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RESEARCH ON THE WELFARE ISSUES OF
SUSTAINABLE FINANCE UNDER UNCERTAIN
ENVIRONMENT

ABSTRACT

Sustainable finance, as financial activities aimed at promoting
economic, social, and environmental sustainability, plays a critical role in
addressing global challenges such as climate warming. This paper
establishes a regulatory mechanism from the perspective of a social
planner, whose core lies in incentivizing corporate reforms by influencing
firms' capital costs. Enterprises contributing funds to disaster mitigation
expenditures enjoy lower capital costs, while such expenditures primarily
facilitate the accumulation of decarbonization capital. Greater
decarbonization capital reduces the frequency and severity of weather
disasters and climate tipping points, thereby mitigating the damage of
global warming to economies and societal welfare.

First, we model inflation risk through a stochastic differential
equation driven by a Poisson jump process to investigate its impact on
welfare consequences in sustainable finance. Our analysis reveals that

under inflation risk, qualified sustainable enterprises experience reduced
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capital costs as inflation risk intensifies. The required return differential
between unsustainable and sustainable firms narrows with heightened
inflation risk, while decarbonization capital stock also diminishes. These
findings collectively indicate the adverse effects of inflation risk on
economic decarbonization. Furthermore, increased inflation risk leads to
lower socially optimal investment, higher consumption, and declining
welfare levels at equilibrium.

Second, we extend the welfare issues of sustainable finance to a
Knightian uncertainty framework. By characterizing the dynamics of
corporate capital stock, portfolio returns, and agent wealth through G-
Brownian motion, we derive the Hamilton-Jacobi-Bellman (HIJIB)
equations for firm and agent values using the optimality principle under
sublinear expectations. First-order conditions and ordinary differential
equations for optimal investment, consumption, mitigation expenditures,
and welfare levels are subsequently derived. Numerical simulations
demonstrate the steady-state values and temporal evolution trajectories of
decision variables under varying degrees of Knightian uncertainty.
Additionally, we compare these results with those under jump shock
scenarios, revealing that economies under Knightian uncertainty
accumulate more decarbonization capital and achieve higher welfare
levels than under jump shock scenarios. However, as Knightian

uncertainty intensifies, optimal decarbonization capital stock declines
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alongside deteriorating welfare.
Finally, we conclude with a summary and future research directions.
Li Xuezeng (Finance)
Surpervised by Fei Weiyin
KEY WORDS: decarbonization capital, sustainable finance, Poisson jump
process, inflation risk, dynamic programming principle, Knightian

uncertainty, sublinear expectation
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TS5\ T AR B B B Y R . SN IR S -E IR Ok T SR
B AL A BIF BN AN BEER B, X2 Ky S UM U BUHR B A & il as (9
HICRTBRR ) IBEATL AR 2 £ 2% A B A AR AR TR Y o

ERHPRE T, 0 S B RAGII E /A CHS D) 5 AR RS 37
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ARG IS, BATTFE R R 3 x SR KL J(K N; S) I8 . XA Y T8k
1h(2.42) XA H I b(n; S) » T RBATHE—HE3:
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-1

= w'(x /)b’ (n; S) (2.43)

—a

A—i(n;S) — x(n;S)
b(n; S)

A0 (S)RIRES o WEESE, HdnERAZE. B, #id42.7)
NET 0, AT DRI S B 17(S) Sk S H x*(S) BR R R HIR &
X

w(x”(8) /n”(8)) - ¢(i*(S)) =0 (2.44)

BEAL, AT 244N Q242) A, BEFAE T I E:
A ms) —xws)|
b(n*;S)

+ 0 ()

Y(o? + o) — 2p 00 ,)

+(—pp +0g+ 08 —p,00,) -

2 . (2.45)
ss ., ss ss / !
LA sy gy S075S) b8
1-7y 1= [[b(0™;S)
+ B ) -
L—x

fERET, HHAIRRBEEATFER(S), i°(S), x*(S) LARARFINE
b (S) BRE KPR RS T RIPUH T2 5T x™(S) B FOC(2.43)3, KT
i”(S) ) FOC2.41)x, KT n™(S)MEFAN 0 FMHFH2.44)2, PLEKT(S)
[11(2.45) R

XTSI, L BRIk I S x, , B —BAR L, PR
AR B b, B 2 42 LU A (0 B B X AR A7 B m, AVSAROIRES S, BUBREL. BRI IRIRES
N X R RO SR AR R 5 = AL R AL R I L2 BIRRAS N A A A R G
ODE #%4i: X Ti=in;S) K FOCR2.41)3, KT x = x(n;S) K FOC(2.43)=\, LA
J%F b(n; S) i) ODE(2.42)3K.

2.3 BUERIMEZFF R

23.1 BHEERAESHEE

PATE S g R v i e B 3
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1E4n Pindyck AT Wang! M ETIR,  FATTHE Aol (33 B2 S8CR eR AL o (0) 1BE5E

o(i) =i — 7”; L s, (2.46)

Hong R RBRAKDISE, 6 RonIrIHE, ENIHZEH L
fEERZH B, BAMR B SRR E A EN FER IS LA REK
TR T R 3 CH R -

u(x/n)::(x/n)——ﬂﬁiéggli——éN (2.47)

Horb, g BB EAN FRBERASH, o ZITIHE.
AR R R AR, R TR R ARG > 0 B

((m;G) = ¢o(1 —n") (2.48)

Ko< <lo XTF—MRERD, ¢AMEBAIT, Bk A BRG] %I
Tt RURAE BRI .
A EISMRIRE S T, BB ZEA N ik AT DLdik 8/ KA 9 3 (9 i e i)
FY A 3 SR il it A AR Wi o 22 5 1 ) DT 52 o ELAACR U, AT TR Bsox SOIRES T
HIR AR EBEER N (; S) A
An;S) = A (1—n™) (2.49)

HA§ > 0 REAERE S TERAEMBKEAFE (n=0) WHEHL TRIRS
KRERER, FHN € (0,1) ZATE LMK AL RPN TR H ZIEFHE \(n; S)
RIS o NS I, AV, FEP A SRS G F1 B HHAHTE . 5 ¢ A
(5 5 SR AR AL, FE AR SRR G OL T, BURHI N, 5 R FE TR
AR R F I A U BB AR AR G

232 BESTEZFFERE

HA1Z% Hong ST RS ERGE, T T K 5 A0 K I 3h 253 7]
BWE N 0.02 1 0.1, FATPKEASCHIPTE SEBIAMNAER 2-1 T (L 2) o kAT
AR SHUE, AT R TR, 45 R & 2-2 FEl 2-3 s,
TEE 2-2 W, AT AR 980 3 x « SR BT T v eI B ¢ DASAR A K
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Fo WE NSRS G FRT oS, EIERMEL T B5RER “RiF”
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n n

B 2-2 AEEKBERE TR H x « ¥ i W e WAL KRLPE

K 2-2 (AD 7R TR S BEE BB TS A A7 B A R ARG DL, BEE i de
BEAAF B ARG I, 30 3 HH B 2 K o T DR Al i S HA S IR BT A R
IR, “EAAEIERRRE. RIEILECPR33)A, S E T MREHE KT o
Jai SR LA PR ¢ S R AT Al 2 T A 9% R 5 % < 2R PR A R I o FRATTAC BN
2 ARk o S AN T O, BV A e RS I AT 1 IS, R S 2 R B HAD T
Y, BEEIEARBE XS AR A, ™ H e H T S I EE 2 R B Al
o AT E TR R B et b B 2-2 (B) % 1 R AR L
THoL. BEEIEARBESR RN, LB 2Bl BRI X5 RO R K XU
RIsEIn, Z25F R BT A LT, ISR i I ANEA e Ik th 2 8n, AT BEAIR 14
DRI B 22 (C) JEoR T LM e BB ik A A2 s L. R
H8(2.35)ZU AT RNV P55 T2 77 17K A P82 4% LB A8 TR I e S x A% L 51 44
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BB, JFH AR —DHEE (R 2-D , FATATLURILE 2-2 (A FA 2-
2 (B) A Ry Moyl o S H A 5 DIE 45 % 0 A2 i 8 G ) o PS8 18 g s, 84t IR
Ik 2-2 (OO flaw, wAUTH 3% o 2Bl ik Bk o 2 8 R Mg in i 18 2-2 (DD
2 I RARAIDEE b AL, I A al LUE Y, BEEIEARBESR R, R
AL b AEANET R B, Hy Rl L, S AR RSx4k A R KT A 25 T AR K52

0.016 -

0.012 -

0006 f

0.002

L L s J 0 s L L L L L L s L J
0 5 10 15 20 25 30 0 2 4 6 8 10 12 14 16 18 20
t t

Bl 2-3 AAEKBERE T RREHEEAFES U M S RS RARAZHRULPT

K 2-3 (AD JEoR 1 ASFRREAR B30 T A M e B8 AR BRI 1) (10 22 AL Bzt . G
iz, ARV E AR B 5 2 T A 51 A BIIA AR S B TR HR ARG, AR, BEEIE
A B 95 P A1 T, PR B8 AR A RUIA AR A I AR A E 2 BRI, XU T B m i aE ik
6 IS AN P BB B8 A RO AR 2R o 1 Bt e B2 A e B A HEAT B e 1) 8 < oML, S /D
PRt B¢ B Bk AN T AR R B EAT o 3 F) G 10, TR MK XU RS vy, 48 5 Ak ik
TR I BCR Wb 72 . ] 2-3 (B JE7s 1 WA Al B8 A BRAS Z2 ) A AL B
BEA A ) ZE B0 B A b AT I B R A AR AR BN 70 o BRATTACH, Bl A A ik o
FERIASWTIE NN, BEA FSAS ZE B0 2 B T BRI o 3 i W3 I XS 2 PR 5 B SE 4 S
R EF AL, BeR)ilidl, T EAKBE RS AAAE, Sfol S Ak U
RAARMY 2 TR BEAS AR, 5 BT o A5k XS5 P 22 i 2 R AE S AR i XU 1 5 17
AN o

2.4 KREBING

A TR 3 K AU R 52 BT B AT O R KB M BE AL TR, EL
Z) £ T S 7 r VR Bl AR i EORT R I s ) SE N S ARE R iR o AR AT BB
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SE MIBNASBENL— B ETRT T, WA H T BORAR R Ui 5 AL & DL
M BEA A Z B AL o FATTAIL S 52 BBk A BB 98 AK AR X i Atk 5 A
IR AT RS, AR T Br R HEAT Bk o bl sy (1 S AR R XS, B8 FELAS
AP SRR E AL NI AR B AT R E A, ki B A S B AR AR A KT
BEAL, Al R THAREAT IR A% L, REMUBR BT PR LT, TR IR ARk 55 &
Ak 2 2 BN EARRI BT A A, IR A Mh AN FrAR AT B AR AR B 77
SRT AR R AR, S ORRE B PR PR SRR AL B A A I 2800, T S A
A MV AR IR BEAS RAE #-2 OE AK Bk KU A BT 1 553
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58 3 & Knight THAE X A #HE S RAEF 5 RV

AR FEHF Knight A EHEZRHE T 1 I FrEE s Al ). BATH G-Brown
IBER 2 G AT BB T T RE, A RGNS T BEAL 0 B B AR SR At A2 4
N ANME e KAEAAREE N E B KA HIB J75#E, JRE— B b st vt 1 %
ANBRIRHE A NS o BEAL, FATRE Knight ANfE N AR BB 45 R 5 20 St A i A
HRA R FAAEIG S SR N (HWY) BEREAT T, JHEH TH
LRI FLES 1 o

3.1 2ENGE

A 25 i A R E L R A AL AR B4 R SR Rk A 23 ] (Q, L B) o %
B={B(t),t >0} N (LHE) F GBrown &3, B(1) RN G-IE& 4T
N(0,[c*,5°]), o F1& Al ZREATE N R N SRR KR, e
DL 5 R R AT B I DAt 1. X B, Q 2R EREAFHGES, H
& QO SE R AT R R A ). A OCIRZRME AR B 1 SCRTAH DGR 18 2 L
SCERES. BEsh, TRA14 E[X] = —B[-X].

3.1.1 EARRALE

FRA T FAT A ) A 7 R BORT 58 AR BRI A B AR e — AN gk, A
ANVAERTIR] ¢ 1972 1 Y, 5 R A P I R AR s el Y, = AK,, Hrf
A>0FRE T, R

PV, AN ST, A B A PR BT AL &= K, IR

dK, = ®(I,,N,, K,)dt + 0 K,dB, 3.1)
H, B, & G-Brown i85, BAIMBB S, N, K) KT PEREEA N Fl5E A
T8 K 2—MF M, FHE O, N,K) = ¢()K -

ST AN 5, EAR R ¢ 7 AR, B RERR 1, . ORI I 4

e RED CF, VIR ESILH X, . FIA:
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AK, =1, + CF, + X, (3.2)

FATH BARTT 5 R FR KPR R . 4 X, R SRR S, BT

%ﬁﬁﬂ%ﬁ%iﬁﬁﬁZﬁﬁ&:fXMuﬁWﬂ%%ﬁE%%%ﬁ$ﬁ§
N B ) TR T -

&n%ﬁé%%%—iﬁﬁﬁﬁwn%:%n@ﬁ@%%@,ﬁMﬂu%

13

FI R HIKT n 1sh J15 05 72

2 o) - i a4

n,

(AR, AAAERIE . 15 B A8 A7 R PR B V5 A 17 42 B A
R . 75 FCR, R R R AR Al M) AP, T
P SRR I 2 34 Ok T

3.12 BISHBEESRE

AR H] Duffie A1 Epsteint*7 4 H (3% SE I 1] fi A 1 [R] fod 2 U9 ff A5 8, [
HERT R AN B0 (B R B AR { Vst > 0} Kot R

Vi=El[ f(C.V.)s] ()
St g0,V B F R e
o= T
Sorl, MR, o BRI (EIS) o yHIRT KUK 38,

x=Q0=97")/1=7).
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3.2 AT SRR RAE TR E R

KATIRAVRAR I AT 1 AE v Fp B G R E T (3T AR o AV A Z0FERT 8] ¢ DT
Wk A 7 B AR AE B K ) e A BE (A B my, A B SRAR BN AT R B Al )
o FATRE m, BB An, K% Elm, = m(n,).

3.2.1 AR

P ANATRREE R Ak, B o)

X
K7

S5
;=

= m(n,) (3.6)

Horbm, &b M, / K, AR BB K, 125 22K 1 ERAF BRI RFS 8 Al 1
A

FEHRRES T, AR P Ak £ 2 A2 . N T SR A5, B 5E3RAT
BRI DT C Ambiguity aversion) ) j ARV RAR LT A @CHH § = {S,U} ):

00 —‘/;‘\”rj(nl,)dv j
I}I}%{g(g j; e CF’(n,)dt (3.7)

EG DA, r/(n,) 2§ BRI AR T B9 HUH & RS ke %,

CF’(n,) A2 j BAMAE ¢ R B&0, B F At

CF°(m,) = AK} — I (n,) — X/ (n,)

(3.8)
CF"(n,) = AK{ — I/ (n,)

P50 73 BE FH 0 A2 T RFEEI BT R S W & BB o € (0,1], BRI L A% LE A
Rk 5 S H %, A

_&_aXtS

— — — aJ;S = am\n 39
K~ K ; (n,) 3.9)

Xy

LFE SR (0D, BRATTAT LA 31 7 25 ol 4 40 Q1 ZE RN ] ¢ — 5 A2
Q! =¢'(n)K/ (3.10)

Hrb g/ (n,) 72 j RANFEE ¢
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BeRok, BT 8 2R 24 2 0 TS S (e = m(n) s £ > O} I 4
M BB . KPR AR AL KA R (= R R B IR E
Qix(K’,n) <0, W5 THEZE j b AN E ek Z0H HIB 77
P ()Q (K, m) = max CF/(n) + &I, N, K')Qf (K ,m)
+éa%%KWQhUWm) (3.11)
+Hw(x /n) — ¢(i,n)nQs(K”,n)

(3.11)3 P &5 Ze 52 35 1B B A PN 28 7 (n )%uj%ﬁﬂkﬁﬁﬁ?%mﬁo 5
ﬁETU'J?ﬁ—IﬁE'(3.8)iﬁﬁﬂé“ﬁ5@j§ﬁﬂkﬁ‘]fﬂ%{fﬁ S IR AR BEARRR RN

A B AR R 52 o 28 =172 G-Brown iz 2 AN 8 1o 6 B8 AU 36 1R 52
B Ja — WUN R 1 i 58 A AR Z00) B AW as R R

% cf’(n) = CF’(n) | K’ 3RIR j F A% Lo 4 T R4 -

PATR BRI R B, 456 3.10)20, AT 20T j BT ¢ BF
sy 77 (ODE) :

r'(n)g’ (n) = max cf’(n) + ¢(i,n)g’(n) + [w(x / n) — @i, n)lnga(m) ~ (3.12)

TAH(3.13)A R S B U BV HJ#% B FOC J2 ¢ -3 SCRk b iz A8
PR 2% AF -

1

"= )

(3.13)

— A 5 RN Bl BRI a5 T R ¢ e bL ¢/ n) o« (3.13) R IAFR
WeanSe T 1, BN BORLBRpeAs o i [a) o 14 I A kA Ak B3 B g 25Tl 3
¥ ¢ (Hayashi®!)

M 2%(m) = m(n) Hz"(n) =08, 5T U BAAT S Bk LG 5 A
cf'(n) = A—i’(n) —m(n) Al ef' (n) = A—i(n) .

3.2.2 (RIB A4

> QI For R BAAKI TS IME, HrhaRFEIAR j Rl. 4D ER
HAE IS at . W g 8% B2 & 5l & e e e 2h 22 i fE il R

&

$E

A\

J HRBEBE
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&t
M = r/(n)dt + odB, (3.14)
Q/
Hh, ri(n) 2 j R EHAG MBI G R {B,} Mo & 53.1) X MF 1 G-Brown
BB HR L.

WW, RN REERIEANME, H A H 5 53R $8%TF S AR U A% %
HERIE B B H, Zn AR NAER 8] ¢ 73 Bo 21 7] RF 22 LA AS AT REZE Al
IR & B, BV H, = H + H{ o 5T J0 KR 557 (10 0 & 50t at &
W, — H, . REANRINE 35 d il g

AW, =[r'(n,)(W, — H,) — C,Jdt + (r° (m)H; + r" (n)H{ )dt + o H,dB, (3.15)

G.15)ARFH r (n,) R REEIZE R, »° () Alr¥ (n) 23BN S BT U B
RAGTHAM TSGR, C, Nt NZIRESR. &5 B r{B} o this
(3.1)aUHI[FI ) G-Brown 2 B3 B R 4.

WV, = V(W,n,) ZRRINRERE, KR AFEME RN R R (S
LB RN RN IANMEREL YV (W, n) 1B HIB J5 F23 2 «

0 = max f(C,V) +[(ar’(m) + (1 — a)r’ ()W — CVyy
W (3.16)
+Hw(x /n) — p(i,n)nV, + ?UQEQVWW

% C 1 FOC R4 H:

fe(CV) =Vy(W,n) (3.17)

T A 328 VA K BRI BR RV B — B 2 A, e A, FRATTEGR R s O T W s

W 1 — 4 IRFFRI:

(u(m)W)" (3.18)

Hortwu(n) 25 RF0 1 AR AT 1R 350188 1 e P S 00 TF ' I L 11 4 R
HATHG18)IANG17) 3, FTEF 20N HAI T 0 i A7 I AL B v 2%
] A 2R 2 200K

C(W,n) = p"u(n)""W (3.19)
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F4(3.19)A(3.18)3 AN HIB J5FE(3.16), FAIFEISE T u(n) ¥ ODE:

= —p"”u(n) 7:_ P +ar®(n)+ (1 —a)r’(n) — pYu(n)"
=9 (3.20)

3.2.3 miatYE

BT ARG R v L S BUFD U BB & B UM 14 A" DL BT AT il
FEIRIFLTE ¢ WA KT n, KL

R 1. XTSRRI A A, I I B A [ T 21
e, EYEPRETHEBEAT- TR :

¢’(m) = ¢’ (n) = q(n) (3.21)

P ol R — Ve 2 AR ) EL 5 T R R — AR i) -

i*(n) =i’ (n) = i(n) (3.22)
B - g 0 RRAE KT A, B g() d&m U A S B Al

T) P B 402 9 72 200 5 T A A A1k 9 S HH m(m)
cf’ (n) — cf*(n) = m(n) (3.23)

(3.23) A T AT — M EREE: RN E AR O T RFEE ), A
BB SR AP — 50 BRI S . Hripof (n) Ml ef* (n) 4052 U B4
MEATS B Al 42z A5 48 T 40

el 2. CA0 S RNV AE BT AR PR M BEARAE B m(n) TR S, U Y
A1S B Al a] b AR AR ZE A T s

r’(n) —r®(n) = ——= (3.24)
R UL, IEREECN S B, HNZEIREZEM r” (n) BEAKE] r® (n) ,

min)
BT
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AR 3. AV T E B 4 TS DR S H () 5 R AR PR 4% EEAT 448 T DR
X H x(n) = X(n) / K ZAIF R R A:

m(n) = @ > x(n) (3.25)

B — AL () A2

(A — i(n) — x(n))(bi(i? n) —p + ¢(1 Il) _ 170252
T2

11—
, (3.26)
Hofx /n)— ¢(i,n)][—2B4@) 1 ni@) +ox(n),

1—¢ qn) 1—1¢ A—i(n)—x(n)

0=

S 32 EE B AR B 2% e(n) 55T 8 3L LU B AR TR IS, ef () -
c(n) =cf(n) = A —i(n) — x(n) (3.27)

TR S T AAEIRIK A8 mn K AR 3 EFA S T el a
1, BRI A M 0 S M () 25T 1/ o T LA R LUV AR 5 3
x(n), o RIERA T S B L.

G 4. SAPKZRTRIOAE 22 g M PP S () 362 ol JE2 T E - g %
SR 77

q(n) = —— (3.28)

B ZETT 3 B RBS A r (m) — 7/ (m) B R 2045 H

r(n) —r/(n) = 105> (3.29)

IEPIRESF B E KU A 2 v/ (n) B T4 H

r’(n) = % + ¢(i,n) —10°7* 4 [w(x / n) — ¢(i,n)] nq'(n) (3.30)

324 HHABARKURENTIAEF
o T AN EACE I o, AT T BERRE m(n,) . AT 54l e 8

PO T RS R Al . AR 2 0 I, BURE A AT 1 ARHE {M ;¢ > 0} FFHBUL T
i KA (3.5) 3P 45 AR R AR 9 AR B . AR R4
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P AR MR 28 Y 5 BT E AR HE R FEAT AL
N EACEN R T, BATRT PR AR A PR S il n -

J(K,N)=V(W,n) = —— (b(n)K)"~ (3.31)

oo b(n) FE AR R
blm) = u(n) > a(n) (332)

B3NN HIIEERW = q)K 3, FEAFTH BV & #5575
ﬁ%,ﬁﬁﬁmﬁmmK b(n) FHHE T 2k E AR AT AR A 75 b A0 Ak il S5 11
50, AT DR N 51 s ME SR I 5 s E A AR R RS, BRATTIE I b (KSR
BATRIERIKFE, b FEBRK, ZUFRIERAHRS R, k2, S5FERT
FEF KRR A

G193 B.28)AAHEIRLI K c(n) = A —i(n) — x(n) , AT LA EILL
YA

4A—mn

Mn;X“”]L = ¢i(i,n)b(n) (3.33)

(3.33)3 ek 1AM AREE N P RRRAL R AAE 2 o BRATT AT PAIEY] b(n) 1B
i A2 THI R Bl T A

0=—"
1— ¢!

+¢(ia Il) - 570252

(3.34)FMEHE TR T um) Flgn) FIFEE . #FK, FANFERIRIE £ R
R T (K, N) 1) 8 X S50 T RA(3.34) S ) b(n) » RIBLFRATT0E— 2515 31

4A—mn

bmgxmq = w'(x /n)b'(n) (3.35)

Ben®” R PR A n FRSME, BATEESG.4HET 0, B3 KT
i flx* FfasR A2

wx™ /n*)—¢(i*,n*) =0 (3.36)
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A, FATE(3.36) RN B34, BRFRES FHE D 72
LT S8 88 88 17’11[771
Ozl_zl[A_l(zigx(n)] —1+¢WZNU—%M¥# (3.37)

3.3 EERXAREFMSMEIEF BPEE R TRIERE

X, BOINA— DA T Knight AN E 5 50 sh & BEHL— 56
B (2% Hong %5121 o AR, BB RAR I 23 M M0 R 0 35 A i 7
MR AR E, TR K F 5 SAENG TR 0 R AR 2 S A I AR P R A &, %
GHFAR PR A T AR BRI . AR T Knight AN 15357 -F ] G-Brown 18 315Kk %I E 3
St R AN 2 MRS, FATSRH HWY B8 D43, R ANARA Bkt FE
S 2 ) BT AN A7 T 52 3] (00 3% b A7 T Rt

HHICREL, AT PO HWY Bhib i 1s 5 K%K &% ODE 5 FOC
HARUTT

RIS i(n; S) T A2 -

A—in;S) —x(n; S) h = ¢/(i(n; S) )b(n; S) (3.38)

b(n; S)

Horbr, x(n;8) F b(n; S) 7304 9 R S AR RN E , EAT TR0 50 T ik 55 A A7
n AURIRZS S IBREL. (i) R TR BRI R, KR EERIEAT:

.9
. . 7
(i) =1i— 771; — O

(3.39)

Forb, e A6k 73 AR LB AR P VE B AR R I B AR I S B DA R AR 7 B AR AT I
K, HEREL
Pl 5 S H x(n; S) T A2 -

A—i(n;8) — x(n;S) o .
b(n;S) = wi(x/n)b'(n;5) (3.40)

Hr, w() AR = N 258, HREEREAN:
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w(x /n) = (x/n)—M—éN (3.41)

(341 T e A S 53 00 2 T B B Bk 05 AR A7 B Y B A (R S 8 D I
PR AITIAZR, —HEAEE.
R EE b(n; S) KA %1 ODE:

P
1—

Heoxm;S) / ) — pli(n; S))) 22

b(n;S)
1o MmS) py g, Sm8) b8,
—57 -+qjj;UKZ ) H+_1—7[(Mm89 1]

0=

[A—i(n;S) —X(n;S)]1 7 1
b(n;S)

+ ¢(i(n; S)) (3.42)

Hrb, N5 CRIARARERERMAGRNG A A5, EATRRE R ST b
PAAFEn MRS S BB XM HWY BB S i fe : s w454k
BRI R A b REAT B A B AR 2R, gk B A AR SR g gl BRI R R
GRG0 A5, I e B Bl 32 2 RIOR B AR AR I35, 45 1M 1
T 2 BEAR AR A
FIREET, FEPR MR, RS Hn’ AL
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