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Abstract

The development of new energy technology is a key measure to alleviate energy shortage, and is
also an internal requirement to achieve the goal of carbon neutrality. Reasonable valuation of new
energy enterprises and research on financial risks faced by enterprises can help enterprises achieve
maximum management. First, analyze the risks faced by BYD enterprises from the financial pers-
pective, then use FCFF and P/E models to evaluate BYD enterprises, and finally use GARCH-VaR
and KMV models to measure the financial risks of the target enterprises. The research finds that:
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1) The profitability of BYD has improved in recent two years; poor debt paying ability, with debt
paying risk; the enterprise has certain development potential, but the investment risk is high. 2)
The FCFF model is likely to overestimate the enterprise value of BYD and the P/E model is likely to
underestimate the enterprise value of BYD. 3) After 2019, the market risk of BYD enterprises will
gradually increase, but there will be almost no default risk.
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1. 518

2021 FEABREE SR, EFRIARE A IR, SRRETHE NS 5P TREZ TR o,
[ 25 1 AL B P b T AR e A, 20 R TR R S SR P K iG F1, AN RANARREIRS, HTIHB)
REFEHR IR, R AR M RR sy, SEI T HIU R RIGIFR . (H325ERE . R s ks
ZJrmsgm, HEZEWET FTHIE B ZZEEFEIR, AR RIS, S5 SRR .
EREERE . WRARMENEE KM ST, PERETI A T IEE K. iwAR, BREA
fi(002594) Hi eV EE R E A BRI S, WA —BA kT, 50 300 Jo, U228 70T 10 fi.
PE R RISk, SR A FMER RS E, BA ISR L.

Damodaran A (2015)iA>y FCFF HEAY & 7E I 2 A i A 58 5 W 55 75 SR 2 SRR I, 1 A4
R RGBT IR T A 1] Sutjipto E 1 Setiawan W £5(2020) 434 & B, DCF Bk B %5 Sy HERf »
DDM HEAL A Al AV ANME 2] AN (2021) RGHERTT T FCFF BEBAEME AT R IPER, R H G BHIRIL
CEPIRIUAN R JEBUIR =N 7 TR FT 4347, 75 H H AR A B B RAS RO 458 [3]s 2530 %3(2021 4E)is FH s i /4
FEZEFE2 P50 VA F 28 2 PRI S5 RIS R 23 BT [4] . Jaromir [5]FIF] FCFF 7592 b dth = Wb () B AA At
ITVEA . I IR P E A FAME, FIRE AN T R CAPM BEAY b pe e IR il 7 A
B RE . MR (2021 4F)i% ] FCFF AR LS b A48, SR A B BIIBUE A A T B, 15
Fb e 2 S E A T IR I Z5 18 (6] T 1545(2022 4F)ia I SCHRAFF 707 R0 3 Ao b Ase 3 Hri2ant B ek
AFHATAER L, 121 FCFF BLAURT PIE BBYHEAT T A5 B AR N 5E B THE, DA HE Mt Al T BB ARAG 7] -

A, BRA£(2018)% GARCH fALUFI VaR J7ikAH4E & LA i SEUS i RT3 AUE,  REBE B AS
b B B 2% Bh (ARG SRR AT 2B AN SR A2 RN [8] - Guo Zi-Yi i8] GARCH #574 %if by a3 1% )
R BEEAT T AL, SR T IESE & W06 1 GARCH 1 %!(GARCH-NIG), GARCH-NIG 758
i 0o} A TR A BRI 3R 3R A1 = AE HERA ) VaR fli1H[9]. #E8, M 3%E7(2021) LA GARCH HERY A IRl 37
WL AR A K S AR, R “O5 25 - iy 25987 115 VaR {H, GARCH-VaR 5 A! fE RUR BRi% 2
A I S B B B T R RR FE[10] - Xia Ting SR A E Y R FREE 2 7 (1 H S S, s Mg n |
XE R P8 . 45 R GARCH-VAR H AL BB 65 6 80U A 5] B AN B B A 1T 3 KB AR B [11]

Kliestik 25£(2015) 4 1 L8088 (i HAENAZ B SINE] KMV B, JEHT T CSEIE 7L, RBUEIE
() KMV BEES B i 6 28R BIRE A Al 13 R 20 AR [12] - 75 7%, 11N (2021) K KMV RS i il ()
EREL MR HEAT R &, 15 KMV BRRT DA R & B h 15 B LY AR, XF b i Ak 15 B RS
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HA 2SR R, FRRBMICEIN[13]. FBLC(2022) A5 T P AN R 200t ri AR AT 15 FH AU
SO, ER KMV R, IR IE 36 K ATHRAT 2016~2019 4RI BT, FHAE A R B Bk 4E [14]

g LATR, FCFF A2 M T AFMNE, VaR EAME R A 7 &RXE TR, KMV B 3 2R
BAFNEL AR . AT FEZTTIR: 1) K bb a2 = A5 RS E 455 s 2) FCRF BLAL ik HL
AN S5 IR EN B, 2 AT WSO BSCA TR o ik FA AR R B R B IS v R, 32w 1 4R TR
MOUERfTE; 3) CHCIUAR Y, M558 2 BRE T h 2 = AT A AE: 3) GARCH-VaR 8L, Xf LA
PRI SIC HEN, 23R GED 44 i) GARCH(1,1)f% %R VaR 1§ .

2. tEIF 2 BB 4
2.1. BFIgENS

MEFIGE S BB, e 1 FR, FETEid p) 4y BRI 224E 2017~2019 AT R, F 7 2020 4 KIRE AL
BITHfE, 2021 SRR TR MR EBREAREE, M 2017 4£3] 2019 4F A 2R FERES, 2020
S FTRETE, (A2 2021 AR N RE, R R AL RIS, BB 2020 AR LTS A F) R IE KRR,
2021 FEREETROE . W= MAE T AT BER T, P AR, 5 A e A R e
WA prde . EARLL I id 2020 44 & BRI R IEm, HRMAE 20%, (ERILFESF 22—,
ERHE LR 30%, BRI FE R .

Table 1. BYD’s profitability index in the past five years
C N | 3 NG ik sk YL 227

F 2017 2018 2019 2020 2021
BT R (%) 4.64 2.73 1.66 3.84 1.84
B B2 (%) 19.01 16.4 16.29 19.38 13.02

5 IR 2 (%) 7.76 4.96 2.62 7.43 3.73

2.2. BRI

MAZGRRE 1708, Wi 2 Fras B i 2017~2021 4F (1375 b 22 R KA 100% e 45, —MRimahtb 3R
200%, PHBELE 3 A SR SIPEA L, IR f% R IR 2 . Ll 2017~2021 4E [ 3] L R #RTE 60% 4 47,
KT EBAREFAT IR 85%. AN Lb ] A 15 B 2 =] i 3457 55 400 AR e i o AL 4 LU 28 B R I
Ak B SCAR B S B BE /), Ul LG FE 2R 2017~2020 4F —ELR T 20%, HtHlmahtEEiz, 2021
A AN 32.73%, TANVEIGIN. SANFHELGIRE TR R T VLB, L 2y B R A £ 45 Rl TR
7, WS FEIEl A W] 2017~2021 4F 5577 F At 22 7E 60%~70% 2 [F], XM= BN, X TR
KU, 1% CEBRARIERLT, XL, KHEIEEGIRE ks, Wiz dBbnid &, BT RESE 2 k. [
e b T R 22 £ i B 22

2.3. BEBRENTH

WEIZRE ) B, Wk 3 fius 2019 4ERAN /K, 2019 4ELART, WmBhv =M%, [SE/-ksh®
RIAE B8 R 3L R0 T R, S bmsh 22, 2019 4E DURREN % 77 R B3R, R sh R M7tk
JE LA F iGN, A7 0523 i 2019 4E1K 4.12 BN ZE 2021 4F (1) 5.03, U B A HKSP IR ET R R, AR
B IE e Jyidk— AR ER . 2017~2021 4 SISO GR R e S0 a1 i, R EA A /) Bk BB Re D &, A
AV BB F AT
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Table 2. BYD’s debt repayment index in the past five years
52 2. ki@ AR EFESIER

G 2017 2018 2019 2020 2021
Bl 2 (%) 97.8 98.8 99 104.9 97
) 2 (%) 66.3 59.8 66.8 66.6 64.8
4 H R (%) 9.43 11.2 11.74 13.57 32.73
BE =445 2 (%) 66.33 68.81 68 67.94 64.76
Table 3. BYD’s operating capacity index in the past five years
= 3. LA TR REE A SRR
G 2017 2018 2019 2020 2021
ik AT L 1.171 1.194 1.150 1.433 1.577
MR 0.656 0.698 0.655 0.790 0.870
1717 Ja e 2 461 4.71 4.12 4.43 5.03
LSO 5 S A 2 2.262 2571 2.741 3.678 5.580

2.4. RRREEDH

MR IERES EF, WAk 4 PR, 2019 SEATIERZ 73 /KIE, 2019 £ LATT ARG A L 14 R
AE B G KR T NS, H2 2019 HDURIEHIEK, Fr 2021 A KR TSN, 5350M

MEFR A AR R LT, B Ak e i 1B -

Table 4. BYD’s growth ability index in the past five years
e 4. e A RIE B F R K RESIHEHR

G 2017 2018
BN IE K 2 (%) 2.36 22.79
R 3 K (%) -19.51 -31.63
R (%) 22.77 9.25

2019

-1.78
—41.93

0.55

2020
22.59

162.27

2.75

2021
38.02
—28.08
47.14

BRI . [FAEIR iFind ¥ 22

25. WBERESH

M AER, W42 5 Frn il A & 76 2020 451 2021 4E S A F], 1 H. 2021 FEH ke T
2020 4F, ~EHA 2T K.

Table 5. BYD’s investment loss
E M B UNSTE RS 1HE S

FAr 2017 2018 2019 2020 2021
Ed s I UN ((4VTH) 2.061 -2.484 2.896 -0.2671 -0.3163
[5] B 3 K (%) -71.62 —220.56 216.56 -109.23 -18.41
BERIR: R iFind $E %
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3. Kbl k{E
3.1. HEMHE
3.1.1. FCFF #&%!

K IE IR AT IUESS Bl 8w HEAT 4518, 38 FCFF (A & H L& MG IR, R (-5
XN:

FCFF = Sales — COGs + Deps — AWC — AFC — Tax

Hrp Salses AUKFNH T, COGs kA, Deps NifflH, AWC Hiz % &5 &, AFC [EE %~ shE, Tax
AN A3 BE

(I v P R it O = R 4 B/ SR I 4 S T i W R | S P SN R Y E S L YA
b=, PR A A R, e B SO RN A i, SEDUE . R DU e A

WA IR E R F

VU= SR &5 LEANR], 3 AR G K SRR R, fR v Y= i KR, B AN
(YA 2R TRAS TR 2= b B ED I ISON. 58S FREAT I

W2 6 PR ZE  IRAEAE DR b B A ™ S R EDILON B 2019 4R /INiE T B 4N, AR 3 5 F T
e, 1 HENISON 5 EE KT 50% 135 B LU M Jd 23 7] 6 32 B 5 VR ZE S A O s 7 AR = 2 B LR
fR A J HAd =, b EE 209%-30%, 1T FLUEMEISONIZAERE I 0 R RO AR A H A i AR o
FEANK, AR BN IZ G N, Fofh 2k 5 8 N EE B B . S ENIRON, BR 2019 4F R F#4t,
2020~2021 A K

Table 6. BYD’s main business income by product

6. LLIEARHE~ @ FEHEE W FUEA

R IREMR FHBARAR L IR R Rl O oAt IS

B2 7T) A N N2 U (127%) (12.7%)
2017 4 56.624 40.473 8.766 0.05 105.914
AR -0.68% 3.53% 19.37% 133.14% 2.36%
2018 4E 76.006 42.230 8.950 2.868 130.055
K- 2 34.23% 4.34% 2.09% 5576.94% 22.79%
2019 4E 63.266 53.380 10.506 0.587 127.738
KR —16.76% 26.40% 17.38% ~79.53% -1.78%
2020 4E 83.993 60.043 12.088 0.474 156.598
SR ISE 32.76% 12.48% 15.06% -19.29% 22.59%
2021 4 112.490 86.454 16.471 0.727 216.142
WK 33.93% 43.99% 36.27% 53.52% 38.02%

B MR E LT 2017~2021 SEAEHR BRSPS .

X 2022~2026 FEENRN T, 23 HITHE DU IR R EE, R O K
TN, EE A RME, T REBCT . ds BRI IT-BIE R R B 2022~2026 S ENMEIN -
U 7 FI, PR PR AR R il B AR G R0 22%, FHLER L 428 R LAt g KR 08 14.41%,
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ZRTE L RO R AN AR I 3O 17.27%, LAl i KRN 55.79%.

Table 7. BYD’s main business revenue forecast from 2022 to 2026
= 7. tEI@ /AR 2022~2026 FEE ST

R WM FHEMFER R e i fot Fofth 35
an(128) il i (12.75) PRk 55 (f2.70) (1z5) (fzoe)
KR 22% 14.41% 17.27% 55.79%
2022 137.237 98.910 19.316 1.133 256.596
2023 167.429 113.159 22.652 1.766 305.006
2024 174.071 129.462 26.564 2.751 332.847
2025 212.367 148.113 31.151 4.285 395.916
2026 242.559 169.451 36.531 6.676 455.217

2) WA HIERL,  HOW 3 A & 328 25 F = AT 0 0 BRTR R PRAEAR DG i S oAt =
b, FHUEAE 3SR AR S, R I ORI IR, FRPUSE . K DU 1 E L R AR
PERRA . PUZEF= SRS 5 LA, 3 TN RS R AR, RE A B DY K, @
TSR] R38R S T AS [F) 7= S DN, B Ja FRIEAT I

W 8 FrniRZE  VRZEAE D72 i S LA ™= i 8 RiAR 2019 4F/INIE T BE 5 2020~2021 3 4F i AR ik
R, i BB EUA 5 HR T 50%: &7 EUEE 2 R FALEE . A R AR, 5 B 20%~30%, 1T HL
B ERAIE G I R 7 I R AR AN A = i BAR BN R, (R B ARG, HoAth 2l
SEW N B . BARE LA, B 2019 4E RSN, 2020~2021 4F A 4K S

Table 8. BYD’s main business costs by product
2 8. LW ATy ENEEWSZEA

e PR ?’%f*ﬁé%f* %ﬂ%ﬁﬁ\ A5 R :W\%f&%iﬂz&i‘c i w
JeTe] HoAh = itk 5% Rk 5%

2017 4E 42.86 35.176 7.700 0.043 85.775
KA —0.68% 3.53% 22.60% 121.16%

2018 4 60.972 36.912 8.103 2.739 108.725
B 42.26% 4.93% 5.30% 6232.44%

2019 4E 49.420 48.387 8.55 0.569 106.924
RIS -18.95% 31.09% 5.50% ~79.23%

2020 4E 62.829 53.320 9.651 0.452 126.251
KR 27.13% 10.19% 12.90% —20.58%

2021 4E 92.927 79.907 14.505 0.660 187.998
KA 47.90% 49.86% 50.30% 45.99%

ARSI MR TV id 2017~2021 FFAEREE TS

XtF 2022~2026 SEEMVERA KT, 7 ATHE S  dh g KGR P, X BT RO RO B
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AR, EEARCME, T REBCTE . 38 BRI IT BRI 2022 ££-2026 £F ) E ML
Ao W9 Fram, P4 AR i LA I K R0y 22.9%, FHLIIE. 41 LA mIg KR
N 15.4%, —IRFE L RO RAN AR I R0 18.67%, oA i KRy 48.86%

Table 9. BYD’s main business cost forecast from 2022 to 2026
9. iIFEAF 2022~2026 FFEEE W & R AT

PR RN PSRRI e dib RO Hofth B
an(148) fi= ik (f2.75) Rolk55(1¢.75) (1) (f¢.o%)
K 22.90% 15.40% 13.67% 48.86%

2022 114.21 92.215 16.487 0.982 223.894
2023 140.368 106.419 18.740 1.462 266.989
2024 146.359 122.811 21.302 2.176 292.647
2025 179.88 141.728 24.212 3.239 349.06
2026 206.038 163.559 27.522 4.822 401.94

3) Deps [l & % =4 1H, T JLFERIHTIHK @2 1), RSP 2 A0 2022~2026 4F (1) [ 52 Bt
FHTIH.

4) AWC ZEZHEE&ZHE, HTRITE™ S5k e EgsECR, JUHAE 2021 Fsh 5
HKE 4.88%i 5 7 i G K2R 6.01%; 2 2020 A1) 10 %, RRA EXCRIFEMITHR I KE 077 &
T 2022~2026 4F ()88 E AL & .

5) [ Wi =R EAE 6 /A7, AT 2022 4E A FUN R =4E3ME, 2022 4 L5 I8 H
AR AR T o

6) MVFTTERL, T AAERRAREAE 12%~13% 2 1], SR TP 3 il 2022~2026 4 4k Frfgfi .

EL IV 3 23 ] 2022~2026 4 FCFF i & il i 4% 10 Fis.

Table 10. BYD’s FCFF forecast for 2022 to 2026
%2 10. HEIFIE/\E] 2022~2026 £E FCFF 75

(fz.75) Sales COGs Deps AWC AFC Tax FCFF
2022 256.596 223.894 12.8 3.93 5.848 0.627 35.1
2023 305.006 266.989 15.0 4.08 6.382 0.713 41.9
2024 332.847 292.647 17.7 4.24 6.965 0.8.12 45.9
2025 395.916 349.06 20.8 4.40 7.601 0.924 54.7
2026 455.217 401.94 245 457 8.296 1.05 63.8

3.1.2. WACC =
JINBCT- ) A H A8 WACC ARUF -

WACC =

D
1-T
+E*rd*( )+D+E

Hn TOABR, D OGS KINGINA, E B Sl
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HIE

e b

Iy

e =T +IB*(rm_rf)

Hep, r, EfiiaiZe, LR CAPM BEARB @M BB A1, r, T EHRE.
T FTH 5L 2017~2021 F AL AFIE: 0.138825671,
D HiH 5 2017~2021 4 FLAEI E: 1.42632E+11,
E B1HHH 2017~2021 4F FLAEE{E: 70390201400,
ry FITHECE 2021 AEFIRE S SR L AE: 9.01E-02,
r, FOEUE 9 53 1) 22 0.0314,
r, TR 2017~2021 4F TiAE 41 :  0.048699579,
FRAE LA L di >R HY WACC = 0.0681004

3.1.3. il
KH GGM B ATAH M, GGM AR PR KRR, 40 =FF, BIAEK, [HEBK, 2y

Koo X HE R HE I 2 w3 KA A 2 K.
T I T AR AR A
FCFF, *(1
FCFF, + FOFRs *(1+9)
FCFF,__ FCFF, WACC— g

1+WACC  (1+WACC)’ (1+WACC)’

Hp g AfaE b KE, EAMRSE S, @ AR, DL E R, GDP & E, wE g N 4%,
R4 2017~2021 4[] FCFF Al WACC, "3RH EV.

XFT 2022 TG EV = 902179224029 5 38 I I 2911142812, f 4R A 7 I ZEA S = EVIAE @i
(49 5 AT T 2022 48 LT 23 =] AR A 309 TG .

2022 FF LG 2 7] 24 P AN B OB N 299.98, B ME N 212.8, SPIIMEN 247.4. BT E I
RTRIN 2022 AEFIEAN A 309.9, HILE SN A LA Z 8N, 2022 FLAE, B R BRI EATIER K
J&, RIICHFEFBeIERE N, N, Wl A s BN RRE— e K. S FCFF BLAUT L ik
A FEAE B —E BUERR VAN S R, E R B R T RE A T

XF T 2022~2026 4F EEV I 2 A AN BTN, G 11 Fs

Table 11. BYD’s stock price prediction results
F 11, B AR BRNTUNLER

4y 2022 2023 2024 2025 2026
FCFF 3.51E+9 4.19E+9 4.59E+9 5.47E+9 6.38E+9
B 309.9 346.38 355.29 396.45 432.97

3.2. [EEH{E

R R AT R AL T 20034 7 A 1 H, Tkikits R Ars & sk et g
SRS B REEA: . B E B A EMARS M . i B 57 W& B FR (Bl 2R
e M2 S BB R b B 7= . BbAh, BR T RIEARKRIIEZRIERE J14b, ARG NE SRS
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WA HE R (OEM) Bty FFRFIAE =4 st 2. siBhil. ASTEAAIALME . 2 5 IR HR A fL B 2 (1 R s 2
PERRSS 30 ) AR 2 ) 2 e A S X A SR . A R NI AR ) 2 71119 Smart Fortwo 1 A 25 FiLZ) 4254t
FHIRIRSS Bt o AT, AR NERI AR T ST - SR T R 3N 1 RS RIET

2021 TR RL A BREY B R 87.43%, 1A 3] 93.62 J3 AW, LVt R 1145 74.01 540, [FILLIG K 73.74%.
7 12 foR, HERENIRASE — 2K, Ll o R AR EoT =4, H2E 5 AR K
EWAIR Z PRI 1000 12

Table 12. Comparison of Tesla and BYD’s financial indicators

12 TR AR ST E AR S EFRXTEE

W 45 4 A R I b EAAl IFl bk
EIRA(12) 3601.77 70.67% 2161.42 38.02%
BV AR (12) 2691.27 51.48% 1879.98 48.91%
WA ) 173.52 73.91% 79.91 7.05%

HEREHNH 302.27 43.62 117.92 25.75%
REFNE BRI 30.60% 6.48% 17.39% -7.81%
V3 B4 F 369.32 665% 30.45 —28.08%
IR A5 A 306.82 51.87% 654.67 44.22%

BRI N R (R B R R AT,

RefTRL A 7 5 HOd 2 7] R B S RA S, HORRIE AL, 236 i B 4 r S s, U
Wrkr A FVENZEEL AR, W B AT A, S ER AR .
LA R (R ) PYE S LU AT A5 E, P oI SN % E SRR IS 26 2021 AE4F b A7 1297
FEot, WU 5.6 o0, Ll 2021 AR A 1.06 I,
R P

A =L 114 P, =242.475
E. E, = °

() FE A AR VAR 2 L E 1 R AN O 242.475 JT.
IR s 2 ) AN L 3ok 23 ) 1) A 43 7 3 LA — S IOARALZ A I HLIRIE AL (B A5 21 1) 2022
B S H SR T AR, E R (ARl R A 8 4 B ddh 23 =] eIk B AR AT RERARAL 1o

4. EF GARCH-VaR #&3ftk Wil A B hip X e E 2
4.1. BB
4.1.1. RS

BV P e 2 ] A 6 Bl 25 SR TR e A B an 1 1 B, B 2 T BT o0 W A 2 SR B (i
i/ 5.080304, ffEH 0.245037, JB Siil & A 231.2469, HIH PAE A 0. LA & FLAE 0 Bl 25 %
I A] 3 20 A BT A AR AR AE, JFHE A P RN 0, I 2446 4 5 5 1 IR IE 252041 (1 TR AR

4.12. BAREE
M5 ADF #5561 13 fios, PEN 0, X E s R SIAAAAE SALAR o PRk iZon] Hlie o 2 7 41
ANE A ISR L R R TP AR 81 o
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Figure 1. Yield time series plot
1. Wes At E F5IE

280
S Series: LOGRETN
240 | Sample 1/05/2017 12/31/2021
Obsenations 1215
200 |
Mean 0.001369
160 Median 0.000788
| Maximum 0.095317
[ Minimum -0.105377
1204 Std. Dev. 0.028588
Skewness 0.245037
80 Kurtosis 5.080304
40 - Jarque-Bera  231.2469
Probability 0.000000
0 LA B T T — 1

T T
-0.10 -0.05 0.00 0.05 0.10

Figure 2. Histogram of yields
2. WE RS E

Table 13. Stationary test results
= 13, FRRMRINLER

Test Statistic P-value Lags
—9.961 0.000 10
Critical Values —3.43 (1%), —2.86 (5%), —2.57 (10%)
Null Hypothesis The process contains a unit root.
Alternative Hypothesis The process is weakly stationary.

4.1.3. BEX*KRLE
RAEL 14 WP Q Giit B PAE W &I, 43 )5 6 WK, P{E/NT 0.05, HEIVAG R4S R,
K B T R B S 6 HH. GARCH JEELR b (R348 75 T2 7] LAk A
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r=c+r(-6)+¢

PE TR T A GARCH BEALEE TR T A7 £ ARCH R, PRI 8 77 B A 3k 47 ARCH 258
e

Table 14. Results of sequence autocorrelation and partial correlation tests

F* 14 FHIBAXMEEXKELER

Bk AC PAC Q P
1 0.010 0.010 0.1254 0.723
2 -0.013 -0.013 0.3222 0.851
3 ~0.025 -0.025 1.1051 0.776
4 ~0.009 ~0.009 1.2025 0.878
5 ~0.038 ~0.039 2.9767 0.704
6 0.097 0.097 14.449 0.025

15 foR, AR 95% I EAS AT T B ags R R se, RIAME T R B ARCH 28080, AFAER T 2%,
DAL AT L S AR S () GARCH 78 Sk %1 il L AR B A A

Table 15. Test of the ARCH effect of the mean equation
= 15. ¥{EF512H0 ARCH MR

Heteroskedasticity Test: ARCH

F-statistic 12.33754 Prob. F (6,1196) 0.0000

Obs*R-squared 70.11857 Prob. Chi-Square(6) 0.0000

4.2. #3I GARCH t&3!

W FH ) GARCH #4155 GARCH(1,1), GARCH(1,2), GARCH(2,1)%%, 4K +57E GED 40 A i 5%
4R R PA b = ANBE AR S BT 3k 2 =] RS0 2 R B3R AT R o St AR R R AN S B S 2 1 KT A
K AIC FI1 SC I,  MIEFE B B A . BARBE R W R 4% 16 Firs:

Table 16. GARCH model results
5% 16. GARCH 1&RIZE R

GARCH(1,1) GARCH(1,2) GARCH(2,1)
© 4.30E-06 5.81E-06 4.18E-06
al 0.061211* 0.086567* 0.066961
a2 0.484434 ~0.006890
bl 0.936850* 0.426719 0.938075*
b2

AIC ~4,526256 ~4,525054 ~4.524630
sC ~4.500958 ~4.495540 ~4.495116
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4 16 %1 GARCH(1,1) i AIC A1 SC #ENI 5/, Kl GARCH (1, 1)1 70 B8 6 i 2 IR S0 A9 ¢ 5l
R TR AL TS B 25 R A 7T Z R, X GARCH(L )R 4T ARCH £4%, ek %L
PIESES Z HIAHIA o & 17 R E) ARCH USRS . AR, %5617 2 7 A C A A AAAE ARCH R,
T 7T ZERE .
Table 17. Test of the ARCH effect of the GARCH model
5z 17. GARCH 1281 ARCH & B4 3%

Heteroskedasticity Test: ARCH

F-statistic 1.899618 Prob. F (6,1176) 0.0778
Obs*R-squared 11.35619 Prob. Chi-Square (6) 0.0780

4.3.VaR {EitHE

AR @ A BRI T, AT RS RIS G FE R N S AN R GRS A
TFERMETHE. P, h
VaR, =R *F, %3 #J/At
Hrb P Rt -1 AR BRI FJYRos GED 20 FEGBAKTFNa TGS 5, %K GED
oA PR R I RAFREZE s A SCBUBIES R HIEFA I B v — K, VaR AR A 2UnT LR 46N
VaR, =R *F, %4,
2017 3 2021 ik HEMH VaR [BASENSE, WPk 18 Fin.

Table 18. Average daily VaR value from 2017 to 2021
52 18.2017~2021 ££H14 VaR f&

BEE 2017 2018 2019 2020 2021
90% 1.842 1.784 1.711 3.171 8.187
95% 2.553 2472 2.371 4.395 11.346
99% 4.110 3.981 3.817 7.077 18.267

WL 18 L AT A, 2019 4F VaR % )N, 2020 fEJT44 VaR {EiG N, 3 H 2021 4F VaR fH& K.
2017~2019 4 [A], b P2 " B beiche e, i MBEUIK, 2020 AR as A lfis 3, 2020 AR A
T 2019 FFANH 4 £, PRk 2020 i XSG 2 — @ 1. 2021 F AN A E] 268 JT/E 2019 AN
(3 6 %, PRI T 37 KU — 2B n ke

4.4. Kupiec Y5k SRR 418

EINEESRK T EAF R H VaR [H5 A "W I SERR IR AA AP HEAT HEE . T A2 S brAs 56 it R 4K,
N 2 AE BRI i SR R WZATR P = N/T » I RIOIRE P*, o BT, BAP =1-a.
i P> P SRS BRI T A RITEMR S T AR s R U B R Sl 1% A RIE R T
AR

i LR it & LR = —2|n[(1- Py *(P*)N }+2In[(1— P) " x p“} SRR I (1 45 R BB LR

Gt ENES % B BEACF TR EREAT R, 3 LR Gt E D, RIIZE R 45 RO -
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Wi 19 Fion, 18 Q0% M B G KF T, SEhnRMMER SRR AHE, IFH LR gtih &/ T GED
AATIIA L, BT LA BAFI B GED 4347 R 1 GARCH L7 Mot b 7 3tk 2 ] [0 5% B0 2 26 XU 1 P | 2 3K
B, B RERE T AR s 1 S e S B 3 2 ) XU L o

Table 19. Failure frequency test results

5 19. KMINERILER

BI5E LIPS g R S RGO LR Ziit
90% 0.1 0.106 0.647
95% 0.05 0.065 5.293
99% 0.01 0.023 15.262

5. &#F KMV KRB L IF@ A BIEA G E B
5.1. KMV R+

KMV HEALRE IS 20 0 8 AR SN BIPP AL 28 745 P 2, B 5, A2 =] AU 55 K v R A5 4 40 5
ARG HOBUE, R, R — 2 EMBGRE L/, AR B S T 61055 2 A = 574
EREZ) k2280 2 BE BB UL 23 =) 65 55 BN (5 X R0BE )N, AR ) M BLE 240 g, ez
LB N B A ARG5S BN IS ERBE 88, B 5 MBS R RE . FUa, ARG
SLAih b, CREREAS DT S A R AT X LU SR, BRI A B B AU 20 5 Z [R] WU G &R, T 37
HZE SR

BRAE TR HIBUE AL A SR T A SRR I T

Inv+(r+1*02)T
4__D 2

' o *\T
Inv+(r—l*o-2jT
4__D 2
2 o*T

E=V*N(d,)-De™N(d,)

E REAFAUNME, D ARLANF IR NI AR G55 M E, VRN ARG 0ME, T RoRfEie
IS IR, r FoRERESAR N (d, ) AREIRHEIRZ RARIES AR, o AR AR B IME I BEhER .

FIFHIEZ) 21 DP SRIHEE LIPS DD AFFL iR, LR BN 1 %) 2

AEIMESE TR ST + 0.5 K fGE, Fith

DP=STD+%LTD

IR AL K420 5 DP Ak KB 0E V RTHIZIE BN R o SRt 52085 DD, Hrp Erstd
AR T HE 8 H A1 5 Tia i E R BEME AR IEZS 7046, IS 22805 DD 5 A= T
E(V)-DP

DD =
E(V)*o

Fort B (V) N E P E B
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i, RV EEEAMR . KR iE vV IRAAIES A, 455 H208E% DD, "L
MR EZ % EDF, tHEAXWNN
EDF = N (-DD)
5.2. EEBARIEARNKEEE
MR _E AR BB R, THEE 2017~2021 4 LI 23 B (AR A BB AR AU E I 3 4E UL S 14144 5 DP,
HREE AT 2% 20 Fron .

Table 20. KMV model related data
%= 20. KMV 1R EUHE X 8 iR

E o DP r T
2017 1.47e1l 0.3327 1.115e11 0.053 14
2018 1.43el1 0.392 1.252e11 0.0387 14
2019 1.37el1 0.3334 1.205e11 0.0387 14F
2020 2.56el1 0.5848 1.214e11 0.0328 14F
2021 6.57ell 0.5538 1.814el11 0.0328 14

1) BB ERITHE, 2021 AN 272814.29 75, MTE = B *A, HHESHRTE, B

Y AEFH T B S AEAR
2) AR, HA R R, BN OR I R AR ZE I H A, AR B
= H¥ksh%E*252 .

3) DP Mit&, it A AR b sl S A AR TR A

4) To AR FI AL 3.87%.

R = E AR AN, Wk 21 Pox, A | 2020 F5E L WS AEEE K 4.6307%,
2021 FHPEL RMEZ K 3.677%. AJ LU Hh 2020 473 2 RS M A0 8wy, 10 2019 4F AT E 29 KUK A
RRUN VAL . SR, HOl A ®] AR TGIEL KR, 35 rl &1 2020 At SRR A 1 5
K, R EEEE 23 W PR S 2 BRI o

Table 21. BYD’s default risk measurement results
21, LEWENRIFEANEEEER

Al 587 it EZI RS HAE HAME
2017 2.56e11 19.233% 2.9316 0.1686%
2018 2.64e11 21.216% 2.4787 0.6593%
2019 2.537e11 18.019% 2.9143 0.1782%
2020 3.733ell 40.128% 1.6818 4.6307%
2021 8.327e11 43.71% 1.7895 3.677%

AGES A Wil A 7] 2017~2021 AEFIAEHR, X HC AV () 0 55 R 0 AT 20 M, B IV e 2 W) 3 R 4
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fmABE A e e BEOREIEE, AR MVBTERRLY, BA —ENRREE T, H2EKR
AR v NP /A i 0 01 ST = o8 i BN 00 710 N v 21| NP s b B o 16 B2 AR
(RS (B, 3 PL 3t 24 ) EAT At (B, FCFF REARLIR AT RE =il B Fn Ak e M0 P/E A RUAR AT BEARAG H AR
WA E . feJa KA GARCH-VaR 74 i & LE it 22 =] (i MR, LRIl 23 =] 2019 4E LA, Tz KUK I
B . FIRER A KMV B R LUl 2 7] A 29 A, 2020 48 HE Lt 2 KU AR e, B B4
SRt it 2 F) AN 2 A AR I 24 R o

Sk
[1] Damodaran, A. (2015) Equity Discounted Cash Flow Models. In: Damodaran, A., Ed., Damodaran on Valuation, John
Wiley & Sons, Ltd., Hoboken.

[2] Sutjipto, E., Setiawan, W. and Ghozali, I. (2020) Determination of Intrinsic Value: Dividend Discount Model and Dis-
counted Cash Flow Methods in Indonesia Stock Exchange. International Journal of Management, 11, 1842-1852.

[3]1 7hEEE. hARE G N E S HT[D]: [l 224718 50]. =M FEdb R K2, 2021,

[4] 5. FET U IriE2e s b 2 =500 55 041wt 7 [D]: [t 22 Ar i 30]. & 7 8K, 2021
https://doi.org/10.27262/d.cnki.gqdau.2021.000966

[6] Vrbka, J. and Vitkova, P. (2021) The Applicability of FCFF Method Evaluating an Enterprise of Real Estate Segment.
SHS Web of Conferences, 91, Article ID: 01042. https://doi.org/10.1051/shsconf/20219101042

[6] MWy T 15 H LB a0 F Il AR B PP ASBT FE[D]: [ 22 A2 i 3], M Hh T2, 2021,
https://doi.org/10.27774/d.cnki.gzygx.2021.000074

[71 EXE. #ebERBRE TS E D] (WS008 30]. SeBH: St 2 K%, 2022.

[8] Mk, MRAE. FRIEORER e i KU P i) B AUE T ——2K B VaR-GARCH JRAE R JIESE[I]. 427 10t oL,
2018(11): 51-55+124. https://doi.org/10.19374/j.cnki.14-1145/f.2018.11.010

[9] Guo, Z.-Y. (2022) Risk Management of Bitcoin Futures with GARCH Models. Finance Research Letters, 45, Article
ID: 102197. https://doi.org/10.1016/j.fr1.2021.102197

[10] ##%, M3&F. 2T GARCH-VaR AL LR 2 5] 74 KU L B HFFE——LA R GRS " ABI[0]. ORI HRMY 2~
224k, 2021, 35(4): 15-20.

[11] Xia, T. and Yang, J.X. (2022) Performance Evaluation Method of Online Supply Chain Finance Logistics Enterprises

Based on GARCH-VAR. Security and Communication Networks, 2022, Article ID: 4500430.
https://doi.org/10.1155/2022/4500430

[12] Tomas, K., Misankova, M. and Kocisova, K. (2015) Calculation of Distance to Default. Procedia Economics and
Finance, 23, 238-243. https://doi.org/10.1016/S2212-5671(15)00481-5

[13]1 /59, MmN, 2T KMV BB Al A5 FE 29 R B = IR 7L [J]. BHE S 45, 2021, 34(4): 106-110.
https://doi.org/10.14059/j.cnki.cn32-1276n.2021.04.020

[14] 8o, JFEAFHE. I ARATE AR 2 ma R 3ok B N IE 2 AN ——5 T KMV BN AR R 1) S AT
FE). S 5AEFHT, 2022, 36(1): 105-124. https://doi.org/10.16314/j.cnki.31-2074/f.2022.01.009

DOI: 10.12677/aam.2022.1112944 8961 IR Esid


https://doi.org/10.12677/aam.2022.1112944
https://doi.org/10.27262/d.cnki.gqdau.2021.000966
https://doi.org/10.1051/shsconf/20219101042
https://doi.org/10.27774/d.cnki.gzygx.2021.000074
https://doi.org/10.19374/j.cnki.14-1145/f.2018.11.010
https://doi.org/10.1016/j.frl.2021.102197
https://doi.org/10.1155/2022/4500430
https://doi.org/10.1016/S2212-5671(15)00481-5
https://doi.org/10.14059/j.cnki.cn32-1276n.2021.04.020
https://doi.org/10.16314/j.cnki.31-2074/f.2022.01.009

	比亚迪公司企业估值及其风险研究
	摘  要
	关键词
	Research on BYD’s Corporate Valuation and Risk
	Abstract
	Keywords
	1. 引言
	2. 比亚迪公司财务分析
	2.1. 盈利能力分析
	2.2. 偿债能力分析
	2.3. 营运能力分析
	2.4. 发展能力分析
	2.5. 投资角度分析

	3. 比亚迪企业估值
	3.1. 直接估值
	3.1.1. FCFF模型
	3.1.2. WACC计算
	3.1.3. 预测

	3.2. 间接估值

	4. 基于GARCH-VaR模型对比亚迪公司市场风险度量
	4.1. 模型的设计
	4.1.1. 描述性统计
	4.1.2. 单位根检验
	4.1.3. 自相关检验

	4.2. 建立GARCH模型
	4.3. VaR值计算
	4.4. Kupiec的失败频率检验

	5. 基于KMV模型对比亚迪公司违约风险度量
	5.1. KMV模型理论介绍
	5.2. 比亚迪公司违约风险度量

	6. 结论
	参考文献

