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Abstract

This study begins with the economic intuition that volatility consists of long- and short-term com-
ponents, viewing market volatility as a dynamic process of “steady state-deviation-reversion.” It
adopts a long-term perspective for routine analysis of volatility trends while capturing temporary
deviations from the steady state through a short-term lens, thereby providing investors with de-
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tailed decision-making guidance. Methodologically, while this study shares conceptual common
ground with multi-component volatility models such as Component GARCH and HAR-RV, it places
greater emphasis on generating continuous trading signals through a decoupled structure combin-
ing EWMA and GARCH, serving strategy execution rather than merely improving predictive accu-
racy. Specifically, the EWMA model is used to fit the trend in volatility, serving as a dynamic bench-
mark for determining whether market volatility is at an “equilibrium level”; the GARCH model is
applied for rolling out-of-sample forecasts to precisely capture short-term volatility dynamics. By
calculating the relative deviation between short-term forecasts and the long-term benchmark, a
continuous signal for identifying volatility states is constructed. Using CSI 300ETF options as the
sample, a clear trading mechanism is established, and two representative benchmark strategies are
selected for comparison. Empirical results demonstrate that the strategy constructed on the basis
of the two-step volatility approach exhibits strong superiority across key performance metrics such
as cumulative return, Sharpe ratio, and maximum drawdown.
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Component GARCH %Y (Engle & Lee, 1999)44 5175 22 7 i K 33 e 70 A0 B W B B 53, o v P8
53 DAAS [ BE [m) 3 B 5, AER PR B R B 7 T AT RIE 454 . HAR-RV #2484 (Corsi, 2009) U & T
FETT R, FH CSE B RAEA R M REE . F ) ERin S s miae &, DU R4t
B SEBR U B A AT AL B Z 1 o TX LRSI 5 AR SR 1 o 2 024 JEAR b XA [R]85 4 5 AN [ I 1]
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4. BT RLERNRRNEMURE
4.1. BUERIRSTALE

ASCUATE ML« A AR IR 300ETF SIBUNFEARIEATSCIEDT T, K6k T P iah R Hil 152
Dy SRS AE R E i T 2. P IR E S 5 Bt 3 ZEORIE T RS e R s E Wind, I [EJIES 5 2020 4F
1 A2 H~2023 412 A 29 H, &I RIBIAREA TR, A BORKIBEhSEE, TR L ks 36 SRS 75 25
TSI TR RA R, @RI RIH0E 2y 2020~2023 4, FEASSREIINAE T 2023 48 1% .

4.2. F—F: KHEHREHER —EWMA RE

TRHOINALRE Bl~F S (EWMAKE A Jag T F DA Bt SR P A SR I 3h 2 0 700 T 5., e A S
AL I 25 MR 2 2R U8 3 R 0 AU A S5 e 224 T P B R AL 2 X 00 B T 1) B AN B A O 100
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A (@E-1) BRI KA T7 Z 38 7T
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ARA, B o WINESRTERN o7, - VAR TIE N o), 26 ¢ -1 BASERRIR S R K°F 07 A
7o ANEERIRIE, AT O RN 1 Z0E), R PR e AN R I U I T R DA SRR sE s iRz K, A
PR T 1, R A AL ) s B AR . 7Rl TR IR 2 B s o I gk

AR SCAE R YR 300ETF 7E 2018 H:~2022 4 H R 25 7 FIME AL HEREAS, THH T EWMA #E87E 1 4
M 0.90 £ 0.98 CPK 0.01)1ENL T, Al & ka2 7 51 5 e bRk sh % CRH H W 5 28l 2t A i
SEPLE SR 2 (B P45 R Z2(MAE), SRS L 1. HRPEIET A, 2 1=0.94 K, MAE %
EIE B XANRZEE R IR AE IR T 7 s A5 SACERS, &8 T X B e Z B . Bt A ik
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Table 1. Comparison of fitting errors of EWMA model under different 1 values (calibration period: 2018~2022)
# 1. FE A ET EWMA REBISIRELLA(BAER: 2018~2022)

ME P4 iR ZE(MAE)
0.92 0.0374
0.93 0.0368
0.94 0.0353
0.95 0.0357
0.96 0.0362
0.97 0.0359
0.98 0.0371
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Ff, HTEMTHMEZ 24, A5 MM &SRO EE RS G ATHE RN ER . A T R
XA E) R, Bollerslev G P4 B [ H TN 3 77 22 RIAXE, MR 1T S H [B1A 5 A1 57 07 Z2 1A
(GARCH), GARCH (p, ) HIZEATEAXUWIT frs:

M N
n=c+ Y, +ngj$,_j (4-2)
i=1 =
2 g 2 Z 2
o] =A+ Yl + Y pio (4-3)
i=1 =1

fE EiR A, p Mg 4350/ GARCH Jil. ARCH T4, TEWLRKTET 1 M5 M4p, 9= 1),
g ~N(0.07 ), JRLA-2)RIMITE, J7HE(4-3) 75 % iR . GARCH Jr ARk 1 i Sk 27 )5 b a4
SEAESTT Z R A B Ry, IF HREEATS NS, R ARCH TR GARCH Bi. o, >0, S, >0,

HYa + 38, <1 Y+ 38, (T LR (ER AR RS, BRIk TSR ) e %

KR 7]0

AR SR ]2 A F B 115 5 SR TN o LA 45 10 77 5K, — T 4R FE RTTED T 3990 77 s 404 Sk 42 57 GARCH
(L DR AT S HUG T RIGRIFZAS R 8 T+ 1 WA 218 65, 1ERSE B RIREA SN 5
R FEREE D RRTRS B, BN BCH W, BRI &l EAMTHEE T AR
LR, % GARCH (1, SHOHATIE . DU N EIRAREE, S~ —Mdn T + 2 zKF, B
S 6 HTAT O REAR KR, TR R AN 0 1 FCSEBE R T 41 {67
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FIRHE— A2 S H 1 (EFS R EWMA BURASIRSaN % IR, s R K
{073 S 5 BT ARG . UM GARCH (L I)BURS T — WA+ DI P 21T RS, B HE R4
A S A TR SR8 ). P P -2 o) 20 R0 J7 2R P BT MU0 5 A s O R
AR 2 SRR R 2 D,
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O,
$oh, 62,5 6, BB TR INIT I, WREHAE, D RIZH RANELEIR, MR D, >0
FRIISER B R K, BT &0 AP 71, B2, D, <0 WZHIERE i &tk
WAL NRESH t (r>0), 7TLLK D_t HAUONEN THRSLZHHUHE S . NaFrMmE, D t
JEE B ) R I B AN T K ) “ 0 RRBE, S T T a1 4 55 R A T XU FRORE R 5 55
2% D_t BFONIER, EORE R PR BT, ] B IR AR TE N R S B 4 $E A R AR R
TR, I 2 B 2RI RAG B A ME s [z, D_t i35 47 U5 B T g J XU o BERE I, D%
AFRAAAEREE S WE S AU EPID W 8 T AR R TR AR 25, K o AR
BN 10%. HItL, AT A BT DA e sh ZOIR S IELLAF S I FP A Signalt: 24 D, > ¢ I, KU
RO RBACHIES, Tk KA, BN BEE BT B, SR M s R i
BiES: RZ, BD <, RPAFEZFKFRERTHES, HERE “BEhREE” 55 R
D, fE—1 5 ¢ Z[AARAIN, W] AS g e A 2R A Bk KA S, A RORIAR A, dtb s « itk ”
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65 Signalt {55 IFARMIRK —T0IFOC, MMM L5 HAE S, AWARR AT, BA B
MIRTHETERE AR s RIS 5 1 D, ] DI iz sl AT R EEHEAT S, N Ja SCHWE e B Sk Ak, L
2,

Table 2. Example of signal generation logic for “two-step” volatility forecast (2023)
F2 WL KENETNESERIZERA2023 F)

H i EWMA KHIZEHE(FFEIL)  GARCH FEHITRMI(AEAL)  MXHMWESEMD ) ARBES (= 10%)
2023/1/3 18.50% 19.80% 7.00% g
2023/3/7 19.10% 22.50% 17.80% BB BAT
2023/3/8 19.20% 23.10% 20.30% BeEh# EAT
2023/6/12 20.40% 18.00% -11.80% BEN AT
2023/6/13 20.30% 19.50% -3.90% itk
2023/9/21 16.80% 16.20% -3.60% itk

2023/10/26 17.50% 20.90% 19.40% BENH AT

5. BT RSB EIZE 5 R
5.1. XS ESSEAEENF

4352 2020 £ 1 A 3 2023 48 12 AREARIN, IR A KRR S 55 550 RIESTHE
350, PERIECBIAE] T 68.5%, AT LAV 784K AL TARM AR . 2 eah 2 I MER B B KT
BB E, 308 20.1%. 11.4%; IR S M E QR FAFORNG  MZEua ph R Hi < 4h6
Rl AR KR . 028 . s RS S PR e N 5 2 7 A H H, B T 3~4 2
(6], FIr LA 52 PR S T LLSE pRodE s 1 5

Table 3. Distribution and duration statistics of trading signals (2020~2023)
= 3. XEESHHSHEHISIT(2020~2023)

(B~ IR Sied FEIFFEEIICE 5 H) FREE A
WM EED t>10%) 198 20.10% 6.8 4
AP (D_t <—10%) 112 11.40% 5.2 3
FE(-10% < D_t < 10%) 674 68.50% - -

BHIIRTE S BE N 100 J5 N R ML 5K 2 HE 5 m 85 e a6, FREGRPILE &M A sl
KeWtorz—E ). BARRGAAE W_t M2 H AW ESFE D_t IZEXHE /NI S8, 5
AHN:

MESN M 57 i, Wot=min(10%, [D_t)/20%) * 10%.

HES RN R B, W t=0.

FHMAREKY, XDt MAXRHENIGTET 10%0 8%, B 5%IaAa e 5 7o) Wi BTt
Bl 30%, AHKG I B AR IR FT R Vo REUE . W B B E T A& i i
BRI R VRS, FRAE S I KU 1) (R IR 52 2 B2 o
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Table 4. Example of position calculation table (2023)
F 4. BAOTERRAI2023 5F)

H 3 EReE st FEX w25 BE(D_t) THE AR bR A B4 (3 78)
2023/3/7 Mz BshE 17.80% min (10%, 17.8%/20%) * 10% = 8.9% 8.9
2023/6/12 T shE -11.80% min (10%, 11.8%/20%) * 10% = 5.9% 5.9

2023/1026  fZ R 19.40% min (10%, 19.4%/20%) * 10% = 9.7% 9.7
2023/1/3 Wk 7.00% 0% 0

4 R SRS IR B AR IME LS 5 D_t MO AT PLSERRRIE R e BLfe <. BHDUREE S
I (RO AR R b i, B M2 AR i as), AR5 RIS # R B A, ARG IRYE Sk (5 5
REEFr 7 M T B S A = 07 R

5.2. HABLASMESEEXHATR

A TP RN, SR 5 LI R AR N SR S R SEB B s A7 1 (R R . O T ek
FIR 3 3™ e sl A (0 KU, HERR DT 7l BT A, AEWT IE AP £ A A P s O E O 221
g T H o RPN PRI Vega K, 7T USEIN R BOBEAI RIS R A2, Gamma {H K,
X Le S H00 ph R Y T AR mAOEEKR, (H o 2 Ao i B S 2 3 & L0 PR D LN ) (i S 0
(Theta) i PR, AT LASE S RS o4 rp AR 3 R IMSRIE B2

HARRA G EMIT 2 PRy, 75 E R SEAARE 2 H 3 PE A TRAE BRI X
1, AT B, W] AR HAH R 230 H P8 BB A B 7572

N T EBRAREI G AR 7 [ R Bl (Delta XU XT B AALL A& A8 T4, 3 04T ™ 4% 89 H N Delta
PRI 7 2, AR SRS 28 3 B R WLk B % (Vega). TFAJG, SETHEE XUIIBCEAAT Delta, WRAN
T, KL HERIR 300 ETF, EEIK Delta WHN 0. FFa 0, AR rIm s 53 54 1)
Delta fi 25 K 2 (A8 HE#E T 0.05), HZRIBEAT IR, #f{R Delta MUE A AEHVEIRZS o AN h R 75 22
SR, R HMAL S A

Table 5. Example of Greek letter risk exposure for straddle combination (Long Volatility)
#= 5 BREAFRBFENERE RIS REN=E)

TR FBEIABL(L 7K) IR 7K) HEETl 205 L
Delta 0.51 —0.49 ~0 XS T7 ) AU
Gamma 0.12 0.11 0.23 Wi A& B 2% Delta
Vega 0.38 0.39 0.77 WHNE T 1%, HEMMEE 0.77%
Theta -0.05 -0.05 -0.1 B IR H R, 2 & {E# 0.10%

VE: DLEIET BSHIAIE S=K, 6=20%, T=230 KREMEIE FitHE.

WG 5 TLVEH, 28V S7E TR Delta AP, {HZ Vega JIE. Theta Jyfit, hiknf
SRS Bt T EAREE P B A L BORIRAMIS B BT T B2k o 3035 Delta X #H A% 17 B Gamma XU (]
N Delta £ B84 R4 LT IS A0 ) — R B Z 70k, 78 2023 SERIRIGS R AL, FFabrBodi T
PRI AW SN, %P IR R B2l & 1.2 K Delta JHAER4ERF H PERES .
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5.3. REAZEHISmAEERL

583 R B DA R HETH F) FRAS A S50 PR I SRS T AT VR A SE BT T o 3 — SRS US4 1) = AR 5
W5 TR B ORGSR, 25— R R G AR, BTSSR X B a2 tH B R PR g 15 58— JR A2 AE Bl i
FEP BB RS PSRRI Gy A, AR T RERGE M Sk . A2 B 1 e B WA 10 Bt e 8 B IR,
FOOT A I Bt A R AT A6 (100 I 7C AR 10%, R84 Sk~ iR K A4 SUO (B2 1
FE 10 J3TCLA, AT 8 G W7 B Aot B Kk o 0 BRALIR AN A8 . AV, T2 IRGE 25 =
FHEPT HAE TR, MBIASHIE T A D_t ZEXHEASKR, BT B e e A E, (A1)
SRNT 10% A9 BR Ao A0 T7 FAT DU 75 S0 £E 117370 H BUBORR FE A 7 W BB, BN T 2 B8 < 3R B
i, AR SRS MM AR, A B SRR R . RS 5 R A SR B o, IR A 1k~ B
Pors, UG S EITE.

AR AR =877, RUIRUE L5 5 < IBCE A 22 LASON T 445 Delta TP TX AR K ETF
BEAT X B SO B o 3o JIALSE g D i 4 R T A 27 o ot 3 B WACHRU R A v o B, 3 B i A <80
T30y Z AW X SRR 2, TR A SE O DRy R B e, X SIS 22 RO ORI BB, 384
BURN A ks B 24 H R SE— i (Ask), T2 H A A A% o 24 H S — 0 (Bid),  FHIX AR5 2R
SR T RIS PG B AR G . ) Delta SRR 300ETF 5255, T2k et ise G4+ 7550 2 i
B PN b Rl ol A, B SEAE BT B BRI AR, EHE A A DR B BB ORI R,
1% 6 9 2023 SRR Bes M AR LN 19 Z R AR Aa T RAE .

Table 6. Comparison of strategy key performance indicators under different cost assumptions (2023 Backtest Preview)

2 6. TEIRARIE T 5REE R SUERRXTEE (2023 BT LT)

A1 5 B4 r 22 5 %6 AR Tl BRI 2 2 S E LR
s TR T & 18.20% 1.65
R VS 0.05% I 15.10% 1.42
BR= WA 0.05% & 11.30% 1.18

HI R AR B T 0, FEASE R AT A A (R BRARS 0L N SRS R demr . R SR e it 1 Feo T
BTSSR AU b el A AR R, SRS AR A P IR A o KA A B AR A SR
GUAI B EHAEIN, RPN HE A HE S AR S, BEA NGRS Z A . 3 RS E
RSB e SR ol 2 LU ™o [« AR T BOREEAT, LA ORI SE R Oy, thEERGL R
S R SRR L o

6. TREEEIM 5T
6.1. EIMHgE

FESAE S HTIL R T, WIRA G0 100 HTC NIRRT, FLR0T 8 58 4 b FU A REBE I 2 587 1K) 10%. Delta
X ph A RN H S S B T IE R SR R RS . RAHMARRES RN S “ 2k 5 TrM
RKUHE, GBI, KL 2. ETF SRR RSB M iz o i e S E A, iy 8RR
R HBUERIEII VMBI T3 7 2

BARE ST R R . SRR R IR AN AR AR . K BIROR B AT XU, oK (Rl
i SRS (L M B ey el o ) i U s Y B K 52 B SR i 1) A6 XU (LA SR AR AL 5 (R 220K
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iy ey n] LASRAS AR AAL 2k (RS AR AU R B0 25 T U R ) o AEASSCHIR I 1 S 1 H EEE R, B
SRS EL L AT — R Bk 52 &y H 8 o 58 5 H BB, SRS SR f A i 75 s, LA 8.

Table 7. Key parameter settings for strategy back testing
F 7. REEEINXESHOIRE

ST SHATR WEE
EWMA ZE () 0.94
GARCH A% 3 GARCH (1,1)
FATY 4 o N
WA DR 252 MG H
&5 BME(T) 10%
VIR A4 1,000,000 7T
BT aRE LR 10% (B[ 100,000 7T)
B Delta % iR H -1
B B M43 0.05% (BUiZ)
ETF st 4 2 0.02% (Wid)
oyt A 0.1% (¥.3%)

Table 8. Performance evaluation indicator system

= 8. ZHOFMIEIRER

tibs 276 AR S L AR I i 1
Vi V.
Bithan® Ry, = R S o LA
G Ry =(1-Ry) T -1 BRI AR 2 B 0 L
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