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Abstract

The study focuses on six listed companies in the new energy vehicle manufacturing industry, es-
tablishing a performance evaluation system by selecting eleven indicators across five dimensions:
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profitability, debt repayment capacity, operational capability, growth potential, and investor re-
turns. Based on data from 2015 to 2021, principal component analysis was used to assess and
rank the performance of these six companies. It was found that NIO has demonstrated strong
growth momentum in recent years, while BYD and GAC have maintained stable competitive ad-
vantages. Geely has shown a downward trend in business performance, and SAIC and Great Wall
still need optimization and adjustments. To further refine the differences between companies, clus-
ter analysis based on 2021 data categorized the six companies into three groups, illustrating the
strengths and weaknesses of each company in the aforementioned five capabilities. Finally, sug-
gestions are provided based on the evaluation results.
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1. 518

B 2 B R DU S, PRV IUS TR R R, AR EBWERET XTI, N
FRERATIE S TR gt hERETDR - HENGRE B CREENE L, G
SRESL T 54 TR H . SR, AR GURITR A R A5 e (] AN B AL ARk R Kk
TBIRENE X RS KGRI i s g, ™ A NIRRT, 72 B URAR AN RE
PHFEIEAT, SRRt R VF 2 M, EX—HWRT, Brat e R R, TRER
R T A P e e R R 2T )

R BEIRI G BE G F5 B X A% SERR IV AR 45 TR AT AL 22 G KT R A B, A X NEXT BEYR I
T3~ HEBNER R SR IR 2 25 . 2020 4F, [ S5 BEIp 20 T BV A R RIS Lk A e 4 (2021~2035 4F))
W B3 RN S R R BT BEVRT R I [ e, B AESRT R RE Ty, M R kAR A e RE
PR P R TR T R AR, TR PR R B Ao [ b AR . X — IR &, BT REIR
P ARR R SR T 71, o B L BT JGEN T8 izh 7.

HRE VRV IE HIE A A AT BV IR S B AR O FR YT, O S UIB B R R BB AR R K
J o XA U 5 A, X T HESNIR A i aR R L DA A ER R IR S M e s e B A 2 (X R
B e A HEE o SROFIME NV N R Ry, SAEEERE . BRI PEO A R 4T e
BRADVAIZEIRDL . 25 e A 2 808 o X B BRI G At AT SO, AU TR A R R
WO EZTB, MR B el AR R . A R R SRS

MR SROF A R IR, WS AE AT T RERANVIT, WM, BN
AV A RSB A RV K . SR, R AN R Ak AT kA i B RO g e A2 % AN A, H
AT AR R — & aE . PRI A R . T S SRR REN S — K AR KISE 4 71, ik
NGB AL H AR 55 0 B 1 55 R AT . Yalein SRR T —ADNE IRV S5 ST80 TR, ) hH
FLA I %8 1T 2w BEAT HEAS [1]. 5230 N B ASIe IAT Wi 14 28 BT A RVEAL 1 W 55 SO
M, iz R EIERAT SU8OT [2] . FE R BRI SRR 7T, Fu SERIE 2R AR 5, FEAE St
(4 55 BULHRPR I SEAE b, I T X B ST % 22 [3]. EAREEREI 5 DIV 55 H s AR 55 4R AR P A5
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TR SO FE AR I 2R, 0 3 T BRI B L 1 24 R S0 AT 87 70 [4] -

FEVPUJTEDT I, BB U], R PR D7 0] AR s it FU 4 R R 2 e 5 7 . BT
FHELELLRMIER IPO b7 HiE MV REA, ZREIE M Cox A7, BRI FEE M drik, *F IPO
BT R S SO B TR 228 SUSGHAT 1 A EIPPAT[S] . K S5 S IR AR G H 55 ST
Wrigds, IFER DEA J5idxt L folk 0 55 SU8EAT TIRAWETE[6]. BEAk, XIARSER F 7y 7 A Al
R W B B LT 2 F I SRGHEAT T VR0, IO RE ST £EGTRE J1 S B A BE T (R ik
JedR it T [7]. W e AE SR E L WA BT TN R AL - VIKOR VEE 1 A% PP FEhR
FCE DL R S REAR AN S0, M 7 25T AGA-BP IR ML SR A TSR, Al ST
Hraeftt 1 B R AT VA[8].

AT, E AR TR AL SR I TR, MARIERGE . SRV R R R,
ASCUAIEI EIR TTIRAE 6 X BRIV E LT AR &, R RE R ST R R,
i8R T EATEAT A VR, 53 6 XA FIfE 2015~2021 R [E] M E SRR KA S . N
B DA A SR, ST 2021 G AR FE A SRR TR BN 8 32K, B T B AR S
AR o BURMRAERT UL RET AT X E BRI, DAY 3R BEVRT T 3 Al ) f B A e 4R AT 28
&%,

2. VEffriEtniks R

MR ARR T, BRI RIS R AT S 2B L, ERERARAR KR SRS, SR
SN, AR SRR R 3 i B DU B e B B I TR S5 R . RSO AIRE T 215t
RESI IBERES . KB NR TR RAIRE /11X 5 AT TG 11 N E SULPFUrfabs, o3 E 3508 g
PR M _E T AT B SN AT T, NARSRIIE BT e IR A I R R R PSR AN 2%

2.1. BFIgE

#FIfie F1(Profitability) 3] LAY ffIscas 58 77 Al iK% & sk AR G (E RE 77, S35 A e — & i [a]
PG 2 DRNEIGE S . M IRFIR L, TRz 2 FIRE IR . 2R RE 77 mT DL RS H— B TA)
A SRR 2 D, RIREAKAER RS . BAIRE ) R B LURSMERR, KGR ENLRE
R BRI . BRI BRI E IR ECL A T R . 78 AR 7,
— ML AR . TR BRI T SR bR A R A R BRI BE T o AR SCIE R4 BT P I AR 2R S T
RPN FEAR, P DAV BT e IR 4 e T 2 =) (B A 3R

(1) ¥l 7 Z (Return on Equity). 55 =IN i 602 A R RNE S5 A R PR ARBGE I EE R, R
SO F AR IR AT, AR T AR BB AR FH AR o 1 B P U R ZR R AN T B B S WA R 48 A (1 R B
R R S, FoRiZ S R R BT R Rt

(2) S IR (Return on Total Assets Ratio). A= kB f& 150 S ER @A) B, FrE/S %
% [R]4H 4 A0URN 57 57 2 G2 IR L AR o S8 P R I % mT A4 T S B ) (3R R 6 A RUs = o,
T FE TR BEAR SR RIRE Ty, R R A R R ARG E R ) AR
2.2. BfREEN

451 BE /1 (Debt-Paying Ability) 2 fi5 24 7 F HL B3 7 B A5 5T N JRGRORIAR S0 1k AR (B 8 AR < DA BRI )
MLEEREST, RAFYERFIER BRI E R, [FIN R ARBIZA T AR 5RO B e br . E4E
AR, A RATAT AR I IS A5 RE D T AR AR BRI (i A BRI . BT e R FR R AT RE A
WEfiRe 7). FRAEATRE )RR A RS B B BT SE G Re 7T KIHELATRE )2 4R A Rl B 3|
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WK A MRS AR LR A RE S, BRI R KIARNAT KA A 55255 . ASCEBFR R #Ha)
FLARIGE 72 S ft 5 = AN R bR, DU OHT REVRTR ZE il Ik b 77 A =) 1B i 2 5 e

(1) #ishtbZ (Current Ratio). ¥ish bR &R = BN A GFURFZ B LLE, & AFLE
—AEBH KT —E A E L 7] BN BE S AR BRI FH 58 7, A RERIOKER . TRM %4, 70
Bevts. bR, AR BRI S, AR KRE R . A E SRR B H R AR
FEE 2 UL b, BRUREh R =L sh S W £, X R RS h B 7 — AR R A TEIR B I, tHEE
LR A 71 0T LS B2 B A Y sl 47 £t o

(2) #HzhZ (Acid-test Ratio). 2 LLF A2 HE 2w # 8% = S sh fufit 2 M EL R . a5 e A
H] B PR S A7 B T % IR 2280, RE s RO A AR B 4, G I A RO K
7 WS S A P R A R B G R SR S BRI B T 7 v e A TR AR RO A TR B4y, IR BT AL A
B FAR IR I[9].

(3) =6t (Debt to Asset Ratio). %17~ 71 {5t 3 /& 45 WA S S 415 B~ A [ (1 Fh 2 o J@ ik x
Eb 2 7] (SR R B8 7 B, SO A5 o B A S I LR . R bR T B ORI A 72 LA $
PR AT RS RNESIIIGE ST, RIS R GURN RS HOR 75 4 (i A5 2

2.3. ZERE

125 e J1(Operation Capability) 25 MV 7552 B4R TG IABE R L 0240, RN A= %k S
AN EA S, TS BErae ). Bl e mlig g — e RNK B RIK AL,
SAFLE R T IIAE B BRSSO, Al P 55 4 2% tH 30 e R IRUR: 22 A8 K, b T sl £l is s

BERESI NN TIBHREE R TR BER R E R ). NI BRIREE e 770 % Al FH 57 95 AU RE R b A
KT, WA RRHEE B MR AR A A A e LA AR R R INA R ), R AR
T [ B R L [ E B AR K RS ARG SRR R . ARSI B B A A R EORT U
MR A KRB, T ER R IRV R gL B AR IZE R T .

(1) #1585 K ¥ (Days Sales of Inventory). 1757 ¥ REE 48 A F WIREU SR BT FEAN 5 3L 58 1% 0%
VI 2 KRB, R — B I (— O — 58 RS B A 5 P A7 TR B, wT DU T PR AG 2 =) B A7 K
PR A R B BEAF AR Sy IR BRI RE FT o AN BE UR R4 i Al RO A7 7 J e R, v (I 8 o b P A
TR BTG, AR ILEE /), RET R A AR AR

(2) RO R e R E(Receivables Days) . WS K& s R EGR A8 Al WEAR SISO R AR B i)
ST I P R B 8] o BT R VRV R P AR — AN, H ik s, A H
B, DS AATE R B RSO, SRS [R] I e YR 0 8 B U TR i K A T8 514 5
o R ROK R R BT K, At RESOK R AR B RE IS, A F s AS AN IR H A 5 2R A
H/ DRz g R 4, XaWINA =Mz E KK .

2.4. RRICEE

AESR, BRI AR AT S BIBA, B ARV R G L 15 4 HE AL, ARG AR R 4
@R R Z B S 1 )2 R0E . MURSOE BB B R . BN KR AR R 5K % = ME R,
FF PP BT BRI ZE il BT A R R SR 11

(1) BB K (Total Assets Growth Rate) . iz 7t 7= 38 K 3 & 45 A ] 4E R 17 (1 B 38 KA 5 S0 9 e
MBI, T R A FAE— 8 I A BT BB IR, & T2 b — B 9 P (G oy — ) A F
BB AFR R e SRR R RE I B AR bR . —OR UL, K RE I ELUF I A w0 AR KRR =1 Ko e B8 7 3
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KR, RN A FILE— B ) &8 R0 G KO P e . (R 5 H Ml AT 3= gk, tasxd
Al J5 82 Je p= A B [ S THT S0 o 506 T3 R PRV I A X PR XAl ke i, A B R B P I K

(2) EA B K F (Increase Rate of Main Business Revenue). VIS A K I Fi 20 7] 42K B ik
NI S FERTE N BRI AR, VPG AR R 5 T 3% 38 4 B8 ) %k e A . B IIRON
B R, YA R S, T SR .

(3) HFlEIE K #(Net Profit Growth Rate). #FIE IS K 22 i 2 7 AF R R 3G KA1 -4 2 R (1 T
R, RIBLFEAFRBARIETN S ZNER. SRR S, WZA A WEEaE e, Hidt—
A A [ HT SRR T

2.5, ¥AEEBIHRFIGE

vt RIRE 1 (Investor Profitability) FH T & 4l b fir A #5835 O80T Il e, thRg il T &l
M E KR E B . B ERFIRE X A F 48 SN TN AR 20 EEIER .

AN HURF I B (Net Assets Per Share){EouTRFR, T E0fT AR IR Al ig ok Bl 24 =] i35 4
ARFIRE ST o BEBLF R RAR A RN B M@ ARt BERS PR DL BRI S BT AT (1 i K B AL,
T VA R SR bR o BRIBLIF B, RS 24 W) BT AT B RR B Pl 552 1) W 7l

LRt 1 5 KBEST, ASCREA AB REIRIR ARl id kbl A m 28 SOOI SR b iR R A 1 s

Table 1. Business performance evaluation index system

F* 1. FESHOTNERE R

P [y T AR e
i e e X, R TR T
P X, LR V= R A7

At Xs R I R 5 1 S

Ptfihe Sy b X, A e R S
Ve Xs R S S

—_ TR R Xs R O T S A Py
SRR RS X L B BT SR A Gt

K Xs GFA BT — RN T e

B ElOKR e A L =
R K X CEAIRIE — TR A A

BstEaRAl R Xy R I O 8 it

ok
Ae

3. SCiEffi%R
3.1. iEkilf Ak

R REE AT A E RES M, ASCEF T 2015 FF 2021 FELEE BHICE KBRS
5 ZHaeIRREmiEN AR i, BREHR. TRER. KWREMEFFRZE. XTI al
Rk, WESE T 2019 4F~2021 4FiE 3 FEMEGE . BT EOE RIS T 0 5 EAR R (https://ivww.wind.com.cn/)
FE BR#E X (https://xuegiu.com/) .
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JRIE S EE A B AR ENA RN, At K 5| 2 AN AT 2 B 52 ) e 28 45 SR v
P, RSN R AE R T AR HE AL AL BE
3.2. £SO
3.2.1. ¥R oL E

PL 2021 4R BB BB 3 e A i fE . B MATLAB 35085 B R4 T 32 ey 0, 15 3 bRiE
WHEIRRIA S REUERE . FREE . FHERE. T EITRER . B ZE TR M E W 8. HRREHE
MERIRFARME . RRAEME 7 25 DTk 3 M L R AT ZETTRR R a0 2 iR

Table 2. Eigenvalues and their contribution rates (2021)
2. FHEERH TR ER(2021 £F)

o LGERROR IS L S RILE N

it 5 ZETTRRE (%) FHU(%) it U5 ZETTRRE (%) (%)
1 4.595 41.770 41.770 4.595 41.770 41.770
2 2.607 23.697 65.467 2.607 23.697 65.467
3 1.718 15.622 81.088 1.718 15.622 81.088
4 1411 12.829 93.917 1.411 12.829 93.917
5 0.669 6.083 100.000
6 4.79E-16 4.36E-15 100.000
7 2.88E-16 2.62E-15 100.000
8 2.37E-16 2.16E-15 100.000
9 1.55E-16 1.41E-15 100.000
10 8.59E-17 7.81E-16 100.000
11 7.69E-17 6.99E-16 100.000

M 2 AT, ok BTN B M I R ORI R T 1, B DA R R
BT ZTTBRFIE S 93.917%, KT 85%, BF 1 RMGHIE )L FamMiEE, RS RER G2 R .
DRIt AT CASRICAT 4 AN E N E R fabs, R PR A BN TAR R, BEmxt 2021 4 6 ZORTREI A
il b A m 2B SROEAT VA . H PR 3 TR RARFIEAR AL R R0 3 P

Table 3. Principal component load factor matrix (2021)

3. ERS ERBAER (2021 £F)

At PN AR Fy R4 AE ) 5 F, M4 AE [ 5 F M4 FE ) 5 Fo R4 AE ) 5
X1 BT I 2 -0.317 -0.383 -0.640 0.326
Xz ST I  A -0.292 -0.420 0.485 0.314
X3 Bl E 0.438 -0.180 -0.064 0.077
X4 WA L% 0.430 -0.238 0.025 0.044
Xs B AR -0.151 0.297 -0.027 0.199
Xs A RE -0.066 0.328 0.347 0.514
X7 I UAT IR 2 J) 3 R -0.032 0.032 0.103 -0.438
Xg R FERR 0.443 -0.106 -0.174 0.100
Xq BN 0.447 -0.016 0.068 0.229
X10 HREE KR 0.116 0.411 0.307 0.427
Xi1 (S eks e 0.023 0.459 -0.317 -0.215
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MG 2 AN 3 % R R TR S O BRHIE TR R, Fy AR REUS A 4 il b g 28 /) 22
ESRUNHER, BATTHRFIEE] 41.770%. X — B i B EZ A JFUR R IR 2 B IO R AR
PR B R AER LR . By R REIRT A IS BT A R A E ST LR T Fy, A TTRR
HIEF] 23.697%. XTI AT BRI R ZOE REBGA B L S B IR R AR A KR . Fs
AT 15.622%, XEBTREIRT A ML LA Rl 28 SO = X — R iR EE N
JR UG FR bR 14 B I R AR B a2 T By BB TTRRRIE 12.829%, A §2MR 7 5 K (R A B
ST K e R SR A7 B e R A

MEEI LR R R, PRI A T o 2 LU A B, HRA — @ it Fy R
TR Xov Xav Xa 1 Xy, PRHNEEGREAABACRE S Fp EEMRE TAZ R Xoaw Xo Al Xaor FRENIR T H
RFIRESTs Fa BRRRE 7 ACE Xy M X0 FRHOVEAIRETT; Fy EERE TAZE X; A1 Xeo FRHNIBEREST

AR i BRI DY AN 3 B BTS2 (R R A % FLRS AR A &, R AR H DY AN S R R T SR K

F, =-0.317X,-0.292X, +0.438X, +0.430X, —0.151X, —0.066 X

~0.032X, +0.443X,, +0.447 X, +0.116 X, + 0.023X W)

F, = -0.383X, —0.420X, —0.180X, —0.238X, +0.297 X, +0.328X,, 2
+0.032X, —0.106 X, —0.016 Xy +0.411X,, +0.459X,,

F, =—0.640X, +0.485X, —0.064X,, +0.025X , —0.027X,, +0.347X, ‘)
+0.103X, —0.174X,, +0.068X,, +0.307X,, —0.317X,,

F, =0.326X, +0.314X, +0.077X, +0.044X,, +0.199X, + 0.514X, "

—0.438X, +0.100X, +0.229X,, +0.427X,, —0.215X,,

FRAE TSI DA 32 5o 177 ZE ok, 2R a T EIE F TSR
F =0.418F, +0.237F, +0.156F, + 0.128F, (5)
2021 4 6 AU AEHIE L BT A RIS E ST TN &5 Runde 4 Fos, EATNHER KGR : BER.
P JVRERH] KIaRZEE . HRVREM HIRAER]. #2021 SR /1, BRI IYAS £ 8o 155035
NIE, BHEREAIRE 1. BEREDT I8ERE ST KRR IR BT E SRR R JI R R Y, LR AR HE
B BVREERBIERGRE ). BOKBE . BRI T RIS, HAREREAGE G, &
BHGEHLER. SRERE, FRRERK, UV 6 KM RE IS KEE ) B 2R K.

Table 4. Results of business performance evaluation (2021)
4 BESHOTNER(2021 )

ok 5%l o FERs F, FHUY F, FERisrF, SGHEMEF He4
Lb V3 -0.155 0.923 0.641 0.897 0.369 2
et -0.331 0.326 -0.628 0.505 -0.094 6
IR 0.220 —0.549 0.427 1.215 0.184 3
K 0.112 -0.279 -0.250 1.290 0.107 4
G 0.004 -0.637 0.599 0.173 -0.034 5
Rk 1.749 0.204 0.062 0.640 0.871 1

322 G5R9th
I F—/N 5, 2/ MATLAB #4453 2015~2021 4EHrfeiiS EdliE W i AT S8 554
FIER A AT R, e 5 Fios.
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Table 5. Principal component analysis results of business performance (2015~2021)
52 5. KEGHEMD HITEER(2015~2021 £F)

R Ll 7 3kt iR JA K3k HF) B

F 1 0.369 -0.094 0.184 0.107 -0.034 0.871
2021 4F

H4 2 6 3 4 5 1

F 14 0.425 0.388 0.762 0.268 0.741 -0.505
2020 4F

H4 3 4 1 5 2 6

F 18 0.484 -0.267 0.129 -0.145 0.169 0.526
2019 4

H42 2 6 4 5 3 1

F 1 -0.265 —-0.096 0.881 0.382 0.579 -
2018 4F

He44 4 5 1 3 2 -

F1{E -0.317 -0.139 0.403 0.458 0.642 --
2017 4F

He44 5 4 3 2 1 -

F 1 0.766 0.670 -0.261 -0.007 -0.280 -
2016 4F

HE4 1 2 4 3 5 -

F 14 0.044 -0.487 0.090 -0.127 0.566 -
2015 4

He44 3 5 2 4 1 -

LREVPUME R T BARE ) BERIRE D IBERE . K RE AR B R GE ). SR TP BB
VI A E SO . RERAVE BT RER AR LR T, A BT DOk —ERILR . H ARG
2015 A1 2017 SEHEA SR —, (HUTHRIZHIHER TS . HIA) R 7 S S IROURE, BATIE
RSN BRI K HE BN S, ZEEEHIME T

3.3. Ao

ARSCIREN 2021 FERIEEEIAT BRSO, FISTRIERI T Q UKL, FEAZ 8] f)FE 5 R A B
SEORRR S, 2RIA)EE T GER Ward, KR FEARS =35, MATLAB Bis T4 R IE 6, & 3IN
PR B 1 AR,

Table 6. Results of business performance cluster analysis (2021)

6. KEGHREDER (2021 F)

255 R AR SN Be/ME Yty b

Fi AL RE AR K BE -0.155 -0.331 -0.243
F, BEHE AR 0.923 0.326 0.625

R Ebiad, ik
Fs RFIRE 0.641 ~0.628 0.006 B
F, BERN 0.897 0.505 0.701
Fi PEf A AR BE 0.220 0.112 0.166

s F B E AT -0.279 -0.549 —0.414 ‘

e ’ mn PR KR
Fs el 0.427 -0.250 0.088
F, BERES 1.290 1.215 1.253
Fy PR RE IR K BE 1.749 0.004 0.876

. F B M e 0.204 -0.637 -0.216 .

B= ’ B Al Bk
Fs el 0.599 0.062 0.330
F, BERES 0.640 0.173 0.406
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Figure 1. Cluster analysis tree of business performance (2021)

E 1. 2ESIRASRNIKE (2021 )

H17% 6 I, fE 2021 SFE AV 2 E BUEHI 7326, HE AT PO S— 28, TR G S — 2.,
HMRENERITE R TR =38 &Rl & e MB R E PR RE T # s, (AE2GTRE /1A e
REIHTS . B AL E RE TR, BHRMRE I EET . 26 =R I EFTRE T A K e 718558,
PR FEPARE TS AW INRENE SRS AL AL, ik, ANl 8 51 RIFRRE.

4. HER5EW

AR G o3 iRt 6 ZOBTRETRIR il il BT A ] 2015~2021 AR E SRGHT I, R
FEVUASE I 2021 SRR AT BT WETURIL, BRI IR =4EHRBLIL S, LLId A <4
Wl—BERGEM RS A SIS, SMREA NRRES, ERERMKRIR R T IeiiE. 6 X
VAR AMRE ST BEBTRET) S IS ERETT. UKBE I B SRARE /105 A & B RIS ss fl, HE
RPN

MR T T RS T O R, W SRR BEIRiR 4 BT AR A 8 SR (e b ¥ Re i< 4
AT MV PR R R R S AR L

(1) EELHB ALK LA B E

WAL EIE T HRBNIRR, SRR RAS RIS IRACE S A . A 5548 bR R
WAL S F I E RO R, RIFMBEALMERE S EASC s ME. ik, fE#rhE
PRAEATE T A SR A B 22 HE BT AR, W ORISR LA BT . e 22 Al il B R A
FINREEHR R, ALK, BTG . RN, &HREEFESRAZMZOEARTR . 4%
CAR T340 e S SR B3, SEBL BRI A s B AR T o BeAbh, I8 @ L A 5 55 WS TUE HLA], X
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