descriptive statistics

3. ikt gt

A FHIME PRt 22 /ME >IN SPATIE Fratk
EBP 15.06 11.62 -33.46 55.61 P R
RDI 7.82 8.22 -18.32 47.95 A A
LCS 4.83 0.59 0.96 7.11 A R
CFS 3.82 10.00 —62.39 66.45 P SRR
NAV 0.88 0.93 -0.78 6.38 A [
EGM 17.64 13.25 -30.80 57.91 P SRR
DPA4 34.57 16.14 3.26 67.09 P HeT A
LBP 15.10 11.68 —33.46 55.61 P SRR

4.1.4. HEEREFI PR LKL

T AR R 05 R 550(0.384, P < 0.01)RIN, BFRBEN S5 55 G802 A1 A 1E 528 1) 1EAH 2606
o (HEE 4 FRTHIRBANMITTRABAGIRSE REIR, F RIFELE 1% 5% 10% 0950 [ A &S K1
FHE, T HBFRBAR R — BRI 1% 8 & K, TR0 TFRAE AN = 1 TFRAE AR f, 3% ik B AR #%
NI 55 Bk IR B M A7 A B — T IRARAE,  ERBIE R 3N 5 45 B 18] 9 A fai B 2R 1 5K &R

Table 4. Threshold effect test of R&D investment
< 4. HARIBAIIPRB 4G

‘ I FHE
R ] {EL F 18 P1H
10% 5% 1%

T 18.31 11.93 13.41 15.90 25.00 0.0000
18.31

X TRt 12.49 13.90 24.55 12.28 0.1100
11.27

=T 29.74 22.40 28.29 36.74 11.57 0.4200

4.1.5. ["IBRICASALL iR B E
ML 2 ORI FN T TEBRAUSR B sk B B T LA S 1 BRAE BRI A 35 N6 I 55 G388 (A S i R 3850k 43
ANXIR, IESE T RIS 5 Guk 2 R AR TSR R .

4.1.6. B=E

K3 2zl TREA AT RSB 5 W 55 SO I T HUS B AL th 2k . Al i s e ik i, A
NI 55 UK RAT WL B S el P 2R AR ZR PEAE . BOR R WU AN 3615 B ) 4518 5 B S B T
— 2, B _EFEREIE AT UG, R SORE 3 TR SCB0OE AR T BN EL R ST
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Figure 2. Likelihood ratio function diagram
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Figure 3. Scatter plot
B 3. B=E

4.2. EEPERIHT

S5 AE TR EDASE R, RETERBAN S WSS RO R . FI(1)FIFQ2) TR A BN B JH 45
B, BHHARERWE, WARES T REN, SOOI NI E . F1G)RIBI4) 2 [
RS EAZER . T A EAHIE BT A FESAE, AR SR ZE 5, Goad 4 BE R A,
BEPTRCE REEAL, SRIE4 TR SN R, WO B R 2 R [ A8 Ak,
Hausman fde 25 RIE4L “ BB G HH” B JER T, #OA IR R 2z F [ 5 2408 7 VR #EAT 1813 43 A
[11].

B, FHIEALE R SR RDI S RECRENIE. RDP W REUE#E N, IE TR BN
RIS R, BAR KA AL RSP SRR E R, (HEWAE T RDI MEUAX [E[-18.32,
47951, BSUE TR BN GOS0 AR A R &S, 2 RDI=—18.32 B}, B7+2BsRDI>0; 4 RDI
=47.95 0, B7+2BsRDI<0, HAE T ARt RN E M. ik, % 5 Mg R RIEse, shRHBAN SIS
Sk M REPEERE U B R, BAE TR Hoo

DOI: 10.12677/5a.2025.145137 197 Gtz 55


https://doi.org/10.12677/sa.2025.145137

FIE %

4.3. {ZHIZEERIHT

45 [AIHEE R AN S e 7NN HIAR R 5 B E0 MR R — R T AR LCS X 5512
DR ST 5 QI IRR ], BRZGHE L b A R RSO, AR 25 T I K s ) AR 5
Ky HHREBE S [6], 1E 10% KR ZKCF XY 55 500 4 T IR . — 23T 55IRDL CFS X I

F BRI 7B 288 B A A I S 2 W) I IRTIR DL B S50 MV 1 TR < ds 1 e

o MNBTZIR

BN R&D AVl (8 — K, FEAS 1 I ee b e Rl b A BRI A, @ eq ] EZ R A

BT 7R 5

oAb B RS R O T L RE S A RAERERE A AR SR FEAR(9]. 4 5 HHIZS

RIEIR, ARSI 55 GUEAFAE—E IMHIER], EIFAER, XRUIFEAI N EE L L m 2
=] R 58 e ia A e 0 AP Rk B2 7 3 A B IR A 0 W 55 SORGEE BIfe HEAE . =R T B M N4V X
FSEEIRE 7 Mt B3I 2 A HE R B 24 W16 B 2R (B4R BE 7T B B i A A ®1 R I EL AR T . 46 5 Y
PRGN, A 1%00 8 F KT b, i as s B BT (8B e R 55 Sl o DU T A A g

EGM XV 55 S50 734 o B A MG IR W] 23 =] 7 i BUIR 55 B B M BE AT i . Rl 2547, %
K BT~ AU S5 ALAT R SEBL A o 38 S (I 55 AL AT RERR K B e Al e 32 71 2 M RE 0 35 B £l
RHE 2 BEA, BEMHES) KGR IF R TE S 1. 46 5 PR EIR, 12 1% 81K L, BRE00
et BV R BE 0B 1 55 U0k o TLR R T2 RRE JT DPA XMW 55 SURIIRE R 7 Bt o RIS B 3 2K &
W SR, BT I EIE R RE W RS SRR E AT AT REVE . 537 S 3 (10 T B R Al U 55 254
IR, A Bh T RRARAIN 55 XU, NI RE J). MEA AR T L 2 M IIELEIEN, &
Tl BRI, FLZ AT REIR T Elfl™ . X xt A @B Gtk fifE . BESHRRE6]. % 5 Hhal4)
ZERRWL, AR 10%M BT E, B T e R B2 T e Tl g5 i) W 55 BUSAR . /N2 26T A 2L
JSi LBP X§ W 55 SIS 73 M o 22 5 FPaIQ2)~F(4)fEs REIZRIT, 78 1% B F MK-P 1, B2l
WA AR — I I BRI E Wi T — I AR . 535k, gINZACE, o iR R R

JE RN A A T

Table 5. Model regression results

=5 BAERLER

(D 2 3) 4

oLS oLS FE FE

DI 0.923%*x 0.304%*x 0.311 % 0.110%
(0.000) (0.000) (0.000) (0.057)
RO —0.014%% —0.009%# —0.009%#* —0.004%5
(0.004) (0.000) (0.000) (0.002)

0.439* ~0.249 ~0.237

LES (0.061) (0.502) (0.506)
~0.005 ~0.009 ~0.009

CrS (0.723) (0.525) (0.467)
0.510%** 0.747 %% 0.830%+*

NV (0.004) (0.000) (0.001)
0.614%% 0.602%%* 0,732

EGM (0.000) (0.000) (0.000)
~0.008 ~0.011 ~0.040%

bPA (0.501) (0.361) (0.099)
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LBP 0.244%%* 0.242%%* 0.114%**
(0.000) (0.000) (0.000)
Pt BE PR %ﬁz*
Hausman 1556 1?38(2);:*
I [¥1) 2850 [t & [t &
AV R [t &
ST R 32.96 16.89 17.28 13.75
N 510 510 510 510
R2 0.1616 0.9339 0.9376 0.9569

4.4. BIRBAREIEI O

NTIAE PRGBS SUER T, 8RR DL A W AT R B AR SR, BTN 47 A
it 50 4 D EL LB AR B 26 A2 20 A (RO A, IR B 10% 25%- 50%- 75%F1 90%iX FL AN EARZRME 1 404
BEAT A AL BUE A 14]. 32 6 MEIALE IR, BRI ST % S0k A 2 R ERE U BCR, HH
[FEASE KAV G, BRI Ho 4 e fadg.

Table 6. Quantile regression results

= 6. DUKEYIALE

(D 2 (3) “) “)
10% 25% 50% 75% 90%
RDI 0.458% % 0.287%** 0.232% %% 0.304%** 0.43 7%
(0.001) (0.000) (0.000) (0.000) (0.002)
RDP —0.02] % —0.007** —0.005%* —0.008*** —0.010%*
(0.006) (0.042) (0.013) (0.003) (0.024)
AR il il Eatill kil bl
[i] 5 fi] 5 fi] 5 B fi] 5 fi] 5
P 10.90 20.50 23.20 19.00 21.85
N 510 510 510 510 510
R2 0.7010 0.7480 0.8006 0.8102 0.8058

4.5. FiEEIBIMNEMRT

b1 W ST B2 2547 M0 32 20T e B VB RREM, W] REXTRIT LA SRIE e w22, ASSCHFEIX 4k
A bl AR AT BE RN B 70 BT o AR BT T R 156 4R 45 I TR A A da] 73 D9 A 391(2020~2022 4R M )i
(2023~2024 4F), AREAE AT RE RN TR R BEAT S BEAR BRI, B IABE NS IR WA BN 5 M 55 5t
RO 17393009 9.69 25.84, HUAIUREEE 25l VAT AN 55 W 55 B (8] U B 5E F A7 A8 2 35 IS
J 5 B o P R R B R SR Ja X — 22 5 A T e ol S AT AR B A AL . — 7 T
TP O o BRI, GERIEE T RIS R A O A BT TR AR, R S
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FITH S BORRBESRTT 1 i A BN IR S, )P m 1A AT M A AT K P [T R, Ah ST
i Al 75 B A T BT A SR L& B B4 R

4.6. FERFRMYESH

MRAE L 5 FIZE 6 MENASE RFATINE, BERBEN 555 8002 IR R 05 & H 257, ASCLATHAR
FRAR AR 23 14 18.31 NP7 ;g AT 70 #r, IR BN 86.89% 70 R BUK-, B RZ) 13.11% I FE AL
TP A 55 T R RBAMA ST S R EOR, FEARIIN A BRZ5A1 B 251 O 58 AT B P4
M CHEW). D AWM B AWK o i ik 2P 2, F 290 I F 45 55

Table 7. Research and development investment of listed companies in the pharmaceutical manufacturing industry during the
sample period

7. BAHAREDGFIEY EHARMEARANER

IS HMH I BSPA5 R A

2020Q1 6.81 AEZ. B#. C AWM. EAY
2020Q2 7.45 A, BH. CHEY. DEY
2020Q3 5.29 A EZj. B#

2020Q4 7.40 A, B, CHEY. EEY
2021Q1 7.33 ABEZ. B, DAY EAEWY
2021Q2 7.51 A, BH. CHEY. DEY
2021Q3 8.30 AEZG. B, C AW, DEY. EEY
2021Q4 8.20 ABEZ. B#. CHEW. DAY, F 25k
2022Q1 7.10 AEH. B#H. DAY
2022Q2 8.40 AEZ . B#L. DAY, EAY
2022Q3 8.00 AEZ. B, DAY, EAEY
2022Q4 9.54 AEZ. B#. CAEM. EAY
2023Q1 7.26 AEH. B#H. DAY
2023Q2 8.67 AEZ. BZpk. CHYI. BEDY
2023Q3 8.56 AR, B, CHEY. EEY
2023Q4 8.80 ABEY, B, CEW. DAY
2024Q1 8.32 AEZ. B, CHEWY. DEY. EEY
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