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Abstract

Enterprise value assessment is becoming more and more important in the gradual improvement
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of the capital market, and the discounted free cash flow model is also widely used. Cash flow
prediction is an important part of using the discounted free cash flow model to evaluate enter-
prise value. The accuracy of cash flow prediction determines the accuracy of enterprise valua-
tion. Considering that the development of fuel cell enterprises is in the initial stage and has the
characteristics of “small sample and poor information”, this paper combines grey forecasting
with Markov chain to forecast the free cash flow of enterprises, which is more in line with the
dynamic development of fuel cell enterprises compared with the traditional forecasting me-
thods. The results also show that the model is more accurate in predicting the free cash flow of
enterprises.
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1. 518

Bl IR BT 5 Yo S Ak ) ) H 25 5 i, RRHEIBAE N — R dl. B RER R, 28T
JZ RV V22 B GORI I X #AE IO R VB BRI A RIS 77 R, HESH R AL A= LA R
HAT, ARREE N CEE — Skl it VBT 7 — 2 PR BRI A R . BB B AR B &
REVR AL . FH PTRARRRIEF SN, B AR SRR IR SIS A& ) & IR 5t

JUE TR R I AY ) R FE T S BT, (B R AT SRAEAE — SR M T e iR SRR b B AR AT T
I —Lepkil, A E . SN R AT AN, A, SESEE, B F i
AL A RN BE A Tt 2 B T B KRR, JF % B MR AR BRIV SR I C &R . PRI, Rk
WAL TR BEER ARG . AR, TihE. BURSCRESE T HANSS ), DLSBln R K. BN
KEEh A H BTE AT R R r SRR B, &7 TS BRI =, 0 B IS IAFE— 2 W),
I, ARSCRAK TS /R B REELE A, XHRE st Al b I & AT T o

IRETIN BA AT P 75 BE D A0 TG 75 S i B B o A s TR AR a, G T I [ B 5t
B FLIRAS IS A K G o X8RI Z45% (1981) 7EAH S 72 B IR H K 1L R Gi #E18 (Grey System Theory) .
I H T AR REER L, BRI RNME BERZ, KERRN T HEMEBEZ RSB,
FoRCAME RGBS B AR, KGO RGHE S AN R EEREEANESE. WREid
AN 8 T R GE[ 1] - A B (2023) 55 45 A 4 BB AR DU, R K LT 77 VA T GM (4, 1)REAY,
DA HT 3T REVEV ZE Al B AE 2026 4F B TRINIE L [2]. Hao Li Z5(2019) 1 I 4 (2 T A 72 o) - %% Je v [ 52 f)
JEIH PG BRI 1) RS R HEAT T T, A RIBY B BR UR R S i) 2 52t 275 [3]. Rajesh R. (2023)id
IR B TS R 50 A /) 08 I FE R AR AT FR SR M G S A R ZE 1B 0L, IRt EEIU R R SR B85 AT FR 4
PERIE I [4]. £ R 5w55(2023) 6045 1 Akt TRIAE 7K BT 5 A B mpo/K o T J T ) A Rl st 2 2, 43 3 b
TEANTRE AR E R, R TN B, R T K G IO AE /K B IR A B AR SR I R 7 1) A
5¢[5]e VIR (2023) 9 TR FE 76 s DX 25485 24 I ROl 24 TG % R R a3, e T AR OB 2 57 1 K T
DBLRL, il s A R BRI T — R 15 R [6]-
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T Sy 7R SR T D) 5 R 2 2 [0 (10 8 e M e SR T A SR 1) e R AR AL, T8 & T REHLIE 3l LK I 3l 7
R TRV AR SRS P T A, H T B AT R L I 5 b RS, Sk sl e thK . 2545 (2022) 4 5
IRBHREE RN A T 8340 A /R SR 2 F HUR AR BE TN, DATSUHRAF BT =4 I 20 10 28 DU 48 RS, A
O FIFE AR, P sh a3 aim, A3 T HUARBCR[7]. 7KE 7 5 (2021) A5 A 2% 4605 2% A
HERTRI, ST 7 Dy R BRI, e AR A v B RO AT, 4 AR B T 5 S B A 5
SARTE, B ARA 8] FLEESE(2019) 5K FH R JEE e von (0 AL 5 JR Ao R 00 5 70 o [X 4 FH /K B
HEAT 70, HUEB TR K R A G s BE XA K E TN T B ELE 1, TR B AR
T HAth 7V A E[9]

IR JRBERIELE G 7 KT AN B /R BRI A mi . T 55 (2020)i2 FTHT R —GM (1, 1)
HEATHE BT 2 A VP ATIE S s R T, R AIFR 2 T R BHGIATIE IE, G AR T+ 7 SR SRAS IR f ot 00 45
[10]. Z=ZE21(2022) % FrBR AR ARSI N IR L TRINBE B epr, BOAF THE “/IMEAR. RERE” IS, dult
Jii BIAH A TR AR TR AR A K 0 00N« K € I SRR FABE TR K K €0t AR ASE T 7 00 5 B2 o P A1) 2
Bn 5 (2023) JE L K A TN HEAT AR 1 FL Y = B T, FF B AR S GM (1, 1) 5 /R BB AH 4
G, AWK E GM (1, 1) Bt Gkt GM (1, 1), it H Gt K By /R BHRARAY,  HE— D487t 1 Rl i)
FERE[12]. PRI, R G SR B RIERES 78 70 R F PR A0 5 R A0 A ol It K E T 0t 4 S8 S5 3047 0 it
AT, AR5 At Bh S IR BE R AE T K B 55 R A AR Ak o ST 77 v e 6% B AL At 1 T A b AR SR S A, SF
HAESERR AR EUS T R IR
2. 1REME Suu#

2.1. GM (1, 1)Fim

IREFRRIRE]T 1982 4, Gl NS BHIZIELL AT “/IMEAR, FER” MR, ##HE T EEA
AR BTN, EEENRKEERES, ZEIRWER T 20N ER 2P St, Ble
LB TR P 2 A M A E VEAL 0 ek — 28, W A B ISR SR B AFEEE . i, AFNW
R HESEZ MR R, J8 TR ORNER, FER” R4, FKETNEE R ST HH
PR P o
2.1.1. RECHETE

AT N T PR UE A E TR Y T AT 1, DRI 75 X SR A B i AT — e b 2 J5, A Reigidt
AT T . AR AG AR 57T 51 R

THEF SR L
x (k -1)
A(k)=———=,k=2,3,-, 1

Rﬁ%m—bﬁ%ﬁ%ﬂ@éﬁ%?&ﬁ%Wﬁwﬂw,%%E%?ﬂﬁﬁﬁ@o%ﬁ%EHX%
R A, R R G SIREAT A A e, Ty AR B B e, SR A AT R

2.1.2.GM (1, 1)iE& ez
1) S af e 4 AR B AL B S 16 PR AR AT — IR RO AE AR B, B
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X =[x (2) 1 (2),+-,x (n)]

@)
=[ X9 (2), X (2) + XV (2),+, X (1) + XV (2) +-+ X () ]
e, X0 (k)= xO(i),k=1,2,---,ny XY FIIEA T F1 A
G :[ga) (1), g<1>(2),...,g<1>(n)} 3)
Mo
9" (k)=0.5x" (k) +0.5x" (k -1),k =2,3,---,n @)
2) M&E R ik
x9(k)+ag” (k)=b,k=2,3--,n (5)
FARLI) A T3 R :
i o
” +ax” =h (6)
iu=lab] s ¥ =[x(2).x"(3),-x"(n)]
B{—g“%z) —g@(n)} @
1 - 1
FRA N RV L (1) = (Y — Bpe)' (Y — Bae) S BURAMEL o (I HH A
ﬁ=[é,6}=(BTB)’1 BTY ®)
TR B TR
9 (k+1)= {x“’) (1)—%}'5‘k +% k=021-,n-1- ©9)
Mo
RO (k+1)= 8" (k +1) - &Y (k), k =1,2,---,n—1,--- (10)
3) AR
K P A A S BE 5 PUNELREAT LB, R a8 S %, A
29 (k)
A 11
X(O)(k) (11)
Hop, o EMERGE 1, WA .
4) FARHRZEFLG
W S PR 2 AR, BN R (R SERMEAR LE,
O (k)= @ (k
U P w
X7 (k)
b, A BN, BT BB
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S IRBER T %O AE T IR R G AR ARRE R 5 LIRS G K, SRSk, XA “Xid
{27 PBSLAE VE 2 B il R R (T A 1 0 A, A AR B o g Ay S R B AR, 7 LK e N0 S A ST A AR
WEEA 2 b, B RS R PR AR A RS 18 e 2, TR At T — D EACHIESE . it
b, By R BT AL AE B i e s A 5 B AT — s IS, SRAN TR TN AN A2, PR A SORE B IR A
KIME GM (1, DAL G

L RBEREE R — R AR, TR A R RE I (R HERS IOBE R AR . SRR RS R 5 2
WEHR, MELERETERK. R d, 45 LT 2R, R ZIRIRZS R BRI 2 BT 21
WA, M5 ZATZIRARE TR £ /RBEREE S, IR — MR BRI A, RHZIRES T —
DR BIFAARZS OMER o XSS AT U] MRS A AR PR R R . DRI, S /RBRBE AT DUB RS 3
M AR PER AR IR S Z IRV e RS U, MO U5 H AR G A [ I e BRPR SRR 0 A

221 BIRMKHE
LRBIREER R B SRR BB RO BENL IS R . B0 SOR: B EIPRE Xor Xio s Xoa
BOAERPRTS Koo HERIPIRZS Xowr IZAF A0 53T L HPRE MRS, RERTIERRS . RIXAHMERRI n>
0, FATERE 1 o Gor i1y = inas H:
P{Xp= 1%, =0, X,y =l Xy =i, Xg =i} = P{X 0 = j1 X, =i} (13)
EIRBEHLERE {X,,ne N} BRI /RR K EE
222 RISHEBIER
BRI n ANIRES, B 2ARSHRERRE RN A nxne FEFERIER § 475 ] FITCRFR MRS
| FPRES | MR EEAE LT, RSN A AT H MR, AR AT RITER A L
RS FERIERERT LUNATS P 2R, Ho P i) [IFRAIRES | BPRES j RFFEMR . Bpokii, 2k P [i] [j]
= p, WIFORAE PR | IGO0 T, —ANIRE j MR po SR BHEREENN n DR R n o
iV =P{X,0 =il X, =i}, m>20;n>1 (14)

3.ND AR HHME RN

ASCHEFTIREUR A ND A 5] 2009~2018 E4Mk B B3l &/ AR TR K REA, JE4E 2019~2021 4
AR VR R TN RS S FEbriE, BT 2010 5541 2016 SE43 5 i T _Eri G AR Ak 878 W 5 A
ZATN BRI, ARSI EIREY, FIAEE. BEARRTMNEET, B8 GM (1, DR, It
765 E HPLE IR E AT P R AL DU S ST, 2 SR TN A E G =R E BT, REIIANTDIR
BERST E B TS IER A, B K A< 0 3 45 R [R) 2k €8 5 JR AL R TN 45 SR 43 )b 47 300 S (1 S AR R 2
Lext 434 .
3.1.GM (1, 1)iERME

3.1.1. &KERIE
BTk 5 HA ND A F 2 TR G H L4751 -
x®) =[19.90,22.89,19.38,18.46, 23.82,25.11,24.59,21.51]

XF LA B BT R AT B R 2), WA 1
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Table 1. Stage ratio test
= 1. RELETE

2] JR AR 1E ZHfE PR RARE P AE PR AR R
2009 19.90 - 45.896 -

2011 22.89 0.869 48.89 0.939

2012 19.38 1.181 45.382 1.077

2013 18.46 1.05 44.459 1.021

2014 23.82 0.775 49.817 0.892

2015 25.11 0.949 51.107 0.975

2017 24.59 1.021 50.585 1.01

2018 2151 1.143 47511 1.065

M_ERDHTAT ISR, PR 75 AT 2 ELAE #B A7 T [X 18] (0.801, 1.249) N, 15t #4405 I
B1)3E B Fd S AR o TIIAR T
3.1.2. GM (1, 1)&31
1) XJERIGF AT BN PRS2
x =[19.90,42.79,62.17,80.63,104.45,129.56,154.15,175.66|
HE— 13 B E
G™ =[21.40,31.09,40.32,52.23,64.78,77.08,87.83]
2) MM TR
x(o)(k)+ag(1)(k):b,k=2,3,-~,n
4279 1
. 6217 1
Y =[22.89,19.38,~~,21.51] , B= . e
-175.66 1

AR RN IR L (1) = (Y —Bu) (Y - Bu) BN/ o A THE
~ -1
a=[4b]|=(B"8) B'Y =[-0.0146.221]
TR A TR
R0 (k +1) = 4641.19¢" —4622.1, k =0,1,-+,7, -

F

£ (k+1) = 4641.19(1-e ™)™ k =1,2,+,7,-
AL F ol AT AR SR =4 5 B &9, L3k 2:

Table 2. Forecast free cash flow from 2019 to 2021
5% 2.2019~2021 FE BRI LRI

TEI(ERAL: 4F) PEME (R A2T)
2019 24.12
2020 24.60
2021 25.08
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B ND 22 7] 2019~2021 4F H HIELE:E 20 A A2 «
[X%(9),x? (10),x® (11) | =[24.12,24.60,25.08]

3.2. RPKRERE
i GM (1, DERE HIRE B B SRSl S TE A8, W& 3:

Table 3. Free cash flow fitting for the reporting period
# 3. REHBEHUSTUE
A 2008 2009 2010 2011 2012 2013 2014 2015
SEFRME(RAL: 127T) 19.90 22.89 19.38 18.46 23.82 25.11 24.59 21.51
TRMME (AL 127T) 19.90 20.88 21.33 21.78 22.24 22.70 23.17 23.64
WEH o 1.00 1.10 0.91 0.85 1.07 1.11 1.06 0.91

3.2.1. KEH
PR LR A E o WX VSR, SRS SR S5, K 1k 8 48 &Rk NmFIRES
E;, Ep BEIMHAIRAXIE E, [0.85,0.98], E,[0.98,1.11], 73K IL#% 4,

Table 4. Classification of free cash flow status during the reporting period

4. MEHPHEHASTRE S L xR

WA SKPMEA A E RINEET)
= [0.85, 0.98] 2012 2013 2018
E [0.98, 1.11] 2009 2011 2014
2015 2017
HI RT3 BU IR

E=[E,,E, E,E,,E,,E, E,,E, ]

HRIEARZAS LY 7315 HIR S AL A -

<[5 3

3.2.2. ORBKMEWL
RPIRSFRHIE P, DLRIKBTIMSE R, 355304051 2016~2019 = LY N FiIAH -

x*(9) =x”(9)%[1 0 o]*E//z gﬂﬁfiﬂzﬂ-“

A SHERS 21
x?(10) =21.53, x*(11) =2196.
4. LRSI

it PA B AR TR 1 et O 1 S EL SN SGHE SR SR, AR TE IR A T 45 R ISR
PEHEAT RS EE W, SR RS 2K Sy ARR AR AT XS AT i 2% R TR A 1 S UL O AR R R 22 A
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5 3 PR ZE A, AT LA HT
4.1. UEEST

Table 5. Comparison of fitted values

5. WEEXL

T A 2019 2020 2021

H IS (ERAL: 147T0) 21.64 20.22 22.12
IRETEE R (AL 127T) 24.12 24.60 25.08
WA o 0.90 0.82 0.88

IR, — By R BRI S R (AL 1270) 21.11 2153 21.96
AEE o, 1.02 0.94 1.01

M5 AR RS, KO /KBRS M ROR AR E LT, A R G ks B B 3R
THT %1013, 4/ T ASHE SEE R ZR, /s 7R Rz, X mR 2 R BRI
Ja (R TR YL IR . A7 AEAR XTI

4.2. EFRESR

Table 6. Relative error comparison

3 6. HEXIREXLE

. AR R 22
T A — -
IR £, TN A 7 YIEREY SIS R Rt
2019 11.45% 2.42%
2020 21.64% 6.49%
2021 13.36% 0.75%
FHIA, 15.48% 3.22%

M 6 IR ZE R, K LTI R AN AR 0 By IR R = £ 25 R ()P 2R 22 20 7 9 15.48% 711 3.22%,
TR T A IRB R IO PRI AR R 22 1k — 3P IR

5. &ig

ASHIT 5 F T R T 5 4l B B AT T, k25 5N B R B Bk et
B, ARIERTFUA R, FATA PG B0t iR A 0y JR B AR AR A 0L (ELATAR X 45 22 77 T (9 R L 20 A e T
T 4] 13%AM 12.26% . X R A HT ALY (X TS 12 LU IR BT s, Al AR SR I 5 D sk fit 1 BT
SNSRI, RN, 5 2R B DR A XA KB A0 25 2R DB By IR R R BE A TR AR A R B 4
P dUR A RE FE TINS5 R BEAT PR A B, A S0 Jm PR R AR IS BE L SE AR, S T A B8 A X d o
AT, FATAIRIE T A H T3 VAL Ak B B I h i0A Rk, A5 SRR
KRR AT TR RN . RN (K B L D Aok I 556 B AT R 138 (KRB B AN R, Okt
TR Al I 55 TN A P A T S B R R S

EARA SO B R ) A IS — R B AR (BAXBCR BER R m Y, X FHAMR R, ik a @
FIGETE R AN AR R E R Z — B &, SRR Fin] DUt — P4 GM (4, DB GM (1, n), #HE
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