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Abstract

With the growing strength of the country, the "localization of chips"
has gradually become a new topic of national strategy in recent years. As
the core parts of electronic products, communication technology,
information technology and other industries, chip will play an important
role and position in China's economic development in the future.
Accelerating the development of China's chip industry not only has a far-
reaching impact on China's various industries, but also plays a crucial role
in enhancing national security and economic development. Against this
background, the state council issued the strategic plan of made in China
2025, a document on comprehensively promoting the rejuvenation of the
country through manufacturing, to promote innovation-driven, green
development and accelerate the transformation from a manufacturing
power to a powerful one. Therefore, in the capital market, chip
manufacturers are increasingly valued by investors, and the need for
accurate valuation is becoming more urgent.

This paper takes Goodix, a rapidly developing enterprise in the industry,
as an example and tries to evaluate its enterprise value through case
analysis. This paper first introduces the basic situation of huiting

technology, through the analysis of its value composition, it is concluded
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that the traditional evaluation method has limitations, so it tries to use the
modified income method to evaluate its value. This paper compares the
estimation results before and after the revision, indicating that the revised
evaluation results using GARCH (1.1) model are more accurate.

1. Based on the analysis of the composition of enterprise value, the
enterprise value is divided into the value of existing profitability and the
value of potential profitability, and a set of mixed modified income model
suitable for the value evaluation of chip manufacturing enterprises is
constructed. 2. Based on the income method, the free cash flow model of
operating assets is introduced to fully fit the enterprises in the early stage
of development and expansion, and the value of the enterprises' existing
profitability is evaluated. 3. The b-s model modified by GARCH 1is
introduced to evaluate the potential profitability of the enterprise, so as to
make up for the deficiency of the income method in the enterprise value
evaluation. Through this research, the accuracy of value evaluation of chip
manufacturing enterprises has been improved to some extent, and it has
certain theoretical and practical significance in enriching the existing asset
evaluation theories and improving the evaluation framework of listed

companies in China.

Keywords : Enterprise valuation; Free cash flow from operations;

GARCH model; Real options
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H I A R VA 08 H T EE 24T 418 . S8k (2017) 32 TAGERHE 221
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iy JE SR T B AR VAR (B PRI R F AN [, e VA ol 2 A i PR AR A b B 2 F—
(AL G VAl 75 7250 K A B s AR AL AT TS W 2 AN, K
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Stambuahg (1987) « Zakoian, J. M. (1994) %} LB G 3k 47 HF 78 3 B0AIE T 38 30 A ARt
PRt Zakoian (1990) % ARCH HE Y B4 AR SR AAM E L — AT TIR, $2 i FH i 44
B X A3 0 1V RFIER IR S50 G Ml 8] 5 51 B 14 5 AN [ ) TGARCH A5, A
Ft22 B TGARCH REMEAR I 14 148 I ) () AEXTFR P - Basel # Valentina (2005) Zi4k
OINT T WA SNEAS BRI S B, 8 Bl GARCH KA AR v R 500 45 %k sh ik
BEATSAE, WEBH GARCH (1, 1) BEARSTEXI R 46 4F N B A RIFIIIGROER, BeiB BN
A VRE PR T 48 5 R B B 1

PRI FE 3 AT (2012) X PR 300 450U 7k 223 50 1 5 T3l 3 92 ] GARCH A
ROGRHEAT S0 4T, VRN M B A B M GARCH 288, GARCH 544 w) L& Al T
WA R T IR (2014) % FiEFE %L 1997 423 2013 4 [H] 3942 A H YA
BEAT AR M, X GARCH A7 AN EGARCH R 78 X6k 3F 6 HiSc s ¢ i AL 2 e sh ) 2
BEAT 73 MT, A0y GARCH A1 EGARCH #frJ LA EAEFRHI o 2 AT A R fti vk,
Ht EGARCH ZCR BN o 5K5%, 222K, 4245 (2015) FFH GARCH (1. 1) %P 300
FRHCT I 11 RBCEEEAT B R I 2 S g AT A, AR 45 G SR A Al oh AR
K P ZE SRR YRRl o K5 T P S I B (i 2 4 90 Bl DA SE BB b AT R e, 79 T
PRI AT E M. JE R, RO E (2017) FIH GARCH (1. 1) A AI%F LAE 50 $53k
2015 F| 2016 F () HWEAN PR BEAT 708, FHE50 LI 50 fe8usksh &, K
GBI TG EAAERE IEMHRLR,

GARCH M AU A I S sh At ih - B e, 7oAy g A /b2
SRR (2017) I8 FE A 50 FE#oias 22 A [A] 7 4R )5, HI GARCH 284
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RS i R P S HEAT 20 M, FFARGE UL 28 5 P AR Bl 4 70 M P05 58 ) Sies  SEEAT
BT AN, 5KFE T (2019) SKH ARMA FEAL i o SR HEAT A . (U065
A GARCH AR M Ha KL ah A, AFE KRR A YL E, 81T ARMA-GARCH
FR R IR AR RO AT IS I o B ST o SRS RAG 4518, SRRl n]
LA ROt UL 5 38 AR AN A% . T 22 (2019) SR ARMA-GARCH A7 AE 5 3t
PRSI T R S I HL 2N AR T G54 o S AMERE R R R4 (2017)
KM T 3T GARCH-KMV A7 30f iy 5 A i SEVI AU B 2 AT B 7T« 3t — 20 1
JERE 7 GARCH AR RLLE SET IR S

MELESCERFT DL Y, GARCH A5 L 22 s i FHPE IR SR W10 . Bt
AR B T |, B 225 SR GARCH B RS XG SEA HARGEEATRFF 70 . A Stz
RS A R R VR BG5S SEY B B VR AR 45 5 O B A AR i A A E
Pt o AR SORE IR AR ST B B 8 N B IE & R B BuA i 4278 5%
77 B LR R, 0 1R GARCH AR S AL b B-S ML AL e sl A AT A
b DA SR 3 By )3 Al A B3R AT PRl

2.2 i Bat

2.2.1 FEHTEHEREEE

B GR350 K0 (2017) T (M54R3 40 47 5 2N E )
S, AR BN S AL T AR B A R ME VAL, 3 SR 2 (1990)
() E H I g At 45 5 0 W 2% 2 v AE ) 5 B SR T 3 0 A At o IS 2 S
TR A IR R A A 48, BRSO TR A PE A S, BITEJR
PEARSCH sk 24 SR BT AT, BNV AES TR AT By, ARl B AR B A S
Hexdew 2, M RAKE — 5 AR, SRk A B ERE H I,
T H AT RE = A A B R R . RIE e

ZE B H R e =2 B0 Sh P a7 A B A - IR A B AR S .

(2-1)
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(PREMETEA S 8 18 TEATE ) (2-2)

ZERF AR SRE=AT 4R LE AR FHHEEIN SR
=2 E VRS S BV R A A ST Y (2-3)
2.2.2 B-S HRtCENMRRY

ABUE EEIRT 1970 A0 12T IE RN Al 5 BAE P SR A s A 85

LT AN 58 1k U RIS 558 7 A, 285 R8BI AR SR ALY 5545 BE AL S AT AL 4
BAG o IBOE AR ] DURI SR PG AR Ak fir A IR BN L 2 ORI AE N - 295
RN B Wi 2 MR 8 X E A . Black—Scholes & i
Mo HIE 2 M T RO (8] S B R, 5 RO FH A R S ] X TA] Py AR 393
e, PR ALAE E & (10 A B AR BOAS RO IABUEAT i AE . AEXT b BEAT PP
I, SIBOE L T2 K, b B IO B Bl IBCEA S SEH I
B IFE] . Jo RS A R KU 205 R B, — od B0 o LA R A 4l
HITEAEAR A ST VPG o FEREAE S R AR R B, VARSIl S b E &
iz T B0 XU S AN 8 PR AR AL T AR A o« A2 BEFE B SIBUE R 25 1 Al sk i
WA ERZR, 17 PAMEATOE PP, 9B RSk ih e B %
H - HIBUE B RUAE AT R 2 3 AE — R A SE SRR EGAL AT 4 L, DR e s B B Y AR
HMEFFILS G B 15 2 58 UL HC, DRI R o fai I 20 W T8 32 1 22 PR, LA MR
THEEMTTEEREE &, WIES B ST NERA Resra M . R % AF
Bz, (EIBUEM AR IRE B BON Y )2 I PPAd T R

B-S JABUE Hri AL -

C=8,N(d) — Xe ™N(d,) (2-4)
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WA, VR AT RERT I8 A B AR Py ) 1 e A Ml g % P B iR ze

H TG RATI — v KUF, fELRE R IRAE T RS DRI (K 2, (HRE
FrifliE LA TR B, 5 R AT LE — 58 AN 8 P . b4 B TR A
fiE, ARSHHKE L M NE N IR, AT 56 4 k.
FEXSEE 3G #21a) 4G FHLH BT o &I, ARK 4G 7] 56 FARN FHLH L E ok &k
MR B, N K20 2R L FALFR BSOS P IRTE TRARHTE A SR 5 4F Pyt K A% 1 v /g
SRR 3G, BRI 5, FAR R AR I 1 I AR L5
AR JEANTT I 75 SR A LT A8, AR A BRI H AL FRe B Berits )7 Intel 43
Br, H 5 AFER K RO R T K RN 6. 23%. (HRIRA 1A MG
THRHE AR B KR AL KT Intel, I H it TIC TR B £ BN K
Pk BT HARGCE I, AERTTTHI AR, B AR AT R AR 7 it R AN Wk
£, 1 H ATZ A 7 O T R d R SE DR ANE 2, BUH. Intel 758K 4b T
W E AL, IRZR TR, OGN ERCR, L TR TE 1735
R FEMNE, BIREAR LI RGZEE, (RIEERIMEEZA K Intel. BT LA
RSP IA KB T AR TRHLEEE Intel —REmE I KK, 454 BTt
MR, WCh 2023 FELLE T BEHE T — PR PR, MEEEH RN
A%72 )& TG F .

¥ & ZHUEHNAR, FRNCTR G A -

SE T EIUA -

_ 365800.62 x (1+4%)
C(6.8%-4%) X 1+6.8%)°

H TR ZE 2018 4K 12 A 31 HA &bt =, Bl amss =M Eh
0. HITVCTIRME A 2018 4 12 H 31 HIRA KIAMBIL T, A AKIAR AL 7%
{9 0.

ICTURH R v T Ak A (5 09 9155714, 23 J37T

FV =9155714.23 (4-6)
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4. 2 BERFIgE DAL H{E

4.2. 1 {£%: B-S ER S HHIRE

LOYETIME S ARMAEARRIIY, )24 BTN (8 R AR A B I 2% 4 e i 1%
PN ERAGHE, SR TIE TR B A I 2 B AR B . DR AR SV TR
B 2018 M &5 Kt , 1SRN TRHL S B~ BUAAER T IE S 534522, 13
Ji TG

2. AT X ANV AFR I, ¥ 5 B~ 1E S A A = B BT 0 15,
WA LIIBA B & T HAT IR, SATIIRCE A = S Wt 2 Ui A Al
BB TR AU, AR BEIRAS TR AR AN EL - PRI, AR S S A BT A%
MRAECTRL 2018 AFAR AT HfT X, BIIRCAAT i v 123775, 11 Ji7t.

3. WARUE O ¢ ASGRBUHRCE BOH A 10 4, HEHRIT, MR (h
e N R B RNE) e KB T RIRIHIR Sy 20 4, {H2 BT HOR 53 0 53
B, — SR AIRAEOREF 10 LA ERSES 20T, IF HAT LS8 S AR
F, e B R AN SR 1 2 53, DR R s A E AU R0 10
o

4. T RS FZE 1 o KU R AE R SO A E 557 B e E N Ca A,
e B i R 3 4. 27%

. WA o EHL “Csmar” HE FEHICTNEE B 2016 4F 10 H 17 H 1 2018
12 H 28 HAEAER 540 AN32 5 H IS BB YA 35 2R A9 sh % B DR Bh 2R 5 3E4T

A A 0. 033475958, REUEL T RiFs, @510~ 52987,

o ERSHALTHEANIC TR 1) B-S AR AR,
, _ In(534522.13/123775.11) + (4.27% +0.52937/2) x 10

) 05393 X V10 =1.9660 (4-7)
dy=d, —0.5293 x /10 = 0.3222 (4-8)
N(d,) =0.9754 (4-9)
N(d,) =0.6149 (4-10)

C =534522.13 X0.9754 —123775.11 X e~ * #7719 % ().6149 = 471714.33 (4-11)
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H B AER A, ERMER 2018 4F 12 A 31 H, CIRHEIA N E 2
9155714.23 JiJt. ik B-S HAAUE Oy A6 AL v 550 V0 TR 352 (0 7 £ {2
471714. 33 JiJG.

AR 2 U1 BV THORE 0 B ATk (1 -

V=9155714. 23+471714. 33=9627428. 56 Ji 7t (4-12)

4. 2.2 T GARCH 1EBUSIERAIERIEHY B-S B4 SHHIRE

AR SCRFT BT 79 MATLAB, #4447 R2017b, MATLAB J& - = KRB A,
FOR R, E T AR B, BUE o, Bt R T I AT
K MATLAN #EAT B ST L fliih 5 B 24

L. B ORI L S S A 3

A SCICTHR D s e S 8 ok B 12 4% 1 M3k tushare, BAIETIRHY 2016 £
2018 FEAF HUAEN N EH bR, FIFH Matlab B4, @20k, SAEOHE.

FIFH MATLAB THE W 5 %, 7€ X r=10gP (t) —1logP (t-1) HH r Xl as %
t A H P RS, Wi R T

0.1

|
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ik
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FIF matlab AHRRECN Eda AT 40, 152083

R 4.5 LA R R SR

W a FFIE A 0.0019129
&I VR &) 9.35E-05
W AR KREHN 0.09544
s & IME A -0.10537
W Es R ARAEZE A 0.09544
W SRR A 0.3819
s I A 4.8602
W RISt E A 91.1549

MICTGARHE H WS AR X Bl o 52 7 FIAE 2R I rha] UG HY o Bl s 3R 30
AR EERERAE, BRI BLN LN, TERR I BN EOK . AR 5 SRk
YEgiit i, X PR S e T IES TR . AR s id h=1 5 € H &
FIEZD A, P /ANTFHRAMERAE 0.001 T A AIE BA JE AR % N A 9 IE 2540 A
Jbstat>ev [F#E Jarque - Bera A5t iIE B JEEH A A IR 70 Af

3. BEAT AL AR A 56
P AR ALK ADF J5i%, A

[h, pvalue, stat, cValue]=daftest (ret,” alpha’ , alpha)

BRSO B AT BT ARAS I, A0SR R R E AT, A AR B B
WAELL, I A BB R

7E 10%H B G AKCFT, B RKS S 4t i2 9-17. 255065 i FHE J9-1. 616056,
ME2E 9 0. 0015 7E 5% BEAKT N, ARG THEN-17. 255065 I FHE -
1.941140, BN 0.001; 7E 1% EEAKFT, BARKIRGTHEN-17. 255065
Il FAE N-2. 570044, HEZE A 0. 001,

gE PR WIEARIE S ADF K256 o DRItk YU TRURHEISCRE o B0l 2 28 46 4 Bl A L
FEREL, Yo 7812 AR .

4. 3T H 72T 75 1) B A DG BR HCH T ARCH S 7Y
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Lag

4. 4 W BB E T FHIEMR. i BHERREE

MBI BRI E W, ST 5 3 1 B ARSCHE, i A2 257 GARCH 7Y
A

%K 4.6 GARCH LB SHflii+45RE 1
GARCH(1.1)Conditional Variance Model (Gaussian Distribution)

Effective Sample size 541
Number of Estimated parameters 3
LogLikelihood 1124.93
AlC 2243.86
BIC 2230.98
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5. #4T arch RN AT L

KA [h, pvalue, stat, value]= archtest(at, ’ Lags,’ lags,’ Alpha’ ,
alpha) BRECHATHR L, arch RNHRE B H TR 5% BAE KR, HEH
09 3 1, RIS EN 179. 851768, ImFHE )y 7. 814728, HEZE 0. 000000,
SRR WFAEAEH BB arch V.

6. £ 37. GARCH f5 734

GARCH (1. 1) /& GARCH AR p s 5 I —Fft, JLT 32 B 3E T R )
HIFIERL, md= GARCH (1.1) estmd=md. estinate(ret,’ display’ ,’ off’ )
BRBOEAT AT

R 4.7 GARCH A S BT RE 2

value StandardError Tstatistic Pvalue
Constant 0.00019592 7.0008e-05 2.7986 0.0051328
GARCH(1) 0.64895 0.099391 6.5292 6.6106e-11
ARCH(1) 0.14229 0.043445 3.2751 0.0010564

(R EIES

¥ GARCH (1. 1) ALl T+ TC 26 A7 Z AR N IEh & FI
Sigma=estMd. Constant/ (1-estMd. GARCH(1)—estMd ARCH(1)) & X —4F 4 250 K
y=250, sigma_y=sart (sigma*y) {515 HEWHENHN 0. 484378,

¥ GARCH (1. 1) BEAYAh 1 B 45 i A\ B-S Fi7

R
d— ln(534522.13/123775.11) + (4.27% +0.48442/2) X 10 —1.9997 (4_13)
0.4844 X /10
dy=d;, —0.4844 X 1/10 = 0.4680 (4-14)
N(d,) =0.6801 (4-16)
C =534522.13 X0.9772 —123775.11 X e 42710 % () 6801 = 467411.001 (4-17)
V=9155714. 23+467411=9623125.23 L. (4-18)

W AET R, EFRMER 2018 4 12 A 31 H, ETRHLILA I E R
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9155714. 23 Ji7G. @it GARCH(1. 1) & 1F Jim i B-S HARLE A A4S i 55 v THRHB
HIVELEMN B 2 467411 i JC.

4. 3 THMELSR O

B _ESCRIFFE AT, N 278 B & TR TR PR (BN 9155714, 23
Ji76, 547 2019 4F 12 7 31 HITHE 940. 72 AL AE 2R, 725 N SEIIAL
XSPWCERVEHATAB IE G ZERRVD, HA P ERC AR . T B-S BAHE
MAS AN A 9627428. 56 JiG, 5N GARCH(L. 1) BEAUEIEfS 1) B-S AL}
BRI LA 9623125, 23 FToCHRELT B-S MAKTHELR, ARt EE
#5 GARCH (1. 1) #AMEIE J5 1) B-S R THR G R EW) & .

JEGIN GARCH BEAL 5% B-S #EAY MAE IE I 45 R 5 IR 45 R 2 e A R AR K,
& BIEAGERIE A 24, Hh s 7 il L TR BT EEA R RS %
IR A BRI AN /2, GARCH JRABE Y 87 H 1) IR 2 Be Al 1) GARCH (1. 1) A5 284 1 AR H
FUAh 5052 % A0 2 R B o E RS A ST TS SR W LA HE A A AN VP A o Pl
N GAT AARRL AR FH G AN - 28 5 1 e A5 A 20 T ) 2 WLV A

2019 4], BT MBUN TAER &2 AL s IR =R e, et
BORBEFEMGIHT, IR BE SRR AT, FR SRR P 85 SRR U e R 1Y)
5, MR I S Lk AR BBk T2 MAERHE R, HAZRI
KB T, PSR AR R e b FHEE 2020 4F rb [ 8 il i
PRV ISR B R B R IR, AP AE T ) BRI RIS T, HERER
AV AT e BOAT I B3k, BRI AR ST RIE TR AT AR BAT AR BF I B 55 AR
SOV B B N ZEME AT RN 1% GARCH (1. 1) BEAMBIE G ) B-S BERL 560
HIBUNE, SRET BB ARAY, TS BOL TR 2 S AME A A
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2. 30 il i A Y S5 G HRE 1R e 3 Ak A B — I PP AL VA AN IS
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fitirf, fEis e iR 2 AE 1, A R AR & A AT EE R IHE, 18
FH B=S RIS ILVPA,  BEAEHT N PP B A ) A i A R 1

3. A SCR ) SEVIIRCEAR XS 24w ARKARAIGE T TEAT A, Beal R AL STk
WO AT R A Bl 7 S 8 B BT S A5, ARYE I AE 22 5 W FE 4 18R 0 S e
THEHERR L B 22 o DA SO R IZAN [, 3t — 20 R A 1 sl R A 1h i i
N R GARCH A RS AT il v o A I FAE RS il 3 4 b B PR I BERS A 2B
VR OE,  AEAS PPAl &5 R B D Er & 2

S VA B i, ARSCHIEE T BEE & il AL Al (0 22 R0 A 4L A
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A SEDD UL 25 B 5N A X0 e g A M AN (B PP B — MR B IR b 78
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3. WOt m] S T RAS A2 DA SRS TR SR EX AN 78 73 3 B0 22 61 23 A
I AT BEAFAE — 2 WIBRIE , A SC I 2 H RAE TR Z AR A 5 A S P i
AN, IR ESCR T 5Ebr . B AT LI TR AR AR SE SR b i) T
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B, AT SE AN AR (X045 45 PP A BE 08 S A Mk FCSE R EL

5.3 RRE

W22 3G B AG A HAN DU R TR RN BRAT 5% 3% R FEAIG, SERJZ ARt 1 BL
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