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Historical Data Analysis
Six major U.S. bull & bear market

Period Regime Event S&P 500

1921-1929 Roaring
Twenties +396%

1929-1932

1982-2000

2000-2002

2007-2008

2009-now

Great
Depression
Deflation

-86%

Tech-Driven
Long Bull

Disinflation

Dot-Com Bust
Tech valuation

bubble

Global Financial
Crisis Credit

leverage unwind

QE Supercycle
Monetary
expansion

+1,263%

-49%

-57%

+1,263%

Programmatic Backtest

Results (2000–2024)

Regime Identification

CPI YoY
PPI YoY
Real GDP
ISM PMI
Unemployment Rate
Yield Curve
Credit Spread
Financial Conditions
Index

Asset Ranking

Enhanced Merrill
Lynch Clock

We estimate the probability of each market regime using Softmax.

Investor Psychology
We model the dynamic interaction between Risk-On (R) and Risk-Off (S)

investors as a continuous-time system.
Lotka-Volterra Model

R: proportion of Risk-On investors
S: proportion of Risk-Off investors
α: natural growth rate of risk-seekers
γ: natural decay rate of fear
β,δ: impact of optimism/fear on each other

Behavioral Biases
Loss Aversion: People feel loss more intensely than gains. 
Herd Mentality: Investors blindly follow mainstream market trends. 
Anchoring Bias: People rely on old information to judge markets. 
Sentiment Mean Reversion: Extreme market optimism or pessimism
will fade. 

 Portfolio Allocation
Combine regime probabilities and investor states to form asset weights.

w ​: weight of asset i at time tt

R ​,S ​: investor state from LV modelt t

A : target weight of asset i under regime k (adjusted by R  ,S  )k,t t t

Logical Framework Implementation

x ​: macro feature vectort

w ​: weight vector for regime kk

b ​: bias term for regime kk

For each regime k∈{1,...,R}:
Linear Scoring

Softmax Probability
Convert scores to probabilities:

where

Calculates raw match scores between real-time data and each market
regime. Raw scores are unbounded and cannot act as probabilities.

Converts unbounded scores into standardized probabilities that sum to 1;
all regimes retain non-zero likelihood.

Weight asset historical risk-adjusted returns by readable
regime probabilities to generate dynamic, allocation rankings.
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