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Abstract

Against the backdrop of the global carbon neutrality and intelligentization wave driving a profound
transformation in the automotive industry, research and development (R&D) investment has be-
come a crucial strategic element for automotive enterprises to build core competitiveness. This pa-
per innovatively employs the XGBoost machine learning model, breaking through the limitations of
traditional research methods, to deeply analyze the non-linear impact of R&D investment intensity
on the financial performance of automotive companies. Based on the data analysis of 156 A-share
listed automotive companies in 2021, and through the optimization of XGBoost model parameters,
the study finds that the number of R&D personnel, the proportion of R&D personnel, and the ratio
of R&D expenditure to operating revenue are key factors driving financial performance, and that
there is a significant positive correlation between the size of the R&D team and the company’s fi-
nancial performance. Accordingly, this paper proposes practical and feasible recommendations for
automotive companies, including strengthening R&D team construction, optimizing the scale of
R&D investment, and improving the efficiency of R&D fund utilization. This research not only pro-
vides theoretical support for strategic decision-making in automotive enterprises but also offers an
important reference for policymakers and investors to understand the value of R&D investment and
grasp the development trends of the automotive industry.
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1. 518
11 RESIFEBE TR A AR

FEAERBE P H AR5 8 BRSO EE i B3RS, IR 4 IR 2R At A% Geiil i e “ B DU AL ” (e B AL
WAL BREL I TR R1]. ARIESETT, BRI RN R L (R&D) 2T 2 E UL
6.8%~11.2%, 3 i T HlGE M T o XA BOR S LR AT A BN O L R A O 5 5+ T 1
SRBEN, (EE N ok 8 A 55 XU [2]. ik 3~5 SERIRITAC A ). A OB AN E 1 LA R L A
FAL BRI, AR R BN S W 55 SR (AR ZR T 5% R IR AHARNAR TE[3] o Rp i) A2 A B ARl 5 17
FeralvBE B BT ERE ST, BT AR 25 et B E 2 EOE 5 LB X [4].

12. MBFIWBRERMRII

BEAT SCRRAEBI AN S 55 ST R OB e, E iR I TEAR (B1 ). DEA St 807k, HAE=TF
M RIR[S]: Ho—, ZePEB e DU IR R BN Pl ad et PRI RO 3 R L) H =, #B b
MEZETC i WA ZE P AR IR B A RHE6]: H =, MU AR Q H. THR/5I Ak
) PRS2 EL R ) 1 R A RO [ 7] o BRAE ML 2 2] AR 3 F TR 4 L B 7T, i iz sexfi i s it 1
Wiitit: XGBoost X —HLas 2 S FIE A RGBT AN SR IE 5 55 SR R BRI R AR, XA EE X
TN, ARBAE G R BRI R gt 7 TRE.
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1.3. XGBoost B 885 % F= Al B & N B HETTM

ARG TR R R, DAL 5 S AR 28 R R %S, XGBoost FEM gy 47 ML At
RIANRZGERER VAR AL 7 R sR A, BRGHERI M TR . 56, XGBoost HEMS AT RO FE W A A
5 5% S M R AR E SR R - HENE RIRBBIANF . XGBoost 2B 5 2 THHE SR A £ 1l 7 ST A
BEMS (536 I AL A3 WER BN SR 5 4% T 55 SURHR AR (W5 Q ) Z MR 24k R . SRENLARMA
A, XGBoost A fE WIS 4 il 2 AN PR AR IETH AR L, SEEEMRE, BRM TSR TSN, B
B BRPT AR AE A Z T T W R TIAAZE , AT S RO DR TE AR R PN F) “ B IR By, SRTHEA
B AT B 7 R A

2. EENR
2.1. EEEhA

XGBoost A& —FJE T $2 T (Gradient Boosting) 77 1IN 7 2 Bk, & R EA ST Hbr R B AL
XGBoost ff ] “IMiEAREL " SRka) G TR A o i 1, e 38 kK 22 /S GBI Gl 5 A2 DS i3 D i 21— i,
RIEFHTRMPERE o TN BB H AR 7T — SR PR R (R Z2) AT VIR o XSS R SFEms  [] 72 AH B
SEIRT, B BT R AR BT — AR R TIOR 2 SR R R 1Y), B2 2 A 25 SRR, TR BRI T &5 5

BirE%
0% R R B A R TN &5 R 5 SR H b 2 (A1 22 S IR 2. X R AR, 5 L A4 5% B8 206~ F 7
%7 (MSE);

TRt XGBoost fEERERM AR RO T IEMAL T AT T H SR RO
AR IR BN BCE . IE NI 0

i
Q(f,)=7T +223 W
=1

Hrb, T RMEOHTATGH,  y RIERM RS, A G SR E R TR, w25
J AN AL E
XGBoost % )&% T CART (Classification and Regression Trees) )4k SRR, WA AREAN T 552 —
AMRHER o0 2. 402400 B AR 2 A3 1B 171 B 3 R AR AT el (B H AR B R EAE D).
TR AR A T A AE A RS AL R A0 B2 7 m)_EEAT Y o R FE SR BAZ 0 BB, A I BEE CHT ) =2 AR
PR AR FERIEAT I, 85 S AR FE (R 22 ) R AR A AL

2.2. itz

5, XGBoost Sk —ANE B, 385 & FT A I FEAS B b P s A 3. &2,
XGBoost 2 iH MBI, FHAEE— ARSI G XA BT . TR BT 2 25 T 000 SRR R 2 RS AL 1)
R REUCHTEE — MRS, 2l T A SOR TR UM« 5 2 A TR A2 i W (R INBURT . XGBoost
TR AT ) A BB, RV 7 R 2 B — D B RHE R ) 2 0, A3 IR 245 1S
B B KA . A5 B3 2 0T DU SR Y BRI 4o 3 ek A Y (15 2
2.2.1. FHMEBEESENL

XGBoost 2= [ i HE 0} 73 BTk B R IVRRIE . B XM RANRHIETH B a6 R RS eR, ¥
B s W LR RFAE B 1233 A A . XGBoost 1 1E ML RESS A 2 kit o4 o TE TR0 2 o A 28 11 &5 4 i 3k

DOI: 10.12677/0rf.2025.152083 282 BE 51


https://doi.org/10.12677/orf.2025.152083

EAE, B

TAEAT S Rp A2 XA R LA 11 s AL AT 21

2.2.2. XGBoost $#H{FEEM B HHTE S %!

7 XGBoost H, A 5 B I T 5% ANRRAE AE R SRR PR BT TR 0 B RS 1 . EEAT LR L
FhitE 7. 88 R PR IEANRHE AR 2 R FE BT R K15 B 2, FORIZRFIE B 5 IkD 22 /0 B bk 501
w2 BARSKRUL, BT IR AT RHE AT 20 0T, H AR eR B (04 2% iR 50 800 1) & S A T A R

can [ @ +6)* G G
2\H +H;+4 H +4 H;+4
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A B RN, RN B R ANEE R 2 AR
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3. BHloHr
3.1. REMTILA BEAR

T ER AT T A B RE A AR b VR TR A R TR, AR IR KRBT Rl 7y i o
PRGN SE R T = A B R BL_ VR — I R A R I A RS B R A T, ATk
KIEBLE 1AL . BEJE, BEAE T BV T ST O P SR, P ISR H L
Lz FE ALy gy BTy, B A RECEIREE N, WA TR TiREhE Jy. TR, R
TG TR A L T R Pk B B 2R ML R WS RSO S I R, TR, BERIR RS04
A AB AR K BT, AT AR TR AT, AT BT L BT A R A R BRI R R L T
I Z R SR, BN TR IR DAL A R T

AT A RV RER 2B EAT 5 RE IR S & R IR R,
Wi 7RG AN B IR DUAOHT BRIV A SE 2 N U [ il dn b AR AR s
I, BUBEIER, T RS Al an Bl . K3 S B RS, T3 SRONCRGE, B %l 4295 70 ) &k
THARGEF A AL AL AENLGERIL L, A% G Tl G U R g, NSt e IR, T
REERZE P L BE B A R 3228 TATMRALR], Famb ST, mifE tKEkM e, ATl B w kR
LB 5 A 7 AL R RFALE -

JEEARR, B AAT W T 24 =] BRI 5 AT A AR B ALIE, s BB T 7 58 P AR AL 4
b Brael i R A BRI B N2 % UL [ R BOR IR 153k, #08 ET
NFEFRGE TR AR A R SR, TS 4 H 2R BORIBARHIINEE  JEAPRMN S 138 LUK R EE
DIASEIAENE, g BT AR T 2 PR BB M VISGEAT IR RSB, TRA
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M A EAT, BEEPPA L S XU, 7 REHEHR TP R A AT BT A R AR A R A B HLIE
FTEAAHIE FE LR AEATIE BT A RUOABT SN &, W FE 3 2021 48k .

3.2. REIEHE

ARSCHEH T HRYEUEE 2 2012 SEAT MLy SRbnife, 50FR ST lk)a, J&FIT8AT I 156 X A ik B iz
FE TR S BT (R 2021 4. ARSCIEEL 2021 AR W FURT ], BT AR e . ATk
TR LB E R R NER G H 8. B, 2021 MM 55 e s B Coe B, i ORECE B ERs A0
RIS, R TS BRI IRAS IE AT Redt . JLIR, 2021 482 A BROHT et 2 1 R R I 1) DG BRI
W, VRZEAT T I B R EE RN R SRR PR, B ST I A] R B R LA A A AR R R IR BT T 1Y
JSEXS SRS B AT ML R R BE g 7)o eAh, 2021 SEREFRIE “A-PU T BRI RZ 4, Hediiy . e
FRIR R S AT 32 B BOR K TR, W %A BB A B U BOR AL M AT ML BT AN A B I AR
fe s JEHL 2021 4 R] U Gedf S T 32 e K@ S A T, AR e s R hnAe e MR A R . B
Uk, 2021 SEVE A TR 1A 2 A B I SE R U . Bk B CSMAR PE4IHEA L7 1.

Table 1. Data description
F 1 BRI

s fiERE
UiV INZE 6 UiV INZE 6
WER AN B WER N B
WERIN A E RN L WERBN SE NN L], Wk B s
EQMHE TR/ B T

3.3. WiEmR

RN RECE S T AV AE N IR T TR AR TAE R AR . R AL R BN SR — A EH
R B2 BTN G ERE A RE AT E 2 MBI, HESHBOR B A T . XA T2
B PRAFIZ D AR

RN GEE: BRI S B ARSI 58 &5, LT b it A TAR B BTN
JIRE o BRSNS 0 R 486 0 30 2 W] Al B8O T HOR BB i T A

WIEARIEN o578 SN BE B S e 1 A A R NAE A Ml B VSO FR AN B o e 1 B RS il
RO EE BN F A, Al 3 SRA ST AT 61 11 S s R 3L

B Q HAMEM T HME S 5 EERAMEE, HEAXAA R WER A ™ Bt B
FO5E Q EE WA LA T S U E AR Ay, B e 5 B8 2 36F Al AR RS KA 77 B SR TN #E%€ Q T
PRI R A A b R BRI, 0 i Q BT RESR B blk oA B am A B3R e J0 AN T 35 35 4 7

FEABRRTIBAE AT B (L 1), AR ENKENSR, FEEEMBRANE. &,
WERN BB AT R I RAFIE, R ZHA R NGB, AR = WA s T RN S,
R AT IR R . RN G0 o A B — A XRERR B A, (H R — e R, &
W3R Z IEE RN G b 2K DRSNS BM [F R B B R AR, D ECA RN A
SR e T K2 M0 W) SR AR AEBAR BB IR o AN o 8 M ASON 38 503 T S8 7 o Wi PO A
KEBG > mER — LR ERUR, WA DHA AR R R A E o AR BEHT IR 707 B S R AR R R, 2
B LA 2 AT RS, W RE 2N B W MU BOE B . AR 1.5 £ 1QR V5 5 Bl {8 -
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Figure 1. Distribution before data processing
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Figure 2. Distribution after data processing
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IPAT B A i R 22 B0A R BT A B e AR, T I BN &8s T D 8A ] A,
BER BN A E RN LR 7 A SR B ST 0 A, JF HL R BUOUEEEH, RUIEFIRBIN G E, A
Al 7] Z AR RN ZE 5 . BB m e /G A 1) 70 A A2 45 SE NP1 AR & SePet ol, XONJR SISttt
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Figure 3. Feature importance ranking
B 3. {HEEZEMHF

£ XGBoost #A IS FErf, 8l 228 A% 48 2 (Grid Search) =444 % (Random Search)>k -
HREMOSHAE . AHALEAMNEERAS, FERSHEE R 6HEE 4.

max_depth (5 KIRE) SEE I3, 4,5, 6], &38RI I 5 KR o BRI R B AT DA AR B o 5
F, (ERESEGTE IS . Eta (3 FR)SBHIEHZ[0.01, 0.1, 0.2], EFEHIEFERM R EE LK. BN
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Subsample (T-3RE EL45)) 2 8036 2 [0.6, 0.8, 1.0], & 32 FH T YI Z B AR FRIREAS LU A1) o A58/ 6 B A3 ]
DL/ 3, (EATHE S B0 RIA . colsample_bytree (FHAFRE L 4il) 2 8037 FH /2 [0.6, 0.8, 1.0], ©4%
1) g T AR A P PRI AE Lo 8/ N B BT DA S0, (AT R S BB R A o

AU, AR T UL NS HE . colsample_bytree ¥ & N 0.8, FnfEREIR 7> 2435 SN BEAL
KAE 80%IHFE, BT LA 4R THZ AAE J1; eta BB N 0.01, BAR M 2E ST RAH AL AL IS TH N5
R A S, BRI R, FRERSE, max_depth B N 5, BERHIREURE T X R, W RER
GRS T E A S LA subsample ¥ E A 1.0, FoR R AR 4 iR AR OE, AR 7
Iy FREAAE B

RS HUE AL 45 LA 3 BiR .

HRHE XGBoost [F] A5 7Y (4 AiF B FEVEHE P 45 0, R N AR AE TG R Q (M50 S T
REBWAE, 90 5mE. XEH, MIRFRBIBIES 0 55 R0 8 B A B E A, BE2H
RN U@ H B IRE ARG ABIR BN AR, T e A H i3 56 4 1A 55 1R 4 [8] -

HEAE 2 AL R R RN VB b, IR R RN AE A R B LA AT b, XA
REW, AR 2 IR ARTT, CHRAEANA T, AR BT 3808 H 08T R ) FIHR 4 R
(V8 7, 3T S 2 W) 0 0 55 SR IR T 4 Ak 4EL[9]

FHECTI S, BRI BN EE 3R AT JE 288 =, Ui BH 2w 7E BN P FH T K 1 B gt T 45 G5
AR . BARX—FHERS MR T I wE, BV R TR B, JRHRET
MRV TG 564 AT, i R AN LT REARER 1AMV A ERE 56 4+ 70 B il 1) RS B [10] . B s
R BN EHHEA AR, R Rai i R % T T Q M Tl stk A XT8N, AT RE 2 KA &40
KANANGE 58 4 e W HA A MV AE BT R A BELRH 138 R0 IR Ja[11] .
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