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App. Appendix — Key Files Reference
Log Change Log

SECTION 1 // Backtest Metrics Library

File: packages/ be/ src/ backtest/nmetrics.ts

Return Calculations

Function Formula Notes

calculateTotalReturn ((finalEquity - initialCapital) / initialCapital) x 100 Total % return over period
calculateAnnualizedReturn (1 + totalReturn/100)(1/years) — 1 CAGR,; years = tradingDays / 252
calculateDailyReturns ((pt.equity — prevEquity) / prevEquity) x 100 Percent change day-over-day

Risk Calculations
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Metric Formula Constants
Volatility dailyStdDev x V252 252 = TRADING_DAYS_PER_YEAR
Sharpe Ratio (annualizedReturn - riskFreeRate) / volatility Dynamic rf from FRED DTBS3 (24h cache, 4%
fallback)
Sortino Ratio (annualizedReturn - riskFreeRate) / Denominator uses total observations (fixed
downsideDeviation 2026-04-23)
Calmar Ratio annualizedReturn / maxDrawdown Return per unit of max drawdown

Risk-Free Rate (Dynamic)

Drawdown Calculations

Function Behavior

calculateDrawdownSeries For each bar: peak tracks highest equity; drawdown = (peak — current) / peak x 100
calculateMaxDrawdown Tracks peak equity, counts consecutive days in drawdown, returns max + duration
calculateVaR(0.95) Sorts returns ascending; return at index floor((1 — 0.95) x length)
calculateCVaR(0.95) Average of returns in tail below VaR threshold

calculateCornishFisherVaR(0.95) Fat-tail adjusted VaR via skewness/kurtosis expansion (added 2026-04-23)

Trade Statistics

Metric Formula Details

Win Rate (winningTrades / totalTrades) x 100 % of trades with positive P&L
Profit Factor grossProfit / grossLoss Upside / downside ratio
Expectancy (winRate x avgWin%) - (lossRate x avgLoss%) Expected return per trade
Streaks Track consecutive wins / losses Counts unbroken sequences

Advanced Metrics

Metric Formula Interpretation

Skewness >((r — mean)? / stdDev3) / n >0 = right tail, <0 = left tail

Kurtosis >2((r — mean)m / stdDevm) /n -3 >0 = fat tails, <0 = thin tails

Monthly Returns Grouped by YYYY-MM, calculated per month Per-month aggregation with win rates

Benchmark Comparison
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Metric Formula

Beta cov(portfolio, benchmark) / var(benchmark) — market sensitivity
Alpha annualReturn — (riskFree + beta x (benchmarkReturn - riskFree))
Correlation covariance / (stdDev_p x stdDev_b)

Information Ratio alpha / trackingError

Tracking Error stdDev(excess returns) x V252
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SECTION 2 // DSL Primitives (40 Total)

File: packages/ be/ src/ al gorithns/dsl/types.ts - PRIMITIVES registry

Category 1: PRICE / VOLUME (3 primitives)

Category 2: TECHNICAL INDICATORS (8 primitives)

Category 3: SENTIMENT SIGNALS (4 primitives)

Category 4: MACRO INDICATORS (8 primitives)

Category 5: OPTIONS / DERIVATIVES (5 primitives)
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Category 6: POSITION STATE (3 primitives)

Category 7: SIZING HELPERS (3 primitives)

Category 8: COMPOSERS (3 primitives)

Category 9: PRICE-ACTION PATTERNS (12 primitives)

Category 10: CROSS-ASSET (2 primitives)
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SECTION 3 // Backtest Engine

File: packages/ be/ src/ backtest/engine.ts

Signal Evaluation (5 calculations)

Function Behavior Lookback
calculatePercentChange (current — past) / past x 100 Configurable period
calculateMovingAverage Sum last N bars / N Configurable period
calculateRSI 100 - 100/(1 + RS) where RS = avgGain / avgLoss 14 default
calculateVolatility stdDev(returns) x vVperiod Configurable
calculateMomentum current — past Configurable period

Crossover Detection

Position Sizing

Backtest Loop

Slippage & Commissions
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SECTION 4 // Trade Execution Service

File: packages/ be/ src/tradi ng/ servi ces/trade-execution.ts

Slippage Calculation — Almgren-Chriss Model (updated 2026-04-23)

Bid-Ask Spread Tiers (basis points)

Asset Class Tight Normal Wide Notes

stock 1 3 10 Large-cap — small-cap
etf 1 2 5

crypto 5 15 50 BTC/ETH - altcoins
forex 0.5 1 3 Majors — exotics
index 1 2 5

commodity 2 5 15

Mode Semantics

'mock’ | 'backtest' | ‘paper' — adds +20% jitter for realism.
'live' — deterministic (no randomness; real fill from exchange).

Fee Calculation

Execution Price
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SECTION 5 // Position Service

File: packages/ be/ src/tradi ng/ servi ces/ position-service.ts

Position Sizing from Balance

Stop Loss Types

fixed User-provided stop price

trailing High-water mark x (1 - trailingStopPercent%)
break_even Triggers at activation PL, moves stop to entry
time_based Exits if held > max_holding_hours

Take Profit Types

fixed User-provided target
trailing Locks in gains as price rises
partial Multiple TP levels, close N% at each
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SECTION 6 // Signal Generation

File: packages/ be/ src/tradi ng/ servi ces/ signal -generator.ts

Algorithm Weights (Learned / Configurable)

Confidence Thresholds

Signal Generation

Adaptive Ensemble Weights (added 2026-04-23)
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SECTION 7 // Human-vs-Automation Composite Score

File: packages/ be/ src/insights/conposite-score.ts

Sub-Inputs (5 Today)

Sub-Input 1 — Divergence (All Asset Classes)

Sub-Input 2 — Crypto Funding Rate Extremity (Crypto Only)

Sub-Input 3 — VIX Regime Bias (Equities / ETF / Index)

Sub-Input 4 — Prediction-Market Arb-Bot Activity (Market-Wide)

Sub-Input 5 — Volume Anomaly Classifier (Stocks / ETF / Crypto)
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Aggregation
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SECTION 8 // Tick-Level Whale / Bot Classifier

File: packages/ be/src/insights/tick-classifier.ts

Signal 1 — Whale Ratio

Signal 2 — Bot Signature Score (Composite)

Signal 3 — Aggressor Imbalance

Signal 4 — VPIN (added 2026-04-23)

Signal 5 — Kyle's Lambda (added 2026-04-23)
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Whale Classification — 6 Buckets

Label

retail
market_maker

fund_rebalance

liquidation_cascade

coordinated

unknown_flow

Criteria

whaleRatio < 0.25 AND botSignature < 0.30
botSignature = 0.55 AND |imbalance| < 0.15

whaleRatio = 0.40 AND botSignature < 0.50 AND imbalance O
[0.20, 0.80]

whaleRatio = 0.40 AND botSignature = 0.50 AND imbalance <
-0.35

botSignature = 0.70 AND |imbalance| = 0.45

Aggressor direction unknown (Polygon equities until tick-rule)
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Confidence

(slack_whale + slack_bot) / 2
Ratio above thresholds
Composite

0.4xwhale + 0.3xbot +
0.3ximbalance

Conservative threshold

N/A
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SECTION 9 // Algorithm Executor (Paper / Live Mode)

File: packages/ be/ src/ al gorit hns/ paper/ executor.ts

Run Lifecycle

Stop Conditions (Risk Control)

Run Counters
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SECTION 10 // Guardrails — 5-Layer Hierarchy

File: packages/ be/ src/ al gorithms/guardrail s/service.ts

Layer 1 — Hard Account Guardrails (Implemented)

Layer 2 — Per-Strategy Circuit Breakers (Sprint 4)

TBD — consecutive loss tracking, Sharpe degradation detection.

Layer 3— Time / Event Blackouts (Sprint 3.5)

TBD — earnings blackout, FOMC blackout windows.

Layer 4 — LLM-Detected Anomalies (Sprint 4)

TBD — slippage surge detection, regime shift alerts.

Layer 5 — Manual Panic Button (Implemented)
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SECTION 11 // LLM-Jury System (Defense 5)

File: packages/ be/src/algorithnms/l I nmjury.ts

Three-Model Architecture

Confidence Gate (Defense 6)
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SECTION 12 // All-Seeing-Eye System

File: packages/ be/ src/al | -seei ng-eye/index.ts

Orchestration Cycle

Black Swan Detector

File: packages/ be/ src/ al | - seei ng- eye/ bl ack- swan/ detector.ts
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Forward-Looking Black Swan Signals (added 2026-04-23)

Yield Curve Inversion Detector

Credit Spread Breakout Detector

Intermarket Divergence Detector
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SECTION 13 // Risk Management Features

Position-Level Stops

Account-Level Limits

Portfolio Correlation Monitor (added 2026-04-23)

File: packages/ be/ src/tradi ng/ servi ces/portfolio-correlation-nonitor.ts

Self-Modification Bounds
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SECTION 14 // Data Integrity & Safety

No Look-Ahead Guarantee

Security & ID Generation

Parameterized Queries
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SECTION 15 // Key Constants & Thresholds

Time Constants

Constant Value Usage
TRADING_DAYS_PER_YEAR 252 Annualization
RISK_FREE_RATE 4% Sharpe, Sortino, alpha
DEFAULT_VALIDITY_MINUTES 30 Composite score cache
RECENT_WINDOW_TRADES 500 Tick classifier window

Threshold Constants

Threshold Value Purpose
FUNDING_EXTREME_PCT 0.05% Crypto funding extremity
VIX_RISKOFF_PERCENTILE 15 Risk-off regime
VIX_LOWVOL_PERCENTILE 25 Low-vol regime
VOLUME_EXTREME_Z 3.0 Volume spike detector
VOLUME_ELEVATED Z 2.0 Moderate elevation
ANOMALY_Z SCORE_THRESHOLD 350 Black-swan detector
CORRELATION_BREAK_THRESHOLD 0.3 Correlation anomaly
WHALE_PERCENTILE 95th Top 5% by trade size
MIN_CONSENSUS_VOTES 3 Signal consensus
CONFIDENCE_STRONG 0.75 Signal strength gate
CONFIDENCE_MODERATE 0.55 Signal strength gate
CONFIDENCE_WEAK 0.35 Signal strength gate
LLM_JURY_CONFIDENCE_GATE 0.85 Defense 6 escalation
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SECTION 16 // Execution Modes & Defaults

Execution Mode Gating

Mode-Aware Slippage
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SECTION 17 // Database Persistence

Key Tables

Table Purpose Critical Fields

predict.algorithm_runs Algorithm instances mode, strategy_id, started_at, ended_at, trade_count

predict.algorithm_trades Per-run trades run_id, entry_price, exit_price, profit_loss, exit_reason

predict.algorithm_telemetry Equity curve run_id, date, equity, daily_return, drawdown

predict.algorithm_guardrails Risk limits user_id, kind, threshold, hard (DB-protected)

predict.algorithm_lim_jury LLM decisions proposer_output, critic_output, judge_output, decision

predict.computed_insights All-Seeing-Eye kind, scope_type, scope_id, values (JSONB), confidence,
inputs_hash

trading.trade_signals Market signals symbol, direction, confidence, entry/target/stop, expired_at

predict.algorithm_risk_controls Position sizing algorithm_id, max_run_duration_hours, profit_target_pct,

max_trades_per_run
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SECTION 18 // Compliance & Audit Notes

Real vs. Claimed Features

Feature SIEWIE] Notes

Self-learning weights REAL DB-persisted since migration 039

40 DSL primitives REAL All 40 in PRIMITIVES registry, 35 handlers wired

Backtest metrics (13) REAL Sharpe, Sortino, Calmar, VaR, CVaR, Cornish-Fisher
VaR, skew, kurt, streaks

Dynamic risk-free rate REAL FRED DTB3 integration, 24h cache (added 2026-04-23)

Almgren-Chriss slippage REAL Square-root market impact model (added 2026-04-23)

Full Kelly criterion REAL Proper f* = (pxb — q)/b with half-Kelly default (fixed
2026-04-23)

VPIN toxicity metric REAL Volume-synchronized informed trading detection (added
2026-04-23)

Kyle's Lambda REAL Price impact coefficient via OLS (added 2026-04-23)

Human-vs-bot detection REAL (crypto) / PARTIAL Crypto: Binance aggTrades (free/keyless). Equities:

(equities) Polygon requires key
Whale/bot classification REAL (crypto) Tick-level: whale ratio, bot signature, imbalance,

6-bucket labels

L1 Guardrails REAL Hard limits, DB-protected, panic button
LLM-Jury (3-model) REAL Proposer / Critic / Judge with 0.85 confidence gate
Black-Swan Detector REAL Z-score > 3.5, correlation breaks, 12 event types,

historical matching

Black-Swan Forward Signals REAL Yield curve, credit spreads, intermarket divergence
(added 2026-04-23)

Portfolio Correlation Monitor REAL Pairwise correlation, effective positions, concentration
risk (added 2026-04-23)

Adaptive Ensemble REAL Regime-specific weights, online learning (added
2026-04-23)

All-Seeing-Eye REAL Unified Al orchestration, realtime SSE, multi-signal
fusion

Known Limitations (tracked in TODO.md)
1. Equity Tick Classification — Polygon per-trade needs API key; no tick-rule inference yet.
2. L2 Order-Book Imbalance — Requires exchange depth feeds (Binance free for crypto; equities need SIP).
3. Forex History — Frankfurter spot-only; no real candles (synthesized 1% high/low).
4. Ad Platform OAuth — Scaffolding ready, needs live credentials.

5. L2 Circuit Breakers — Consecutive loss tracking (Sprint 4).
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6. L3 Event Blackouts — Earnings / FOMC calendar integration (Sprint 3.5).
7.L4 LLM Anomaly Detection — Slippage surge, regime shift alerts (Sprint 4).
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SECTION App. // Key Files Reference

Component

Metrics Library
Backtest Engine

DSL Types & Primitives
DSL Evaluator

Trade Execution
Position Service

Signal Generator

Portfolio Correlation Monitor

Human-Auto Composite

Tick Classifier (VPIN, Kyle's Lambda)
Algorithm Executor

Guardrails

LLM Jury

All-Seeing-Eye

Black Swan Detector

File Path

packages/ be/ src/ backtest/netrics.ts

packages/ be/ src/ backt est/ engi ne.ts

packages/ be/ src/al gorithnms/dsl/types.ts

packages/ be/ src/ al gorithns/dsl/eval uator.ts
packages/ be/ src/tradi ng/ servi ces/trade-execution.ts
packages/ be/ src/ tradi ng/ servi ces/ position-service.ts
packages/ be/ src/ tradi ng/ servi ces/signal -generator.ts

packages/ be/ src/tradi ng/ servi ces/portfolio-correlation-nonitor
.ts

packages/ be/ src/insi ghts/ conposite-score.ts
packages/ be/src/insights/tick-classifier.ts
packages/ be/ src/ al gorithns/ paper/ executor.ts
packages/ be/ src/ al gorithnms/guardrail s/service.ts
packages/ be/src/algorithnms/IImjury.ts

packages/ be/ src/ al | -seei ng-eye/index.ts

packages/ be/ src/ al | - seei ng-eye/ bl ack- swan/ detector.ts
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SECTION Log // Change Log

Date Changes

P0O-P3 Enhancements Complete: Sortino fix, Almgren-Chriss slippage, bid-ask spreads, dynamic risk-free

2026-04-23
rate, Cornish-Fisher VaR, full Kelly criterion, VPIN, Kyle's Lambda, yield curve / credit / intermarket black
swan signals, portfolio correlation monitor, adaptive ensemble weights.

2026-04-20 Initial audit document.

End of Audit Document
This comprehensive document covers all mathematical calculations, algorithmic logic, and Al decision-making
systems in the Agencio Predict platform. All file paths are relative to the repository root and can be used for direct

code review or compliance verification.
Last updated: 2026-04-23 — 11 institutional-grade enhancements implemented.
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