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ABSTRACT

Asian equity markets are highly vulnerable to sudden regime shifts, yet most quantitative strategies assume
return stationarity. This paper evaluates whether a three-state Gaussian Hidden Markov Model (HMM) can
reliably identify economically distinct market regimes across five major Asian indices (BSE SENSEX, Nikkei
225, Hang Seng, STI, and SET), and whether regime-aware trading rules can generate superior risk-adjusted
returns. Parameters are estimated using the Baum-Welch EM algorithm with twenty random restarts, and the
most probable state sequences are decoded via the Viterbi Algorithm. To prevent look-ahead bias, parameters
are locked at a January 2022 cutoff for a four-year out-of-sample testing window. We compare three distinct
strategies: a Hybrid rule (following momentum in trending states and fading the market during mean-reversion
states), a pure Contrarian rule, and a passive Buy-and-Hold benchmark. The HMM demonstrates strong out-
of-sample stability, with over 74% of forecasted days maintaining posterior probabilities above 0.80 in four of
the five markets. The Hybrid strategy consistently outperforms the Buy-and-Hold benchmark on a Sharpe basis
in three markets, showing the most significant gains in the Nikkei 225 (Sharpe Ratio +0.71 vs. +0.47) and the
STI (SR +0.84 vs. +0.53), while successfully limiting drawdowns in Thailand’s structurally declining market.
Conversely, the strategy fails in Hong Kong due to a prolonged Bear-state misclassification triggered by post-
2022 structural breakdowns, which erased the model's predictive edge and allowed the pure Contrarian rule to
deliver the superior performance.
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dn1zaan Hybrid Strategy Contrarian Strategy Buy-and-Hold
Bull Long +100% Short —100% Long +100%
Mean Reversion Contrarian £50%* Contrarian +50%* Long +100%
Bear Short —100% Long +100% Long +100%
LIURA JU Risk-Free Rate JU Risk-Free Rate —

WANBLAG: * d1yry1k Contrarian L MR 1inaust Upsp 15 370 In-Sample (Long +50% WInHaAaUunwiurtiau

Wi < Uprg s U8E Short —50% wngenin)

@191971 2 Expected Duration 7894@828N1220810 14129 In-Sample waz Volatility Ratio (G, / Og.)

AAA Bull (W) MR (44) Bear (44) Volatility Ratio (Bear/Bull)
BSE SENSEX 775 56.8 6.9 6.70x
Nikkei 225 9.4 10.4 6.1 2.30%
Hang Seng 40.8 81.8 9.1 2.83x%
STI 16.9 39.1 16.9 6.26x

SET Index 100.0 9.2 76.3 6.88x%




(7]

A519% 3 a@wammmmﬁfamammm Out-of-Sample 1 2022-2025

AAA High-Confidence Days % Bull % MR % Bear s aswudas
BSE SENSEX 78.8% 58.0% 41.4% 0.6% Bull T +18.2pp
Nikkei 225 56.9% 80.6% 7.9% 11.6% Bull T +18.8pp
Hang Seng 74.4% 1.3% 72.4% 26.2% Bull | —19.8pp
STI 87.1% 89.9% 9.5% 0.6% Bull T +19.2pp
SET Index  84.5% 16.1% 81.0% 2.9% MR T +14.6pp

RUBLAQ: pp = Percentage Points Wiguny In-Sample

A ca

13199 4 1WIBULABY Sharpe Ratio 119 3 naq‘nﬂu 5 @a1@ (Hybrid mu:L%oé’uw"’wﬁlumammnnaqmmau)

Aa1A Hybrid SR Contrarian SR Buy&Hold SR Winner Hybrid Cum.Ret.
BSE SENSEX —0.1618 —2.0275 +0.4093 Buy & Hold +9.27%

Nikkei 225 +0.7069 —1.0483 +0.4721 Hybrid +75.70%

Hang Seng —0.3288 +0.0302 —0.0544 Contrarian —12.74%

STI +0.8442 —2.2267 +0.5257 Hybrid +50.67%

SET Index —0.4267 —0.7301 —0.8423 Hybrid* +0.84%

a@uazaﬁﬂmwamﬁﬁ'ﬂ

NNNTUTENN AW N LAasYaILLLS 109 Gaussian 3-State HMM 124 In-Sample (I 2015-2021) wuin
meﬁmaammim‘hLmﬂam'smm@]ﬁmm%mgo 5 uisaanannulaagelinodannieaia uazazian
wp@ansruau liguanasaIANURUAIN (Volatility Asymmetry) a819L.AUTA I@]mfiamamﬁwgiamammwﬁ
(Bear Regime) Namammumﬁwamn@‘i”ﬁﬁa:ﬁmaﬂaumu@;ﬁué’mwmwN”%N'mﬁ‘fugan'hamamm@]
A9 (Bull Regime) AN 2 1 lasanwzawil Hang Seng uaz BSE SENSEX ﬁﬁmmw‘“umugaﬁﬁaﬂaz
29.80 Uaz3IBUAT 26.54 ANURIGL JFIUKN1IT Mean Reversion anuwueiduaaiazi9diugiu (Sideways)
wammmumﬁmiﬂﬂ&quﬁ Wathwindieesaananalunasay Walk-forward 529 Out-of-Sample (3 2022-
2025) L'ﬁ"@ﬂﬁ:Lﬁu%mmmmmiumiaﬁ'ﬂmiauw%'wsﬂ%aqwﬁ% wuinlassaangdnsruauiuanianieni
AUt lasawuit Nikkei 225 agluannzmzﬁam’smuﬁﬁaﬂaz 80.6 UBITINANIRUA ddwalﬁnaqﬂﬁ Hybrid
sanInaInanauunuazan ldgifiTanaz 72.15 wazdl Sharpe Ratio 9zl +0.98 TULLN I ATFIRLLY
Buy-and-Hold Benchmark fivinle$asaz 58.40 atnafitudnaty seandasnuaad STl uaz lunsdves SET
Index ﬁ'ﬁmamagluama: Mean Reversion §3fil43asaz 81.0 @Anaa129 Out-of-Sample nagNT Hybrid ailel
RIVINANDUUNUEIWLAULTIVIN wanaaIlsz&nTnI1wa11u Downside Protection 88198%u&1ATY Na13fa
§U130911@ Maximum Drawdown 17508z -4.10 1iguniy Buy-and-Hold fllSufanasfisiasas -18.40 Ka
gansndliidwinluusunussamafisnaww iudaiau auandidjuduasnagninisldnsay HMM arq_jﬁ
AMUENINIUMILIMANAFIRILVEINETANNTAINL (Loss Mitigation) 1Mnninsasns Alpha lasnanis
nagauhlnudesiagaynmangeiussuwil 516 2 Uszns (1) luemaidussdinndudaiiiosfianiadion
0 19THUTILTUATHE BSE SENSEX ﬂaqwﬂ%a%’mmusﬁvaLLa"Jﬁa@%Lﬁulﬁwamammuamugaﬁqmﬁ%@ma: 64.20
TULNAYNTITIIN Lﬁaamné'tgtywmﬁslﬁa@é'ﬂmuﬁu%%amUmas’@]lu"ﬁ'saﬂ%'ugﬁmzmaguﬂmmﬂumm%’m

dunudnFalania (2) anadssanmadasuwudasdilassaiounudunas luasd Hang Seng danalw
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windnasnisialuafaiianzasisuazaanananuuadnd lunIEIsY LI lagNanoULNKITIIWEN122
AszuunaashaIduaaanidnaunaniduuiniesouas 18.18 31NA132 Oversold NAAAINALBENIALNAY N&
yns Hybrid 39 ldTuaMuFsnIBaINMIdaan uzanuTaia (Short Selling) ¥3UN19ALNAYNT Contrarian 1
a 0/ o o vy Yo o =3 6 o a a 6 1
wannavuii liazanlaesas 12.45 aydlunwnaldin anuduiavesnagnidasssfuniwdriiu
o o | v ‘é a Qq/’ a a v {
wuudaed HMM sdudasmaniadisawidaszuureiaanann g lasdsz@ninnazaatasaluaaiafniuss
A a A A a A ' A o & v A & v a A & o o A
gefianadganIsamenudymadiouinudlassssvuguuuunihdodunssle sadudssausagin
daadszidlumahuuudiaesliuszendldass
[ A vo A o
VDLABDUWEN IATUIINNTIY
maildiszandldizal jiia
luvSunvasamanfuwmldundymadfsulaadelasssivainsdaiiios fiansnasuaisiansannuni
A & ° . . A P a & A \
WAL suUUdNaeIaunIay Rolling Window 1alasunaniasad ununsianinliaaiasnaingld in-
Sample IWaaaANNLFLINIAAINA Iz AR el awdunaan Structural Break
uwIneniMalnawiaa
1) MM INAWTIIBINLT AITVENBVEVIIANTIATIZALABNWINGILUTANBUENIANULGN 817 arfianuEn
Hanlaptiy (VIX Index) Mudsunnadalianm uazdayaiisguainanmiaiianzianuiinvasinainu
(Investor Sentiment Analysis) lNB8NTZAUANNEINITAIBNNTATIILMTIU AR UEAzAa LU lidaiiias
(Discontinuous Regime Transition)
2) FWMTUNTZAUANNTUTIUBILULINRDY AITANEINTVEN I IWIRTANELTY 4-State HMM LNauanLee
FNNEaandLEIlATIaN928201188NINNAIZNNTNANLBEIARATLAUA (Panic Selling) TINHINTANEN
% o . 4 a o a - X =
Tas9a39uuudIae 43I HMM-GARCH LWalwlAMURINITAlUATIN88INgAnTIY Volatility Clustering Tawy
ldvesluamaiuaite
3) duminasaunislddaiinavesnaiaais ATy IBINMIFUNUNNTYINTINTTY AsTauioudeniy uas
ﬂTm‘hﬁ'@L‘Eangsuﬁﬂuﬁmmimﬂ“ﬁﬁmﬂnaaLL@iazﬂs:mﬂLﬂTﬂgim:mumswmaauﬁau%é’a Walwnan13naed

wasamIasnuazauanwadennsl judnuaisanasuansuldaduasuduuazinigata
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